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~ FIXED STATION FOUR BAND VERTICAL
The 4-BTV is longer for greater aperature. larger in diameter for strength and
bandwidth, heavier traps for precision and safety factor. Individually. each
subassembly weighs more to collectively give you an antenna designed for
convenience of assembly and installation. a wide margin in mechanical stabi lity
and far superior electrical performance.

• Lowest SWR- Pl US!

• Bandwidth at its broadestl SWR 1.6 to 1 or
better at band edges.

• Hustler exclusive trap covers "Spritz" extruded
to otherwise unattainable close tolerances
assuring accurate and permanen t trap
resonance.

• So lid one inch f iberg lass trap forms for
optimum electrical and mechanical stability.

• Extra heavy duty aluminum mount ing bracket
with low loss- high strength insulators.

• All sections 1}( - heavy wall, h igh strength
alum inum. l ength 21'5-,

• Stainless steel c lamps permitting adjustment

without damage to the aluminum tub ing.

• Guaranteed to be easiest assembly of any
multi-band vertical.

• Antenna has ~~·24 stud at top to accept RM·75
or RM·75·S Hustler resonator for 75 meier
operation when desired .

• Top loading on 75 meters for
broader bandwidth and higher redreuon
efflclencyl

• Feed wi th any length 50 ohm coax.

• Power capability- full legal limit on SSB and
CWo

• Ground mount with or without rad ials; roof
mount with radials.

one setting o(totalbandcowraoe!
-\j 40 THROUGH 10 METERS"

Available from all distributors
who recognize the best!

neui-trorsos corporation

MODEL
4-BTV

15 POUNDS

15800 commerce pork drive,
b rook pork, ohio 44142
Exporter: Raburn Agencies, Inc., NewYork, N Y,
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W28LV and W2BXA, should they
shut down, voould just about empty
Oscar on many runs.

On the European passes it is a
d ifferent story. , . aRM all over t he
place. I suspect there are more French
stations on Oscar than U.S. l've
worked 15 cou ntr ies as of now and
have severa l more to go that I've heard
coming through.

Here is my setup ... it doesn't look.
like much. It sta rts out on transmit
with the little Ten Tee Argon aut . That
feeds on 28 MHz into' Carmichael
upconverter with outpul on 432 MHz.
Tha t leeds into a home made 4CX25O
amplifier with about 60 Watts
emef"ging . .. tha t big tning on the
bottom shell . .. used to be the
amplifier for WR1 A8V on 450 MHz
... and probably will again one of
these days. That gon by coaxial
resistor up to an 11 element circularly
polarizl!'d antenne which stops work.·
ing when it rains. The antenna con­
trols are on top of the Argonaut,
azimuth and elevation. A Vanguard
converter is mou ntl!'d up II the two
mete r circularly polariZed antenna and
that feeds down to the Yaesu
FTDx-560. A litt le Sony tape recorder
catches the results. The great big
power supply on the left is fo r t he
upconverter, a t ube a ffair, and leeds it
a mundane 250 volts at about 75 mAo
The VHF Engineering power supply
on the top shelf runs t he Argonaut
a nd the Vanguard converter.

I recommend thaI you do a little
work and get ecuve o n Oscar , , , it is
a ball and we could use another lew
dozen good siIPals on it. Some of t he

-
. -

EDITORIAL BY WAYNE GREEN

OSCARING
Even though I'm only getting about

20 Watts or so into the 43 2 MHz
antenna, I've been getting a lot of 5x 9
reports, 50 it def initely wor ks. The
mai n frust ration about wo rking mode
8 of Osca r 7 is tha t there are so few
Am e r ic a n stations ective. Some
satell ite passes see the 50 kHz segment
virtually empty with me in lhere loud
and clear calling CO, plus maybe one
or two ON stancos doing the same.

•

•

month$ , . . got the picture?
Now let's suppose that ou r n/ll ional

organization o f Radio Amateurs got
busy and set u p a PR fi rm to start
getting articles on ham Ilet.ivities in t he
papers and magazine$. The media is
the message these days, as all of us
k no w, and newspape r ar ticles
obviousl y mak e a n e normous
difference. We wo uldn 't get millions
of hams, bu t we certainly wou ld see a
big upswi ng in mterese ... clubs
would find people c lamoring to get
into thei r license study classes and we
would start having enough amateurs
to get activity o n some of our pre­
sently vacant lHInds suen as 50 and
220 MHI. let's put 28 MHz in there

.=.
Whal would such a PR elfort cost

these davs? Maybe $100,000 • year
. ,. about 3St! per amateur .. . about
5% of said national organization's
annual budget . " and, if they really
have the 100,000 members they
claim, that """'uld be one buck per,
cheap enough. If I mention it to them
they'll just get mad, so it's up to you
to bring it up. Don't mention me.

SUE THE BASTA RDS
Though we trv to put as good ,

face on it as we can. the lact is thaI
l!Yi!ry now and then we have our little
trouble spots within Amateur Radio.
Alas. Whe n we run up agaiO$I some­
one who is being unreesooabie
ldefined frequently as not 8gret! ing
with mel. we get m ad and try to get
someone e lse to do something. We
may lry to bfing the FCC into our
problem . .. or even lawyers ...

May I rem ind those who are caught
up in a repeater war, fighting a pirate
repealer. or t ry ing to keep an
organized net going tllrough deliberate
interference, lhat though it is difficult
not to lose perspective. that these are
the Ii,,",," .......en you should refe.enOll
the amateur re~lations . . . the part
where it says that we are larllt1y
sell ·re!J,llating. You are now in a spot

where self.regulating is called lor and
you neven', fi!J,lred OUI how to
r~lale the SOB who is making life
mitel'able for you.

Further reminder ••• this is the
t ime ......en you will find out who nas
the most brains. You all! in a fix and
you need to be able to outsmart
someooe the FCC is no answer to
anything neithe r is a lawsuit. If
you bring the Candy Company in yo u
could easily end up with a bunch of
rules which yo u and several genera­
t ions 01 hams will hate. And if yo u
bring in the lawy ers you could end up
w ith laws you won't like. Remember
that when cases get t ried in court they
fo rm legal precedents. and once 5e1,
they are..ery difficul t to upset.

What I'm saying is lhat there all! a
lot of very good reescos for Amateur
RadIO 10 $lay 5elf·policing. Any time
_ can't seem to make it stick by
ordinary peer pressure, _ ought 10
call • council of amateurs and see if
someone can come up with a good
prOP05ilI. It may mean a m;n:s "isit to

an offending amateur to try and
reason with him. If that doesn't work,
then either sterner mea5UreS or el_
more brainstorms are needed .. . but,
plene . .. keep the lawyers and FCC
out of our problems.

CB GROWT H
All those beaut iful stories in the

newspapers about CB have had an
impact. as is obvious by even more
articles appearing in t he pape rs. The
FCC repo rts tha t wh ile it too k si xteen
years for the first million CB licenses
to be issued, the second million took
eight months. the third million tbree

2



KENWOOD'S TS-700A finally fulfills the promise
of 2 -meters ...more channels, more versati lity,
tunable VFO, SSB-CW and, best of all, the type
of quality that has placed the Kenwood name
out front.
• Operates all modes: SS B (upper & lower),
FM , AM , and CW
• Completely solid state circui try pro v ides
stable . long lasting, trouble-free operation
• AC and DC capabili ty. Can operate from
your ca r, boat , or as a base station through
i ts built-in power supp ly

• 4 M Hz band coverage (14 4 to 148 MHz)
instead of the usual 2
• Automatically swi tches transmit frequency
600 KHz for repeater operation . Just d ial in
your receive f requency and the rad io does
the rest . .. Simplex repeater reverse

• Or do the same thing by p lugging a sing le
crystal Into one o f the 11 crystal pcsmons for
you r favorite channel
• Outstand ing frequency stabil ity provided
through the use of FET.vFO

• Zero center discr iminator meter
• Transmit / Receive cababili ty on 44 channels
w ith 11 crystals
• Complete with m icrophone and bu ilt-in
speaker
• The TS-70 0 A has been thoroughly fie ld ­
test ed . Thousands of units a re in operation
throughout Japan and Europe
The TS-700 A is availa ble at select Ken wood
dealers throug hout the U .S. For the na me o f
you r nearest dealer, please write .

K(J(u'/X'd . . . patYSlfla ilf (/JlfOI(llf rJUiip

8!l TRIO-KENWOOD
W COMMUNICATIONS INC.

11 6 East A londra / Gard ena. Cal ifornia 90248

C fJ TS-700A
(g7pecifications
TRANSMITlREC£IV£ FREQUENCY RANG£:

1"1.tll MHz
MODE; sse. FM. CWoAM
RF OUTPUT: CWoFM, _ 1,"- lOW OUI""".

AM, rR:ft tmln 3W OUIPUt sse mote
than 2aN DC '"PUt

ANTENNA IMPEDA~E : eoc (unbolaro:lId)
CARRIER SUPPRESSION Belte' lhi n 40 dB
SIDE·BAND SUPPRESSION: B~n~, Ihin 40 dB
SPURIO\JS RADIATiDN: L.... than - 60 db

MA~ , FREQUENCY DEVIATiON (FM~ :!: !'> kHz
REPEATER FREQUENCY SH IFT WIDTH:

600 ~Hz

TONE BURST TIME: O.!'>I,O sec ,
MODULATION: BllI. ro:ed modulit"'" 101' sse

Va. ...b1e .eaclance frequency y,,11 for FM.
low~r modulatoon for AM.

MICROPHONE: Dynamoc "...,tijA.........!'>OOO
AUDIO FREQUENCY RESPON SE: 400·2'600 Hz.

..I\1Wl - 9 db
RE CElVtNG SYSTEM, sse,CWoANI Soncle·

...~~""'-, f M: Double·
l uperhele-<o<tyne

INTERMEDIATE fREQUE~r SSB. CWoAM:
10 .7 MHz, FM: lsI IF: .. , 10 7 MHz. 2nd IF:
. , 4 !'> !'> kHz

RECEIVING SENSITIVITY SSB, CWoSIN • 10
dB or better al O.2!'>"V, 20 dB no,"
qu,et,ng = L..solhan O,4"V, AM SiN c
10 dB 01' belte. at I"V

IMAGl RATIO 8f.ne. lhan 60 ee
If REJECTION: e.-rt.... lhan 60dB
PASSBANOW'OTH sse. CWoAM. More ........
2 ,4 kHz al _6 ee f '" Mo<ethan 12 kHz al

-6 dB ,
RECEIVER SELECTIVITY 558, CWoA'" Less

lhan 4 8kHz il -60 dB. fM,~ l!'IafI
24 kHz i l -60 dB

SQUELCH SENSITIVITY, 0 ,2!'>"V
AUOIO OUTPUT: Mor. Ihan ZW al 8U Io6d

(10% di,lo,,""')
RE CEIVER LDAD IMPEQANCE 811
FREQUENCY STABILI TY: Wilh;n :!:2 kHz during

one hour alte , one m,nul e O, "'i rm 'UIl,
and w,l h,n ISO Hr durong an y 30 m,nule
perIOd !hf,.ufl....

!'OWER CONSUMPTION T" n""',1 moo. 9 !'>W
(AC 12OI22OV). 4A (OC 13 8V). .....
Recente mode (no 1ofl.... 1~ 4 !'>W (AC 1201
22a¥l. 0.1lA (OC 13 8V).

!'OWER REQUIREMENTS AC 120/22OV.
5016(1 Hr . OC 12 16V (13 8V as re.........,. )

OII>lENSIONS 278 (W) , 124 (HJ . 320 (D) mm
WEIGHT. II kg
SUGGESTED PRICE $ 700 00
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Earotma and gave me some of the
things I could not use, but he had
some reservat io ns about harmonic fre­
quencies.

What I need 10 know is whether 13
~ine could ask its readers if Illy
of the amateurs vono read it could !live
me the names of active amateurs"-"o
have pacemakers and wretter they
have any delete rious effects from
radio .

One of the things which the Kordis
people told me t hat would deitClivate
the pacemaker was a pulsed signal. •

Since I work mO$tly CW, I am not

print

Ted says why not get busy right
now and either instead of or in
addi tion to letters to your congress­
men, write to the consumer magazines
and ask that they include RFt
susceptibilitv as one 01 their mea$lKa­
menu on new electronic equipment
such as television, bi-Ii, and such.

Further , when you run into an RFI
problem, drop a note to your favorite
ham rag and ask them to pass the
word . If you are able to cu re said
misery, pass the word (same rout e) on
how you did it. Also, write to lhe
manufacturer .

You might just make sure that
dealers are net ignorant about RFt
You'll find that most 01 them will try
rea l hard to blame the amateur o r the
CBer if t here is interference, not the
hl.tl set, He' ll tell you just 10 write to
t he FCC and get the ham put off the
air . Instead of hitting the guy, grit
your teeth and explain about how
these things are.

Coosumer Repons, Box 1111 ,
Mt.Vernon NY 10550, il you feel like

Continued on page 12

ever

youthat

don't

h eart pacema ker insta lled or
implanted. The doctors told me that I
could not use a power lawnmo wer,
electric razor or any power tools
whict1 have a magnelic field revolving.

Since the pacemaker can be coo­
trOlled ma.peticaUy and also elec­
tronicalty, it beccmesevioem thai the
antenna which runs Into my hean
could pick up harmonic frequencies
which wou ld put the pacemaker in a
passive mode.

I have written the Kordis Company
and a spokesman lor the company
called me on the phone from North

RFI BRAINSTORM

While a few amateurs have been
pushing hard to get the RF I bill into
law, a letter fro m Ted Chemin KH6G I
on the subject made a lot of sense to
me. He suggests Ihat here we go again
t rying to get the govemmenl to do
something that _ could do ourselves
.. . without lighting for .,y bills or
waiting for the government to set up a
$500 million agency to look into RF I
cases.

The Oscar tests? It turns out that
Oscar can be heard over tWO minutes
ea rlier from the moumain top toward
Europe than down in Peterborough.
There wasn't as muct1 difference to
t he ~. where the mountain was not
blocking reception.

The Tufts t ruck is a car thief's
deli ght, brist ling with antennas. But
when Chuck ca lls out " Breaker One
Nine" he means the 19-79 pi rate
repealer, not CB. Chuck is mobile on
au h&m bands from 1.B MHz up
through 450 MHz. Can anyone beat
that?

IHEARTBREAKER?I__-----l

A nice letter Irom WN50IC claims
that he and his 14 year old son failed
the General Class exams because only
about two-thirds 01 the exam materi&!
had been covered in thei r study guides
, .. o ne put out by the AR RL an d the
othe r by anot her well known pu b­
lisher (nOI 131, They now have the 13
General Class Study Guide and they
should have no further problems.

If you know of anyone WOfl<.ing for
a nam ticket, you really should
acquaint them with the 13 series of
books which are, as tar as I know, the
only study guides which cover a ll of
the technical mat erial you'll lind in
lhe e xams. Some of the olher books
are so far out 01 dale t hat it is
incredible. One was written by a ham
who has been dead for many Yellr1,

and even though it is hopelessly OUI ·

dated t he publisher continues to push
it. One, written in the 50's, was
repr inted agai n in 197 5 and is being
sold today t hrough a ham magazine
lna l deserves 10 remain nameless.

The code's a bit t ricky but no real
problem there.

What I would rea lly like to know,
is. how come I don't ta lk funny
anymore?

insist

Paul Valko
Stl!rling Hgts MI

Look up the license study series in
the Radio Bookshop ad. Clubs can
order in quantity and get a nice lillie
d iscount il they write to t he Book­
shop. Orders should be for at least 10
books in any assortment. This hel ps
anyone who is ta king a c lub-given
study course to get the books he
really needs ... and the code tapes.

I have a problem which 13 may be
able to help me with.

Oc lober 23, 1975 I had a Kordis

MOBILE ALL BANOS?

Chuck Martin WA1KPS, the ct1ap
who runs Tults RadiO ... New
Engla nd 's largest ham distributor, , .
stopped by 13 the other d ay to see
how the Oscar mode B work was
coming (we're using his 432 MHz
amplifierl . He had brought along a
long I'Ml meter beam to take to the
top of lhe nearby mountain and run
checks on how much extra Oscar time
and distance operating from another
thousand or so feet would give.

UP THE CREEK'-----__II

chaps are working out line with as
little as two iIOd three Watts. It i$ll't
eilly to get on mode B, but then being
d ifficult is one 01 the thing5 that
ma kes it fun.

Amsat has announced that G31 0 R
ha s earne d the Oscar ten dist rict
award , having worked all ten U.S. call
districts via Osc• . One other inlerest·
ing news event via Oscar .. . VE2BYG
and WB4BWK h_linked their micro­
processors up via Oscar! Several
fellows are working on th is project so
we can look lo r a 101 more of that to
come.

ELIMINATE A HURDLE

Considering the excessive delays in
gett ing Ii<:ense applications processed,
an addi tional hurdle just isn't aU that
needed. In this eue, it is the lailure of
many applieams through no reallaull
o f their own ... but due to t he ir
study guides being behind the times or
not complete enough.

MOOE B PROBLEM

Am$lll has passed the word that a
few of the mode B userl of Oscar 7
haw been running too much power
and il has been dra ining the batteries.
Listening to some of the stat ions
coming through leaves little doubt as
to which ops are do ing the damage . . ,
a few signals stand out with mek
crushing clarity and you know those
lellows are not running .,y 100
Watts.

When it isn't rain ing I find t hat I
have a l ine signal throulI1 Oscar, with
most reports run ning 5xB, and I'm
pushing a bout 20 Watts into the
antenna, I can barely hear my CW
signal when the antenna is wet,

A msat suggests you titClfully
suggest some~ring of po_r when
you contact one of the superpower
boys,

Boy are you !JJVS up the creekl Me
an ' my good buddy the Duster were
mobiling easy up 1-75 when we saw
the biggest cotton-pickin" mobile
antenna a head ever see nl Well , we
t ried to modulate with him on 19 but
he wouldn't copy.

Then Ouster noticed a decal on his
bumper that $lIid, "Hang it UIJ, CBl ­
Be a ham!!!"

Well we-all got righ tly up~ at him
so we fo llowed him into a diner along
the way . We confro nted him and he
ex p la ined wha t a mess CB Is and how
he started reading 13 and belore he
knew il he had sold aU his CB stull to
some trucker from Ohio and bought
alt kinds of amateu r equipment.
Duster an' I _nt (Ner to a radio store
and asked about classes at the local
high school ". and what do you
know n? Now we're selling all of our
ca thingsl !1

Amateur rad io is rea lly easy: I can't
remember when I didn't know most
01 the questions on the Novice test!

4



ISTRANGE

Isn 't it st range th'" the league
(ARR L) did not te ll me Wian the
Sectioo Communications Manager
ballots would be sent to voters in the
Illinois section?

Isn't it strange that the current
SCM knew well in advance so that he
could plan his campa ign?

Isn 't it strange that I was told that
the ballots would not be counted fo r a
couple of weeks after th e end of
voting. and then was sent the results
o nly 2 d ays after the voting dead line?

Isn't it strange th at my request to
t he ARRL for finding ou t how man y
possible voters there were in that
elect ion lnot names but I number)
was unanswered?

Isn 't it st range that many possible
voters in the O1icago .ea (where I
Ii.... ) never rece ived ba llots?

La_ 1!IOOII I. Cotar iu WA9MZS
Former SCM Candidate

Skok ie IL

SFC Frederick W, Woods
WB5NDW/oA1EK/AE 1EK

HHC h t Armored Div.
APO NY 09326

d irected to DA2UD through the
USARE UR MARS Director.
8. Th is sta t ion, DA1E K, was d irected
by W2ACSlM M to pass traff ic for
him. This station. DA 1EK, then
assumed emergency net cont ro l.

9 . Aft er many hou" of work and long
distance phone calls, G3 YPK III

England confirmed that W2ACS/MM
was a legally licensed operator.
10. G3 HAS in England not ified th is
stat ion. DA1EK, that he had everv­
thing down on tape and would send a
copy as soon as possible,
11, Contact was lost with W2ACS/MM
at approx imately 03 :30 GMT, 29
No v. 75.
12. The above information is t rue to
t he best o f my knowledge. There ...ere
many confusing moments due to the
lew Amateurs Wio thought it was a
big joke.

13 . In t he opinion of this station only,
DA1EK. I feel that the European
Countries Governing Amateur Rlldio
Service and Licens ing should monitor
and take action against those Ama­
leurs who continua lly send un­
aut horized t ransm i1;sio m such as: a )
Transmitting music and ot her com­
me rcial signals. b ) Emission of
u nmodu lated or unkeved car rier. e)
Require all Amateur stati ons to have
and use a Dummy Load. f) Emission
o f spurious (SPLATIE R) over 3 KCs.
g) Establish laws concerning Inter­
ference with a station who assumes
net control with a distress MAYDAY
call. h ) Stop the gentlemen-type agree­
menu and establish regulations con­
cerning them.
14. All of the above caused confusion
and almost panic on tbe pan of
W2ACS/MM. This is also the type of
thing that the ser ious Amateu r must
put up wit h and look forward to every
day.

I__-----..l

mi ssions from W2ACS/MM we re los t
due to the DR M.

Would it be possible for you to
invesl igate or turn this over to me
FCC, since a US call WlIS used? I do
not know Wiat to do. W2BFI Manuel
R, Gon."ales referred me to you. He is
stationed here in Ansbach, Germany
also.

Memorandum For Record :
Sub ject: Distress MAYD AY call
received by DA 1EK, 22: 5. GMT, 28
Nov. 75 . from W2ACS/ MM.
1. Reference : a ) United States Arm y
Technical Manual 11-490-7, with
change 1. bl Laws Concern ing Am a­
teur Rad io in West Germany. cl
Federal Communications Commission,
(FCC), d) Radio Ama teur Law o f 14
March 1949.
2. This is a memorandum for record
to t he log o f DA IEKIWS5NDW/
AE 1EK.
3 . Following is the information that
was received from W2ACS/MM by Ihis
station, DA1EK, 10 the best o f my
knowledge. a ) Date and Time : 28
Nov. 1975. 2 :05 GMT, t hru: 9 Nov.
19 75. 0 7 :15 GMT. b) Frequenc y:
3.793 and 3. 796.

4 . On the da tes and t imes above this
station rece ived a MAYDAY d istress
ca ll from: a) STATIO N: W2ACS/MM.
b) NAME of OPERATO R: To m
Ha pa s i9 . c) LOCATI ON: 33.52
NORTH, 3 1.23 EAST. d ) SH IP'S
NAME : Pr ivate Vessel SCO RPION. e ]
WEATHER CONDI TIO NS: Three to
five foot waves; overcast skies; very

low ceiling: light winds; no rain. f)
Sh ip was tak ing on water fast due to a
seeuce of the mast breaking off and
lalling. The mast section punctured a
large hole in the fiberglass hull. g) A
total of five persons were aboard,
which included his XYL hi All Mari­
time emergency equipment had been
lost. The only thing left was a Coll ins
Transmitter {Ama teur Gear}, o ne
portable emergency beacon. five life
vests, and a life rah .
5. At approximately 22: 20 GMT. 28
Nov. 75 this station, DA 1EK, relayed
by telephone the above information
to the lst Armored Division Staff
Duty Officer, Capt. Trahey. He in
turn not ified the Emergency Action
Officer at USAREUR Headquarters,
Heide lburg, Germany.

6. The fo llowing Amateur operato"
rook action to contad the proper
authorities in their countries (as well
as many orbers Wio I was not ab le to
copy down due to the confusion and
in te rfe rence at t he t ime ). al
JY3Z H·JO RDAN bl 4Z4FW-ISRAEL
cl G3 YPK·ENG LAND d) 12BYE·
ITALY e ) DA2 A5-GERMANY f)
DA 2 U D·GE RMAN Y 9) DA1 GW·
GERMANY h) G3AU-ENG LANo u
G3 H AS ·ENGLAND il G 4CKL·
ENG LAND k ) GW3PDW-WALES n
GW3AX-WALES
7 . Messages were relayed to
W2ACS/MM from DA2UD by th is
stat ion. DA I EK. concerning actions
taken by US FO RCES Rescue Parties..
DA2UD had conlact with a rescue
aperations center. Any information
concerning these messages shoyld be

MAYDAYI1 1
Enclosed is a me morandum from

my log o f a mayday that was received
by JY3ZH, zeeoee Hussen, and
myse lf 28 Nov 75.

Following is information I have
been able 10 get from US authorit ies
twe in Germany and G3YPK in
England.

1 Dec 75 I ca lled US Air Force
Europe, Air Rescue Se rvice, Ramste in,
Germany. trying to find out an y
info rmat io n about W2ACS/MM. I was
told by Major Sowen that the Air
Fo rce and Navy out o f Italy had
flown a total o f 60 hours withoul any
success. They also said they called the
FCC try ing to confirm the ca llsign
W2ACS/MM. The FCC to ld them they
had no record of the ca llsign ever
being issued. They a lso could not find
any informat ion on the sh ip
SCORPION.

G3YPK in London. England,
notified the British Defence Ministry.
G3YPK called me by telephone t he
29th of Nov 75 saying the Defense
Minist ry had verif ied the calls ign
W2A CS/M M. They also could not find
any r e g is tra t ion on the ship
SCO RPION. I later found a 1956
callbook and found the call W2ACS.

I have tapes o f the mayday that
were sent to me by G3HAS Irom
England. They are not complete but I
can send a copy to you. They are o f
very poor q.... lit y.

There have been numerous rumors
on 80 and 20 meteo. that W2ACS/MM
was picked up. However. I cannot get
US Air Fo rce authorities in Ramstein.
Germany to conf irm this.

I realize that there is and will be a
lot of cri ticism on how I handled t he
net but I'm up to it.

Th is is the first emergency I have
ever encountered and no w that it's
over I know that if it ever happens
again I wilt handle it much different ly.
I am better prepared.

At t his point marly amateu" in
Europe are beginning to have their
doubts about the mayday. There is
widespread speeulat ion that il was a
hoax.

11'1 a way I hope it was. I wish no
one in the situancn W2ACS/MM was
in. The thing that bothers me is the
way many amateurs here in Europe
treated the mayday as a big jolle.
Contact wit h W2ACS/MM was lost
many times due to interference
(ORM) from many amateurs.

The upper 10 KCs o f the SO meter
band is cons idered by a gentleman's·
type agreement to be for OX only.
Many operators tried to milke us QSY
because o f Ih is and when we d idn 't,
caused considera ble ORM . Many
Europeans d id not even know what a
mayday was.

Myse lf . Zeedan and G3YPK
managed to main lain control 01 the
frequency for 1 hours. Many trans-

NO

GRAND OPENING

UNBELIEVABLY GOOO

No - Warne.

The service f rom S.D. Sales is un­
believably goodl I I

A c lock kit ordered on 22
November 1975 arr ived here on the
28th, and was operating t ha i evening.
Funher. when I wrote S.D. Sales that
one segment of one of the 7-segment
displays was _ak, they sent me three
III FND ·70 LED replac:emenl$. Free l

AmlIteurs have always demanded
high quality componenl$ and fast ser­
vice. What i1; l.nusual today, ho-.rer.
is to find a company Wiich provides
both, S.D. Sales is such a company!

Theodore J. Cohen W4UMF
Alex andria VA

I propose a standard color·coding
system for mobile an tennas so that
one mobiler could qu ic kly visua lly tell
what band another mobiler was opee­
ating at tha t given time: 80 - grey/
black; 40 - yellow/black; 20
red lblac k: 15 - brown/green: 2S ­
red /grey (standa rd color codes).

The t"'" colors cou ld be colored
lape (or paint! around a loading coil,
could be put on a $l'T\81l " flag" at lhe
lop o f the whip. or could be just 2t.,. str ips on a bumper,

How about il~ Will you suggest it?
Ray Day WB6JFD

Palos v...des CA

1 1
I would like to report to you guys

on the 2 meter opening Wiich came
t hrough this lIIea on the _kend of
Dec. 6 and Dec. 7.

This opening lasted about 48 hours.
working through the Mena. Arkansas
Repeater. which is on .19·.79. The
repeater's call is WR5AEM. It i1;
loca led 1lI the top of Rich Moun18in
at an altitude of about 3000 feet
above sea leve l. It has an operating
output power of about 25 Watts.

On this weeke nd there were 14
states working through this repeater.
Th ey were the follow ing : Arkansas,
Louisiana, Mississippi, Alabama, Ken­
tucky. Tennessee. Indiana. Illino is.
Iowa, Missouri, Kansas, Nebraska,
Oklahoma and Texas.

We would appreciate you making
the public _iIIe o f this opening.

Howard Hol rMS WB5NWV
De Ou.-.AR

IL....--__I

1 1

active at the present t ime. I do not
e xpect any person to stick h is neck
out, but would appreciate the names
of pertOns I can contllCt by phone
who qua lify as rec ipienu of pace­

make" and are amateur operato"
- now aet ive.

Ridlard M . M . Hudson K8YYP
P.O. Box 284

Geneva OH
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be my guest
visiting •

views from around the world

Keepin g UpWith the State of the A rt:

What It's All About

.. • i f • m.tr'I~~tJ to Icl!ep

.tJr_ r 01 hil ,i""" htt y ;,lds
rt. , ight to butter hi, brNd
w ith the m ille o f the Y.IIk. - E.
HlJung·n

A few years ago, there appeared in
73 M69dzine .lin ,,"iele which I
ingeniously _ Ole entitled, " How I
Reoild the Rolld io Amateur', H.ndbook
and Found Happiroes,: '

For tile unlucky few who didn't
read Ihis incrlldibly clever piece of
literature, or fo r those who did and
cim', remember, I will briefly sum­
marile: Fir" , I "'lfully described the
anguish 1 suffered from knowing SO
litt le Ibout e lectro nics whi le trying to
funct ion in a soc i, . o rder tNlt is at
least 99.9" ham. I eltp lained how
m;$efable I was because I couldn 't
discuss cececttwe-reecteoce with my
wife . Then, with uncanny writing skill
and ins ight, , gave both the remedy
for my malady. which - in short ­
was read ing the HlJI)(fboolc from COYer
to cover o ne Thursday night . and the
result o f my remedy - I could then
ta lk f reely about Ohms and AmJ)'$1ike
Mac .t Mac's Var iety.

I have put those yea rs to good use
reviewing what I thouitot I had
learned from reading the H,ndbook
and "'-ve come to the conclusion that
my comprehension of the state of
the ar t . t that t ime won not exactly
what you would ClIIl keen.

Now. after so much l ime and
investigation, I can see how ignorant I
was . I can see how foolish I was to
have come on so strong with so tittle
ammunition. What a fool you must
have thoughl me. You were r ight , I
was a 1001. But I know now where ,
we nt -ong. I have learned. For
example : I"m embarrassed over the
teet thelt I o rdered a few dozen
microfarads from the Radio Shack. I
rea lize now that those guys at t he
Radio Shack were laughingat me, not
with me. t now reali ze Ihat tre d ipole
I put on my roof needs a rig for it .

Thaw were bad days!

6

But like I say, that 's all changed
now. I've seen the light. I have learned
what electronics is III 8bout. Instead
o f wadd ling, eyes d osed. through the
mammoth sea of ignarlnce, I "'-ve
courageously peered through the
window of knowledge and astutely
grasped all the what -coce-wete-dit­
ficult concept s that govern the corn­
p lex world o f elect rica l phenomena.

It's a thr ill to be toUllIy cognizant.
to be ~re of that broad defin it ive
line tha t teparates knowledge fro m
ignorance. a nd what's more . .. to
Cf 05$ it.

Contrary to what some philos­
ophers might propose, ,wareneS5 is
bliss.

I now understand the wo rld of
. lectronics. I have a thorough working
knowledge of all iu compouent paru,
i ts id iosyncrasies, lts seemingly
enigmat ic behavior patterns. ilS
wonders. I'm on top of it . Aware. Tbe
reason, you see, is that I've read
another book ,

Well, actually, it wasn't rea lly a
book, it was more like a magaz ine.
EJ.etroniC$ Stuff or Build Your Own
El«rric Things I th ink it was caned.
Whatever its name, it certainly WIS a
wealth of informat ion, a real educ.·
tion.

The re was o ne article in the re th.t
described just how to go about
building an elect ric spoon. Another
had complete inst ructions (including
tne schemat ic) for constructing a
device that detects the whl!l'eabouu o f
pine eeres. If I'm not mista ken, I
think it was ca lled a "p ine-cone detec­
tor." Anot hc:r project - and one that
really interested me a lot - was
bu ilding a multimeter, and I probably
would ~ gone right .head and built
one if it wasn 't for the fact that ,
didn't h8'lle any mult ies in the I\ouse
at the time Ifld thenrlore no need to
mete<" them.

But I'm getting aw.y from the
subje<:t.

The subje<:t is of course t hat by
reading a wcond electronics book, I
hive taken one step toward keeping
a b reast with the stile of the ar t ,
which I now real in is III imporlant.

Whll good, when you stop to Ihink
about it , is a doctor who, wh ile in
doctor school ten vein ago, learned a
lot about bellies and heads, but hasn 't
read • single jou rna l or some ot her
kind 01 doctor book concerning those
two vital body parts since? State of
t he art . . . that's really wha t it's all
about .

Yet, you'd be amilled to f ind out
how many 1O-alled knowledgeable,
s eemingty competent, well·known
c h ampions- in-t hei r-field -type reccie
there are who fll ven' r kept up with
the Slate of the art .

Example: Miss Graham, my t hird
grade grammar school teacher , who, I
was convinced, knew everything there
wlS 10 know in the whole world , for
one enl ire school year ins isted that
" k nowledge is power." Obviously,
Miss Graham knew nothing about
wattage.

Another more amazing example
was a man with whom we are all
fam iliar , adm ired, a man whose ideas
he lped shape the world into what it is
today, a man who Will truly a geni us,
a gian t in h is field . But a man who
made one fantit5l ic erro r that has gone
undetected for decade's. Of h il OYer.

sight , his lack of knowledge and the
reason for it , r am flO W aware. Th is
man, you see, giving him all the
respect due him, could not possibly
have kept up with the state of the art
and st ill proposed what he proposed

I'm referr ing of course lif you
haven 't already~I to f"IOfIe other
than Alben Einstein. And the enor
I'm referring to is this : For a qUllrtl!l'
of his lifetime, Albert Einstein,
scientist, mathemalician, philosopher,
suffered under the illusion that
voltage , " get this . " was equal to
mass limes the speed of tighl SQUared
(E .. me'l.

WOW, CAN YOU BEAT THAn
Find il'lll th is out was like being ten

yea rs old and discovering that Johnny
Weismulle r couldn't swim. WOWI

How could thi s be? How could this
man in a ll his wisdom and glory
actually be lieve that ? Do you realize
that he built hil ent ire re lat ivity
theory o n that?

The sad fact is, both Einstein and
Miss Grl ham were -ang. They _re
_ong not because they were stupid ­
nei ther _ stupid. I d idn't know
Einstein, but I'd bet a week 's pay that
~ wasn't I tupid . Yet , .. and yet,
they 'M;! re both wrong. Why?

As I see it, they were wrong fo r o ne
reason and one reason only , and that
is simply thet neithe r Mr. Einstein or
Miss Graham kept up with the state
of the art. And it's IS simpl e II that.
(I've often wondered if Einstein and
Miss Graham knew each other.)

Not to be labor the point, but
Einstein not only neglec ted to keep
up with the nate of the en, but cern­
p letely ignored the H¥ldbook.

50 like I lllY, liS you can probably
see for yourself by this t ime, keeping
up w ith the state of the art is all
im pcrtar n.

The question now arises, of course.
as to how to keep up with t he
stilte of the art.

Simple. Collect the two magaZlfles
I've read, or if you want to go
overboa rd, maybe even I few more.
For the rNI state o f the art freak,
there are a lso correspondence courses,
but I figure you've got to be rea list ic
and draw the line somewhere.

No matter how you cut the pIe,
whether it 's two magazines or two
thousand magazines, there's a lot of
'-amiflg to be done. The direct ions in
wh ich modern technology ha s t.ken
us are pretty hairy to llly the least:
J FKs, f lip flips, AND .nd AR E gates
- who knows where it's all going to
end. No t to even mention digita l logic,
which is I whole other bag of worms.

The road is tough, but to rea ll y st ay
on top, to really know what 's happen­
ing. to rea lly know what it's about ,
the road must be followed. To do so is
keeping up with the stile of the art,
or, if you prefe r, "buttering your
bread with the milk of the Yak." And
tfllt, my friend, is relly what it's all
about .

Robert W. Johnson
Salem NH



Looking West

Bill Pasternak WA61TF
14725 Titus St. ,,4
PM/Drama Citv CA 91402

we as today 's amateurs had an obliga­
tion to see t hat they _e educated as
to what challer>ge1l _ offer1ld by
becoming amateur radio aperators,
and had their imaginations stimulated
enough to ta ke steps in that direction.
If you agree with me, then the work
done by Art Nadel W6TZY in " No
Tru mpets - No Dru ms" is def inite ly a
gia nt ste p in that direct ion. Therefore.
t his is my persona l and pu blic let ter of
t hanks to him a nd his staff for one
heck of a good job, .nd I sincerely
hope that he and ot hers in the same
profession with access to thll mass
media will continue in that direction.
If we can stimulate America's "tittle
people," offer them the imaginat ive
challenge to be found as members of
the amateur radio community, then
we can insure a bfilttt futurll.

Another progr.m that will be
t real ing amateu r rad io in a favorable
light will be an upcoming episode of
t he TV advent ure series " Harry 0 ,"
tentat ively t it led "800k o f Changes."
While deta ils are st ill sketchy on this
one, I have been told tha t we will be
t reated in a very favorab le light and
most important. on the side o f the
" good people." More on this lIS soon
as information and an air da te is
available.

One thing I would like to suggest. If
you decide to _ite to the networks
complimenting them on such pro­
lJfamming as thiS, don't be picky
about technical deta il$. Don't _ile
lellers tel ling how much you enjoyed
the program and then go into a five
page l irade because this was not
cor rect or thai d id n't seem perfect.
Remember, you are dealing with an
entertainment media and there are
two thi ngs to be considered. First . not
all TV script wr iters are licensed ama­
teurs, and in fact. I suspect that very
lew are. What they know of our
hobby they have learned e ither by
accident or t twough necessit y. Maybe
one of these people 'NilS stuck on a
freeway and an amateur stooped to
o ller assistance, or the guy has a
ne ilttbor involyed in amateur radio.
Either way, in most cases their
technical knowledge of amateur radio
is usually limited, so let 's be thankful
for the fact that they ar' l1O'N treat ing

- -~ -

the air. While more and more stations
are obtaining Super 8 mm film chains.
no t a ll are $0 yet equipced.} Even if
you just want to document club
happenings for club use alone, t he
added dimension o f sound adds so
much to a f ilm. Again. Ihis is one of
those advent ures limited only by your
own imagination. In coming months I
will try to give some more ideas on
the use of th is medium to improve t he
public image of amateur rad io. In the
inter im, if you have .ny suggestions
a long these linn, pass them a long to
me and I will get them into print for
you, here in look ing West.

Were you or better yet your
child ren lucky enough to catch the
children's program ISIS o n Saturday,
November 15th? If you d id. then yo u
caught the ep isode titl ed " No
Trumpets - No Dru ms." wnuen and
produced by Art Nadel W6TZY. The
story dea lt with the "good people"
d iscover ing the hiding place of the
" bad people" in a ghost town . Though
our " good people" are d iscovered by
the cr im ina lS and he ld semi-captive as
the " bad people" prepare to escape,
one of our co-heros is.n amateur who
has a T R-22 in the car. He is ab le to
sneak back to the vehicle, retrieve the
rad io, make a few quick repairs to it
(it was interm itlent in an earl ier
sceoet , a nd use it to summon help, In
the end. amateur radio and the law
will ou t and the criminals are
captured.

Sounds a bit corny you say?
Sounds basic an d childish? Well,
remember it was a program des igned
to be viewed by children and to both
teach and entertain at the same time.
In regard to t he Ianer, Art went to
grea t le ngth to carefully yet simply
eltplain wIlat amateur radio was and
evert how one became a mambel' of
our amateur community. He does th is
by having h is lead character, a h igh
school student, explain the difference
between amateur radio and other
radio services to a teacher that is
judging his " Sc ience Fair" type
project based on a demonstrating ama­
teur radio. He demonstrates the ut ility
o f international Mo rse Code as one of
amateu r radio's commun icat io n tools
a b it later when our high school
stu dent has an auto accident and is
trapped in his vehicle half way down
t he side of a hillside. Our amateur'
hero taps out 50S on his iilU tO'S horn.
luckily, the super heroine of the
ser ies, ISIS, comes to his rescue and,
using her super powers. saves not only
h im, but his veh icle as well.

Not long ago, in this very column I
stated t hat I fe lt il would be today 's
c hildren that would hold the key to
the fu ture of amateur rad io , and that

nique used is ident ical to that of any
tape recorder. If you have a camera
that is ca pable o f recording, film is
avai labl e that is pre-sou ndstripped and
you can record lip synchronized
sound as you take the picture. The
other alternative is to shoot silent film
and t hen have the soundst rip added lit
t he t ime of film processing or after
edit ing, lIS it will be in our case. We
chose the latter method since I
already owned two fa irly de<:ent
Super 8 mm cameras and our sound
track lnarration p lus music l won't be
added unt il after all other post­
production work is done. It was just
plain more economical that way, since
most of the aforementio ned 1800' of
film will be discarded when we boil it
do wn t o 40CY o f finished product.
Therefore, PARC inves ted in a GA F
Super 8 mm So und Recording Pro­
jector rather than a sound camera, as
we figured tha t for us it 'NOuld be
more beneficial. Alreadv, t he $DUnd
track fo r " Field Cay 71" has been
recorded on the film $0 that lugging a
tape deck, amplifier and speaker with
us to show it has become a thing of
the past. Also. PARC can now mllil
out th is film without providing •
detai led instruct ion sheet as to how to
synchronize the sound with the
picture, and more important, how to
keep them loget her t hroughout lhe
f ilm. Having run it many times. I can
tell you t hat it was no easy job. " Field
Day 71" is still available fro m PARC
free o f charge by send ing a letter to
the Palisad es Amateur Rad io Club of
Cu lver City, PO 80x 2453, Culver
City CA 90230. Please mark the
envelo pe to my attention and use the
wo rds " Film Request" on the
envelope. Also, please be patient,
since there is only one distribution
print of this f ilm at th is l ime and
there is a w. iting list.

What the foregoing leads to is th is.
In a day when amateur radio must do
everything possible to garner good

public re lat io ns.• relatively inexpen­
sive mea ns to that end is now at hand.
t hanks to the advent of Super 8 mm
sound.on.film photography. For
about $450, the price o f a synthesized
two meter radi o, your club can have
the basic tools to produce your own
f ilms abou t amateur rad io and how
your particular or9ilnization fiu into
and serves your community. You have
the abil ity to produce your own
public service announcements about
amateur rad io that can be aired by
any TV station equipped to run Super
8 mm magnetic sound f ilm. II suggest
that you first check with your local
TV outlets eetcre doing the aforemen­
tioned 10 be sure they have rre
facilities to put what you produce on

" Good- Gu v. t he Go ld·Plated
Radio " that', the f ina l t it le
assigned to the latest " epic p rod uc­
t io n" soo n t o come fort h fro m the
Palisades A mateur Radio Club mot ion
pict ure staff. As regular reade rs will
recall, abou t a year IIQO I mentioned
tha t _ were docum eot ing on film all
the events surrou ndi ng the acquisition
by PA Re of their new MICOR
Repeater and Stationmaster Anterma
thlt was to replace the old " A" str ips
and J-Pole that had served PARe
Qu,te well for many a year.

The main reason that I menlion this
now is due to the many ''''Quir;O!1 as to
when the film would be available for
showing 10 interested groups in other
areas as well as out here. It looks as
though late Apri l wou ld be a fair
guess, since we have finally gotten
into the most important aspect of
filmmaking - tha I of post -product ion.
AI the moment, there is abou t 1800'
of Super 8 mm film t hat must be
edi ted into 28 minutes of story ecm­
ple te with a happy ending. There is
also a musical score to add, narration
to _ite, and umpteen othel" detai ls
tha t I personally know little about.
Th is enormous task is being under­
taken by one of t he finn! profe.
sionals in the motion pie:ture industry,
George Hiw ly WA6YEA. Those of
you who saw " The Longest Yard" in
theaters o r the TV program "Thrill­
seekers" have al ready seen a sample o f
George's expert ise. Amateur clu bs
that have seen the first PAR C fi lm
" Field Day 71" have golten t he
chance to see how a true professional
like George can bui ld an excellent
story from a few hu ndred feet o f
auorted home movies. PA RC is lucky
to have a George Hive ly as one of its
devoted members, but I tOO am lucky
to have a friend such as George who
has taken lhe time and has had the
patience 10 share some o f h is
knowledge with a neophyte filmmaker
such as yours truly . Without this
beautiful guy, I doubt if I would have
had the guts 10 take on the project of
"Good-Guv, the Gold-Plated Radio,"
Friendship _ to me that's t he true
meaning o f amateur rad io .

To answer some of the questions
t hat have come in coocemlnq t he film,
let me give you the fo llowing info rma­
tion. Originally, we had hoped to do
t his film in 16 mm with an optical
SOUndtrack. When I found out what
that format would OO$l , it was decided
to revert once again to Super 8 mm.
In the mNnt ime, a numbel' of camera
manufacturers have introduced a line
o f Super 8 mm sound-on-film cameras
and projectors. Unlike 16 mm, SlJper
8 mm is a magnetic rather than optical
sound system, and the recording tec h-

7



8800 computer , . , it's an 8 K PROM
board designed to plug right into the
Altair and it has a built-in programmer
for the PROMs.

This is an e xcellent way to keep,
say, the 8K BASIC program rilflt on
tap for the Alta ir, ready to use imme­
diately when the computer is turned
o n. Aft er a few dOlen times o f hand
switching in the 19 step loader and
then playing the five minute cassette
loader fo r BASIC, you'll be ready for
a ROM memory for the works.

In addition to making the sta rt up
of the Altair duck soup (to coin a
phrase), there is a little matter of
keeping the program in good shape.
lill ie glitches in the power line come
a long a nd knock out some of the
RAM memory now and then, intro­
d ucing errorli into the program with
the result that in ordinarv operation
you have to refresh the program every
now and then by lilllrting over and
runn ing it in from tape. With the
program in ROM it won't deter iorate.

Then, one other factor, the cost of
the memory alone. The ByteliilVertm
costs $195 in kit form vs. twice Ihal
for tre Altair 8K in dynamic RAM.

Cromemco, 1 Firlit St, Los Altos
CA 94022, if you want more details.

tha t ellery rad io club and repeater
o rganization in Southern c.l ifomia
appoint a public relations spokes­

person to th ili committee and have
that person cl'1ed; into th is net hosted
by Burt WA6MOV. A low-band net on
75 or 40 is also being discussed to that
those people ouuide Ihe coverage area
of WR6ABN can also take part in thili
truly worthwhile program.

If your group happens to fall into
the latter group (tha t which is not
within. the coverage area of the
WR6ABN repealer system) and you
wish to take part in thili ongoing
public relations program, a program
that may well help insure the future
o f our amaleur radio community,
lhen drop I line to Lenore (she is
listed in the Cllllbook) or to youn
truly and I will channel such letters to
Lenore. Next month, I will continue
with what I promised for this month;
the Ventura Convention and the
SCRA mEM:!ting wrap-up as well as
more on what began here in the field
o f amateur radio public relations
about two weeks ago.

BYTESAVER tm

Cromemco of LOIi Altos, California
has a nice gadget for use in the Altair

mm sound photography 10 keep the a bil more to help publicize a mateur
cost of tnese " remotes" to a mini· rad io . Whether it will ever get aired I
mum. Tha nks to the techn iCllI staff of cannot be IiUre at this t ime, but if it
Public 8 roadcast Stat ion KVST, don, it will probabl y be the fi rst
thi l'lq$ are beginning to take shape and program of its length done for about
a f inished vehicle may be ready for $99.95 or so. Talk about low budget ...
airing by late March or early Apri l.

About twO weeks ago, the
The moderator and guests will alt

formative meeting of the Southern
be amateur li, and the purpose of the California Amateur Radio Public Rela-
program will be to expla in in simple, ticns Cornmlttee was held to get t he
non-techn ical language who we are ball rolling toward obtaining some
and what we are all about . We will

good " PR" for our amateur rad io
show amateur radio as a hobby, as an

com mu nity. Chaired by Lenore
educational too l, as a method of Kingston Jensen W6NAZ , the 40 or so
communication in times when no

o f us that attended the meeting spent
other form of communicat ion ex'sl$.

about three hours d iliCtlssing the many
and lIS • therapeutic tool in the

various ways that _ could oblain
recovery o f people from serIOUS

media coverage for our many varied
illness. The whole pro ject started

ilctivities, and more important, what
almost a yea r ago when one of the

form of media coverage was best
KVST staff members attended a

suited to a given event , In tcnn­
PARe meeting {the fellow iii an ama-

coming issues. I will go deeper into
teur} and happened to see the f ie ld

some o f these , but for the present let
day film. He asked me about gening it

me just cover the major accomplish­
to air on t he ir station, but for reasons

menu of the evening. First, it was
beyond our control that was not

decided that _ would produce and
possible. We did chat, however, about

d istr ibute a simple PSA lpublic service
putting together a p rogram about
amateur radio and the matter SOrt of aooouncement l that would briefly

e xplain what amat_ radio is and
died at that point. I was too busy In the interim, if you in other PlIrtl;

provide a telephone number and
filming " Good-Guy" and wr it ing to addresses where more informatio n of the nation want to get started in
get involved in anyth ing else. Then the same d irection that we are tak ing

could be obtained. Some thi ng simple
two events took place. " Good·Guy" here, I will be happy to shar e whatand inexpensive like a few color slides
wali "i n the can" ready to be edited knowledge I havt! garnered with youWilh about 30 seconds of copy to be
by George and I happened to run into either through personal communica-read by an announcer or put on a tape
Chris WB6HGW, another KVST staff cartridge. Inexpensive but effective. non, or if it keeps growing, th rou gh a
member , at about the same time. My series o f articles apart from Looking
conversenon with Chris led to further Next, II Public Relations Net was West. It 's up to you. I will write them
conversations with others on the formed that now meets through the if you will provide the inputs. True,
subject and ou t of a ll th is has come facilit ies o f the WR6A8N repeater we have made a great beginning, but
" Amateur Radio 'sWidt:!Horilon," my system (147.82/. 24) every Thursday there is yet a long road to travel .
tentat ive t itle for the program. You evening at 7:30 pm local Pacific time. Working together both loca lly . nd
may ask wha t a TV service techn ician Its purpose iii to take ,"puts on nat ionally we can ach ieve that goal.
such as yours truly is doing producing newsworthy amllleur rad io events and We can achieve pu blic recognit ion,
a TV program. Well, someone has to channel them t hrough Lenore to the and more important, public respect. It
do it or it won't get done. For me it is proper media sources fo r d issemirl3" simply takes eK:h of us doing h is or
a learning exper ience as well as doing,_ --",=on 10 the general pub lic. "" , ;., "C',""",_ , "'::,' '''''''::C''C,,,-I believe we can.

II I1 HlIl•.

-_til
PAiO••UIPSJ

Also it is important to remember
that TV is basiCll lly an enterta inment
vehicle and that what is shown must
be easily understood by the general
public witllout their having to run o ut
and locate a co py of the Rules and
Regs along with an FCC official to
interpret t hem. If the dialogue some­
times sounds cornball, or if you wish
that t he aRM level on 20 was as low
in real life as it is on the rube,
remember you are being entertained
a long with m illions of o ther people.
Most important, TV production com­
panies are beginning to rea lize the
viabi lity o f amateu r radio and are
sta rting to integra te it more and more
in a positille way into their program­
ming. Perhaps my dream of hav ing the
title "amateur radio" as household
words, understood and respected by
all, will become a reality yet . At least
the seeds have been planted.

Television has two basic jobs in my
opinion - that of ed ucat ion as well as
enterta inment . There are times when
it is posIiib le to tOlally integrate the
two, as in the case of Art Nadel's " No
Trompets - No Droms," and there are
also times when the educa tional
aspect takes I back eeet 10 the enter­
tainment esceet. Conversely, there are
also times an d places when entertain·
ment can take a back seat to educa­
tion, and such is my latest project. I
am Irying to produce the world's
lowest budget educational te levision
program, and if I am lucky I might
just pull the whole thing off . I a m
planning a one hour informal round­
table discussion between amateurs of
v..-ied int erest t»cked up by color
slides and remote interviews uti lizing
what I have learned about Super 8

us as an asset to society rather than a
liability.
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HAM HELP

HOTEL RANGES AND
A REAL CLOS E ONE

I had just returned to Brooklyn
from a Sill month Air Service lICtiw
duty tour at Langley Field, Va., so tile
first thing on my calendar was to get a
job. I could !J) back to selling Hup­
mobiles but that WilS a dead end
street. My father·in-law told me that
the Michigan Stove Company o f
Detroit was looking for a man to
hand le their hote l a nd restaurant
kitchen range business (wholesalel in
south New Jersey, Pen nsy lvania, Dela­
ware, Maryland and D.C. , with beed­

Quan~ and warehouse ill Phila­
delphia. So I phoned, made an
appointrnent , and went to Detroit to
_ aboYt the tab. since nothing
wonhwwhile was doing in the aviation
business. They offered me the post­
non with a good salary and libe ral
t raveling a llowa nces, a nd I accep ted.
The nellt ten days were spent at the
factory familiarizing myself with t he
various products I would be handling.
getting all the information I coold
but the firms and people I would be
dealing with in the territory, and all
available informil1io1'l about our one
competitor and its products.

It took me awhile to get acqueimed
with the hotel supply house ami gas
company salesmen as well as the chief
chefs in the larger hotels and
restaurants. Regular calls on these and
A & E firms doing plans and specifica­
tions for new hotels in my territory
produced a good flow of bcstress,
Detroit was happy.

One very lucky e"perience comes
to mind. I was just f inishing brea kfast
o ne morn ing in At lan tic City when
t he fire sirens sounded. I walked up
the boardwalk to see where the fire
was. It happened to be in the rear of
one of the larger hotels in town -

• can offer "Ham Help."

Donald A. Huettl WB0MB Y
11349·6th St. NE
Blaine MN 55434

I have written you before about
how difficult I and others like myself
who have not had an electronic back­
ground have found it to get help to
become a ham. Your tapei have been
very helpfu l to me. In fact , I took my

right where the ir kitchens we re
located. The fire was brought under
control very Quickly but it had guned
both the American plan and Euro pean
plan kitchens. I knew the head chef so
I found him and told him that I had
all the equipment to put him back in
business at my Philadelphia warehouse
and could have it shipped out that
afternoon. Then, with the gas corn­
pany's he lp, I could start installation
as soon as he cou ld get the debris
c leaned out. I got the At lant ic City
Gas Co mpany representative over and
he, the chef, and I made up the new
kitchen layouts. The old equipment
had been in use for about 12 years so
the hotel manager Ihought this was a
good time 10 install new ranges, etc.

Ralph claimed to be the only
man to b ite h imse lf in the
behind , ..

(fire insurance. you know). Anyway,
the gas company got its order, I got
my order from them, and had the
ranges on their way lhat afternoon.
The importance 01 the order can be
gauged by the fact tha t the gas corn ­
pany man (a noted t ightwad l, who
wo rked on a sa lary plus commission.
took me to Hartney 's that evening fo r
a lobster d inner. Detroit also came
along with a nice raise.

One of the trips I made for tre
stove company was to Dayton. Ohio.
Sl"veral of my Kelly Field classmates
were stationed at McCook Field, near
Dayton. so we gol togethe-r for a
reunio n. The y broulllt along Ralph
Lockwood. who was chief test pilot at
McCool<. Ralph claimed to be the
only man to bite himsel f in t he
behind. He said it came about like
this: He had false teeth that didn't fit
very well so ......en he was gening

Novice e xem Wednesday, given to me
by At Coo k WA1 RIT (hope I passedl.

Help by hams is hard to find,
almost as hard as f ind ing hens' teeth.
Thanks to Bilt Loeffler W1PFA,
owner of Camereraft of Lawrence.
Mass., Bill Longworth WA lHWE ,
John ScoHord WA 10AO, and all
others who organized amateur rad io
classes at Salem H.S. This class coo­
sists o f males and females, young,
mid d le aged and older folks. This class

ready to take o ff fo r a test f light he
would put the m in his rear pants
pocket. This day he parked his teeth,
put on his parachute and took off.
AboYt 1000 feet over t ile field the
engine blew up, taking a lot of the
front end of the ship with it. So Ralph
bailed out. When he hit, it was at a
pretty good clip. He landed on his
gluteus mall imus with his false teeth
making h is only wound. He swears
tha t 's wha t happened .

In 19 27 I was on active duty at
Mitchel Field, L.I., the last two weeks in
July. On my way home from Mitchel I
stopped by at Cuniss Field to visit
$OlTIolI of my friends there. While we
were lalking. Casey Jones came over­
and said he had a photo mission over­
Manhattan and would I like to take n.
I said I'd be glad to help out so they
ro lled out an old C·6 Standard, put
the p ho tographer an d his cameras in
t he front cockpit and away we went.
We were only a few minutes out of
Cuniss and over New Hyde Park ......en
there was a fair-siZed e"plosion up
front. no more power and the ship
became quite tail heavy. Then I saw
that we had a pretty good lire going
up forward where the Sill cylinder
engine block had been. The gas tank
in th is ship was in the center section
over my passenger . There was a
oercoce in the gas line from the gil'S
tank to the engine and I tried to get
the passenger to lurn it off and stop
feeding gasoline to the fire. The fellow
was tOO scared to move, so, iIS the
flames blowing back were getting
pretty hot , I had to side slip to keep
t hem away from the fuselage. The re
was not much choice as to landing
place, so I slipped to wit hin a few feet
of the ground and landed in a small
potato patch. By that t ime the right
wing was burning briskly, so I hauled
the photographer and his cameras out

started with about 60 and still hilS
over 50 attendIng. I will try to send a
picture of the class ......en t he cliJSS is
graduated.

Keep up your help column and list
other hams' names who really want to
give he lp.

of the front cockpit just bef ore the
gas lank exploded. A water pumping
station was nearby so I borrowed thei r
phone to advise Curtiss Field of the
good news: one Standard they
wouldn't have to scrap . Ed Conenon
came over to pick us up. When we got
bac k to Curt iss, I offered to t ake the
you ng man o n his mission in anot her
ship but he was too badly shaken. So
Ed and I re t ired to <I nearby speakeasy
to freshen up a bit. I lat l!!" learned that
the C·6 engine block that left me
without warning landed in a service
stat ion in New Hyde Park but did no
d amage - just scared them.

A few days after th is I received a
wire from Lockwood, who had [clned
the newly· fo rmed Aeronaut ics Branch
o f the Department of Commerce,
asking me to come to Washington to
lalk about joining them. The ned
\Wek I went down to see what was
going on.

In 1926 Congress passed the Civil
Aeronau tics Act, u nder wh ich was
established an Aeronaut ics Branch in
the Depa rtmen t of Commerce. Its
func tion was to exercise a cenain
amount of cont rol over civil avia t ion
b y means of l icensing pilots,
mechanics, aircraft and engines..
William P. McCracken was appointed
AMistant Secretary 01 Commerce for
Aen:lnautics, and Oarence M. Young.
Director of Aeronautics. With t he help
of Gil Budwig, Dan Scarritt and Ra lph
Lock wood, they were in the, process
of recruit ing a group o f q uali fied
inspec tors to do the ellami ning ami
testing for the licenses.

They offered me !he job as wper­
vising inspector of their no. 2 region.
which consisted of south N.J ., Penna. ,
Del .. Md., ve., W.Va., N.C., and D.C.
The salary was less than I was getting
wilh the stove company, oot the job
was important in aviat io n ami I
figured it would pu t me in contact
with some of the top people in the
business. While I was t here I got my
tra nsport pilot license ,*73) and also
an aircraft and engIne mechanic
license. I agreed to start work for
them on November 1. That rT"IQnt
moving my fam ily IOeo and Wayne)
to Philadelphia, where my heacf.
Quarters would be.

Next mon th I'll tell yo u about my
15 months as a Supervising Inspector
during t he aircraft engine uansition
period from OXSS to the new radial
engines. Hold on.

l"m hoping the FCC will soften the
theory part o f the uam. bu t I believe
the code should be required and ten
(10) wpm should be requi red on all
e"ams.

Basil W. Pol inchak Sr .
Andove r MA
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number ot contacts times the number
of counties (6 7 ma,,) .
FREOUENCIES:
CW - 70 kHz up from bottom of
band; Novice - middte of Novice
band; Phone - 1.975, 3.955, 7.230,
14,280, 21.370, 28 .510 .
AWARDS:
CenificalB to highest single and
multi -operator entry in each section,
ENTRIES:
Send signed declara tion and claimed
score to: WB0EVO. Bo" 493, Spring­
field SO 57062, by April 30. 1976.

CO WORLDWIDE WPX
SSB CONTEST

Starts: ooסס GMT Satl/fd.y,
MlIfch 27

Ends: 2400 GMT Sund3v,
M.ch 28

Only 30 hours o f the 48 hour
contest period pe rmitted fo r single
operator stations. The 18 hours o ff
may be take n in up to 5 periods
during the contest , but must be
clearly indicated in the log. Mul ti­
operator stat ions may operatll the
entire 4B hours. All bands, 1.8 to 28
MHz may be used but all OSOS must
be 2,,558 only.
ENTRY CLASSES:
Single operator , all band or single
band; mult i·operator lall band only),
single or rnutti-transmittee: rnulfi­
ope rator, mul ti·transmitter OI'lly
allowed one signal pe r band.
EXCHA NGE:
RS and 3 digit progressive 050
number S1arting a t 001, use 4 digit
number over 1000; multi·transmitter
stations use separate oombers for each.."".
POINTS:
OSOS with stations on d ifferent eee­
tinent - 3 points on 14 to 28 MHz. 6
points on 7 to 1.8 MHz. Contactli
between North American ccuetnes
{not your own) count 2 points on 14
to 28 MHz. 4 points on 1.8 to 7 MHz.
Contacts between stations in the same
continent but not in same country
count 1 point on 14 to 28 MHz, 2
pomts on 1.8 to 7 MHz. Contacts
between S1at ions in the same country
count only for mu ltip lien, not tor
OSO points.

MULTIPLIER:
The mu ltiplier is the total number of
different prefi"es worked regardless of
band. Each prefi" may be counted
only once. Each special bicentennial
USA p refi ll worked counts as a multi­
plier o f 2.
SCORING:
Single CP. all band and multi-operated
slations - total number of 050
points from all bands times the lotal
mult iplier. Single OIl, single band ­
tota l number of OSO points from that
band times the multiplier. NOTE : A
stat ion may be worked once on each
band for 050 points. but the prefi ll
multipl ier is only COUnted once.
AWARDS:
Certifica tes will be awarded in each
category in each country, and each
call area il'l US, Canada and Australia.
Other special awards and trophies will
be awarded as listed in CO MiJ9IU;~.

To be el igible for _.ds,singlll coer-

Sponsored by the YLR L, the
contest is open to all licensed oper­
ators throughout the wo rld. All bands
may be used but crcssband operation
and net contacts are not permi tted.
Phone and CW contacts will be scored
as separate contests, so please submit
separate logs. A statiol'l may be 000­

tacted no more than once in NCh
contest for credit.
EXCHANGE:
OSO number, RS(T) , and ARRL
section or country.
SCORING:
One point is earned for each station
worked, YL to OM or OM to YL.
Multiply t he num ber of contacts by
the number of different ARR L
sections and lor countries worked.
ccoeestaots runl'ling 150 Watts input
or less on CW and 300 Watts PEP or
less on Phone may multiply the scorll
by 1.25 (low po_r mu lt I.
LOGS:
Entries in your togs must show band
worked at time at con tact, time and
d at e, and transmitting power. Copies
of oil logs showing claimed scores and
signed by the opera tor must be post­
marked no later than March 24, 1976
and received by the contest manager
not later than April 18. 1976 or they
will be d isqualified. Please remember
to $Ubrnit separate logs lor Phone aod
CWo Send logs to : YlRL Vice Presi·
dill'll. Beth Newlin WA7FFG, 826 w.
Prirce Rd - 06. Tucson AZ 85705.

AWARDS:
A cup will be awarded to the tirtt
p lace YL and OM on both Phone and
CW. Second and third place winners in
each contest will receive ce rtificates,
Certificates will also be awarded to
the high score Phone and CW winners
of each state, VE call area . and each
country. The winner o f the Phone
contest cu p is also eligible to win the
CW cup.

Be sure your logs are legible; no
logs will be returned.

SO UTH DAKOTA STAT E
asO PARTY

Starts: 1400 GMT Sunday,
March 14

Ends: 0200 GMT Monday,
March 15

The contest is sponsored by the
Pra irie Dog AmatetJr Radio Club. No
South Dakot a to South Dakota ceo­
tacts will cou nt. Same stal ion may be
worked on d ifferent banch or modes
or in d ifferent counties for mulli·
pliers.
EXCHANGE:
SO sre ticns give RS(l ) and county. all
o thers will send RS(l) and state,
province or country,
SCORING:
For SO stations. final score is number
of contacts t imes the number of
states . provmces or countries. All
o ther sta tions. final score is the

number of ARR L sections and foreign
count ries worked. VEe counts as 0

separate section. The fina l sco re ls the
number of aso points plus your
ARRl Code Proficiency credit (15
wpm • 15 pts.) times the total multi­
plier.
AWARDS:
Certificates will be a_ n led to the
hig~ scor ing Novice in each ARRL
section. Mult i-operator or h igher class
licensees are not el igi ble for awards
but the top ten scorO$ will be listed in
the results,
LOGS;
Use official ARRl forms available
from: AR RL, 225 Main St. New­
ington CT 06111. All entries should
be sent to this same address.
P~au check the January 1976 issue

of O5T for any last minute changes in
rules or OfJe"ting rimes.

