


MVlTH/. 11CHANNEL VHF TRA NSCEIVER

"

continuously scan
and / or transmit

on any four of your
favorite VHF channels

Here's a VHF transceiver that will greatly increase the scope
and enpyment of your mobile operations. Safer too because
your eyes can be on the road ... not on the rig!

KLM's exclusive "scan plus" feature adds tour additional
channels to the basic. band-switched 23 channels provided,
electronically scans both transmitter and receiver continu­
ously at a 4channels /second rate . Any channel can be " held"
whenever you want to break in. Or you can continue scanning
on a manual basis. In each instance. channel being scanned
is identified by panel LED. Be set for 2-way contacts by select­
ing quartz crystals for the scanner transmitter section which
correspond in frequency to "splits" in use on the receive
channels selected. All new KLM Multi-11 models are now
supplied with five sets of quartz crystals without any in­
crease in price ! Sets are: 22-82, 28-88, 16 -76 , 34-94, and
52-52. These same crystal pairs are also available to owners
of older model Muftl-t t 's for 17.50.

At your dealer. Wr ite tor catalog.

KLMe,ectronics , inc .
17025 laurel Road, Morgan Hill, CA 95037 (408) n9-7363

plus 23 additional
switchable channels.

• All solid state.
• Two RFstages w /dual gate MOS FEr.
• Multi-conversion receiver.
• Fractional microvolt sensitivity.
• AIT :!: 5 kHz.
• Sensitive squelch w I 0.51£V threshOld.
• Auto or manual scan (lour channels).

plus 23 manually switched channels.
• 144·148 Megahertz.
• Freq. Ccntrcr: Quartz crystals.
• NBFM (switehable to WBF M).
. 10 watts output (Switchable to approx. 1W).

Available KlM solid state amplifiers
can boost power output to 70-160 watts.

• Protective circuillor output transistor.
• Speaker tilts forward tor betlercopy.
• Tone oscillator w Iswitch. For test , control. etc.
• Multi-function metering: Power out. "8" units.

Also switcheble to FM centering .
• Operating voltage: 13.5VDC at 2.5A

(Hi). Usable voltage fange 1t -15V.
Negative ground.

• Size: Inches: 2.2H. 6.41W.
8.660. MM: 56H, 163W. 2200

• SuppMedw/mounting
bracket and quality dynamic
mic. w I coil cord I
4 cond oplug.



• Multiplication and Compound Inl eresl
Tables will ea se your way through our " buy it e n
the Installment plan" life. Precise, simple and
accurate-if you don' t pay cash , know what
you r purchase cost s rea lly are.

• Keep tra ck o f your own wages an d
salary. Tim ekeepe rs do ma ke mista kes. These
simple, accurate ta b les permit ) 'OU 10 SWIftly
discover errors of computat ion in time spa ns
as sma ll as 15 m inute periods.

• ~ost of our li ves we eat, sleep and work
by' the clock . Our magnifICent cha ns will swiftly
show you the exact lime, on a comparison basis,
anywhere in the world -c-all 24 time IOneS are
at your fingertips ,

• 8 pages of eliciti ng, colored reproduc­
tio ns of the flags and ban ners of t he world -a
real hist o ry lesson .

THE 2-VOLUME WEBSTER'S

158 000- FINITION
$39:95 DICfIONARY
NOW ONLY $19.951

Cndil Card Buy"'.
Phone Toll Free

... - 800-241-84440r ..

I Mail No-Risk Coupon Todly I
The W",bste.- Dict ion ary Co mpany. Ine..

I Ex e"uti"", orne..., I
I D...pt . 7 3M-GI , Suite 500 , I

625 North MicNllan Av.....
I Chicail:o, Illino is 60611 I
I Please send me sel{s) o f the re- I

no w n ed , a Ulh~at lv .. . 2-volum.., I
I 1,38o-page, s -pound. res.coo-aero» -
I lion, $39.95 li s! pri"'" N_ W...bsler I

I n t n nl t lon a l D ictionary of the Enclhh
I Lancuage al t he unprecedenled low price I
I o f o nly $1 9.950 ~a"h! ! (plus 5 2 per M't I

fox crating a nd fre ight). I u nderst.llnd I
I that if I'm nnt satisfied I may return

I within 14 <id ys for a pro m pt and co W'- I
t ....)US refund. On that basis, here is my I

I ord..r,

I (Chl'ck o ne ) I
(] I ,'ndose pa ym,'nt

I 0 BiU my eredu-card acco unt; I
I Am..rican E l(press :# I
I BankAmer ieard:# I
I Ma sl..r Inter, I

~I Chal"Jle : Bank - I
I Card El(pira lion Date I
I Name I
I Addr..~s I
I Apt. I
I City Sta t.. Zip I

Uhnoi s r...sid,'nts pl...ase add 4<f> sal..s la >C. I
I IDC...",,_1.. I ~'f> TIw W~t>1.'rt' Do<' '''''''J' C""'p.l ft ). III<._------------_.1

C
an you tmagme TiM' s~. WrMtn Inl tr­
nll tonll Dic:lio nu) o f Ih~ [n, lis h Lee­
l "llf as a victim of recession? II is true!

And J U~ 1 a s the a ur omakers offered rebate'S 10
d rast ically improve sales, so d oes webster an­
nounce an incredible hall-price sla sh of t he pub­
lishers list price of $39.95 to an unbelievable
$19 .95 on the URO-page, nine-pound. 158.000­
definit ion. J96-page su pplemented. z-vofume .
1976 edmon o f Thr Nt .. W'Mter Inlrrnational
1JiC"lionlr) o r l hl' Enclish "'o l uICe. ~o\Oo Only:
SI9.95.

Think of it! This z-vc rurne reference "," ork for
ho me. school or o ffice Ii bra r)' ha s never before
been offered at such an e xt raordi nar ily low
price. The many yea rs o f exhaustive research
a re clea rly: reflected in t his supreme lexjcogra­
phic effort. Fro m this research a nd from ~ ug­

gest ions, co ntributions and criricat review by
such no tables a nd me n of leners as Charles C.
Colhngwood , Chief Foreign Correspondent,
CBS : Rad io a nd Television Com menta tor and
~ark Van Doren, PhD.; Author; Poet ; Pro­
fecsor Emerit us o f Engl ish, Colu mbia University.
a most respect ed a nd d ist inguished perma nent
ed uoeial staff labored unstint ingty for add ition­
al arduous years to give you what has culmin­
at ed in this priceless. non-pareil etymological
endeavo r. Everyday. literally hundreds of thou­
sa nds of people refer to The !'Ie.. Webster Inln-­
nll ionll Dirl ionu) o f the t:nt:1ish Ll n t: u1t:e.

The work itself is a joy to peruse and is pr inted
in large. easy-to- read ty pe. It begins ", ith A H is­
torical Sk etch o f the English Language b)
Mario Pei. Professor Emeritu s at Columbia
Umversity. The vocabulary. A-Z. is included in
1,I K5 pages. with even th e most modern of co l­
toq uialis ms well defined . T his section is prefaced
with A Guide to the Use of Th e Dictionary a nd
tables for the pronunciation sym bo ls a nd abbre­
.. ianons used therein. Also mc luded is a die­
tionary o f Prefixes a nd SuHilles with ewmoto­
gles and mean ings.

Other su pplements include:

• A phen omenal 5 I,(MI()-word t hesaurus
o f Synonyms and Antonyms with 4.000 precise
cross reference'> a n inva lua ble adjunct t hat no
dict ional) can be without .

• Id io ma t ic Foreign Words and Phrases
french . Lat in. Greek. S panish. Italian. ere..

pronounttd and translated inlo English a
musl ",ith our pre sent da y empha sis o n mu lll­
Iingualism,

• Over 2,500 a bbreviations set forth an d
defined -an acronymic lreasure house

• Musica l signs. symbo ls and abbre­
siatlons sel forth and e llpla med for esen t he
nO\ ltt.

Noah Weh.wer (/758-/84J). Father of
Iexicograp hv and inspiration forfoumJinx
ofour cornpanv,

• Yo ur kn o", ledge of popular a nd fa mous
q uotations lend s cr edence 10 your li tera ry back­
ground. H und red s o f these priceless com me nts
on a myriad o f people. places and things makes
this sect io n, in ma ny ways. the crown jewel of
supp lements. "The wisdom of the wise, and the
expenence 0 1 the ages, may be preserved by
quotat ions." - Disraeh.

• Seven secnoos com pnse th e Students'
and wnrers' G uide: truly a com plete re ference
in itself for high school. college, home and ofrIO:.
The pen is st ill mlghller than the sword!