Yl ·OM CONTEST
PHON E

Starts: 1800 GMT Saturday,
February 2 1

Ends: 1800 GMT Sunday,
February 22

CW
Starts: 1800 GMT Saturday,

March 6
Ends: 1800 GMT Sunday,

March 7

AAR L Novice Roundu p
10-10 Winter aso Party
ARR L OX Contest - CW
YL·OM Contest - Phon e
french Contest - Phone
ARRL OX Cont"t - Phone
YL·OM Cont"t - C'N
BERU
South Dakota 050 P.-ty
ARR L OX Contest - C'N
Tenneaee OSO Party
CO World Wide WPX Contest _ SSB
BA RTG Spring RTTY Contest
f lori da 050 Party
CD Party - CW
SP OX Contest
CD Party - Phone
PACC
Delta OSO Party
HeIVlltio 22 Contest (H221
tARSfCHC/ FHC/HTH OSO Party
ARRL VHF 050 PlIf1y
ARR L Field Day
OR P - Summer - Contest
European OX Contest - CW
Eu ropean OX Contlln - Phone
CO World Widll OX Contest - PhQn4t
IARS/CHC/FHC/HTH 050 Party
European OX Conten - ATTY
OK OX Contest
CO World Widll OX Contest - CW

• • dIlscribed in Int iuue

Feb 7 ·15
Feb 14 ·1 5
Feb 21· 22­
Feb 21 · 22
Feb 28 · 29­
Mar6 ·7­
Ma.6 ·7
Mar 13 · 14
Mar 14 ·15
Mar 20 - 2l"
Mllf 2 7 - 28
Mllf 27 - 28
Mar 27 ·29
Apt 3 -4
Apr 3 ·4
Ap r 3· 4
Apr10 ·11
Apr 24·25
Apr 24 · 25
Mayl ·2
June 4 · 7
June 12 · 13
June 2S . 27
July3 · 4
Aug 14 · 15
Sept · 12
Oct 3O ·31
Nov 5 · 8
Nov1 3 ·14
Nov 14
Nov 27 . 28

CAL EN~~A~

ARRL NOVICE ROUNDUP
Su rts : 0 001 GMT Saturday,

February 7
Endl ; 2359 GMT Sunday,

February 15
The contes t is open to all amateurs

in any ARRL section. Operating t ime
must not exceed 30 hOOfS total during
the 9 day period wh ile off periods
III<IV not be less than 15 minutes il l II

time. T imes on and off must be
entered in your log. Cnn:WiJnd
ecnrecrs ire not allo~. Novices may
work anyone whi le non-Novices muu
work Novices o nly. Each station may
be wocked only once regardless of
band.
EXCHANGE:
RST and AR RL Sectton.
SCORING:
Each completed OSC counts one
point . The lotal mult iplier IS the

Editor:
Robert Baker WA1SCX
34 White Pine Drive
Liuleton MA 01460

Please M 5Uf/J to send a ll c:mtes(

information to WA1SCX at !NIt 3
months prior t o the el'efl( 's dare. so
that we can t- fUre to get it included
t-fore the publicat ion deadliTlft.
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There was a total of 21 ent ries with all contacts being made on 144 MHz.

RESULTS OF TH E 1975 BAATG VHF RTTY CONTEST
The lop three posi ti on s in IllSt year' s VHF RTT Y co ntest were obtained

by:

RESULTS OF THE 1975 PACC CONTEST. sponsored by VERON 0 1

Nederland

This list shows t he fir st place w inners in each coun try /call area where
certi fica tes were awarded. An asterisk next to a score indicates a
mul ti-operator entry.

~~ ESU~LTS

1023 points
510
24<1
162
990
3180
336
90
97S
720
600·
741
90
510
1155
4368
1890-
90
9 702'
5265
5913-

352 Km. lo ngest OSO
297
291

W2EOK
WB4QGW
W3ARK
VE3EJ K
CQ7 1Z
ZS6CS
UM8 FM
UL7GAA
UH8BO
U068W
UK9Y AR
UA9CBM
'H4G
YU30XU
Y04ASG
UR200
UK2GAN
U02NU
UK2PAF
UP20U
UK50BE

Enf ie ld. Midd lesex. England EN1
40X,
AWARDS:
Certi ficates wi ll be awarded to the
leading stat ions in each class and to
the top stations in each cont inent and
each W/ K VEND call area. The final
positions in the Rl!'SUlts Tab le will be
valid for entrv in the ''World
Olampion o f RTTY" Olampionship.

If any contestant contacts 25 or
more different countries (W/ K VENO
call areas do not count as separate
countr ies for eward } on 2·way RTT Y
d ur ing this contest, a claim may be
made lor the QU ARTER CENTU RY
AWAR D issued by the British Am.
teur R.tio Teleprinter Group and lor
wh ich a charge o f $2.00 or 8 IRCs is

made. Make your claim at the same
lime as you send in a contest log.
Holde~ o f existing QCA Awards will
a utomat ically have any new add it ional
countries added to their rllCords.

If any contestant contacts stations
on 2-way RTTY with all si ~ con·
tinents and t he 8ARTG Contest
Managat" ll!QlI ives contest logs from the
operators in those six continents, a
claim may be m.te fo r the WAC
AWl rd iswed by the RTTY Joumal.
The necessarv info rmation will be sent
on 10 the ATTY Journal who will
issue the WAC Award free of charge.

12 OSO's
13

•

1155 points
2331
462'
4524
4284
5628
54<l
sees
199.
.384
688'·
6231

' 208
7227-
1080
1728
570
158 1-
2451
8370-
33 12
4104

82 points
67
65

DC30Z
DCSAM
o B1PA/P

o Ll0Y
o M4 ZXH
DM4JA
EA5BS
G3 ESF
GM3KLA
GW40 0 0
HA58P
13BLF
LZ 1GX
LZ2 KSB
OH2LU
OK 3QKAG
OK3QKFF
OZ6oT
SM7A IL
SP3 1G B
SO I KKO
UW6MP
UK3A8 B
UK2FAM
UBSZAT

,.
2""".

muSl consist 0 1 a 3 f igure group
start ing with 001 for the f irst contact.

POINTS:
All 2·way RTTY contacts with
stat ions within one's own counlry will
counl 2 point il. All 2·way RTTY
contacts wit h stations outside one's
own countrv will count 10 poi nts. All
stations will ll!QlIive I bonus of 200
points per country worked includi ng
t he ir own. NOTE : Any one count ry
may be counted again if worked on
another bind, but conti nen ts a re
counted only once .

SCORING:
The total sccee is the sum o f Itbe
2-way e xcllilnge poinu t imes t he
nYmber of countries worked} plus
!the number of countr ies worked
t imes the country bonus points t imes
the number 01 continen"l.

LOGS & SCORE SHEETS:
Use o ne log shoot for each band and
ind icate any rest periods. Logs must
cootain: date and time in GMT, ceu­
sign o f stati on worked, RST report
and message number sent, RST report
iJOd message number received. Ind
excnange points claimed. AU logs
must be received by May 3 1, 1976 to
Qualify. The judges' decision will be
fina l. Send co nt est logs to : Ted
Double G8CoW, 89 Linden Gardens,

FREOUENCIES:
3550. 7050. 14050, 21050, 28050,
3 725, 71 25, 2 1125, 28 125, 3980,
7280. 14280, 21 380,28580

LOGS:
Logs must show: date/ t ime in GMT,
sta lion worked, band. mode, exchange
and score. Use separate logs sheets for
e.:h band eN", 25 contacts made on.
Submit Cl"OSS check sheet if you make
OYer 100 coeuects. Logs must be
leg ible to avoid d isqual ifiQlt io n.
Mailing deadline is Apr il 25, 1976.
Include a self-add ressed stamped
env elope if eligib le fo r certi ficates;
every ent ry will receive a summary of
the OSO party with a certificate if
eligible. Send logs 10: Dave Goggio
W4OGG. 14 19 Favell Dr., Memphis
TN 38116.

AWA RDS:
Plaqu l!'S wilt be awarded 10 the top
score in and outside of Tennessee and
to the winning portable and mo bile.
Certificates will be given to every
station sending in a log with 10
contacts or more.

BARTG SPRING RTTY
CONTEST

Starts: 0200 GMT Sawrday,
March V

Ends: 0200 GMT Monday,
March 29

and county. Out of sta t e stations will
send signal report and state, province
or country. E.:h station may be
worked twice on e«h ba nd , once on
CW and once on Phone. Mobi le and
porta ble stations fTIlIIy be worked each
time in a different county.

Only 30 hours of the tota l 48 ho ur
contest pe riod may be operated. The
18 hour rest per iod can be taken at
any time, but o ff per iods may not be
less lhan 3 hours at a time. Times on
and off the air must be summarized
on the log and score sheetil. There will
be separate ca tegories for multi·
operator and SWLs. Use all a mateur
binds from 3. 5 to 28 MHz, Stations
may not be contacted more than once
on anv one bind . In add ition to the
ARRL country list . each W/ K and
VENO call area will be counted as a
separale country.

EX CHA NGE:
Time in GMT, must be a full 4 Ii~re

group - use o f " same " or " same as
yours" will not be permitted . RST
and message nu mber. Message nu mber

SCORING :
Sco re one poin t for each Pho ne 050
and 1.5 points lor each CW OSO.
'reooeeee stations ITIlJltiply total
number of 000 points times the sum
of diffe rent states, ~oyinces, iJOd
Tenn counties - include Tenn as a
state also, Portable and mobile
stations rece ive 200 extra bonus
points for each county outside thei r
ho me county they operate from . Th is
bonus is added to their total score
aher using the mu ltipl ier. Ou t o f Slille
stations, multiply the IOlal aso
points by the total number of Teon
counties worI<.ed.

ator 51ations mu51 work a minimum of
12 hours; mul ti-opeorator sliltions mu51
work a minimum of 24 nouril.
LOGS:
Show all times in GMT, use a separate
sheet for each bind. Prefix multip liers
sho uld be entered o nly the fi rst tim e
the y are contacted. Logs should be
cbecked for du plicate OSCs and
prefix multipliers. It is recommended
that you use a prefix cheek sheet and
include it with your ef1trv. h ch entrv
must be accomPillnied by a summary
sheet listing all scoring information,
category, and your name and maili ng
address in block letters. Also, a signed
ceeeratrcn that all con test ru les and
regulat ions fo r amateu r radio in your
country have been o bserved should be
included. Official logs and summary
sheets a re ava ilab le from CO M• .
l In.. Send I large self·addresed
enve lope w ith sufficient return
postage or IRCs to: CQ WrN WPX SSB
Contll'st Committee, 14 Vandeventer
Avenue, Port Wnhingtoo, U , NY
11050. All entries should be pest­
marked no tater than May 1, 19 76 and
add ressed to the address sho wn above,
The dead lines wi ll be made mo re
flex ible in rare isolated areas.

P/tl_ check rhe .hnuary i~ of
CO Magazine for complete ruief "'d
cJwngtn ffllNlI!o ar thll lllSt m inute.

TENNESSEE aso PART Y
PERIODS:

2100 GMT Saturday,
March 27 t o

0500 GMT Sunday,
March 28 ; 1400 GMT to

2200 GMT Sunday,
Mardl28

Tl!'r'lneSSlIlI stations on Phone, call
" CO TENN Qoo PAR TY," or on CW
call " CO TN." Tnt variations to
encourage conlacts from non-con­
testants will result in disqual ification.
Repeate r contacts are not a llowed.
Mobiles compete against mobiles.
portables agamst other porte btes.
Min imum of 5 contacts from each
counly for mobiles and portables to
earn bonus poin til.
EX CHANGE:
Ten nessee stations send signal report

Enclosed is some info rm ation abou t
Ecuador's new Diploma for Amateurs
and SWU. Please let your readers
know about it in your maga.zi....

Diploma De La Linea Eewtorial
10E HCl. This F8 DIPLOMA is Ivail­
able to stns making requ ired contacts
with stns in HC-ECUADO R, t he land
of , a n d named after the
EQUATORIAL LI NE. AF, AS, EU,
a CE , . , I OSO, Any Novice . ,. 1
QSO . N.Am., C.Am .. . 2 QSOs. S.Am
... 3 OSOS. Any band. mode. Ok for
swu. OSOS lrom 15 Nov 1945
count. To apply send: List of OSOS, I
dollar U.S. or equivalent, or 8 lRCs
to:

o EHC Mvr. R. Dorsc:h HC5EE
PO Box 253

Cuenca, Ecuador

OEHC

11



E.H. Barnett WB(}IIX
Rou~ 1
Ashland, Missouri 650'0

""c»rks
NOTE: Times and Days,re given in GM T.

NETTYPE A~ N#!t Type N,~ Time 0." F""

I - Information NATION AL
R - Rag Chew
S - Service Canada T Trans-Canada Net 1800 ", 141 30
T - Trl/ffie US I Mutual UFO Net 1800 "'" 14284

REGIONAL

Mid US T Neb 160 Meter Wx Net .'30 Daily 1995
New Eng T New England 8arnyard Net '200 M·5 3960
East US I Mutual UFO Net 1200 ", 7220
Mid US I Mutual UFO Net 1300 ", 3975
MidUS I Mutual UFO Net 1400 ", 7228
Gulf Eoest I West Gulf Hurricane Net '605 To 7268

STATEWIDE

GA T Georg ia sse Net ooסס Daily 3975
CT S Connect icut Net 0200 Daily J640
IL T CentrailL Net 1315 So" 1815
SC. NC S Carolinas Net 2200 Daily 3573
GA T Georgia Training Net 2200 Daily 37 18
CT 5 Connecticut Net 2300 Daily J640

My thanks to WA5RON (or con·
tributing this month. Does anyone Nets Worth CheCking Into;
know about , NASA Net;> Keep Mutual UFO Net. This net is for reporting and discussing unexplained phenomena. II you are a UFO buff
'hose CiJrd$ and letters com ing. check it out.

From pag6 4

lening off some steam. You could do
worse things with your t ime.

MORE HELP NEEDED
Though we have a staff of 28

working on 73 Magilzi"" , we need one
or two more and we need them badly.
Our publishing of new books has been
fTIUCh slower than we 've liked becaue
we just don't have enough If!'chnical
people 10 work on them. And our
testing and work with microcom­
puters has been very slow since none
of us know anywhere near as much as
we should about them. We know they
are going 10 be very big before long.
but we need help to keep up with
them.

If you have a good background in
hamming ... have worked with slow
5Ciln, RTTY, DXed a bit. built a lot.
maybe written some artic les ... you
might be missing a good bet for a
place to work. If you have been

12

playing with microcomputers, have
bu ilt some of lhe interlaces, done
pro gramm ing ,n tWO ~ three
lafllrolages, afe able to eKplain to t he
average ham Ihe difference between
an assembler and a compiler, and have
some articles to your credit, you
could do worse than write to 73.

73 is by far the most informal of all
the hamrags to work for. We don't get
as much work done at limes, but we
have a lot of fun ... and there just
isn' t a better place to live in the whole
country if you like relatively mild
winters and SUmfTM!l"li. like to ski,
camp, hike or things like that. New
Hampshire is still a rare sta te for
hamming and the mounta ins are
fantastic for repeaters and UHF work.
Peterborough is not lar OUI of Boston,
yet it is a country village nest led
among the mount ains, with three ski
areas wit hin a fifteen minute drive.

If you enjOY hamming. we're set up
with a superb OX stat ion on 20m, a
fair Oscar 7 mode B seluP. and all
kinds 01 ham gear com ing and going
... RTTY, SSTV, FM, uP, you name

it. The pay is ge.ed to single people.
not lamilie$.

Write.
HEATH BITES BI TTE R BULLET
As I understand the situation,

Heath has recalled all o f the HW·2026
synthesi~ed transceivers. This is a
move without precedent in the ama­
teur field. to my memory.

The move cou ld easily cost Heath
well oyer half a million dollars. which
is a very big number in the ham field.
The rig !Old for S289.9S in kit for m
(see page 100 of the January 73 Heath
catalog) and Heath is offering 10

refund the original payment plus S25
il the kit has been partially assembled
and $50 if it has been completed.

The problem was one that came as
a surprise. It seems thai there are
some spun com ing out of the synthe­
siler wh ich could in some are<lSof the
cou nt ry cause problems to Other
services . . . and this is on receive as
well as Iransmit. Since the receiver
was tested and okayed under Part 15
for s\.ICh rad iation the problem must
be a very low level of spurious redte-

lion. Extensive tests in the Michigan
area by Heitth amate...s turned up no
problems. but diffiaJl ties began to
arise when the un its~ put on the
air in rf-amgested areas such as New
York City.

The first reaction, naturally, was to
see what modilication could be
devised to cure the spurs. It turned
out to be such a d ifficult mod due to
t he microparts involved that lhe half
million dollar decision was made.

Bravo Hea th!
In view of this situation, wh ich has

c ropped up several t imes ... I be lieve
it was an amateur FM rig that brought
on the FCC demand for all receivers
to be put through Part 15 spurious
emiSS ion tests .. , and with the
problems encountered by at leasl two
other synthef; iled rigs, it milt't be
prudent for manufacturers to get pro­
tctvpes checked out in I couple of
major urban areas before releasing
production runs in quanti ty. If manu­
facturers have any problem finding
volunteers from among the field of
waving hands 1"11 be much surprised.



80 much for only $6291

Kenwood's T8-520 is a solidly built.
superbly designed 88B transceiver
that has literally taken the amateur
world by storm. The value of its fea­
tures and specifications are obvious.
Less obvious. but just as important, is
the kind of quality that Kenwood.
builds in. Hundreds of testimonials, in
writing and on the air, attest to its
performance and dependability. You
probably have heard some of the
same glowing praise.
The T5-520 operates 55B and CW on
80 through 10 meters and featu res
built-in AC and 12VDC power supply.
VOX. RIT, noise blanker, 2-position
ALC. and double split frequency con-

trolled operation a re only some of its
fine features .
Kenwood offers accessories guaran~

te ed to a dd to the pleasure of owning
the T5-520. The TV-502 transverter
puts you on 2 ~meters the e asy way.
(It's complete ly c om p atible with the
T5-520.) 5 imply plug it in and you're
on the air. Two more units designed
to match the T8-520 are the VFO-520
external VFO and th e model 5P-520
external spea ker. All with Kenwood
quality built in.
.....il.bl••1"'eel K"".ood d••I... throughout the u.s.

K(I(u"lJ(l(/•• • pt1i"($d/ff i N tlllfll/af flldit'

& TRIO-KENWOOD
~ COMMUNICATIONS INC.

116 East Arcncre / Gardena, Calif ornia 90248

CP TS -S20
(g}pecifications

MODE S: USB. lSB. ON
POWER: 2!>O walts PE:P "'PUt on SSB. 160 walt.

OC onput on ON
ANl[NNA IMPE:DANC( : 5Q.1S Ohms,"-....,
CARRIER SUPPRESSION Bel",," ~n - " S " B
UNWANl[D SIDEBAND SUPPRESSION:~

tn.n -.((IdB
HARMOMC RADIATION: Belt... t!>an - .-0 "8
AF RESPONSE: 400 10 2600 Hl (_6 "B)
AUDIO INPUT SENStTlY1T~ 0,25~Y 10. 10"B

(S +N)l N
SELECTIVITY sse 2, 4 kHl (-6 dB).44 kHl

(-60 dB), CW 0 ,5 kHl (_6 dB) , 15 kHl
(-60 dB ) (with ace.""ry l,lte. )

FREQUENCY STABILITY: 100 Hl per 30
mlnules a ft... wa . mup

IMAGE RATIO: Bett... lhan!>O dB
IF REJECTION: Bette> th8n 50 dB
TVBE & SEMICON DUCTOR COMPlEMENT:

3 "'bet. (2 . 61468. I2BY1Aj. I IC, 18
FET. .... tranSlS~. 84"_

DIMENSIONS: I3I-W . S!r'H 013,1"0
MIGHT: 352 Ills.
SUGGESl[O PRICE: $629 ,00

VFO-S20
P......,des hIgh slablilty wllh pre.;i$IOI. ' ' '' '''1.
Fune" "n s "" lch prov"," any CIl:IMOinlItoon ""Ih
lhe TS52O. Both a .e IlQUIPPied with Yfa IndI·
cal..... .........,"8 al 11~ wt.dI "FQ I. ...
u5ed (;onnect" *'th a ...Ie aobIlo and __
1\5~ 'rom the TS·!l20,~ prq
$115 00.

SP-S20
Alttloug" the TS·52O!>as a buill·;n spqk... lhe
addlt"", 01 the SP,52O provol... improwd loNl
Qual,ly, A pel1ed match;n boll> de.ign and
perfo.mance. Sugg. sted pnce: $22. 95.

TV-S02
TRANSMln lNGIRECEIVING FREQUENCY:

144145,] MH z, 145,0 -146,0 MH z (opIIOR).
INPUTIOUTPUT IF FREQUENCY: 28,029,]

"",
TYPE OF EM ISSION: SSB (A3J). ON (AI)
RATED OUTPUT, 8W (,t.C toon )
ANTENNA INPUTIOUTPUT IMPEOIlNCE: SOD
UNWANTED RADIATION In. _ -60"B
RECEIVING SENSITIVITY Mote ItIan ""Val

$IN 10 "8
IMAGE RATIO: hbe _ 6O "B
IF REJECTION: More than 60"8
FREQUENCY STABILI TY leu than :!: 25 hHl

"u,,"8 I ·GO mIn all.r p<:WI<e. SWItch If ON
and "" Ih,n I!>O Hl (pe. 30 mIn) ItIe••aft... .

POWER CONSUMPTION 1<C 220/12011. Tnns
mluion 5C'N rnao., Receplion 12W rna.

De 13,8Y. T.ans
....55"'" 2A mao " ReCf:opIoon 0 .4A rna_

POWER REQUIREMENT 1<C 220112OY, OC 12·
16V(.I...-.4ard voItap 13 8V)

SEMI·CONDUCTOR: FEt 5, Transistor 15,
"'- 10 ,

DI MENSIONS: 6 ..• W. 6- H 0 13>,1, - 0
wrIGH T II 5 Ibs
SUGGESTED PRICE: $249 00

CW·S20
500 Hl CW Cryslal FIll." 54 5.00



• 7h4f.
"FACTORY DIRECT ONLY"

rlWILSON GOES MOBILE"
FEATURES

introducing the new WE-224

SPECIAL
INCLUDES:

WE -224; 52/52, SIMPLEX PLUS
TWO TX/RX CRYSTALS, YOUR CHOICE
(Common Repeater Freq uency Only),
MOUNTING BRACKET; MOBILE MIKE

1.24 Channel O perat io n
2 . One prio ri ty Channel
3. Selectable 1 o r 10 Watts Out
4 . 10.7 Mo no lith ic Filter Inst a lled
5 .455 KHl Ceramic F ilter
6 . Num er ical Read-out o n each C ha nnel
7 . Built-in Ad just able " Tone- Burst" G enera to r
8 . Fr o nt Panel Tone Enco der Control
9 . Accepts Wilson 140 2 & 1405 SM xtats

10 . Individual Trimmer Ca pacitors for both l X/R X
1, . Mostel Fro nt End
12 . He lica l Resomno.
13 . HIgh VSWR Pr OHIC1 io n Circu it
14 . Rever se Po larit y Protectio n Circuit
15 . NBFM - 15 KHz Cha nnel Separation
16. External Speake. Jade.
1 7. Built ·;n Speake.
la. Dy na mi c Microphone Included
19 . Mo bile Mo unti ng Bracket Incl uded
20 . Freq uency Range 1 44·148
2 1. 6 l?"W x 2 y," H x 9 %" 0
22. Weight ; 5 Y.. lbs.
23. Power Req u irem ents ;

Source ; 13.5 V De ± 10%
Receive; .45A
Trans m it; 2 .6A 11OW)• .7 A 11Wl

WILSON announces the addition of
the 220 and the 450

HAND HELD
ACCESSORY

SPECIALS

BC· l N I-CAO
BATT ER Y CHARG ER
WIT H RE GU LA R AND

TRI CKL E CHA RGE
FEATUR E

ec' _eATTIER'" C"ARGER u& .n
e~ · N"CAD eATTIERY
....CM; . . .. ,...... 1'.0-0
LCI · 1. 0 2 LtATHEA
CASt. ..........•.•• _ ' • .00
LC2 · L EA T .. EA CASE
FDA 1005.1202, HoI '.,00
5M2· SPE"KEA ""KE
FO A 1 . 0 2 "NO 1005, , . .. .. a .n
T E l · SUEl·AUO ' OLE TO NE
E NCOD E R IN S T A L L E D . n .n
TT p · TOUCH TON[ PA D
'NSTAL LEO .......••.... u'.n
llF' · IO.1 MONOL'T H'C
'F Il TAL FILTtR 'NST.• _ •. "o.00
CRYST"LS Tll DR All
l Co",,,,o" .. .... 0 " , .1· •• 0 so

INC LUD ES

1. 450 2 SM 3. Ni -Cad Batte ries
2 . Antenna 4 . Leather Case

5 . 446.00 Simplell InSla lled

. , C n ...' 0 ...'." .
• '"..' ~ •• T ' im o ..... TX f R X C,,, .....
• .. .. c••" P'~, ,..
• UK'.. C m'c F ;n.,
• ' 0 . 7 ...~ 0 5$ K C ' I"
• ,3 M,o,o,on SO""", ,, , ' d' 1 0 Db Q. """1
• WOli n! , • '0. '0 or, ,... e.It.,.
· e.tt. ,. '''0, .>1,,,
' 5" ., 11/1 ., ~I•• Z "I
• S ..."Chd" , .. 1 I W.UI O.'o~1

• U V Oc
• C~".M 0,.. " , AX '. "'1. Tx SOO MA
• M,et o' '''' oh ""k. e~"o..
• U .. "'•• k " . C ..

FREQUENCY RANGE 420 ·450 MHI

4502SM

USES SAME ACCE SSORIE S AS 1405

INT RO DUCTI ON SPECIAL

2202SM

. , Ch.ft"" 0 0..
• 'ft~ .....~.. TI , o ...II T X/RX C, ...."
• .." c••"." ~ , ' ft
• l2 K H. C 'c F'" ' '
· ' O. l ...ooSSKCI F
' . ~ ... .0'0.011 SO".ili . ... ' 0 ' 1 0 Do Q~ •• li .. ,
•W.,,"I, I ' 0 , I' 0•. "" 0,,,,,,
• 0, ,,, , , ' '' ~, o. ,o ,

. 5 " . , 1 1 /1 • • 3/•• 1 1 /1
• S..."cMo,. , .. 2 . ' w••u O~ '''~I

• U VOC
• C~ , 0"'"' R X 10 ... .. T X ,dO ... A
• ... ,eto " M,U O~"O"

• U .. o o......." . C...

USES SAME ACCESSORIE S AS 1405

INTR ODUCTION SP EC IA L

INCLUD ES

1 . 2202 SM 3. Ni·Cad Batteries
2 . Anlenna 4 . Lealher Case

5 .223.50 S im ple x Insta lled

FREQUE NCY RANGE 220 ·225 MHl



$279.95

1405SM HAND HELD
5 WATT

TRANSCEIVER
144-148 MHz

• 6 C h,nnel Opeutlo n
• In d ivldu' l T rimmer'

o n all T X/R X Crystals
• A ll C .ystlh Plu g In
• 12 KHz Cen mlc

Filte.
· ' 0 . 7 .1" d 4 5 5

KC IF
• . 3 Ml cro.oll
~n~tl.IIY for 20 d B
Quieting

• Wei,h l : 1 l b . 14 oz.
leu Ba n e ry

• BUlery l na lul o .
• Size : • 7 / •• 1 3/4

• 2 7/8
• S witc hll b le 1 & 5

Watt l Minimum
O utp ut . 12 v ee

• C urrent O rl ln , A X
14 M A T X . 00 M A
(Iw l ' 0 0 M A (SW)

• M i cr o .....itch M i k e
Bulto"

• U"bre;lk;lbl. L.,,;I" .
C'M

4 . 52 /52 Xtat
5. Yo ur Choice of 2 T X /RX Crystals

(Common Repeate r Frequency Only)

FEATURES
1402 SM 1405 SM

• 'Cha nne' O penllon
• Indi vidual Trim mers

ee eu TX / AX Cry'llll
• All Cry,tals P lu g In .
• 12 KH;r Ceramic

Flit.,
• 10.7 IF and

4U KC IF
• .3 M icroyolt
• SensU.,,;!)' f o r 20 dB

QUie t ln,
• Wel... h! : 1 l b . 1 4 oz.

Ie " Ballery
• 5-Meter /Batlery

Indica t or
• Size ; • 7/ 8 x 1 7/,

• 2 7/ 1
o 2 .5 WHh M ini mu m

Output . 1 Z VDe
• Current DUlin RX

14 MA TX 500 MA
o Mh:,olwitch M ike

Bulton

1 . Antenna
2. Case
3 . Ni-Cad

Batte ries

SPECIAL ON EACH RADIO INCLUDES:

OPT/ONAL
TOUCH·

TONE
PAD

SHOWN

$199.95

1402SM HAND HElD
2.5 WATT

TRANSCEIVER
144-148 MHz

TO: WI LSON ELECTRONICS CORP.. 4288 S. POLARI S AVE .• LAS VEG AS. NEVADA 89103
(702) 739·1931

MARCH FACTORY DIRECT SALE ORDER BLANK

____ LC2 @51 4.00.

__RX X TA LS @$4.50ea.

_ ___ BCl @536.95.

____ 5M2 @529.95.

TTP @SS9.95.

_ _ ___ 2202 SM @ S279.95. 4502 SM @ $299.95. WE·224 @ 5209.95.

_ _ _________ 1402 SM @5199.95. 1405 SM @ $279.95.

_ _ _ _ BP @SI5.00. LCI @SI 4.00.

__ TEl @539.95. (SPECIFY FREQUEN CY )

__ XF1 @$10.00. TX XTALS @$4.50 ea.

EQUIP TRANSCEIVER AS FOL LOWS: XTALS A. _ B. _

z,P _

C. D. E. F. _

ENCLOSED IS 0 CHECK 0 MONEY OR DER 0 MC 0 BAC

CARD # EX PIRATI ON DATE _

NAME _

ADDRESS _

CITY STATE _

SIGNATURE _

Add 55.00 per Radio for Shipping , Handling; and Crystal Netting.
SA LE VALID MARCH 1 T HRU 31, 1976 13 NEVADA RESIDENTS ADO SALES TAX



by
J. K. Bach
Ivy Hill Road
Walden NY 12586

venture

Fig. f.
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F or a time, all the solid state surptusers
were featuring returned or defect ive

calcula tors tha t you could repair, with the
instructions furnished. Some of the offers
were absurd; the best I found was fro m
Meshna, who offered an at desk calculator
for ten dollars, and a de version for eleven.
They were eight digit, and basic, wi thout
any radicals, reciprocals, factorials or such­
like. Also, they used a liquid c rystal display,
which intrigued me. An instructi on manual
and a magazine repr int went with the deal. I
ordered the ac model, with the de as a
substitute if it was ou t of stock. I gOI the de
version.

Anyone who goes for a deal like this just
to save money is a hopeless romantic - or,
at least, hopeless. Either you realize all the

other benefits, or you are left holding the
beg. I suppose that if you really failed to get
the calculator working, Meshna would take
it bac k - he 's reliable - but eleven dollar
junk is expensive, and an eleven dollar basic
desk calc ulator, pl us experience, is a bargain.

In due t ime I got my calculator,
obviou sly brand new, all done up in a plastic
bag. I opened it up and studied both the
reprint - which was a discussion on
repairing calculato rs, quite general - and the
manu al, which was an extract of the original,
but wit h some om issions.

After stu dying th is, I did what 90% of
surplus buyers do - I got second thoughts
and put it away for about three weeks. What
was f doing with a busted calculator? If t he
manufacturer gave up, who was I to second-

-2~V

guess him? The fact that I have been
troubleshooting all my life, some of it even
digital stuff, made no difference. I felt like a
fool.

But this was clearly unproductive, and I
got curious. I had to get a couple of Phillips
screwdrivers, too, but I go t her open. I saw
t wo halves of a box, wi th a keyboard and
circuit board in the top half, and the plastic
light guide, bulb, and battery box in the
other. Not much help. I put it together
again, installed four 0 cells, slid the battery
cover on, set the box right side up, and hit
the "on" latc h. The shade popped up,
allo wing the leaf swi tch to close, turning on
the bulb, and I got light , but that was all. No
numbers. Obviously the inverter, which I
had read about, wasn 't working. I knew voe
had to work the liquid crystal display on
high voltage (comparatively) ac.

The moment of truth. Well, no use
stretching it into an hour. I took the case
apart agai n, but this ti me removed the
circuit board and inverted it. My, my! Three
big ICs; most of them look like dead
cockroaches, but the se, exceptiona lly flat,
looked like millipedes. Two rows of legs on
each side, an inner and an outer. And the
d isplay stick ing up out of ih connector. If
you look closely, you can see the 8s all in a
row, in transparent metal.

The rest is the usual peppering of electro­
Iytics and plastic caps and n-¥stors and
transistors like canary-bird excrescences with
a flat side, all the same size. And, oh yes! ­
a plastic spool of wire, must be l l .

••



Fig. 2.
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Schmitt trigger it says here. Looks like 07
conducts when its base is ab ove 4.0 volts,
and cuts off Q6 . Below 4 volts Q6 co nduc ts,
loading RI 9 and giving a permanent all 8s
display. There may be a question about
having two fea tures on a single indication.
But I'd miss the init ialization (love that
term!) and t he low voltage cutoff is kind of
fun, too. Now I have reason to believe that
the calculator and display end will work on
as little as two volts (!) with Fig. 1 disabled.
Of course, the bulb won't ligh t ei ther, but
the display can be read by light reflected off
a white tableclot h. I know both will work
with 4 V and t hat's a dead batter y. The bulb
is a 6 V 150 mA deal, an d could be replaced
with a 2 V 60 mil one and a 75 Ohm
resistor. Less bright, and should serve OK.
Could even pu t a f ilament rheostat in it - or
switch out a couple of 20 Ohm sections.
T he se a re, h owe ve r, sub-desperation
measures, an d by no means essential. You
will get pretty good life as it is.

The long red plus lead fro m the swi tch
broke off, and I pu t it back with the rest of
the red o nes. Even so it was wrong, and left
the board permanently co nnected. When I
corrected th is. I read the drain to the board
and was shoc ked to see 125 mAo The manual
clai med much less than this. Wou ld I now
have to get out a CRO and measure pulse
widths and freq uencies and all th at jazz ? Not
tha t I couldn't possibly do it ; but it would
be a pain in the neck for everybody con­
cerned. When I put in ne w batteries, I
measur ed it again: 50 m ils ! No, Ohm's Law
sti ll hold s. The load is co nstant , relat ively;
the voltage is regulated and constant, so the
po wer is constant. If input power is also
constant , you need a lot more current when
you have a lot less voltage; it is as sim ple as
that .

Just in case, le t's take a look at Fig. 2. It
isn't easy to see any oscluatorv circuit here.
and I don't guarantee my o wn ideas. The
manual is delighlfully vague also, bu t here
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and di vide tha t by 141 , so rt ing ou t the
decimals mentally. But thi s box - st ick in a
1, d ivi de 1.4 14 = 0.7072135 no strain. The
liquid crystal d isplay is odd - fo r one thing,
it's bland, white. like cigarette smoke in a
boule. It 's slow - you can see it go on and
off, unlike the LED type. The driving circuit
must look li ke wallpaper ; vou can 't multi­
plex thi s ty pe. The display has more leads
goi ng to it than you ever saw, like ca ttails in
a swamp. Were I building one, I should never
specify a liquid crys tal - ei ther LED or
flcurescent tube. But no w I have this one, I
li ke it , and its slowness doesn't bother me . It
is by no means a li mita tion. For variety I
may later dye the bulb with modeler 's
colored lacquer. You can get it in tiny 254­
bottles.

Now a " wild" trou ble ca me in. The
calculator still wo rked, but it did n't show
"all 8s" when first turned on (see Fig. 1). I
lifted off R17 to disable the low voltage
cutoff (A) an d chec ked out C8 with my
YOM. I go t a kick . Nex t I replaced R I9 with
anothe r one me&without results.

I looked up the circui t in the manual and
like Rum pelst il tskin, in the fairy story,
you'd never guess his name. He is called a
power -on-init ialization circuit! Hot diggity
zip!

Anyway, when negative 25 volts is firs t
applied through RI 9, C8 is discharged and
practically a dead short, so all the drop ta kes
place across R1 9 and no voltage appears at
ter minal 11 on the CPU chi p, wh ich disables
it and sho ws all 8s o n the display. Whe n the
voltage rises with C8 charge, the Ss van ish
and 0 ap pears, and you are read y to go . But
I didn't get my all-Ss-blink until I got up to
3.3 megs. But it seems that I had some
pretty low voltage cells by that t ime, and
later with goo d cells, 3.3 mcgs gave me a
fifteen second wait. I went back to 1 meg
and get five seconds, very nearly, whi ch suits
me fine. It has continued so without trouble.

Reconnected at X, 07 and 06 are a

And t here it is. The spool is loose,
vibrates a little . I pulled it away from the
board, only the outer lead co nnec ted. The
inne r one was broken o ff. It had to be the
inner one - Murphy's Law. All that
agonizing and timidity and rationalization
and I found the trouble without instru­
ments, just by visual inspection , in 90
seconds! A good carpenter might have ta ken
a minute an d a half to find it.

It would not surprise me if each and
every unit shipped had exactly the same
trouble. In the first place, there is obviously
some agreement wit h the manufacturer to
keep the name confide ntial. It may be part
of the deal to insert a defect , to justify the
price. The price has to be justified to the
buyer also. But the Post Office inspectors
come around and maybe Ralph Nader, so
instead o f something the custo mer has to
f ind with a t riggered oscilloscope, a per fectly
good unit with a deliberately broken
inductor lead might be the best answer to
the whole business. Now all this is my own
idea - don 't go aski ng the dealer about it. I
could be wrong. But I'm pretty sure you
won 't ge t anything throu gh the US mails
t hat you can't fix pretty easily.

The inner conductor of L1? That 's simple
enough. I took a modeler's knife (they' re
sharp) and carved away par t of the inner
bottom edge of the plastic spool, and pulled
out an eighth turn or so, and cleaned it. To
fit, I needed a longer outer lead, so I
unwound and retaped enough. Far less than
half a turn all lai d, and no splices. I cleaned
o ut the solder holes wi t h a rou nd toothp ick
and mounted the coi l by them. Fixed.

Now when I turned it on , I got half a
second of all ss, then O. The flvback
converter was certainly working. The key­
board is like an organ with its long throw
and light keys that seem to do no thing, but
t hey do provide tac tile feedback an d I like
them a lot better than those mushy things.
The input is algebraic and serial, but non­
repetitive. By accident I found that zero will
clea r under some condi tions, though the C
key sho uld be used for t his, of course.

Every calculator, even my little Nevus
600 which has been roundly - and I think
unjustly - criticized, has some particular
ta lent , some thing it is particularly good at. It
didn't take long to find the virtue in this
one: It li kes deci mals. I woul d never again
buy a six-digit calculator, but that is the
only limitation I recognize in the Nevus.
This one has eight digits, which is one
hundred times bigger, and I must say I
haven' t run ou t of numbers on it ye t.

You ca n do nearly any thing o n a basic
calculator that you can do on the newer
fancier ones. which have keys for %, X2

,

-rx, X!, lIX and such. It just takes longer
- you have to work the gimmick as a
separate problem and insert th e answer as a
factor. To ta ke a reciprocal of 1.414 o n the
NOVlK, I can't just divide it into I. It gives
me a zero and sneers at me - I haven't left it
enough room. So I have to enter 100 000
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Fig. 3. KB4 to term 4: 10 inch stranded ::20 P VC elbow 3 inches from boord, banded at
board. STJ-5: 10 inches, 5 inches to elbow, bonded to switch near KB-l for support.
Colors shown original.

KB I and ST4 crosspoints give an equals
func tion, but we already have that on
ano ther key. KB1 and ST2 are something
else again . This crosspo int multiplies by ten,
then adds one. If you had 87 in the register
and operated this cross point, yo u would get
871.

Useless as .I ti re pump ? For normal
calculat ions, yes. But if you equip your
calculator fo r % with an extra keyswitch,
leave the leads a bit long so that they will
reac h this last crosspo int. Then, at need , you
can move the leads as necessary. Might tum
out to be the best and most useful function
the thing has got.

Every famil y has its wise guy, often a
brother-in-law. Tell him about th e calcula tor
you fixed. He will sneer, .IS usual. Show him
all the features, le t him try it , but make no
reference to the little red button. He will
discover that it multiplies by ten and then
adds one to what is in th e register. He will
sneer aga in.

Ask him if he knows how mathematical
wizards perform mental feats such as th e
ext rac t ion of any roots o f large numbers.
What do the y use factorials for? If you ask a
mathe matician what a X 10 + 1 function or
constant would be for, they would just look
at you . (This is t ruth , in my experience. Ask
them almost anything and they'll just look
at you. I asked the head programmer for Ma
Bell what was meant by "an order of
magnitude" and I gOI the wordless look.
They're bright people - it 's just when you
surprise them with .In intelligen t mathe­
ma tical quest io n their brains dc-clutch.]

Further, you can cla im harassment from
the CIA who are after a cypher key - like
the Playfair, but completely ra ndom and
longer than the message, in the modern
fashion. This is hidden in the memory of the
machine, which was then marketed by
mistake, and the X 10 + 1 key will retrieve
this whe n properly used. If you can fix a
comp uter (calcu la tor), you can generate an
even gaudier lie than this. Go to it - now is
your chance to get even wit h the - !

To get back to the wir ing, two fee t of the
battery lead is nice. The original lead was
dlwdYS catc hing on the leaf-swi tc h, and
draping over the light guide so that it would
appear behi nd the numbers in a most
distracting mann er . Now, no tr ouble at all. It
goes on # 1 and 3 of the card (bet ween the
slots); watch the potarttv . No ty ing was
used.

The KB leads were the shortest, banded
(t ied) together ncar the board terminals for
mutua l suppor t. They were not tied to the
board. The ST leads were forme d in to th eir
own separate bunch, joini ng the KBs only at
Ihe edge of the bo ard . Or igindlly it was
planned to po ke the leads between circuit
board and kevswitch, but there simply is not
eno ugh clearance. But the board is set back .I
little, ma king a front porch of the ST
terminal stri p. Putting elbows in the bunches

I',E INCHES

,

WO, IN(II[S
T HREE,

,"'

,

keyboard is .I scanning type - th e ST
numbers along the fro nt apron mean s trobe,
whi le the KB up the right edge (kevbcard
inverted, of course) a re kevboerd buses. The
nu mber of individ ual funct ions availa ble on
th ese keyboards depends on the number of
crosspoims. On a four by five layou t like
this one , there should be twenty, of course.
This has, in fact , only seventeen.

An eighteen th is provided for and
indicated on the drawing, but there is no
crosspoint key ed for it. This is the missing
key be tween ST4 and KB4, and is a %
func t ion. I have litt le use for such a
funct ion, bu t it gripes me to have no access
to the capability, so I adde d .I little red
push-button next to the "on" shade-latch
where th ere is room for a dozen, maybe less.
I have an OAK calculator switch bu tton , but
it is .I sub-surface mount. I wanted to pu t it
in a blank space between switch and panel,
bu t the present keyswiteh assem bly is so big
there isn 't any room. Top mounted , the
OAK would look like a lily on a stem and
the he ll with it. The little red button isn't
half bad.

Works , too. Sta rting with 88888888. one
tap gives 888888.88 th en 8888.8888 the n
88.888888 then 0.8888888 th en 0.0088888
then 0.0000888 then 0.0000008 and one
more press gives O. You have to use a fir m
deliberate pressure, any jitter will give you a
double funct ion. The long th row o f the
regular keys min imizes this. In use , you set
up the problem and punch the % instead of
the '" and yo u' re done.

I've known for some l ime that some chips
have capabili ties that are not used in the
calculators, to provide for nex t year's
features wi th a standard chip. This spreads
development cosh over several years and
saves money all around, a desirable con­
clusion. So I went prospecting on this one.
what etse was hidden?
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goes: Init ially, plus six volts charges C3. The
displacement curre nt increases current in Q2
which lowers vol tage through R4 to base of
Q3. This reduces current and sends a ncga­
tive-gcing pulse through (4 to emi tter of
Q2. This is the correc t phase to aid the signal
on the bJ !>C of Q2, dr iving it to satura tio n.
Once there nothing changes. so it dro ps
down to cutoff and repeats, but without any
help from t he - prtrnlzatlon ? - ci rcui t, C3
R2 R3. Note th at there is no 01 . 01 is the
regulator in the ac version. 0 5 is th e d river,
the only fema le in th e bunch . 06 is the
series regulator, looks exactly like the
others. When it conducts, it loads up II
with flux, and when it cuts off - whoops! ~
high voltage, and pretty effic iently, too.
CR5 rectifies, C6 f ilters.

VR 2 brea ks do wn at some spec ified
voltage and lets in a pulse of negative whic h
poisons the positive bias on the base of 0 6
more or less. While de at the base, the rest of
the 06 0 3 0 5 circuit has no frequ ency
limitat ion. If I missed anything here, wri te
me ; tha t way we all benefit.

Now let us look at Fig. 3. When you firs t
open up the calculator, the litt le gree n and
red and yellow wires loo k very pretty. You
get the fi rst three openings free, then they
begin to break off, spoing! - singly, in
th irds, triads, and diminished sevenths. You
can learn to hate them cordially in short
order. The wires are simply not made for
servici ng. While not ac tu ally "banjo" they
are pretty sho r t. I have indicated the colors
on the drawing so you will know where to
replace t hem until you can get more wire,
but I earresuv recommend something like
the =20 stranded PVC and the 24 gauge
spea ker wire (twinlead) which I used .

You can make a game of it wh ile you are
waiting to get the wire - t ry to de termine,
from the dia gram, and from missing
functions, which wires arc broken. The

,
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of wires and folding them and dressing them
to dear is simple and quick, and that cabling
is good for as many times as I want to open
the box.

Now that you know what we're tal king
abou t, the photograph will explain more of
the details. The top and bottom and the
removed board were all jammed together to
get as much detail as possible in the photo­
graph, but when act ually working on the
thing, you would have the cab ling stretched
out, top and bottom halves well spaced with
the board on edge, Of even nat, between
them. h sure bears the original wiring.

The light guide is in teresting to the
optical students. You get such a perfect fi eld
t hat you don't even notice it, but try to get
pro ject ion like that wi th lenses you can
afford! The plastic is Lucite, cast, with
locating bosses, and a two-side-sticky tape
mounting that has given me no trouble so
far. The shape is near-parabolic, with the
ligh t bulb near one focus. You get total
refractio n along the curved edges, and
straight out the straight far side. Cheap,
effec tive, and plenty hard to duplicate by
any other means. The bulb socket i ~ held on
a boss by a spring wire clamp that has one
leg up, one down. You can grab the up leg in
"flats" (pliers, long-nose] and adjust it
readily.

R1 9 is that big Y. Watt 1 meg icbbie on

20

the board. The original 1/8 or whatever went
haywire and changed its resistance, as they
some times do. You never know if they will
go up or down, and this one wen t down. All
you can get is one quar ters, so I bent the
leads und er the body to the correct spacing.
II fit nicely.

Now is the time to say some thing nice
about the circuit board. It is opaque, like
wallboard , and thi ck. The thin g is o ne-sided,
and the conductors swirl all around to
avoid crossovers. It is lacq uered green, and
the swirling patterns look like big th umb­
prints in green paint. The whole thi ng loo ks
a bit o n the crude side, especially after
working on fi breglass high frequ ency types.

But whoever specified this board knew
what he was abou t. There's copper there,
and it is cemented on to stay, and the
lacquer helps prevent solder bridges. To
work on a board li ke that is to appreciate it.
Remember that I cleaned and replaced all
the damned li ttle pret ty-colored wi res many
t imes, I had the R17 up and down like a
pump handle, and I replaced an eighth Watt
resistor wi th a quarter Watt one - no
trouble at all. Noth ing blistered, nothing
came louse. True, I have worked on printed
circuits befo re, I was usi ng a small iron , I
was using "microwave soldering technique"
and I never let myself forge t that it Wll'S a
circui t board I was working on . Nevertheless,

I didn't baby it, and if you can be trusted
wi th any board , or indeed, with any modern
kit, you' ll have fun with this one. It's good
stuff.

The case - neat but not gaudy . Green-top
keys, egg-shell white case. I don 't thin k it is
any hi-impact plastic. I think it is the good
old Styrene plastic, easy to break, easy to
burn, easy to melt, and easy to carve. Drills
easy, too. The chaff, or chad, or sawdust, or
whatever becomes highl y charged and wants
to get on the screen where you don 't want
it. Try the sticky side of Scotch tape (C) to
swab it up. Get it all if you can.

The thing is held together with self­
tapping screws. Don 't lose any, because
these arc long and skinny and you may not
find the sizes. They seem to be double­
threaded - if they don 't screw in well, back
out a half turn and try again. If still not,
swap with the other of the same pair. Makes
a surprising difference.

There is no number or logo on the
calcul ator. The book says ACCUMAT IC
E630 and gi ves a pans list , but who can you
buy parts fro m?

Fo llowing some tenuous indicat ions, I
called Rapid Data Syste ms , Toronto Office,
129 Carlingview Drive , Rexda! e, Ontario.
Their number is 4 16-678-1000 and they
referred me to an agency in the States:
Calculator Service, 2924 5 Stephenson High-
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way, Madison Heights, Michigan. Their
number is 313·399-4300. They were una ble
to identify the model, thinking it must be a
prototype (come on, a production run of
prototypes?). I asked about the Liquid
Crystal Display RA·90Q09 and he gave a
corresponding number # 1930801 ·1 which
was priced in single units at $15. So much
for the econom ics.

Meshna advertised his two types of calcu­
lators in several flyers, a couple of issues of
magazines and at least one catalog. He no
longer advertises them, and for a good
reason - his stock is running low. A lot of
guys will buy them and put them away for a
time, as I did, and some wi ll cootinue to
order from old catalogs or ads, so sales wi ll
slow down but not cease.

On November 14th, Meshna to ld me he
had 200 units in stock. I don't know how
many he has at this writing. If you want one,
order as soon a§ you read this. There are
other data I'd like to include in this ewav.
but there simply isn't t ime to get it up ­
you have all you really need, anyway, so
here goes for the Post Office. Happy initiali­
zat ion! -

Thoughl vou milt't be interested in
hearing about my recent Oscar 6
contiICIJ with ZK.IOX. Th is took a
couple 01 months to set up and
.a:ompli$h. To date we h....e made 3
contacts via Oscar 6: they were direct
with no Tropo assist. If you study the
distance involved you will lind our
range ove rlay to be appro x. 300 mi.
max. Our communications "window"
i, 30-45 seconds max. Rarotonga is
IOCiltt'd on the 20th parallel south of
the equator; th's all makes lor a \/Cry
interesting 2 way contact.

'Nyn ZK.l OX uses 80 W OUI and an
I I element Va'}L Equ,pmenl here is
Echo II and amp 80 W out, to a pa ir
o f stacked 9 element yagis wit h al-el

control at SO. Receiver is a Kenwood
R599 and Wcstcom Noise blanker and
preamp and 3 elernent yaqi .

I also managed to get a good tape
01 our last SSB OSO.

Enjoy your column.

Bob Findl ay W6NZX !W7KMC
Vista CA

AMATEURS ACCESS
COMPUTE R V IA SATELLITE

On October 9 , 1975, two radio
amateurs made the lirs1 Claimed
remote acc;es$ 01 a computer not only
bv means of a I'oW ""ay radio link . but
also through a communications r,lay
satell,te.

This miles tone was initiated by W_

Franklin Mitchell Jr. operator 01 ama­
teur radio station W8 48WK in Due
West, South Carolina, when he trans­
mitted an "execute program" com­
mand t o a Mod 8 microcomputer
locatt'd at amateur radio station
VE2BYG!3 operated by Randall S.
Smith in Barrie, Ont...-io, Canada.
Randy has since changed his Cilllsi~

and is now known as VE3SAT.
Randy's microcomputer received

the command re la yed by means of the
AMSAT-OSCAR 7 satellite and exe­
cu ted the stored prog ram, trans-

mitting a preset message from
VE2BYG13 to 'MI48WK. The data
was transmitted in ASCII code at a
rate of 110 Baud. The Federa l Com­
mu nications Commission bes granted
a waiver to radio amateurs interested
in computers and radio teletype allow·
ing them to trarwnit ASCII coded
information through the sateune.

Bolh Randy Smith and Frank
MilCheli are members of AMSAT. a
nonprofit worldwide o rganilation of
radi o amateu rs hased in the Wash­
ington DC area.
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"ALABAMA - J . W. Clary, Birmingham, 205/322-2486; Ack Radio, Birmingham; 205/322­
0588 'ALAsKA - Service Electric, Ketchikan "ARIZONA - Masters Communications,
Glendale "ARKANSAS - M. J. Communications, North Little Rock, 501/945-9307
"CALIFORNIA - Buddy Sales, Reseda; C & A Electronics, Long Beach; Gary Radio, San
Diego; Metro Audio, Bakersfield; Henry Radio. Anaheim; Henry Radio, Los Angeles;
Halleorn, Riverside; H.E.M.E.C., Santa Barbara; Ham Radio Outlet. Burlingame; M-Tron,
Oakland; Quement Electronics. san Jose; Selectronics, Sacramento; Sequoia Stereo, Arcata;
Sichel Equipment, san Francisco; Teletronics, San Jose; Webster Radio, Fresno; Westcom
Engineering, San Marcos ·COLORADO - C. W. Electronics, Denver, LEe Electronics, Pueblo
"CONNECTICUT - Marcus Communications, Manchester, 203/646-1839 "FLORIDA ­
Amateur Electronic Supply, Orlando, 305/894-3238; Amateur Radio Center, Miami, 3057573­
8383; Lasater Electronics, Tampa, 813/839-5907; HeLP, Jacksonville, 904/356-8545
"GEORGIA - Aquarius Electronics, Atlanta, 404/252-4827 "HAWAII - Island Electronics,
Honolulu "IDAHO - Bob's Two-Way, Lewiston; Chesbro Music, Idaho Falls; Morton
Electronics, Boise; Ross Distributing, Preston; United Electronics, Twin Falls ·ILLINOIS­
Erickson Communications, . Skokie, 312/677-2161; Klaus Radio. Peoria, 309/691-4840.
Spectronics, Oak Park, 312/848-6778 "INDIANA - Hoosier Electronics, Terre Haute,
812/238-1456 'IOWA - Bob Smith Electronics, Ft. Dodge, 515/576-3886 'LOUISIANA - Radio
Parts, New Orleans, 504/581-5959 'MAINE - Yorks Radio, Houlton, 207/532-3354, Down­
East Harnshaek, Lewiston, 20717828642 'MARYLAND - E1SCO, Wheaton, 301/946-1088
'MASSACHUSETTS - Kensco Sales, Quincy, 617/471-6427; Tufts Radio, Medford, 617/395­
8280 'MICHIGAN - Audio Land, 313/791-1400; Electronic Distributors, Muskegon, 616/726­
3196 " MINNESOTA - Hiawatha, Winona, 507/452-8448 'MISSISSIPPI - Jimmy's Harnshaek,
Jackson, 601/956-4017 'MISSOURI - Mellers Photo Lab, Springfleid, 417/883-1315; Ham
Radio Center , St. Louis, 8007325-3636; Precision Radio, Kansas Cit y, 816/361-1965; Henry
Radio, Butler, 816/679-3127 'MONTANA - Conley Radio Supply, Billings; Electronic Center
Radio, Great Falls 'NEW fIAMiiSHIRE - Craig Radio, Portsmouth, 603/436-2884; Evans
Radio, Concord, 603/224-9961 'NEW MEXICO - Manzano Enterprises, Tijeras 'NEW YORK ­
Adirondack Radio, Amsterdam, 5187842-8350; Barry Electronics, New York City, 212/925­
7000; CFP Enterprises, Horseheads, 607/739-0187; L & M Electronics, Hamburg, 716/627­
2498; Harrison Radio, Farmingdale, Long Island, 516/293-7900 'NORTH CAROLINA - Freck
Radio, Ashville, 707/254-9551; Pair Electronics, Greenville, 919/756 2292; Vickers Electron­
ics, Durham, 919/688-6311 'NORTH DAKOTA - CDS Electronics, Grand Forks, 701/594­
6744 'OHIO - Amateur Electronic Supply, Cleveland, 216/486-7330; Srepco, Dayton,
513/224-0871 "OKLAHOMA - Derrick Electronics, Broken Arrow , 918/251-9923; Radio
Store, Oklahoma city, 4057682-2929; Roland Radio, Tulsa, 918/835-6833 'OREGON - Oregon
Ham Sales, Albany; Portland Radio Supply, Portland "PENNSYLVANIA Electronic
Exchange, Souderton, 215/723-1200; Hamtronics, Trevose, 215/757-5300; Kess Electronics,
Drexel Hill, 215/449-2300; Radio Pro Shop, Butler, 412/282-7373 'SOUTH CAROLINA ­
Accuteck Communications, Greenville, 803/271-0088 'SOUTH DAKOTA - Burghardt
Electronics, Watertown, 605/886-7314 'TENNESSEE - Sere-Rose, Memphis, 901/683-1125
'TEXAS - Douglas Electronics, Corpus Christi, 512/883-5102; Electronic Center, Dallas,
2147526 2023; Howard Radio, Abilene, 915/677-1335; J & H Radio Supply, Odessa, 915/362­
5732; Waco Communications, Waco, 817/772-3550; TECO Electronics, Garland, 214/348­
8800; Texas Technical Products, San Antonio, 512/695-8430; Trimble Electronics, Tyler,
214/597-2835; Bellaire Electronic Supply, Bellaire, 713/667-4294 'UTAH - Utah FM Sales,
Salt Lake City 'VIRGINIA - Williams Radio Sales, Danville, 804/793-8302 "W ASHINGTON ­
ABC Communications, Seattle, Advanced Electronics, Bellingham, Amateur Radio Suppfy,
Seattle, G & I Radio Sales, Tacoma, GDS Electronics, Spokane, HCJ Electronics, Spokane,
Progress Electronics, Longview 'WISCONSIN - Amateur Electronic Supply, Milwaukee,
414/224-4200 'WYOMING - Rule Communications, Laramie. Your authorized ICOM dealers.
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Tunable FM Receiver Strips

A lmost all su rplus land mobile serv ice
receive r strips wh ich f ind th eir way

into the amateur service are dual co nversion
crystal co ntro lled sys tems. The primary f re­
quency selection used in the f irst conversio n
is a crys t.ll bank which usua lly costs more
than the rece iver. These crystals are required
to perform at dose tolerances which pre.

viously were of little co ncern to the amateur
unless he worked at band edges or nets. In
o rder to have use of all available f requencies,
the operator must either pay the price of
many crys tals or insta ll fairly expensive
frequency synthesizers. There is another
way. Some thought and expenmentatlon at
W1 5NN produced addit ional frequ encies as

well as a snooping oscillator which allows
the receiver to be tunable over a verv nar row
range and keep the st<l bility and close
tole rance frequency cont ro l. Let 's ta ke a
look at the block diagram, Fig. 1. The
diagram indica tes the approximate confi gur­
atlc n of two well known receiver types, a
Motoroli1 Sensicon and the General Electric
Progress Line strip.

RF AMP. FIR ST SECOND
457

457 KHz
52.525 l MIXER

4.3 MIXER I-rAMP.
MHz

F IRST SECOND
L.O. L.O.
18.914 MHz 4.757MHz

Fig. 1.

RF AMP F IRST SECOND 457 KHz
52.525 MIX ER 4.3 MIXER 457 ~F AMP

MHz KHz

F IRST l.O. SECOND L.a SN OOP
eRYS TAL CRYSTAL OSCI LLATOR
BA NK BANK V FO

Fig. 2.
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The input and outpu t circuits of th e rf
amplif ie r and the first mixer have double
tuned criti cally coupled c ircuitry which re­
duces the effects o f nearby transmitter
desensitization among other things. Similar
circuitry is used as the output of the fi rst
mixer and is carried even further to the
input and output of the second converter.
For this reason these receivers have a limited
range of acceptance for wh ich they can be
used without retuning. Th is is about 150
kHz. By stagger tuning th is can be exte nded
with out the danger of desensitization. If the
s tat ion is far enou gh away from other
t ransmitters, this is, of course, not too
serious a problem.

The reaso n I went Ltc such deta il in the
above paragraph is because here in lies the
method o f adding add it ional frequ ency con­
trol, at surplus crysta l pri ces, and o f adding
the snoop osc illa to r. Th e quickest way you
can move around your ex isting crystal con­
t rol frequ encies is to change the operating
freq ue ncy of the second local oscillator
crystal. But before we change anything,lrt's
take a careful look at how the local oscilla­
tors an d i-f frequencies work to produce an
opera t ing freq uency of 52.525 MH z. A
Motorola Sen sfcon Receiver str ip will be
used.

According to the manu facturer, th e first
conversion crystal frequency should be cal­
culated thus:

f<; + 4.3

3
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correct harmo nic before it is fed into the
crystal jack.

The circui t of the vfo was ta ken from the
article in November. 197 3, Ham Radio. z It is
the very stable Vacker Osci llator wh ich was
used as a twenty meter vfo. The frequ ency
has been changed to su it the Motorola and
Ge neral Electr ic Progress line receiver s trips.
It is shown as it was modified for this
application. It would be a good idea to
review th e article described an d use the
construction practices used by that au thor.
This u nit has been mo unted in a n ice cabi net
and the output fed through a six foot
coaxial cable to the oscillator jack s. The
output of the snoop oscilla to r is brough t o ut
thro ugh a coax jack as indicated. A length of
coax u p to about eight feet long can be used
and therefore only the new crystal bank and
the snoop oscillator need be stationed at the
operating posi tion.

The second local o sc jlla tors fo r eithe r the
Sensicon or the Prog ress line strips are fed
int o the grid side of the crystal soc ke t or
directly to the grid of V5 pin 6 on the
Motorola or to pin 7 of V3 19 of the Gene ral
Elec tric receivers. Although no modification

+

~~F TO GRID OF
'0 ~

,. 2n d LOOS

K " TUBE A T..... 9 13 CRYS TAL
SOCKE T

f-¥- ,:,2

~
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0 •
0 •

15 K 15 K
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frequency he chooses to generate. Also there
is a vfo u nit shown which ca n be switched
into the second crystal oscillator grid. Now
you have a snoop o scillator whic h allows
you to tu ne aro und the vcry narrow band­
pass and listen to what is going o n in
betwee n the cha nnels.

The crystal osc illators shown are the same
as the original logic oscillator. The changes
are to improve the original circuit which
used TTL logic blocks; the new circuit
uses CMOS logic. The noise immuni ty of
these u nits allows a less stringent power
supply so urce regula tio n and in ou r case
allows the use of a simple zener diode
regula tor coupled to the ma in supp ly vo ltage
th ro ugh appropr iate voltage dividi ng resis­
tors.

Crystals used in this oscillator must be
fundamental types, The circuit has been
used with crystals up to 20 MHz and I am
sure if I had higher fundamenta l rocks it
might go to 25 MHz befor e the log ic bloc k
would star t to re act sor t o f funny . The
circ uit shown is in use at W1SNN for the six
me ter FM ba nd. O n two meters the addi tion
of a frequency multiplier will provide the

14

where:
fo '" the operating frequency
fc '" crystal freque ncy
4.3'" second co nversion i-f
Therefore, for a crys tal to opera te on the
receiver on 52.5 25 MHz ...

Now let us dip into our sacred junk box,
and 10 and behold, there is that crystal you
have saved from a chunk of surplus. It has a
freq uency of 18.930 marked o n the ca n and
it is a fundamenta l crystal wit h the right p in
spacing. So let 's st ic k these numbers into the
f irst equation and see where we end up. It
comes out twe nty kHz low, you say. Well
now, if you add that 20 kHz to the second
LO crystal and make it 4797 kHz, the
second formula will show the correct i-f
difference of 475 kHz and the first formula
will show that we are on 52.525 MHz_ So
no w you say, "Well, I have to buy the
seco nd crystal." Right, you do , bu t look at
the surplus lists a nd see the nice low price.

One word o f cau tion: Remember that the
crystals used must be chosen to look into a
32 pF load ..nd that there are ma ny that use
a lower capacitance load a00 the frequency
....... 11 come out somewhat different than
calculated. This can, in most cases, be taken
care of with a frequency tr immi ng capacitor.

All of thc foregoing may sound likc some
kind of " hocus pocus" bu t be assured it is
no t. The manufacturers of these two strips
and many others desc ribe the same tech­
niques for "exact frequency t uning," and
although it is not as extensive a frequency
excursion, it is done in the same way .