• Do you wam an exact date between
1901 and 2100 AD'! This precise. simple, per­
pet ual ca le nda r WIll keep you ahead o f the tim es,
up to date or behind the times . You']] always
ha ve th e right dale .

• Met ric or United Stat~ (l mpenal )
we're here 10 co nver t yo u - a nd mak e it q uick
a nd easy-in ou r world of nu mbe-r systems such
conversio n tables a re a necevsuy .

• O ur Occupat ional G uide lisls do / ens of
jobs a nd professions wit h appropriate explana­
tio ns of necessary tra ining. salary ranges and
job availabilities. etc , PI. US an extensive hst ing
of Nationa l organizations and ad d resses tha t
can lea d you to the jo b of yo ur choice.

• T he aw e-inspiring advent ures of bo th
Greek and Ro ma n 1II)-1hology are det a iled In
abridged fo rm 100 ith appropnate cross refe rences.
Con stant lite ra ry refere nce to these immortal
people a nd sto t res ma kes thIS secllo n a store­
house of interpretl\ e infor mation.

• T he Secretanes' Gu ide and ~an ual o f
Info rmat io n h a co mme rcia l course in ihelf. It
ho lds the key to being a successful secretary
giving det ailed and ell phc it informat ion n n the
position, office rou t ine. Ieller IOori ting and filing
\l.ith co mplete . accurate a nd up to date suhdi s i­
slons for each ,

And now all this ca n be you rs. Tw o huge,
ha ndsome volumes tha t set on a library shelf will
add a touch of grace. sple ndo r, knowledge and
erudition 10 your orflce orden. The Ne... Wrblter
Inlernl t ionlll Dictlonlry o r th e [nelish I.In­
gUlt:e has never before been offered at such an
astonishin gly low $ 19, 95.

Here is our no- risk o ffer. Send for th is beauti­
ful dict ional)' of d ict ionaries today. Keep it for
14 days. Thumb through il a s oflen as you wish.
You mu st agree Ihal u is the mosl thorough and
com prehensive d ictional)' ev er published, Ihe
one Ihat defines eve ry subtle nua nce of a living,
pu lsating language-or return for a prompt and
co urteous refund,

The Ne w Web!;ter In lermtlional Dictionary or
lhe t :n t: lish I.lncullt:e, which lists at $39.95 is
now only SI9.95. Add $2 for shipping. Hurry
a nd o rder today. Credit card buyers may ph one
us toll free at 800-24 1-8444 . Ask for Operator
516. In G eorgia Only it is 800-282-1333 . In
Canada it is 1-800-261 -6362. Or )'OU may mail
pa ymenl wrth t he co upon belo\l. .

Th is recession-ind uced. money-ra ising . hal f­
price sa le may ne..er be repeated , Write or ca ll
now while supplies last . Our toll-free lines are
open 24 hours a day, 7 days a week . Allow 3-K
weeks for dchv ery.



26 Cordless Iron Tips - when you're up
against the Wahl
K9PQX

62 Liquid Cry stal Display Guide - for low,
low, low power consumption
WB5DE P

65 Self-Powered Mi ke Preamp - when you
need to SPEAK UP
WA5KPG

75
See the World and
Get Paid ! - mer­
chant marine radio
officers: part I
Hargett

-

Counter - the digital wind

._--••

84 The Wind
sock
W9CGI

~ 30
Bicycle Mobile
cover feature
WB4$NC

32
Build a Simple

_ " Lab" Scope
_ costs less than $701
: K8JWR,,---,

---.-
••
••

•••#- .

40
Get on Six with
Surplus - the el
cheapo RT·70 is a
natural
WA5H LE

88
The S38 Is Not
Dead! - a tale of
resurrec t ion
W6GXN

106 How Do You Use les? - part 1/1
WA2SUT/NNN0ZVB

90
10 with a PROM ­

...~ and p rogram it
yourself
W7JSN

--

"­,
r

/
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94 The Amazing Inverted L - antenna for
20, 40 and 80m
K8ANG

~-----~98

Battery Chargers
Exposed - more
chan you probably
wanted to know
W6GXN

54
Who , m e ? A
Pioneer? - some
fan tastic fron tiers
are wide open
W5WGF

58 The Shirt Pocket Touchtone - soto­
patch from your HT or car
K4TWJ

50 Updated Universal Frequency Generator
- extremely versatile test unit
K3EZ

46 The Beam Saver - r otor memory system
W6YUY

60 Put Your Nam e in Light s - giant nixie
message display
W4L LR
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110
Thirty Years of
Ham RTTY
from the Model 12
to the microproces­
SO'