Now observe the second block diagram,
Fig. 2. The crystal banks shown are substi­
tutcd wit h a logic oscilla tor I allowi ng t he
operator to switch ar will to whatever

f2 n co nversio n '"
f2c + f2i-f or 4.3 + 457 '"

4757 k Hz

Now to get the second conversion crystal
to an i-f frequency of 457 kHz, a 4757 «Hz
crystal is used in the second local oscilla tor
and is calc ulated thus:

52.52~ + 4.3 '" 18.941 6 MHz

2S



of either receiver i ~ required for this ad ap ta­
tion, it would be wise to have the receivers
working before tr ying these stunts. I mod­
ified a crys tal can head by unwlderi ng the
can, removing the contents, then dril ling a
hole in the can top to allo w passage of t he
coax through, then sol dering on the coax
teacs to the ptns in the header. Reassemble
the can to the header and now yo u have a
plug which will fit dir ectly in th e crys ta l
socket . Make sure that ground gees to
ground and so forth ... or it won 't work .

The same procedure as has been described
for six meter receivers can be applied to an y
of the high band strips which are first
converted to two meters. In o ur case we
used another Sensicon Strip PA 9033, and
after it was set up and work ing th e vfo -

crystal bank was plugged in and away we
went. In the above mentioned receiver, the
second conversion mixer is a penugrid con­
verter wh ich also serve~ as the second LO.
To use the adaptations described , the
receiver should have thi s minor add ition or
my name will be changed by man y of you. It
is done thus : Locate the second mixer tube,
a 6BE6 designated V6 in the circuit diagram~

found in the instruc t ion books, disconnect
the wire which runs fro m the crvstal socket
X-19 to pin 6 of V6, and ground this wire . If
this proccdu re is not follo wed, plugging in
the vfo as described in the prior paragraphs
will ground pin 6 and part of the B+ line and
crea te my new handle.

It is hoped that these ideas will be of
some use to other amateurs who en joy using

what they have and modifyi ng circuits to
achieve an inexpensive ad junct to their
stauons. •

R....._

l.'The Logic Oscillator," Stirli"ll M. OIberg
wr SNN , June, 1973, Ham R.Jio.

l .. Low PQV4r Solid Sme ¥to Trenlmitt... For
T_nty Meten," C. Ed ward Gelbr..ttI W3QBO.
November , 1973, Ham R.dio.

Addi1ionel Ref. enen

FM Schematics Digest. A QJllection of Motor o,.
$chemtltics, snerman Wo lf, Bailon, Massachusettl.
Motorol. Service Manual 54P80249S..o, Motorol.
Communicet iol'll.
G...-el Electric Co., Progress Line InstrUC1ion
Book # LBI-3002E, Gerwr~ Electric Co., Mobile
Radi O Oep.nrnent, Moun~in . View Road,
Lynchburg VA 24502.

TONE BURST E N C O DE R

MILITARY
SURPLUS WANTED
Space buys more a nd pays more . High­
est price s eve r on U.S. Military sur­
plu s . e spe c ially o n Collin s equipment
or pari s. We pay freight. Call collect
now fo r our high offer. 201 440-8787.

SPACE ElECTRONICS CO .
ctv . o f Military Electron ics Corp .

35 Ruta Court , S. Hackensack, N.J. 07606
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GLOW_IN_THE
DARK"n" PADS

GUARA"ITEED RF PROOF

WIL L "'ODULATE A"IY TRA"IS"'I TTE R

LED TONE & BATTERY INDICATOR .. .

$5 7.50

65.00

TEK-l65
2-01 " .2.D1 "

ADJ. LEVEL CON T ROL '·I' VOC:.1 S "'A ....,..

XTAL CO"l T ROLL EO DIGITAL ChlOS

TEl( SER IES

tAli _40" THICKI

T EK·I 2S

CLU B D ISCOU"I '
O N 10 O R "'ORE

SHIPPEO
FROM STOCK

SI"I G L E U N IT ABS CAS E - FA LS E TONE PROOF

SC HEM A TICS FO R 1 WIRE HOOK UP 0 "1 REQ UEST

sPEC IFY POS O R NE G G ROUND

I
'Q..~nhly & OEhI "" iCfl on ~""'IU..on l

. 111 61 6 21 6 :281 - 1114) 621115 3
--- - hIONEY BAC K GUAR A NTEE--- ­
SENO CI-<ECK '" hI .O . leA RES IDE NTS A D D ' " TAX I

WITH M A K E & hl O OE L O F TR A"I SM ITT ER T O ,

~.. ELECTROGRAFIX ,",:O~ ,~O;.:::

VANGUARD LABS
t96·23 JMoaoca A... . Holl"" ......... V",k 11623

For comp lete details and photo
see ou r half-page ad in t his maga­
zine.

~
VA NGUARD has a high qual ity
synthesizer made for your rig.
You get 2,000 thumbwheel
selected channels from 140,000
to 149.995 MHz in 5 kHz steps
at .0005% accuracy over t he
temperature range of -10 to +60
C and your cost is only $159.95.
With the Metrum, one Vanguard
synthesizer covers bot h transmit
and receive frequenc ies.

ATTENTION METRUM II
OWNERS

We have a whole wonderful line of unbelievable counters
sta rti ng at $45.95! Drop us a l ine or give us a ca ll today.

Hufco ... P.O. Box 357 Provo, Utah 84601 ... (801) 375-8566
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please call or wri te for complete information.

lI240 W,Olympic Blvd _,Los Angeles. Calif. 90064 213/ 477-6101
931 N EUClid. Anahe im . Calli. 92801 714/712-9200
Buller, Missouri 64730 816/619-3127

TEMPO VHF /UH F AMPLI FIE RS
Solid state power amplifiers for use in most land mobile
applicat ions. Increases the range, clarity. reliabi lity
and speed of two-wav commcnrcenos. FCC type
accepted also.

--I

T EMPO T·2000
LINEA R AMP LIF IER
The brand new T·2oo0 linear is the perfect co mpan ion
for the Tempo O NE. It is compact, relia ble, and priced
right . Uses t wo Eimac 8873 grounded grid triodes coo led
through a large heat sink. The T-2000 o ffers a fu ll 2
KW PEP input for SSB o peration and provides
amateur band coverage from 80-1 0 me ters. Provides
a built-in solid state power supply , bui lt- in antenna re lay,
a re lative Rf power indi cator, and bui lt -in quali t y
to match mu ch mo re expensive amplifiers . $7 95 .00

K-2000
LINEA R AMPLIFIER
T he new K·2000 is the perfec t co mpanio n for Kenwood's
TS·520...matched fo r style a nd circu itry . The same
specificat ions as the T·2000...$795.00

built-in blower a nd RF relat ive power ind icator. Pr ice... $795

TEMPO 200 2
The same fine specs and festur es as the 6 N2, but for
2 meter operat ion only. ... $695.00

TE MPO 2006
Like the 2002, but for 6 meter operat io n . ..$695 .00

Henr/Radio

Henry Radio
has the

amplifier
you want

2K-4..•
THE ''WORKH ORSE''

The 2K -4 linear amplif ier offers engineer ing, construct ion
and features second to none, a nd at a price that ma kes it t he
best amplifier value ever offered to the amateur. Constructed
with a ruggedness guaranteed to provide a long li fe of
reliable service, its heavy duty components allow it to loaf
along even at fu l l legal power . If you want to put that
str ong clear signal on the air that you've probabl y heard
from other 2K users, now is the time. Move up to t he
2K-4. Floor console or desk model ..$995.00

3K· A COM ME RC IAL / M ILITARY A MPLIF IER
A high qual ity linear ampl ifier desi gned for commercial
and military uses. The 3K·A employs two rugged Eimac
3·5002 grounded grid tr iodes for super ior l inearity
and provides a conservat ive three kilowa tts PEP input on
SSB with efficie ncies in the range of 60%. This resu lts
in PEP output in excess o f 2000 watts. In addition, t he
3K-A provides a heavy duty power supply capab le o f
furnishing 2000 watts of cont inous duty input for either
RTTY or CW wit h 1200 watts output . Price...$1 250 .oo

4 K-Ul TRA
The 4 K-UlTRA is specifically designed for the most
demanding commercial and military operation for SSB ,
ON , FSK or AM, The amplifier featu res general coverage
operation from 3.0 to 30 MHz. Using the magn ificent
new Eimac 8877 grounded grid triodes, vacuum tune and
load condensers, and a vacuum antenna relay , the
4 K-UlT RA represents the last word in rugged , reliable,
linear h igh power RF amplification. 100 watts drive
delivers 4()()() watts PEP input . This amplifier can be
supplied modified for operation on frequencies up to
about 100MHz. Price...$2950.00

TEMPO 6N2
The Tempo 6N2 brings the same high standards o f
performance and reliability to the 6 meter and 2 meter
bands. Using a pair of advanced design Eimac 8874 tubes,
it provides 2,000 watts PEP input on SSB or 1,000 watts
input on FM or CWoThe 6N2 is co mplete in one compact
cabinet with a self-conta ined solid state power supply,
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Surplus Circuit Boards
A Gold Mine of Parts

•

STEP I : DIG LEAD OUT OF SOLDER BLOB
OR BREAK SOLDER BLOB FREE
OF BOARD .

circuit board with a small screwdriver.
exerti ng even pressure at several places
around the case where it contacts the board.
(See Fig. 3.) After removal , excess solder can
be crushed off the lead with the long nose
pliers.

To remove diodes, after processing as
above, carefully lift the lead (on the corn­
ponent side of the board) with small pliers
and gently "tease" (pull) it free or slip a
screwdriver between the lead and the board
and gently lift it off.

Resistoo and othe r components which
can be sli ghtly heated may be removed in a
si milar manner, but the solder blob should
first be remove d by heating with a sold~ing

iron. While the blob is soft, gently strike the
edge of the board on a hard surface to
remove the molten solder; the lead can then
be pried up as described above.

Power transistors pose a special problem,
but by using the screwdriver method, the
(usuall y large) solder blob can be fl aked
away and reduced in Size so the compone nt
can be pried off without damage . If on your
fi rst attempt you break a lead and ruin a
transistor or two, don't be discouraged ­
soon you will learn just the ri ght amou nt of
pressu re to exert .

Extra caution is required when prying the
lead up from the solder blob. Num ber one:
Point the screwdriver in such 0 manner that
i f it slips It won't gouge your hand or leg or
other body parts. Second : Do not use too
much pressure or else you may shear the
lead. Third: Take your time .

Transformers and other items mounted
by rigid leads may be removed by first
"digging" away as much of the solder as.
practical , then prying the component off
with a screwdriver while heating the solder
blob with a soldering iron (do not overheat).
After the compone nts are removed, the
board may be furt her processed by removing
the printed circuitry wi th a coarse rasp and
finishing off with sa ndpaper 10 remove any
remain ing copper. An X-acto knife may be
used, with caut ion, to remove solder and
copper from the board.

-,
BOARD

•

-,
SCREWDRIVER

(JEWELER's TYPE)

without damage, an d with a mini mum of
effort , an d which leaves the hoard in usable
con dit ion.

To remove diodes and transistors, closely
exami ne the board to determine how the
leads are bent over. Carefully force a smal l
screwdriver under the lead through the
solder blob (1 use a jeweler's screwdriver),
and "dig" out the lead clear of the solder or
break the lead and solder blob free from the
surface of the board. (See Fig. 1.) Then,
usi ng a pair of long nose pliers, carefully
pinch the solder blob (if it was lifted from
the board) to crack it. (See Fig. 2.) In either
case, the next step is important. For tran­
sistors, carefully pry the transistor off of the

-,
BOARD

Fig. 2.

LEAD-""",.

Fig. 1.

LEAD

STEP 2 : PINCH OR CRUSH

SOLDER BLOBS
WITH LONG NOSE

PLIERS .

LEAD

S urplus circ ui t boards are currently avail­
able which contain many parts of value

to " home builders" and experimente rs.
Many builders pass these by for two reasons:
One is that the parts are too difficu lt to
remove, and the other is that they pro bab ly
don 't realize wha t actually is available.
Several articles have been written on various
methods. for removal of these parts, from
unsoldering the m using a "solder sipper" and
special tips (which usually damages the
component), to submerging the com ponents
in a tray o f water and unsoldering (very
unsatisfactory), to fracturing t he board from
around the part (this ruins the board).
Offered here is a method of recovering parts
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PRY AROUNO AT SEVERAL
OIFFERENT POINTS OF CON TACT .

Fig. 3.

from the board by smarr tenon or nylo n
pads. These give longer lead lengths. Please
test all components with a transistor lester
or ohmmeter before using, for some may be
bad, due to the fact the circui t board was
"discarded." To date, however, I have not
yet encou ntered a bad component. In most
cases the lead length s are sufficient to allow
full usage of all components; a damp-on
type heat sink may be requi red, when
remounti ng some diodes and t ransistors.

This method is also useful when repairing
small radios, tape recorders, and circuit
boards in general when it is necessary to
replace a co mpo nent. •

which appear to be " Darlington" types of
transistors and some possible high current
diodes [zeners i ].

Grcuit Boords: Vari ous compositio ns,
laminated phenolic, fi berglass, etc.

All of the above were removed in good
condition and were usable in hom e construc­
tion projects. Since using this method, I have
not had to buy blank circui t boards, resls­
tors, electrolytic capaci tors, transistors,
diodes, erc ., for several months.

When selecting these boards (if you make
a " han d" selection), try to select those with
the parts you need most , and watc h for
those where transistors are mou nted away

SCREWOR IVER
(JEWELER's TYPE)

OF FORCE

PRY CO MPONENT
FRO M BOARD .

STEP 3 :

BOARO"

/PRY
HERE
ALSO

The following components have been
successfull y removed from the popu lar 8 for
$1.00 boards being offered by "Radio
Shack" and o ther parts houses:

Transistors: Both germanium and silicon,
PNP and NPN types, including " power
types," usabre up to 60 MHz (by actual
test). Many may go much higher.

Diodes: Both germanium and silicon,
gla~ and plastic types, ind uding zeners ,

Resiston: 1/4 and 1/8 Watt 5% tolerance,
conventional types and many precision 1%
tolerance types, various ranges.

Capacitors: Silver mica, and tubular
ceramic types, various ranges.

Indueton: Molded plastic types, all
marked with inductance rating in uH.

Electrolytic Capacitors: Tantalum types,
5 to 200 uF in voltage range of 10 to 50
volts.

Trans formers: Molded plastic case,
variou s ratings, marked with diagram.

Relays: Dry reed types, NO and NC
types, 3000 to 7000 Ohms de resistance,
which close or o pen at 5 through 10 rnA .

Crystals: 1000kHz prec ision units.
Trimpo ts: Precision po tentio meters,

screwdriver adjust .
Heat sink s: Finned types, alu mi nu m.
Chokes: Molded plastic, iron or ferrite

core types, all marked with inductance
rating.

Rectifiers: Marked with manufacturer 's
number; used and tested up to 110 V RM S.

Others: Several unidentified componen ts

'- -•

SMITTY'S RADIO, 221 E. NEWBURGH AVE.,
AZUSA, CALIFORNIA, PHONE: 213-334-9817

ALL AMATEUR RADIOS - MARINE AND STEREOS

AUTHORIZED YAESU DEALER

CALL FOR FREE BOOK AND PRICE LIST DR WRITE.

WB60AP
FRED K. SCHM lOT

W6YGN
HANK HENNES

LICENSED TECH. ON HAND
FOR ALL WARRANTY WO RK

W6YGN-HANK
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by
Brad Thompson
29 Magnolia Street
Billerica MA 0 182 1

The Perils and Pleasures
of Surplus Shopping

E veryone li kes a bargai n, especially wit h
today's prices soaring to new heights.

Holm radio CAn be an expensive hobby even
to the ham who home brews his own
equip me nt. A visi t to your local electronics
supe rmarket will confirm this, just as it visit
to the o ther kind of supermarket shows
where most of the paycheck goes.

One's thoughts naturall y turn to getti ng
thing> for less money . In many cities,
bakeries have thrift outlets where o ut-dated
baked goods are sold a t su bsta ntia l savings.
or course, it pays to peer thro ugh the
wrappers for any trace of mol d just in case
the baker cut the fi nal sale date a littl e too
close.

The electronics industry has its own
versio ns of the bakery outlets, the uadi­
tional electronic surplus outlets wh ich can
be found near most major American cities.
You can make some excellent buys there.
but you can also get s tuck with the elec ­
tronic equivalent of moldy bread if you're
not careful.

Let 's review a few of the per ils an d
pleasures of buying surplus electronics.
Although every transaction is unique, a few
general types of situation e merge repeatedly.
This list , by no means exhaust ive , applies in
general to bo th mai l order an d eye ba ll-to.
eyeball purchases:

The Inadvertent Burn
The Deliberate Burn
The Speculative Plunge
The White Elephant
The Outr ight Disaster
The Home-wrecker
The Unpleasant Surprise
The Submerged Surprise
The Pleasant Surprise
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The Inadvertent Burn

A post-pu rchase discovery tha i what you
see is not necessarily what you get. This is an
especially common occurre nce when a par t's
fu nction isn't immediately obvious. Back in
the old days, big chunks of filame n t rolling
aroun d inside a tube 's envelope were a dead
giveaway . But have you ever heard a 709 op
amp ratt le ? (A friend of mine has, bU I that 's
ano the r story .)

Your friendly neigh borh ood surplus
dealer will ofte n correct an Inadvertent
Burn, especiall y if you ask him politely.
Re member, it may not be his fault. But if
your purchase was a one -of-a-kind, las t-one­
on-t he-she lf ite m, you'll have to renegoti ate
the transaction an d se tt le for so mething you
can't really use. Cash refunds are possible ~
it doesn't hur t to ask.

The Delibera te Burn
If your surplus dealer does this to you,

dro p him. Fast. Even if his shop is loaded
with cheap , mouth-watering goodies. You
have enough hassles of this variety in your
life as it is, what with unscrupulous used car
salesmen and government officials. Write to
your local consumer protect ion agencv and
describe what happened ; they may be able
to he lp you recover you r money. Yo ur letter
may be the capstone to a case they have in
pre para tio n, which could resul t in lots of
people recovering their money .

The Speculative Plunge

It's not always the deal e r's fault. You can
be hoisted with your own petard, as the old

saying goes. For instan ce, th at bag o f 0 .1
Ohm wire woun d resistors is a real bargain ,
especially if yo u decide to bu ild that power
YJpply which u ses a 0.1 Ohm current sensing
resistor. But do you really need 221 of
them ? Still . . .it's only a bu ck ...

The White Elephant

A variant on th e Speculative Plun ge
which involves a piece o f equipment rather
than a compone nt.

l a nce bought an elder ly tube-type fre­
quency counte r from a leasing company
wh ich was clea ning out its warehouse. At
$25.00 the counter seemed to be an
exce llent buy as it was in wor king condition
and bore fe w of the scars usuall y acquired
by leased equipment. Surplus ads in various
magaz ine s were listing the cou nter at
$150.00, and my thought was, "Wow! I can
run the counter for a year, sell it to someone
for $50.00, and make some money."

Last month, I look the counter 10 a ham
auctio n and watched in d ismay as a bored
bidder took it away - no, stole it ! - for
$4.00! Here 's what wen t wrong: First , th ere
were no surplus dealers interes ted in it at
any price. One deale r I atte mp te d to sell it
to wou ld n't take it becau se he had ten mo re
in his warehouse .

" Sure, my catalog price is $ 100.00. and if
I ever find just one customer at that price.
I' ll break even. What ? You want I should
pay you $50.00 for yours~ ueuoutaneah,
kid !"

Secondly , the counte r was obsolete.
Inside that pristine grey case lived at least 36



hungry little tubes and a cooling fan which
could have doubled as propeller for a B·29.
And at 300 Watts or so, it needed that fan .
Even worse, the counter would count only
to 100 kHz - it was designed that way. If
you goosed the input signal up a lot, it might
count to 120 kHz, but only if it fel t happy
that day. It was fi ne for audio work, but
most counter users need some rf capabili ty.

The moral to this story is clear; Make
sure that whatever you buy has lo ng-term
value to you and fo rget about making a
profit un less you're pre pared to learn by
trial and possibly expensive error. Leave the
speculation to the pros and your friend
down the block who has a rich and generous
uncle. A footnote; A friend of mine just
called with the news that we (he st ressed the
we part) have a chance to buy a whole
trailerload of World War II radar equipment
for only $500.00 we're goi ng to loo k at
it th is afternoon .

The Outright Disaster

I once purchased a surp lus ZM-1 1/U RLC
bridge for only $5.00 th inking that I was
getting a bargain. The surplus dea ler
obligingly let me apply power to the un it
and we both watched the magic-eye indio
cater tube warm up to a healt hy loo king
green glow.

The dealer scrounged around behin d the
counter and came up with a precision
resistor. I connected the resistor to the
term inals, switched the function selector to
"Oh ms," and adjusted t he main dial for
balance. Lo and behold, t he dial and resistor
values agreed! " Fine - I'll take it," I said,
and went home happ ily.

Later that evening, I located my standard
capac itor and confi dently hooked it to the
bridge's terminals. I selected t he appropriate
function , set the test voltage and confidently
twisted the balance dial. Nothing happened.

I tr ied another capacitor, then another,
and then some inductors. Sti ll nothing.
Frantically, I grabbed a resistor at random
from the bench. Again, nothing. By now, I
was aggravated. I located another resistor in
the same range as the dealer's test resistor
and sure enough, it worked .

I unplugged the bridge and reached for a
screwdriver. Five minutes later, I was staring
at a surplus hound 's nightmare. Some mis­
guided individual had attem pted to dis­
mantle the bridge (for service, perhaps?) by
snipping the many wires which run from
deck to deck in this compac t instrument.
Just for variety, he had thrown in a few
solder splashes and odd pieces of hardware.
Several freshly-cooked resistors stood out
like sore t humbs. I wanted to t hrow up.

Anyhow, if you should happen to get an
Outright Disaster, chee r up. You've plenty
of company out there.

The Home-wrecker
This type of surplus purchase is a possible

consequence o f buying an unrecognized

White Ele phant. A variation is the bargain­
priced, completely useful goody which just
happens to be a b it too ugly or dirty to win
the acceptance of one's mate or parent.

Once in my youth, I prou dly dragged
home a pair of vintage BC-375 tuning units
in their o riginal packing. I had done well; In
a three-cornered trade involving an o ld
Stromberg-Carlson console radio, a hal f
doze n tired 807s, and several hundred base­
ball cards which included my prized Ted
Wi lliams card, I had emerged clearly on top.
My friends thought so too, including the
former o wner of the tuning units who had
worried abou t unloading them before the
dampness in his basement caused any
damage. If it had, he assured me, we cou ld
reverse the tra de.

I balanced the boxed -up tuning units on
the handle-bars of my battered Schwinn an d
walked the bike all four blocks home. The
rays of the summer sun beat do wn on me,
the bicycle and the tuning units. I began to
no tice that the boxes smelled slightly of
mildew, but thought not hing of it.
I I reached home, carried the cardboard
boxes downstairs into my basement work­
shop and proceeded to joyously unpack the
tuning un its. In minu tes, the basement fl oor
was littered with packing material and t he
tu ning units were on the bench. The sme ll o f
mildew was quite a bit stronger now as it
mingled wi th the familiar "surp lusy" odor of
the fu ngus-proofe d tu ning units.

By then, it was time to do my paper
route and I le ft. I returned t wo hours later
to fi nd my precious tun ing un its and all the
packing material exposed to the elements in
the back yard .

My mother, who is a painstaki ng house­
keeper, was very angry. " Keep that ho rrible
smelly stuff ou t of t he basement! Do n't you
dare bring it into this house until it's had a
chance to air out!"

I tried vainly to explain that, if I kept t he
tuning un its outdoors, they would corrode,
but she did n't budge. Finally, we com­
pro mi sed o n a quarantine per iod where the
tuning units would be allowed to decon­
taminate in the garage. But ever after that,
she insisted on sniffing suspiciously when­
eve r I brought anything elect ronic into t he
house. That was the first summer I con­
sidere d running away and joining the ci rcus.

The Unpleasant Surpr ise

Every surplus buye r has at least one of
these in his or her career. The Unpleasant
Surprise may take on many forms, such as
disc overing that those surplus fi lter
capacitors which you carefully installed in
you r painstakingly constructed power
supply mysteriously sho rt-c ircuited ten
minutes after po wer-up.

About all that's left is to stare glumly at
the smoking ruin and comme nt at length o n
the mora ls, person al habits and ancestry of
the capacitors and perhaps t he surpl us
dealer.

Another variat ion on the Unpleasant Sur'
prise is the Submerged Surprise. Of course,
by the time yo u buy t he equipment, most of
the water has evaporated. Things look fi ne,
yo u t hink, and you plug the receiver (or
whatever ) into the po wer soc ket. Everything
works fine .. . for a year, a mon th, a day or
an hou r, depending upon how far the
moisture-induced corrosion has to go to eat
its way thro ugh one of the many fine wires
in an i-f o r po wer transformer.

Especially insidious is the Salt Water
Submerged Surprise. All those dissolved salts
in t he sea water really up the ante in those
games of chem ical stri p-poker goi ng on in
the dun ked equi pment. Even a prolonged
fresh water rinse seldom helps. To avoid
those rare cases where an unscrup ulous
dealer attempts to combine a Submerged
Surprise wit h a Deliberate Burn, look for
dried deposits on hard-to-reach surfaces
bet ween components. Corrosion o n solder
joints is another tell-tale sign .

The Pl easant Surprise
The penult imate goal of t he surp lus

buyer. Everyone is pleased when t hings go
his or her way. It 's a natural part of the
hu man e motio nal makeup. Bu t t here's a
special kind of excitement known on ly o n
rare occasions which transcends everyday
exc iteme nt.

Generally , it 's associated wit h a "first";
for a beginning hunter, it's ca lled buck fever.
For a ham, it 's that first QSO as a Novice.
For a dyed-in-the-wool surplus buyer, it 's
called t he Pleasant Surp rise.

Last summer, my wife and I visi ted o ne
of southern New Hampshire's famous flea
markets. We arrived around three o'clock,
which is rather late in the day to visi t a fl ea
market . Successful dealers have already sold
everyt hing, and unsuccessful dealers have
begun to pack the chipped china, outgrown
clothes, wooden coathangers and various
fo rms of hideous brlc-a-brac for the trip
home.

As we browsed past the half-e mpty
dealers' stalls, my wife called my atte nt ion
to a wooden box perched precar iously at an
angle o n the ground ne xt t o a st ill-occupied
stall. " That box is full of elec tronic par ts ­
may be it 's something you 'd fi nd useful. "

"Than ks," I said and edged ove r to ward
the sta ll for a clo ser look. It was occupied by
a man in his early twe nt ies and an assort­
ment of random junk whic h I estimated
could easily load t he battered '65 Chevy
parked behind t he stall clear to the scuppers.

I ignored the mismatc hed crockery and
soiled paperbacks and concentrated on t he
contents of the box . About all that was
visible consis ted of some precision resistors
packed in plast ic bags, some manila
envelopes and a double handfu l of mixed
capac itors and garden-variety stuff. A hand­
drawn paper sign read: $10.00 (which was
crossed out); $5.00 (which was also crossed
out); an d finally, Make Me An Offer.
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"Can I help you? " inquired the stall's
attendant.

"Hi. Yes, I was interested in this box of
parts. Would you consider an offer of two
bucks?" I inquired .

The man hesitated . "Yeah ... okay . I 'm
getting out of electronics and I don't want
to cart the stuff home. But I do want the
wooden box ." With t hat, he produced a
cardboard box and began transferring the
parts.

After he fin ished, I thanked him, handed
him the money and picked up the box. I
carried the box to the car, locked it in the
trunk and hurried back to rejoin my wife.
We toured the rest of the flea market and
found nothing else of interest.

When we returned home, I carried the
box do wnstairs and spread the contents on
the workbench . Surprise! One little brown
envelope contained a dozen brand-new
Hewlett-Packard hot-carrier diodes. Surprise!
A slightly larger brown envelope was st uffed
with expensive-looking CK-05 ceramic
capaci tors. Surprise ! A grapefruit-sized bag
yielded hundreds of 1N914 diodes; none had
leads lo nger than an inch, but that 's enough
for printed-circuit work. Surprise ! Another
brown enve lope held an assortment of
tubu lar glass trimmer capaci tors, all un­
sull ied by so lder or screwdriver.

It went on like that for about an hour.
New and used parts of every description fell

out of the envelopes. My $2.00 investment
had turned into a king's ransom, a horne
brewer 's delight .

Those are but a few o f t he things that can
happen to you when you buy surp lus stuff.
The list could go on forever, especiall y when
you co nsider the co mbinations. And remem­
ber, one man's White Elephant is another
man 's Pleasant Surprise, so keep your eyes
open for trading possibilities. In these
economically troubled times, a junk box
well st uffed with surplus goodies can make
the difference between a home brewed
project and nothing at all, especially if
you 're out of work. Remember the motto of
the Yankee Packrat: Don't Throw Anything
Away! -

FOR SALE
18" FACSIMILE RECORDERS

~'l'\
~rder now

and save

SALE .39¢ per foot

FOR AMATEUR USE
50 OHM JACKETED HARDLINE

• very low loss per 100 ft.
• improved receiver sensit ivity

.45 DB to 50 MHZ

.90 DB to 146 MHZ
1 .90 DB to 450 MHZ
4 .20 DB to 1296 MHZ

• longer life

4e-we 'P'" ...

5Ol'0 AlU" ' ''U''
OYH~ ' ' ' 'HO """

198 Passaic Ave.,
Fairfield, N.J. 07006

WIRE CONCEPTS INC.

201-227-1751

lVeuJ! 500 MHz Frequency
Counter Kit - $175.00

HAVING TROUBLE
GETTING PARTS?

TRY US
WE HAVE THEM IN STOCK

OUR 300 MHZ FREQUENCY COUNTER

STILL ONLY $140.00 COMPLETE KIT

$105.00 BASIC
RANGE: 60 cycles to 300 MHl
SENSITIVITY: less than 100 MV
INPUT: 500hms
AL L TTL LOGlC

8 dillit LEO readout
All pans includ ing
Case. bezel. IC so::ket,. etc.
Come, with complete kit

The leading man ufacturer of 18" FACSIMILE
WEATHER CHA RT RECORDERS is now updating an
existing network to so li d state equipment. This updating is
mak ing available a num ber of 18" weather map recorders
idea lly suited for anyo ne inte rested in experimenting with
facs im ile.

These recorders, with suitab le receiver and FSK con­
verter, can be used to monito r radio weather chart
broadcasts as well as press wire photo transmissions.

These recorders are priced from $50 to $200 and are
ava ila ble on a first come, first served basis.

Call or write Mr. Armand D. Bouchard
KRP ELECTRONIC SUPERMART INC.

219 W. SUN RISE HIGHWAY . FREEPORT. N.Y . 11520
516 - 623-3346

SEND FOR OUR FREE
24 PAGE CATALOG

NEASE sum 25 C1:"NTS FOR rOSTAGt ANn IIAN()f.{.\,'(;

ALDEN ELECTRONIC I IMPULSE
RECORDING EOUIPMENTCD. INC.
Washington Street, Westboro MA 01581 (617) 366·8851
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$23,50
1211.95

~.~

PrietO

$13 .95
$16.95
1!9.25

Band

10 mete,s
15 melers
20 meters

MOOEL L-14-240

--40 meie,s
1 5 meters
80 meters

RM':4o.S
RM·75·S
AM-so.S

Model

RM·Io-S
AM·15·S
AM·20·S

Mode' Band Price

AM_IO 10 m"ters $10.7S
-RM:IS 15 meters 1" .7S
RM·ZQ 20 meters $12,75
RM-40 40 meter. $15.95

AM·7 S 75 meters 116,95

AM-80 80 meter. $16 .95

FEED LINE

SUPER HUSTLER AESONATOAS-­
Powar Rating: Legal Limit SSB
Supe.' have widest band·width

HUSTLER Mounts, Leads & ACllllssorilt5

QUICK DISCONNECT­
100% STAINLESS STEEL

MODEL QD·1
Remove antenna f rom m ount with
ea sy p.ess and t wist release . cero­
p ression spring and a ll parts 100 %
stainless steel. %"·24 threads-f emale
one end , male the ot her. 111 .75

Get known p erformance. maximum
shieldi ng fo r mi nimum noi se pick·up
in this MIL SPEC 2 0 length 01 RG·58 ·U
cable. Supplied wit h con nectors at·
tached for USe wi th ball o r bu mper
mount and tra nsce iver. I 7.45

HEAVY DUTY BUMPER MOUNT
FITS ANY SHAPE 8UMPER

MODEL 8MH
New design is rugged for support ing
Hust ler anten n a with s tanda rd Or
Super reson ators. Includes Model
SSM·2 ball mount and st rap from
stainless s teel. $24.95

RESONATOR SPRING­
STAINLESS STEEL

MODEL RSS·2
Inet ans between Hustler m ast and
resonator. Absorbs shock w he n an­
t enna strikes overhangi ng obstruc­
tions. Supplied read y fo r easy installa-
t ion. . ,..... .... .. . . . . . . .... I 5.65

STAINLESS STEEL BALL MOUNT
FOR DECK, FENDER OR ANY
FLAT SURFACE

MODEL SSM-2
Hea vy 2~ reinforced sta in less steel
180 · adjustable ball m ount easi ly
supports any am ateu r mobile antenna .
InCludes cycotac ba se . steel back·up
p late and mou nti ng ha rdware. $13.50

HUSTLER RESONATORS
A ll resonator. are p recision woun d wi t h
optimi zed d esi gn for each ban d. Assemblv
incl udes 1 7- 7 PH sta in less steel adj ustable
t ip rod for lo w est SW R an d band ed ge
marker . Choose for m edi um or h igh power
oper ation.

STANDARD HUSTLEA AESONATORS-­
Power AatinB;: 400 watt. SSB

386 Main se.. Medford MA 02155

Phone: 617·395-8280

Radio Electronics

e6Thru 160 M eters
e T wo Models Available
e R ecommended for

Receiver Use Only
elncludes Power Su p p ly

MODE L P LF em p lo y s a dual gat e FET
providi ng noise f igures of 1.5 t o 3 .4 db.
depending upon the ba nd. T h e weak signa l
p erformance of most receivers as well as
image and spurious r ejec t ion are great l y
improved. Overall gai n is in excess of 20 db.
Pane l contain s swi tching t hat transfers t he
anten na d irectly t o t he rece iver o r t o t he
preamp .

Model PLF 117V AC, 60 Hz.
Wired & Tested . • •. • •. . . . . $44.00

MODE L PCLP is ident i cal i n all respects to

t he P LF except that two n u v i st ors are used
instead of the FET.
Model PCLP 1 17V AC, 6 0 Hz.

Wired & T est ed • . .• . • . . . . . $39 .00

160-10AT SUPERTUNER™
Want an anten na tuner t o match ever y thi ng
b et w een 16 0 and 10 t hrough balanced line .
coax line and ra ndom line , pump out t he
f u ll lega l l im it and lo o k and sound good
doi ng it? Supertu ne r TM is the one for you
at just $119.50

160·1 0AT·3K SUPER SUPERTUNERTM
Designed and engineered t o be compatible
w ith the full-power h ighlV efficient modern
ampl if iers now availabl e to t he amateur. In
our opinion the finest tuner o n the market
t oday . $229.50

80-10AT SKYMATCHERTM
Here's an antenna tu ner for 80 t h r ough 10
meters, ha ndles f ull le gal power and matches
your 52 ohm transceiver t o a random wire
anten na. 8 0 -10AT is you r. for o nlv $59 .50

Tufts' Easy Credit Plan - Just ASK!
Like an IC-230 for under $25 a month!
Mobile Delight - less than $4 a week!

ALL BAND PREAMPLIFIERS

MODEL PT ALL BAND FRAME
G R I D PRE ·AMP FOR 6 thru 160 METERS
A continuous tuning 6- 160 meter pre-amp
specifically designed for use with a teens­
ceivee. Features a frame grid pent o de to
provide a low n o i se figur e with the ability to
handle stro ng signals. greatly i m p r o v in g t he
sens itivity of t he receiver section of a
t ra nsceiver. A u n iQue built-i n t ransf er circuit
enables the PT to by ·pass itself while t he
transce iver i s transmitti ng. The PT also f eeds
t he anten na inp u t of a 2nd receiver as well
as muting it. Front panel control transfers
antenna and control circuitry "i n -an d -out"
at will. ther eby p roviding m aster power
control for the entire statio n. Four AC
power out len at the r ear of the unit are
controlled b y t he "master" ON ·OF F switch
at t h e front panel. A built-in e rtenuetor
p rovides variabl e o ff channel signal protec­
tion.
Model PT 117V AC, 60 Hz .. •• .. • $ 69.9 5
Model PTE 22 0-240V AC. 50-60 Hz $76.95

DENTRON

One Kilobyte Random Access Memory
This m emory card is for
t he rnoat part a univer­
sal un it that can be
used in almost any
microcomputer from a
H O M E BREW to en
A LTAIR 8800. It uses
an array of 2102 1k x 1
stat ic random access
m emories to produce a 10 24 x 8 memory
compatible w ith most standard mlcrccom­
puter systems. We p rovide everythin g f r om
the super low n o i se vector logic card, to fine
Quality l o w profile sockets. to t he eight
2 1025. We even inclUde t imin';! diagrams and
tantulumn bypass capacitor. $69.95 Per Kit

DUPLEXER KITS
Proven design. Hundreds sold in U.S.,
Canada, Europe. Construction welded alum­
inum iridite and silver plated. All parts
professional quality. Everything supplied.

CAN BE ASSEMBLED & TUNED I N ONE
EVENING . NO SPEC IAL TOOLS.
AECEIVER & T RANSMITTER CAN BE
USED FOR TUNE UP.
MOD. 62· ' 6 CAV ITY 135-165 MHz

POWER 250W ISOLAT ION
GREATER THAN lOOdS 600 kHz.
INSERTION LOSS.9 dB MIN. TEMP
STAB LE OVER WIDe RANGE

PRICE $349.00
MOD. 42-1 4 CAVI TY SAME AS 6

CAV ITY EXCEPT ISO L A T I O N
GREATER THAN 80 dB 6 00 k Hz
INSERTION LOSS .6 dB MAX

PRICE $249.00

THE ATLAS 210x /215x
• Solid state SSB/CW transceivers
. 2 0 0 watts P.E .P. input
• No transmitter tu ning
• The ultimll te in sensit ivity , selectivitv, and

over load immunity .
• Plus extended fr equency coverage f or

MARS operation w hen used w ith 10x
crynaloscillator.

2 10xor215x •• .•• .•• .•.•• .• . . .• $649.
AC Console 1 10/220V $139.
Por t ab le AC Supply 11 0/22 0V $ 9 5 .
Plu g-in Mobile kit $ 44.
10x Osc. less crystals $ 5 5 .

Il!.rlsERVIC E PRODUCTS

- AMATE UR NET PRIC ING SU PP LEMENT

.... F..~... ncv Inp..l Outp..t ","cklll" HIm N. l
Num;n,l) lNomin.1)

'00' 16MfM ' OW 'OW c $1'5.00
2006 'OW n ow • , 239,00

'" 2M FM ,. ". • S119,00
502. ,W 45W · , 141.00
.028 I ,. 'OW c 229.00

'ZOZB ,. ! 2OW • c Z69,00

'"' ZMf M ' OW 45W· • $119,00

'" ' OW 'OW , 199,00
120Z 'OW !2OW * , 239,00
l ZOZC ". "OW e Z09,00

'00' ' OW ,.OW , 37500
~, 220 MH . fM ' OW 'OW • $133.00.., 'OW 'OW c 249,00
350B 440 MHz f M ,. ". , $229,00
150B ,. 15W * c 439,00,.. 440 MHz f M ,. 35W * • 169,00". ,. ". o 379,00

2001A 10·10M $SI 5·2OW 400W PEP c 395.00
lB,oldb*nd)

· ' 0 %off on demos
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by
David Brown W9CGI
RR 5 Box 39
Noblesvil le IN 46060

Space Age Junque

T he guy that re-named junk, junque,
must have either been tr ying to be

fu nny, or realized early tha t one ma n's old is
another ma n's gold! With thirteen plus years
in electronics for fun (hobby-amateur radio)
and profi t (job-consumer electronics), I am
just realizing "junk box" in ham magazines
ha~ long been misspelled. It takes most hams
the first ten years to accumulate a good
"junque box." The " junque box" route to
better equipment can mean a complete item
o f surplus as easily as the bits and pieces . I
purchased my first 8C-348 for use as a
tunable i-f for a tube type converter on 6
meters. I liked it so well (even though I have
a TR-6 on 6 meters now), that I gue~s you
could say I got hooked on them. The station
and " junque box" now consists of five of
them in various configurations.

I give you all this background because
over th ese past twelve years I have collected
every article on the breed I could lay my
hands o n. The BC series 224, 312, 342 and
348 are all erose relati ves, so th is article will
apply to them as well. It is t he inte nt of t his
artic le t o show how to pu t together the
beginnings of a top quality V HF station an
item at a time, by spending the dollars you

have in the best places. While this art icle fa ll~

under the const ruction type, it is rea lly more
of a job of simple reconstructio n.

We (Echo Amateur Radio Group) started
our EME facil ity by compil ing a list of
already published articles, as covered by my
article on EME, 73 Magazine, Nov. 72,
p 271. Thts article covers one of many
modifications made to a B(.348 to adapt it
for use as the primary receiver in our EME
installation. If you can save money on the
receiver, transmitter, Of both, without sacri­
ficing anything in quality, it will allow you
to put it where it "";11 do much more good.
We, for instance, will be running 16 eleven
element Cu~hCraft antennas. Do you realize
how little transmitter power is then required
fOf use with Oscar ? Not to mention what the
huge capture area docs for receiving gain at a
poi nt where tube or transis tor noise doesn't
kill you.

First things first, so for your "stew" first
you must ca tch your " rabbit!" If you do n' t
already own o ne, you can purchase fairly
inexpensively a BC-348 in unm odified and
run ning form from many surplus deale rs .
Man y don' t lis t the m, since the demand is
low . The whole modification can, and

should be buil t, starti ng wi th the basic
BC-348, and add ing to it, check ing out each
phase as yo u go.

Basic Changes

Due to its airborne service, as part of the
AN/ARC-8 Liaison Radio Group, the fila­
ments are wired for 28 V dc and the B+ was
derived inside the unit from a dynamotor.
The dynamotor Iughl] must go, and it is the
second thing you will accomplish. The first ?
Get a schematic and get very familiar with
the unit. Follow the signal , B+, and filament
path, etc., through in your mind and locate
components on your chassis. This saves
many headaches later. Now carefully remove
the dynamotor and tag or identify where all
the leads attached into the chassis. From this
point, most modifications start you rewiring
the filamen ts for use with 6.3 V ac. Remern­
ber what a small amount of ac does to mask
a very small signal? Better you scene your
time buil ding a 20 to 28 V dc regulated
su pply on the board sho wn with th is art icle
and leave the filaments on dc ! Besides, there
are many wires down in the i-f regio n of the
chassis, and some if moved change align­
ment, BFO injection, etc. With this same

POWER SU PPLY VALUES

0 2
R5 28 v de V. ...ion 160 V de; V-.sion

a- Tl 24 II II(: 1.5 A 135 v &I; l00mA
CRI,.

CRI R2 R3 CR' 7SY 1.5 A 300Y 150 mA

TO RI C2 4000 to 8000 u F/50 V 500,' '50Y
TI CR4 CI l00u F/SOV 100 uF '50 Y

I
0 1 R' 61010 Ohms/7 W 56 OhmsfJ to 4 W

R3 22 Ohms!%W 2100 OhmtlYo W

RP R' .. ..- C2 R, 220 Ohmsf3 W 27k" W
Rl 560 Ohrr611 W 8200 Ohms/Yo W- CI R' 330 Ohms/Yo W 6800 Ohms/ Yo W
CR' 20 Vf400mW 100 VII W

R4 0' ' Motorola MJ series MOla,ol, MJ seriet
tMJ100llS0 V/2 A o.MPSU 10

CR5 250 V/200 mA

0 ' MOlorola MJ series Motorola MJ $llrin
GND (or 2N30531 Of MM 3009

50 V/250 rnA 250 VI50 mA

117VAC

Fig. 1.

Output voltage d ependent solely o n comeone nrsloeded
in board.
'Suggen use with moderate heat sink O.e.. power
supplV eluminum chassis!.
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COM PONENT SIDE
MAN 002

26VDC
330K

10K
CON NECTOR

BUS WIRE

OC TAL MALE

10 0

3300 pF 1
2 3

820

Fig. 3(0). PC board (full size).

• •

at the power supply. The power supply
chassis mou nt mate is a CJ tvpe S-312-AB.
Wire a 50 uF 25 V dc elec tro lyt ic capacitor
wi th plus to pin 6 and minus to pin 5.
Spaghett i may be needed on the leads. Wire
an 820 Ohm YiW resis tor f rom pin 6 to
grou nd lug. This is a fixed load o n the audio
output. Speaker lead s shou ld be attac hed to
pin 6 and grou nd and led to the new plug.
Do not allow the lead from pin 6 to to uc h
ground while receive r is on as this is a
transistor ou tput sta ge. Tha t co mpletes the
change except for pluggi ng in the ada ptor
an d modu le.

Since SS B is arou nd to stay. there is o ne
modification that must be made to a BC-348
to use it effectively. Obtain a 350k audio
taper po t and place it in the hole where t he
dia l light dimmer pot is loca ted. Remove and
discard the dimmer and wire the bulbs direct
(bypassing the pot). Extend the audio leads
up th rough the here used for rf section to i-f
sectio n lead s (under the BFO switch). Mark
th is pot as volu me or audi o and remark t he
origina l dual pot rf gain. This way fu ll or
high audio can be used with t he rf gain used
to con trol i-f-BFO mix ing levels .

That comp le tes the BC-348 T M-l and
M-2 modificat ions. Ours is up to M-1 2,
although several o f the other 10 are some­
what specialized for Oscar and EME, such as
full AFC, auto scan, motor con trol remo te
tuning. added i-f for panadaptor a nd discri m­
inator meter - AFC take off, recorder drive,
multi-audio out for record, etc. Each of
these were ad ded at very litt le cost, yet we

~

•

Fig. 2.

and replace wit h same type of wire (serre I
capability) o nly long enough to reach to the
area where the audio transfo rmer was.
Mou nt a terminal board having one insulated
te rminal and a ground in that area and
mount o n it a 15 Ohm/4W resistor. con­
nec t ing o ne end to the extende d lead and
the other end to ground. This kee ps the 28
V de fila ment stri ng series co rrect. Remove
the lead to pin I to ground. l eave ground
end connected. Remove lead from pin 5
(audio in) and don 't lose the point the o ther
end of this lead goes to. Remove lead to pin
8, both ends. Pin 6 is already unused an d
should be blan k.

•
~

Rewiring

Insta ll a 100 Ohm YlW resistor in series
with a 3300 pF disc ceramic capacitor
betwee n pin 2 and a ground lug. Replace the
lead tha t went to pin 5 (audio in) with a 10k
YlW resistor with spaghetti over the full leng th
leads and ru n to pin 2 same as the above
con nect ion wh ich was a high freq ue ncy roll
off fil ter. Use the wi res left grounded in the
removal process to ground pins 3 and 7,
using the closest one to each pin . Wire a
330k YiW fro m pin 1 to 4. Wire a .027 u F
pape r or mylar 100 V capaci tor fro m pin 3
(god) to pin 1. Wire a .047 u F (same type)
from pin 7 (gnd) to pin 4 . Run a lead
(orange-for second highest B+) from pin 4 to
a new power connector. I suggest a Clnch
Jones 12 pin type P-312-CCT. This is a
hooded plu g so the cable can leave the
chassis th rough a grommet hole and plug in

Audio Changes

Fig. 2 describes a solid state audio system
that drives a 35 Ohm speaker to as much
audio as you could ever need. T he speaker
and the module to be described can be
purchased from radio-TV service stores as an
RCA replace ment ite m. It fits into the same
octal socke t (with an adaptor you make),
and gives off considerably less hea t . This
aud io system runs reliably fro m 28 V de, so
now you know two reasons for leaving the
filaments on 28 V de. It can be purc hased
for less than you could build it, and
definitely cheaper than replacing the cutout
tube when it burns itself alive! T he module
is known as MAN 002. Sound Output, Part
3 1334 55, and its socket used in making the
adaptor is a 13 pin PC board inline. Part #

133634 . Buswire is used to connect the
inline to a male octa l per Figs. 2 an d 3. The
module only dr aws 10 to 60 mA idle to wi de
ope n. Yo u must rewi re the audio outpu t
octa l soc ket in the B(' 348, bu t this is mu ch
easier than t rying to pull it out and notch
ou l the alumi num chass is (HAn. Do it in the
following order and it goes quickly.

board and the second set of components
listed, build the 160 V dc regu lated su pply.
Follow the schematic and board loading
diagram carefu lly, since this is the only
"building" involved in this article. The lower
than usual B+ is no accident. Two reasons
most conversio ns ran the 2 10 to 255 V de
for B+ was they sa w it on t he origi nal
sche matic, and to some degree it was reo
quired by the audio output tube. To elim­
inate the latter need , I have include d what I
feel to be the best way out o f the "head­
phone audio" found in man y sur plus sets. In
fact it ac tua lly eliminates th e biggest heat
producer in the chassis and ups the audio to
speaker level in one blow.

Removal

Remove the B+ leads from plate and
screens. pins 3 and 4. Remove the audio
output transformer. Remove the filament
leads from pins 2 and 7 and note which is
grou nd. Leave the ground connected at the
ground end. Trace hot side to previous tube,

35



Fig. 3(b). Component layout.

--, ,, ,'. .'\ ,... _.... ;

now have a receiver comparable to that used
at ground tracking mili ta ry Sial ions.

I hope to con ti nue with follow up .Jrlicb
on the 8C-348 T and other of our EME
equipment 10 help generate interest in EME
and the fascinating world of Oscar, and
convince you that there aft' irexpernlve
ways of participat ing in these projects
cheaply and withou t a huge an tenna farm on
your lot . I would be happy 10 help in any
way I can on the 8 (, 348 modifi cations in
this artic le, but please make the questions as
clear as possi ble and conf ine them just to
these modi ficat ions and not the 8C-348 as a
whole. Don ' t forge t an SASE.

Happy and " quiet " listening on your new
breed "junque" receiver. •

--GND

B.

CR5

I ~ ~0 1

02,..-;-etL..: ...1
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,
•
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,
, I

I I
, I
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Because of the Can adian postal
strike, last minute correct ions to
" RTT Y Autoca ll - the Digita l Way"
(Febr uary, pp. 76-82) were not
rece ived in ti me for publication. The
correct ions are as follows:

• Page 76. The COrrect code for
Calgary is T3A 3A9.

• Page 76, col. 1, line 20. Should
read, "diodes, ICs and many resistors
and."

• Page 76, co l. 2, line 10. Should
read, " units) such features as t he
NNNN shut."

• Page 77, coIl , line 4. Should
read, " as keyboa rd-opera ted per­
forator turn on/off ."

• Page 78, Fig. 2. "AA IN" and
"CA IN" should be reversed. Also,
" FO RCE ON C" should have been
inserted connect ing to the top 7474,
In a fashion the same as for the
connections of "F ORCE ON B" and
"FORCE ON A."

• Page 79, call , line 30. This note
should have been added at the end of
the " Clock" paragraph: " If, when first
powered up, the clock does not start,
momentaril y ground pin 15, V4. This
will a llow the clock to run through
once. Operation after th is wil l be
normal. "

• Page 8 1, co l. 1, line 5. Should
read, " printed ci rcu it boa rd that is
stacked on top of."

ex

0050:19
0144:38
0043:56
0 138:13
0037:34
0 131 :51
003 1: 11
0125 :28
0024:48
0119 :05
00 18:25
0112 :42
0012 :03
0106:20
0005:40
0059 :57
0154:14
0053:34
0147:51
0047: 11
0 141:28
0040:49
0135 :06
0034:26
0128:43
0028:03
0122:20
0021 :40
0115:57
0015:18
0109 :35

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Oscar 7 Orbital Information
Orbit Date Time Longitude

1M,,) (GMT) of Eq.
Crossing Ow

62.4
76.0
60.8
74.4
59.2
72.8
57.6
71.2
56.0
69.6
54.4
68.0
52.8
66.4
51. 2
64.8
78.4
63.2
76.8
61.6
75.2
60.0
73.6
58.4
72.0
56.8
70.4
55.2
68.8
53.6
67.2

5905
5918
5930
5943
5955
5968
5980
5993
6005
6018
6030
6043
6055
6068
6080
6093
6106
6118
6 131
6 143
6 156
6 168
6 181
6193
6206
6218
6231
6243
6256
6268
628 1

Oscar

Orbits
Oscar 6 Orbital Information

Ckbit Date Time Longitude
1M,,) IGMT) of Eq.

Crossing Ow Mode
15432 1 0105:17 70.4 A
15444 2 0005:13 55.4 B
15457 3 0100:09 69.2 AX
15469 4 0000:05 54.2 8
15482 5 0055:01 67.9 A
15495 6 0149:56 81.7 B
15507 7 0049:52 66.7 A
15520 8 0144:48 80.4 B
15532 9 0044:44 65.4 A
15545 10 0139:40 79.2 BX
15557 11 0039:36 64.2 A
15570 12 01 34:31 77.9 8
15582 13 0034:27 62.9 A
15595 14 0129:23 76.7 B
15607 15 0029:19 61.7 A
15620 16 0124:1 5 75.4 B
15632 17 0024:11 60.4 AX
15645 18 0119:06 74.1 8
15657 19 0019:02 59.1 A
15670 20 0113:58 72.9 B
15682 21 0013:54 57.9 A
15695 22 0108:50 71.6 8
15707 23 0008:46 56.6 A
15720 24 0103:42 70.4 BX
15732 25 0003:38 55.4 A
15745 26 0058:33 69.1 B
15758 27 0153:29 82.9 A
15770 28 0053:25 67.9 B
15783 29 0148:2 1 81.6 A
15795 30 0048:17 66.6 B
15808 31 0143:12 80.4 AX

36



THISMONTH ONLY SPECIALS

nl449 Kit

UI449WIT

U2l08 Kif

U220a WIT

U4328 Ki,
U4J28 WIT

RX50C Ki,

RXI44CWIT

RX220C

RX432C Ki,

RXtf

PA2501HWIT

RXI44C Kit

PAloUI/30

¥A4010H Kit

RPll44 Kil

PA4010HWIT

PAt44115 Ki,

PAI40/tO

HTI449 Kit

PA2SOlH Kit

RPT432 Kit

RPT220 krt

PAllOl15 Kit
PA4J2ltO Kit

PAl44125 Ki,

PS15C WIT

PS25C Ki,

RPT144

RPT220

RPT4J2

tr ln.mint< ite' - 1 0.111 -
Z",elen $ 11.95
..me...b••• - ,. etory rod
Ind te".d. .. ............... .. 41.95
' ''n.... in.d ..cit.. _ I Wl tt _
220 MH. .• . .• . . . . • . .• . .• . . . . 11,9S
..me" . bo.. - fHIOry w;,ed
and t..,td . . . . . . . . . . . . . . . . . . . . 49,95
trl n,min.....itel 4Jl MH. . . . . . 39.95
..me IS.H •• - ''''ory ";Ie<!
and !t'ted. ... ..... ...... ... .. 59.95

30-60 MH...., ../2 pol. 10.1
MH. crysul '~'.r . •.. • . • • .. . .. . 59.95
140·110 MHz lew ../2 poll 10.7
MHz , ,,,,tol fill.. . •. •... 69.95
urn....b••• - fatl.IV wired
and ' ..ted. . . . . . . . . . . . . . . . . . .. 114.95
21 0·240 MH. n' 12 pol. 10.1
MHH, .,.tol ~Il.. 69.95
4]2 MH. ItW .,/2 pole 10,1 MII:z
cty.tli ~It.. 1'.95
.......rv fil,.. fOf l b ,oeti¥9r
kitl li.. JOdI .dj_m chon..'
..j. ",io. . . . . . . . . . . . . . . . . . . . . . UD

2 m. ' " p....., .m p - ki,l .. in -
2frw out with , . lid ,m. swit<hi .
....... n 'OI. 59.95
"",,"ub••• - f. etory wi"d
. nod , ....d . . . . .. . .. . .. .. . .. . .. 14.95
2 ",.1., p..... lmp - 10.. in _
40w uu' _ " I.y ...,;t<hin9... .... 59.95
......u bu•• _ tHtnry wi, od
Ind m ..d . .. . .. . . . .. . .. . .. . .. 14.95
2 "'01" p , Imp _ 1.. in _
1 5.. ou' - I <on"'<lo"
l nod itohinl .. . 39.95
.i"'~1f to PAI44!I 5 kit .".p'
25w ••, 49.95
"",ilo, ' 0 PAI44/15 fo, 220 MHz 39.95
p...., omp - .imilll'O' A144!I5
' ''OP' lOw l nod 432 MH . . . . . . . . 49.95
lOw in - I40w ou' - 2 mo....
I mp - flct.'y wi,. d Ind d •. . 119.95
30w in - 140wou' - 2 m. ",
. mp _ ll<lo,y wirod . nd .....d •. . I59.95
2 ",ot., _ 2.. _ 4 ,h.nno! _ h.nd
hold .ty.wi,h <:<1"101. fo. 146.52
'impl 129.95

,op _ 2 mOl" 15.. -
<ompl (I <ry'1OIs! 465.95
'opN'" _ 2211 MHz - 1Sw -
<ompl (I cry.toh) 465.95,op."" _I0 won - 432 MHz
(I <:<\,,111. ) 515.95
'OP"'" - 15wxn - 2 m.l.. -
loelOry wi"d Ind ...' od • . •. .• . •• 695.95
"p..'" _ 15 ...11 _ 220 MHz ~
Ioc,o' y wi,.d Ind ,."od 695.95
. opNlor _ 10 ...11 ~ 432 MHz -
h elor. wi"d Ind ,..ted 149.95

12 . olt - p , ,"pply '"9ul.o' o.
ca,d 1,95
NEW _ 15 . mp _ 12 ,n l, ''''lulOlod
po.... ," pply ..I..... ..ll oI d·baek
,urrontlimi!i"'llnd o" ' ¥Illllg.
p,~,..lion 19,95
..m. IS . IKJ.. - I..,.ry wi rod
. nd "'md . . .. . . .. . .. .. . .. . .. . 94,95
NEW ~ 25 . mp - 12 •• 1, '''lull1od
p..... ..ppl¥ ..I..... ..l1old·boek
,urr.ntlimi!i"'llnd o",wlllll'
pro'oclinn 129.95
..m. o, . baY< - Io"ory "';rod
. nd "'''.d... ...... ..... .. ... 149.95

OTHER PRODUCTS BY VHF ENGINEERING
COl Kit 10,h. nn.I,... i.. X1.ld.d

../di. d. 'witching $ 6.95
C02 Kit 10 ,,," nnel .mi' dock wl"';t< h

Ind trimm." 14.95
COR2 Kit ••mpI01. COR wilh 3 second I IId

3 minu'otim." 19.95
SC3 Kit 10 d lln",1. u,. · Idlpm tor RX 19.95
C""ol. ... " .<k mo" lOp..", & ';mpl..

p.i" ffom 146.9-1 47.0 (I xch) 5.00

PS25C WIT

P53 Kil

PS15C Ki,

386 Main se., Medford MA 02155

Phollll : 6 17· 395 .f12 8 0

Radio Electronics

• '<-,-.!
2M10-70L $139.95

10 Win - 70W out 144-1 48 M Hz amp

• FUliv VSW R & rever se vol t age pro tected
• No tu nin g r equi red acro ss band
• Switchab le Class C or A B op eration
• Built-i n T R switchi ng. w/i nc reased dela y

for SSB
• F u lly compatibl e with a1l1 -1 5W FM/ SS B/

AM/CW rigs
• All sol id-stata and microstr lp con struct ion

SLINKY ANTENNAS IN STOCK

TEN-T E e
KR20·A ELECTRONIC KEVER

A fine ins trument for all -around h igh p erfor ­
mance electro nic key ing. Paddle actuation
force is f actory adjusted f o . rVthm ic smooth
keVing . Contact ad ju st m ...nts o n front.
Weighti ng fac t o r f actory set f o r optimum
smooth ness and articulatio n . Ove.-ride
"st . aight key " convenientlv located for
em p hasi s, QRS send ing or tu ne · up . R eed
. elay output . stee.teee generator wi th
edjustable level. Sel f -completi n g characters.
Plug-in circui t bo ard. For 11 7 VAC, 50 -6 0
Hz or 6 ·14 VDC. Finished in Cre am and
wal nut vi nvl. PR ICE $67 .5 0

KR5·A ELECTRONIC KEV ER
Similar to KR 20 -A but without side-to ne
OSCillator or AC power supp l y. Ideal for
portable, mobile or fix ed statio n . A gr eat
valu e t hat w ill give years 01 t roublelree
service. Ho used i n an attractive case w ith
c ream I ront, wal nut vinV I top. Fo, 6 ·14
VDC operatio n. PRICE $38 .50

KR1 -A DELUXE DUAL PADDLE
Pad die assem b lv is t hat used in t h e K R50,
housed in an att rac t i ve lo rmed alu m inum
case. "Straight k ...V" over r tc e .bu t t o n con­
t acts b rought out to a separate j ac k . Pad dle
retur n f o r ce i s an elec t ro m agnetic system
r'-'qui ri n g power source 01 6 -14 VDC @ 4 0
rna. Pad d le r etu r n force ad j u stab le Irom
5 -50 gm s. Contac t spacing adjustments
through access ho les in toP. Can b e u sed fo.
i am b ic o r conventional keyer s. Finished in
cream wi t h vinyl top . Si ze: 2" H, 4 " W , 6 "
D . Weight : 1 Y. pound . PRICE $25 .00

KR2·A SING LE L EV E R PADD LE
For key in g convention al " TO" o r discrate
charaete. keven. as used in th e K R20-A . I t
embodies a uniqua princ ip le insu rin g l o w
actuat io n f o r ce with permanen t f actory set
optimum return f o. ce and "feel." Contacts
are adjustabl e from t he fron t bV spr ing
loaded ad iu st ing screws. "Straight Kev"
over-ride t o uc h switch incl uded . F ini shed in
c ream and w al nut vi nVI. Size : 2 " H. 4 " W ,
6 " D . We ight : 1 J-S lb. PRICE $ 15.00

Draw Your Own Door Prize From Our
SUPER NUMBER CONTA INER

Mobi le Amplifiers With Versatility

FIXED STATION FOUR
BAND VERTICAL ANTENNAHF

HF MOBILE ANTENNAS

Fo ld over m ast f o r qu ick an d ea sv in ter­
c ha n ge o f resonators o r entering a garage.
When oper ati ng. mast i s held vertica l w ith
shak...p roof sleeve c lutch . 54" mast also
....r veS as % wavelength 6 meter antenn a.
Sta inless steel base h as 3/8"·24 t hreads to
fit mobile b all mount o r bumper mount.
MODEL MO-l
For deck Or fender m ounti ng Fold is at
r oo f nne 1 5" above b ase . $ 15.95
MOOEL MO-2
F or bumper mou nti ng _ Fold i s at r o o f li ne
27" ab o ve b ase. $15.95

Covers 10 · 15 - 2 0- 40 Meters
Only Hustler G ives One Setting for

Whole Band Coverage
MODEL 4-BTV
• L o w est SWR -PLUS.
. Band width at i ts b roadest! SWR 1 .6 to 1

or better at b and edges.
• Hustler exclusive trap covers "Spr i tz"

e x truded t o otherwise unattainable close
tolerances assurin g accu ra te and per ­
manent trap . esonance.

e seua o ne inch f ib erg l ass trap for ms for
opt imum e lectr ica l and mechanical
stecuttv.

• Extra h eavv duty aluminum mounting
bracket with low loss - h igh stren gth
insul ators. Moun ting hardware rnctcoee.

• All sec tions 1%" h eavv wall , h igh stren gth
alumi num.

. St ain less steel clamps p ermining adjust­
ment w i t hout dam age t o t h e aluminum
tubing.

• Guaranteed to be easiest assembl y of any
multi -band vertical.

• Anten na has 3/8" ·24 stud at top to accept
RM·75 or RM-75-S Hustler .esonator f o r
75 m eter operat ion w hen desired .

• Top loa ding on 75 m et ers fo r broader
bandwidth and h i g h e r radiation
efficiencv l

• Feed wi t h anv length 5 0 ohm coax.
• Power capability - full legal limit on sse

or CW .
• Mountin g: G rou nd mount with or without

radialS. Or roof mount with r ad ia l s.
L en gt h: 2 1'5" Weigh t ; 1 5 Ibs.
MODEL 4 -BTV $79 .95

The Majority Choice of Amateurs
Throughout the World!