W2 NSO/ l

114 Big Noise Burglar Alarm - lights flash­
ing, horns blaring
WA3SWS

162 The Coffee Flipper - and executive
decision maker
WA3VXH

164
The Man Who In­
vented AC - Tes/a,
t h e g r e at e st

~:~neer of them 11i11\1;

Goldman 1111111

[\jl.~ 1
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116 Dandy Digital Dial Decorder
con trol whatever you want
W9CGI

- to Jdt 172 Baudot to ASCII ­
learn programming?
Borgerson

you want to

~ 174 Baudot and BASIC - an interpreter
for a Baudot computer
W5CUD, Whipp le

178 Toward a More Perfect Touchtone
Decoder - Ma's sys tem can be made to
work well
WA3VXH

159 The Smoke Tester - power supply
checker outer
W7 RXV

4 Never Say Die
6 Ancient Aviator
6 Hamburglar
7 Be My Guest
8 Oscar Orbits
8 Looking West

12 Letters
16 Contests
20 New Products
38 Ham Help

130 I/O Editorial
132 I/O Report
160 Social Events
288 Propagation

COVER: Photo by Alber t Co ve
WB4SNC. Art icle begins on page
30 .

73 Magazi ne is published monthly
by 73, tnc., Pe terborough NH
03458. Subscr ip tion rates in the
U.S. and Canada are $10 for one
year and $20 for three years.
Outside the U.S. and Canada, add
$2. Second class postage paid ar
Peterbo rough N H 03458 and a t
additional mailing offices. Phone:
603·924·3873. Micro fi lm edition

University Microfilms, Ann
A rbor M I 48106. Tapes - Science
for the Bli nd, 332 Rock H ill Rd,
Bala Cynwyd PA 19904. En t ire
contents copyright 1976 b y 73,
Inc. INCL UDE OLD ADDRESS
AND Z IP C OD E W ITH
ADDRESS CHANGE NO TIFICA ·
TlON.

191 The Benefits of Sidetone Monitoring­
and how to do it
Staff

258
Paolo
W7 1D F

184
Using a Wireless
Broadcaster - two
goad ham uses
WA 9VGS

188
The Ouiet Spy ­
amateur uncovers
spy ring in U. S.!
Matlack

~ 146 OSCAR Orbits on Your Altair
the so f tware you've needed
G3ZCZ

~ 134
Ham Time-Sharing
is Here for You! ­
via a repeater
W B 4 Y T U/
WA9GV K

"~ 140 The Sol. A. I P .:.I r 0 rogrammmg -
p art II
Didday

!liI 150
ASCII /Baudot
Converter for Your
TVT - series or
parallel to boot
Roloff



, " a mess. He said that CB miltot be
o kay back East where I lived, but I
WDuld disown the whole thing if I
heard how it was in California.

Continued on page 156

Gus Browning W4BPD, welf-known OXer and publisher o f
the OX Bulletin. Gus is angling for permiss ion to get tnck
into Bhutan . . . India is fight ing him.

Tom Gentry K5 VOU o f lcom in Dallas, iIfld morr rr~ntly
i nvolved with the hobby computer I1IiIrket .

. " ,'" FKG 'I.~~---'"T-:--=
~r

f CC WRONG

During a d iscussion on a San
francisco rad io talk show a couple
weeks ago, I faced the head of the
fCC for the area telling me that CB
was just awful there .. . bad language

EDITORIAL BY WA YNE GREEN

ATLANTA 73 BOOTH
V ISITO RS

Some well-known hams stopped by
the 73 booth at Atlanta and got their
pictures snapped.

WD CALLS STARTED
The fCC has started issuing WD4

calls, so don't be surprised or think
t hey are just special events calls. What
happened to WC calls? These have
been reserved for RACES eeucos and
are being bypassed for general ham
ncerees,

PARKING SOLUT ION
The par king lot for the downtown

Hartford shopping compl ex has a
specia l sect ion for CB radio parking
. " ri!tlt under the watchful eye of
the cashier at the exit, This looks like
a good solution to the problem of
gett ing CB and ham rigs ripped from
your ear . You might show th is picture
to your loca l par1<.ing lot manager and
see if he won't provide a similar
service.

Mike Stahl K6MYC of KLM . . , antennas . " amplifiers . ..
transceivers . • • and much etc.