For 6 ·10 -15 · 2 0 -40 -75 · 8 0 Meters

HUSTLER MASTS

Na t ional NCX -3 with sp kr supply . $350 .00
Nat ional N C5·5 with spk r suppl v • • $ 425.0 0
HR0500 • •• . . . . .. . . . . . . .. , .• $ 1600.0 0
Nat ion al N O L 2 0 0 0 2KW PI P ....$ 6 00.00

ALL ABOVE GUA RA N TEED 30 DA YS
THIS MONTH'S CL OSE OUTS AS IS

Hallicr aft ers used SX ·146/HT46 . . $ 400 .00
Heat hkit 88 102/8860 0 $450 .0 0
Standard 2 mtr. F M u sed repeater

mod ified $30 0 .00
Drake R-4 $230. 00
us ed 2C $249. 00

2N T . ... .. . . . . ..••. .• . •.• $B9. 00
V en us SS2 mo nitors, ne w. in b o x . $2 75.00
CDE Rotors

Ham II . . . . • .. . . . • • • . . . . . • $ 159.95
AR 22XL •• •.. •. •••••.• . .. • $ 4 4 .95
CD4 4 • ••• • •..• .•.• . . .. . . . $109 .9S

Belden
RG8U Fo am w ith co n nectors

(PL259) 2 0 ' $ 11.0 0

50' f or 19 .0 0 , 75' lor 28.00 .100 ' for 37 .0 0

RG 5 8U Foam w i t h con n ect o rs (PL259)
2 0 ' fo r $ 6 .00 • . • . . . . . . . . 2 ' $ 1 .90
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by
Everett C. Magee WA4LZMIW5SAY
6260 N.E. 20th Terrace
Fort Lauderdale F L 33308

A PC Board Bonanza

T he amateur experimenting with solid
state projects certainly must have a

wett stocked junk box these days. Higher
min imum order requirements, spiraling
prices, failure of d istributors to stock catalog
items and slow delivery have left many of us
with unstarted or u nfinished projects. And it
is gett ing worse!

The accu mulation of tu be vintage parts
are of litt le, if any, use in solid sta te
circui t ry. On th e o ther hand most of the
min i discrete devices can be used to some
advantage in even the latest Ie lash ups.

The solutio n to th e above, at this QTH
anyway, is surplus PC boards. l et th e buyer
beware ! There are circuit boards and then
there are circuit boards. Keep away from the
encapsulated board as well as the older and
larger boards for obvious reasons.

As an example of the circuit board
bonanza, I have acquired and stripped (with
85% recovery of pam) over sixty boards
within the past six weeks. They were the
small 2"x2yj," computer boards, lo ok new
and were probably thro wn out due to an
imperfect test or were replaced by modern
circuits. I kept a record of th e most recent
batch stripped. Here are the results. Out of
23 boards, costing $2.90, the following
components were recovered:

126 transistors. mostly plastic, GP or
switching- types such as 2N3638, 2N3640
and 2N3646 or equal.

343 resis tors. 290 were \4 W 5%, o thers
were Vl W 5% or \4 W 1%. All good values.

6 1 capacitors. 4 5 were Mylar and 18 were
SM midgets. 5 were Eric piston trimmers,
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eac h with a catalog price in excess of that
paid for the whole batch of boards.

171 diodes, both silicon and germanium,
equal to 1N914, 1N60 and 1N270, etc.
Several were zeners in the 4 to 8 V range.

22 right angle, 15 pin connectors. These
arc perfect for joining a d isplay board to a
main board for counters and cloc ks.

As I mentioned earlier approximately
85-90% of th e recovered components passed
a preliminary lest, were separa ted acco rd ing
to type or value an d sto red in parti tioned
plast ic boxes for future use . Of the small
percentage of rejects some were damaged in
rem oval while some may have been defective
when rece ived. No co mponent, new or used ,
is insta lled at t his QTH without prior test. I
learned that the hard way.

To acco mplish the above high recovery
rate takes patience, a good desclderjng tech­
niq ue and the proper equipment. All equally
important.

Let 's start with the equipment. I will first
list the minimum requirements then follow
up with some very desirable additional
items.

The basic tools are as follows: Needle
nosed pliers, 4 or 6 inch. These shou ld be of
bes t q uality wi th a sharp need le pa inI, Klein
303-6 or equal; a solde r aid/scriber eq ual to
Moody MS-2 ; a small pocket ty pe screw­
driver, Xcelite R· 3323 or equal; a small
sharp pocket kn ife; a small vise; and a small
soldering iron, wch a.. an Ungar No. 776
with Nos. 1235 and 535 heating eleme nt;
plus No. 33 1 and the No. 6940 Princess
minitip. (More about th is soldering iron
co mbina tion la tcr.]

The followi ng items would make the
work easier and would probably reduce the
number of damaged co mponents: A small
mult iposi tion vise such as Lafayette's
13PSS9 16 would permit positioning the
boa rd at a more convenient angle; a combin­
atio n bench light an d S" magnifier would
help see those tiny le ads and reduce eye
strain; and a variac or equal would control
the solderi ng iro n temperature to just
eno ugh fo r th e job at hand.

Now a word about th at all important
tec hnique: We start with the choice of
boards. Look for unencapsulated , 1/16"
thick, foil on one side boards contai ning the
items you wan t. Some transistors are user
coded and, until someone co mes up wit h a
conversion table, might co mplica te your
selection and testing. The component leads
usually are cut about 1/16 to l /S" longer
than the board thickness and crimped before
solderi ng. Th is is what we want.

We start with the transistors since we
have no way of heat sinking them. Set up
the 1235 element with a 6950 t ip at about
SO V, if a variac is used, so that you have an
elemen t full of heat, at a low value, trans­
ferring insta nta neous heat thru the minitip
when it touches the fo il. Hold the board in
your hand, in a vertical plane, ahout 6 or 8
inches fro m the vise, touch the CLEA N tip
to o ne of the foil pa ds JUST long enou gh fo r
the so lder to become fluid th en QU1 CKL Y
rem ove the iro n and at the same lime ta p
the edge of the hoard smart ly on the vise.
The molten so lder will fly off leaving the
lead clearly visi ble. Lift the lead, with the
knife blade, clear of the pad to a perpen-



dicular oosuro n. This will free the lead .
Repeat the operation with the rema in ing
leads in seq uence. Do not desolder more
than o ne lead at a t ime. The time used in
lift ing the lead allows the transistor to cool
off a bit between heats. After the third lead
is freed turn the board over and , using the
knife blade, pry th e transistor from the
board. Straighten the leads wit h the pliers
and lay aside for later testi ng. Remember,
too muc h heat o r hea t applied for too lon g a
time will ZAP t he com ponent.

Nex t in order o f fragility are the d iodes.
Fortunately we ca n heat sink them by
sli ding o ne jaw of the pliers under the lead,
grasping th e lea d f irmly, then as heat is
app lied to the fo il side we lever the diode

lead free much as a de ntist pulls a tooth . T he
pulli ng actio n straightens out the crimp as
the lead comes free.

The same approach may be used on the
capacitors an d resistors. In some cases the
scrt ber point must be used to lift the lead
enough for the pliers to be slipped under it.
While re moving diodes, capacitors and rests­
tors no tapping is required . Just clam p the
board in the vise and use the iron in one
hand and the p liers in the other.

The angle connectors are salvaged by
using a ho tter soldering combination plus
the tapp ing tec hnique to remove th e solder
before pryin g them free with a screwdriver.
Work from both en ds as the connectors are
easi ly broken.

After the stri pping operatio n is com­
ple ted, sort the compon ents, test and store
them for future use. The GO- NO GO testing
is done he re using t he Heath IT-1O Transis­
tor Tester and a Simpson Model 260 Multi­
meter. An adaptor for the small tra nsisto rs
was made by sold ering spri ng wire co ntact
and lea ds to the proper pa ds of one of the
stri pped boards to allow testi ng in the IT-1 O.
Wh ile the tra nsistor leads are short they will
fit th ru a 1/16" board perfectly and are of
top q uality.

Surplus boards are available f rom ma ny
sources and at prices rangi ng from give away
to all the traffic will bear. Select you r PC
board s with care. If you can't use the parts
it's no bargain at any pri ce. -
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by
Robert Vil last rigo WN5NBE
309 Irvington Place
San Antonio TX 78209

Government Surplus:

Is It All Gone?

T he label on t he crate said "Radio
Transmitter ," and gave the coded

model number . I knew that this particular
model cost the U.S. Government $1235, and
considering the paltry few cents I had
bou ght the crate for , I eagerly pr ied open
the crate and dug through five pounds of
pac king material to get at my prize. But I
found no new radio transmiuct. I found
instead a dusty, half-empty wine bottle ­
and a cheap brand at that.

I was understa ndably disappointed, but
not exactly surprised; buying from the
world's largest and cheapest department
store , t he Defense Property Disposal Service,
has increasingly become a lest of patience , a
kind of Russian roulette fil led more and
more with pitfalls. Sad to relate, the DPDS is
rapid ly losing its rating due to an apparent
shortage of materials. Worse, the quality of
the mater ial available is declining, as is the
frequency of the sales themselves. Another
barometer is the price of the lots; cosh have
dou bled and even tr eb led within the past
few years. To cite some examples: Elec­
tronic equipment and spare parts weighing
ten thousand pounds went for four cents a
pound a year ago; now you will have to pay
as much as th irteen cents a pound fo r the
same amount of stuff. Last year , you could
buy instruments at sixty-five cents a poun d;
now the same inst ruments at surplus will run
you well over a dollar a pound. I recently
paid ncartv twelve dolla rs a pound for some
Hewlet t-Packard test equi pment - double
the rate I paid eighteen months previously.

There are instances to make both t he
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tax payer and the surplus buyer blanch . A
short time ago 345 individual lots of elec­
trical and electronic equipment came on the
market. The lots cost the U.S. Government
- and hence the taxpayer - just under $8
million . The whole shipment was sold off for
$127,000. Much o f the equi pment was
brand new, and most of it was still packed in
original contai ners. Elect ronic lab equi p­
ment, aircraft parts and instru ments that the
U.S. paid $6 mill ion for was parcel ed out to
sur plus buyers for less than $75,000. A good
deal for the buyers, a bad deal for the
taxpayers.

As stagger ing as these figures are, they are
a drop in the bucket com pared with what
went on following Wor ld War II and the
Korean War when you cou ld buy an aircraft
carrier .11 the scrap price of two cents per
pound. The catch, of course, is that yo u had
to move the th ing yourself; this could be a
problem if you lived in Boise, Idaho.

The surplus buyer 's problem today is
find ing lots that contain worthwhile elec­
tronic equipment at pr ices that make their
resale really worthwhi le. And it 's getting
tougher all the time. Government con tracts
for de fense have been sharply redu ced, and
in some cases cui altogether. New con tracts
for design and manufacturing are practically
non-existent . Foreign aid programs have felt
the weight of the Congressional axe . The
wake of thc war in Viet nam left no bonan za
for the American surplus buyer; most of the
goods left over from thai war are being
funneled right back to Southeast Asia and,
increasingly, to Israel. Only driblets seep
back to the country o f or igin, i.e., here, for

sale to the public that paid for them in the
first place.

I ta lked to one of the nation 's top dealers
in surplus electronics, Ray Kilby, who has
some advice for anybody who wants to get
into the surplus game. Kilby is an executive
with S.P. Airparts in North Hollywood,
California, and is ranked among the most
prolific buyers of surplus materials. Kilby's
prime co ncern is stoc kpiling parts and units
agai nst thc day when the surplus supply is
tru ly exhausted. To beginners who are con­
templating bidding on thei r firs t batch of
surplus as an entry into the game, Kilby has
this to say: " Don't! It takes more years to
learn the little things about this business
than il does for any other professional to
learn the big things abou t his profession.
You don 't stand a chance - unless you
happen to be wildly luck y. Competit ion is
pretty fierce right now, and is nOI liable 10
lessen. The average man can't pl ot a money­
mak ing career by waiting around 10 get
lucky, and luck is the name of the game for
the amate ur surplus buyer."

If you decide that you r luck is running
good and want to go against veteran Kilby's
advice, bear in mind that Government stoc ks
are no l as large as they have been in years
past, and that you will be bidding against the
pros-guys li ke Ki lby. It 's better, and safer , to
buy the odd piece from your local junkvard
or surplus store. Begin your own stockpile of
item s that will grow in val ue. Those ten-for­
a-dollar pr inted circu it boards won't be
around much longer. The $20· B O receivers
and tr ansmitters that, with a small co nver­
sion, were so popular with hams and SWLs,



have all but vanished from the stetves. The
latest government receiver on the market has
a digital readout and goes for anywhere from
$500 to $1400, depending on the cond ition.
And there are not a great deal of even these
expensive items available .

The top-ranked test equipment is just not
makin g it to the shelves: most is being
gobbled up by co mpanies who are in the
business of reconditioning and resale for a
staggering pr ice that can be afforded by a
cor poration, but not by the hob byist or
small businessman. Another factor facing the
small buyer is the sheer sophistication of the
equipment tha t someti mes becomes avail­
able; so me of it is so specialized that it is
useless for any function other than the one
it was designed for.

Okay, so the picture is a li ttle dark for
those who might like to break into the
surplus fiel d as a career. This doesn't mean
that the ho bbyist or the inveterate do-it­
vour scttcr has to forego the pleasure of the
hunt or the personal rewards of scouting for
bargains. They are good buys in some items
that haven't made it to the commercial field
of electronics and won 't have any industrial
use unt il the advances made in military
electronics arc made available to the con­
sumer. What wc are talking about is real war
surplus: overruns, over-purchased a nd over­
o rdered elec tronic equipment designed for
the military, usually deve loped far in
advance of the consumer market. Some of
this stuff is reall y a stri pper's delight, con-

ta ining as they do manv of the newer solid
state devices that have a healthy price tag
when bough t new. A few power suppli es are
surfacing among the unidcntifiablcs, and
most have low voltages and are near-perfect
for transistor applications.

A recent report fro m the West Coast
reveals that the U.S. Government is bull­
dozing tons of good elec tronic equ ipment
and turning it into a mass of unusable junk.
The electronic equipment, ground to bits ,
was worth mill ions, destroyed , the Govern­
ment says, because it had not been "demili­
tarized." In govern men t jargon, to
dem il itarize is to render equi pment unusable
in its origi nal form. In the past, a technician
demilitarized a piece of equipment by using
a pair of si de cutters to snip off a plug or
remove a meter. The equipment was
rendered ino perable - but it was repairable.
Unfor tunately, th is method of dem il itariza­
tion has been brought to an end ; the
equ ipment is simply destroyed beyond
red emption. Sadly enough, there are
instances where the iden tical equipment can
be purchased across many elec tronic dealer
counters in prist ine form - but for ou t­
rageous prices. If the public could have
access to the plowed-under elect ronics, pur '
chasers could have a real break on a fair-bid
basis. What to do? Write your Congressman.
If the present policy continues, the shortages
will become even greater, the prices higher.
It could come to the point where the great
middle grou nd will vanish, leaving the

individual purchaser no choice but outright
junk o r goods priced above his head .

Until that day comes, here are a few basic
guidelines to the surplus shopper. When
exami ning items, pay close attention to the
way t he crates are tagged . The items are
tagged with one of three colors on tap
about 3 x 8 inches. Yellow means that the
described item is new or in operating con­
dition. Green indicates an item that doesn't
work, but that is repairable. A red tag means
d isaster ; even government technicians are
unable to fix whatever is wrong. These tags
are usua lly corr ect, and a quick glance can
save you plenty of grief. But remember that
the really good stuff is going OUI the back
doo r as soo n as your local surplus dealer
unloads the truck. The big dealers are there,
waiting and, as the shortages grow, so will
the lines of those waiting for good dea ls.
Your best bet is to cult iva te the friendship
of one dealer ; most wil l save wanted items
for faith ful customers.

If t he fl ow of surplus material continues
to cho ke off, many dealers who have had
second homes at redistri bu tio n centers will
fade from sight. Buildings and property
around these once-bustling centers will
become vacant. The employees, once
junkmen, will become junkmen again.
Leaving the empty warehouses, they will
take to the roads in flatbed trucks, looking
for junk. They will be hoping that someday
the good times wil l roll again.

If there 's another war, that is. •
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Up to 9.5 dB gain over V2 wave dipole
3 active elements on 20 and 15 meters
4 active elements on 10 meters
25 dB front-to-beck ratio
SWR less than 1.5:1 on all bands at resonance
24 ' boom, 20' turning radius
6.1 sq. ft. surface area, net weight 61 .5 lbs.
For best resu lts, always use a BN-86 Balun

No other antenna gives you performance on 10, 15 and 20 meters equal to the
TH6DXX Super Thunderbird. It 's bui lt. without compromise, to be electrically and
mechanica lly superior to everyth ing else.

Separate " Hy-Q" traps are used for each band and they are factory tuned for
peak performance. You can get optimum results on transmission, phone or CWo
with the easy-to-use tuning charts we supply.

The cast aluminum. tilt-head, boom-to-mast bracket accommodates masts from
11/4 " to 2V2" and provides mast feed -through for stacking with other antennas.
Taper-swaged, slotted aluminum tubing is used for easy adjustments and light
weight. Ful l circumference compression clamps are used throughout. instead of the
usual, self -tapping screws. All element-to-boom brackets are formed from extra
heavy gauge aluminum.

Hy-Gain's exclusive Beta Match is used to give optimum match ing on all three
bands and a positive DC ground path.

For tri-band OX, nothing can beat the Super Thunderbird .

SUPER THUNDERBIRD
The UltimateTri-Band

6-element Super Thunderb ird
a-element Thunderbird
3-el ement Thunderbird Jr.
2-element Thunderbird

Order No. 389
Order No. 388
Order No. 221
Order No. 390

Hy-Gain Elect ronics Corporat ion 8601 Northeast Highway Six ;
Lincoln, NE 68505 ; 402/464-9151 ; Telex 48-6424





by
Warren L. MacDowell W2AOO
11080 Transit Road
East Amherst NY 14051
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A n accurate wind speed indicator
(anemometer) is especially difficu lt to

de sign. The most sign ificant problem
becomes appa rent when very low wind
speeds are invol ved. The most common
anemometer is the rotating "cup" device
that in turn drives a small generator or
electronic indicating device. The " cup"
anemometer, at low wind speeds, mu st be
very efficient (wind capture wise) and have

little friction so as to detect low wind
speeds.

The accepted reference for wind speed
indication is a tube of a known diame ter
bent at a 90° angle which t hen directl y feeds
an air pressu re meter. Of course, this tube
mu st face the oncoming wind directly at all
times and all tube dimensions must be taken
into consideration . The air pressure meter
readings are then converted to wind speed in
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Fig. T. Anemometer fight activated trigger. PT-I - Radio Shack FPT- I OO onototranststor; Ql , Q3 - 2N3906 NPN silicon
transistors; Q2 - 2N2222 NPN silicon transistor; Q4 - 2N3643 NPN silicon transistor, R I - 10,000 Ohm trtmoot; R2 - 10,000
Ohm, ~ Watt carbon resistor; R3, R9 - 2200 Ohm, 14 Watt carbon resistors; R4 - 22,000 Ohm, 14 Watt carbon resistor; R5 ­
18,000 Ohm, ~ Watt carbon resistor; R6 - 27,000 Ohm, 14 Watt carbon resistor, R 7 - 1800 Ohm, 14 Watt carbon resistor; R8 ~
33,000 Ohm, U Watt carbon resistor.
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mil e... per hour, depending on air density,
temperature and whether or not a bird is
resting on the tu be [coefficient of air
friction depends on size of bird, nu mber of
feathers on body and how man y seeds he has
eaten the day before - owls excluded due to
excessive mass) .

Various other types of anemometers have
been created . For example - those that
expose an electrically heated wire to the
wind and then measure the specific resis­
tance of the wire. As the wire is cooled by
moving air, the resistance wou ld change
accordingly.

The average ham shac k in this day and
age possesses a digital frequency counter
wi th a t least a o ne seco nd input gate time.
(If not, begin construc tio n of one imme­
diately.) Now, assuming that you have a
frequency counter, you also need a device
plan ted on your roof top that follows the
wind speed and will produce o ne pulse every
second when the wind spee d is o ne mile per
hour.

Crea ting a pulse that will trigger the
cou nte r is not much of a problem. Devising a
way to generate this pu lse at one time per
second at o ne mile per hour is anothe r story.
We decided to generate the trigger pulse by
using a ro tating disc with a single ho le drilled
in its periphe ry to admit a light pu lse. If a
li gh t emitting diode was placed above the
rotati ng disc and a phototranslstor belo w the
disc, the hole would pass pulses of light as
the disc was rotated. Pho totransisto rs are
very responsive and fast switching devices.

4'



63,360

3600

would equal the distance in inches that must
be traversed in one second to equal 1 mile
per hour or 17.6". 17.6" would be the
circumfere nce of the disc with the light hole
exactly at the edge. It is easier to construct a
larger disc and drill the hole at the 17.6"
circumference point. The diameter of a
17.6" circumference disc would be:

An LED as a light source should have a
reasonabl y unlimited life span (the LED
doesn 't have a filament so theoretically
never burns out].

The size of the rotating disc and position
of the light passi ng aperture hole was deter­
mined as follows :

If the wind speed is one mil e per hour,
the air molecules must travel 5,280 feet or
63,360 inches in one hour (5,280 fee t x 12
inches). Therefore if we have a small disc
(friction free) driven by a cup type anemo­
meter, it must have a ci rcumference that
would travel one mile in one hour when the
wind speed is one mile per hour. If 63,360
inches = 1 mile and 3600 seconds (60)(60) =
1 hour then:
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PT - I

, I

I I
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..::::... SINGLE CONDUCTOR
TAPED TO CO - AX

c

or 5.6". The radius therefore would be J.1 of
5.6" or 2.8" from the exact center of the
disc.

We happened to run across a "high
intensity" red LED at a local hamfest and
used this as the source of light for the
pho to t ransistor. Any common garden
variety LED should work equally as wel l, as
the dc amp li fier following the phototran­
slstor has plenty of gai n. Of course the
enclosure containing the LED/phototran­
sistor combination must be reasonably "light
tight" or extraneous sunlight will produce
erratic readings.

The phototransistor used is a Radio
Shack FPT-100. These sell in the neighbor­
hood of 794_Of course there are many other
types of phototransistors available and all
are quite reasonable in price.

The FPT-100 phototransistor is capable
of very fast response. It has a much faster
response time than will ever be required by
the anemometer trigger disc. If you want to
ma ke sure that the phototransistor is really
functioning. attach a light emitting diode to
an at source such as a 6.3 ac filament
transformer in series with a 1000 Ohm
current limiting resistor. The 1000 Ohm
resistor is a nominal value and may have to

be decreased to obtain sufficient light
intensity from the LED. Place the ac illu m­
inated (modula ted) LED directly in front of

+
5V
DC

J
.._-.-_~ UI

LM 3091<

0 4 +

C'j3000 uF
25V

TO QI
BASE

6.'
AC

RI

FI
1/2 A
125V

117 V
AC

Fig. 4. LED - phototransistor cable. 0 1 - high intensity red light emitting
diode (any bright clear red LED); PTl - FPT-100 photo transistor (Radio
Shack); R 1 - 220 Ohms, ~ Watt carbon resistor; Coax - RG/59U or smaller.
Miniature mike cable will also work.

LM 3091<
BOTTOM VIEW

Fig. 5. Frequency counter anemometer power supply. CI - electrolytic
capacitor; 0 1-04 - 1N4002 silicon rectifiers (50 V, I Amp or m ore); FI ­
slow blow fuse; Tl - 117 Vac primary, 6.3 oc secondary 1 Ampere filament
transform er; V I - Notional LM309K 5 IIOlt voltage regulator.
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Fig. 6. Disc assembly.
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1/8" HOLE

1/ 8 " COPPER DISC
I 112" DIAMETER

"HALFSHELL" OF
L'EGGS CONTAINER

the pho to transistor and attach the output of
the amplifier to you r counter. The observed
cou nt should be 60 Hz. A more exotic
method is to illuminate and modulate the
LED with an audio generator. The counter
should read the audio frequency directly as
the phototransistor responds to the audio
modulated LED. This virtually is the same as
a photoce ll detectin g audio fro m varying
film density in a motion pic tu re projector.

We have covered the const ruction of the
rotat ing disc t rigger and bearing sup port
asse mbly. The next device is the ro tati ng
"cup" assembly. It is difficu lt to "peen" soft
meta l into a perfect cup shape to form the
air scoops. We thought of using commer­
cia lly manufactured soup lad les which are
close to the desired shape. However, it
seemed wastefu l and expensive to hack up
fou r perfec tly good soup lad les. It f inall y
occ urred to us that L'eggs pantyhose con­
tainers are just about perfec t for this applica­
tio n. These egg-shaped plast ic containers
split in half and prov ide two cu ps fo r the
anemometer assembly. Th erefore two L'eggs
conta iners are requi red for the anemometer.
If you haven't access to these conta iners,
co nvince the XYL th at these are defini tely
necessary to beautify her legs beyond belief
and at least two pair are requ ired shoul d a
"run" occur in o ne set.

The L'eggs halfshell is drilled so as to
admit a coathanger wi re to ward the front
half of the parabolic shape. Epoxy cement is
used to secure the coathanger wire wh en
inserted through the plastic halfshel l. These
plastic shells are weather resistan t and
normal corrosio n will not ta ke place. Th ey
are li ght and respo nd well to wind "excita­
tion ."

Fig. 1 is the fu ndamental c.c. ampl ifier
that senses the variation in resistance of
PT-1. Th is amp lifier also provides the purses
of sufficient am plitude to drive a frequency
counter. Parts placement is not critical so
this amplifier may be constructe d as a
printed circuit or bread board. As with any
ampli fier, the entire assembly shou ld be
shielded to prevent hum pickup or other
extraneous outside noise.

Fig. 2 illustrates the mast attac hed box
contai ning the LED-phototransisto r sensor
and rotating di sc. The wooden box should
be wate r and li ght t ight.

The remaining ill ustratio ns are self­
explanatory when construc ting the anemo­
meter.

What we have descr ibed is a device that
will provide an interesting add ition to your
prese nt freq uency cou nter. At least it will
remind you of when it is necessary to cran k
down your expensive 10 element 20 meter
beam when the wind becomes beyond
limits. -
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Stereo - A New Type of

CW filter
by
Robert L. Anderson W8KZM
39 1 Pleasant Ridge Ct.
Saline MI 48 176

D ocs this sound li ke a famili ar situation?
You [ust installed a narrow band CW

filter in your receiver and are now ready for
that upcoming CW contest. Comes the week­
end, and with it disappointment ! Those rare
multiplier contacts arc st ill buried with
strong QRM on each side. Your new fil ter is
sharp, 400 Hz or so wide, wi th steep skirts
on each side. However, somehow when you
tunc o ne QRMing sta t ion off o n the low side
of the fi lter, the stat ion that was just off the
high side is no w 59, and the rare DX is still
unreadable.

Having been in this situation myself
duri ng contests, or even in periods of heavy
CW activity, I wondered jf there was a way
to further un tangle the CW signals from each
other. My particular receiver is the Heath
5 6-301 wit h the co nventional 400 Hz CW
fi lte r. A still sharper fi lter might be an
answer, bu t there are problems of dash-dot
slurri ng due to the narrower bandwidth and
filter ringing.

I then thought about usmg a pair of
stcrco headphones (or two speakers)
together with a pair of high Q filters to
channel each end of the 400 Hz CW filter
passband into separate audio channels,
thereby creating a "stereo" effect. It seemed
to me that by doing this, it shoul d be
poss ible to use the ab ili ty o f the brain to
dist inguish between the signal level arriving
at each ear and to "compu te" a location in
space for the origi n of the sou nd. With such
a system, CW signal at 800 Hz would appear
to come from the left and 1200 Hz signal
from the right. Signals at frequencies
between 800 and 1200 Hz would "appear"
to come from various azimuth angles
dependin g on the specific frequency as
shown in Fig. 1. Tuning across the band, a
signal will appear first to one side of the
ope rator, then appear to drift across in
front, and finally appear lo udest in the other
side before disappearing completely. By
add ing the feeli ng of spatial dimensionality
to an incoming signal, it should make it far

CHANNEL A (800 Hz) c w STEREO CHANNEL B (1200 Hz)
FILTER

SPEAKER RECEIVER SPEA KER

• WITH NAR ROW BAND e
CW FILTER

Fig. 1. CW stereo filter in operation. 800 Hz signals come from
operator 's left, and 1200 Hz signals from the right. Those
signals in between (1000 Hz) will "appear" to come from
directly in front of the operator.

Fig. 2. Filter response curves.
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easier for an operator to concentrate on a
single signa l in the presence of several other
QRM ing signals on slightly different fre­
quenc ies.

The Filter

The two separation filters were designed
to have the characteristics shown in Fig. 2.
One fi lter was designed to peak at 800 Hz,
which is the low end of the passband for the
CW fil ler in the 58-301. The o the r filte r was
designed to peak at the high end of the CW
filter passband, or 1200 Hz. The Q of the
fil ters was adjusted so that each channel will
supply exac t ly 0.5 of its peak output signal
at 1000 Hz.

•
'----- -

o.~

", ,

The Circuit
The circuit for accomplishing this is

relatively straightforward , and uses 88 milli­
henry toroid filters to divide signals into the
two separate frequency dependen t channels.
The en tire circu it (see Fig. 3) consists o f a
si ngle LM3900 quad operational amplificr
and two power transistors for active COIll­

ponents. The first am plifier section is simply
a linear pream p to assure adequate voltage
levels at the fi lter section. The two filters
L1, C1 and L2, C2 are the 1200 Hz and 800
Hz filters respectively . Two more a mplifi ers
buffer the outputs o f the two filters and
drive the bases of the output transistors 0 1
and 02.

Si nce stereo headphones are gcnerally low
impedance (4-16 Oh ms), some extra current
gain, provided by 01 and 02, is necc ssarv.
If, however, high impedance headphones
(2,000 Ohms) are availab le, or fabr ica ted by
rewi ring a pair of standard high impedance
headphones, then 0 1 and 02 cou ld be
eliminated. Don't forget to keep the 35 uF
blocking capacitors in the circuit, however!

The 3900 Quad Operationa l Amplifier

For those un familiar wi th the LM 3900, a
few words on its des ign are in order since it

is unconventional and understand ing the
principles of its use will be of help in
troubleshoot ing the circuit. The LM3900
consists of four h igh-gain linear operational
amplifiers in a single 14 pin DIP package.
Each amplifier has a unique input circuit,
called a "current mirror" rather than the
conventional differen tial t ransisto r pair. The
LM3900 is designed to operate from a si ngle
suppl y. A schematic showing the connection
of one LM3900 amplifier section as an ac
coupled amplifier is shown in Fig. 4 .

Correc t de biasing of the LM39DO is
accom plished wi th Rl and R2. The amplifier
output de level is usually set to be equal to
one-half of the supply voltage to give maxi­
mum ac signal swing. R1 is selected to gi ve
approxi mately 10 uA of current into the
positive input port, which acts essent ially
like the base of a NPN transistor:

Vs - 0.6

R]
With R2 con nected, the amplifier output

will increase unt il 11 = 12, assuming am plifier
saturat ion does no t occur fi rs t. The LM 3900

,

..,
E ~ 2 1

c.." ....n'.'
o

ccrwr
GOlOU..O...

/

,J
?~' '.'6-9v " .

1
~.

'00' ,
Ii

.,
[I

,.
),~ • '"~~ " ce , ,rz ,

" ~ ,),

f-"', In .. ..- • '.',(
, ", u ...... ,.u : ' ''EG •'....

, .. £ 6 ,.
". '.'

' ",El>
..Jt:~1

" I" " Ii47,.' .,,"'.. , • ,.
)"' 00' 0-

m u o
I _. ,.

~
,

W
~E C E l vE ~

""OlQ

Fig. 3. Schematic of stereo CW filter. All resistors % Watt, 5%, except where noted.
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Fig. 4. The LM3900 os an ac coupled amplifier.

signals , glvmg a feeling of listening depth
never experienced before. Tuning across
signals in the crowded portion of 40 meters,
signals did indeed appear first on the left,
seem to drift across the operating position
and then dominate the right side. Tuning in
two signals, less than 400 Hz apart, there
was a definite dimensional qua lity to the
signals. It seemed very much easier to
conce ntrate, for exam ple, on the W6 comi ng
from the left and the CR6 calli ng CQ DX
coming fro m the middl e right hand sldc.

Speaker phasing is qu ite importan t , and a
noti ceab le change in the "signal-in-the­
middle" effect was noted if the speakers are
out of phase at 1000 Hz. When first setti ng
up the system, experiment with the speaker
phasing by reversing the leads to one of the
speakers to see which configuration pro­
duces the best "signal-in-the-middle" effect
at 1000 Hz. When the speakers are phased
correctly, a 1000 Hz no te should appear
equidistant between the two speakers , and
the signal shou ld make a smooth transition
betwee n the two spea kers when sweeping
bet ween 800 and 1200 Hz. There sho uld
also be a noticeable improvement in the
"dimensional" effect when the speake rs are
phased properly.

If sufficient sou nd level cannot be
obtained without distort ion, the n a higher
output driver stage, such as the one shown in
Fig. 5, is recommended.

The results using a pair of stereo head­
phones were not quite as dramatic as with
loudspeakers, yet were still qui te effect ive.
Some of the " dimensionality" appears to be
lost by using headphones, yet the separat ion
of signals into the right and left hand
channels is still qu ite apparent . Again, some
expe rimenti ng with the headp hone phasing
is necessary to achieve the best effect. Since
most stereo headsets employ a common
grou nd, the connections may have to be
reversed inside the plug or one headphone
itself.

And Some Conclusions

This circuit is, I believe, a somewhat
un ique approach to the problem of separ­
ating QRMing in CW signals from each other.
I wou ld be interested in hearing from any­
one else who decided to try this circui t to
learn what their results and experiences were.

Further improvements can no doubt be
made to this in itial concept. One possibility
is the addition of a third center speaker
channel tuned to 1000 Hz to improve the
dimensional effect. This would work,
obviously, for the speaker method only,
unless you have somehow been uniquely
blessed with three ears! Also, I can supply
PC boards for the circuit described in this
art icle for $6.00 each. _

v.

~ an
~SPEAI(ER

T1 - soon to sn

11 = 12 and Eout = Es/2

,>- l-- .SIGNAL OUTPUT

Vs • DC
e

R'

1,-

And Cl is selected such that for the lowest
frequency of interest (flow):

The Hardware

The circuit was built on a PC board and
then mounted on a Ten-Tee Model j W.g (6"
x 8" x 2W') cabinet. The gain and balance
controls were mounted together on the right
side of the front panel and the power switch,
pilot lamp and three circuit phone jack on
the left. See photo of the un it. The circuit
can be powered by either a 6 or 9 volt
battery or an internal 6-9 V dc, ac line
power supply . The de curre nt requ iremen t is
approximate ly 200 mA.

The Results

The initial tests of the CW stereo filter
were made using a pair of 16 Oh m Utah
compact hi-f speakers spaced abou t 4 feet
apart and 2 feet above the operating posi­
tion. The results were qui te dramatic! The
entire shack seemed to "fill" with the sound
of the receiver background noise and CW

CI;;> 1 XIO
2 IT (flowl R3

The ac gain is set by: Gac = R2/R3

.9V

Since:

operat iona l ampl ifiers operate on a cur rent
inpu t ba lance and not a voltage input
balance as do other amplifiers.
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Fig. 5. Optional output stage (2 required).
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I t was decided to bu ild a receiver rather
than to convert a broadcast band

" tra nnv'' as it was consi dered that the
normal cheap t ransistor portable would lack
some essential refinements as well as sensl­
tlvitv . What was aimed at was a set of such
design that could be easily dup li cate d and
therefore was not too com plicated and did
not require cr it ical adjus tme nt. Sensitivity
was to be comp arable to any good communi­
catio n receiver an d selectivi ty to be adequa te
for prese nt activity in the VK3 area.

With these standards in mind a design
which appeared some time ago in a British
magazine was used as a basic format. By
certain modifications and by leavi ng out
what were regarded as superfluous refine­
ments, an excellen t "blrd's nest" was pro­
duced on the bench and in due course thi ..
was drawn up and built on a printed circuit
board. The fi nal circuit i....hewn in Fig. 1.
Tcsts carried out by VK3GK were so
..ucce....ful that the de..ign is offered for the
considcra t ion of ot her amateurs.

Circuit Description

First ly , it wa.. deci ded to u..c germani u m
transistors as a number of th ese were avail­
able and had to be used up. Seco ndly , as an
aud io st rip was also available this was incor­
porated into the unit although the enter­
pri.. ing builder ca n readily build his own.
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Fig. 1. Schematic. Note: Secondary of IFT6 not used. See text regarding
capacitor marked with an asterisk. 0 2 and R20 are mounted on BFa switch.
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The space o n the board will easily accommo­
date one of the audio ICs now available. A
little circuit designing is all that is required
together with some modification of the PCB.
A small (2Yz inch) speaker could, it was
discovered, be fi tted to t he board.

As will be seen the circuit follows conven ­
tional design. VCl A, VCl Band VCl Care
ganged. Additionally, as shown, there is a
small peaking capacitor across L3. This was
found most useful as it compensates fo r any
poor t racking tha t may occur when exact
component values are not used . T his
capacitor may be 10 to 15 pF. It has been
suggested that VCl A could be separate from
the o ther two tuning capacitors in view of
the difficulty and expense that may be
encountered in obtaining a 3 gang un it. In
practice such an arrangement does leave
qu ite a lo t to be des ired as when it is off
tu nc it really masks signals and consequently
weaker signals may be missed. If a 3 gang
cannot be ob tained then one may be made
up fr om a 2 gang and a single gang .

The IF transforme rs came from discarded
bro adcast receivers and are the small 5 pin
type. It will be observed that in the case o f
IFTl, 3 and 5 the collectors are connected
to the tap nearest La the cold end of the
primaries. The resistance from the tap to coil
is about 1 Ohm and the res istance fro m the
tap to the other end is 2 to 3 Ohms. There
are several different con figurations for these

transformers as shown in Fig. 3. IFT1 and 5
used in the rece iver ar e type A whilst IFT3 is
type B as ill ust ra ted . The constructor will
have to check th is point when selecting his
IFTs.

At firs t sight the AVC circuit may appear
very lightwei ght. However it is in fact very

Top vie w, showinq placement of major components.

•
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Fig. 2. A/uddin 804 formers. Coil wire :#32 SWG enameled. L7 10 turns, L83
turns, L9 45 turns, L5 45 IIIms, L63 turns, L 1 3 turns. L23 turns, L345
{urns.

Const ruct io n, Adju stment a nd Tuning

Location of the main components on the
PCB is the firs t step . Obviously a decision
has by now been made on t he ganged
capacitor. Coil formers (Aladdin F804) are
screwed to t he board and the coil terminal
pins either passed through holes in the board
or soldered to pins as used on veroboard.
The construction of the coils is not too
critical; however, the dimensions should be
followed as closely as possible. Above all
ensure that the coils are connected properly.
Te2 is soldered into circuit. A hole must be
drille d through the board to allow t he screw
protruding from the un derside to pass
through .

Special care is necessary in drilling the
holes for the IFTs. There are seven holes to
each, which includes 2 for the solder tags on
the can . Ma ke all holes somewhat oversized
as th is simplifies the job. Do not overlook
the fact that the can tags pass through holes
in cop per "lands" left to ensure an earthed
soldering point. Wherever possible mount
resistors (all 14 Watt) in a vertical position to
reduce space usage.

Once all components have been fixed in
and a thorough check has been made,
connect V R2 and switch on the supp ly
voltage. DO NOT connect the BFa at this
stage. Check t hat the current drain is not
excessive and that the base, emitter and
co llector voltages are satisfactory.
Obviously , if all is well, some kind of noise
should emanate from the speaker, though
this may be only a click when a screwdriver
or probe is touched in a sensitive area.

If a VTV M is available confirm that T2 is
oscillating. A lead brought from the antenna
terminal of the station receiver to the

out to about 448 kHz. The fourth harmonic
of the BFO thus moved to 1792 kHz ­
below the amateur band. Consequently no
screening or special care is required and t he
BFO works very well. The BFO uses the
same type of I FT as the IF except that the
resonating capacitor is removed. (Gouged
out is the only way I can think of describing
the operation.)

The section reserved for the audio strip
can be changed to suit the builder's own
requirements part icularly if he makes up his
own au dio stage. Remember that a screened
lead must be taken from VC2 at the front
pane l to the PCB. The - 10 V supply and
earth wire must also be taken to the audio
strip an d wires run to the speaker from t he
au dio output. The audio strip is fixed to the
PCB with nuts and bolts together with
spacers. The speaker is mounted on the
component side o f the board so that when
the board is laid copper side down the cone
faces downwards.
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effective and no bloc king occurs even on the
strongest signals . The "5" meter uses a
tuning indicator/battery level indicator from
an old transistor set. Even when purchased
new they are cheaper than ordinary meters;
they are small and give a perfectly satisfac­
tory indication of signal strength. The meter
is adjusted to read half scale for an 59 signal
and zero with no aerial connected. T he BFO
presented quite some difficulty as it was
fo und that the fourth harmonic of the
oscillator came out on 1820 k Hz. Eventually
a cure was fo und by tuni ng the I F transfor­
mers to the lowest possible frequency with
the aid of a signal generator. This worked
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quite possible that the 4th harmonic o f the
BFO itself may be tuned if the IF frequency
was not set below 450 kHz. The harmonic
will still be heard below the amateur band
with the correct IF frequency.

Unfortunately, there are so few SSB
stations working on the band that it has not
been possible to establis h with cer tainty that
the level of injection is optimu m. With the
coupling to T3 base there is plenty of
injection available. More or less can be had
by adjusting C22. If trouble does arise, C22
cou ld be connected to T4 base or into its
collector. These options are si mple to experi­
ment with but can only be t ried with a
regular and reli able SSB signal. This is left to
the constructor.

There is only a slight tendency for the
BFO to drift in the first few moments. The
constructor may prefer to mount TC5 on
the fro nt panel as a BFO tuning control. As
such it should have a value of about 10 pF.
For the CW enthusiasts who like to vary the
tone th is is certainly a must.

Performance

Originally the rf t ransisto r was an OC170.
This came to grief and was replaced wi th an
OC44 without other changes. No instability
was noted during tune up so, if available, the
OC44 is recommended.

As for performance it compares favorab ly
with an FRDX400 on sensitivity. The latter
is better (and I should hope so as it costs a
lot morel, but not to the extent that I could
not work anyone tha t anyone else was work­
ing. Selectivity is adequate for the present
degree of activity on the band. Fo r mobile
working an external speaker is used as the
small inbuilt speaker is a bit "hissy" and
does n't combat noise as well. Stability is
very good; even dropping it a sma ll height
does not detune a signal.

To conclude, it has proved to be reliable,
effective, simple to build, rugged and easy to
get going. I couldn't see myself without
one. -

vicinity of L9 wi ll give an indication if t he
receiver can tune around 2.3 MHz or a
harmonic of th is. The oscillator should cover
2240 to 2310k Hz.

Autodvnc mixers can be tricky some­
times even when correctly wired. If diffi­
culty is experienced and you are cer tain that
the wiring has been correctly executed it will
be necessary to fiddle around to get the
stage to "fire." Once it does it will be a
"goer" ever after and give no trouble.

Adjustment of the rest of the receiver
follows standard practice, but remember
what was said about the BFO earlier. Li ne
up the IFTs using a signal generator o n a
freque ncy of 450 kHz or lo wer.

Injection of a signal from the signal
generator in the area of L5 enables the mixer
stage to be aligned. The same applies to the
rf stage.

Alignment of L4, L5 and L6 together
with TC2 requires some explanation . The
positioning of L4 is arranged to give a
limited degree of coupling. If the slug of L5
is unscrewed too much it increases the
coupling to a point where oscil lation occurs.
Therefore once the basic alignment has been
achieved, set TC3 to mid capacitance, screw
in the slug of L5 practically all the way to
the bottom of the coil, and adjust TC2 for
maximum signal. Then unscrew the slug to
peak the signal and again adjust TC2. This
procedure should be followed until the stage
oscillates . Screw in t he slug to restore
stability and readjust TC2. It should be
possible to vary TC3 through maximum
signal without oscillation occurring.

Init iall y C14 was 0. 1 uf'. It was found,
however, that when IFT2 was peaked there
was instabi lity. By changing C14 to 0.001
uF the stage became docile.

It should now be possible to receive a
signal though it may be necessary to wait for
an amateur station to come on. Good resu lts
can be obtained even using a poor antenna
such as a few feet of wire.

Incidentally no mention has been made
of the coverage of this unit. This depends on
the builder who can spread the band as
much as he likes depending on (a) the
capacity of VC1 A, B, C, and (b) the values
of C1, C5, and C9. The padding capacitor
used in the prototype enabled the receiver to
tune the band over about 60 degrees which
is quite adequate.

The BFO may now be switched on. A
VTVM rf probe at C22 will indicate whether
the stage is oscillating. With the receiver
tuned in to a signal generator at 1820 kHz,
set TC5 to mid capacity and adjust L6 until
a good beat note is heard. Set it to zero beat.
This beat should tune from high pitch
through zero beat to high pitch. Check that
removing the signal removes the beat as it is
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by
Bill Pasternak WA61TF
14725 Titus St. #4
Panoram a City CA 91402

Tubes Are Not Dead!

N
o t very long ago, there appeared in a
73 editorial a call for construction

projec ts using tubes rather than t ransisto rs.
The reason given was that many of our old
time constructors don't really understand
transistors that well and have thereby let the
art of construction die. I personally fi nd
myself caught in the middle. My interest is
basically VHF, but I am a ch ild of the '60s
transition era, the period of t ime in which
the electron tube gave way to the sem i­
conductor. I am also a professional TV
service technic ian by profession, so I was
fo rced to learn bo th art forms, tube and
transistor , to survive in my industry. There­
fore, while these days I ten d to build using
transistors, F ETs, ICs, ctc., I still do quite a

bit of work with electron tubes, if only to
eat!

When I entered amateur radio back in
'59, I was just ou t of high school with little
"bread" to spend on setting up an amateur
radio statio n. I did have a goo d friend named
Sol Rosenthal WA2M5X who was one of
those " old school" radio technicians and was
never too busy in his store to fin d the time
to stimu late the ideas of this "you ngster" ­
and answer the many questions tha t my
mind would bring forth . " Iommle's " radio
sto re was a ver itable gold mine of old radios
and TV sets, many of the fo rmer dating back
to the '20s. So little " Billy," from about age
10 on, spent all his after sc hool hou rs
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"hangi ng around " this fantastic learning
spot, being educa ted in the true tradition of
elec tronic repair. I was ore of the rucky
ones, for I received the kind of electronic
educat ion that no school can ever hope to
offer . I was taugh t "little trick s of the trade"
that have benefited me in later life - the
ty pe of education 'or wh ich I will be
eternally gratcfu r.

I built my very fi rst transmitter under
[ommie's tutelage, on the side portion of his
" L" shaped front counter. It was far from
sta te of the art for the tim e. With sal vaged
parts from an old Dumint TV set, circa
1952, it consisted of a 6AB4 oscill ator
mu ltip lier driving .1 6BQ6 fi na l doub ler.
Modulation was of th e AM co ntro ll ed carr ier
scree n grid variety, using a 6SL7 speech
amplifier and a 6SN7 control tube. A power
transformer, 6AX5 rectifier , choke and a
cou ple of filt er caps made up the rest.

Oh, I forgot to ment ion, this was a VHF
transmitter for six meters and amazingly
enough it actu all y worked! Loading into a
"V Beam" TV an tenna through 150 feet o f
twin lead, it reached Orlando , Florida on its
first co ntact - my very first contact!

Since that time, I have continued to bui ld
whenever the bug hits me. Of late it tends to
be in the realm of solid sta te, bu t when the
call wen t out for tu be type projec ts, I d ug
back through my fil es to see what I cou ld
come up with that would not o nly fill the
bill bu t perhaps be an incent ive to help
repopulate s ix meters, a band that is all but
deserted these day s. What you sec here is a
basic design that Larry Levy WA21NM and I
came up with back around 1964 or 1965. It
can be built with a num ber of different
inexpensive tu bes of the type commonly

fou nd in o lder tube-type TV sets, and in fact
the entire transmitter less chassis can be
salvaged from an old TV receiver. Just add
you r own enclosure, any fancy metering
circuit s you might desire, and package as
you Ii kc. The on ly necessity is to fo llow
goo d VHr construction techn iqu e, i.c., keep
all leads as shor t as possible and bypass
every thing to ground with .001 disc ceramic
capacitors. If you want to make a little
larger investment, substi tut ing a type 2E26
o r 6 146 for the TV sweep tube in the final
will provide higher efficiency and greater
power ou tput for a given power input level.
Depending upon supply voltage and fi nal
amplifier tube used, the tra nsmitter ca n run
up to 50 Watts power inpu t AM or 65 Watts
on FM o r CW_ AM modulation is accom­
plished by use o f a beam power tetrode
connected as a choke-c ou pled heising mo­
dulator, and FM by re-connecting this mo­
dulator to scree n-grid modulate the 8 MHz
oscillator tube (crude but effective; this is a
low cost pro ject) and keying the final
amp li fier cathode for CWo It's truly a "gut­
level" transmitter with few frills.

A type 6BA6 tetrode fu nction s as an
electron coupled oscillator at 8 MH z, with
the plate circuit le ft broadly tuned through
use of a 2 .5 MHz choke coil. A type 6AU6
will function equa lly well in this stage. The
frequency multiplier is a type 6AQ5, though
a 6CL6 will work better, and a 6 BQ5 or
6CZ5 would also functi on qui te admirab ly.
The latter tube types necessitate a 9 pin tube
socket and an RCA tube manual to de­
termine pin connection. This stage is a x3
multipl ier to the area around 25 MHl . In
turn , the 25 MHI energy is cou pled to the
final amp lifier lube o f your cho ice, in this
case a rather incx pcn ..lvc tvpc 6 DQ6B hori-

Loading into a "V Beam"
TV antenna through 150
feet of twinlead, it reached
Orlando, Florida on its
firs t contact - my very
first contact !
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For AM , just insert the modulator
module in series with the plate supply
voltage to the final, tune as noted (except
keep plate cu rre nt of the final below 100
mAl, adjust the gain control on the mo­
du lator unti l the plate current needle starts
to kick slightly o n voice peaks, and voila
good AM.

FM req ui res a bit more attention, but not
too much more. The FM modulator takes
the place of th e screen gri d resistor in the
osc illato r. Remove the screen resistor and
insert the FM modulator module in its stead.
There is no gain control on the FM modu­
lator, but it does require clcse-talklng the
mike . Experience has proven that an extra
preamp stage here leads to over-deviatio n.
We fou nd that 3" fro m the mike usually
gives 5 to 6 kHz deviatio n, and quality is
good. A freq uency warp ing capacitor across
the crystal soc kets is used to zap yourself
onto channel.

While many of you who are advanced in
the art of design and const ruct ion may be
cringing by the t ime you finish read ing this,
the others who are loo king for a cheap,
simple and utilitarian multi-mode trans,
mitter for six meters may well find that
what has been described here meets the ir
needs . Best of all, if you can build at all , it
will probably work well the fi rst time you
tune it up. Maybe tubes are dead , but
the y're far from burie d. •
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Fig. 3. Basic rf section.

zontal sweep tube. The plate circuit of the
final is tuned to 50 MHz and pi-net coupled
to the antenna terminals. Since the final
amplifier acts as a frequency multiplier , it is
qu ite rich in harmonic output and should
not be connected directly to the antenna. A
built-in Drake TV·200-LP filter works won­
ders here and makes it about as clean as a
straight-t hrough final running with out the
filter. The rf section is simp le , neat and
requires no neu tral ization. In fact, if you can
get the fi nal ampl ifier to self-oscilla te, you
had better tear the whole damn th ing apart
and start with a new layouL It 's that stable.
As to meter readings, with 275 volts applied
to the driver and oscillator and about 400
volts to the final, you should run around 3
mA final grid current and 100 to 110 mA
final plate current (when tu ned into a 50
Ohm load). The easiest way to tune it up is
peak the oscillator and multiplier for
maximum grid current, then use an swr
bridge in the ante nna line and tune for
maxi mum for ward power. If it 's working
OK, max imum power output should appear
at a mini mum dip in plate current of the
final.

For CW operation, just insert a key, flick
the T-R switch to transmit and go CW to
your heart's content. Since the oscillator and
multiplier are running all the time, there is
no chirp, and if your power supply is clean,
the note will be clean and sharp.
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State of the Art•••
Heathkit 88-104

Whether you choose the 8 8· 104, or the HW-104, you're
getting one of the finest Amateur transceivers you can buy
at any price. And because you build them yourself , you get
a feel for the equipment you simply can't duplicate with
ready-made units.
100% solid-stale construction inc lud ing finafs . . . totally
broacbancec ci rcuitry for Instant OSY without pre-selector,
load or tune controls . .. swilchable 100 watts! 1 walt out
... 0.6 ,.V typical sensitivity .. . super-clean operation thanks
to reduced cross-mod and 1M distortion .. . specs thai show
what state-ct -the-art is all about .. . and styling second 10
none!

Heathkit HW-104

The 88·104 offers true digital frequency readout with reso­
lution to 100 Hz on all bands. and complete frequency cov­
erage from 3.5 MHz through 29.7 MHz without accessories.
Kil SB·104, Shpg . wI. 31 Ibs 669.95

The HW-104, for $130 less, bri ngs you the same broad ­
banded c ircui try as the S8·104, but it has an easy-to-read
ci rcular tuning dial , and 3.5 to 29.0 MHz coverage (to 29.7
MHz available with HWA· 104·1 accessory). It's one 01the
best price / performance combinations available in amateur
radio today.
Kit HW-104, Shpg. WI. 31 lbs. . . • • •. . •. ••.. . • • . . 539.95

•

Station of the Art...
The 58-104 wi th sophisticated station accessories.
Unquestionably, some of the finest Amateur gear you can own.---.

Clockwise from top:
58·104 Transceiver:
58·230 Conduction-Cooled Linear: 1200 PEP SSB: 1000
watts CW from less than 100 watts drive. Also 400 watts lor
SSTV and AnY.
Kit 58·230, Shpg. WI. 40 Ibs..... •• ........... .339.95

58-614 St.tion Monitor : CRT indicates signal quality. Also
AF envelope and trapez oid displays. For SSB, CW and AM
to 1 kW; 80-6 meters.
Kit 58-61 4, Shpg. WI. 17 Ibs..• . ....•....••.. .. 139.95

58·634 Station Console : 24-hour clock, 10-minute 10
timer. AF wattmeter. SWA bridge, phone patch.
Ki t 58·634, Shpg. WI. 14 Ibs..•........ .. ... . . . 179.95

Reviews and articles in the major
Amaleur magazines have consis-
tently praised the 104's because
of their advanced circuitry, reli­
ability and sheer operating plea­
sure! If you're serious about
Amateur radio, you owe it to your­
sell to lind out more about the
104's. For complete descriptions
and specifications, order the new
FREE Heathkit catalog. Send cou­
pon todayI

58-644 Remote VFO: For spl it transmit/receive on S8 ­
104. Not for HW- l 04.
Kit 58·644, Shpg. wI. 10 Ibs. .... .. . . . . . . • .. .. . 119.95

Fixed Slation Power Supply. Fits inside accessory speak.
ers of SB-104 and HW·l 04. 120/240 VAC, 60/ 50 Hz.
Kit HP-1144, Shpg. WI. 28 lbs.••... . . ... ...• .•.. 89.95

Station Speakers: 5x7", 3.2 ohm speakers response­
tailored to SSB. With cable, connectors and cabinet.
Kit 58·604, For SB- 104 Shpg. WI. 8 Ibs. _.. . . . _•.. 29.95
Kit HS·1661. For HW· 104 Shpg. WI. SIbs. . . . .• •.. 19.95

Useful options for both the S8·1 04 and HW-104.
SBA 104·1, Noise Blanker, Shpg . WI. 1 lb.. . ••. . ... 26.95
SBA·104·2, Mobile Mount. Shpg. WI. 6 Ibs.••. . ..•• 36.95
SBA-104-3, 400 Hz CW Crystal Filter. Shpg. WI. 1 lb . 39.iS

Schlumberger

---------------
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Put a Pin Hole •
In

Your Cadillac's Roof

73 Magazine Staff

Fig. 1. The heart of the antenna mount is a fiber or ny l on shoulder bushing
(a). The complete assembly is sho wn in (b).

cal, provides a good omni-directional
pattern, and usually is at least as efficient or
more efficient than gain-type antennas
mounted on lower positi ons of the car body.
It also makes for a very neat looking
installatio n. The big drawback of the moun t­
ing of such an antenna is the " hole in the car
roof ' problem. Commercia l ante nnas requi re
large holes or even multi ple holes. Some
methods have been descri bed for the con­
struct ion of ho me brew antennas requiring
only a W' hole in the car roof. But
WB2QVW has come up with an idea for
mounting a whip o n a car roof whi ch
literall y requires only a "pin-hole" to be
made in the car roof - a single hole of 1/8"
diameter or even less. A mounting is used
which allows th e whip to be removed when
the car goes th rough the car wash or for
replacement purposes. A seco nd alternative
mount ing is also. described which does not
allow the whip to be removed exce pt from
the inside of a ve hicle. This type of mou nt­
ing migh t be app licable to a vehic le which
has a non-pa ddcd roof interior such as some
recreatio nal vehicles.

The electrical reason 1;4 ". whips can be
mounted on a car roof with such smal l holes
is that the base of the whip presents a low
impedance, low voltage point so that
elaborate insulation is not needed at the ba50C
of the antenna. Such mounti ngs would
probably not be suitable for Yl". anten nas

Dr Roof

I-

M ost amateurs who use 2 meters would
prefer to have a lta whip mounted

directly in the center of the roof of their car
for mobile use. Such an an tenna is economi-
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Cdr Roof

Fig. 2. The super simple mount. Total antenna cost is about 25 cents!

GND /

The whole assembl y as
described may sound a bit
simple, but it will work
"ery effectively and if
construct ed with care can
look verv professional. All
this for a cost outlay of
less than $1.oo!

Solder - t:f;;I::=.
Epo xy ____

should be "lipped ove r the whip to cover the
stud to provide a rain cover.

T he whole assembly as described may
sound a bit simple, but it will work very
effectively and if constructed wit h care ca n
look very professional. All this fo r a cost
ou tlay of less than $1.00!

If one rea ll y wants to have a simple but
equally effec tive 2 meter antenna at a to tal
cost ou tlay of about 25 cents, take a look at
Fig. 2. This simple antenna makes usc of a
brazing rod and a nylon o r fiber spacer
bushin g (or any o f the substitu te assemblies
p reviously mentioned). The hole made in the
car roof need o nly be slightly larger than the
brazing rod. As sho wn in the d iagram, epoxy
is used to secure the mounting to the car
roof and the antenna rod to the bushin g.
T his extremely simp le moun ting docs not
p rovide any means to remove the antenna.
But for many recreational or sports ve hic les
which don't go through a car wash , this is
not a problem. Such vehicles usua lly have
unpadded in te riors on the roof and if some­
thing should happen to th e antenna, it is a
simple manner to put in a new antenna at a
replacement cost o f 25 cen ts! It is assumed
th at one can pick up a ground connection
ncar the ante nna - by a bracing suppo rt or
dome ligh t - without having to make a hole
that penetrates the ca r roof.

Trimming up o f the ante nna o n a specific
operat ing freque ncy consists simply of
pu ttin g an swr mete r in the transmissio n line
and cutting down the full length whip in
about 1/8" ste ps. A point wil l be found
where the swr drops sharpl y to abou t 1.5 to
1 or less. Rather than cutting further o ne
can make a fi na l trim by forming a small U
bend at the t ip of the ante nna. The value of
further trimming o nce o ne gets the swr
down to the 1.3 to 1.5 ran ge is of moot
value with the usual 5-10 foot transmission
line. -

/ Brazing Rod 19-20 "

Epoxy

/Bushing.-
Interference

/ Fit

which present a high impedance at th eir
base. With a !4~ whi p and a 50 Watt o u tput
signal with a reasonable swr, the rf voltage at
the base o f the whi p to grou nd sh ou ld be no
mo re than 5-75 volts. Mechanically , the
simple r and smalle r the an ten na mount,
generally the weaker it will be. Unless one
lives in an area with extre me snow and ice
condit ions, however, the occasio nal replace­
ment of the whip portion of an antenna may
be a small price to pay versus putting up to a
7/8" hole in the roof of a car for a heavy
duty commercial mount.

The firs t type of mounting is shown in
Fig. 1. The heart of thi s mount is a thin,
long plated steel bolt as sho wn in Fig. 1(a).
A # 4 (.1 15") bolt is probably the thinnest
one would want to use alt ho ugh a s t ill
smaller #2 could also be tried. One may have
difficulty obta ining such a bolt (1Y.t " to 2"
long) at the loca l hardware store; another
alte rnat ive wou ld be suitable size machine
scre w stock, which usually comes in o ne
foot lengths, cut to any desired size. The
bolt is inser ted in a ny lon spacing bushing
which insulates it from the roof. An altcrna­
tive is the use of a shoulder washer
inside the car roof and a shor t fiber spacer
for insulation as the bolt goes through the
roof. Still another alternative is to "build" a
nylon spacing bushing up from a fi ber spacer
and a Oat fiber washer whose inside dia meter
matches the ou tside diameter of the fiber
spacer. A look at the hardware assortment in
a store shou ld provide o ther possib ilities
also. Either fiber, nylon or teflon spacersl
washers are suitable.

A so lder te rminal is used under the bolt
head to provi de a connectio n to the anten na.
Ano ther solder terminal may be used to pic k
up a ground poi nt by inser t ing it nex t to the
car body . Outside on the roof, a circular or
cone-shaped block o f plexiglass or similar
materia l (even wood) is used to build up the
antenna base. A nut in a recessed hole on
top of the block secures the bolt and the
rece ss is then filled in with epoxy. The
an tenna proper is secured to the stu d which
remains above the bloc k. The anten na
proper can consist of almost any light-weight
rod material one has on hand, but a very
suitable material is bra zing rod. It comes in
19-20 " lengths and abou t 1/1 6" diameter. lt
should be available at any weld ing supp ly
store, or even any garage which does body
repair work will have it. The rod ca n be
soldered to a few nuts which have also been
soldere d together and scre wed o n the st ud.
If o ne has the fac ilit ies, o ne could machine a
small part to mate the rod and stud. St ill
another poss ibility ls to use a ba nana socket
to fit over the stud and solder the rod to the
soc ket. A" a final touch , a "mall cone-shaped
plastic insula tor as found o n an alligator cl ip
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COMPUTER EXPERIMENTER SUPPLIES
FACTORY FRESH-PRIME QUALITY

PERFORMANCE GUARANTEED

These un its are factory
fresh, full spec devices.

MICROPROCESSORS AND MEMORY

8008 $ 35.00 Commerci al Grade-up to 35° C.
8080 135.00
21 02 3.50
2102-2 4.50

COMPUTER GRADE REGULATED POWER SUPPLIES
All units are short-ci rcuit proof, fold back current li mited and with
over-voltage c rowbar protection .

MD-15
:t15 Volt at 200MA
Dual Tracking
$30.00

MD-S-1
+5 Volt at 1 Amp
$24.50

MD-5-3
-+5 Vo lt at 3 Amp
$34.50

MO-5-6
+5 Vo lt at 6 Amp
$44.50

MICRO COMPUTER SUPPLY
COMBINATIONS
For the 8008
MD-08- +5 v olt a l 6 am p. -12, -9 at 200
rna $75.00
Forthe8080
MD-80-+5 va ll al6 amp, ±12v at 200 rna ... $75.00
Forthe Fairch ild F-8
MD-B- +5 vo lt at6 amp, +12 v at 200 rna . . .$65 .00
For the M6800
MD-5-+5 volt at 6 amp $44.50

All un its are short c irc ui t proof, fold-back current
limited and w ith over vol tage c rowbar protect ion.

TTL INTEGRATED CIRCUITS
All devices are factory fr esh, fu ll spec unlrs.

7400 . _ 23
7404 25
7442 60
7447 95
7448 95
7475 60
7490 60
7493 60
74125 55
74126 55
74192 1.10
74193 1.10

All Prices Subject to Change Wi thout Notice
Minimum Order $10.00

Add $1.00 to Cover Postage and Handling
Send Check or Mo ney Ord er (No C .O .D.) To :

N. J. Residents Add 5% Sales Tax

MICRO DIGITAL CORP.
BOX 413, EDISON, NJ 08817. (201) 549-2699



Announcing!! The world 's most advanced,
low cost, computer system available today!!

The MICRO-SPHERE 200

860
•

IF CASH ACCOMPANIES YOUR ORDER

SPECIAL FEATURES:
• Completely Assembled and Tested (Ready to use; not a kit.)
• 4k RAM (EXPANDABLE TO 8k)
• CASSETTE LOADER
• Sphere Cassette Operating System (SCOS)

supports file handling and Advanced Program
Development, System, an aid for developing your
programs.

• 16 Line by 21 Character Alpha Numeric Character
Generator (128 by 128 B & W Dot Matrix Graphic System

• Monte Carlo Games Package
• Operators Manual
• Attractive Mar-Resistant Plastic Case
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A COMPREHENSIVE DESCR IPTIO N OF THE MICRO - SPHERE 200 SYSTEM

The Mi cro-Sphere 200 Series computer is the most
ADVANCED, low-cost computer SYSTEM avail a ble
today . Together with 0 TV and up to three ccssette
recorders you can hove bi g computer performance at
a rock bottom price .

The system features 0 6800 type micro-computer
with 4()(X) characte rs (4K Bytes) of internal Random
Access Memory (RAM) Storage. The memory is easi ly
expandable to 8()(X) total c harocters with the oddit ion
of an optional second 4K of RAM, with even more
memory to be mode available shortly. The 4K bytes of
memory is equivo lent to 6-8 pages of close typewri tten
mater ia l .

Acc ess into the Micro-Sphere is achieved by the
ke yboord or from ccssette reccrders , The computer
con d isplay information on a standard TV screen (option­
all y suppl ied) or store information on a ccssette recorder.

The keyboard uses highly reliable keyswitches to
insure user satisfaction . It is full a lpha -nvmeric
including an integrated numeri c ke y pod. The cessette
interface uses the "Konsas City" sta ndard which means
that you can use even the least expensive ccssette
re corders with your system satisfactorily though we
suggest that you do use high quality topes with your
system .
You may use your own TV without modification
as the system display devi ce , or you may purchase one
from Sphere .

The power requiore me nt is a single 110 vo lt AC
out let . The unit uses less power than an ord inary
100 watt light bulb. Al l fuses, jocks, switches, and
interface signals a re prov ided on on easy -access
panel a t the rear of the cabinet.

The Micro-Sphere is supplied with a buil t-in
load ing program from cassette , which is in one
of the severa l standard or optiona l Read On ly
Memory (ROM) Integra ted Circuits (Ie) .
ROM IC' s are pre-programmed with specific non­
eraseoble informat ion . This feature great ly reduces
program load ing time and inconven ience , ROM's a lso
save va luable RAM storage . RAM's lose a ll stored
memory whenever the computer power is turned off,
while RO~ retain all programs inde finitely.

The Micro-Sphere is un ique in t ha t 16,384 different
doh on your TV screen can form any number of pictures
or designs which you have instructed your computer to
display. These images can be changed by t he computer
program at a rate t hat appeors as real -Ii fe movement ,
such as a ircraft flight simulation, "walk-through"
inspection of architectva l mock-ups , time - lapse stock
market graphic ana lysis, or even computer generated
art forms, or space fl ight simulation whe re you can guide
your spacecraft to the moon, plonets or the un iverse .

You ca n experience the thrill of rolls , d ives, loops ,
near-coll isions and other types of aeria l maneuvers ta
out wit the Red Boron in your Sopwith Came l a nd then
the excitement of a victorious landing as you crash at
the end of the approaching runway .

This same 128 row by 128 co lumn dot matrix can
form an a lpha-numeric display of up to 16 lines by
21 characters. Ivl opt iona l graphics input device
(Nouse) digitizes hand movements when moved about
on a flat surface . The "Mouse" has a window and

crcsshc trs, so it may be used for the accurate entry
of maps or other graph ic data.

The mouse may a lso be used in the place of a joy stick
for tlight simu lat ion or to enter hand movemen t s for
p ing-pong or other games of skill.

The Sphere Cassette Opera ting System (SCOS)
is supp lled on tope and prov ides Assembler, Ed it ,
and Debugg ing funct ions to t he computer when read
in to RAM from the Cossette . Sub-rout ines for f100t ing
point and trig func t ions are included in the scas cassette
and may a lso be purchosed as on option in ROM. Sub­
rout ines a re included in scas which provide all nec ­
essary a lpha-numeric character generat ion fQ( your
TV using approximately 400 bytes of RAM . Ivl
opt ional character generator ROM can be purchased
to reduce RAM usage to 50 bytes. scas a lso supports
fi le hondling .

If the second 4K of RAM is purchased the macro
facil ity of the assembler is then available as an
extended a id to he lp you in the development of your own
programs . The second 4K of RAM wi ll else allow you
to read in extended Business Bas ic from ccssette .
This basic provides 16 digits of decimal accuracy and
extensions for business vse . Th is Business Basic can
ma ke use of the Floating Point and Tri g Package in
RAM or ROM to expand its capabili t ies into the
engineering field. The Business Basic and Trig
Packages are available in ROM, which leav es a ll
of the RAM storage available for applications wri tten
in the Basic l anguage. This is a concept for which
you may pay $9,000 to ge t from an IBM 5100
computer .

Sphere Corp. has incl uded in the basic price of
the Micro-Sphere 200 the Noonte Ca rlo games packoge
on cossette, which a llows you to ploy blackjack,
rou le tte, and other games just for fun.

One Cossette recorder is suffic ient to do everyt hing
by simply c hang ing ta pes . f.Ilu ltip le file handlin g such
as inventory conlro l, pay roll, and gene ra l ledger
processing e tc. wil l be more conven ient if two or
even three ccssette recorde rs are used . for example
tape ' I may contain t he last year- to- da te accumul­
a tion fil e , to pe ' 2 may conta in the present pay period
account, while ta pe ' 3 is used to combine tapes' l
and '2 into a new year- to-da te accumulati on master
file , The second an d third Cossette Interface options
are available for those who require them.

In the near future, Sphere will re lease a Program­
mab le Input/ Out put Controller for use with printers,
d isks, and other input/ output dev ices .

The attractive two - tone case is mode of mar­
resistant high impact plastic designed to fit any modern
decor . Addi tional strength and prot ection to components
is prov ided by on internal meta l chassis .

The un it is designed to operate in a nQ(mal home
or office env ironment without any extra core . The
Micro-Sphere is the product of many years of exper­
ience in the micro-computer fie ld, prov iding a tremen­
dous amount of power and capability in the smallest
space -it requires on ly a small desk with space 'eft over,
and it comes fully ossembl~ and teste d-c-recdy to use.
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P RI CE S F O R MICRO -S P HER E 2 0 0 W ITH OP TIONS

No. De$cription Price/Each Total

' 00 MICRO-SPHERE 200 - SYSTEM PRICE INCLUDES " AM ITEMS BELON s 860.00 s 860.00

6800 type NU cra-PracesSQ( unit
4K of Memory (RAM)
Cassette Loading Syste m (RO M)
Sphere Cassette Operating System (SCOS) Cossette I t ime license fe e@ $1 37 . 50

lne lcdes Floating Point and Trig Packoge Cauette copy @ 12 . 50 $150.00 Ind.

" AM ITEMS Monte Carla Gomes Packa go; (COS$ette) $10.00 Inc l.
First Cossette Interface
128 by 128 B&W Dot M:rtrix G raphics Display
Alpha-Numeri c Ke yboard
Attractive Mar- Resis tant Plastic Case
Opereton Manuel

O PTIONS AVAILABLE THROU G H FACTO RY INSTALLATIO N •
.. To instell options after purchase is $35 .00 per shipment to our plont .

~BM IT~ Second 4 K of memory (RAM) $180.00 $180.00

~ Character Geoerator (ROM) 525 .00 $25.00

I Second Cossette Interface 550.00 $50.00

Extended Business Bmie (ROM) 5400.00 $400 .00

"C" ITEMS Ind udes Business Basic Manual

L
Floating paint & Tri g package (ROM) $130.00 $130.00

Third Cosset te Interface $50.00 $50.00

OP TlON$ FOR PURCHASE NOT NEEDING FACTORY IN STALLATI O N .
Extended Business Bmic on Cossette (Requ ires 2nd 4 K of RAM CI'ld $100.00 $100 .00

Character Generator in ROM . ) Indudes Business Basic .Manual
Floating Point & Tri g Package

9 " TV for use with Micro-Sphere 20::1 $150 .00 SI50 .oo

"Mouse" G raphics Input Device (Avai lab le in 1WJ y 1976 ) 2 eo . $150 . 00 $150 .00

Opera tors NIonuol (SCOS) 510 . 00 $10 . 00

Business Basic Manual 510 .00 $10 . 00

Mai ntene nce Manvo l S40. 00 $40.00

Empty Cossette Ta pes 3f~ $10 .00 SIO.OO

'OOA INCLUD ES MICRO-SPHERE 200 PLUS ALL OF M A~ ITE MS ABOVE
REGULAR $860 .00 1860.00 1860.00

' OOB INCLUDES MICRO-SPHERE 200 PLUS ALL O F " A" & ~B~ ITEMS ABOVE
RE GUL AR $1215 .00 $121 5. 00 $ 1215.00.

'OOC INCLUD ES MICRO -SPHE RE 200 PLUS ALL OF "A" & "8" & "C" ITE MS ABO VE
REGULAR 51645.00 - 5 1645.00 $1645 .00

EVERYTH ING IS IN ROM! !
All UN ITS ARE CO MPLETELY ASSEMBLED AND READY TO USEII

S P EC I A L I N TRO :> U CT O RY ORD ER FORM

Item Description Quanti ty Pri ce/Ea ch Toto t

I,
3, i

A. Ite m Purchase Total
NAME

please pl"lnl d earl y B. Utah Res idents add 4 .75% tc x

STREET C. Pasta ge , hond l ~~~ .~~ pping
and in fA

STATE D. Full Worronty 10% of A.

CI TY: E. Order 'lete l I
STATE ZIP F. Down Poymen t - 25% -:>f E. IPHONE NO .

BANK CARD N O .
G. COD Balence I

SPHERE generally offers 60·90 day dei've<y an its pro-
duels, however, parts availab,lIty may de lay delivery beyond

SIG N ATURE
that time,

Orders may be cancelled atter 12Q days .....ithout penalty.

SPHERE CORP. 791 South SDO Wut. Bountiful , Utah 84010 Te l. (801) 292·8466
Spheres onlyobIigatlOfl is to deliver the product, Introductory
offer valid in U,S.A. only,



CoCo pu-ter lIow'
Whynoi:1

FROM $860 TO $11,300 SPHERE CAN'T BE BEAT!
SPHERE starts with a CPU using a Motorola 6800 microprocessor, a Real-Time Clock, 4K of dynamic memory, 1K of

PROM software. The CRT Board generates 16 lines by 32 characters of ASC II on a television or video monitor. Keyboard is
complete wit h numeric and cursor ed iting keypads. From here, hardware can be expanded to your heart's desire with extra
memory boards (up to 64K), serial communications interface, cassette inte rface, Modem, digital I/O (as many as you need).
Floppy Disk memory (u p to 4 disks) , 8 computer terminals, line printer etc ...all from one M6800 chip.

With a SPHERE Computer, stand-alone development is just the beginning, you can configure your system to handle
your problem solving/record keeping needs. All SPHERE Computer Systems come complete with useable software languages.
Available are "PDS" I K Basic, or extended Basic Com~iler. When computer is turned on, it immediately goes into a comm­
and mode, so that you can instantl y start programming. 'PDS" contains a mini-assembler, editor, debugger, and utility comm­
and set in IK of PROM. Also available is a IK subset of Basic. Our extended Basic compiler is complete with string, matrix,
and file functions, and requires 12K of memory. With this software you can perform your applicatio ns whether it be account­
ing, home management , education, security monitoring, research, business, etc. Why not invent your own application? For
play or for work your biggest problem is no problem at all. $860 is the start for an operating Computer System Kit. Your
computer is ready and comes complete with operator manuals sufficient for first-time computer users. Contact us today for
more information.

kIT ASM

535<1 5520

S22 &H

,~.

ONE·CARD COMPUTER: MOlo rola b600 microp,oo::e"or, 4K RAM,
S12 byle , EPROM jconlainin g a Program Developmenl Sy"em). a
RE AL.TlME CLOCK, 1& L1MS OF DIGITAL 110. hard w ired RO M
Mon,lO r. and a ,,,,rial lype inler/iKe. Thi", lhe l00·quanl,'Y p"ee.
exle nd ed 10 lhe hob by u... r lor a limiled lime on a ' ingle un,t

':PU IOARD: MOlO rola b600 mocroproee.oo" 4K RAM . 1K EPRO M
(con ta,n,ng an EDITO R, ASSEMBLER, DEBUGGER. COMMA ND
LANGUAGE , CASSETTElOADER , DU MPIR, UTILITIES), a nd a REAL·
TIME CLOCK.

SPHERE 1: Indude. lhe CPU 60ARD de,cribed above, plu, 512
eharaele' .ideo w,' h lull ASCii keyboa,d and n,"''''''C/cu"o,
key pad, powe r 'up ply, eha".. , manual. and a" oo::i ale d pan,.

kIT ASM
5m S149')'

171>5 2250'

&100 7995'

SPHERE 2: Include, all fealure, of SPHE RE 1. plu' ",,,al co mmun ica­
lio n . and audio ca,,,,ne or MODEM inte rlace .

SPHERE 3; Indude, all the lutu,e. 01 SPHE RE 2, plu. memory
IOlating 20Kwh,ch i••ull ie,enllO run full e xlended BASIC Language .

SPHERE.: Include. all of Ihe fe ature ' 0/ SPHE RE J, neept lhe
ca....He ha. been re placed b'I an IB M-compatable Dual floppy Oi.k
Sy"em, Th...y,'..m "'c1ude. a Di,k·operalin8 SySiem and BASIC
l an8 ....g.. and a &5 t PM line pnnler .

OTHER SPHERE PRODUCTS: L'ght p.. n op('on ; full color and BIW
v,deo graph,,, .y"em ; low co<t Dual Ffoppy D..k 5y"em; and fu ll
1m.. 0/ low coOl p.."phe'a l• .

'Th" ASSEMBLED SPHERE SY'lem ,nclude, the eomplele el>a".. , and ",d ..o monolor a. p ictured below,

!iiJlI-IEFlE
CORPORATION
791 South 5 0 0 West De pt, 129 (801) 292-8466
Bount if u l, Uta h B401 0



Wayne Green W2NSD!1

EDITORIAL
,p

That's u as in micro, a P as in
processor. The world 01 uP is changing
too last to keep in touch. Like the
first really big uP chip was the Intel
8080, wh ich came out at around
$29 5, as I recall, and was a bargain at
that price. Bill Godbout called the
other day to lay our ears back with his
latest deal . .. an 8080 tprime chips,
he S3y$, not seconds or rejects . . .
prime), eight of the 2102 RAM
memories for 1K bytes of RAM, plus
a 5204 5K byte PROM .. . the works
for $65. Lordy!

That shCM.lld get the rest of the
experimenters off their duffs and busy
putt ing uPs to gether. What can you do
with 4K PROM an d lK RAM plus a
uP chip? Well , you sure can run a
repeater to a tere-thee-wetl, have an
extremely sophisticated kever with all
sorts of memory, and even playa lot
of the simpler computer games. The
fact is you have a simple computer
which can be expanded with more
RAM memory and some interfaces to
work with slow scan, with teletype,
cassette recorders, paper tape gear,
etc. The only fly in the ointment is
that you will have to accept that you
are an experimenter and you won't
tor the time being find much in the
way of assistance from friends or
magazine art icles.

One other thing. __ you are gOing
to have to start boning up on how to
program uP systems. With any luck
we'll start running some artic les in 73
on this. You might even be the one to
write 'em.

TH E GREAT COMPUTE R PERI L
All is not skittles and scones (wnar­

ever those things ere] when you put a
computer kit together. Sure, you end
up with a gadget that is more fun than
a barrel of monkeys (to coin a phrase
, . . say, have you ever tried out a
barrel of monkeys? .. _ or even one
monkey? My folks had a monkey
when I was younger and monkey­
owning has its joys and sorrows).

Once you actua lly get your corn­
puter working and doing things
(Herculean task, some say), it is all
too easy to forget some of the goais
you maybe had in mind for mating it

with ham gear and succumb to the fun
of putting in some game programs.
The next step is all but inevitable ...
bragging to your fa mily about it. Once
you 've opened your mouth you've
essentially lost your computer, for
you will have one heck of a jo b
getting them to allot you some time
with it .. . particularly if you have
any kids between seven and torrv­
seven hanging around.

Look at the bright side as you are
putting together your second corn­
curer. You have to admit that this is
the first time y .,u've built anything
which was of interest to the family
_" and that your image has subtly
altered from being just a weirdo who
spends a lot of time soldering useless
ham gear together and then presents
his back to his family while he uses it,
You may even begin to detect some
slight signs of respect, however
camouflaged. If you hang around
behind corners you may hear ' your
kids bragging to their fr iend s about
your wizardry. Oh, they'll still put
you down at every opportuni ty if
they t hink you can hear, but you
watch and see.

Well, the prices on computer kits
are coming down, SO maybe it's a
good idea to shop around and get a
second one. Unless you have the good
fortune to work in a chip factory,
you' ll probably do much better to go
the k it route. The kit people are
buying ch ips in large lots and the
prices are enough lower so you'll have
a tough time matching them.

YES , BUT WHICH KIT ?
Hopefully we will begin to get some

articles discussing the pros and cons of
the various computer kits avai lable.
For many applications, there is less
than a significant difference between
systems based on the different micro-­
processor chips.

MITS got in the re first and this has
a lot of advantages for the home
builder. A great dea l of competition
has bui lt up aimed at supplying boards
and peripherals for the Altai r system.
Thus the bus structure of the Alta ir
has become an accep ted bus standard.
MITS further locked much of the

microprocessor industry into t heir bus
by bringing out th eir new 68 00 based
board using the same bus and plug
compatible with the Altair 8800
system,

What' s a bus? It's the wmnq
between all of the components of t he
computer. Rather than having each
printed circuit board of the system
plugged into the other boards as we
do with most electronic systems. all of
the boards plug into a common set of
w ires and the switching of signals is
done with programming rather than
rea l switches. It's a lot easier that way
and saves on hardware as well as
cabling.

Many firms are now provi ding kits
of parts for boards which will work
with the Altair system . . . memo ries,
interfaces, clocks, etc. If you want to
use a teletype machine with your
computer you have to have a circuit
to take the informat ion from the bus
and send it to the teletype. It has to
ignore bus data intended for going in
or ou t of memory. in or out of tape
reco rders, television typewriters. etc.
Your interface boards only pass that
info rmat ion along addressed to a
specific destination . . . such as a
teletype ... and they convert the
information into the form needed for
the unit be ing served. In the case of a
teletype it would convert the b us info
into a 20 mA series o f pul ses (or 60
mA if you are us ing a slower and older
machine). Fo r a cassette recorder it
wou ld convert the info to a series of
frequency shift tones. Okay?

In selecting the kit of your ch oice
you have a lot of factors to consider.
Since all of them are pretty good, you
won't reatly lose by throwing a dart
.. . but it is possible to get a good
enough grasp on what is happening to
make an educated selection.

The older kits have the advantage
of being much be tter supported with
info on problems and programs. As
you get more involved with computers
you will begin to unders tand the
overwhelming importance of program­
ming. This is a new concept to most
of us and we are inclined to give it
short shrift. Don't. There is an awful
lot to be said for a lot of software
support fo r a system.

On t he o ther side o f the co in,
newer kits are gene rally ab le to work a
lot faster a nd have more sophisticated
abilities. Progress has bee n ex treme ly
rapid in the microprocessor chip
design field and there are substantial
diffe rences between olde r chips a nd
the new o nes, A dilemma. The newer
chips are better, but we are going to
have to wait a while befo re we can get
much in prog ramming fo r them,

One comforting aspect to this is
that the above dilemma is not really
o f significant importance to stop yo u.
Pract ica lly speaking, most of the
e xpense of a computer sys tem is in
t he interfaces, memories and peri­
pherals . , . and there is no sign that
we are going to have any b reak­
throughs in these which will obsolete
you r systems. You can sta rt out with
an 8008 based system an d add
memory, teletype, TVT, and use the
wealth of data avai lable for this olde r
system. , . plu s a l! the p rograms .. .
and then change the CPU to a 6800
system and kee p everyth ing but the
microprocessor itself.

One fact you are going to have to
face . . . ha rd fact . . . programming is
not going to be very meani ngful to
you until yo u have some ha rdware to
get yo ur hands on and learn by doing.
Oh, we can exp lain the fundame ntals
of programming in articles, and th en
give you lots of clever ideas for
imp roving your p rogrammi ng skills.
but like Mo rse Code , you are on your
own when it comes to really learning
how to program,

Once you start to get the hang of
programming you'll have a ball with
it. With some o f the systems. you can
program in just about anything that
you wou ld normally expect wou ld
requ ire switches to accomplish .. .
converting from ASC Ir to Morse Code
... at whatever speed you want . . . or
from Morse to ASCII . , . or to
Baudot . You can route the output to
your rig, a repeater, lights, a teletype,
a cassette recorder, door chimes . . .
anything you want. You can program
music generat ion . .. a whole bunch
of people are getting off on computer
music these days, You can genera te

Continued on page 70
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What's a Computer?

Fig. I. Fundamental computer.

These three devices are all examples of
"common" computers.

A "computer" is not always recognized as
a "computer," and a "computer" is not
always called a "computer." The term "com­
puter" is a broad term and may be applied
to common everyday devices. Computers
need not be electronic, but may be
mec h a n ica l, hydraulic, pneumatic, or
perhaps biological.

What is a Digita l Computer?

Computers are divided into two common
classes : analog co mputers and digital co rn­
puters. Both classes of computers are t he
same in that they accept information, apply
a process to that information, and deliver
results; however, they differ in the types of
information which they can handle.

An analog computer processes informa­
tion within a co ntinuous range or within
continuous ranges. Using the am plifier as an
exa mple, conside r a simple device which will
deliver a gain of precise ly 100 to voltages in
the range of .03 V to .08 V. In this amplif ier
an input of .03 V will give 3 volts out. An
input o f .039927 V will give 3.9927 volts
ou t. This simple analog computer will
operate with any voltage within its spec ified
range. Furthermore, all values of voltage
within the range of the device will be
processed. The range of the information that
the analog computer will handle is con­
t inuous - there are no gaps within the range.

A digital com puter can process only
d iscret e values (for example, in the range 1-5,

process-cou nting) , displays fre­
quency on an indicator (supplies
res ults).

3. An amplifier takes a small
vo ltage (accep ts infor mation) ,
am plifies it (applies prescribed
process-ampl ificat ion), gives larger
voltage as output (supplies results).

and co nfidence
debug com puter

OUTI'VT OEVIC E

experie nce
build and

1. A series of gears, sha fts, axles,
cables, ctc., such as a speedometer,
takes ro tat ion of axle (accepts
informati on), converts the lnforrna­
t io n to usable for m (ap plies
prescribed process), gives reading of
speed on dial (supplies results).

What 15a Computer?

A computer is a device which accepts
information, applies some prescribed process
to that information, an d supplies the
results. I This definition can be applied to
large classes of devices. For example:

2. A frequency coun ter takes input
pulses (accepts information],
counts them (applies prescribed

OUTPU T
OEVltE

menter the
needed to
circuitry.

The average experimenter with a baste
knowl edge of elect ro nics who studies these
art icles and performs the exper iments gi ven
should be ca pable of bui lding and using his
own microco mputer svstem.

,
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Fig. 2. Simple "addition only" computer.
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M any experimenters are reticent to
purchase and bu ild a microcom pu ter

system, even though co mplete systems can
now be pur chased for less than $100. This
hesitancy on the part of inte rested expert­
menters can in most cases be attributed to
several factors:

1. Temporary depletion of pocket
cash.
2. Lack of knowledge of computer
fundamentals.
3. Lack of personal confidence in
being able to handle the technology
required.

I have prepared a series of ar nctes
addressing problem areas 2 and 3 (problem 1
is only temporary!) by giving the expert­
menter a fundamental overvie w of computer
princip les. The various co mpone nts of
fundamen tal computer systems wi ll be
discussed, com puter terminology will be
ex plained, and fundamental, inexpe nsive
breadboard circuits and experiments will be
given in order to teach the rudiments of
computer technology. The simple circuits
and related experiments will give the experi-
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OUTPUT

1. Add the first two numbers.
2. Add the fast two numbers.
3. Compare the two sums.
4 . Display the smalles t sum.

the processor in such a manner tha t the tcn
numbers wo uld automatically be added . This
storage device could be in the form of ten
sets of switches, a tape recorder , a rotating
magnetic disk, a series of magnetic cores or a
series of electronic storage locations. A
stor age devi ce in one of these ctasscs is
co mmonly called a memory. Note that a
memory can be of severa! forms and is not
limi ted to magnetic core or electronic
storage. (Note: One of the earnest digital
computers used a tank of liquid mercur y as a
delay-line memory.)

At the risk of appearing to go on and on
for ever, one last addition will be made to the
fundamental comput er system - an instruc­
tion memory. This instruction memory will
ser ....e to hold a series of steps fo r the
processor and will give these ins tructio ns to
the processor in sequence. A clock (in this
example, part of the instruction memory ) is
used to generate pulses to step the lnsuuc­
tion memory from o ne instruction to the
next (Fig. 4 ). With this system we could
command the processor to perform the
following steps in sequence:

Of course the sequence of commands could
be endless. This simple computer system has
a lo t of versattlitv and could be very useful.
(An example of this type of "program­
mable " computer is a programmable carcu­
lator.) The process of setting up the instruc­
tions for the computer ls called program­
ming. The computer as it fo ll ows the
programmed instructions executes or runs
the program.

A Real Life Computer

A real life computer does not differ much
in logic or functio n fro m that show n in Fig.
4 ; however, the ALU is usually expa nded to
pro vide additional capabilities, and addi­
tional circuitry is usuall y provided to
simplify input/o utput as well as to facilitate

Fig. 4. Computer with memory.
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and cannot
equality.

We could expand the capabilities of o ur
p ro ce sso r by exchanging the si mple
"addit ion box " for an ALU [arithmetic,
logical unit). This ALU type of processor is a
read ily available unit and offers additional
capabilit ies such as subtraction, comparison
of two numbers for equality, and logical
operat ions such as "and" and "or." The
simple configurat ion has now been expanded
to that in Fig. 3 by the addition of an extra
switch, an "instruction" switch, and by
using an ALU for the processor . By varying
the position of th is switch , the various
"instructions" could be selected. We could
perform any of the allowable operati ons on
our two "input" numbers and have the
results displayed on the LED indicat or. At
t his po int, the fundamental computer has
add itional capabil ities, but still docs not
have enough capability to be really practical.
The ALU by itself can only process two
independent numbers at any given time. It is
not capable of simple steps such as adding a
column of ten numbe-s, let alone complex
problems involving many steps .

If our problem was to add a co lumn of
ten numbers, we could expand the funda­
mental com puter s till fu rther by adding
some device to store the column of ten
numbers. The device could be co nnected to
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Fig. 3. Simple computer using ALU
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the numbers I , 2, 3,4, 5 are d iscrete values].
The digi tal com puter is not capable of
hand ling conti nuous infor mation. The
reason for this is simple. The digi tal co m­
puter U!>eS a series of "on-off " conditions to
store information. The number "one" might
be represen ted by an "on," while the
number "zero" might be represented by an
" off." But what about nu mbers such as .5~

Can you have half of an "on" or half of an
"off '? Certai nly not very conveniently. Of
course we could change our definition and
let .5 be represented by an "on ," but then
how do you repr esent .55 , .51, and so o n?
The poin t Is that a digital co mputer can o nly
handle discrete numbers, regardless of how
we define those numbers. It canno t handle
all numbers in a gi ....en range.

The frequency count er is an example of a
digital computer. It accepts discre te pulses,
counts them, and displays the results. In a
given one second interval it cannot count
1/2, or 1/3, or .40497 of a pulse. It can
count only discrete pulses.

What are the Compo nents of a Digi tal
Computer?

The typical digital computer may have
numerous components wi th a rat's nest of
interconnections; howcver , a fundamental
digital computer requires o nly three pieces :
an input device, a processor and an output
device (Fig. 1).

The input devi ce may be as complex as a
graphics input term ina l or it may be as
simple as a single switch. The output device
may be as complex as a video display or it
coul d be a si ngle small ind icat or. The
processor could be very sophisticated , or it
could be si mple logic used to detec t t he
simultaneous presence of switch closures.

A~ an example, consider a simple com­
puter which has the sole function of ddd ing
two nu mbers in the range 0 to 9 together
and d i~playing the out put on an LED
ind icator. The block diagram of this simple
computer is sho wn in Fig. 2.

This simple computer is a fi xed function
computer and can do only one function ­
add . The limitations of this computer should
be apparent. It has a small range (0-9) ,
cannot perform o the r arithmetic functions,
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sive tc s, the experimen ter can bui ld up
sim p le compute r-orie nted circu its to
experience first hand just how things work.
While simple circuits will not du plicate all of
the func tions of a microcom puter system,
the experime nter wi ll be able to perfo rm
arithmetic and logical operati ons as well as
store and ret rieve information with simple
memories . If the experimenter is ab le to
un derstand these basic conce pts and is able
to duplicate simple expe riments, then he
should be able to bui ld and use a microcom­
puter system. Future art icles wi ll explain
some of these simple circuits and experi­
men ts.

Fig. 5. " Real life" computer. VI '" 4201 clock chip; U2 = 4040 CPU chip; U3
'" 4002 random access memory ; U4 '" 4308 read only memory; US = 4207
(4209, 4211) general purpose I/O.'

the f low of information an d instr uctions
within th e sys tem. While this last statement
may sound like a "zi nger," it is not, since a
de vice called a "CPU chi p" (a single
integrated circuit) in most cases contai ns the
additional ci rcuitry as well as the arithmetic
and logical fun ctio ns. A CPU ch ip (Central
Processor Unit) is a very unique and versatile
device and is commonly called a "micro­
processor." Fig. 5 shows a block di agram for
a ty pical, fundamental microp rocessor com­
puter system. The five blocks shown cor res­
pond to 5 integrated circuits. Thi s is a real
life system. An Intel 4040 microprocessor
system cou ld be built using just 5 ICs.

How Do I Get Sta rted ?

It is not difficult to wire five integrated
circui ts together to form a microprocessor
sys tem . It is difficult, ho wever, to ma ke the
plu nge with out first acqui ring some impor­
tant fun damental kn owledge. By gat heri ng
this basic knowledge f irst, you can better
util ize your micro processor and you arc in a
better posit ion to correct a problem should
difficulties be encountered .

Fortu nately, a large inves tment is not
requ ired in order to get into compu ters. For
a nomi nal investment in a po wer supply , a
breadboard, and a hand ful of very inexpen-

The Next Step

Man wor ks wit h numb ers in the decimal
system, while computers work with numbers
in the binary system. Future arti cles will
discuss number systems, will explain how to
do arithme tic in the binary syste m, and will
give procedu res to convert fro m one number
system to another. Seve ral experiments have
been designed using an inexpensive ($3.95)
ALU chip to ill ustrate binary arithmet ic.
Future art icles wi ll also discuss logic,
memories an d input/output . •
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fantastic art forms by plugging in to a
color TV set . . . and there is a rapidly
growirI1l grou p of people working on
computer a rt.

Yo u can program your computer to
compa re any input against a desi red
d ata. You might tune in the Co nqres­
sional Record on RTTY and set your
system to check for certain key words
such as Amateur Radio ... and when·
ever t his came up in t he text your
tele ty pe would start printing.

Or perhaps you 'd li ke to have your
system switch your 2m receiver
through all of the loca l repeaters
co nstantly. checking for anyone
sending a certain series of tones which
would be your ca lling code . You 9fJt
t he picture.

CASSETTE I{O STAN DARDS

One of the least expensive bulk
memory systems so far available uses
the garden variety cassette recorder .
Those 4K and such memories in the
computers are used to sort out ~nd
process data in the computer .. , the
system still needs some place to store
data for later use. The data may be
programs to get the computer to play
cer ta in games, it might be names an d
addresses for a mailing list, book or
record lists for an index. etc.

Eventually we will have other bul k
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memory systems which are reasonably
low in cost. At present a floppy disk
memory runs around 52000, which
puts it rather in the expensive area for
most home systems. A disk can hold
around 250,000 bytes of memory and
ma ke it. ava ilable within a few micro­
seconds .. , good business if you are
going to sort data or want Quick
access to random things.

Regular computer tape drives are
not cheap ... yet. They use half inch
tape (usually), and cost $2000 or so,
too. They can hold a lot more
memory, but the t ime requi red for
searching through the tape is much
lo nger, There are some qua rter inch
tape cartridge systems in evolution
which may be low in cost for home
computers, but nothing is yet ready .

All of which brings us back to
cassettes.

When I began to get an under­
standing of what was involved I
looked to see what standards lM!re
being used for putting information on
cassettes. I found, much to my horror,
that there seemed to be as many
standards as the re were firms coming
into the field. This would neve r do!
We needed one standard for cassettes
so that any program or memory
cassette wou ld work in any sys tem
regardless of manufacturer.

Since there was no one else to
t ackle the problem, I figured it might
as well be me. I sent fetters out to
everyone in the industry that I knew
about suggesting a meeting of everv­
o ne involved on neutral ground. I

picked Kansas City because that was
equally far away for everyone. I
scheduled the meeting fo r November
7·8th.

The meeting came off r ight on
schedule and just about everyone
from t he microprocessor industry
turned ou t for it. At first the meeting
got off to a very slow start and it
looked as if no agreements wou ld be
possible, but (as t suspected) the spirit
of cooperation won out and everyone
f inally got together and hammered
out a standard which was agreeab le to
al l.

The standard calls for two tones to
be used, a mark tone at 2400 Hz eight
cycles long for logic one and a space
tone 1200 Hz and four cycles long for
logic zero. A recorded character will
consist of a space (start) bit. eight
data bits, and two or more mark
{stop} bits . The eight data bits are
o rganized with the least significant b it
first and ending with a parity bit, if
used. All un used bits will be mark
tones , . . e.g., the three unused bits
when you are sending five level data.
Mark to ne will also be used in
between characters as fill.

This system wi ll give you about
4 7K bytes o f data on a 30 minute
cassette lone side of a C·60). If you
use all four cassette tracks that would
add up to almost 2oo,CX>O bytes. To
put that in terms o f an application,
figure that you are putting names and
addresses on the cassette. If you take
80 bytes for each name and address
(wh ich is what we use for the 73

Magazine subscripti on records ), this
would permit you to have over 2CX>O
names and ad dresses o n a single
cassette. That's a hefty amo unt of
storage. If you are going to use an
inexpensive recorder yo u would
probably only put half that moc h on
it since you woul d only use one track
each way , . , but 1000 names isn't
bad!

DO YOU REALLY
WANT ASC II?

One of the questions ' get a lot at
barnfests has to do with when I think
the FCC is going to o kay ASCII for
use on the ham bands, In due t ime I
asked abou t this and got the news that
there hadn't bee n a lot of worry abou t
rushing ASCI I because there had been
very little demand for it to thei r
knowledge.

It is the squeaking wheel that gets
greased, to again coi n a phrase. If yo u
want to use ASCII on the bands, as
what reasonable amateur wo uldn' t,
you would do well to keep after the
big candy store. Write them about it.
Bette r, ask fo r "Special Tem porary
Authority" (STA) to try out ASCII
and then 9fJt busy with it and pepper
the FCC with reports on your fan­
tast lc resul ts.

II we have to trans late everything
from ASCII to Baudot or Morse Code
to send it we are hobbl ing ourse lves as
far as modern communications is con­
cerned. ASCII is the standa rd and it
should be pe rm itted on the bands, so
get busy.
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The Ie See-er

Photo 1.

" ,

Photo 3.

Photo 2.
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Please take note (Photo 3) tha i I do not
own a fly cutter large enough 10 cu i a six
inch circle, so I fell back on the ol d­
fashioned method of drilling a series of vnall
holes an d chiseling away the metal between
them. Since aluminum chassis are soft, it
goes ra ther quickly, and the whole operat ion
took me less than len minutes using a drill

I think that it will be obvious from the
explanatory photos (2, 3, 4 ) that a collar
was fashioned (six inches in diameter by two
inch es deep) fro m scrap, medium hard
aluminum, to hold th e condenser lens in
pl ace in the chassis (after cutt ing a six inch
diameter hole in same) .

induced frus tration as the Ie. Well, since I
have always wound up spending more time
building th e tool to do the job than on do ing
the job, here IS a gadget that will cos t you
less th an ten buck s to build (using all new
parts), wi ll cure all of the ab ovem ention ed
evils and will take the ha te out of love/hate.

Yeah, I know that there is an outfi t that
bu ilds a bet ter one, but thi s is for guys like
me who wouldn't buy o ne even if we could
afford the fifty bucks.

As you can see in Photo 2, I built it in
a 7" x 7" x 2" aluminum chassis. The lens is
one of a pair of condenser lenses from a long
since defunct 4" x 5" Omega enlarger. These
little tidbi ts are six and a quar ter inches in
diameter and weigh in at about two pounds
apiece. I'm wailing for a seven inch plastic
lens to arrive from Edmund Scientific, so I
can build a new improved version and maybe
sell Wayne another article.

H aving been a dedicated ham and/or
electronic freak for upwards of forty

years (I was born in 1920, so you figure it
out), I feel that I can speak with some
authority on th e subject o f home construe­
t ion of electronic projects. Unli ke an
engi nee r pal of mine whose motto is, "Never
build it if you can buy it," I have one which
is, and has always been, "Never buy it if you
can build it." I have a shop full of electronic
residue to prove it - and some of it even
works.

Until recently I thought that I had run
into every form of frustration possible in the
genre - that is, until I started (about six
months ago) my love/halc relat ionship with
the ubiquitous integrated ci rcuit. It is my
considered opinion that no invention in
electronics since the galena crystal and eat's
whisker (and I can remember them, so how 's
tha t for dating?) has caused as much
fumbl e-fingered cussi ng and soldering iron-
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Photo 4.

press. If you have to use a hand drill it will
pay you to center punch at proper intervals
so that you will not mess up your nice new
chassts. After you have the circle cut, a half
round file will dress the rough edges easily .
Before I forget, I split a piece of spaghetti
tubing lengthwise and used it for an edge
liner around the hole. A spot or two of glue
and the pressure of the lens keeps it tight,
and it makes a very professional looking
finish.

I drilled holes in the sides at the point of
balance and inserte d three-si xteenth inch
bolts and nuts fo r the side supports. By
adding wing nuts and lock washers, I created

putting up with me. Actually, the mou nting
of this gadget can be done any number of
ways and this was just the easiest and
quickest, considering the weight of the
tens. Besides, I was in a hurry to finish as I
had a project waiting to be soldered and I
wanted to give the rC-See-er a workout.

Now for the novel lighting arrangement
(Pho to 5). As you can see, there are four
pilot light sockets fastened at equally spaced
intervals around the ou tside of the retai ning
ring collar. If you decide to go my route on
this, I want to give you a word of caut ion Photo 8.
right now!

paper clamps are sell ing in our inflated
economy for the mun ifi cent price of
t we nty-seven cents each. I splurged and
bought four, so that I would have extras for
a vise to hold larger PC boards. The rest of
the stand i~ made, as is shown in Photos 7
and 8, from odds and ends of 1,4" shafting
and old shaft cottars, plus some assorted
scraps of alumi num and rad io hardware.

It took me about two hours to build t his
li ttle gadget and, quite honestly, every ham/
experimenter who has been in the lab has
tried to steal the dam n thing right off of the
bench, with me watching yet. Suffice to say
I would not part wi th it for love o r money.

Photo 6.

Photo 5.

an easily adjustable mount. Two pieces of
1/8" x 1W' x 7" aluminum from an old
panel were used for side supports, and I
boiled them to a scrap plate of 5/32" x 8" x
8" metal that has been kicking around the
shop for years. A~ you might suspect (and as
my XYl will tell anyone who will listen}, I
never throw anything away, and this base is
the living proof that it pavs.

I mus t admi t bot h that I should live in a
barn and tha t my wife is a living, breathing
saint (direc t from t he Old Testament} for

WYOMING - UTAH
Ra nc h land. Antelope, deer. elk, wil d
horses - Your "Antenna Ranch." 10
Acres $30 d o wn, $30 month. F REE
info - maps - photos. Owner: Dr.
Michael Gauthier. K6lCS
9550 E. Galla t in R d .• Downey CA 90240

Make damn sure that the sockets are well
insu lated from each other and from the
metal collar that they are mounted on,
'cause what I did was to wire them in series
and hook them across the t 15 V ac line with
a switch to turn them off and on. The bulbs
are Tung-Sol #T313, 28 volt, bayonet base
pilot lights. Twenty-eight times four equals
112 volts, and hooked across 115·120 this
gi ves a not brilliant but very pleasan t and
quite adequate light for close-up work.

An addit ional bonus is t he high-priced PC
boa rd vise (al ways give them a little extra for
their money). It will be obvious that this
added luxury feature is the really expensive
item of the project, since chromed two inch

Photo 7.

WtNN E BAGO 20-foot motorhome. Loaded
with options. HOt end cold runn ing wet....
heat. ai r conditio ning. 2500-wan yener.tor,
antennas. Sleeps 6-8. Ideal for Field Oav.
Send for spec sheet to Pe1... Stark K20AW,
80" 209, Mt. Kisco, NY 10549

- . .--...

Photo 9.

The one fault it has is thai I made the
support legs a little short. Still, it is doing a
heck of a job for me and in retrospect I
don't know how I survived so long without
it. I have also built myself a little device for
holding my ~mJ.11 (37 W) soldering pencil
and controlling the heat of same - that no
one who works wi th ICs should be without
- but this is ju~ t a plug for another article.

Build yourself an IC-5ee-er and you can
also wonder how you ever gOI al ong without
one. _

Computer Hobbyists!
Bargain hunt and sell via ON_ LI NE

18 issues/year - $3.75
Free sample issue

ON_LINE. 24695 Santa Cruz Hwy.
Los Gatos CA 95030
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_ ultra high speed intelligent display

- generates 16, 64 character lines
of alpha-numeric data

- displays upper and lower case
characters

- ful/ 12 8 ascii characters

- single printed circuit card

_ standard video output

- !"1f;tt··..·-,

SPECIAL FREE OFFER!
Scientific Notation Software Package with Formatted Output

The float ing point math package features 12 decimal digits with exponents fro m +127 to - 127;
handles assigned and unassigned numbers. With it is a 5 funct ion calculator pac kage: + - X -:- &
sq. root. It includes 3 storage and 3 operating memories and will handle chain and co lumn
calculations.

With the purchase of (1) VDM-1 and (1) 4KRA·4 Memory:

Just $299.00 (Offer expires 2-1-761

'.·••••1-
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Build This Exciting

New TVT

Circuit Descr ipt ion

A block diagram of the unit is shown in
Fig. 1. The clock speed is manually swi tch
selected from 60 to 100 wpm speeds. The

PART ONE
KEYBOARD

S evera l years ago I acquired a Model 15
Tele type machine, built up a tube type

terminal unit, and enjoyed many years of
operation with the green keys. This equip­
ment was retired recently and a new project
was begun to update the RTTY equipment.
A 100 speed Model 28 KSR was acqui red
and t he experiments begun. This ar ticle
presents an effort undertaken to build a
"solid state" version of the Model 28.

A literature search was conducted to find
out what has been wri tten wi th regard to the
design and co nst ruc tion of a so lid sta te
keyboard for RTTY. A RTTY keyboard
using the old RTl ICs was fou nd in an
article by Krupp several years ago, and in
another by Horowitz about a ON keyboard
modified for RTTY operation . Another
article by Bell and Schmidt was located
which presented a pre-ceded message on
RTTY. ThC'Se articles gave me some ideas on
how I wanted to design my sol id state
keyboard for RTTY.

The unit described in this article will
permit the operato r to generate the RTTY
Baudot code a t 60, 67, 75 or 100 wpm. It
feat ures LED indicat ion of End Of line,
Figures or Let te rs mode of operation . As a
resul t all fancy frills and ext ras are no t
provided, just a keyboard, using the 7000
series TTL IC chips. This is one of the
advantages of building it yourself - no
unwanted expensive extras.

About a year ago I decided to reactivate
the R TT Y mode of my station, and this
article is a description of (\.YO of its facets:
the keyboard ana the television terminal.
The keyhoord development went reasonably
Vof!II; then came the television terminal for
RTTY, which I coli the "RTTY TVT" for
short. I immediately found thot almost no
data has been published on such a unit, with
the closest thing being the computer TVT
video readout devices. This problem was
discussed ot length both on the air and by
mail with Dr. Robert Sud/ng W(jtLMD, who
suggested that I see what could be built
using a low cost TVT circuit board kit
designed by The Digital Groao ' ,

Fig. 1. Block diagram of RTTY keyboard.
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Fig. 2. Schematic diagram of RTTY keyboard.

output of the cloc k (90.0 Hz at 60 speed) is
fed to a frequency divider chain. The three
frequencies taken from the divider at 60
speed arc 22.5 Hz, 11.25 Hz and 5.6 Hz.
These three arc fed to the Data Selector
which acts li ke an electronic version o f a TD
(Terminal Distri butor). When a key is
depressed the Baudot code for that key is set
up in the Memory flip fl op via the diode

matr ix. The output HIs and LOs from the
Memory are fed to the Data Selector . A start
pulse from the keyboard is also sent to the
Control FF which unlocks the frequency
divider chain and the RTIY Gale. For 176
ms (at 60 speed ) the freque ncy divider chain
transmits the selected fr equ encies to the
Data Selector which then reads ou t the
RTTY code set up in the Memory. This rode

consists of a series of 22 ms pulses: one start
pulse, five Baudot code pulse s and two stop
pulses. At the end of the pul se tra in the
Reset 55 fires and the Control FF is reset.
This actio n clears the Memory FF s and stops
the d ivider chain from counti ng any further
cloc k pulses. The RTTY pulses are fed from
the RTTY Gate to the RTTY Drive o utput
stage which is in turn connected to a diode

,
•

Top and bottom views o f solid state R TTY keyboard.

77



..

.OUOO' ( NCODER ''''R ,x

,, ,
I C O l W " E O C " F " ' G " C ' " N U J ~• e • "1 .,

I" I~ I~ 1.11 Ii Ii ~ , ~ I ~ I ~ " , , ,,
~+. " M,,,,,,,

.1111 I .II I II II I II II II I/ U II
.,

IF o.! "00 ." ,,

A .
.,

1.11 .I .III IiII IiII II Ii I ~ II " ,, , .0"00', ,
~

.~

1.11 .1.1 .1111 11
H'I ..~

/I ~ I ~ Ii! I I lil i 111 (l,'" ' "00

'"- ••

III II Iljl
.,

• • I Ii II II " ,,

4M
, ..~ Itl

A I
+, 'I "00i :Ii .11.1 .. 1 II II Ii II IiII I II (l,'MJ I IiIIIiII II I. " CO«' RQI. !," c

l; ] l; t
CONnOL

1/ ]/
,ur 'f---J" •., ".,.. ,
"

"" H -" G"

.T 4}KU lIOA" D • ' , 00
"O~(Nl""" '" '" ., ", G ~CON' OCl

, Wl1CM£. .''1 d ' C',:~O Ih '00~~r.
'I ' Cl " , '

' K LED.,
Fig. 3.

Fig. 4. Block diagram of RITY TVT.

between those two rails as seen in the
photographs. The diode matrix, Memory,
Control FF and FIGj LT R FF were mounted
on t hat circuit board. This configu ration
permitted me to conduct circuit design and
debugging on a second small board con­
ta ining the remainder of the circuits. The
second board is 4" by 31,4" . If one wishes, a
board 111,4" long by 4" wide could be used
for all the circuits, now that t he unit has
been designed. The ICs are fixed, mounted
and hardwired into the circuit. Since this is
not a production item no effort was made 10
design a PC board .

Testing
The long circuit board was wired first,

and a manual jumper was wired from the
keyboard key grounding capacitor and
resistor to test o ut the diode matrix and
memory before wiring keys in the circuit. A
jumper was wired from the reset line on the
memory that was momentarily grounded to
reset the memory. The wire from the key
circuit was touched to the sel ected diode
matrix letter and the n the five Baudot
output lines were checked fo r proper high
and low states. Each diode in the matrix
represents a mark or high sta te. The absence
of a diode represents a space or low state.

The diodes used in the matrix were of the
fast switching type used in computers. , used
some obtained from Radio Shack which
carry their part number 276-114. They come
in a bag o f 50 each and must be tested.

When checking out the small circuit
board the first thing to test is the clock. I
monit ored the pin I of 7473A to sec if the
cloc k was oscillating in each position of the
speed selector switch . That switch must be
o f the make-before-break type for proper

ASC II
OUTPUT

chased from a surplus house tha t advertised
in 73 Magazine. This unit uses magnetic reed
switches and has plenty o f extra keys for
other functions that are planned for in the
future. The key tops were removed and the
computer mark ings replaced with decals of
the standard RTI V upper and lower case
markings . Since the keyboard already had a
very nice set of numbered keys I put them
on the top row, which made it not quite like
a Model 15 or 28 but a bit more like a
typewriter. Again, with home brewing you
can make it to suit yourself.

Two metal rails were formed and
attached to the bottom of the keyboard unit
on metal spacers. A long piece of perforated
fiberglass board 4" by 8W' was fi tted in

I RE <; EIVER AUDIOOUTPUT
I ....- TR/l NSMITTER /l,UDIO,,,,PUT

r-- - - l.--,
I RTTY I
I TER MI"'ALU"" TI

}IST-6/UT-4 r- OPTI<; AL BAUDOT BAUDOTTO
ISOLATOR SER lo1 LTO o1S(1O (ODEL ______ J

PARALLEL <;O "' VER TE!'I
r MODEL~B--1- CO"'VERlERMCT-2 UART " .I KSR

1I TTYL ______ .J FIG-LTR 5OO/,S
CASE ST ROBE

RT1Y I'l l DETE CTOR PULSE
KEYBOARD e- GENERo1TOR

(LO(K
LM5!i5

(ODE OO"'VERSION BOA RD

VIDEO CLO<;K .0,"'0
OUTPUT TI MING <;HAI N

VIDEO DISPLAY

1 I
PARALLEL (HAR,6.(TER MEMORY 1== }12in.TV SET To SER IAL GE IYERA10R r=<;ONVERTER

M( MM7IL 7-2102 '5
THE DI GI TALGROUP rvr (HARACTEfI GENE RATOR

bridge permitting connection to a loop
supply of any polari ty. The End Of Line
counter is used to indicate when 60 key­
board actions have been taken after a
Carriage Return fun ction has been keyed.
This is used when the keyboard is used for
driving a tape puncher . When the FIG key is
depressed an FF is set and the FIG LED is
lit. When the LTR key is depressed the FF is
reset and the LT R LED is lit. Depressing two
keys simultaneously will cause an error in
the output. No mechanical or electronic
means are provided in the low cost unit to
prevent this event.

Construction

A surplus compu ter keyboard was pur-
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and with the con trol line high at pins 2 and
6 of each of the 74935 you should get 45 Hz
at pins 5 and 12 of the 7493A. Pin 9 should
be 22 Hz. Pins 5 and 12 of the 74938 shoul d

'" •. ,

The RTTY TVT.

operation of the clock. Each adjustment pot
was set to give the proper speed according to
the chart on the schematic. At 60 speed, 90
Hz should be appearing at pin 1 of 7493A,

•

..
•

,
be 11 Hz, and pin 8 o f the 74938 should
read 5.5 Hz. A negative going pulse of
around a half a millisecond should be seen
reoccurring each 176 ms on pin 1 of the
74121 Reset 55. With a temporary ground
on pins 2 and 15 ofthe 74151, the output as
monitored on pin 6 of the 74151 should
read low, high, low, high, low, high high,
repeat, e tc., in a serial bit stream. If a
temporary groun d is placed on pins 2 and 6
of the two 7473s the bi t stream shou ld stop.
If all works OK at this point, then remove all
the temporary wiring and wire the board in
the circuit with the encoder board .

As a Hnal test I wired the ou tpu t in series
with the loop supply and printer magnets of
my Model 28 KSR and was able to type out
a copy on a local loop using the keyboard
and the Model 28 printer at 100 speed. I ran
into some noise problems and had to add
some power bus bypass condensers on
several of the ICs, and these are so noted on
the diagram.

This unit was a very interesting project
and it was a very good feeling when I finally
got it assembled and running with my
printer. The circui t development took
several months of breadboarding to get all
the various parts of the unit tested before
ty ing them all together in the finished
product. I wish to thank Mr. Joh n Small and

!(.O O( 6 2 1<

81T2~>

8IT~ -1>

e
1402

0·UPPEFl
CASE LTR

®'lOWE R
3 CAS E l TR

1402

0,

OI,I TPUT
ASC II

8'T'~>

•

8 IT1-_,

8 IT6--- ,

,

,

o

r ~lC ~ 02POlY•., $IGIO£TlCS

, ,~~.~'-'-
l lrjl~~S

croc«
, " l,.L 3 .3K .AL L 7 S l<

h DISC ." -"
727·7:500 t< . 6 0 ....PM 74 0<1 1404

B,T S . ...:

" " ' 2 '6 18 ". " ",," ,
,,' '0 " , "BlT4 • " '0• " , ,

"r a a aa ~, ..
" , •B IT 2 e • ., s

., - , . '0 aa, '0 BIT!
, ~

-12 - I- LT A NATI ONA L r
,, ae

r
a _ FIG '2 2 08Lm ..

. ~,
" Tm 74 00 I ' OM

"\' ' . •• " " •I';' "h " "" r r-,'K ,
17 61 ,. ., , .. Il-• 8 AY-!H O ,3 , •... 9 U4 A1 BA UDOT TO , ,

" 00 ,.00 .&S C II ~

'0' B.&UDOT COlolVEATEA ar ,
'"

10 SERI ,A,L TO • , , cu PARALLE L "' 0' 12 CONVERTE R .. PARITY

" "
,.

T O TTY LOOP 16 .. , l-
~ m , 7400 / 7404

"b 740811<\3.0 "' ''' .38 4 " PIN 70 GND IJBR IDGE
~O '

, PIN ,••• !)- • ' 0 " ~ •
'*'

Me>,
" " ,

a 7430 74 30

I N ~J 4Z J: , , , • , , I I 12 ~ 41 J e a , , I I 12

" .,
y

740 2

" "., .,
ra 74 0 0 I'IG· LHI" . u ,l C. ... SE OET

• , "
, 9 11()1II III

8 1Tr
STROBE.;:

,
B IT 8 ~ " I" 74'2 '

!)OO~S 5 S •1408

"1408 ,J;
Fig. 5. bauaot to ASCII TTY code converter. Note: If FlG-L TR stole on pin 19 (5220 BLIN) is incorrect, rewire '-2-6 o f 7400 to 1-2-8 of
7400.
BO



Internal view.

,,

system. All other frills and extras were left
out of this terminal to keep the cost down .
It is estimated that one could probab ly be
d uplicated tor anywhere from $250 to $356
depending on how many surplus com­
ponents were used.

Circuit Descript ion •
A de tai led descr iption of the design and

operation of the keyboard has already beJn
presented. A block diagram of the RTIY
TVT is shown in Fig. 4 . The inpu t to the
code conversion board is made to the 5T-6
loop circui t throu gh an optical isolator to
keep the loop high voltage fro m the fi ve volt
TTL circuits. An UART (GI AY510 13) is
used to convert the ser ial Baudot to a
parallel Baudot output where it is fed to t he
input of a code converte r ROM. The cloc k
(LM555) for the UART is set for 60 wpm
spee d (727 to 730 Hz). In the code con­
verter, a National 5220BLjN ROM, the
Baudot code is changed to the ASCII code.1

A figures-le tters func tion detector is used to
tell the code converte r to include either bit 6
or bit 7 in the ASCII code ou tput. The case
detector is also used in conjunction wit h the
strobe generator to eli minate the Gree k
letter that would normally appear on the TV
screen when the F IG or lTR key is tou ched.
A strobe of at least 500 microseconds is
required at t he end of the generation of each
charac ter on the TV screen. The strobe
generator is triggered by the ou tput of the
UA RT transmitter section.

The ASCII outpu t, along with the strobe
line, is connec ted to the TVT character
generator board. The-vi deo ou tput from the
TVT board is connected to the video inpu t
of a modified TV set. To prevent the TVT
d isplay from returning to home position
after every ti me a CAR RET is keyed, 1( 30
(7430) is re moved from its soc ket. A 2.2k
pull up resistor is connected between pins 8

Ag. 6. Intercabling diagram.

TV1 (I-I",RACTE II GEtl ER",TOR ecce COtlVERSION BOAR D
BOAIID

• •". • •0 >"'_f\I "' ... ", ~ ... <CO C.lS£ 0 ... "''''", ... ''' ... _ ......• 00 O» ... i .... .......... ..
' ;t, .. ~ ~e: ~ !: !: !:!:!: ~ ~ g 8z ... "' _ _ _ sa iii iii .i iii> ", ., . ~ '" O ' . , ... "'''' ~ ~ ... ... ~''' ........

! , TO TU
, lOO P

,]I

-"
'0',0:0

P ,",,'" 5 ,""

= " USE ",, ,
I ~PllO

l lGH, 0 > • o > • • o • • N N >

~~
z • < z . 88 z. , .. ..

0 0 z o • 0 - ,• ~~ -.
0 •>

SOliD S U TE
TVT V' DEO _ II TTY KEY BOAII D .,.[ II S UP P l Y 8 0 AR DS

and erases the ex isting character an d prints
the new one as it progresses across the screen
line by li ne.

A HOME push-bu tton switch is provided
that will return the writing beam to the
upper left-hand corner of the screen . An
u pper and lower case letter selection switch
is also provided as that feat ure is available in
the TVT circuit board by The Digi ta l Group.
Since this board was used in a micropro­
cesser computer ter minal, it has Greek
notations which cause some gli tches in the
Baudot scheme of things. These were most
troublesome in the FIG and LTR modes.
The code conve rsion board has circu its
incorporated to te ll the characte r generator
to ignore those key functions in the Baudot

[ltTfIl NAl
V' DED
, ,,"PUT

Mr. T. Jackson who were most helpfu l in
keeping my thinki ng straight as I developed
this uni t.

PART TWO
TELEVISION TERMINAL

There are two approaches to gett ing that
RTTY si gnal on a TV set. One way is to
make the keyboard ou tput the ASCII code
50 that it could tal k to the TVT withou t any
conversion. This method also requires both
send and receive code converters to get the
Baudot code conver ted over to ASCII to be
compa tible with the display. Also , when you
send from yoo r ASCII keyboard it must be
converted to Baudot so the other chap's
machine can print the message. The second
approach is to usc a keyboard that on ly
sends in Baudot and make only one conver­
sion from Baudot to ASCII 50 that the TVT
cou ld read the incoming signal from either
the keyboard or the ter minal unit. This is
the approach that I used, and the resul ts of
my efforts are described here.

This unit includes a surplus keyboard
rebuilt to include a diode matri x for
encodi ng and generating the Baudot code at
60 wpm. The output of this keyboard is
used to key the ST-6 loop and the TVT
through a code converter board. This circu it
board conver ts the Baudot encoded bit
st ream comi ng from the ST·6 or the key­
boa rd from serial to parallel Baudot da ta .
The parallel Bauder data is then converted
into parallel ASCII data and a strobe pulse is
added to trigger the TVT disp lay circui t. The
parallel ASCII is fed to the character gen­
era tor circuit boa rd and on to the TV scree n.
The display has eight lines of th irty-two
characters per line. When the last character is
printed at the bottom right-hand side of the
screen the printout returns to the upper left

8'
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Test and Checkout

Since I was developing many of the
circuits to put this th ing together, I ended
up by running all sorts of tests during th at
time. Many of them arc not needed for
someone essentially duplicating this circuit.
When the code conversion board is finished ,
the input to the board sho uld be connected
to the ou tput of the keyboard and the ST-6
or terminal loop supply. This way you can
send Baudot enc oded characters to th e
board one at a t ime to see if they are being
encoded properly at the ou tput o f the board
in the ASCII code. The clock must be set for
an output frequency of from 727 to 730 Hz
as measured at pin 3 of the LM555 (60
wpm ). Each time a key is depressed on the
key board a pulse of appro ximately 500
microseconds shou ld appear at pin 8 of the
7408 gate. There should be no pulse
appearing at that point when the FIG or
LTR keys are keyed. A " high" or 1 should
appear on pin 3 of the 7400 when the LTR

video amplifier of th e rebuilt set. The
original set used a tube to rectify the high
voltage to the picture tube and I replaced
that with a solid state high voltage rectifier
removed from another junk set. This hel ped
to further lower the current drain on th e set.
The front pa rt of the old set's cabi ne t
for med th e fro nt of the TVT unit. It was
attached to the plywood cabinet by hand­
made metal brackets. The panel to the right
of the picture tube contains all the controls
for operating the RTTY TVT. These are the
pilot light, power switch, video monitor or
RTT Y monitor selector switch, upper case­
lower case letters selector switc h, an d the
HOME switch. The C RT bri ghtn ess and
contrast controls were mounted on a small
metal pla te fas tene d to the rear of the TV
chassis. They are set once and left that way.

DUNO,..

r --,, •, REIIIOV E, TR"'P, ,
• --~

VIDEO OUTPUT

o.

The two PC boards.

VIDEO OUTPVT

sho wn in Fig. 5. The overall intercablin g
diagram for the RTTY TVT is shown in Fig.
6.

The conversion of the 12" TV set for use
as a video monitor required considerable
time as the set was in pretty bad condition.
The filame nts of the four tubes used were
rewired so th at they would work from
lower voltage circuits. I did not want to run
the thing fro m the power line direct like it
was originally wired. I used a small isolation
transformer to supply the 120 volts for the
power supply input. I found that both the
y oke and flyback transformers were
defective and had to be replaced using parts
f rom other disca rded sets. Fig. 7 is a
schematic of how I accessed th e input to the

BEFORE MODIFICATION

,
l

RE"'OVEO~~

o
.\ ; : J

..,

Fig. 7. Video input modifications to 12" TV set.

AFTER MOD IF ICATION
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and 14 of the IC30 socket. A wire is run
from pin 8 of 100 socket to pin 14 of the
PC board connector. This is the reset
" HOME" terminal. When this termi nal is
grounded momentar ily via a push-button
switch it drives the write bea m of the CRT
to the be ginning of the first line on the
display . This is the only modification
required to The Digital Group TVT circuit
board to get it working as a RTT Y TVT
circu it board . The video readout of the
RTTY TVT unit is a salvaged 1969 Sear-s
12" portable TV set. Th is set came from il

junk yard, and to pu t it into use as a video
monitor all the circuits were removed except
the sweep, video and high voltage . It makes a
very acceptable video monitor for this appli­
cation .

Construction

The cabinet for the RTTY TVT is con­
structed from plywood and is 15" high by
15" wide by 15" deep with about 4"
sticking out in front to house the keyboard.
The outside of the cabine t was sanded and
given two coats of shellac. The edges of the
cabine t were painted a dull black. The
remainder of the exterior of th e cab ine t was
covered with simulated wood grain sticky­
black plastic covering obtained fro m a hard­
ware store. This makes a really nice looking
cabinet. The panel holding the keyboard was
also 'covered with this same simulated grain
material. A metal panel was fitted over the
holes left by the removal of the TV tu ners
and j controls, and was cove red with the
simulated wood grain ma terial.

The power supplies were constructed
from surplus parts and are mounted by
metal standoffs to the inside of the cabinet.
The circui t board containing the code con­
version circui t is 4 j.S" wide by 6" long. The
TVT readout board is 8" wide by 6J!2' high.
A dia gram of the code conversion board is
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Ag. 8. Major parts laYOIJt, Baudot to ASCII
code conversion board.

key is depressed , and a " low" or 0 should
appear on pin 3 of the 7400 when the FIG
key is depressed . Pin 5 of the 7402 should
be temporarily grounded so that the o utput
of t he code con verter may be checked.

Key in the letter A on the keyboard. Now
look at the outpu t of the board and bit 1
and bit 7 should be high and all o ther bits
low. Now try the letter R on the keyboard.
Only bits 2, 5 and 7 should be high on the

ASCII ou tput. Now try the letter Y and the
ASCII readout shoul d have 1, 4, 5 and 7
high. Now key the FIG key and then the
number 2. The ASCII outpu t sho uld have
o nly 2,5 and 6 high. On FIG operation bit 6
of the code is used and on LTR bit 7 is used .
If at this po int you are getting this kind of
response on the ASCII ou tput you are in
fine shape. The next thing is the character
generator circui t board.

The circ uit board data furni shed by The
Digital Group wi th their TVT character
generator gives very detailed step by step
inst ructions on how to check out their board
and will not be repeated here in thi s brief
article. I had an old 1950 Adm iral TV set
that I had previously modified for use as a
video monitor with a camera for fast scan to
slow scan conversion construction project . I
used this set to test out the TVT board and
to check out the system from keyboard
through the code converter through the TVT
board and o nto the TV set. This way I was
sure all bugs were worked out before I
mounted the parts in the' cabinet. The TVT
circuit board performed as desiWled with
only a slightly defective memory chip giving
me any problem. This bad chip caused the
wrong character to appear in certain lines on
the screen. When replaced by the vendor it
worked perfectly.

When connec ting the input of the RTTY
TVT into my ST-6 I had a polarity problem
and had to reverse the input leads to the
RTTY TVT to get it to print properly. This

was the o n ly in terh.ci ng problem
encou ntered. I have my Model 28 KSR
wired in series with the loop driving the
RTIY TVT and if I want a hard copy 1just
turn on the power switch on the machine
motor and the copy is prin ted.

I would be interested in hearing from
those who decide to build ooe of these
RTTY TVT units and will try to answer any
questions they may have abou t the machine .
All I ask is that they include an SASE. 73s
and good prin ting on your CRT. •
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SOLDER CIRCUIT
BOAROS EFFORTLESSL Y

Rotates 360
0

- Great for Clock Kits.
FANTASTiC ! ! LOW LOW $7.50
pate nt pending - kit shi pped p pd. USA

W. N. WELLMAN CO.
BOll 722. Fenton MQ 63026
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Q ncl.. I ncl" d l~ 2 end • "",I_
H.m 1I Mill_ p,o.:. S349.95

NOTE: Tha t $30 is o n ly for fir st 2 it ..ms!

....-----,= =--

[Uj)SUPER
SynTHESIZED

CMh tor Moto rola Page Bo y 1/ ton.. and voice poCket pager' ­
all model, . We al,o need P6rmacode actil/fl fi/ttlr. and o ther
Motorola Page Boy comp onent• . Call Of wri te for details.

Regencv A CT -R 10 H! L!U w it h ten f r IO .. c' v . tII l• . . . $ 169.00.
Regencv Or Bear cat high i1 cc uracv moni tor crysrel l .. . $3.75.
Cell o r wri te for c omp le t e 197611'1....
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Serving amateurs since 1928
Ma ster Charge Ban k A m e ricard

FRECK ~"".• '..."yc .....nc.