Chaz Cone W4GKF o f Navassa Isli1lJd filf1~ . . . and the head
o f the 1976 A rlanta Hamfest ... the bifJflf!$f iIfIdbest ~t.
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Kenwood 's superb 2 ·meter FM mobile transceiver.
Designed to withstand the most severe punishment
while providing consistently excellent performance.

Packed with features
like the PRIORITY
function . .. Put your
favorite crystals in
channel 7 , and the

7200A automatically returns to that frequency when
it senses activity there. 146-148 MHz coverage,22
channels , 6 supplied . Completely solid state. Voltage
required : 13.8 VDC. Antenna impedance : 50 ohms.
Frequency adjusting trimmers on every crystal. RF
ou tpu t power: 10 watts (or 1 watt at low power) .
Adjustab le frequency deviation (factory set at ±5
kHz) . Automatic VSWR protection . Receiver sensi­
t ivity less than .5 uV for 27 d 8 . Selectivity : 12 kHz!
-6 d8 and 24 kHz /-70 d8 . Size : 7-1 /16 " Wx
2-3 /8 " H x 9-7 /16" 0 ,5-1 /2 Ibs .

Complete with dynam ic mike, DC power cord, mobile
mount, mike hanger, auxiliary connector and external
speaker plug. Amateur net ... $249.00.

The perfect companion to the TR-7200A is the PS·5
AC /DC power supply . Together they provide an
effi cient and handsome base st at ion . The PS-5 is
complete with a digital cl ock and automatic time
control feature built in. Amateur net ... $ 79.00.

the TR-7200A

ay is the
ay

either
right

the TR-2200A
Kenwood 's high performance portable 2-meter FM
transceiver . . . completely transis torired. rugged and
compact.

12 channel capacity . Built in te lescoping antenna
can be easily replaced , or stored in carrying case .
Connector for external antenna also . External 12 VOC
or internal ni-cad batteries , complete with 120 VAC
battery charg er. 146-148 MHz frequency coverage.
12 channels , 6 supplied . Battery saving " l ight off "
position . Hi -La power switch (2 watts - 400 mW).
Sensitiv ity : 0 .5 uV or le55 /26 d B S+N /N . Built-in
speaker. Size : 5-3 /8"x 2-5 /16 "x 7-1 /8 " , 3-3 /4 Ibs.

Complete with Dynam ic m ike. O-T-S carrying case,
al l cables. speaker / headp hone plug and 10 Ni-Cad
batteries. Amateur net ... $ 229.00.

.. .they' e both
KEN" DOD

j ;

--'-RIO-KENWOOD COMMUN'CATIDNS 'NC. '" EAS' ALONDRM"ARDENA. CA 9D". ~~,~~~gOD ,~-



Tracking
the Hamburglar

I returned to Genoa after a 16 day
survey t rip to Marseille and t he north ·
west African coast. Gen oa felt like
home - but not for long. I had three
days to make up my report and get
ready for a trip to Egypt and the
Levant. On January 12t h, Jim Eaton
flew down to Ro me with me on Ala
Littoria. Since we arrived late, we just
had time to check in at the Ambassa­
dore and have a quick dinner before
an wening conference with our com­
mercial Attache. Th is was interesting,
lIS he ~ared to know more about
Eltport's pl...,s than Eltport did . After
he fina lly bought us a drink , we
ret ired .

My schedule was to take the 05:30
Ala Littoria p lane from Rome to
Brind isi (about 300 milesl, arriving
there in p lenty of time to catch the
10:30 Imperial Airways (Brit ish l
IIyillll boat to Aleltandria via Atl'oens.
All very fine. Up at 03:00. shower and
sllave in haste, no coffee, bus to the
20 mile distant airpon, no coffee,
bumpy ride to 09: 10 arrival at
Brindisi, and still no coffee. Then,
fina ll y, breakfast at the Inte rnational
Hotel. Then I fou nd th at Imperial
Airways wou ld be a day late: " Be in
some t ime tomorrow morning," What
do you do with a day at you r d isposal
in Brind isi?