LOCATIONNEW

ToQl....,_S

Add,...

cuv S,. t. l ip

o eo.... 0 CM<: ~ C ll. nk A......OUo<d (J M."... Ch.,ge
c..-d No. E""i,",Oon do,. _
So9'>o,,, ,.

COMM UN ICAT IONS
ENGINEERING

e.o. BOK 4 15.

ClIdlllec. Mich '\lBn 49601

PlIo.... 616·77S.Q881

CABLE COMENG

83



A POWER FU L SUPERIOR G RA DE 8080 BASED M ICROCOMP UTER SYS TE M RE A SO N ABL Y PRI CED .

QUA LITY FEAT UR ES INCL UD E:
• A co mmc rcialgra dc cahiner , m<Hk 01 hCJ ~~ ;:au!:c ..rlu minum, cus tom desi J;ncd 101 t h is spcdfk produ ct. R a,~ mounting is av aila ble as a

socciat opuon.

• Lucile display caner with a phctogr anhicallv reproduced legend dod L I:. U display mas" . In addit ion 10 stJn d".\! l i,ll;hh ..ou swucbev, the
heilvy duly trou t panel h,n an "',lfa 8 program controtted L E D '~

• Rugged commt"rd"ll:radc paddle switches backed up hy reliable debouncing cireui .....

• Lold plated lun laO, un bo.ud edge lunnc(!o,s to aSSUlC corrosion Iff.'c lUlnad. ' .. lI lo..... l ll>n , .

• A heav y d Ul y po wer supply to ha ndle lo ts 01 ex tra 'Mds, t he power supply udivcrs up to 20 a m pc re , at 8 vons. and 3 am os each 41 +16
and -16 vous.

• A st urdy c...d Cdge \0 proro:rly support u p 10 2 2 pnmcd ci rcuit boar ds,

• Plug rcmo va bte Iront panel bo.trd t hol l eliminates (he normoll wirinK h olrno.:~ between lron l polncl.lnu b olC ~ plane, ' o r ~pcciJ.I dedicated
uses, Ihe lron l panel beard molY be removed from th", uni t a rtoge ther .and used only w he n program changes arc desired.

• A lullhne of peripher.ll devices to build Huty powerlul ,1nd complete ~~~I"m'>.

• A n e l<clu~i~e shared me mory tacllit v fro m Ihe co mpJ.ny IhJ.I pioneered shared memory «ucroproccvsmg. Shared mem o ry tacilitics ol liow
mul ti p le mic rol'lo,e~~<Jfs in m e sa me cabinet 10 s h.nc the same me mory , yN run dif tc rcnt progl<lmS in para tle l wilh each ot he r.

• A lu ll complimen l of boa rd op tions.

BA SI C CaMP UTE R IN CL U DES : 8080A Processor BO.lrd , lro n t Panel Con trol eoeo . lighls ..IOU swi lLhes, po wer su pply, Lxpande r
BOJ.rd , Cabine t ,... J.nd . .. Software (Assembler, Mo nilo r, & Te l< l Eduor ].

PRI C ES: KIT .. . U39 A SS EMBL E D ... $93 1 BAS IC 8 0 80 WITH , I< RA M KIT ... U99 ASSEMBL ED ... $ 1009

OPTIONS: R,I'~ mo.. n t, RA M & PR OM Boards , Pa raljcl &. S etioll llO BOJ. rd~ , an 8le,el Prio rit y I n te r r u pt /C1"L~ Be arer , Share d Me mory
Boards , lntc r tacc Boa rd s.

PERIPHERALS: Floppy D i ~,,", Dnvcv 32 ColumnJ I2 5 LPM Prin te r, SO Colu mn/ 300 LPM Prir uc r , 50 Megab vt c D is ,,", D .- i ~e , ]O char ac ter
pe r wcond Printe r wit h Plo l ting Mode.

COMING SOON : free BAS IC a nd c l<lcnded BAS IC lor reRi~lered IM SAl llOSO o wners.

TERMS: Chec ~ or Mo ney Order, B...n ~americ.ard, M"'~ l e r CharKC, 25 % deposi t on COD order~. O n .l ll o rde rs under S1,000, add 5% po~ t.aRC
.and holndli ng. C,I!ilor ni.l residents add 6% t ax.

SEN D FOR FREE CA TA LOG OF IMSAI MI CROCOMPUT ER PRODUCTS
DEALER INQUIRIES INVITED
SPECIAL NOTICE TO AllAIR 8800 OWN ERS :
I I you wo uld hke 10 step-up 10 the superior qU.l li ly of an I M ~ A l 8080, 1/OU w ill be pluwd 10 lnow t hat vo ur A LlA IR 88 00 bo¥lls .I re
"pIUK·in" usab tc -. .... ilhou l modifica tion in Ihe IMS AI 8 08 0 cabinet. Funncrmo-e, b~' Jcquirinl: I,",S A l's u nique Me mory S holf in R f .adli l1/,
vour AL TAIR MP U bOoird and IMSAI ~ IPU beard coin co-e x s t in t he vamc cabine t, ope rate in paullel .... ilh each o ther, and vhare all memo ry
in common. T his i<. t he tcct morogv th.lt lolid I I-.: fou nda tion lor IMSAl's po.... ... rlu l HYP ERC UB [ Compu ter and In te lligen t D i s~ sys tems
Ircccnnv fea tured in Co m pu te rwo rld , Da tama tion and U eClronics mag,lli nes).

IMS ASSOCIAT ES, INC., 1922 REPUBLIC AVENUE SAN LEANDRO, CA 94577

(4 J5) 483·2093



LOGIC POWER SUPPLIES

New Lambda transistorized, regulated, worth 2 o r 3 times our price.
1. (LVEE - 5) OV 5 VDC 74 amp 125.00
2. (LWD - 12) 12 VDC 26.5 amp 100.00
3. (LMB - 5) 5 VDC 3.7 amp 40.00
4. (LMD - 15YI 15 VDC 9 amp 45.00

LOGIC SUPPLY CAPS

1,000 uf
66,000 uf

100,000 uf
5,000 uf

6V
10V
10V
12V

$ .50
$1.75
$2.00
$1.50

1,600 uf
1,000 uf
2,000 uf
2,000 uf

20V
50V
55V
60V

$ .50
$1.00
$1.25
$1.40

above caps are ultra compact.

MEMORY SYSTEM $125.00
New memory syste m by Honeywell, small . . •
measures o nly 9x4x 1 inches. 1024 co re memory,
1024 words with 8.9.1 0 bits/word . Random access,
with all logic. register. timing.. contro l. core select and
sense functions in one package. New, booklet of
schematics and data. Looks like a good begi nning for
a mini-computer. Limited supply on hand.
Ship wgt 3lbs. # SP-79 $125.00

COMPUTER
1,000 uF 15 volt s .35 2,000 u F 35 volt 1.00
2,000 15 .50 12,000 40 2.50

CAPS 1,000 25 .70 3,900 50 2.00
BRAND 3,000 25 1.00 22,000 75 3.25
NEW 1,000 35 .80

CORE MEMORY
Another brand new memory, ultra small. Measures only 4 x 4 inches
with format on one plane of 32 x 32 x 16 (16,3841. Only about 35
units of this o n hand.
#SP·8 1 ....... ... .... ...•. •.. . ... .• •. •... $20.00

FREE CA TALOG

Please add shipping cost on abov('.

MESHNA PO Bx 62 E. Lynn Mass. 01904



by
David J . Brown W9CGI
RR5 Box 39
Noblesville IN 46060

Magic fingers for RTTY

SEE
FIG2

all the RTIY tones (and SSTV ) if you use it
with the original tone generator by W~LMD.

Further, it gives you automatic generation of
the " RY" alterna ting letters used as a
standard Teletyp e test because of its alter­
nating Mark-Space for mat. For those just
gett ing in to RTTY. I am refer ring to the
normal 7 part , 5 level code used by ama­
teurs. All characte rs start with a Space tone
fro m the "Mar k-Hold " tone tha t keeps the
mac hine (Teletype) quietly sitting there and
not chatteri ng away. Then the next five
un its are either M2.rk or Space, depending on
the charac ter sent. The final o r seventh un it
is always a Mark, usually sent 31 ms long
(the rest arc each 22 ms] to be sure so me of
it makes it through to end th e charac ter.
Only a small part of the 22 rns units is rea lly
used, too, but a ll is usually sent to be sure of
recovery in spite of fading, noise, etc . This
unit uses a ll 22 ms units (often called
western Union because that is the format

nit

",

Project Outline

highly recommend using the very accurate
and stable tone source described in an article
by Dr. Robert Sud ing WjJLMD in the July
197573 Magazine, page 98. The genera tor is
great and apt to be th e starting poin t fo r
many projects and art icles of mine in the
future.

Ever since I built the first one (l now
have 3 in one form or ano ther] , I have been
sold on the unit and keep building gadgets to
put it to more use around my bench and
ham shack. One is the unit to be covered in
rhts article, another I have written up and
built as an SSTV generator producing gray
sca le wi t h svnc, and th e third will be
fort hcoming for use with touchtone eq uip­
ment and repeater users may fi nd it of
interest. A fourth is in progress a t the time
o f th is wri tin g fo r use with SSTV in the
form o f copying the wea th er sa tellites.

r-FlESET
dr 'TO -e-

T O ALL This litt le adapter unit will provide you they use), the reasoning being that the u." SHO.
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I f you have speedy fingers, never have
RTIV problems {hall, or have built your

last perfect RTTY AFSK unit and have it all
tuned up , more power to you. If, however,
you are like most of us and have two thumbs
per hand, a Model 19 that periodi cal ly has
spasms of TIN·GT's (this is not *& #%going
10 'S), or ever experiment wit h building new
ideas in A FSK gear . you can sure use the
item I am about to describe.

I think the circui t to be descr ibed, MIen
coopled to a tone source , is t he handiest
gadget I have ever built for RTIY . It gives
you any RTTY character o r t he RY test
combination auto matically repeated over
and over. Whil e you can use various tone
sources, fro m a modified AF SK sendi ng unit
to the new tone generators like the 566 Ie
that is TI L compatible when run correctly , I

Fig. J•
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to the two RTIV frequencies involved , but
pins 1·2·12-13 need not be wired. The 7430
that has all the SSTV frequencies at its input
can be eliminated and th e 7402 pins 5 and 6
tied together. You may note that only half
of the 7473 is used in the original tone
generator, and you may feel free to use the
other half for the RTIV adapter 1( 4 by
usi ng the numbers shown in Fig. 1 and save
some money.

Now tha t the unused rcs are out and t he
other half of the 7473 is used for the RTIV
uni t, you need only 1(,1, a 7401 ; 1(,2, a
7490; lC-3, a 7445; and 1(,5, a 7410. A
typ ical total cost of all these is $1.82. But
you say, " Yeah, what about the tone gen­
erator ?" If built as I described above for
RTIV only, the IC cost for all I( s - tone
generator, RTTV unit, and power supply I(
- is only $6.45 plus $1 .82, or $8.27. The
power supply 309K is $1.95 of th at cost,
but I highly recommend its use. You must
increase the power supply transformer to
one with a 1 Amp rating, but that is the only
power supply change.

My suggestion for wiring eliminates t he
swi tch in the origi nal tone generator and
replaces it with the electronic switches as
shown. Each RTIV tone can be gotten alone
o r automatic mode is possible. If you choose
to retain the SSTV mod e, then merely
rewire the switch as a seven posit ion switch,

MAAK
HOLO

" RY- L TR"

t inuous Mark-Hold tone for 1275 or 2125
Hz Mark channel adjustments. It also sto ps
the Teletype from chattering away while
you change to a new leit er or to RY
combination. A second cho ice of 5·9 is the
Space-Open. The machine will run "open­
loop " and chatte r away if on , but yo u can
adjust any of the four frequencies used for
the Space channel depending on the sett ing
of S-8 and S-7. The last position chooses the
automatic mode either " RV" or " LTR",
depending on the setti ng of 5-6.

5-10 is an on /off posit ion to allow this
unit to be used with the original tone
generator when in the on posit ion, and other
gadgets to use the same tone generator when
turned to off. In the off position, +5 V is
removed from all +5 V point s in the adapter
except the electronic swi tches (transistors)
used to key on t he tone desired . The
trans istor emitters are suppli ed d irectl y from
the +5 V bus and have +5 V whenever the
tone generator is on .

A word about the original tone generator
as it applies to th is adapter. All of the 7430
ICs with SSTV ou tputs can be eliminated if
you want an RTIY only unit , thus reducing
the overall cost. These ICs have SSTV
frequencies of 1200, 1700, 1900, 2100 and
2300 marked at their outputs pin 8. The
7410 used to decode 1500 at pin 12, 1275
at pin 6, and 2125 at pin 8 must remain due
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wi ll be hook ed right into the RTIV AFSK
unit, and no ise and fad ing are definitely not
a problem in suc h a cascoSecondly, it greatly
reduces the hardware required.

A few word s on switc hing are in order at
thi s poin t. Switches added for the automatic
charac ter sending are: (1 ) 5-1 to 5-5, which
are 3 position sli de switches used to set up a
character of your cho ice, to chec k out the
TTY mach ine or one of the " SELCAL" ty pe
decoders i f yo u are bui lding such an ite m.
Fig. 3 shows the actual slide swi tch fo rm
instead of funct ionally as in Fig. 2. (2)
Swi tch S-6 is used to choose whether a
"le tter o r figure " is sen t or the " RY"
pattern. (3) Switch S-7 is a DPDT unit
mar ked " SSB-AM." What is really meant is
whether the newer-lower tones that wil l pass
through an SSB receiver filter are sent, or
the older-higher audio tones used on AM
type operat ion are chosen. (4) Switch S-8
chooses whether the older shift standard of
850 Hz wide (W) shift is sent , o r the newer
shift of 170 Hz narrow (N) is the result.

5-1 th rough 5-5 are set up by using a
chart of the required Mark-Space com bina­
t ions for the character you desi re. S-6 is set
to " RV" for the automatic RV test, or to
" LT R" for using S-l to 5- 5 and a lette r. S-7
and 5-8 wilt depend on you r use, equi pment,
and tones that you require.

5-9 is a function switch allowi ng a con-

SEE
F 16 I

B7



Fig. 4.

RE-WIRED FREQ- SEL SWITCH
OF ORIGINAL TONE GEN FOR
SSTV /RTTY COMBINATI ON.

Summation

Si nce the unit will probably be used into
an AF5K unit, the filter shown in Fig. 6
should be used at the output of the tone
generator to make the output into a pretty
good sine wave. It is lifted exac tly fro m an
article by Bert Ke lley K4EEU in July, 1973,
Ham Radio, page 6. It worked so well on the
S5TV adapter 1 built and men tioned earlier
that I have sort of adopted it - hi! It passes
the SSTV nicely, too, so you can use it even
if you build the total combination unit
SSTV/RTTV.

A coupl e of tips are in order if you are
building an AF SK unit and are going to use
th is adapter to set things up. (1) Don 't
overdrive you r filters; some type of com­
pression limlring is high ly desirable, coupled
with an AGe system in your audio channel
of the AF5 K unit. (2) Consider a pair of
active T filters in ta ndem as a fron t end. A
switch selected resistor tunes each of them
to the right high-pass and low-pass freq uency
easily. This ta ndem pair for ms a bandpass
circuit rejecting low frequency noise and
high frequency chirps and peeps you tune
across (and that tunc across you). And
finally, (3) DO try a Irick I have learned
fro m EME and Oscar listening tha t works
gangbustcrs on RTIV for tuning. Do build
the AF5K unit so that the incoming signal
decoded into a dc shIft in level keys your
AFSK to ne generator for sending - even
when receiving. The keyboard controls it
sending, and the incoming decoded de shi fts
controls it on rece ive. This allows yo u to put
a monitor and speaker/headphone jack on
the AFSK send ing unit 's ou tpu t. Obviously
you can now monitor your sending for
o peners, bUI the best deal of all is receiving!
tuning. Feed the output direc t from tbe
receive r speaker output to the AFSK receive
input and the right or left earpiece of your
headphones. Next feed the monitor output
to the remainin g ea rpiece of the headphones.
Tuning beco mes a snap - make the receiver
sou nd like the monitor! Build the AFSK
unit to have Mark-Hold in the absence of
signals. As you tune in on a RTIV signal it
will have one note (Mark) that sounds mo re
and more like the other earpiece (monitor).
As you tunc close r yet, you r decoder begins

the counter also sets IC4 10 the oppos ite
sta te with the Q pin 9 high, and allows IC l
pins 8 and 9 to control the lone generation.
1C-4 (7473) continues to change state
(toggle) after each pass of the counter to
" 8" and the 0 line falling from high to low.
This is a narrow pulse just wide enough to
reset the counter and toggle IC4. The
toggling of IC-4 produces alternate usc of
IC1 "R" and IC-1 " Y", producing the RV
tone seque nces.

Position "0" allows a 22 ms open ing to
be inserted before each new character
whether in RV or LTR mode and gives
everyt hing a chance to settle down. This
makes up in part fo r the seven th (unit 7)
Mark being only 22 ms wiele .

~OFF

TO S-9
CO....ON ON
SST V/ RT TY
TY PE UNIT

WHERE GND
SHOWN}

V
OOmA

(M) 0

($) 0

11#11 •

through 5-6 and on through the chosen
space frequency switch causes a Space tone
to be generated. When advanced to " 3", IC-I
pin 5 goes low, and pin 4 goes high , but
si nce IC- l pin 9 is low, IC- I pin 10 slays
high. Since bot h IC-I pin 1 and pin 10 are
high, and " I" is high (see 01 Fig. I), all
inputs to IC-l pins 11 and 12 are high, and
its output goes low causing an appropriate
Mark tone for the switches 5-7 and 5-8
chosen. Diode 01, incidentally, defeats the
Mark switch IC-1 pins 11 -12-13, during the
first " 1" Space requ ired by all letter s and
figures and is used in RV mode only. It
appears to key the Space by the path
through 02, but a better path is found
through 04.

As the counter advances to " 4", the same
action as "2" results using 1C- 5 pin 4 instead
of pin 3. Again at "5", the same as "3",
using 1C-1 pins 11 -12-1 3 for a Mark. And
fina lly at "6", again as in " 2" and " 4", using
lC-5 pin 5. "7" sends its Mark as well as the
low at IC-1 pin 13. This just happens to
insure Mark se nt when in RV mode only and
is just a logic result and not intentional.

To generate a " V", the same kind of logic
applies throughout with " 3" and " 5"
creati ng Spaces for the V or 5 - M - .? -M - 5
- M - M. The "3" and "5" cont rol lC I pins
5 and 6, and func tion just as "2", "4", and
"6" did into lC-5 pins 3-4-5. The one change
is t hat follo wing the generation of " R"
above, the 0 line returning low and resett ing

Fig. 3. 51-55 switches: lP3T. Center off
position allows the qenemtton of false
characters to check logic-type decoders. It
can be deleted and SPDT used if not wanted.

Q7

"
t

NPN
30-40, 100- 2

2300 -F

2 100 -E

1900 - D
6

1700 - C 0

1500 - B 0

12 0 0 -A

S-FS

• • V

RY Generation

The test pa ttern is a bi t more corn­
plicated, but not greatly so if you break it
down. lC-l mar ked " R" can do anything
only when 1C-4 pin 8 is high. Likewise, IC·I
mar ked " V" can only gel a low output when
1C-4 pin 9 is high. The se two pins of IC4
cannot both be high at any one tim e.
The refore, let us fol low through an R
generation, that is 5·- S - M . 5 - M - S -- M
(5 = Space, M = Mark). Remember the first
Space and thc last Mark are put in for any
automatic LTR or RV by lines " I " and " 7"
of IC-3, and won 't be covered over again.
The R is generated when IC4 pin 8 is high,
so let's start as though 5-1 0 is turned o n and
then the " Reset to R" push-button 5-11 is
posbed. 5-6 is in " RY" and 5-9 in
"RV·LTR ." When the cou nte r and decoder
reach " 2" , 1C-5 pin 3 goes low, 1C-5 pin 6
goes high , and 1(,1 pin 1 goes low. This low

Circuit Descript ion - Logic
By placing a square wave with a 22 ms

period into pin 13 of 1C-5, and 5-10 being
o n, the encoder 1C-2 (7490) will begi n to
count. Its BCD lines are decoded in the
decoder 1C-3 (7445) , and one line at a ti me
from "0" to "7" goes low. The encoder and
decoder is preven ted fro m counting " 8" or
"9" by tieing the D line back to the encoder
reset gate, resett ing t he cou nter as it tries to
go to "8" (D·high) . The D line is used for
somet hing else to be explained in RV genera­
tion. In the " LTR" mode of operation the
lines "2", "3", "4", "5" and " 6" cause
Marks or Spaces to be generated depending
on the sett ings of 5-1 to 5-5. Line " I"
always generates the characteristic Space
first unit , just as "7" always generates a
Mark final o r Stop uni t. Switch sett ings as
described decide what exact tones are gen­
crated for each.

per the original switc h for the first six
positions A through F. (NOTE: The or igi nal
Fig. I shows 21 00 and E in position 6 which
should be 2300 and F_) Then use Fig. 4 to
wire up position 7. This allows normal 55TV
use for six positions, and position seven pULS
you in RTIV function all wi th a singl e pole
rotary switch and only +5 V being swi tch ed
arou nd.
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SSTV unit. I built mine right into the RTTY
rack mounted contro l unit. It also contains
such things as a K20AW rn identifi er wh ich
was part of a repeater control by Pete. I just
put a solid state time r or manual switch
control int o it , and it sends my call either
every ten mi nutes if I se nd that long straight,
or at the beginni ng of each transmission. I
begi n all t rans missions with a blank key
which sends nothing on my machine, but
momentarily breaks the loop. Anytime the
loop breaks, a PTT arrangement li ke VOX
keys the transmi tter, and the identif ier
identifies by shifti ng the Mark tone a small
amount, but not enough for the other guy's
uni t to leave the Mark·Hold and print garble.
This is quite legal and a wide ly used means
of CW identifying. When it is running (10
wpm CW), the keyboard is disabled and the
line over-run lamp on my Mod el 19 blinks in
step with the CW bein g sent. Really quite
easy, and sure ma kes RTTY a lo t more fun
than keepi ng one eye on a clock, your
fourth hand keying the tra nsmitter, etc. It is
a collec tion of other guys' articles plus some
original ideas all boiled into o ne small
package by shar ing parts, but I guess I
should write it up if there is still interest
enough in RTTY anymore - it sure works
'.'.Ie II.

Hope you enjoy the adapter, and a little
careful wiring should have it worki ng right
the first time. TI L and digi tal thi ngs work
t hat way - wire it right and it loves you. •
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working and the machine comes to life since Sneaky way to tell in a hurry if he is on
now it sees Mark-Space changes . Make the narrow shift and you on wide, etc., if either
two sound alike and you are in the money . will key your deco der, but your AFS K

sending un it is set up (switched) to t he
wrong sh ift - the Space tones never match
- only the Mar k tones!

Per usual, an SASE will bring whate ver
help I can be, but there shou ld not be much
trouble with th is one with so few parts and
wi ring. For that reason, t here is no circuit
board layout. If enough guys wan t one, I
guess I could lay one out for this and the
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Lowest Price intheWorld!

$293

Altair 680 Prices

..

Delivery
Personal checks take 2 ·3 weeks to

process lAlhile money

ord ers and credit card
purchases can be

processed in 1·3 days.

Delivery should be

30·60 days but this

can vary according to

order backlog. All

orders are handled

on a first co me, first

served basis.

Il-

u
" Creat ive Electronics"

Altair680complete computer kit .. . .
($345 after December 31. 1975)

Altair 680 assembled and tested $420

Altalr680Tturnkey model (complete Altair 680 except
front panel control board) Kit Only $240

($280 after December 31. 1975)

Altair 680 CPU board (Including pc board. 6800 micro­
processor chip. 1024 word memory. 3 way Interface
and all remaining components except
power supply) $180

($ 195 after December 31. 1975)

Altair 680CPU board assembled and tested $275

Option I/O socket kit (required when interfacing
680 to external devices) $ 29

Option cooling fan (required when expanding
680 internally) $ 16

($22 after December 31. 1975)

Option cooling fan Installed $ 26

PROM kit (256 x 8-bit ultraviolet. erasable
1702 devices ) $ 42

Altair 680 Documentation
The Altair 680kit comes with complete documentation

including assembly manual. assembly hints manual, operation
manual. and theory manual . Assembled units come with

operatio n and theory manuals. Turnkey model and CPU boards

also include documentation.

NOTE: Altair 680 manuals can be purchased separately.
S ee back page 0/ this catalog/or prices.

..... - .... ::~:. .. .. . .. .. .
--- S··I.£"· -"... . .- ..... ~ .ll.Ui.iJj iiu i ' , ,-

.. 1 IT!! A~TAlfl

In January of 19 75 . MITS stunned the comp uter world with
the announcement of the Altair8&XJ Computer tha t sells for
$439 in kit torrn.

Today MITS is announcing the Altair 680.
The A ltair 680.built around the revolutio nary new- 680CI

microprocessor chip. is the 10000sl priced complete computer on
the market. Until December 31. 1975, this compurer wll be sold
in kit form for the amazing introductory price of $293! (A
savings of 5521 )

TheAltair680comes with power
supply. front panel control board.
and CPU board inclosed in an
II" wide x II" deep x4 11/16" case.
In addition to the 680CI processor,

the CPU board contains the follOlAling:
1. 1024 words of memory (RAM

2102 type 1024 x I-btt chips),
2 . Built-in Interface that can

be configured for
RS232 or 20 rnA
Teletype loop

or 60 mA
Teletype.

3. Provisions for

1024 words of
ROM or PROM.

The Altair680can be
programmed from the front
panel switches or it can be
connected to a computer term ina l (RS232) or a Teletype such as
an AS R·33 o r surplus five -level Baudot! Teletype (und er $100).

The Altair 680can be utilized for many home, co mmercia l o r

industrial applications o r it can be used a s a deve lopment system

fo r Alta ir 680 CPU boards. With a cycle time of 4 microseco nds.

16 ·bit addressing. and the'cepabtltry of d irectly addressing

65,000 words of memory and a virtually unlimited number of

I/O devices. the Altair 680~ a very versatile computer!

Altair 680 Software
Software for the Altair 680includes a mo nitor on PR OM,

assembler, debug. and editor. This software is available to Alta ir
680ov,.rners at a nominal cost.

Future software development VJiIl be influe nced by customer
demand and may include BASIC o n ROM. MITS will sponsor
lucrative software contests to encourage the rap id growth of the
A ltair 680soltware library. Programs in this hbrarywill be made
available to all Altair 680ov,.rners at the cost of printing and
mallinq.

Contact factory for updated information and prices.

Altair Users Group
All Altair 680purchasers will receive a free one year

membership to the Altair Users Group. This group is the largest
o f its kind in the world and includes thousands of Altair8800and
680 users.

Members o f the Altair Users Group are kept abreast of Altair
developments through the monthly publication. Computer
Notes.



For a limited time only, you can own an Altair"
8800 Computer kit with 4,096 words of memory,
new Altair multi-port interface, and revolutionary
Altair BASIC language software, for just $695. A
savings of up to $1I4!*

Computer. 'lhe Altair 8HOO is the Iwst-Sl'lIi ng gPlwral-pu rpost>
computer in the- \A'orld todav, It IS a parallel 8-bi t word/l&-hit
i1ddn·'>., computer with an instruction rvck- time of 2 micro­
seco nds It was {jr",igned for almost unlimite-d pr-riphr-ral and
memory expansion. usin g a bus svstcm where all input/output
connections mt' rgp into a common line. The Altair 6800 is (,l IM bl!'
of addres.,ing up to hr,.53b words (bylt ·s) of memory. Rpgu/arl\
price(/ a' $4j'J ior d kit dnd 5621 assemIJ/('d

Memory. Th o Altair 4K Memorv Board p rovides 4,09h w ords
of dvnanuc random-accoss-momorv io r the Altair HIJOO. Contains
memorv prote-c-t circuit ry. and address selection circu i try for any
one of 16 sta rt ing iujdres, loratlOns i n m cremc nt s of 4K. Accp,s
time is 200-300 na nosc-r.onds The t'ntirt' 4,096 word s or IlWl110rv
on the board call ill' protected bv switc.hmg to ['KOlfCT. Negu­
larly priCt,d at 5195 for kit anri 527S ;h\('lllbled

lnte rface . Your cbo icoc-uithc-r the nl'\\' Altair 88-2510 ,erial
IIlt('ri,"lCt, or the Ilt'W Altair 88-.. 1'10 PMillle! intpriaCt'. Thr- sl'rlal
interface can be ordered With e-ither one or two ports and the­
parallel interfac-e (an be- ordered with up to tour ports Arid $2..
for all addifiollill 88 ·2SIO port kif Add $J() lor Pdch ar/tiltwildl
88.... 1'10 port kit,

Each port o f rho nevv 'fe'nal illteriace hoard is user-seloctahle
for KS2J2, TlL. or 20 millia m p current loop (TplptYfW). The
SB-2SIO with two ports C,1I1 tntonacc- two ., ,'rial I/O devices.
each funn ing at il dliferent ba ud fate and each us ing a diffe-rent
p leetrical int.'rconlle(L For exam pl." rho 1\8-2S1 0 cou ld be- inter­
f,lC('t! to an RS232 CRT term inal running at 9hOO haud and a
T.,I('(yp{' run n ing at 110 haud. An on-boa rd. rrvstal-conrrollcd
clock allows earh port to be set tor one of 12 baud mros. The
88-2S10 i ,\ reglllarl" priced at 511S kit ,uu! 5/44 a,wmhl"d.

Lac h port of tho nt'\\ parallelillteri,lel' hoard provides 16 data
lines a nd four ronnollahle interrupt lint' s Each of tht, dat <l linl's
ca n be used as a n inp ul or o utput so that ,I s ing h' port can inter­
tau ' a terminal roqumng SinkS 111 and IJ line s nut All data linl'S
a rc TTL «ompanble. The 88 ·.. /' /0 rl'~ularl\l ·;e!h for $8(, kit ,HJ(l
$112 a ,.'>embled,

Softwa re. Altair -1K BASIC I{',we, apn roximatclv ns hvtes III
a -lK Altair tor p rogram ming whic h ran lu- increased bv dl' lpt ing
the math tunc ttons (SfN. SQ fl., R~O ) . This powerful B,\S IC h,ls

u, st a lt' lllt-' nts (IF THEN, (;0 10 , GQ SUI:!, RETURN , FOR,
I\EXT, READ. I~ PU l l ND, DATA, lET, D IM, Rl:.M , RESTORE,
PR INT. a nd ST O P) in arfdino n to 4 comma nds (liSl RUN,
CLEAR, ~ EWl a nd 6 funct ions (RNO, SQR, SIN, AB S, INT. TAB,
and SG~). Ot her features include: direr-t e-xec utinn o f a ny st ate­
rnent e-xce-pt I~ PU ' : .1Il "@ " svrnbol that dele tes a whol e line
and a "~" that delr-tes l ht' la st character; two-cha rac ter e rro r
c()( l" a nd line number printed \\ hl' n {' rror occ u rs, Co nt ro l C which
is use-d to interrupt a program. ma ximum 11Ilt' number of 65,529;
and all f(' su lt s calculated to seven deci ma l cl iglt s of p recision
Altair "K BASIC i., wgularl;' nnced at $6U for p urcha'l'r.'> of an
Altai r 881XJ, 4/\ of Altair memor\-', ,md an Altair I/O hoard. Plcaw
s/wciiy papl'r tJjW (ir csssene tapl' when orde ring ,*Sav ings de pends upon wh ic h inte rface hoa rd yo u choose .
An Altair 4k BASIC la nguage svstc m kit w ith a n 88·2510 mtertace
regularly se lls lo r $809. with an R8-4P IO in terlace, th is svstem
sells lor $71'111.

NO TE : O iler eentres u n March 30, 1976.
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by
Allan S. Joffe W3KBM
1005 Twining Road
Dresher PA 19025

What's That In Binary?

·How lhe Hell does II WOfl<?
• · $or'rlewhlll Volalile Memory Imine!.

It is perfectly obvious that this little bit
of razete-dazzlc contains all the wisdom
needed 10 conver t a number of any base or
radix to a number with any other base. For
example, a decimal number to a binary

M y first introduction to the world of
computers left me with a reaction

similar to the O!lC I had when I saw my first
schematic of a single sideband rig. The
HHW" nag came up in every register.

I also tend to break out into a rash when
real math comes my way. which is not the
best reaction when starting to shake hands
wi th computers.

Since others o f the ham fra terni ty may
suffer similar react ion s, I have d redged the
contents of my SVM** to recall a simple
way of conve rting a base ten num ber into
th e binary numberin g system or into the
octal system of notat ion.

Interest ingly enough, 1 was ex posed to
this method some thirty-fi ve years ago, in, of
all places, " Latin class. The instruc tor
believed in maki ng things come alive by
spending some class time showing us how to
multiply and divide Roman numerals. Corn­
pute r stuff, by comparison, is mere child's
play - and it is no wonder the barbarians
wiped out Rome . It had 10 be painfully
obvious that the Romans were so busy
XXV Iling it that they had no l ime left to
fight a mere war.

Here is a little something for my fellow
non- math lovers :

• '0 •
00
'\' ,I b ·1r a ...

number or an octal number to a decimal
number.

Rathe r than trying to unscrew the
urscrutable by transla ting this lill ie gem into
basic English, let me pass on a simple nU15
and bolts nugget of wisdo m derived fro m
said mathematica l mo uthfu l.

Specifically, let 's exa mine a way to co n­
vert any dec imal number , such as 19758 o r a
number of your choice, to bina ry or octal.
All you nee d is the native ability to di.... ide
by two or by eight.

Decimal to Bina ry Conversion

1. The digits as derived are se t down righ t
to left, t he r ight most digi t being the least
signi fican t bit and the leftmost digit being
the most significan t bit.

2. We di.... ide the number first into odd or
even by inspec tion . If the numbe r is cven we
automatically make the least significant bit a
ZERO. If the number is odd, we make the
leas t significant bit a ON E.

3. Now we proceed to divide the nu mber
by two in a ser ies of successive d ivisions. We
ignore frac tional remainders produced by
the divisions, i .e., 19 divided by 2 would
produce a real world answer of 9Yl, but we
would ignore t he remainder or fractional Yl.

4. Any division that produces an EVEN
number gives us a ZERO in our process of
converting dec imal to binary.

5. Any division that produces an ODD
number gives us a ONE in our process of
converting decimal to binary.

6. The process of successive divisions ends
when the number is finally reduced to ONE
again, ignoring any fractional remainders.

Example: Convert Decimal Number 38 to
Binary

1. By inspection, since 38 is an even
number the least signif icant bit is a ZERO.

· .... 0
2. 38 divided by 2 = 19. Nineteen is

ODD, hence next bit is a ONE .
· ... 1 0

3. 19 divided by 2 '" 9 (ignore fra ction ).
Nine is ODD , hence next bit is a ON E.

· .. 1 1 0
4. 9 div ided by 2 = 4 (ignore fraction ).

Since 4 is even, next bit is a ZERO.
.. 0 1 1 0

5. 4 divided by 2 '" 2. Since 2 is even,
next bit is a ZERO .

. 0 0 1 1 0
6. 2 divided by 2 '" 1 [di.... lslons end).

Since ONE is ODD, the next bit is a ONE.
1 0 0 1 1 0

The final binary number th us produced is
dec imal 38 conver ted to its binary form.

This pa in less me thod makes it much
easier to generate decimal to binary conver­
sions t han remembering the absolute .... alucs
of each bina ry bit , particularly fo r con.... er­
sions where the decimal num ber is fo ur or
five digits long.

Decimal to octal conversion is a simi lar
process invo lving successive divisions by
eight. However, the signposts in t he d ivisions
are d ifferent. In the decimal to binary
conversion we completely ignored the frac­
t iona l parts associated with the success! ....e
d iv Isions. In the octa l conversion we use the
numerator of these frac tional parts to tell us
what t he octal bi t values arc to be.

As you know, in binary or base two, we
only have a stri ng of ON Es or ZEROs in the
final con....ersion. In octal o r base eight we
use the numbers ZERO through SEVEN.
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Decimal to Octal Conversion

1. As in the binary co nversion, we are
using a se ries of successive divisions; this
ti me the constant divisor is 8. The same rule
of bit value applies: Righ t most digi t is the
least significant bit and the leftmost digi t is
the most significan t bit.

2. Selec t a nu mbe r in decimal to be
converted to octal and d ivide it by 8. This
wi ll resu lt in a whole nu mber or a whole
number plus a f raction. If the result of the
division is a wh ole nu mber, the octal bit is a
ZERO.

3. If th e division results in a whol e
number plus a fracti on then the octal bit is
represe nted by the numerical value of the
numerato r of the f ract ional part.

QST QST QST de K6QX
The WORLD aS L BUREAU has moved t o a
New Address! ! From no w on, please send y our
cards to: 111 Farm Hill Wav , Los Gatos, CA
9503 0 W., promise t h e Same ded icated serv ice
t ha t W6KG h as gi ven y o u th..... m any vea rs.

73 a R M K60 X
(P .S. We' ll st i ll f orw ard y o ur car d s to
anvwhere in t h e w o r l d f o r 6¢ each . )

4. Th e next successive divisions divide the
wh ole nu mber part of th e previous division
by 8, applying t he above rule fo r deter ­
mining th e bit value of the octal number.

5. The successive divis ions come to an
end when yo u arc left with a simple fraction.

Examp le : Convert Decimal 525 to Octal

1. 525 divided by 8 = 65-5/8 . Thus o ur
least significant bit is 5.

... 5
2. 65 divided by 8 = 8·1 /8 thus our next

bit is l.
. . 1 5

3. 8 divid ed by 8 = 1·0/8. Since ON E is a
whole number the next bit is a ZERO. The
form 1·0/8 is shown to make it clear that the

SST T·1 RAND OM WI RE ANTE NNA TUNER
~. - '_"_ " ... ' 0_~ _ " _
, ., ,._~ - _ •. • otI _ " __..",...... .._~ --
,_. • - ,~ . _ D.o, . ~ ~ •2->" . '- ...~_. 0 _ _

,- ,~ .....,.
0 """'_0 ' _ ."". TO USE.

• •• onlv $ 2 9.95
_ "'. '0. '.00..,n ,. ,, ~ o~" . J

SST EIe<"on,c.. P.O. e o. 1. l4Wfldol. CA 90<W

numerator is rea lly s till ou r guidepost even
in the case of " no " fractio nal rem ainder.

. 0 1 5
4. We now divide ON E by 8 (which

equals 1/8), wh ich produces our most slgnifl­
cant bit - and the divisio n process ends as
we are down to a simple fraction .

1 01 5
Thus 525 decimal has been converted to

1015, wh ich is its oc tal equivalent.

These simple conversions will make life a
bi t more livable when you meet the com­
puter , and you are a giant ste p ahead of
good o ld Flavius Maximus, who had to
MCXV II it a ll the way to the Circus
Maximus chec kout. By th e time he got his
change counted , th e show was over! -

CAVITY AND DUPLEX,"
RI!FI!I'tI!NCI! M ANuAL

.....lo ." ,.. ,0<," '" ' ''''''' '' '''''. ,.."..."'.... ._ ..
"' ", , 11 " .. , .,. " ......, ... " . " "". . ".lo"...
, '...-. "0 ,..... ' ''''''' '' "'''', ' '''' ''', ""_.
~ ,.." . "''''' .."n", _ L,.-rtf< """" . 1 ..,0 ""f"'"

Varden Electronics Company
Bo~ 791 , J.e t soll, Mlchlg... <41920<41 . (5171787.2 299

, , . , .

We're Fighting Inflation ...
No Price Rise for '76;))
FOR FREQUENCY STABILITY
Depend on JAN Crystal s, Our large stock of quartz
crys tal materials and components assures Fast
Delivery from us!

~ "{'110
CRYSTALS FOR IiMOflltor ""l.

C\\i1.eI\5 Marine< tAe\ef eCe"
631\0 Radio 'vers

~ r-CRYSTAL SPECIALS
Frequency Standards

100 KHz (HC 13/U) .. . . . . . . . . . . . . . . . . . . $4.50
1000 KHz (HC 6/U) . . . . . . . . . . . . . . . . . . . . 4.50

Almost all CB sets. TR or Rec . .. .. , . .. . _. . $2.50
(CB Synthesizer Crystal on request)

Amateur Band in FT-243 . . , .. _.. ........ ea, $1 .50
. . . . . . . . . . . . . . . . . . 4/$5.00

aD-Meter _. _. . . . . . . . . . . $3.00 (16D-meter not avail.)
For t st class mail , add 20· per c rys tal. For Airmai l,
add 25· . Send check or mon ey order. No dealers,
please.

J&rn
Dlv. of Bob Whan &: Son Electronics, Inc.
2400 Crystal Dr., Ft. Myers, Fla. 33901
All Phon.s: (813) 936·2397

CRYSTALS Send 10e for new catalog
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III FREOUENCY STANDARDS ill;::n MARKER snd PEAKING GENERATORS g;
tii POWER SUPPLIES AMPLIFIERS ~li

1111 WRITE FOR FREE CATALOG III

Phone :
BANKAMERICARll 405-273-9024
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m~ 1401 N. Iucker Shawnee. Okla. 74801 mr
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$79.95
Thi s i s a gene r al purpose 4K by 8 nake d RAM
board, applicab le to Illany systems but se t
up specifically for the JOLT bi-di rectional
buss systea . No buffers or on card regula­
tion, but our NAKED RA."l cards get you into
t he coepot er gaae a t the r i gh t price. Low
power consuaption---typically 7S0~. Sa.e
Site as JOLT ~.:)ry cards; easy to apply.

Not just for p<IlOering JOLT--- but for 80805.
6800s. 8008s , etc. Enough juice to power the
JOLT CPU plus 16 Kbytes of me.:)ry (like fou r
of our !<lAKED RAM boards) . Includes crowbar
overvol tage pr o t ec t i on on +5V, heat sink. and
t r ans f oreer . Saae size as JOLT supply card.

NAKED RAM

EROM BOARds
NOW YOU CA'" STUFF UP TO SK OF SOF"I"IiARE---EDITOR/ASSEMBLER OR
WHAT HAVE YOU---ON A BOAJU). Our EROM boards feature the sa.e
qualities as our RA.... board: sockets . lots of bypassing, buf.
fe red addresses and outputs, on card regulation, and .:)re.
Our EROM boards are expand.ble , too; you COIn s t ar-t wi t h . 2K
board , and populate it with .:)l'e EROMs over I period of ti.e
until you 've got the full 8K. PRICES: 2K by 8---SIl5; 4K by
8---$1S9.95; 8K by 8---$249.9S. All EROM boards feature low
power consumption: the full 8K requires only ~ at S volts &
I SO ma at -12 yo lts. Wi t h instructions and logic print.

8080 SOfTWARE BOARd
So you've got yourself a microcompu t e r ... on ly to find out you
nee d sof t war e t o run i t effi c ient l y . Give your 8080 editor,
a s sembler, an d mon it or r outines with our 8080 software board.
It uses the s ame con figura t ion a s our 4K by 8 EROM board. but
the EROMs are pre-progranuned and dedicated to mak ing happier
8080s. Ext r a feature: because th is board is EROM rather than
mask based . you can .ake changes if des ired ... so we include 2
free updates i n the event of corrections or patches. The cost
is $1S9.95. Kit incl udes instructions and software package.

BANKAMERI CARo­
M STE RCHARGEe :

u ll
(111 5) 357-7007

(8) 2102, (I) S204 ROM
p rice we cannot inClude data .

8080 CHIP SET
$59.95

( I) 8OS0 CPU
Note: a t this low

(1) SOOS CPU (S) 21025
Note: . t t h i s low price we cannot inc lude data.

PACE CHIP SET
$125

(l ) PACE CPU (4) DS3608 (1) ns0026
( I) DM8837 (2) 5204 ROMs

+ PACE DATA PACKET

DELUXE PACE SET
$195

(1) PACE CPU (4) 053608 (I) nsOO26
(1) DM8837 {321 2102s (4) S204 ROMs

+ PACE DATA PACKET

LOW PO'vVER SCHOT T KY

8008 Hl croproce s sor-- -fl r s t of the 8 blt CPU5 . .. . . . . • . . . . 517.95
8080 Hl c ro pro ce s so r - - - So h r , the most pcpu l ar 8 bit CPU .. $29.95
520 11 IiK EROH- - - SUt 1e , non- yo Ia t 11e . e rases .. i t h UV 1 i ght. . $17.50
52011 p re-p rog r <llmled Ith 8080 mon I t or rc utlne $29 . 95
(no te: I f you'd l Ike one o f t hese In the 8080 chip set be low- - ­
lnst e.d of an unprogr~d 5201i- - -add S1 0 to t he chip set cost)

f OR PRICES ON OTHER PARTS (LIKE 211 1s '21125) SEND f OR OUR f LYER

INDIVIDUAL PARTS .. .
AT QUANTITY PRICES

HOBBYWRAP TOOL $41.95

711LSOO Quad 2 input NAN D ga te ..,
711LS04 Hex inverter .•s -COMPARED TO STANDA RD TTL, l OW 7ltlS08 Quad 2 Input AH O gate .., UYI)POWER SCHOTTKY OFFE RS 1/5. THE 74lS 10 Triple 3 in NAN D gate ..,

~.POWER CONSUMP TION- BUT ~ I TH NO 7lilS20 Dual Ii inpu t NAN D ga te .1i0
SPEED PEMALTV. CO NSIDERED BY 71oLS Io2 BCD to deci~1 decode 1.25
~y AS THE LOGICAL SUCCE SSOR 7lilS I38 1 of 8 decode r 1.110
TO STAN DARD TTL. 1lilSI68 Dec syn up/down cn lr 1.50

7lilS l69 sin Stn up/down cn t r 1. 50
7lilS l75 Quad a tch 1. 38

OUR PRICES
GIVE YOU A

Wh y solder your proto types, when there's. better ..,)yl 'II r. ppe d PLEASANT
connections protect c(lmpOnenu frOM heat . a re easily lI"Odified JOLT
for corrections or changes, IIIo1ke connections that are better •
than solde r, and can speed up the time required for the asse~ly •
o f cO'llPlu; digi tal projects. If the high cost of ..rapping has ?~r.s::
put you o ff, teke a look at ou r offer ... you ge t the tool (re- POWER CARD $59.95
c!la rgeable so you don't have to dea l wi t h t railing cords in
t i gh t pl.ces), bi t, cha rger , nicads, and instructions.

II
II
II
II
II
II

TERMS: Add 50(
t o o rde rs und e r
$ 10. COI l + t .... .
Sorry , no COD.



•

2" SPEAKER
DYNAMIC SPEAKER FOR A ~
Ca USTI C COUPLERS , TOYS,
RADIOS , ETC . BRAND NEW
IN PLAST IC CASE FOR MI N_
I ATURE RADIO. GOOD FOR
ALL KINDS OF USES.

3/$2 .50

WH I LE THEY LAST!!

5739 $1.50
Calculator Chip

BY CRA IG ANDE RTO N. Th i s f ully il l us­
t r ated book has a sec t i on on pr ac ti ­
ca l el e ctron i c s, t hen t el l s how t o
bu i ld 19 proj ec t s. $6 . 95+1Ibshpg .

3/$2 . 95 TO-S CASE
Fo r p rogranuning

AND Kl RE !! !

FET plug-in replacement for 6AK5

WHILE THEY LAST . . . $1.00
~QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ

S3
~O The 2nd genera tion clock IC; MULTI PLEXED d ig itsI I make i t much ea si er t o use t ha n the 5316. Colon

d r l " . bou r s ', "Loci('" iC'$4:~

~~Q~Q~QQ~~~ ~QQQQ~~~Q~Q QQQQQQQQQ~

FLYER HYPE---WE SE LL CAPAC ITORS, CLOCKS, RESISTORS,
LINEARS, TTL CMOS, MOS , KEYBOARDS , KITS, MUS IC IAN'S
KITS, SOCKETS, FETS, TRANSISTORS, TOOLS, HOBBYI ST' S
SPEC IALS, READOUTS, MORE KITS, AND SPEC IAL ITEMS.
SEND A STAMP AND YO UR ADD RESS TO GET OUR NEW FLYER
LI STING ALL OUR STUFF, OR CIRCLE THE READER SERVICE #•

Baltery Connectors 15/5],95
FOR 9 VOLT TRAN S i STOR RADIO BATTERI ES " , WITH 7" LEADS ,

ANTENNA
FERRITE LOOPST ICK ANTEN ­
NA FOR TRANS ISTOR TYPE
RADIOS & OTHER APPLI CA­
TI ON S. USE FOR LOW FREQ .
OSCILLATORS/ IF FILT ERS .

EXPER IME NT!
3/ $2.00

TINy'~ 7 ;O~~i~ON
I" ~ PLUS OFF

Rola."y ~·l.taj!i :

S,vilcll

FLYEAFLYEAFLYERI

PLL 6PI;;CIRL

actual
size

digit

CI
CI

SHORT PROOF
2 LBS. SHIP

HOT LINE: CALL ( 4 15) 35 7- 7007 FOR
MA S TERCHA RGE® OR BANK AMERI CAR O® OR­
DERS , 2 4 HOUR S A DAY .

";~~ BILL GODBOUT ELECTRONICS
• BOX 2355, OAKLAND AIRPORT. CA 94614

TERMS: AD D 5 0 ~ TO ORDERS UNDER $ 10 .
CAL RES ADD TAX . ADD SH IPP I NG WHERE
S HOWN, SORRY, NO COD .

USES A T043 RE GULATOR FOR A STABLE,
S VOLTS. LESS CASE , HDWR.. . $9.95 •

OK, al l you wi re penc i 1 fa na­
t i c s, he r e' s r epl acement wire:
3 bobbi ns/$2.40. Spe ci fy RED,
GRE EN , BLUE , or CLEAR.

Re me mbe r t he 12V, BA supply i n the Kay 75 i ss ue o f
73 magaz i ne? Th i s IMP ROVE D vers i on o f fe r s an 8 amp
con t inuous rat i ng , ad j us ta ble ou t pu t 11-14V, t otal
sho r t c i rcui t p rotecti on, and much more . Fo r pow­
e r i ng mobile equipment, tape pl aye rs , be nc h supp l y,
o r what ever . Kit comp l ete , but less ch a ss i s and
hardwa r e . . . $22. 50 p l us shipping fo r 7 pounds .

WE HAV E A SUCC ESSO R TO OU R POPULAR
CHE AP CLOC K KI T , WITH MO RE FE ATU RES :
BIGGER DI GITS - Gi ve your e yes
a brea k wit h ou r 3/10" d i s plays

BRIGHTER DI GITS - Segme nt a nd
dri ver transistors fo r d igits

MORE RELI ABLE DI GITS-So, '""
inc !. f o r IC and all 6 r eadouts

•• •AND NOT JUST THE DI GITS:
We g l ve a l l t he par t s you need to
ma ke a working clock , Incl",dlng
PC board , t r an s f o rmer , al l com­
pon en ts. Yo u supplv t he case &

hardwa re. 12 / 24 hr , 50/60 Hz.

CLOCK KIT: $111-.50

•

I IEIIER IIEHIEI!I IISIIIL1~:""'"" "" , ','" "'1""""0···'··,·····,'",,::,: ';UI I'I·01.1"""'1""'1 ,, ' ' d n'I'''' ''':~j~ffll, ..'..: 1.::'i:;!jLi~i;:;..:ii·l::, : ..l;:lt;:;iJf.. : ! ;i;~!t~,
Th i s k i t provide s du al t racking , re gula ted vol t ­
age s f rom t l V to o ve r t1 BV, ~t up to 200 rna pe r
si de. Short ct rcct t p ro t ec t ed , t he r mal l i mi ti ng .
Ki t (le~ s ,;asel>hardware ) $10.95 + 2 Ibs s h i pp ing .



by
John W. Crawford WA4SAM
247 1 Pyrenees Ct.
Reston VA 22091

The Smart Power Supply

T he need for a good, laboratory grade
high current power supply prompted

the design of this continuously variable
current and voltage regulated ~pply for
general bench use. Various parameters were
considered with an eye to stee, COS! and
simplicity. It was decided to design a 0-20
Amp, 0-25 volt regulated supply with an
additional regulated 5 volt, 10 Amp logic
output for experimenting wit h high current
TTL circuits.

A Motorola chip MC1466 is available for
$7.50 from most fC distr ibutors. This
basically is the heart of the power supply.
The chip continuously monitors the
voltage/current requ iremen ts and provides
an output proportional to the various para­
meters as se t by front panel controls. This

..
•,

Heat sink and capacitor (CIS) mounting. Unregulated voltage from the bridge rectifier
wsembly is attached to one of similar SCn'"'S at each end of heat sinks. 2N3055 pass
transistors are fastened 10 neat sinks. The .10 Ohm resistor in view IWS used in prototype,
but higher current supply as described in text must have t\toO eocn.

96

output is fed to some pass transistors to
boost the current to the required level. All
the regulator parts are mounted on a PC card
with the exception of the 2 pass transistors
and their emitter resistors.

With this design, any voltagefcurrent reta­
tiooship may be employed, the output
depending only on the maximum rat ings of
the 2 pass transistors and the transformer!
rect ifier used. It would not be unrealistic to
use this same circuit but with a differe nt
transformer to provide a 0-50 volt, 30 Amp
supply, or by changing both t ransformer and
pass transistors a 0-500 volt , 2 Amp supply.
The chip is qui te versatile, maximu m current
and voltage output being determined by the
value of the voltage and current adjust pots.
For max imum output, , mA must no w
throu gh pins 3 and 8 of the IC. Therefo re,
for a 25 volt supply , this value is 25k. Fo r a
50 vo lt supply, it is 50k. As long as the
voltage from t he recti fier is 2 volts or so
above the maximum value required, the
finished unit will exh ibit voltage and current
limiting to the required maximum limits.

The circuit is straightforward and simp le.
An auxiliary supply, 20 to 30 volts at 20
mA, is requ ired for opera tion of the
MC1466. A Calrad or similar Japanese trans­
former rated at 26.5 volts at 80 mA was
used with a simple on-card half wave
rectifier and filter capacitor. The main dc
supply is obtained from a Signal Trans­
former Company 18-12 transformer. This
transformer has two cen ter-ta pped windings
rated 18 volts at 12 Amps. Paralleling these
windings and utilizing a bridge rectifier gives
a maximum 25 volt , 24 Amp output from
t he supply. Transient and noise protection
to the IC is neccssarv and is accomplished by
cr. C2, C3, eg, CtO, Cj j , RI and 03. The
capacitors equalize high frequency com­
ponents across the main and auxiliary
supplies while the resistor and zener diode
shunt transient spikes around the Ie.

A range switch switches the transformer
secondary taps to keep from wasting power.
When up to to volts or so is needed, this
switch controls a relay which is hooked to
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Fig. 1. Schematic. Note: A ll resistors U Watt except where noted. A ll diodes 1N4002 or eq utvalent except 02, 03, 0 8. 02, 08 aft! 50 piv 20
A. Dark lines indicate : 12·# 14 wire or heavier. A ll o ther wiring it18.

Side view o f supply .

the 0 and 9 volt taps on the tran sformer. If
higher voltage is needed, it must be placed in
the high position which utilizes the full
secondary of the transfo rmer.

Since cost was a factor , inexpensive
Japanese meters were used. They are
accurate to within 4% of fu ll scale. With
respect to voltage, thi s is a mere o ne volt.

,
,

When checked against DVOM, they were
found to be 'Nell within this accuracy.

The bridge rectifier used was an IR 250
JBI L-C, rat ed at 25 Amps, 100 piv. Since
this is an integrated bridge rect ifier configur­
ation designed to be mounted on a si ngle
heat sink, it was used to save the space fou r
discrete mount rect ifiers would require.

Note that an adequate heat sink is requi red
(I . HE 510).

After filter ing, the 25 volt output from
t he main supply is fed to the pass transis tors
and the regulator card. The pass transistors
are t wo 2N3055s in parallel for curre nt
requirements mounted on two IR HE513
heat sinks. T he collectors must be insulated
from ground since they are connected
directly to the unregulated de outpu t from
the filter . The IR heat sinks have insulated
mounting bushi ngs which preclude the use
of mica transistor insulators and thus
provide better heat sink action. The four 0.2
Ohm resistors (Rt2-R15) equalize the
emitter loads and allow for differences in

Fig. 2(a). PC boord (full size). Etched,
drilled and tin-plated boards ore available
from the author for $5. 00 each. Send SASE.
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individual transistors. At full output, each
parallel leg passes 10 Watts. Thus 2 resistors
at .2 Ohms, 10 Watts in parallel are hooked
to the em itter of each transistor to give a .1
Ohm, 20 Watt resistor . A termi nal strip is
fastened to the heat sink for the other end
of these resistors by tapping out a 6-32 ho le
in the heat sink and mounting the ter minal
strip so tha t the resistors fi t snugly along the
channels o f the heat sink.

This method helps keep the resistors cool
and makes for a neater layout. After con­
necting these terminal strips together with
heavy wire, another length of 12 or 14 gauge
wire is run to the current meter . Note that if
this meter is not used, a .025 Ohm, 15 watt
resistor must be used across diode 0 3 (or 4
0.1 Ohm , 5 Watt resistors). Also diodes 04,
0 5 and D7 must be used if your input
vol tage is above 20 volts, for protection of
the chip during short ci rcuit or transient
conditions. Additional protection is insured
by D6 in the case of simultaneous pass
transistor failure and output short circuit,
and 08 protects the power supply in circuits
wi th a high ac content which could damage
the IC.

The logic suppl y consists of an LM309
and 2N4398 (or equivalent) shu nt transistor
to provide a fi xed 10 Amp, 5 volt regulated
supply for logic designs where high current
TTL is used. The 0 and 9 volt ac taps from
the po wer transformer are used for primary
input power. This is rectified in a simple half
wave circ uit and filtered with C12. C13
prevents oscillations from lead dress or other
factors evident in some of these surplus
309s. The LM309 then provides the control
and protection circuitry for the enti re
circuit. Curren t limiting is achieved by
limiting the base drive to the PNP transistor
under short circui t condition s. The internal
cur rent limit fo r the LM309 is approxi­
mately 3 Amps. Under short circuit con­
dit ions , this causes about a 3.4 volt drop
across R8, one Amp being needed to drive
the base of the transistor. Assuming a 1 volt
VBE for the 2N4398, the peak o utput
current is then limited to about 10 Amps.
The transistor and LM309 are mounted on a
common heat sink allowing the thermal
limit ing circuitry of the IC to protect both
the power transistor and regulator in case of
excessive dissipation. Addit ional protection
is achieved by the SCR and R9. If the
output rises above 5 volts, the internal
zeners in the LM309 's out put conduct,
greatly increasing the ground pin current.
When the ou tput approaches approximately
7.5 volts, the SCR wi ll fi re , thereby shutting
off the over-voltage and protecting the
circuit under test. Under norm al conditions,
onl y about 50 mV is dropped across R13.
Since the SO Amp SCR is expensive, this is
not a necessary addition. If this is omitted,
however , the 10 Ohm resistor R13 should be
shorte d. Thi s crowbar circuit is effective and
is good over vol tage protection, however,
since the 5 vol t supply is not metered .
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Fig. 2(b). Component layout.
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Rear view of power supply showing PC board and heat sink mounting (for pass
tronsistors). PC board contains all regulating parts except for pass transistors.

Method o f mounting capacitor CIS (25000 uF). Large cable ties strap it to heavy
aluminum bar, bent to fit chassis. Heal sink 10 lett con tains 10 A 5 V logic regulators.
Small cooocttoe beneath is C12; CI3 is visible attached 10 LM309 socket. R 16 is attached
to Cl5 terminals.
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Fill ou t form and send check or money order to :
NATIONAL MU LTIPLEX CO RPORAT ION
3474 Rand Avenue, Box 288
South Plainfield, New Jersey 07080

.. Record/Playback Amplifier . Expanded version of
our Computer Aid board for use with your own
deck (cassette or reel to reel) . Go to 9600 baud on
reel to reel. Digital in. digital out. serial format.

.. Interested in these? Send your nam e and address
fo r brochure whe n released.
(EDUCASS e TI E is o ur registered TradeMark )

DIGITAL DATA RECORDER
for

Comput er or Teletype Use Up to 4800 Baud

Uses the industry standard tape saturat ion method to beat all FSK systems ten to o ne. No modems or FSK decoders
required . Loads 8 K o f memory in 17 seconds. This recorder enables you to back up your co mputer by loa ding and
dumping programs and da ta fast as you go , thus enabling you to get by wit h less memory . Great fo r small business
bookkeeping. Imagine ! A year's books o n one cassette .

Thousands are in use in colleges and businesses all over the country . This new version is ideal fo r instructional ,
amateur, hobby and sma ll business use. Ideal for use by servicemen to load test programs. Comes complete with
prerecorded 80 80 soft ware program used to test the units as they are produced . (Monitor)

SPECIFICATIONS :
A_ Recording Mod e: Tape satura tio n binary. This

is not an FSK or Home type recorder. No voice
capability . No modem : 3" per second.

B. Two cha nnels ( I) Clock , ( 1) Data. Or two d ata
cha nnels providing four (4) tracks on the
casset te. Can also be used for NRZ. Bi-Phase,
e tc .

C. Inputs: Two ( 1). Will accept TTY. TTL or RS
232 digilal.

DiOutput s: Two (2). Board cha ngeable from
TTY, RS232 or TTL digit al.

E. Erase: Erases while recording o ne track at a
tim e. Record new data on one track and
preserve thr ee or record o n two and preserve
two .

F. Compatibilit y: Will interface any computer
using a UART or PIA board . (Altair, Sphere.
M6800 . etc.]

G. Other Data : 110·220 V - (50.60) Hz ; 1 Watts
tot al; UL listed ; three wire line cord; on/off
switch; audio. met er and light operation mono
itors. Remote cont rol of mot or optional. Four
foot , seven conduc tor remot ing cable prov ided.

II. Warrant ee : 90 da ys. All units tested at 11 0 and
4800 baud before sh ipment. Test cassette with
8080 software program incl uded . This casse tte
was recorded and play ed ha ck during q uality
cont rol.

COMING NEXT MONTH - IN KIT FORM
.. Hexadecimal Keyboard - Load programs direct

from keyboards' 16 keys and verify ing d ispla y.
Does not use Computer 110 .

.. 1/0 for use wi th Co mputer Aid or o ther d igital
recorders. Variable baud rate selecta ble o n exter­
nally loca ted un it by one knob. Can load compu ter
or accept dumps without softwa re. Turnkey Opera­
t ion. For any 8 bit computer.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

..
z-"e,

!
••

NATIONAL MULTIPLE X CORPORATION
3474 Rand Avenue, Box 288
South Plainf ield, New Jersey 07080
SHIPTO:

*
*
*
*
*
*
**
*

........ Data Recorder @'S149.95

.......• Operating & TedInical
Manual ISchematiC$)

@ $1.00

.. . . . . . . New Products, No Charge

Please enclose $2.00
Shipping & Handling

N.J. Re5idenn add 5%
SaIe5 Tax
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rectifier bridge and heat sink assembly, sho 'lVing method of

Fully ccw
Nine o 'clock
Low

•---

Voltage Adjust
Curren t Adjust
Range Switch

Turn the unit on and _ake sure the "low "
and "power" lights co me on. Set t he range
switch to high and chec k its indicator. Then
rotate the voltage control un til the voltage
meter reads 10 volts. Rota ting the current
limit pol fully ccw, the voltage will fall to
zero. Next connect the 0-25 volt terminals
toge ther and carefully adjust the cur rent
limi t pot unt il the cu rrent meter reads 2
Amps. l et this co ndition remain for a few
moments to check for signs of overheating,
Next, a 10 Ohm, 10 Watt resistor should be
placed across th e output which will ind icate
a cur rent of one Amp. Watch the voltage
meter for signs of fl uctuation while hooking
th is up to check the regulating circu its. A
small drop may be evide nt which wi ll be as a
result of 1

2 R losses in the wiring and cu rre nt
meier.

Do these steps in exactl y the above
manner if you are not sure what you arc
doing. If all seems normal, disconnect the
load and rotate both voltage and curre nt
adlust pots to max and wat ch the meters.
Throw the range switc h 10 low and assure
that the voltage drifts 10 ab ou t 12 volts with
no load.

chassis. The main transformer, as s tated
previously , can be any voltage desired, not
to exceed the Vce ratings of the pass
transistor s. Similarly, the current ratings can
be 2 Amps or 200 Amps, making sure, again,
that your chose n pass transistors will hand le
it. Relay K1 is a surplus 110 volt OPOT unit
with 15 Amp contacts wired in parallel.

Afte r constr uction, chec k the unit out by
placing it on its side and setting the comrcts
as follows:

•

•

-

Oose-up of 250jBI L
mounting and wiring.

piece of steel bracket bar }Ii" wide, which
was bent to go up, over and down past the
pass transistors and o ther heat sinks on the
top. It is then fastened to the chassis sides
and the capacitor held in place with large
wire t ies. The photos show the layout o f the
larger parts.

Substitutions are no problem. The pass
transistors can be any high curren t t ypes.
The others can be any substitutes , keepi ng in
mind tha t an Ft of > .5 MHz is desirable.
The diodes, except for 0 2 and 08, arc all
1N4002 or any 1 Amp garden variety plastic
diodes. If the space is available, the IR
bridge assembl y may be co nverted to 4
discre te diodes wired in a bridge configura­
t ion but with adequa te heat sinks. 02 and
08 are 20 Amp diodes heat sin ked to the

•

Bottom view of chassis, showing PC board socket wiring, relay placement, and rectifier
and heat sink location.

The who le circuit is bui lt into a Bud
WA 1541 portacab on a Bud AC407 cha~~is.

This cabinet has a handle on thc top for easy
carry ing and is usua lly fou nd at harn fesu ,
sans front panel which can be easi ly made.
The front panel layou t is included in Fig. 3
for photo layout on Scol chcal(D or other
panel materials. The 2N30S5 transistors are
mounted on heat sinks which are placed
bottom to bot tom !>O that the mounting
flanges arc closest to each 0 1her . After the
2N 3055s arc mounted and R12-R15
installed as previou sly stated, a ho le is drilled
through th e cente r of eac h heat sink flange
and a 6-32 scre w with a 6-32 nut , used as a
spacer, on each holds the hea t sinks
together. The main supply connects to one
of these screws. The insulated bushings
suppl ied with the heal sinks are secured in
place and the whole assembly is mou nted on
the right rear corner of the chassis using
threaded spacers. Directly underneath these
heat sinks on the inside of the chassis, the
heat sink for the 25 Amp bridge recti fier is
secured through the chassis to the threaded
spacers. A hole is drilled and ta pped in the
bridge heat sink to accep t an 8·32 screw,
which secures the rectifier assembly. The use
of silicone grease is reco mmended to insure
adequate heat sink ing. Since the IR 250
IBll·C rectifier is insulated from ground, no
mica insulators arc needed.

The PC card is designed fo r a Cinch
50-1OA·20 board edge connector. Th is ron­
neetor is fastened through the left rear of
the chassis and wired . Directlv in fro nt of
this is ano ther heat sink for the l M309 and
2N4 398. The fron t half of the chassis is
reserved for the main power transformer T2_
Under neath, the auxiliary supply trans­
former Tl and relay Klare located. Filter
capacitor C15 is a 25000 microfarad 50 volt
un it obtai ned surplus. It is so large
physically t hat il had to be mou nted to a
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Fig. 3. Front ponellayout for photo sensitive pone! (SO"'), Black letters on
brushed aluminum xotchcalf!) with stick-on back are avoilable from the
author for $5,OOeoch. Send large (8M" x I I ") SASE.
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If all seems norma l, install in lhe cabinet
using the 4 pane l mounting screws. Next,
place it on the rear end and drill ou t the
chassis flanges to accept #8 self-ta pping
screws, and affix rubber feet through the
cabinet to these ho les. Do not rely on the 4
pane l screws because of the weigh t of the
transformer .

The prototype has been in use for the las t
three months and has been fou nd to be
reliable and trouble free. The powe r supply
exhibits a low impedance at all frequencies
and low no ise. It has been used at full
outpu t 10 service a 100 Watt Oess C
amp lifier being driven by a 10 Watt trans­
ceiver, as well as a low curre nt au tomobile
tape deck, and performed equall y as well on
both set ups. It was a pleasure to set the
voltage output to 13.5 vo lts, key the trans­
mitter and amplif ier and watch the output
remain co nsta nt in spite of the increased
current, a fact not before possible when
un reg u Ia te d , variac contro lled power
suppl ies were used. Charging batteries is
anolher use to which this has been p ut. A
constant charge ra te is easy to achieve by
sett ing the voltage to anything over what the
batter y is rated and setti ng the current flow
to the desired rate . -
A",,_
Motorola Appl icat ions Note OS 9 130 R3.
Eleetronie Eng l~ing Times, " IC Regulators
Boost ProteetiOl'l."
" Regulated, V.rieble Solid Sta te High VoltO
P~ SuP9!y," H... Rlldio , Ja nu arv , 1975, p. 40.

J

" The ci rcuits for this new book
we re lo ca led by COIIer·ta-coyer
searching of ool:k issues of U.S. and
foreign elect ronic pe riodica ls, t he
pobl ished literat ure of erectrcotc
manufac turers, and recen t electronic
boo ks, together filling well over 100
feet o f she lving,"

Now that you have some idea of
the wealth o f informat ion co ntained
in th is single. eesv-tc-u se volume, I'm
sure t ha i you will want to own your
o wn copy. I highly recommend it .

bui ldi ng which any Novice would do
welt to read.

To get the book, complete with a
record bu ilt in de monstrating the
e ffects of the gadgets, send $6.95 to
Guita r Player Product ions. 80x 6 15,
Saratoga CA 95070.

Master Handbook of 1001
Pracrical Electronic Circui ts

Edited by Ke n Sessions
Tab Books No. 800

$9 .9 5

Guidebook of Elecrronic Circuits
by John Markus

McGr_·H.Il, Inc. 1$24.501

Th is is one o f the most comprehen­
sive collect ions of e lect rOl'l ic ci rcuits
' 'IlI ilable. and it will save Vou much
time in finding that special circu it for
you r next ptoject. Here in one volume
are over 3600 diagrams of the most
widely souW"t, yel diHicult to oblain,
e lectronic circuits. Thi, book is a r ich
col lect ion of ci rcuits from amateur
radio magal ines hncluding 731 , books,
application notes and h undreds of
e ther elect ron ic, magaz ines.

All d iagra m, are arranged in a
ma nner wh icn makes it easy fo r t he
amateur. student or engineer to find
exa cnv what he' s looking for in a
matter of minutes. In addition to the
table o f contents (ar ranged in 131
alphabetical c lassi!icatiOl'lsl, there is
an author index - as well as a subject
index with over 10,O<XJ entries to help
you find the exact circuit you need.

As an e xample 01 the sect ions, here
are just a few of t he 131 categories
pre$Cnted: alilrm circuits, ampl ifiers,
AlD conveners, audio, automot ive,
battery chargers, c lock cirC\lits, com­
putei' circuits, counters, digita l display
circuits, f ilters, hobby ci rcuits . lasers,
measuring e treotts, metal detectors,
mul t iplexers, op amps. o sr:ilIa tors.
photography circuits, rece iver ci rcuits,
regula to rs, remole control, science fa ir
ptojects, stereo cirC\l iu , tel emetry,
telephone,;, television c ircuits. test
circuits. Ira nsce ivers, tra rnomitters,
veo" eeee vol tage switching circuus
- and lhe list goes o n and on,

In addit io n. all ci rcu its descr ibed
are fu lly tested with I:omponent
values liSled to assist you in dupli ·
eat ing the results.

Infor mation fo r the book was
drawn from a mul tit ude o f sources
and the following quote by the author
verifies th is:

W. J . Prudhomme WBSDEP

Elecrronic Projecrs for Musi ciMJS

This is a dandy book, _ itten by
one o f 73's autho rs, Cra ig Anderton.
It runs about 134 pages and sells lor
$6.95. If YOU are in to music you 'll
really get a kick out of t his one. The re
. re very simple pl"ojects for building
all sorts of fantast ic music gadgeu . , .
particularly fo r elect ric gu itars or
amplified guitars. Fuzz, r ing modu lit­
to r, treble booster, a ll kinds of special
e ffects, If you 're not into the guitar,
you might be into making money as a
builde r o f music gadgets . , . looks like
a very profitab le field.

Tne book is written for t he absc­
lut e beginner, and there are several
cha pte rs about the pa rts, b u ild ing,
switches, knobs, wire, hardware ... a
very good basic int roduction to nome

Here is a di ffe ren t apptoac:l'1 to a
rad io and elect ronics hanclKJok. The
Master Handbook o f 1001 ~tiul

E~etron;c Circuits is a ....Iuab le
reference tool, containing sc.hemat ic,
logic. and b lock d iagrams lor scads of
e~tronic goodies.

Tbere are circuits lor i1lwms . nd
automotive cirmiu . poweT' suppl ies
and r~lators, t imers and test equip.
trent, transmitters, receivers, and lots
more, eech section including simple
and complex circuits. Tbe collect ion is
well organized and indexed. You can
use the handbook to help you desiW'l
equipment, or simply build 1he
circuits di rectl y,

Modem digital IC circuitry is pre­
sented. with both large·scale inte­
gra ted ci rcu it d iagrams and "discrete"
logic d iagrams that cla rify what IIDes
in Sid e t he " blaCk boxes." An
appendix giveslC subst itut ion data,

SuH
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For an authoritative of
. ute source

up_to-the mm minoJOgy and
mputer ter .

micro~~ send for thIS
definttlOns .. ' -..r-v
r:r::n(§ I'IIPUTER
I'IIIeTRI~~~R~\
Ole

TITLE: Microcomputer Dictionary & Guide
AUTHOR: Charles J. SippI

This new microcomputer dictionary fi lls the urgent need f or all comput er people,
engineers, scientists, industrialists , commu nications peop le - as professionals, amateur s,
teachers, or students - to become quick ly acquainted with the term ino logy and
nomenclature of a new revolution in computer contro l capabil ities in areas that pervade
most of man 's dail y activit ies.

Over 5000 definitions and explanations of terms and concepts (704 pages) relating to
microprocessor s. microcomputers and microcontrollers. There are also sepa rate
append ices on : programmable calculators; math and statist ics def init ions; flowcha rt
svmbcts and techniq ues; binary number systems and switching theory ; svrnbol charts
and tabl es; su mmaries of BASIC FO RTR AN and APL. In addit ion there is a
com prehensive electronics/com pu ter abbreviations and acronyms sect ion.

Price: $17.95

Zip

Please send me t he new MICROCOMPUTER DICTIONARY under your
15 day no ris k t rial gua ran tee . If payment accompanies order we pay
a ll s hipping and handling charges. (III. customers add 5% sales tax)

r - - - - - - - - - - - - - - - ,
MATRIX PUBLISHERS, INC.I Dept . SM, 207 Kenyon Road, Champa ign ,lL 61820

I
II Name _

I Address . _

I City State - - - ----c;;;::--
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P .O. BOX 14206, DEPT. 7
PHOENIX , ARIZONA 85063

MINIATURE DIPSWITCHES
Miniature rock e r t y p e D IP switch arrays for
PC m ou nti ng. F it st andard D IP so c k ets.
Comes in co ntact ar rangements 4 to 10 per
pac k . The last 2 digi ts o f the p a rt n u m b e r
Indica t e number of switches per pa ck.
0IS-76B04 . . $ 3. 10 0 IS-76B0 8 .. $ 3 .95
0IS·76B06 .. $3. 50 0 IS · 76B09 . . $4.1 5
0IS-76B07 .. $3.75 0IS-7 6 Bl 0 . . $4.3 5

Miniature '4i " Toggle Switch. SP OT SA. 12 5 V .
C& K typ e 7 10 1 with b u shi ng m ount or
h or izo n ta l r igh t a n gle PC mo u ntin g.
MTS-7 101 H 95t

1 MHZ C R YST A L . Es p eciall y m a d e fo r new
touch t one encoder c h ip. In HC-6 case
XTL-Ol 0 6 $4.9 5

lED MOUNTING HARDWARE
Mo ld ed soc ket block act:epts sta nda rd 7 seg­
m e nt LEO readou ts wi th .3 " ro w spacing,
Pins are .65" lon g wire wra p type. Bezel a n d
socket block a re bl ack mold e d plast ic with
viewi ng sc ree n availabl e in red , a m ber Or
s moky ne u tra l, circularl y p o lar ized fo r glare
reductions . Unique mou nti ng sy stem Is self
faste ni ng 10 panel cutout. T wo si zes avell a b le .
1750 series for use with u p to .4 " high
readouts.
1 7 50-04 (4 readout) $7.0 0
1751·04 (4 readout) $7.2 7
1 7 5 0 ·0 6 (6 rea d o ut ) $9.00
17 5 1-06 (6 reado ut ) $ 9.31
17 50-08 (8 re a dout) $ 1 1.00
17 5 1-0S (8 reado ut ) $ 1 1.3 4
(Specify red, a mber or n e utra l screen color)

6V. 10 0 mw g la.. Zener d iOdes. Special I
10/ $1 .0 0

COPPER CLAD PHENOLIC BOARD .
Bea utifu l 5· 1 / 2" x S" x 1/1 6" l in gle Ii d e
copper cla d. A ll n ew . ra g base.
CC8-55 08 7 511'. 10 / $ 5

TOUCH TONE PADS
1 2 key pads for Interface to T .T. generator l .
Blac k b ezel wi t h d a rk grey esc utcheo n . w hi t e
lette ri n g. Has sta nd ard 2 ci rc uit to c o m mo n
matr ix. In a d d it io n to n u mera ll . It hIlS
standa rd p ho n e a lpheb etlc t:haract ers plus
" o p e rat o r. " 2.25 " x 3.0". 8 p in staggered
contact colum n s. Made b y CHOMER ICS .
TTP-0 1 12 $ 5 .9 5
MC 14 4 10 Ton e Generato r 9.2 8
1 MHz C6 x tet for T .T 4 .9 5

7V, 1 A m p midget transformer. O p e n f rame
transforme r w it h solde r lu g term inals. Ideal
sou rce for 5V supply
LVT -0701 $ 1.49

Reed Relay. 3 PST N.O . re ed re ley. Quality
made by Wheelock. 12 V OC coi l. PC m ount.
On ly 1. 4 " x .6" x ,4"

RRV-03 0 1·T $ 1.50

12VDC , 16 AMP Relay . F o r mob ile. a irc ra ft
and bench sYltem s u sin g 12 V DC. S P, NO
con t ac ts. Best re lay b uy In the cou ntry for
mobile radio app lications.
RV H·1 2 16 $ 1.0 0

MK·20 TO-3 Mounting Kit. A n odi zed al u m ­
Inum Insul ator .
M K·20 10/$2 .99

RCA Photo electrlc system . CA3062 con tain I

photo d et e cto r , a mp and power driver . Ca n
d r ive rala ys and t r lac s di rectl y. Adj ust a b le
ga in. Visib le o r In fra ·red o peratio n. T O-5 t:an .
May b e u sed In lin ear mode .
CA-3062 . . . $ 4.95, Specs 4 0 11'

Inc.

F95H90. 2 5 0 MHz ECL p rescaler divides by
10 or 1 1 . Up grade your present counter .
wlspec $ 10 .50

B220 MEMOR Y . 8 bit (4 X2) content
a ddressable memor y . TTL a nd DTL com­
patible. F o r u se In di'l1a-tO 'memory ccmper ­
Iso n . pattern recogn it ion. ca c h e memory. a uto
corr ela tion , vi r t u a l memory , learni ng
memory . New, h o u se n umbered. With d ate .
15 pi n D IP.
CA M·82 20 50 11', 10/ $ 3. 50

1 AMP Adj ustable R eg u lat ors . 7 8 GK C (p o s i­
tive) and 79G KC (n egative) are 1 a m p ad just­
able vol tage regu la tors, programmed b y onl y
2 e xternal resisto rs. Can be Impllmented Into
± track ing regulators with o nly 3 e xt e rn a l
res isto rs. Thermally pro tec te d , short clrcui1
current protet:ted. Use the same regu lato r fo r
all you r fl ><ed voltage requi rements. Do n 't
stock assorted regulators - stock assorted
resisto rs I
78 GKC . . (+5 t o +30V ) $2.75
79G KC .. (-2 .25 to -30V ) $3.50

8 pages of specs . . 8 011'

MC14410 CMOS T one Generator p roduces
Standa rd Dual Frequency Telep h o ne Dialing
Signal. (Directly Compatible wi th our 12 Ke y
Ch o me r ic Pad.)
MC 14410 $9.28

4 Pages of Data .40 11'

LM 3 909. Mo n o li t h ic IC designed specifically
to flas h l EDs from 1.5V battery suppl ies.
Requires o nly battery a nd 1 external cap .
LM-3909 $1.17. SPecs 5 0 11'

LM3911 Temperature cent-cue- Chip. Highly
accurate t emp erature measurement or c o n t ro l
syst am. Single monollthlt: chip contains
sensor. stable vol tage refe rence and op amp.
8 pin D IP. LM39 1 1 N $ 1.59
8 p ages of specs a nd apps 8011'

5V, 5 A T O -3 Regula t or . F a lrch lld 78 H05
h ybri d regulator In TO-3 power pack age. Use
It with the same ease o f Installation as t h e
fa m o us 309K (same p in a r ra n gem e n t ). T a k e
care of t hose heavy cur re nt re q u ir ements
wi t hout se p a rate reg ulator /pass transistor
combt nattone.
7 8H 0 5 . . 5V. SA $ 10.95

3 peges of specs 3 011'

TO·92 VOLTAGE REG ULATOR S . If y o u r
p roject need s o n ly 1 0 0 mA o r less , u se these
t inY p last ic regula tors r ig ht On you r PC b oard.
Last 2 digits deno te voltage (p o s it ive ).
lM 78l0 5 , l M78 L12 , l M7 8 L1 5 8 511'

FllC90. 650 MHz ECl p rescale r d ivid es by
10 o r 11 . T TL compatible.
1 1C90 .. w/spec $ 19.9 5

3 AMP, l00V DI ODE . 8rand n ew e p o xy
cased with hea vy lea ds. Type NS30 0 1 .
TAR-3001 .. . 1 5d, 10 / $ 1, 10 0 / $ 8

S u per S ma ll S lide Switch . About as smell a s
wa've seen, It's o nl y .2 " X ,4" long. Maunu
o n PC b oa rd . SPO T . Leads spaced . 15 " .
S$S-0 102P 10 / 1.7 5

COSIM OS DI VIDE-BY " N" COUN T E R. RCA
C04 059 Is a synchronous p rogrammable
divide by " N" counter with "N" any number
3 to 1 5 .9 9 9. TT L drive capabHlty. 2 4 pin
package.
CA40 5 9 $ 6 .5 0
6 pages o f specs 6011'

X>

9600
7200

"'""'""'"' 800

"'"800
JOO
200
teo

134.5
109,9

75
921.6k
1.843M

X16 XI

153.6 k 76.8 k
115.2 k 57.6 k
76,8 k 38.4 k
57.6 k 28.8 k
38.4k 19.2 k
28.8k 14.4k
19.2k 9600
9600 4800
4800 2400
3200 1600
2400 1200

2153.3 1076.6
1758.8 879.4

1200 600
92 1.6 k 9 21.6 k
1.843M 1.843M

...
6 14.4 k
460.8 k
307 ,2 k

23(1.4 k
153.6 k
115.2k
76.8 k
38.4 k
19.2 k
12.8 k

96'"
86 13.2
7035.5

"'"9 21.6 k
1,843M

MCl4411 Bit Rate G enerator . Si n gle chip fo r
generati ng selectable f requen c ies for e q u ip ­
me n t in d n a c o m municati ons 5Ut:h as TT V,
printers, C RT s o r m it:ro p roce ssors. Gen e rates
14 d iffere nt sta nd a rd bit rates w hich are
mult ip lied u nder e ><tern a l cont ro l t o 1 X, S X,
16 X o r 64X In it ia l va lu e. Built- in c rysta l
osc:ll la t o r circ ui t. O p e rates f r o m sin gle +5V
supply.
MC 144 1 1P w it h spel'S $22 .4 0

Outpu1 R.~I IM'-I

Me 14412 UNIVERSAL MODEM CHIP
MC l 441 2 contai ns a comp lete F SK mod u ­
l at or and d e-mocctetor compatib le w i t h
f o reign and U SA communications. (0 _ 60 0
BPS )
F EA T U R ES:

• O n c h ip crysta l osc illa to r
• Echo su ppressor d isable t o n e gener at o r
• O rig inate and a nswer mo des
• S imp l ex, h alf-d u p l ex , en d fu ll dupls K

o p e ratio n
• O n chi p Sin e w ave
• Modem self t e st m o d e
• Se lec ta b le data rates : 0 _ 200

O~ 3 0 0
0 - 600

• S in g le su p p ly
V D O - 4 .7 5 t o 1 5 V DC· F L su f f i x
veo - 4 .7 5 to 6 V DC-V L. su ffi x

T YP ICA L. A PP L I CA T IO N S;
• Stand a lon e _ low sp eed modems
• Bu il t-i n lo w sp ee d mod e ms
• Remote terminals , eeeo usueer couple rs

Me 1441 2 F L •• . . . . . . . . .• • • . •• . • . 2 8.9 9
Me 1441 2 V L 2 1.74
6 p ages o f dats . . . . . . . . . . . . . . . . . . . .6 0

12 BIT CMOS MICRO C PU. IM6 1 0 0 Is a
silicon gate C MOS, f u lly sta tic. s ing le address ,
f l><ed word len gth , paralle l tren sfer -orcrc ­
processor usi ng 12-b lt 2 ' s t:omple ment ar it h ­
m e tic. T hi s p ro cessor recogni ze d th e
Instruc tion set of D EC P OP8 /E . The Internal
circuitr y Is compl etel y sta tic a nd will o perate
fr o m DC t o 4 MHz clock rete. Ha s o n chip
o scillator and clock o r can b e dr ive n exter ·
n ally .
Operates from sin gle +5 V supply a t lesl t han
10m W. TTL compatible. Desig n Is optimi zed
to minimize the n u m ber of e xt e rna l com­
pone nts re q u ired for Interfacin g with sta ndard
memor y end periph eral devices.

• E >< e c ut es P DP8 / E instructio ns
• Direct . indirect , auto In d e x memory

add ress
.1 2 bit add " 5 microseconds
• 110 Ins tructions " 8.5 microseconds
• Si ng le cl o c k. s ingle Instructions c apability
• DMA
• Inte rrup t
• Dedica t ed control panel

Has a ll CMOS support for low power. Entire
System t:ould b e battery opereted l
IM6 100 $ 65.00

Manual 4 .0 0'--- ----'-'\l--\Trl t R I - t € k.
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_ A $./b
4011.0 . IS
4OO1A .IS
_A l.lS
4OI1A ./b
_ A 1.19
40lPlA .57
4010A .54
40 nA .l'l
4011A .IS
40 tJA .4.1
4014A 1.49
4011A U9

8000 SERIES

"" $ . I l
_1 .Sl
8O'JI Ul
Ill. .10
I lll '.41
11lO 1.91
1100 l. JJIl'. l.79

LOW POWER TTL

'!OIl} $ .J5 ')0<1 ~ .7'l '10>01 ,
9.10 ' '.O.l . 1\1 .1'1 '10>0'

7400 ' . 14
7401 .16
7402 . 15
7(0) .16

7404 .1'
7405 . 1'1
74011 .35
7407 .35
74011 . 18
74()'l .1'
7410 .16
7411 .25
7413 .55
7416 .35
7417 .)5

7420 . 16
7422 .26
7423 .2')

7425 .V
7426 .26
7427 .2':1
7430 .20
7432 .23
7U7 .35
7438 .35
7440 . 17
744 1 .'J8
7442 .77
7(4) .87
7444 .87
7445 .89
7444 .,)
7447 .8~

7448 1.04
7450 .17

HIGH SPEED TTL

14LIIO
7....01
14LOl
74LOO,..
741 '0,..,..
74"1

,K.
H CO}

'K.'K.
1400

'K'
74(' 1
74(1l

9000 SERIES

5% 01''' ON OADERS OVER 1$0.00
1 0"'" OF' ON OADIR' OVER 1100.00
1 S% OF' ON ORDERI OVER '250.00

TTL

14Hoo
74HOI
,~.

100101
74H,0

7... "
74H2O



DON7 JUNK THAT TELEVISION SET. ASE manu­
factures the world's most complete line of television
picture tubes. No other com{Jilny offers:

• Over 1100 types of television picture tubes.
• Most types immediate delivery.
• Transportation in the Midwest - paid, % trensporte-

t ion paid in other states.
• Tubesfor Old or New ModeJs.
• Complete line of both black & white and color.
• Full 2 year factory warranty.
• l owest prices anywhere.
• Finest qua lity.

Write today for more information.

Card Read .puodJ Unit

HIGH SPE ED Pr inter

Computer Boards

C ard Punch

R eproducing Punch

AC Voltage St abilizer

C ard Sorter

Meter s

Dr u m s

C abl e s

T ap es

Core

Tub e s

Uniservo

Po w er Suppl i e s

Tr an sformer s

)

Due to updating our computer installation we are offering a majority of our Un ivac computer systems at
unbelievab le prices. Manuals furnished . Many items offered by the pound. Most equipment taken out of service in
wo rking condition.

Exa mples:

FIR ST COM E FIRST SERVE!

Computer ta pes - S2 .00 ea.
Interfiling reproducing punch - S.10 per lb .
Key punches - $.25 per lb .
Electronic counti ng so rter - $.10 per lb.
600 li ne per minute hi gh speed printer - $.50 pe r lb.

Write for detai led list and prices to:

' ;fA ,t S/J. E
Allied Sales & Engineering. /" c.
Dept. 25 Pim en to IN 47866

Telephone 8/2-495-6555

105



by
F. G. Raver G30G R
Reddings, Longdon Heath
Upton on Severn, Wores.
WR8 ORJ. England

Adrift Over Your C'S?

O nee upon a time capacitors were nicely
marked 0.1 u F, or even 0.05 MFO, or

so o n, as the case might be. Bu t now it is
necessary to deduce thei r value from a
rainbow of bands or spots, not to men tion
such numberings as 4k7, 50, 5p j. Is that last
colo red band a figure in the value, or a
tolerance? Not to mention the useful collec­
t ion of mica and other capacitors wi th
oblitera ted marki ngs, and those wi th only a
maker 's number. Having recently used some
quite large tubular capaci tors marked 5kp, in
the ex pectat ion that they were 5,000 p F, o r
0.005 uF, only to find they were in fact 50
pF, I decided it was high ti me a simple
means of chec king the values of doubtful
capacitors was made .

The circuit of the result is shown in Fig.
1, and despite its si mplic ity it works nicely
for values from 25 pF to 10 uf'. 01 and 02
are combined to form an audio oscillator,
outpu t from 01 being appl ied across the
bridge.

The bridge has five capacitors, for fi ve
ranges. ex is the unknown capacitor. VR1 is
a li near pot (it must be linear) for balancing,
and high resistance phones indicate the null,
so that the capaci tor value can be read from
the setting of VR1.

Osc illator

Assembly detail s will probably not matter
much, but the audio oscillator can be wired
on a tag strip, as seen in the photo. Both the
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This is the whole circuit , which isn 't much.

C•
.I ~F

Fig. 1.

Interior view.

uF for direct reading of these ranges, and for
u F x la, uF .;- to, and pF + 10 for the other
ran ges.

Calibra tion is carried out on the C2 range,
with several known capaci tors, perferablv 1
percen t, such as 100 p F, 250 pF, 500 pF
and a few others . Va lues can be o btained by
paralle ling some, suc h as 250 and 10 0 for
350 p F, while switching to Cl ran ge allows
the 100 p F, 250 pF and ot her lo w values to
be used again, for what will be 1000 p F,
2500 p F and similar l a x values o n t he C2
range.

No cal ibra tion is made for the large
capacitor ran ges, as these will be progres­
sively lOx the ex isting ranges (assum ing C3,
C4 and C5 are accurate enough).

A clip o r two on shor t leads from the
terminals will be handy for so me capaci to rs .
Simply rotate V Rl for thc nu ll, and read the
value o n the scale. Hi gh impeda nce phones,
in the 2k to 4k range, will be best. A dip bu t
no real null sho ws leakage, and is to be
expec ted with elec tro lyt ic capaci tors. -

transistors are au dio or small ou tpu t types,
such as are ava ilable in great numbe r, and it
is difficult to find two t rans istors which will
not work here . Ql must, however, be NPN,
while Q2 is a PNP type.

A qu ite high to ne is best, and if necessary
juggle with C6 or R2, Of" both, to o btain th is.
The suppl y need not be 9 V. The phones put
across Rl will show how th is works, and two
flyi ng leads arc soldered on to go to the
bridge part of the unit.

Bridge

The 5-way switch selects any capaci tor
Cl to C5. Witho ut using the ex treme se tti ngs
of VR 1, where accuracy falls, the center
setting of VRl is obtained when Cx is the
same as Cf , C2 o r so on . As an example, if
C3, 0 .01 uF is in circuit , the middle setting
of VR 1 balances the bridge at 0 .01 u F for
Cx. From here, the swing of VR1 goes from
one-tenth to ten times, so that this range is
0.001 u F to 0 .1 or.

In the same way, C2 (1000 pF) gives a
range of l OQ.lO,OOO p F, while C4 gives
0.01 -1 uF, and C5 givesO.l -lOuF. Cl would
by the same token provide 10-1 000 pF, bu t
the nu ll or balancing point for VR1, eas ily
audible with larger values, gro ws a little
difficult to hear at the ext reme lo w capaci­
tance end of th is scale.

It wi ll be seen that the overlap is suc h
that the same total cove rage woul d be
achieved wit h only Cl , C3 and C5. These
t h ree ranges wou ld be 10-1000 p F,
0.001 -0.1 uF, and 0.1-10 uFo Ho wever, the
ex tra capac itors C2 and C4 are well worth­
while, to fi ll in for easy chec king.

Cl and C2 sho uld be silver mica 1 percent
items. For C3, a 2 perce nt or 5 perce nt item
will pro bably have to be adopted. C4 may be
difficult to get with bet ter acc uracy th an 10
percen t, unless costly, while C5 is actua lly
two 0.5 u F tubutars in parallel. This means
that calibratio n can be accura te for the
lower values, but is less so for high values. In
any case much accuracy is often not neces­
sary with large values, exce pt possibly in
audio filters and some o ther applica tions.

These ite ms are gro uped mainly round
the switch, and the layo ut sho wn allows
convenie nt wiring with the capacitors
supported by a near ta g of the audio
osc illator section.

Case Etc.

A p lastic box about 6 x 4 x 2 inches with
insula ted pane l is most suitable. It carries an
ou tlet for the phones, o n-off switch, two
terminals for Cx and a bracket to cla mp the
batte ry in posit io n.

The scale for VR1 is marked 100 pF to
10k p F for C2 range, and 0.01 uF to 1 uF
for C4 range. The switch is marked p F and
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How to Use Surplus Pots

------------- ------ --- -------

new edition of the

REPEATER ATLAS

There are many good buys
in potenti om eters to be
found on the surplus market.
Some of these are of t he
a dj us tment and precmon
types, fo rms of pots that are
pre cisely settab le a nd
manufactured to exacting
specificat ions. This artic le
w il l de s c r ibe b a s ic
characteristics of adjustment
pots, methods for identi fying
usable uni ts and simple tests
to make sure they are
funct ioning properly .

A potentiometer is a
va riable resistor used to
adjust voltages in electro nic
circuits. It is composed of a

by
Robert W. Fay WB0NPN
420 1 Briar Park
Lincoln NE 68516

ZipState

_Check _ Mo ney Order_ Cash

Address

Name

City

o Master Charge # _
o BankAmericard #' _

o Repeater Atlas

o World Atlas $7.00

o Back Issues S6.50/bund le

o Vintage

o Mi d·Years

o Recent Years

• More than twice the list ings of any other repeater li st .
• New Double Li sting - by locat ion and also by frequency .
• New Handi er Groupi ng - by call areas - makes repeaters easier to f ind.
• New Simplif ied Listings for fast reading - eas ier to read in th e car.
• New listinq of all Pirate Repeaters.
• Know what repeater you can use and whe re.
• Almost 3,000 repeaters li sted - for th e ent ire wor ld - not just ARRL affi liated repea te rs.

Lucky for yo u we sti ll have atlases. These are not
chea p junky discoun t-house type t rash atl ases, these
are the finest ever made, profusely illustrated ,
exquisite in appointment , a joy to behold , a pride to
own, a king couldn't do better. Hammond spares no
expense to turn out the very finest atlases in the
entire world. The only expense that is spared is the
one we spare you by making these extraordinary
books available. Where else can you b uy a $20 atlas
for only $7 . Order now , we have a limited supply .

You IfUd aft ATlA~I

HAM DIES OF BURST BLADDER!
Word has just reac hed t he 73 off ices of the recent depar ture for that great DXped ition

in the sky of a very avid 73 reader. Upo n invest igation it was ascertained that said ex-ham
had, sho rtly before his demise, received delivery of a bundle of back issues of 73.
Apparently these so captured his attent ion that other funct ions were totall y forgotten.

BE WA RNED . Back issues of 73 sho uld be taken in mod erat ion . Even though they
arr ive in bundles of twenty, no more than two shou ld be read at anyone sitting.

Back issues are available in three different assort ments _. vintage. mid.years and recent .
These are packed by the mentall y ha ndicapped (73 is an equal oppo rtu nity employed. so
no speci f ic issues can be requested .. . yo u take what you get . , , the on ly gua rantee is
that all will be different and some will be musty. particu larly the VINTAG E BEAUTIES.

The supply of these FA NTASTI C GEMS is very limited so run do not walk to your
checkbook and fli p the $6 .50 per bundl e to us r ight now.

I
I
I
I
I
I
I
I
I
I
I
i Exp ir. date Signature I
I IL Sen d to: 73 MAGAZINE Pete rborough NH 03458 I
---- - - - ------------------ ------- ---~
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STOR E HOURS' MON·FRI : 9 A.M. · 9 P.M. SAT: 9 A.M. - 6 P.M.

2 METER CRYSTALS IN STOCK

11.8" PHONE
U"'.(f1!D1lSCCQ) ~~~T~~9376 QUINCY MA 02169 (617)471 -6427

COlrTfiUnl4lunficalftfions 'N C

6_. Regency HR -2B
7_. S.B.E.
a-. Standard 146/826
9_. Sta ndard Horizon

10_. Clegg HT·146

144.00 to 148.00 MHz using 22
c han nels

Transistors . . . .... •.. • •..•.23
FE T . . . . . . ..•••••••••• . . • .3
Ie 3
Diodfl!i . .. . .. . . • • • • .. • . • . •16

n<._,
'.IlI. '.
" W"",

52/52

VHF FM

I[]IcICO M
] I r= - 22 A

1_. Drake TR-22
2-. Genave
3_. Icom lVHF Eng.
4_. KenlWilson /Tempo FMH
!ie. Regency HR·2A/HR 212/Heathki t HW·202

READY TO GO ON:

94/94 3 22/82 5
34/94 4 28/88

BACK IN
STOCKI

1
2

We can ship C.O.D. first class mail. Orde rs can be paid by: check , money order,
Master Charge, or BankAmericard. Orde rs prepa id are shipped postage paid. Phone
orde rs accepted. Crysta ls are guaranteed for life. Crystals are all $5.00 each (Mass.
residents add 25rt tax per crysta l) . U.s. Funds Only
We are authorized d istributo rs for: loom and Standard Communicat ions Equip­
ment. (2 mete r)
Note: If you do not know type of radio, or if your radio is not listed, give fun­

damental frequency, formu la and loading capacita nce.

LI ST OF TWO METER CRYSTALS CURRENTLY STOCKED FOR
RADIOS LI STED BELOW

Special! Only $249.95. Get 8 crystals of your
choice for only $2. 50 more with purchase of
IC-22A.

The first t wo numbers of the frequency are dele ted for the sake of being
non-repetative. Example : 146.67 receive would be listed as - 6.67R

I. 6.OlT 9.6.13T 17.6.191' 25.6.31T 33.6.52T 41. 7.03R 49. 7.15R 57.7.27R
2.6.61R 1O.6.73R 18. 6.79R 26.6.91R 34. 6.52R 42. 7.66T 50. 7.78T 58.7.90T
3.6.04T I I. 6.145T 19.6.22T 27.6.34T 35.6.55T 43. 7.06R 51. 7.18R 59. 7.30R
4. 6.64R 12.6.745R 20.6.82R 28.6.94R 36. 6.55R 44. 7.691' 52.7.81T 60. 7.93T
5.6.07T 13.6. 16T 21. 6.25T 29.6.37f 37.6.94T 45.7.09R 53. 7.2 1R 6 1. 7.33R
6.6.67R 14.6.76R 22.6.85R 30.6.97R 38. 7.60T 46.7.72T 54. 7.84T 62.7.96T
7. 6. 10T 15. 6.175T 23.6.28T 31.6.40T 39.7.00R 47.7.12R 55. 7.24R 63.7.36R
8.6.70R 16. 6.775R 24. 6.88R 32.6.46T 40. 7.63T 48. 7.75T 56. 7.B7T 64. 7.991'

CRYSTALS FOR THE IC·230 SPLITS IN STOCK, 13.8511 11 MH ~ ; 65.7.39R
13.884444 MH, ; 13.917778 MHz. S6 , 50e~ ,

Reception Frequencies

RECEI VER :

22 c han nelS for 144 MHz band.
Built ·in crys ta l units fOf 5 c han nels .

Reception System Double Superheterodyne
Intermediate Frequencies 1st intermediale : 10.7 MHz

2nd intermediate : 455 kHz
a . Belter than 0.4 u v 20db quietingSensitivity

resistive element, whose total
resistance is the value used
for identificati on purpo ses. A
current f lows thro ugh the
resistance creating a vo ltage
drop across the resistor, and a
movable wiper contact is
driven f rom one end of the
res istance to the other,
thereby tapping the resistan ce
to obtain the desired voltage.

Adj ust me nt p o t en tio­
meters are made by several
major elec t ro nics compo nents
m anu fa cturers. Su rp lus
circuit boards often contain
pot s of varying sty les and
resistance, thereby offering a
variety of addi t ions to the
junk box.

The most co mmon type of
pot is th e single turn panel
mount used for repe tit ive
adjustment purposes such as
volume, squelch, etc. These
are turn ed with a knob,
screwd rive r, a ll en wren ch or
the bare finger rout ine, and
are adjusted fro m end to end
in o ne turn or less.

Precision pots are al so
panel mounted and knob
adjustabl e . However, they a re
made of mul tiple turn design
which pe rmits th e use of a
lon g, co ile d re si s tan ce
element. As the pot is
adjusted, the wiper spira ls
along t he co ils pe rm itting
gr ea t p recisi o n a n d
set t abiti tv. Precisions are
ofte n mounted wi th a clo ck
o r d ig i ta l readou t dia l,
th e reb y allo wi ng exact
resetting.

An a d j us t me n t pot
operates on a screw and gear
r ed u c tion principl e, wit h
multiple revolutio ns of t he
ad ju stment screw being
requ ired to dri ve t he wiper
f ro m on e e nd of the
resistance to anothe r. Since
they have a shorter resistan ce
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Sty le Resi stance-Tempera ture Tempera ture Terminals Resi stance Fa ilure
Charac te rist ic Characte ristic Rate

Wirewound
RJ24 C 2 P 101

Non-wirewound
RJ24 F P 101

Established
Rel iabi lity

RTR24 D P 101 M
RJ R24 F P 101 M

Table 7.

NEW CODE SYSTEM
Now you can learn the code in a [ra ction of the time it
used to take!

.. four speeds-.
. mCOOE-COLflSE [J;;] available

.-0~ Plays on any cassette player so you can
practice anywhere anytime!

• • e 0 6WPM This is the practice ta pe for thee Novice and Technician licenses. II is made up of
one solid hour of code, se nt at the off icia l FCC
standard In a o ther tape we've heard uses these

0 5WPM Th is ;, <h, beg in ning tape for
stanoords, so IT\i'I'1y people flunk the code when
they are suddenly - under pressure - fa ced wi th

people who do not know the code a t a ll. It ta kes cha rac ters sent at 13 ~m a nd spaced for 5 ""1)ml.
them Ihrough the 26 reners, 10 numbers and This ta pe is no t memorizable , unli ke the zany 5
nac essary punctua t ion, complete w ith pract ice

wpm tape, smce the code groups are enti rely
~'V step o f <h, way using t he ne west bl itz random characters sent in groups of f ive. Prac t ice
teaching techniq ues. It is a lmost miracu lous! '" th is one du ring lunch, while in the car, anyvvhere
one hour many people - including kids of ten - and you'll be m ore t ha n prepared for the ,asy FCC
are able to maste r the code. The ease of learni llQ exam
gives confidence to beginners who mig ht otherw ise

0 2 1 WPM Code is what gets you when y ou
drop out.

go fo r the Extra Class license. It is so embar rassillQ
o 14WPM COde groups aga in. at a brisk 14 '0 panic 0 0' just because vou didn ' t p repare

per so you will be at ease when you sit down in yourself with th is tape, Though this is only o ne
trent of t he steely eyed government inspector a nd word faster, t he code groups are so difficu lt that
he starts se nding you p lain language at only 13 per. you 'll almost faU asleep copy ing the FCC stuff by
You ne ed t his ex tra margin to overcome the pan ic comparison. Users re port tha t they ca n 't beli eve
which is u niversa l in the test s ituatio ns. When how easy 20 per really is with this fa ntast ic o ne
you've spe nt your money and t ime 10 ta ke the test hou r tape. No one who can copy these tapes can
you' ll thank heavens you had this back breaking possibly fai l the FCC test, Rem ove all fear of the
tape. code fo rever with these tap es.

ON LY$3.95! 73 is in the puhlishing business. not
tapes, so t hese are priced much lower than anyone
else could sell them. Have you ever seen one hoW"
cassettes fo r u nder $6?

-I ORDER NOW!

1Name CW'

I Address

I City Sta le Zip

I n ~ WPM 1 hr cassell... $ 3 . 9 ~ 0 14 WPM 1 hr casse lle $3.9~

U 6 WPM 1 hr cassette $3 .9~ r j 21 WPM 1 hr cassette $3.95

I
o all fo ur cassetles $13.95

73 Magazine - Peterborough NH - 03458
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element, the ir orecrston falls
between the multi- turn and
the p an el co nt rol.
Addit io na l ly, m o s t
adjustment pots co ntain a
clutch mechanism at the end
of wi per trave l to prevent
internal damage, which cou ld
result due to the mechanical
adv an tage of the gear
reduct ion system. Leadscrcw
versions are driven linearly
with a machined leadscrew, in
the same manner as the tool
holder of a lathe. Worm gears
have the resistance element
formed in a circular manner,
and contain a worm driving a
gear to produce the circu lar
mot ion of the wiper. Space,
mou nt ing requirements, elec­
tr ica l spec if ications and
funct ion are the prime deter­
minants in the selection of
which type to use.

The most co mmon types
of p ots have resistance
elements made of carbon,
cermet, conductive plast ic
and wire. The carbo n pot is
most often fo und in panel
mo unting co ntrols. They are
made by depositing a carbon
based resistance com pou nd
on a dielectric mandrel.
Carbons can be made in very
hi gh resistances, have a
n e g a t i ve te mpera ture
coeffic ient, and tend to
absorb moisture.

The cermet pot is made by
pri n ti ng a pro prietary
suspensio n on a ceramic
substrate. This type is rapidly
replacing the carbon pot due
to superior electrical and
mec hanical perfor mance, plus
manu facturi ng cost
advantages . Th ey withstand
elevated temperatures, offer
long mechan ical cycle li fe and
infinite resolut ion.

Conductive plastic is qui te
s im ila r to ce rmet, and
r e pr e s en t s t he lat e s t
development in pots. The
resistive ink is chemical In

na tu re rat her t han a
suspension.

The wirewound pot is
made by wind ing a very small
diameter wire on a dielect ric



$ .5,//0 m i" i" ", m ""J<or
I' lc o.' C i"dl"/" ~ld{i,'i,·"II",.'I(j>:, '.

VISIT us WHEN IN ST. LOUIS OR DENVER

powe r dis sipate d in a
p articular situation. The
power dissipation capaci ty
will be red uced at elevated
temperatu res.
Maximum Operating
Temperature (MOT): The
highest temperature at which
the pot is rated to fu nction.

Oro~, fro", you, fa"a,;l~ ~ Iedronic.

deal" ot </1""01 11'Om Ih e p u b/ iohe , . All
di""cl o roe,.. odd 11 .00 . /Up p in , and
hand lin, per Callboo~.

RADIO AMATEUR II6 k
Dept . B ca DD INC.
925 Sherwood Drive
Lake Bluff IL 6004 4

. $1.00

a percentage. A SOk Ohm
unit with a tolerance of ±10%
could have a value between
4Sk and 55k.
Power Rating: The power in
Watts which th e pot is
capable of dissipating at a
specified temperature. Use
Ohm's law to calcu late the

• • • •

2839 W. 4 4 th Ave .
Denver CO 8 02 1 1
(303)4 5 8 ·5 4 44

• • • • • • • • • • •

All switches are black with white
Figures and snap-in front mounting.

1103A·2 Dynamic 1024 x 1
RAM

2102 Static 1024 x l
RAM $2.95

8 123 Paa;e Blvd .
St. Louis MO 6 31 30
(314 )427- 611 6

KEYBOARD ENCODER CHIP -
ASCII - $10.00

• Outputs TT LlDTL or MOS
Comparable

• Extern al Cont rol of Output
Polarity

• One IC req uired fo r complete
keyboard

• Requi res +5 and -1 2 Volts
• Simple Contact Closure
• with Data Sheets

BCO ONLy $2.50
CO MPLIMENT ONLy 2.75
BCD & COM PLI MEN T 4.00
OE CI MAL 2.50
END PLATES(PAIR) .50
HALF BLAN K BODy.. .. .. .. .. .40
FULL BLANKBOOY 40
DI VIDE R PLATE .... .. .. . .. .. .40

MINIATURE SIZE 0.315 X 1.3 X
1.78

MINIATURE
THUMBWHEEL SWITCHES

,-G ATE WA v-.
ELECTRONICS

Total Resistance (TR): T he
resistive value in Ohms of the
entire pot. Om itting the
variabl e wiper tap, the pot
could be used as thi s value of
fixed resi stor.
Resistance Tolerance: The
variation from nominal value
in Ohms, usually speci fied as

Res istance Code
(Ohms)

or insulated mandrel, wh ich is
then formed to fit within the
co nfiguration of the finished
unit. The resistance per foot
of the wire is translated into
the number of turns of wire
re qu ir ed to p roduce a
predetermi ned total
resis tan ce f o r a given
d ia mete r and length of
element. Destruct ive analysis
of a 10 Ohm and a 50k Ohm
wirewound wou ld show much
larger d iameter wire more
widely spaced in the 10 Ohm
th an in t he SOk. The wire in
th e 50k will actually be
sma ller in diameter than
human hair.

Ge nera l ly spea k ing,
wirewound pots are used in
applications req uiri ng high
power handli ng capability,
stability of set ting, and low
temperature coefficient
c ha ra cter isti cs. Ca rbo ns,
cermets and conductive
p la s ti cs permit in f inite
r esol ut ion , stabi li ty of
setting, better high frequency
perfo rma nce than
wirewounds, and are available
ina very broad range of
resistances and tapers. They
are lower in cost than
wirewounds.

Before we go further into
identification and testing,
let 's loo k at definitions for
some of the terms already
used and those to come later.
These are the most common
terms affecting the casual
user.

10 100
20 200
50 500

100 101
200 201
500 501

1k 102
2k 202
Sk 502

10 k 10 3
20k 203
SOk 503

l OOk 104
200k 204
SOOk 504

1 Meg 105
2 Meg 205
5 Meg 505

Table 2. Resistance Codes.
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vertic a l amplifier of an
oscilloscope. Usi ng a slow
horizonta l sweep rate, turn
the adjustment screw at a
c o nst a nt rate. Th is will
produce a slanted t race which
shows th e vol tage dr op seen
by the wiper fro m one end of
the resistance to the oth er.
However, at th e instant the
screw is started and stopped,
the re wil l be a sha rp vertical
deflection of the trace . This
r epr e s en t s t he a d d e d
r esistance in the circu it
caused by the movemen t of
th e wiper over the resistance
material. Special circu its can
also be const ructed to show
the short time duration spikes
wh i ch o ccu r durin g
adjust ment. A storage sco pe
is of great use in th is testing.

Minimum End Resistance:
Th e smal le st re sistance
obtainable when measured
between a TR pin and the
wiper, with th e wiper driven
to the end of its mechanical
travel. I t is expressed as a
percentage of total resistance,
or in Oh ms. Ideally, it is zero
Ohms, but in practice will not
reach this value due to
contact resistance withi n th e
pot o r physical factors of
construction .

Nominal Turns Adjustment:
Th e ave rage number of
revolution s of the adjustment
screw needed to drive the
wiper fro m one end of the
resi stance to the other.
Temperature Coefficient: The
c hange in resistance per
degree change in temperature,
expressed in parts per million
( pp m ). T y p ic all y , th e
temperature range is _ 55°C

o
to +1 50 C.

Taper: A term describi ng the
change in resistance per unit
advancement of the wi per.
The taper is linear when the
c han ge in re sistance is
uniform with respect to wiper
advancement. Just about an y
tape r can be made.

Mil - Spec Humidity
Requirement: Mil -Spec units
must pass a humid ity test.
This insures that they will

Rectifiers

"~
.,-

1 Amp- R.,ndOOl t es ti ng
Indi cat es 1200 volts
or bet ter . Sathfac­
tlon guara nt""d.

15 for $1.00
100 for $5.00

7549:1 H~X DI GIT OIlIVER $1.00

Contact Resistance Variation
(C R V): Th e c hange in
resista nce seen by th e wi per
circuit attri butable to th e
movemen t of th e wi per. It is
specified as a percen tage of
the to tal resistance. This can
b e d em on s tra t ed by
connecti ng a wiper to the

25K Trimmer ~
PRI NTED CIRCUIT BOARD TYPE

EACM $. 20 10 FOR $1. 50

NEW

300+ IIIZ. DECADE COUNTeR - ECl IC,
95H90 PERFECT fO R COUNTU PRESCALER5.

$12.95 each

Oyn. mic . hift re gisters
1tl502 dual 50 bit n. 25
14ot506 dual 100 bit 1.15
!tI5OO6 duol 100 bit 1.50
ItlSOl 3 1024 bit 2.2 5
1445016 512 blt 1.00

Static shi ft register.
"'504 dual 15 bt t $1.;0
!1'1505 dual 32 bit I. 75
1tl550 dual di ffer ential

anal og s..i tch 2.50

H£555 P chion t i mer 90
NE560 Phase lod loop OIP 2.95
NE561 Pha.e 10<: . l oop OIP 3.00
Nf5 65 Pha.e 10<: . l oop 2.95
NE566 Funet lon generat or TO-5 3.50
NE567 Tone decode r T().. 5 3.50
709 PoPtJI~r lip Amp OIP • ..... . . .. . . ... . . ... 40
710 Voltage c""",rator DiP 60
711 Ou~l cOlll' ar~ to r DiP 45
723 Precis ton voltage g~htor DIP \.00
741 Op ilDp T()..5/MIN l DI P .35

748 Op Amp TO-5. . ... . •.. . 80
CAlOiS 2 Isohted t ra nsistors a nd a Da rli ng-

t on-connected t ranststor pair.. .. .. /.00

CA3045 5 NP N t r ansistor array 1.00
LHIOO Positive DC reg ula t or TO -5 1. 00
LIlI05 Vol tage reg ulator . . . .. . . ... . . ..• . .••. 1.25
LH302 Op Amp vol t age fo l lowe r TO~ 5 1. 25
LM3011 Op Amp TO -5 2.00
L"I309H 5V 200 "'" powe r sUPIlly TO-5 1.00
LM309K 5V lA powe r ' upOly Olodul e TO-3 1.00
Llt3" (""'Para to r Mini ••..••. .••. . .• . . ... . I. 75
L"I370 AGe ..,pl if l . r l. 75
l M380 2-Watt Audi o Amp I. 75
LHI595 4-()Jadra nt lt l pl1 er .. . . .• . ..••...•• 1.70
JolC I536T Op Amp 1. 35

LINEARS

NATIONAL MOS TO-S

s .29
" 0."'. 00

PRV PRICE
800 $.30
1000 40
1200...••. 50

CMOSs .29 CD4023
.29 C04024
.29 H C20
.29 74ClM

CD4001
C04002
C04011
C04012

pot. It is infinite in the case
o f a c o nti nuous st r ip
resistance such as the cermet.
In a wl re wound, it is
dependen t upon the number
of turns of wire tha t are in
contact with the wi per, and
the change in resistance per
turn of wi re.

1 AmpOPAMP
Sl mt1ar to National LH0021.

Ge ne ral purpose 1 "",p opera ­
t tona l ""plifier in a TIl_3
pacl age . Schell1olt;c$ for 35
..att audio amp , etc~~

EACH $ 6.95 ~
5 FOR $30.00 ~

o

1 AMP RECTIFIER
IN4007 IKV PRV 5AlE EACH $ . 13

101 $1.00

HV50 Red E..1tt1nq s .2~ ../
10-4 .... 2V 10/$1.2/ ~

101\'5024 Re<! TO-18 $ .35" ~
High Oome 101$2.95 / /

NEWI! LED's
J"",l>o Brtght Green LEO $ .30
... d1a..,ter , 40 .... 4 for $1.00

PRV PRIC E
100 $.10
200 15
400 18
600 23

~ ..I.!B.k Trimmer

~ t urn trilllPOts .mi en pl u9 1-"':::::":::"- - _ "":::"::;''::::::':::==- -I
into a OIP socket

-5 K and 200K
-~' x"" x""
_4 ",..d••paced . 3" x . 2"
Each $.6S 10 fo, H.95

-fo.t access 6SOn.
. ful ly m compatible
-n channel $!l 1CM gate
_stngle 5 volt supply
- t r i- s ta t e output
-1024 by 1 bit
-chip enable input
·no clocl' or refre,hinQ

required
Bra nd New Factory Parts
16 PIN DIP Each $3.00

10 for $27. 95

1024 Bit Fully Decoded Stetic MOS
Ran d"'" Acce$s I\etIV:lry

MOS MEMORY 2102-2

~7-Segment Readout
Fffil'I. IZ-PIN DIP
ThrH dl gi tsw i th r i ght-hand deci ...1
Pl ug. i nto OIP ,ocket.
St..t lil r to (Li TRONU) OL337
'ligni f i ed digit apPl"Oxt ...t e l y . , "
Cat hode for each digit
Segments are parall el f or ....Ittple

operation I --~~.!C~.:".~:2:~'----1
S· 10 KA per , e'Jll"nt r-

Each $1.50 4 (I2 dlgi ts) $5.00

RCA Numitron
EAC H $ 5.00

SPECIAL' 5 FOR $20.00

DRZOIO

All Ie'. are ne.. and f Ull y teste<!
lead$ are plated ..1th qold Or .older .
l)ue to increased co.ts, order . under
iT.DO add $1.00 postage and handlt ng.
Resldent. of California add ,al.s tax .
no min1_ On C.O.O.' • .

StND FOR FRH FLYfR
Man orders to:
P.O. Bo, 41778 niX, 910_367_3521

S"r•..,nt~58~~ Phone (916) 334-2161

BRBYLOn
ELECTROniCS

3-Amp Power Silicon Rectifiers
MARKED EPOXY AllII\L P ACKIIIlE

High Quality PCB
Mounting IC Sockets

8pin. $.22
14 pin. .26
16 pin . .30
l4 pfn • .75
28 pin. .85
40 p1n . 1.25

16 pin ..ire ..rap ,ocket, __
Each $ .50 10 for $4.00

14 pin wire wr,p .oc kets __
'lO 1~ inlav , long l ead. , by
T.'il$ Instrument•.

Each $ '35 10 for 3.00

Power Supply SPECIAL!
723 DIP ud able regulatorchipl-4OV,
+ Or - output' 150 KA lOA ..tt h exter­
nal pass tnn, is t or- -..1th d1agra.., for
""'''l' applications .
EAC H u.oo

Higher temperature, either
internal or amb ien t, may
r e sul t in e lec t r i c a l
characteristic changes, and/or
e le ctr ica l or mechan ical
failure.
Resolution: The mini mum
change in resistance that can
be obtai ned in adjust ing th e
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1976 And Your ,~ •Bicentennial Cal/signs .-A-' ''''''
1776 1810 ,.76

are Here!
DN LY BICENTENNIAL PREFIXES WILL BE USED.

Be the first in your area with a special BICENTE NNIA L aSL card .
These cards are gorgeous - red . white and blue (you were expecting fuscia and

mauve?). And they are 100% custom made . .. with the exception of th e bicentenn ial
design and contact report form on th e back . . . you can have your own call letters
(unless you'd rather be AC2NSD/1 for a year (which is no bargain. believe it).

You also get you r own name and add ress on the card (unless you happen to be
anothe r Wayne Gree n, whic h happens).

These cards are ganged up int o large batches and run off the 73 presses in between
othe r wo rk, so you don't get real fast delivery, but you do end up wit h a fantastic aSL
at a ridiculously low price (and th ere are a lot of fa ns for that sort of service these
days).

Suggest ion: order today, right now, not later, not next week. Sen d cash, check,
money order, IRCs, Master Charge or BankAmericard numbers ... send something
negotiabl e.

Allow 4 weeks for de/ivory.
------ ----- - - - - --- --- ----- - - ---

Domestic Orders Only

Calls ign
Con"ersions

ORDER - AN D PAY D 250 cards . . ... .. . ... . . $ 7.50 WA .•.••.. ..• AA

D 500 c ards .. ... . .. ... . . $12. 50
WB .........• AB
W ....•...... AC

01000 cards .. ... . .. . . . . . $20.00 K ........... AD
WD .......... AE
WR .......... AF

Amount Enclosed $
WN ........•. AK
KB6 ........ AG2
KC4 ........ AL4
KG6 ... .••.. AG6

Name Call KH6 .•..•... AH6
KJ6 ........ AJ7

Address KL7 ........ AL7
KM6 ......•. A H7

City Sta te Z ip KP4 .. . . . . . . AJ4
KP6 .........AII)

BankAmericard KS4 . . . .... . AH4
KS6 .. . . . .. . AH3

Master Charge KV4 .. .. . . • . AJ3
Exp ira tion date : Signature KW6 . ... . . . . AG7

QSL CARDS, 73 MA GAZIN E, Peterborough NH 03458

operate satisfactorily in a
wide variation o f ambient
cond it ions, and may be
successfully post coated after
assembly to the circuit board.
Will be stated as yes or no in
the specification shee t.

Noise : A discontinuity
between the wiper and
resistive element experienced
as the wiper is dr iven along
the resistance. It would be
observed in the same test set
up for CRY as a sharp vertical
deflection or discontinu ity on
th e scope. Manufacturers
establish QC criteria relating
t o per mi ssibl e vo l ta ge
variati ons and t ime durations.
Everyo ne has ex perienced
this in the ex treme form of a
noisy volume co nt rol.

D£SC: Defense Electroni c
Supply Center. The agency
which sets Mil-Specs for all
electronic components , a nd
verifies performance to these
requirements.

Qualified Ports Ust (QPL): A
listing of manufacturers
qualified b y test and
performance verifica t ion to
produce potent iometers listed
in the Mil-Specs. Letter
designators are listed on th e
pot to ind icate th e level of
qua li f ication (number of
successfu l hours of test ing
wit hout failure exceeding
prescribed li mits).

When you obtain a surpl us
pot , you will find it marked
wit h ei t he r th e manu­
factu rer's model number or
the Mil-Spec designat ion. In
some cases both the Mil-Spec
designation and the
m anufacturer ' s model
number may appear on the
pot. In this case, it is obvious
that the manufactu rer uses
the same basic design to fill
both markets, although the
exa ct specs and quality
con trol testing for each group
may be different. It should be
n ot e d tha t Mil - S p ec
req ui rements are minimums
that a pot mus t meet. It is
possible to exceed these
re q u ir em ent s In regular
prod uction.

A man ufacturer introduces

any model potentiometer for
wh ich he fee ls the re is a
market. Ho wever, in th e case
of Mil-Specs, th ere are only
certain model classificat ions.
These relate to physica l size,
type of resis tive element, and
electrical/mechanica l specs.
This permits standa rdization

Table 3. Key to
terminal ty pes.