That question was solved for me by
what you might call a coincidence.
Just as I was leaving the Imperial
Airways office at the airport I heard
well ·raised voices in an adjoining
room, some Italian and one American
tllat I reoogniled as tllat of an old
friend - Wesley Smith from Philadel·
phia. It seems that a fellow named
Welch had sh ipped his p lane over to
Le Havre and had hired Wet to fly it
.nd him from there to Saigon. They
had arrived at Brindisi that morning
an(! had planned on going on to
Athens after refue ling. The Italian
off,cials had different ideas. Some
techn icalit y was preventing them from
clearing Wes's flight. Their negot ia­
t ions were apparently qui te d ifficu lt
due to the Ame ricans not under·
standing Italian and vice versa. I
butted in and hel ped get matte rs
cleared up by getting the Imper ial
Airways Station Manager to act as
interpreter. By that time, ho wever, it
was too late lor Wes to start for
Athens, so Wes, Welch and I had an
enjoyable evening together "on the
town: ' They got away early t he oext
morning, but my 10 :30 Imperia l Air·

•

ways fjying boat d idn 'l ar r ive until
13 :00. Accommodations and service
on Imper ia l were the best , and we had
a good f light to Athens. Wes and
Welch were already checked in at the
EI Britt an Hote l when I arrived. so we
had dinner and a night clcb t0gether,
Next morning I had a stormy and very
bumpy three hour crossing to Alex a~

d ria. Ji m McCorm ack lElCport's Near
East representative} met me at the
f lying boat stat ion and settled me in
at the Windso r Hotel.

I have iI couple of dippings from
the Egyptian Gillette lAlelCandrial fol·
lowing up the Smitl't-Welch Saigon
flight story. BOlh dispalches were
from Nicosia, Cyprus. The first, dated
1/16 /37, reported that Smith and
Welch Ilad arrived there at 07:30 that
morning after a flight of nearty 600
miles from Athens, and lllat " The
recent rilins l\aving left t he Airdrome
in a very muddy state, the wheels of
the machi ne became embedded in the
ground when landing, but were laler
extricated and the plane was foun d to
be undamaged." The second, dilted
II IB/37, stated that Smith and Welch
"le ft at 10: 15 for Damascus, The
a irdro me officials witnessed the take·
off wh ich they bel ieved to be irn­
possibl e owi ng to th e muddy state of
the grou nd, and they held lire ex­
tinguishers ready in case o f emee ­
gency," I have talked with Wes about
this trip several times since at Quiet
Birdmen meetings in New York.

I found tl\at J im McCornJ«k had.
fairty tight schedule arranged for me.
My first evening in Aleltandria he took
me out to Judge Brinto n's home iIlter
dinner to obtain his advice on how to
proceed with my mission in Egypt,
The judge was an American and for
ye¥t bad presided over lhe " Mixed
Court" in Aiel', He was very friendly
and advised us not to la lk with any
Egyptian officials at that time, but to
put the matter before Mr. Childs, our
Consul , and the Minister (don't re­
member h is name l in Cairo for our
guidance. So we made a n appointment
wit h them for Sunday afternoon, Jan­
ua ry 17th, and rode th e ra ilway up to
Cairo. They to ld us tha t since the
Augu st 1936 Anglo-Egyptian Treaty
wh ich turned the government of
Egypt back to the Egyptians, most of
the new government's effo rts had
been directed a t replacing British civil
servants with Egypt ia ns. They thought
lhal the time was inopportune to try
to talk with t hem about air rights.

The ir advice was to wait a few months
unti l t hings had settled down a bit.
With this. my business in Egy pt was
concluded for the t ime being. I still
had Haifa and Beirut to chec k, but
had to wait unt il January 23rd for t he
Excchorda (one of Expor t's Four
Aoes) to make t he tr ip up the Levant
coast and back. A brand new Chev·
relet sedan belonging 10 John Gehan
was unloaded from the Eltochorcla at
Alu . It a lread y had Ilalian number
plates on it and a note from John
Gellan told me that it was completety
insured and to use it as much M I
wanted to . I didn't have an inter­
national driver's IM;en,e (don't even
know whether they were available at

that t imel, so I tool< out an Egypt ian
dr iver's licente and drove all i1round
Alel<il n(! ria as well as to Rosetta,
Damanhur and other native villages.
Driving through a native village was a
pretty slow precess in those days . No
amount of horn blowing. yelling or
nudging would get a person , donkey
o r camel to move over to let you pass
- part icular ly in a narrow street,
Small boys would jump on yo ur run-

PURLOINED: TR22·C sin 850278;
Swan 350 sIn C847975. These were
taken from my automobi le at the
Northwest. Piala shopping omter in
SI. Ann, Mi$$OUri on June 24 , 1976.
Please contact W2 ZKE, 1150 Suff lel'"
Road, Bridgewater NJ 08807,

S TO L EN: Rege ncy HR2·B sin
4 9 · 0 54 24. Contact Well Howell
WA2R ZP, 10 7 Ivy Lane, Bridgewater
NJ 08807, 201-526-4 128.

SHANGHA IED : EBC-l44J R, 2 meter
transce iver, sIn 751 4359 A and "tuna
two " home brew antenna wilh mag­
net ic mount. Taken from automobile
in Basking Ridge, New Jersey o n
August 10, 1976, Unit is inscribed o n
bottom with: J .C. Maikisch WA20FT,
089 ·32 ·6899, M01B14076312424,
(20 11538-1667. If found please con­
tact John Maikisch WA20FT, H·ll
Farmhouse Lane, Morr istown NJ
07960, 20 1·538- 1667 or Bernards
Townsh ip Pence 201-766-1 122.

n ing board. some for the ride, bUI
mostly to yeU for alms.

Alexandria is prettv well sur·
rounded by water w,th the Mediter ·
ranean on Ihe north, Lake Mariut on
the southwest and Lake Idku on the
east. Both these lakes were too shal·
low for f lying boat oper-at'ons_ It
wouldn't take much wind 10 build up
too much of a sea. Imperial Airways
used me ship harbor wh idl was well
protected, so I decided to recommend
that for our ute_

Speaking of Lake Mariut reminds
me of the novel way of catching wild
ducks t hat was practiced in the lake.
As I mentioned belore. Lake Mariut
was qu ite shallow in places. Several
Egypt ian young men equipped wilh
weighted shoes, a hat with a lot of
reeds or rushes sticking up from it, a
wide belt with cord loops attached all
around it (20-25) and five o r si x live
decoys with st rings attached to one
leg, would wade ou t in the la ke until
the water was nearly up to thei r chins
and have t he decoys swim around near
their ha ts. Cruising wild ducks would
spot the decoys and join them. When
one got close enough, the hunter
would grab its feet and pull it under
water and attach its feet to a loop on
lhis belt where it would drown
quickly with a min imum of commo­
lion. When his belt was full he would
bring them into the city IAleltl and
tell them for anywhere from 10 to 20
Piaste rs 6iICh (sot to 50, axording to
the buyer's bargaining ability. They
were most ly small black ducks and
were delicious if not overcooked.
Guess I better stop here and no t get
into any rooking directions.

Neltt month: Jerusalem to Beirut in
1937.

K IDN APPED : Genave GTX-200
:<20-37 taken from my car on
12/ 1005 in New Haven; Genave
GT X-200 _32·44 taken from my ear
on 3125n 6 same plaoe. Both had
USAF/MARS and CAP repeater ltt.1s
in them. Comaet William M. Weldl
WA1 BER, J4 Sunset Road, West
Haven CT 06516.

A BD U CTE D : Drake ML-2 and
mounting bracket sin 11446. Stolen
o n evening of June 17 trom James R.
Johns WB2FHS, 24 Fairview Drive,
Middletown NJ 077 48. 201·842·8403,

LOOTE D: IC230 sin 2840. Contact
David Mello W3FO R, 208 E, Univer­
sity Pkwy ., Balt imore MD 2121 8,
301 ·366-2157.

HtJACKED : Regency HR2B, sIn
49·02817. Stolen from automobile.
Microphone cable is hand·wired to set
Hnsteed of conventional cabl e-jack).
Kristen N. Johnson WAITJP, 86
Alton Road, Ouincy, Mass. 02169.



how well prepared we are. Despite the
lack of a l ife and dea th emergency in
t he long run, New England's ex­
perience with Belle proves amateurs
a re ready and able to fu rnish imme­
d iate and reliable communicat ions.
But it is I lesson as well in the va lue of
aa..anced warning. and the need for
continued p lanning at t he local ,
reg io na l and national levels.

Warren Elly WAl OUD!1
Deeri ng NH

Belle

between CB and amateur groups, but
they we re promptly cleared up after
some ham d iplomacy and a demon­
stration of what 2 meters could do. It
was easy fo r local pol ice and lire
officials to draw a companson
be~ thei r OWTl FM Public Service
communications and the amateur
systems.