TV",
J
L
S
P,T,Y
W

x

y

Descript ion
J Hook Solder Lugs
Insu lated St randed Leads
Solder Lugs
Printed Circuit Pins (flat mtg.)
Printed Circuit Pins ledge mtg.)

with screw parallel to pins
Printed Circuit Pins ledge mtg.)

with screw at right angles to pins
Printed Circuit Pins (staggered -

net mtq.}
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Table 4. Key to failure rates (established reliability),

~~~HR-212

% Fai lures per
1000 ho urs lo ad
life test

wi th in t he m il it ar y
elec tronics market.

To be li sted on the QPL
for a given designation, a
manufacturer must produce
pots which will meet all of
the appli cable Mil-Specs, in
test conditions supervised by
DESC. Once li sting on the

E LECTR O NIC

M USIC SYNTH ESIS/A NA LOG PROCESSING

e PL A N S & K ITS . C I RC U IT T H EO R Y
e l N D U ST R I A L R& D TECH NI OU ES

e PAR T S 80 COM PONEN T S

featuring STA T E·OF- TH E·A RT technology, and
pr of essional·lab quality designs at LOW COST
BUI LD : • Ultra wide r a nge u nive 'iBl V.C.O : ,

e VO l181J8 c o n t ro ll ed fi lters & amp li f ier.
WR ITE e Jov.tick c o n tro lled fil t e rs & fade "
NO W . plu. MUCH MUCH M O RE
f o r m o r e info rma t ion , . . send 2 5d or SAS E t o

.; J, C F A P .O . Bo x F . Newto n . N .H .

~ ASSOCIATES 03358
' t h e old...t nam.. in . yn t h... ill foy t h.. ucperim..n t ..r '·

1.0
0 .1
0 .01
0 .001

M
P
R
S

Qualif icat io n Level

..

An FM Model For Every Purpose .. .
Every Purse

•

See!
73 BICENTENNIAL
SUBSCRIPTION AD

p.19

· D- J.H H> ....... _ . ....... •.......__.....,-_...
<@>· OOOO.... lD-Slt Ill'" ...

• er",.. &0..._ ... __. ... - .
u __..._ - •
N EW OPTl Ofol S • • ..
• NICAOp_ p'" 120.a, • •· c........ 129.95
. .......oh<_ou...... -..H. _p_ 112.15 -

","," 0' c." I,,, c~" m i G.
00 - •

YOU ASKED FOR I T.! ECM·5B
FM Modulalion Meter

$ '
, .. '- ". ....,••

O N LY ~ 'O~ < " "'"

- <_ -.. ....... r... 1'32.00 " $0 _ ...
'ndi__ _."lo"'. to• . Cry., ' '"'5 " 13." .
.... 0_ • .--.17.• 0.

FAIR RADIO SALES
10161.IUIIKA ' l ex 110 5 ' liMA, OHIO' 45 102

New ITEMS, , • New BARGAINS!

FREE UPON REQUEST!
If rou haven't received our newtate­

log. write for free cop~ t od a~. Address: Dept. 73

~~C!i- ELECTRONICS. INC.
77 07 RECORDS STREET

INDIANA POLIS. IND IANA 46226

Amateur Net

American Made Quality st tmpon Price

Here's an outstanding value
that delivers 20 Watts of 2 meter

FM power. The unique front
panel mode sw itch enables

predetermined or independent
pai red frequency operat ion. LOCK

mode provides fu ll 12 channel
t ransceive on freq uency pairings

normally used in your area.
UNLOCK mode permits up to

144 possible frequ ency
combinat ions. The receiver gives

0 .4 JJV sensit iv it y and 3 w atts
audio output . All of this

for only

The Incomparable 12 Channel
2 Meter FM Transceiver

..

IfJ.I :'/ : " '~~
I 11 11 ·8 HR-UD HR ZMS

12 Ch,"n,I ·25 W, tt l 12 Chanul.· ID Wi lli 8 Chlnn,1 T"nl~ U t
I M, t" f MI!ln~~".., liD "' IILtM lr , olC' .or 2 "l. l•.! r M i rJ OI l,.H lLJ
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NO MORE TIME OUTS!

$39.95

COMPUTERS. PERIPHERALS--'
AND PARTS NEW AND USED

Typical of u.ed eQuipmenl o n hand at P<.... li me .

Minicomputers with lots of sott­
ware for the pr ice of Micros with ·
out software :
Honeywe ll H-112 with 8k of core
an d TTV In t e r fa ce , Editor ,
Assembler an d other software
5 1750
Honeywell H· 11 2 with 4k. TIV
and H5A In terfaces. software 5975
PDP 8-E with Sk, TIV and H5A
Inte rfaces, regu lar and SPecial soh­
ware $3750
PDP 8-S with 4k and TIV Inter·
face . regular and special software
S90S
ASA 33 Teletypes when available,
from 5500 to 5950

M_la_ pe<;Pte<ah and paotU

IBM Selectric Ter minal, Model
2740-2, unused. for less than rBM
gets for a recondi tioned one.

Kle,nsctvnll' L_ Printer 5375
Ur>,~ 100 "',,,,nf rame "'It> __
OUPPI _ $100
c.d. I", Un_ 100. hom $10 10
S50
OEC Modu..... _ ilK R and W. man a l
15'll.0I1 Ii.,_
$rno ll wIoKtion 0 1 H.....y_II S PAC. a l
S> ...
Telelype H;gh IP'fld pundt and Teletype
med,urn $peed _ ..,,'" re_ $15

each Digi -Data type 1430 Magtape drive
and electrcorcs 5795
DEC type 728 Power Supply 575
w. w ; " <toe" . ea' .log...... ... ' yo ....
"" ,n; - . nd ",,;';;'0 Con" .." .. "",,_•• ro• •
.......11 ~ommi._n_ 1'10 ~h_1I'" ' 0 yov
" n'i l ",, ' d.
~·rit o r t. j . ..~o t6l11 35 8 ·ZIt62
to fin ,j " t w~" t .. c n t l y ",..'IGI>"', o r
t o o ff. ' yo ..., ,"", 0' , ....... 'o' ",/c 0'
,, ' .... ;O''' ..... nl_

A M ·1A RCVR MO D E M

0-3 Minutes in 5 sec. steps.
12-16 Volts DC.
:±3%fr om +10 to +120 Degrees F.

WRITE FOR LITERA TURE
Plus $ 1 .50 p ostage an d h ....d l ing ( N J
residents add sales t",,) .

KRONOTEK DIV. FR"<lIN UNIVERSAL CO RP.

925 CLIfTON AV E., CLIFTON. t-OE W JERSEY 07013 f20l) 778-0003

Range;
Voltage:

Accuracy:

AX· 10 TRAN SM ITTER

fAST SCAN AMATEUR TELEVISION
O[ : : A.D CAST O UA"TY PERF OR MAN C E O S D " D S T ATEIEQUIPMENT
_ .6 ..~ . . Inir~·· : ..~ .. .

many of these pots have had only specia l testi ng or
elec t rical precond it ion in g.

Now that we can ident ify what we have, let's
move on to some simple tests that wi ll let yo u
know if the pot is usable . All o f these can be
per formed with an ohmme ter.

Set the ohmmeter range to coincide with the
T R code of the pot and measure TR by connecting
to the two appropria te pins, as ind icated by the
sche matic. Remember to account fo r the TR
tolerance per our defi ni t ions. If yo u are unable to
get a read ing, switch the meter successively to
d ifferent ranges. No read ing on any range ind ica tes
an open po t, which is useless. If a reading is
ob tained on a different range, the pot may be
misprinted, or there may be an electrical malfunc­
t ion wi thin the unit . We will see how to deter mine
which of these is the case furt her along.

Now switc h one of the ohmmeter probes to the
wiper pin, leaving the other on one TR pin. A
change in resistance as the adjustment screw is
t urned should be noted. If a change does not
occ ur, the wiper is not d riving, and the pot is
usefu l only as a fixed resistor.

It pays to
Advertise in

Continued

NO- Connections to your rig . (CARRIE R
T RIGG ER ED I
NO- Clocks t o walCh .
NO - Switches to th row.
The RT·1 leaves you free to concen trate on
your driving and your OSO. Just p rese t the
time r to a ny time from Q..3 minutes a nd forget
it. Every time you transmi t . your carrie r
tr iggen the unit """ich u rnes u n til the preset
valu e is reached then gi~ an aud ib le lone. If
you r carrie r is d ropped before the end of the
timing inte rval , the tim er resets ins tan lly and is
ready fo r the nex t tra nsmission .

There is ano ther grouping
of Mil-Spec pots known as
the Established Reliability
group. These are upgrades of
the regular DESC models, and
must cont inually pass the
most exacting tests. Table 4
contains an explanat io n of
the failure rates.

All po ts also have an
electr ical schematic printed
or molded on them. This
enables you to mount the pot
correctly and know which
way to turn the adjustment
screw for the desired effect

Were you to obtain the
same pot produced as the
manu facturers' model, it
woul d b e la bel ed as
"3290·1-101," or in the non­
wirewou nd. "3292P- l- l 01 : '
in the case of Bourns. The
model nu mbe rs have been
substituted for the RT/RJ , -1
indicates it is the normal
product ion version of this
model , and P and 101 have
the same meaning as in the
DESC version. Some pots
may also have the resi stance
printed in pl ain language .

Pots are often made with
spec ia l c haracterist ics or
testing for spec ific customers.
In such a case, the -1 wou ld
be c ha n ge d t o an
identi fi cation number un ique
to that customer. Although
you are apt to find such units
on surplus boards, there is no
wa y to inte rpret these
mark ings, and the unit will
ha ve t o be t ested to
determ ine if it is usable in
your part icu lar application.
in most cases, it will be, since

The RT·1 R.F . actua ted t imer puts an end to tim ed out repea ters forever .
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Without c hanging the
ohmmeter connectio ns, turn
the adjustment screw until
the resistance indicated goes
to zero. Now, turn the
adjustme n t sc rew at a
uni form r at e until the
resi stance indicated reaches
the TR value. If the resistance
c ha n ge fr o m ze ro t o
maximum occ urs uniform ly
with revolutions of the
adjustment screw, the unit
has a linear taper and is
fun ctioning prope rly . Watch
for equal resistance changes
per screw revolution , rather
t ha n u n i fo r m m et er
m o vement, sin ce mo st
o h m m ete r sca l es a re
non-linear. Various tape rs can
be determined by plotting
resi stance change vs. screw
revolutions.

If a unit whose measured
T R did not agree with that
printe d on the case were
tested in this manner and
showed a sudden change in
resi stance under thi s test, we
would have a defec t within
the pot which is causi ng a
large resistance change at one
po int along the resistive
element. These pots should
not be used, as changes in TR
wi t h en vironm en tal or
int e r na l t e m p e ra ture
variat ions may occur. Such
failures can occ ur due to
broken subst rates, broken
wires or numerous other
failure modes. Dissection of
t he pot and su bsequent
tracking of the oh mmeter
p ro be along the resistor
wo u ld reveal the defect
location.

Connect the ohmmeter
lead simulta neously to all
t hree terminals and the other
lead to the adj ustment screw.
T h er e s hou ld be no
continuity. Thi s test may be
repeated several times while
you ar e chec king drive.
Indi ca t io n of cont inuity
wou ld mean electrical contact
between wiper and screw,
resulting in an electrica lly
acti ve screw and a potential
for c irc u it d a mage or
elec trical shock.

The ohm meter may or

150°C

150° C

150°C

150° C

150° C

150°C

Max imum amb ient
operat ing t emperature

.., OH, ,
,-, ,., ...
• • e... ' "' ..., • •
• .r..... •e

FREE CA TA LOG

#SP·206 $2.50

Complete kit, all brand new - $20.00

Kit of parts to build CAT d isplay all brand
new parts. Conta ins 9 inch CAT Sylvania
9ST471 6AP39 tube shield, yoke. flyback
transformer, socket, grid cap, 20 KV door
knob capacitor.

P.O. Box 62
E. Lynn, Massachusetts 01904

Ple8$e add shipping cost on above.

TELEPHONE TOUCH PADS
New, by Chromerics, sta ndard telephone fo rmat.
Measure 2% x 3 inches. Great for repeaters, phones,
compute rs, etc. $4 .50 each 6/$25.00

LASER DISCHARGE CAP
Sangamo, new, 40 mfd 3,000 volts, 180 Joules. May
be used for filtering, linears. etc.. by derating to
2,000 volts. Shipp ing wgt. 10 Ibs. Measures 3% x 4%
x 9% inches. $25.00 each 5/$110.00

Unused PC board wit h 2 nixies 8·57505 mounted and pins
terminating on PC board edge. Useful for counters, clocks,
etc. Numerals 1j, inch high, 18Uvolt neon.

COMPUTER TAPE DECK $25.00
Cassette compute r deck, w/2 servo motor drives, heads
(no electronics). Hi speed search, 3x206 bits, less than 1
minute. Records 1,000 characters per second. One
cassette 300,000 characters. An unusual offer. Slight ly
used, OK, with some data.

NIXIE BOARD

$25.00 ea. 5/$110.00

VIDEO CRT KIT

POWER SUPPLY MODULE
New, plug-in modul e. Plugs into AC outlet provides 12
volts AC at % amp by two screw terminal s. Great for
various clocks, chargers. adding machines, etc. New

$2.50 ea. 5/$10.00

Sy mbo l Maximum Resista nce Max imum ambien t
tempera ture charec- temperatu re at rated
ter tstlc (25°C) wattage

Non-w irewound C ±250 ppm 85°C

F ±100 ppm 85°C

H ±SO ppm 85
0

C

J ±10 ppm 85°C

Wirewound C2 ±50 ppm 85°C

D (ER Only) ±50 ppm 85°C

Table 5. Resistance-Temperature Characteristic.
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OMasterCharge

of specs th at the normal user
is never co ncerned with . I' ve
listed o nly t he most common
ones in this article, leav ing it
to the individ ual to acquire
o th er information if th e
situa t ion warrants. Good luck
and happy building using
adjustment potentiometers. -

Style W - Bfac::k .....
· r Pe. blue WOrld.._-

Card No. _

Eltpiration Date _

Signature' _

due to contami nants o n the
pins. These may be cleaned
wit h freon or isopro pyl
alcohol prior to use. Th e flu x
contai ned in th e solder co re
sho uld do the rema inder of
th e clean ing job.

As with all electrical
components, th ere are a lot

-­n.....-... _P'I"...

Style

O w 0 S6 ~ 250

World 0 $10 - 500

O x 0 $15 -1CXXl

Satellite 0 $20 - 2cxx)

o Cash o Check

DOM ESTIC ORDERS ONLY

Add.~; _

ONL Y 56 for 250, 5 10 for 500, 5 15 fo r 1,000, and 520 for 2,000.

---------------------

Citv' Stale Zip _

Awards 10 be listed: -;=== _

Name Calll _

and-save moneq I

OSL Dept. _ 73 MAGAZINE _ Peterborough NH 03458

You KNOW you need QSLs!

GBt SOmB you can ba proud of...

How can 73 make such beautiful cards, p ri nted on the best coat ed
stock, available for about half the regular cost? Our business is 73
Magazine and QSLs just help keep t hings going during slack days of t he
month. We do this at cost just to keep busy - you get the benefit . How
many shacks have your QSL card proudly on d isplay?

The world and satell ite are printed in blue, your name, address and
call are in black. The GSa informat ion is a standa rd form on t he back.

only moderate care need be
exercised in moun t ing to
circui t boards. All pots have
h igh so l d era bi l i ty
r e q uir em e n t s f o r the
terminals, since they are
usually wave soldered to
boa rds. Surplus pots may
show degraded solde rability

may not be able to detect
no ise w it h in th e pot,
d ep end l ng u pon ti m e
d u ra t ion of th e wi per
discontinu ity o r dam ping of
the meter. A short term
d e fl e ction of the meter
to wards infi nity is an
ind icator of no ise. It can
most readily be observed
whi le turning the adjustment
screw slowly. Unless no ise
ex tends over the enti re
resistance, the serviceabili ty
for amateur use is not
seriously affected, since it is
unlikely that the wiper would
have to be posi tioned exac tly
at that point.

W i t h the general
information, d e fin it ions,
tables of charac teristics , and
t e s ts which we ha ve
develo ped, you are set to
identify, test and use surp lus
pots. In home brew work, the
choice of whic h pot to use in
a given app licat ion usually is
controlled by what is on hand
m o r e th an o perati ng
parameters. I would suggest
o nly a few guidelines.

If you are dealing with
frequencies above audio, stay
away fro m wlrewo unds. Th ey
m ake excellent inductors,
wi t h ve ry un pred icta ble
resul ts. Check the power
requiremen ts which will be
n e e d e d a g a i ns t t he
ma nufac tu rers' or DESC
specs, and don't exceed them.
By th e way , th e catalogs of
m a jo r e lec t ro nic supp ly
houses are excel lent sources
to obtain the manu factu rers'
basic specs.

The MOT 01 many pots is
close to t he maximum
tem peratu re tha t internal
compone n ts can s tand
withou t fail ure. Overload ing
the po t w ill r a ise its
temperature, inviti ng failu re.
Choose a pin sty le that will
fit neatly on the circuit or
perf board and provide easy
access for adjustment. If the
pot has to be buried in a
sandwich, use a wire lead
model.

Ad jus t m e n t po te nt io­
meters are rugged devices, so
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$5.95

THE 5.0.1.0. KIT

A ll you need to fu.n ,Sh os a hne COld and ca se. We kn ow wha l

you aee thinking' MA k it tha i inc ludes a ll of the above and is

accurate 10 w lUu n .0 1"Xo IS bound 10 cost at least 55 .95 " You

aee so IOght - Dor!"t le t tne once scare you. It i s pnme Quail ly

and gua.anteed - With specs an d postpaid .

Need to know when ten minute. i . up? The 5 .0 .1 .0 . will t ell

YOu an be w Uh ln ,Ot % every t ime. A mateur radio opera tors

as ked u s to ce-ercc and etectromc 10 minute t imer that wo u ld

be accu rate . SO we pu t our heads together and , by go lly . we

have done ,t Of co urse. II you are not an amateur. you could

use u to lom e hard boiled eggs . ba ths. argumen ts. etc .

3 - Resislors

1 - l. E. D.

2 - Pu sh Button Swi tches
1 _ Speaker

1 - Tllnslo rmer

1 _ P.C . Board

THE KIT INC LUDES:

I - Ten M inu te Timer C h ip
4 _ Rect il i a r$

3 - IN9,4
1 - FIII .r C.p

2 - Disc C.p,

3 - Tlln , i , l o "

S. D. SALES CO.

MIND BENDING

watch this space
next month for

SPECTACULAR

WE don't SELL JUNK!

, ,-, ..'
••

DRIVER
TRANSISTORS
2N3904 . NPN
2N3906 . PNP

Bfo.St

H.P.IS BACKI

FA IRCH ILD LEO READOUTS · 69c
FND_1 0. Common ~thot:le Rlgnt hand
decima l pOint ~5 ,nCh Choll.acrer , P. ime
new ",n,,, Perlacr 10' CIOC _S. 1' &QuenCV
counte'S , etc 69c to Fo. 56

No Re,«:rs Of R.,es/$ ,..,. - You Want
O\HoII 'y" You ,,",ve .t ",. th ' hIS popula. 0 .3"
LEO by Haw la.. PlCk••d F,lS SIIn<lara IC.
Socket ROOhl ....na OP
5062.7140-Common c.thode Sl2!l

6 lor 56 00

FET'S BY TEXAS INSTRUMENTS
#TI S-7S but with an infernal house number . TO-92
plastic case. N Channel, Junction type FET.

SPECIAL 5 FOR $1

2102 1K RAM 's · 8 FOR $12.95
New units by National. We bought a load on a super
deal , hence this fantastic price .

Units tested for SooNS Speed.

FAIRCHILD BIG LED READOUTS
A big .50 inch easy 10 read character , Now available in
either common anode or common cathode . Take your
p ick. Super low cur rent drain , only 5 MA per segment
typical. YOUR
FND 510 Com mon Anode CH OICE
FND 503 Com mon Cathode 52 ea.

DO YOU NEED A LARGE COMMON ANODE
READOUT AT A FANTASTiC PRi CE!

~ S. O. peesents the M AN ·54 by Monsanto · .40
inch character . A ll LEO const ruction - not reo
flective b ar type. tits 14 pin DIP . Brand new
and factory Pll rrte . l ef t D.P.

Sl .Sg ea.6fo r$7.50

LM324 - QUAD 141 OP
AM P _ 99c

NE555 _ Time.s 2/S1.00

l09C H - OP AM PS
5 l o r S1

GE SCR C106B1
4 AM P 2OQPIV . SenSI'
nve Gale 59<:

INTEL 1702A 2K ERASEABLE PROM 'S 56.95
We te ll it l ike it is. We could have said these were
factory new. but here is the straight scoop. We bought
a load 01 new computer gear that contained a quantity
of 1702A 's in sockets. We care fully removed the parts.
ver if ied their qual ity , and are oller ing them on one heck
of a deal. Fir st come, l irst served . Satisfaction
guaranteed ,

SALE ON CUT LEAD SEM ICONDUCTORS
Lead s were cut lor PCB insertion . Still very useable.
IN4148 Diode - 40/$1 2N3904 (House #Transistor) ·
2 I 1

PROFESSIONAL QUALITY STEREO HEADPHONES
Here is the kind of super deal that S. D . is famous for.
Treat your ears to a super sound al a super price . Soft
padded ear cush ions, lightweight , lully adjustable
headband, long coi led cord , wide response. $6 Post
Paid - NEW IN ORIGINAL FACTORY BOXES

ENT KNOBS
Black with brushed aluminum insert . Medium size, very
attracuve style. SPECIAL 5 FOR $1

825129 256 X 4 Bl pola., m uch laster
than M OS deVices SO NS Ttl -state
outpurs TTL compat,b 'e F,eld proqrollm.
able . enu teatures on Chip aco.ess
decot:llng Peetect ro. mlcrOP' og rammmg
app lica tIons 16 pm DIP wnn specs
S2 95 ea

SIGNETICS 1K P-ROM

141C OP AMPS
P"me. tactor y rester olInd ma.ked Fu ll
spec on all pa.ameter~ Not ee-tes tec .
l uothonal only. un. ts olIS SOld tlV others
' .' CH .TO·58Leollt:lMelaI Can 31S1
141CV · 8 Lead M in i D,p 4 ' Sl

O L 747 JUMBO L EO R EA D O UTS
By L I,ron.. 65 ,nCh cl\oll'acter Common
anode Out~torms SLA·3 ~tect 'Of
(j ,an, d"~ "olI l cIOC~~ On'Y 2'0 MA per
seqmeor Specloll i . $2 ~ eoll I NOl CI;ns III

OU AL14 1 \55581
A no the r 5 .0 , - Sp eC IA L" - 2 - ?41V In
o ne M INt DIP Package The se unit s were
bought fro m Xe rox Corporati on on
anomer o f our super buy s. Th e y are
ho use numbered. tl u l lluarollnteed pllme ,
Thev teature No lIenQuency com pensoll'
non rec uuec Shorl cucuu protect ion
Low po wer con su m Phon No tatcn-up.

S.D . SP ECIA L INTRODUCTO RY PRiCE

4/$1.00

W e do not sell Junk M oney b«'
gua.an ree on ever y Item WE PAY
POSTAGE o rce-s under S10 aaa I x
hanahng No C.O 0 reces Res ada 5 '~,..

S. D. SALES CO.
P.O. BOX 2881 0

DALLAS. TEXAS 75228
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Shortwave Listening

199 5

ppd.

• Detailed presentation of "SODS" codes
• Flow Ch,rts • Mappinr
• Floatinl·point Packale
• Basic prolrams: loops, counters, mlSks
• Multiple·precision arithmetic
• Oebuuin( • Orpnizinl Tables
• Editinl!Assemblin( • Matll operations
• lID, Real·Time Programminl
• Maximizing memories. And lots more

•

c>DUPLEXERS<:J

MACHINE
LANGUAGE

PROGRAMMING
FOR THE "SOOS"

AND SIMILAR
MICROCOMPUTERS•READ IT FOR IS DAYSI

MONEY-BACK GUARANTEE

Her,, ' . tne detl iled . basic

CUSTOM E M B R O I D E RE D
PATCHES, no minimum, no shape
o r color limits. Dou blekn it vests.
nylon jackets. custom impri nted
tee-shir ts.

LePhCo 2860H Pinkerton,
Zane svill e, Ohio 43701
(614) 453-6966

GlLnR, 81. 23!, Park Aid,I ,"" D1&51

'0" I l!O. DQ, ,.'" , •• '""" 132.00, ..., """, .... . .
" ' ' ' '''' . .""... " .""" TY. • ... uT " ... ' ''''' ' "''' ' " • •'u'''' ''' •. ""',,, •• ""...".00 01" , .. ..t.. .... ·

Varden Electronics Company
Bo> 7t1. Jnbon . Mich igan I ll201 . IS11) 1I1-221li

1976 W{J('ld Aad oc TV Handbook. $10 95

Barlow Wad'ey & RLDrake Rece,yers

1976 · Cont ,df!n t ,aI· Fre'l""ncy l ,st · $ 5 4 5

•••••••• • • •••••••••••••••• • • ••••••••••••••

111 1 1 • • 1 1 1 11 • •• ••••••• 11 •• 1111111111 •••

•Order today! Read till manual
for 15 days. " not complete ly satisfied,

return it in salable condition, tor fu ll nfunlf.

SCELBI COMPUTER CONSULTING INC.
1322 Rear Boston Post Rd.. Millord. CT 06460

•••••••••••••.............. ..........••... ;

­,,,

"".",toe<l. /loot. ~."~.
all 10 6 ""U", otu, 1601 S $" l S.M.,
Su' It ·l n ~'u ", I 'Ii leAl "t'"I,
80 ,~ 120 H In,ort.d·1 or ~o r ; : O" t.1.

l, " hl>l . " 01< '0,.." or """"llI.d,
Kit 1lO' 1 \4 . 9~ ,n"POO In US~.

'I t !IG<.a' wH" 100 't alU fO " ,, ~ 1 .

'"~ l~ Pl21! S81. ~S co" PPU 1n USA.
To." '.,'do"" . d~ S <01., ,...
0...... ~"·.(L ••" . , C~.,~ o«.ot .d.S. ," ,,._0 __ to"," f oe " ·0......« 0".

-,

nArURING:
• VOltage ralings up to 2O.0Xl VOlts
• Current ral ings up 10 6.0 am ps
• Full y glassivated diooe bu,ldlng blocks by­

GENUAl ElECTRIC
• Wi(}e ...,riety 01 standard assembl ies availabl" ,n cont,gura·

loons seen as half wa.... center-tee. doublers, and bridges
(l & 3 phase)

• Ava lanche types
• Be t'" standa rd power li ne frequency and !ast switching

types
• Capable 01 'ep lac,ng many other manufacture's' Iypes

which are no longer available sucn as silicon ,etro-lits
10' lu be types 866, 872, 8020, etc,

• Custom designs and enginee"ng set\'ices
• Applicable 10 hlghe' .e l,.bi llly applications such as In­

dust,ial control systems, communication equ ,pment. ham
'adio ge<!'. smoke slac k prec ipit.I~, elc ,

500 MHZ SCAlfR MOOUU

Only 1.55 x 1.65 x .4 inches
Fits right into eKisting equipment

High sensitivity : 35 rnv. at 500 MHz
15 mv, at 150 MHz

Input impedance: 50 Ohms
Requ ires 12 to 15 V dc at 100 rnA
max.
TTL compatible output FIN/10
Overload protected
Ps.M ptescaler module wired & tested

S 99.00 plus $.85 shipping
WRITE FOR DATA ON EN TIR E L IN E OF
PRESCALERS
All OI'ders ple.:tU add $.85 (or shipping CaUf.
residents add 6% saleS" tax

I.~yy .e~~I!!!!!U''''''~~
P.O. Bolt 961 , Tempi. City. CA 91780

'OR MORf IN'ORMATION CONTACT:
CONDITIONING SEMICONDUCTOR DEVICES CORP.

POft Ofl'ice lox No. 1 16 Woyne . N. J . 0'4'0
Telephone . 201 ·13S-S4S9

CSde Silicon Rectifier Modules

~)

lI,H •.,.. , ~,O IO Co . Do" t II
10> 26~1 (1 p"o . " 7'l!lt
:. 1'0"0". IltSI 591 ·1910

For an up-to-the minute source
of microcomputer terminology
and definitions send for this

NEVV
MCR OMPUJER
DCTIDNARY
TITLE : Microcomputer

Dictionary & Guide
AUTHOR : Charles J. SippI
This new m icrorompute r d ictionary
fi lls the urgent need for all com­
mun icat ions pe op le . co m pu ter
people, engineers . scienti sts and
indust r ia list s t o become q u ick ly
fami liar w ith the term inology and
nomenclature in a new revolut ion
in co mputer control capabilit ies.

Over 5000 definit ions and ex­
planations of terms and concepts
(approx . 704 pages) re lating to
microprocessors, microcomputers
and nucrocontroners . There are also
sepa rate appendices on: program­
mable calculators; math and sta­
tistics def initions; flowchart svm­
bois and techniques; binary number
systems and switching theory ; sym­
bol c harts and tables ; summaries
of BASIC FO RTRAN a nd APL. In
additio n there is a co mprehensive
electro nics! computer abbreviatio ns
and acronyms section.

Price: $14.95

I
19magaZine I

I IPeterborough N H 03458

I P~u" send me the new MICROCOMP UTER I
I

OICTIONARV under yo u' 15 day no fis k t"81

Ig ua" n le" II payme nt acco mpanies order we
pay ,II sh,pp,ng and handhng charges 1111

I
Custome rs add 'li. sales t ax

IName

I Add re.. IC,ty St ate

I ,,' I
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those
$3.99

fo r coo lin"

for the a bove components. Pe lnt ed .
..IY .ccess to in t erna l components.

$7 .99

Power Supply ClISe
Thi. i. the Cadmium-plated po_r .upply
.nclosure used on the 708. Made of n ... .
cedmium pl.ted for corrosion r.silltance end
m'lIneticellv shi.lded. Supplied with front .nd
rear co v••. All holes drilled to in'1811 the above
L VPS components. Avai labl. with thr_ bridge
rae t lll. n , three pass tr. n s isto rs and lnput/
output Plugs or stripped. WI . w /cov.... 10 Ibs. _
wi t hout co ve rs and rectif ier paru. Wt. 8 lb• .

$8.99

CRT Chauis
Thil il th. basic enclosure for a 12 ' CRT .
Includes front mountinll plate to hold the
CRT (with metal mounting rin;) , plastic
decorative bez.1 thet dips into front pi.,••n d
provi.ion for mounting the vok. {ebovel. Has
plenty of additional space for support etec­
tro n ies and provilion fo r mountin" the LVPS
.nclosure d..cribttd eeev•. Will seve YOU daVI
of sheet met.1 work. Availabl. with or with ·
out bottom mounti nll base end p late . With ,
WI . 15 Ibs. ; without, WI. 10 Ibs,

Muffin Fan
4 " ROTRON m uffin fan
warm t rllnsilton. Wt. 3 lb!;.

•
Cover
Thil II the wrap-around c o ver
has hinged re ar cover plat. for
WI . ' 5 lb s.

Mu·Metal BOl( w / eovet'
This i. a must if VOU p lan to mou nt v our
Po_r supplV xfmr on the seme cheui. as the
CRT. XFM R above fiu; this bo.. perfect ly a nd
will prevent p roblems with ma"netic Int er­
f ....nee between t he CRT .nd XFMR. Wt. 2
Ibs. $2.99

Sanders Keyboard
This II t he San d e rs 720 ASC II
ke yboa rd so muc h in demand e n d
no w IIvailable a t t hil low p r ice
o niv from SUNT RON IX. Th eM
u nits a ra of va rioul confillu ra ·
t lonl ; some have n u m e r ic peds
"parale fr o m t he main keVboard. oth ers he ve the nu m b e.. as part
of the keyboa rd with control f u nc t ionl " a separate Qrouplno. SOrrv
- no c hoice available. A ll units lold ..· is a nd priced for e Qu ick
I.ll ·out. As b efo re , when the.. are liOn., t h .... will not lik.IV be
mor• . . . order urlV to avoid mi..i"", out. Wt. 9 Ibs. $39 .99

Suntronil( Keyboard KBD IV
Thilll a brand newSUNTRONIX
d..illned and manufactured unit
descrlb.d In the I"'t several i_u"
of 73. Th.... units a,. repld lV
becoming the standard k.yboard
fOr O'>IIny of the Mup units btling
off.red bV otherl. Naturelly, th.l r
price inclUdeS their mark up on
the KBO·IV. Save a few doll end Order fr o m tne deSIgner di rect.
Sorry, due to leck of Irrt kltl . r. n o longer e vallable. Feetory
a_mbled units will be senl postpaid for $74 .95. Natu rally . t h.
unconditional 90 day warrenty appli.. e lonll with full documenta·
tion a nd factorv back-up. $ 7 4.99

XFMR IC PS
Completely enclosed with lonll leadl. 11 5 V&C
primary, 12 Vac (lII 3 .0A end 13 5 Vac. 50 mAo
Good for general purpose bench supplV and for
hillh voitalle reQui r ......nts for nixie or pi-discharge
displ.VI. Wt. 3 lb.. $3.99

1 t., ~:

CRT 10' VOT
1 2 ' P31 phosphor• • xtrem.lv sm.1l
'POl ,iz., ,,,pro,, .002 " wh...
p rop.rly focused . R.moyed from
functioning VOT - guar.nt8fil wt .
101bf.. $14.99

Yoke
F o r " bolltl CRT - less t hlln . 1 o hm de
. ..i.tanc., ....TV lo w Induc tll nc. pll r ·
f . e t for h igh deflec tio n rates lind
wr it . IPtled•. Used in mod ....n VOT
10r . t rok.·tVP8 g• • p hic. and II lphlln u .
merle•. Perf. c t for a n y VOT, SST V
o r .imi l• • monitor. Wi t h four lo ng
lead••n d connector•. Wt . 4 lb•.

$12 .99

Heal Sinks
Four of th... _r. used in the def lection
amplifiers. eech sink will handle appro .. .
1 50 watts drilled fo r TO·3 transisror . Wt. 2
lbs. ea. $1 .99

Low Voltage Power XFMR
Provides a ll lo w voltage. n eeded b V the h o m .
b rew VOT or monitor. Dual 11 5 Vec primarv ,
30 Vac, 22 Vee and 12 V&c, all C.T. a nd lOA,
5A a nd 2A OUtpUt c u rre nts re spec t ive lV. Wt. 8
lbs. $8.99.~ .

HVPS XFMR
T hi. is • f1V-beck tvPa tr.nsformer a nd i. used
in the SUNTRON IX HVPS desc ribed .bove.
We ' ll .upplV schematic information for con­
" ructinll vour own HVPS. wr. a tes. $6 .99

High Volt'g11 Powet' Supply NEW!
T hi. 1•• u ni t de'l illned & manufactured by
SUN TRON IX U.inll compon.n t p.ru from the
(S . n d . n ) 708 Oi.p lav. Genet'. t.. 16 kVdc, 950
Vdc & -1 5 0 Vdc for the above CRT. In clu d..
IOCk.t for CRT, connector for input volUII",
high volt.ge leed .nd connector for tha C RT
anode e nd requires no input dri,.. .illnal _ .-If
".rting. Need. + IU1d - 15 Vdc .nd + ~ Vdc.
1ct.1 for the monitor or VOT '1'01.1'" buildi nll.
Thi. i. NOT the Sender. HVPS, but a bnnd
new de'iIIn utilizing component P.ru; from thol
SenoHr. HVPS. we, 6 Ibs. $19.99

HVPS RlICtifi ... A$$y
T h i. li tt le gem w ll118 ke 15 k V ec a nd turn It
trite 15 kvec, filter ed and rea d V fo r t he
C RT. S mell . iz. a nd SO LID STATE. Wt. Yo
lb . $3.99

All portl ore remolled from function/nil equipment. GU<Jronleed
f"l1lctlotl4 /. If YOU ore buildirtll Q CRT m o n ito r for ony purpo,,, the...
port. a~ Id eo /. Pltnue Includ.. '2.00 to cowr Iwndlill6 gnd Jrwurunno
o n 1111 o rd er •. Minimum order 1S.00. NO COD. s..nd chOleR or
money order ,,1... e#tllt'Ulted .hlppmll. E lueu willlH> re(undl'd.

.......
F lu . bo.... C R T (wi t h l,ads) wt. Ii. lb. $.99

Filt... c.ps
Two v.h.... - 36.000 " 30 Vdc.nd 47,000 .
25 Vdc. Should use tWO of ea<:h for. + .nd • 15
Vdc: .nd + 5 Vdc: SUClplv. Wt. 2 Ibs . ... $1 .99 N .

,.,.,
master cnarge

... ... ..._ <~o

•

All prices are subject to ch<Jnlte without notice. A<>a;lability on $Om...
item, ;, limited. All item, are ,ubject to prior ",le. No backordlrs ­
If we ',... ou t of slock for any N'O'On your money will be Inslantly
refund"d. Master Charlt.. and HankAmer;card accep ted. A ll prices
are 1o'.O .B . Lawre nee , Manochu,etf' (you p a y , h ipp;nll}. SASE for
info.

360 Merrimack St., Lawrance, Ma... 01843
Factory Telephone 617·688..Q751

tDIlJPfl JJYo

Tr.n.mors
LV P S pess tren. isto r . J2267 & MJ2255; .ac h 1I00d for 15 0 wen• •
4 0 vcee. Deflection OUtput tr.n.istors 2N53 0 1 & 2N4398 al.o 1 5 0
wall unlu. $1 .99 ....
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COL LINS R-388/URR RECEIVER, military ve rsion of the
51J-3, tunes 500 kHz to 30.5 MHz, 19" rack mount, 11 5
V160 Hz $345.00

COLLI NS R-388A/URR RECEIVER, mil itary ve rsion of
the 51J-4, has switch for mechanical fi lters, tunes 500 kHz
to 30.5 MHz. 19" rack mount 11 5 V160 Hz 475.00

COLLINS R-389/ URR VLF RECE IVER. t unes 15 k Hz to
1500 kHz, digital readout, 11 5 V160 Hz 550.00

R-390/URR RECEIVER. tunes 500 kH z t hru 30.5 MHz
digital tuning, dual rf, audio filters, 11 5 V/60 Hz. 19" rack
mount 450. 00

R·390A/URR RECE IVER, tunes 500 kHz thru 30.5 MHz,
mechanical filters. 11 5 V160 Hz 19" rack mount . . 650.00

HAMMA RLUND SP-600JX , tunes 540 kHz to 54 MHz in 6
bands, 11 5 V /60 Hz. 19" rack mount 375.00

URR·13 RECE IVER , tunable UHF 225-400 MHz. used to
monitor military and satellite frequencies. 11 5 V160
Hz 145.00

R-l09/GRC RECEIVER. 27 to 38.9 MHz FM 28 V,
tunable 24.50

BC·348 RECEIVER, tunes 200-500 k Hz and 1.5 to 18
MHz, 28 V, easily converts to 115 V/60 Hz by building a
power supply 65.00

BENDIX MN-26C RADIO COMPASS RECEIV ER, 28 V,
150 thru 1500 kHz ' . . 18.50

ARN-14 OMNI RECEIV ER, 108.1 to 135.9 MHz, synthe-
sized. complete with mount and control head 39.50

BC·733 RECEIVER. 108-110 MHz crystal controlled air-
craft receiver, 28 V 7.50

ARN-5 GLiDEPATH A IRCRAFT RECEIV ER, 332-335
MHz, 28 Vdc, crystal controlled 9.50

R-19/TRG- l FM RECEIV ER. 70·100 MHz 11 5 V/60
Hz 19.50

COMMUN ICATIONS ELECTRON ICS CO. TYPE 901-1
RECEIVER , tunable 30·60 MHz and 60·300 MHz in two
bands, AM/FM/DN 300 kHz and 20 kHz bandwidth, S
meter, 19" rack mount .. . .. .. . • . . ... . .... ... 225.00

PRC-6 A RMY HAND lE TA LKI E, 47 to 56 MHz complete
wi th antenna, less battery 28.50

RT·294/ARC·44 MILITARY FM A IRCRAFT TRANS­
CEIVER 24.0 thru 51.9 MHz, 280 channels, synthesized, 8
Watts output take 28 Vdc with control head 45.00

SG·3/U FM SIGNAL GENERATOR by Measurements
Corp., covers 50 MHz thru 400 MHz in 3 bands, 01 to
100 ,000 MN calibrated output fully metered, a late
military type generator for FM alignment in the amateur,
marine and commercia l f ield, 115 V160 Hz 375.00

MODEL VOX·2, Technical Material Corp., variable f re­
quency oscillator, tunable 2 thru 64 MHz, oven controlled,
115 V/60 Hz 85.00

FREQUENCY COUNTER FR114/U, 20 Hz - 1 MHz 6
digit Nixie readout, ideal for low frequency or audio work,
a scaler could be designed to operate in higher ranges to
cover amateur or commercia l f requencies - a beautiful
counter, gov t . cost $3,800.00 85.00
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EL ECTRO MODEL NF FI LTERED DC BENCH POWER
SUPPLY, metered 0-50 Vdc and 0-25 amps de, variable pot .
Size 9%H x 14W x 14L, ideal power supply t o run 12 or 28
Volt equipment, fil tered for transistor work 95.00

BAL LANT INE 300 AC VTVM, 10 Hz to 150 k Hz range, 1
mV to 100 V in 5 ranges, logarithmic sca le 1-1 0 dB,
accuracy 2% 32.50

SG-34/GPM- 15 LORAN TEST SET, use to calibrate and
test all Loran alc rece ive rs 11 5 V160 Hz 125.00

OSCILLOSCOPE PLUG-INS, T EK Type H, K. Lavoie
LA545/ -54D, Hickok 1824, 1825, 1832 45.00

A N /PRM-l RADI O INTERFERENCE AND F IELD
INTENSITY METER , range 150 kHz - 25 MHz, sensitivity
1 mV . ............ ...... ... • ... .......... 185.00

PRM-l0 GRID-DIP OSCIL LATO R, 2 MHz t hru 400 MHz,
perfect for antenna work 65.00

TS- 175/U FREQUENCY METER, 85 kH z to 1000 MHz
high frequency version of the BC·221 with original cal ibra-
tion book 75.00

HP-400 D VTVM, a popular lab in strument, ac 1 mV t o 300
V, 10 Hz to 4 MHz .. . . . . . . . . . . . . . • . . . . . . . . . . 69.50

BOONTON 260A Q METER, 50 kH z t o 50 MHz .. 225.00

NEW LONDON 257A FM MODULATI ON DEV IATION
METER, 20 MHz thru 1000 MHz . ....... •. .... 145.00

B & K MODEL 1075 TELEVISION ANALYST, a f lying
spot scanner, ideal for slow scan 135.00

TEKTRONI X 525 TELE VI SION WAVE FORM MONITOR
OSCI LLOSCOPE. Used to monitor video wave forms165.00

BIRD IM·89/UR SWR INDI CATOR, 200-400 MHz, 0-50
Watts 1 to 6 swr UHF version of the model 43 . . ... 65.00

FR-4/U FREQUENCY METER, re placed by Mi litary
BC-221, range 100 kHz thru 20 MHz, has buil t-in scope and
audio oscillator heterodyne unit that generates 100 mV
output at 50 Ohms .001 accuracy, with ca libration
book 65.00

TS-230E RAD AR TEST SET, measures power and f re­
quency range 8500-9700 MHz . . . . .. .. • •........ 39.50

TS-505/U VTV M, 0-250 Vac, 0-1 00 Vdc, 0-100 M resis­
tance, ac frequency response 30 Hz to 500 MHz, high input
impedance, portable ruggedized construction, complete
wi t h probe . . ........ . . .. . . . . •..... . ...... . . 45.00

HP-1 85B OSCILLOSCOPE wi th 187B dual t race amplifier,
dc to 1000 MHz 10 mV - 200 mV/cm, t imebase 10
NSEL- l 0 PSEC +X2, X5, Xl0, X20, X 50, X l 00 magnifier,
sweep rate 40 PSEC 350.00

HP-410B VTVM, ac 0-300 V, dc 0·1000 V Ohms 0.2 to 500
mil liohm, f req 20 Hz to 700 MHz 85.00

TEKTRON IX 181 TI ME MARK GENERATOR 95.00

HP-614A SIGNA L GENERATOR, 900-2100 MHz, metered
modulation and ca librated output 195.00

MEASUREMENTS 82 SIGNA L GENERATO R, freq. range
20 Hz to 200 kHz in 4 ranges and 80 kHz to 50 MHz in 7
ranges, output 0 to 50 Volts mod 0-50%, ideal for V LF/HF
work 225.00

SG-l03/URM-25F SIGNAL GENERATO R, 10 kHz thru 50
MHz in 8 bands, calibrated out put, crystal ca librator,
modulat ion 400 , 1000 Hz 0·80% 275.00



LAMP KIN PPM CRYSTA L CA LIBRATOR, goes with
Lampk in 105B 45.00

TS-730/U RM SUMMATION BRI DGE AND POWER
METE R, range 20 MHz to 10,000 MHz with bolometer
mounts, 5 mW to 5 Watts 29.50

BOONTO N 190A Q METER, rf range 20 to 260
MHz 19 5.00

TS-148/UPM-33 SPECTR UM ANA LYZ ER, range 8470 to
9630 MH z, sweep 10-30 Hz 49.50

TS-510A military vers ion o f HP608D, range 10 MHz to 420
MHz in 5 bands, ca li brated out put, crystal ca librator,
modul ation 400 and 1000 Hz 4 75.00

HP-202A LOW FREQUENCY FUNCTI ON GENE RATOR,
range 0.008 to 1,200 Hz in 5 decade ran ges 95.00

TS-497/URR S IG NAL GENERATOR, 6 ranges 2 to 400
MH z, miltarv version of the measurements model 80, 0.1 to
100,000 mV _ 225.00

SG-299D/U SQUARE WAVE GEN ERATOR, a wide range
1 Hz to 1 MHz continuous coverage, use with any
oscilloscope to determine frequency response and phase
shift characteristics of video and aud io ampl if iers, mili tary
versio n of th e HP211 A 45.00

M E-71 /F CC AUDI O GENE RATO R, a test instrument
wh ich generates sine wave signa ls over a freq uency range of
50 CPS to 500 kHz used for service or development wo rk
such as signa l tracing, waveform ana lysis, di st ort ion
measurement and acoust ical test in audio, superson ic or low
VLF ranges 60.00

HP-21 8 DI GITAL DELAY GEN ERATOR with 2198 dual
pulse uni t , has va r ia ble gate generator fo r work with d igita l
computers and cou nters, a ti me interval generator for
calibrating time bases, de lay lines and precisi on sweep
delays 175.00

HP-330 B DISTORT ION ANA LYZ ER, 20 Hz - 20 kHz,
built-in VTV M with full scale sensitivit ies of .03 - 300
Volts in grange s, 10 Hz·lOO Hz VTVM response, d istorti on
levels of as low as .1% can be measured with accuracy of
3% 125.00

HP-540A TRANSFER OSCILLAT OR , 10 MHz to 12 .4
GHz rang e of t reo . measurement , use with any frequency
counter cove ring 100-200 MHz 95.00

HP-561 B DIG ITAL RECO RDE R, has a printing speed of
five, 11 dig it lines per second, uses sta ndard roll pape r and
standard typewriter r ibbon 125.00

RA-84 AC POW ER SUPPLY for a C-779, 8 C-794, BC-
1004 , . ... . . .. .. . • . ... . . .. . 21.5U

HP-525A plug-i n 10-100 MHz fo r 524, FR-38, nor theastern
frequ ency counters 65.00

WAYNE KERR MODEL B-221 R.C.L. BRIDGE, .1%
accuracy, a fine lab instrument 125.00

HP-650 OSC ILLATOR, 10 Hz t o 10 MH z, output 15 mV
or 3 V into 600 Ohms 65.00

OS-8/U OSCILLSCOPE, porta ble in carrying case 3 RPI
t ube, gene ral purpose dc-2 MHz 65.00

AN/UPA-39 CODER-DECODER, used wit h UPM-6 for
aircraft t ransponder testi ng 45.00

CART ER ROTARY CO NV ERT ER, 28 Vdc-1 6 Amp input
with 115 V160 Hz output at 2.3 Amp s, portable hand
carry, ideal for campers, field trips, boats, emergency ac
power , aircraft, forklifts - has many uses 18.50

JENNINGS UCS 10-300 MMFD VACUUM VARIABLE
CAPACITOR, 7.5 kV with gear drive train and mounting
bracket, popular for linear building .. . " ., _" . . .. 29.50

FLUKE 825AR dc differential voltmeter, 0-500 V, null
ranges 10,1, .1 ,.01..001 V, accuracy .02% 85.00

BC·709C INTERPHONE AMPLI FIER uses standard flash ­
light batteri es fo r t wo commu nicat ion, ideal for car to
t railer, plane, boat or camper 4.50

TE LETYPEW RITER TEST SET TS-2/TG, a d isto rt io n test
set, t ransmits four test signa ls R, Y, space o r standard test
message, a needed item for all RTTYoperat io ns . ... 24 .50

MITE TGC·14 KSR TELETYPEWRITER SET, 60n5!100
wpm in portab le carryi ng case 115 V160 Hz 350.00

PP-l075/ G POWER SUPPLY. 115 V /60 Hz 28.50

GENERA L ELECTRIC MODEL 4TE26AIB SO LI D STATE
TV CAM ERA, wit h 75mm lens, perfect for slow
scan 165.00

MOTOROLA BASE CONSOLETT E UHF TRANSCEIVER,
117 V /60 Hz, Mode l L-44 BBB-300A, type CC1004 on
443.8/448.8 185.00

CV- 89/URA- 8 RTTY AUDIO TYPE CONVERTER, a
po pu lar unit wit h built- in scope, wo rks with any tele-
tvpewnte r 125.00

RT·1 74/PRC·8 BACK PACK TUNABLE FM TRANS.
CEIVER, 20 MH z thru 28 MH z, 1 Watt ou tput wit h battery
case, micropho ne, less battery, ta kes 1.5 V, 67-1/2, 135
Vdc 24.50

EIM AC SK-510 TUBE SOCKET- 3-10002 , 4-10ooA 12.00

EIMAC SK-4 10 TUBE SOCKET for 3-4002, 3-5002 12.00

EIMAC SK·400 TUBE SOCK ET fo r 4-400A 9.00

EI MAC HR·6 HEAT DI SSIPATING PLATE CAP 4·65A,
4-1 25A, 4-400A, etc 2.40

EIMAC HR-8 HEAT DI SSIPATING PLATE CAP 3-1000Z,
4·1000A 3.00

ALL EQUIPMENT EXCELLENT CONDITION, FOB OTTO, NC. SA TlSFA CTION GUARANTEED
OR MONE Y REFUNDED. IMMEDIATE SHIPMENT. WRITE OR PHONE:

BI LL SLEP 1704j 524·75 19.

S1ep
E1ectro:n.ics

-------00. P.O. BOX 100, HWY. 441, DEPT. 73, crrn, NORTH CAROLINA 2B763-
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o PSI-11 Ballery Patk (with
charger)@$109.95$: _

o ARX-2 2·M Base Antenna
@ $29.95 $ _

o Lambda j4 2-M Trunk Anlenna
@ $29.95 $ _

o TE·I Tone Encoder Pad
@ $59.95 $, _

o TE-II Tone Entoder Pad
@$49.95$' _

o PSI·9 Port. Power Package
(less batter ies) @$29.95$' _

o PS-1 AC Power Supply
@ $69.95$,0:- _

and the following slandard crystals
@ $4.50 each: ._ _$, _

Non-standard crystals
@ $6.50 each: _.._ $i~ _

2-111II, r FM. 6­
CI\aIIntl. 3.5 Wi tts

OGIX.IT

6-meler FM. 100
d'lannels 35wans
WI $309.95
(Incl. 52 50?!; MHz)

Oper•• AutD Palf;h

Same U GTJ(·l , PIUS.2999&
FU loly Instill ed
Tone teeeeer

o GIX·I

For factory crystal installation add $8.50
per transcei ver ,

Sub-Tota l: $i~ _

I (~~ TOTAL: $;~",===="'=;;
. dellvery.) (minimum order $12.lIOJ

IN residents add 4' sales lax: I
CA res idents add 6% sates tax : S _
Ail orders sh ipped post·paid
withi n contif7en tal U.S.

I 2·meler FM, 10
d'lame+s. 30 wailS

I wal $291.95I (illd. 146!J.C MHz)

IOSTX-600

,..------------ ....

1OGIX.200.T I
I 2.meler f M. 100 I
1 c~anntls. 30 watts I

(Inc!. 14694 MHz)

10 I
I GIX·200 I
I

2·meler f M. 100 I
chaMels, 30 walts
WII $299.95 .1 1

I llnel, 146 94 MH~)

10 I
I GIX-l00 ~ . "..... 1

l Y. -meler f M. _ ' .J ,.. I1100 ehannels.

I ~.~.. 81999 5 I
(Illd. 2235 MHz) I

:0 GTX·1IJ.S I
1

2-meter FM, I
10 d'lannel$.

1 10 w ns I
10STX-2 I

- -. I

.1899 & l
I
1
I
I
I
I
1
I
I
1
I
I
I
I

" 4 DI '"

~

GTX-1T
with Bullt·ln

Tone Encoder

GTX-l
2 Meter 6 channel

Hand·Held
(wi thout encoder)

$2499 5

I
I
II PHONE I

I NAME AMATEUR CAll I
I ADDRESS _ CITY STATE & ZIP I

Payment by:
I 0 certi fied CheckJ Money Order 0 Personal Check 0 C.O.D. Include 20% Down I
I Note: Orders accompanied by personal cheeks will reQuire about two weeks to process. I

o 20% Down Payment Enclosed. Charge Balance To: I
I 0 BankAmericard # Expires 1
I 0 Master Charge # Expi res Interbank # 7

•L -------CLIP OUT ANOORD ER NOW _

Accessories Available:

• Nicad Battery Pack

• Charger for GTX-1 battery pack

• Leather car rying case

• TE 111Tone Encoder for auto
patch

CHECK THESE FEATURES:

• All Metal Case
• American Made
• Accepts standard plug-in

crystafs

• Features 10.7 MHz crystal
filter

• Trimmer caps on TX and RX
crystals

• 3.5 walts output
• Battery holder accepts AA

regular, alkaline or nlcad cells

• Mini Handheld measures
8" high x 2.625" wide
x 1.281 " deep

• Rubber ducky antenna,
Wrist safety-carrying-strap
included

• 6 Channels
• Factory-direct to You

Tile
New _

u,tlel in '16/
GTX-1or
GTX-1T

HAND-HELD
2-Meter FM
Transceiver

General Aviation Electro nics, Inc.,
4141 Kingman Drive.
Indianapolis. Indiana 46226
Ar.. 317·546·1111



You are invited t o attend t he first annual WORL D ALTAIR
COMPUTER CONVENTION . This exciting event wil l be held
a t t he new MITS factory on Saturday and Sunday , Mar ch
27-28 , in Albuquerque , New Mexico .

*Altair i s a r egis t ered t r ademark of HITS, Inc.

"C reanve Elect ronics"

Attendence t o t he
convention will be

free (not count i ng
travel and hotel costs)

and MITS will pr ovi de
door pr i zes and at least

one free l uncheon .

Thanks from

Cal l or wri te f or hotel and
convention reser vat ions . Or

for more information :

WACC/ MI TS
2450 Alamo SE

Albuquerque , NM 87106
phone 505-265-77553 or 262 - 1951

With t he he lp of the thousands of Altai r
Users and friends of Altair , i t i s hoped

t hat this convent ion will be one of t he mos t
e xci t i ng computer events in the industry .

Hobby cl ubs and individual Altair owners have be en
asked to bring t heir Altairs t o Albuquerque t o
set up demonstr at ions . Thousands of dollars
worth of Alt air e~ment wil l be awarde d
t o t he users with the most innovat i ve
demonstrations .

Seminars wil l be conducted by MITS
engineers , HITS software writers ,
and by some of the leading f igures
i n t he home computer field .

Dear Friends,

Since t he new HITS f actory i s
located close t o t he Albuquerque
Airport , i t will be very
convenient for out -of-town
guests to attend the
convention . The ent i re
Albuquerque Airport
Marina Hotel has been
r eserved for this
occas ion . This
hotel i s across
the street from
t he t erminal
bui lding and
just a short
wal k away
from MITS.



HAVE I GOT A
NUMBER FOR YOU!

toll free

800-325-3636
call

HAM RADIO CENTER
ST. LOUIS

FOR NEW AND USED
AMATEUR RADIO EQUIPMENT

We Trade on New or Used
Charge it on Master-Charge or BankAmericard

HK-l
THE HAM-KEY
Now 4 Models

MODEL HK·1 $29.95 DELIVERED
" DUAL LEV ER SOUEEZE PADD LE
'FO R US E WITH AL L EL ECTRON IC

KEYER S
" HEAVY BASE WI TH NON-SLIP RUBBER

FEET
' PADDLES REVERSIBLE FOR WIDE OR

CLOSE FI NGE R SPACING

HK-4

HK-2

HK-3

MODEL HK·2 $19.95 DELIVERED
"SAME AS HK· l . BUT LESS BASE FOR
THOSE WHO WISH TO INCORPORATE IN
TH EIR OWN KEVER

MODEL HK·3 $16.95 DELIVERED
' OE LUXE STRAIGHT KEY
' VEl VET SMOOTH ACTION
" HEAVY BASE WITH NON·SLlP RUBBER

FEET
"NO NEED TO ATTACH TO DESK

126

MODEL HK-4 $44.95 DELIVERED
'COMBINATION DUAL LEVER PADD LE
AND STRAIGHT KEY ON SAME BASE

'STRAIGHT KEY MAY BE USED CONVEN·
T IONAl LY OR AS A Sl.'V ITCH TO
TRIGGER A MEMORY

.ALL KEYSARE COMPLETELY ADJUSTABLE

.ALL PLASTIC PARTS HI -IMPACT STYRENE

.ALL HAVE COLOR COOED BINDING POSTS

HAM RADIO CENTER INC.
8342 Olive Bl.
P.O. Box 28271

St. louis, MO 63132



P ARRl L KIT #••
OI S C C A PA CITO RS

200 for
$1.98

M d .om d , R.d
, '"'' tu••
c ••. N•• 2 020 10 0 itt . ood.

B ARRIEL lilT t l
OJ U BM INIAT U II l
IF TA AH SJ'OAMIER S

10 0 '11,
60 for $1.98 ~ooo.
An""",, , '." ud•• 4OOO'''j
CO< , . o" n o• . who ,,"ow•.
",om '"n,,"o, '''''. m•••
"'~·, u,." , N •. ~' >2

P ARR IEL lilTU'ffI
M I:T AL CA H
TRAN 51 ST OIIS

100 for
$1.98 u.,.......

I.dod .. TO_,. N _' , TO .
", "c .. • •" ol1 . d 'S ,om.
..... , u'm.. . . d ."
C• •. No. 2 .0>

B AR RIEL lilT u.~
T U BIE &OC II I T5- - • '.

100 for .
$1.98 . ;

G~".. "'" 'u,," oook.".
. "" in d . m. '" B..tol.
..... b ' " • ·• . 0 ' • . 7. " .
" _ou,", !>'pe'.

C No.21,2 ' O O ~ ~<><>d.

s t ock from t h e " ba r rel". Remember
t h e "good o le d a y s" ? The y ' re back
again. The Sa me way merc:handisers
throughout the Un ited S tates buy
from various fact or ies . •. thei r over­
runs in ba rrels. P oly P Olk h a s d o ne
t he same. The refore yo u a re gett ing
t he same t ype o f mated.. l as the
RE.TESTERS DO!

L"ot. ...d.
I'p 10 " ,000 vo lt ••• mil••
.po",...,.L ,• • d • .
c••. No. 28""

B A RR IE L lilT H
YOL UMIE CO NT RO L
BONANZA I~

40 for ,*~~.
$1.98 . b ~'II, .oOO

S I••• du.',. ""'" u,
•• ' ''''''. b'8 on.. -
.m.ll on... e • •. H• • 202,

P ARRIEL lilT U '
MO SFIET T RAN S ISTOR S

d:)
60 for $1.98

All • L....... N ·" 0"',
'nd,... 1:1'" "'~';"""'00 ' Ca<,202. U... ot.d.

BA RR IE L lilT n.
HI GH Y O LT AG IE
RIECT IJ' IIE RS

60 for
$1.98

BA R RIE L AIT : . 2
TRAN SISTOR S
WITN A HOLI IN IT

50 for $1.98
c• •. N. , 28. 0 V o' ....d .
c•• ', ••m. '.« 0" bu, ~.•""u." ......1. 0' .. ~.".
." "ltb m,". ' 01. ,. m'd.
dl •. P SP' S ..d N PS'S ,

."ork." .~d o. m., ' . d 'I• .
'h . • " ''''. No. 202.

OA RlllEL lilT #3 1
MIETALLIC ..wrra..
R IE SI S T OIIS -.....-

100 for $1.98

B A RR IE L IUT n.
P RIEC IS IO N lllE51 5 TOIIS

1 0 0'11, .<><>d

200 for .-.IIY
$1.98.........--

100 for $1.98

For the first time anywhere, Poly Pak
merchandisers introduce a new way
in buy ing the eeonom lcal wa y. Raw

BARRE L IU T • •~ -:'''R RI I. lilT n
".000 " RECT IFI E RS seas. TRIACS .

QUAORA(: S

B AR RIEL " 'T : 1 3
RIE S ISTO R N IET W ORK S

40for~
~"~.:!~~".

B, C,,,n,",, GI.... ,. ,, _
'U" d ' p P'"'' c ••. H... 2027

T h. ..... <h. '.mou . m,m.
o>;<I.'u,. ,,,,,"... "' tl..
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<l• •,. » , ,a. 100. '00 , .. .. " ,,,.. , R. w looto.,
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100 for ~
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F.." o " d L.,,'b",o, " "" .
" .u<';o. ..t." P""" ,
m.,"d ".Ly Lo," l ..d .
C... " 0 . 25.. 100'11, k<>OO.

100 ' S OF BARRELS PURCHASED!
BUY 'EM FROM THE "BARREL" AND

BA RRIE L lilT # U
pO W IER TA B
TRAN SISTO RS

40 for
$1.98 :0

J>SJ> , .1.."0 1 0 ,." ",..,
A..o".d 'N numb .
C.. . No. ..2 . Un d.

BA RR IE L lilT U'
OI PP IEO M YLAR S

60 for fm
$1 .98 'FY

F,••" ..."'''0.. m."•..hio, r'~ '.h. Im• • 'o. ,.«.,.
.,. domp,"~ '. m '" " ....l .
c••. No. ~~• • 100 itt . 000,

pA RRIEL lilT H I
POW~R TA B
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40 for
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NP~ , ol.",c T0220 " • • .
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B ARRIEL lilT UI PA RRI L li l T U'
CI: RA M IC C A PAC ITORS VI T AMIN Q CA P S
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$1.98~ $1.98 10010 . 000.

so , "01, dn " . b'rr'" ~,.", 1>'.. 0' olt· ,~",,~,
con'",n dooboo... bu ' 'ao' , ,,... cap•. • 010. " onb Uw" " "mp.d , b,. Co",,, · Bu' ,h . " o L. bm.I" ..1.
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... M .... It'. "" • • d .. lb.
" «0". ". " 000' . ' 0"
' .,•. U. ' ....d . Cot, 2.U

'olY 'ak'i
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S N uoo O IP IC' S

75 for $1.98
" " , ..I '<an ,)/". ~·" h ,.
.,n d ip•. may ' "dud• ••to • •
,..'".... ft ,p ftop . , 00••' .
.... Who ""0" " GI'ARAS_
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c••.N..2... Uo' ....d.

B ARRIEL IIIT :l O
1I0MS·R~GIST~RS

50for ~
$1.98 ,

U.......d
2H ,~ . 0 p'n . ,,1<...
m.. . .. , ....m.1 to~

o. mbo", ". No .

BAIIRI:L IUT U"l'
LIN lE AR a 7.00 OIPS

U......d ~
100 for
$1.98.11., ••••nd u.m.,"d. , ••

" •••1 .um..... 0 ' ..w ,......., .,.,..k. N•. '03'
BARRIEL lilT : 2a
PLASTI C ITRAH SISTOR S

100 for
$1.98 "'nl ..tod .

T,p. TO." ,70." ,. •lJm""'..,'",.,, ,....... .1
2~ : ". c... No. 2U.

THE BIGG EST INFLAnON·FIGHTING V ALVE EVER !
TEST 'EM YOURSELF 'N SAVE l

1---------[""'" kit caH ie . mo ney back lIu...ant.....
DA RRE L IIIT ; 2 B ARRE L KIT # 2 ____
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WASHINGTON OC
MAR 24

1976 ARR L Technical Symposium
on Mo bile Communications will be
held on the evening of Wednesda y,
March 24. 1976 at t he Statler Hilto n
Hote l, Wash ington. DC. Areas of
interest are: HFN HF/UHF mobile
communica tions, repeater technology
and operations, signaling and cont rol
tochniques, special mobile commum·
cations IAMSAT, ATV, RTTY, etc.I:
espocially subjects of interest to bolh
amateur and commercial mobile rad io
users. Summaries are due by February
1, 1976. Manuscripts, photo of author
and biographical sketch of amateurl
electronic background due by March
" 19 76 . Write: Paul Rinaldo K4YKB,
1524 Springwale Aile. , McLean VA
22 101 or call 17031 35&8918 e'IIerl­

ings_

TOWSON MO
APR '

The Greater Baltimore Hemboree
will be held April 4 . 1976 at 8 ,m Bl

the Calvert Hall College, Goucher
Blvd. and laSalle RDM:!, Towson MO
21204. lOne mile south of exit 28,
Beltway-Interstate 6951. Food service,
prilel, co ntests and e giant flea
market. 250 tables inside !JYm,
Registration $2. Over 1000 anended
last year. Information: ContKt
Brother Gerald Malwed at school
address or call 301-825-4266.

VERO 8EACH FL
MAR ro2l

The Bi·Centennial Treasure COilSl
Hamfest will be held al the Vero
Beach Community Center Saturday
and Sunday, March 20 and 21, 1976.
Sponsored by Vero Be.eh Amaleur
Rad io Club, Inc., and St. Lucie
Repeater Associalion, P.O. Box 3008,
Vero Beach FL 32960.

EAST RUT HERFORD NJ
MARlO

The Knight Raiders VHF Club 's
auction and flea market will be held
on Saturday, March 20th, al St.
Joseph's Church of East Rutt-ford,
Hobo4<en Street, East Rutherford,
New Jersev. Free admis:sion, free
park ing, refreshments ",eil/lble.
Ta lk-in on 146.52 and 146,94. Doors
open at 11 am. Flea market tables: $5
for full table, S3 for a half teere.
Reserve your tables in advance by
writ ing to The Knight Raiders VHF
Club, Inc., K20EL, P.O. Box 1054,
Passaic, New Jersey 07055.

t ronie Swapfest, P.O. Box 111,
College Park , Mary land 20740.

TOLEOO OH
MAR 13

The 21st Annual Ham Auct ion.
America's Large'St . $alurday, March
13, 19 76, al Lucas County Recreation
Center , To ledo , Ohio. Auction, flea
market, commercial displays, prilel,
XYL luncheon ($2.75 by 3/1061.
8:00 am to 5 :00 pm. $1.50 advance
lSASEl, $2.00 after March 1st .
Talk-in 146.52. Toledo Mobile Rad io
Associat ion, Box 273. To ledo, Ohio
43696 .

ROCK FALL S IL
MAR 7

The Sleriing Rock F.ns Amateur
Radio SoeifJty Hamfest will be held
March 7, 1976 et Sterling H,gh School
Field House lbiwer and bener IOQ­
tion), 1608 . 4th Awenue, Sterling IL
61081. Tickets $1.50 adYaflCf/ ­
$2.00 Bl door , For info _ite - Don
VanSanl WA9P8S, 1104 . 5th
Aonnoe, Rock Fells IL 61071 . Ta lk·in
94 simplex.

BERRIEN SPRINGS MI
MAR 13

The Bjcssomtend Amateur Radio
Association's 10th annual hamfest will
be held Saturday, March 13th, at the
Berrien Coumy Youlh Fa irgrou nds.
Berrien Springs. Adwance registration
$1 .50; $2 at the gale. For info, write:
BARA, PO Box 345, St. Joseph,
Michigan 49085.

BELTSVILLE MO
MAR 14

The annual Maryland FM Assoc ia­
tion's Electronic Swapfest will be held
on March 14, 1976 from 0830 to
1S30 hours at High Point High
Scbocl, 3600 Powder Mill Rood,
Beltsville, Maryland. Donat ions are
$2.00 pl!l" pl!l"SOO, and tables will be
lWailablfJ for $3.00 per table. For
adIIance l ickets and/or reserved tab le
SJMd appropriate remittance to DII/id
McO"ory WA3TKWIKQI2199, P.O.
Box Ill , Collegr Park , Maryland
20740. Please mike cheeks payable to
the Maryland FM Association, Inc.
Prile dr_ing will be held II 1500
h our s . T , lk ·in will be on
146.16/146.76 MHl. Any correspon­
dence with retereree to the $waples!
should be directed to : Oawid McClory
WA3TKW/KQI -2199, Chairman Elee·

B,c. us, of our p ub lic4tion
schedul" . 11 noticn o f social ,~nrs

must be reaiVrld by the '5th of the
third month~ing rM n't!'rlt ',
occurrena. For tx.mplfJ, • h.Jmksr
vmourlCf/fflf/flt for JUntl 27th muft be
~VfKJ by M.rch 15th. Un fo r·
t~tfJly, _ (3nnot gu¥....tee publ i ·
(3tiO#1 of notices receillf/d after this
datfJ,
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The radio
that makes the most

of your money;
Look around anyw here, and we doubt if you 'll find a base
transceiver with a power-to-price ratio as good as the Yaesu
FT-40 1B. This is a radio with everything you've ever wan ted
for ease of operation, round-the-world coverage, and feature
upon feature in both the transmitting and receiving sections.
Includ ing 560 watts SSB PEP, and 80 meter through 10
meter transceivirq coverage. What's more, the FT-401B is
backed up by a strong warranty. a nationwide dealer net­
work and convenient service.

So if you're ready to power up to one of the world's
most popu lar rigs. get the rad io . The FT-4018 . From the
world's leading manufacturer of amateur rad io gear.

See your dealer or write for our catalog. Yaesu Musen
USA, lnc" 7625 E. Rosecrans, No. 29, Paramount .Ca. 90723.

•

V£~

The radio•

t



Now save $100+
on the 2 meter rig

you've always wanted

-
I

I,
I

Shown with K LM
160-watt tota lly­
compa t ible amplifier

Yoo know the KLM MULTI·2000. It's 'he
best. It's reliable. The plain fact is it's
incomparable.

It's incomparable because it gives you a
sta te-o f- the-art sy n thesized oscillator that's
always crystal con tro lled through a
phase-locked loop.

No o ther multi-mode 2m transceiver has this.

-

Now $679
The incomparable

KLM MULTI·2000

• SSB

• FM
• Full Band Coverage

And now the " Multi-" can be yours a t a
S11 6 savings.

See your KL\t dealer and take one home
toda y.

Or ca ll Mel Farrer (K6 KBE) or Mike Staal
(K6MYC) a l the fac tory.

Also ask them about KLM 's totally
compa tible amplifiers and antennas.

K LM ELECTRONICS
17025 Laurel Road, • Morgan Hill. CA 95037

(408) 226-1 780, 779·7363
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