So, if Hurricane Belle is to go down
in the a ma teur rad io record books, it
wou ld have to be a measure of just

g U
visiting views from around the globe

e xtending the ea rlier established 2
meter F M nets.

AR RL Memoria l Statio n W1AW
jumped from net to net. gather ing t he
latest information, and passing it
along to the rest of the country by
Officia l Bulletin . 73 s ta ffers
WB6BEDI1 and WA1GUD! 1 manned
75 meters lor New Hampsh ire until
nearly 0200 local t ime.

It was so meth ing to behold - 2
meters and the low bands linked by
control stations. tying the entire
eastern seaboard together with emer.
gency communication$, much of it on
emergency power. ThrDU~ the next
day, Au!pst 10th, local groups con­
ti nued the ir vigil, watch ing over
swollen streams and rivers, and
ass ist ing in the few evacuat io ns that
were. necessary .

Many local CD officials first heard
the course o f the storm from hams
monitoring on the low bands, and
relaying word by 2 meter FM. CBers
too played thei r ro le. fur nishing coor­
dination between emergency officials
and Red Cross groups. There were
only a few repor ts of prob lems

Hurricane Belle turned out to be
much less of a storm than expected.
But Civil De fense officials and rad io
a mateurs from South Carolina to
Maine were ready, By the t ime Belle,
packing BO mile an hour winds, hil
Long Island and Southern Con­
oecnc ur on the eve 01 Augun 91h,
local CD directors and their ham
helpers had as much as four days'
not ice.

In most areas , 2 meter repeat ers
furn ished the lirst line of communica·
t ions. Here in New Hampshi re. fo r
example, the Conco rd 34194
lW1ALEI WilS taken over by the state
Civil Defense,led by W1 EDU, wIlo set
up a 2 meter control base at t he
Concord Armory. 34194 then became
t he primary link fo r t he en tire state
CD. That was more than twel ve hours
befo re Hu rricane Belle, in a much
t o ne d d o wn form, ro lled into
southern New Hampshire.

On the lower bands. weather and
Red Cross nets were the order of the
evening, with sse laking the biggest
load. ON nets were started up, bu t the
volume of takers was insigni fican l
compare d to the SSB nets. Nort h­
easter n University Club granon
WI KBN utilized an FCC designated
emergency frequency at 3910 and
dispatched net controls plus liaison
stations at ten kHl intervals according
to state. It was possible to tu ne any
area, any state and get the latest t rack
o n Hu rricane Be lle, Mean while some
states had started thei r own nets,

Dixie Aloha
Dave Blackmer. the ret ired Air

Force mao who lives in Nipomo, is an
amateur rad io buff. He has his own
1.000 Wall station. WA6UNK, and
spends countless hours ta lk ing w ith
and listening to peo ple around the
world_ He was thus engrossed last
Thursday afternoon. moving his dial
to see what was going 00.

Suddenly there came an 50S sq.al
from a yachl off the coast of Baja
California. The yacht, becalmed and
wit h an ailing aod idle engi ne, had
aboard a man who appea red to be
suffering from a heart attack . His wife
was at the rad io transmitter. sounding
her emergency cal l.

Dave latched 00. Neltt th ing he did
was to get a telephone patch to
Marian Hospita l's emergency ward.
where Or. Carl D. tDoug) Shaw was
o n duty . For about 15 minu tes Doug
and the stricken man 's wife discussed
t he case and he advised her. Then
came an emergency at Marian and
Dough had to attend to that , so
Black mer now patched the woman
intO Arroyo Grande Hospital aod Dr.
Cart Shirk.

The woman {he r name is Diltie but

the amateur radio buffs don 't use last
names) read o ff to Carl t he list of
contents in the yacht's emergency kit,

" You've got everythi ng yo u need
r ight the re: ' t he doctor told Dix ie.
Then he told her how to administer a
shot and ot herwise care for her hus­

ba "".
Meanwll ile. an amateur rad io oper·

ator in Panama City and one in
Uruguay picked up on the conversa·
tions and posted t he mse lves above and
belo w t he wave length in use. to kee p
others from butting in and inte rferi ng.
Also. a ship in the neighborhood
locked in on the conversation and
made it to the disabled yacht to take
the pat ient lhe had strained himself
lowering the anchor ) to shore.

Dave, in the middle of all t he
exc itement, doesn' t know how it all
end ed. JU51 at th is point the wind
blew over a t ree in Nipomo, cutti ng
off h is power. When service was re­
stored. the emergency was acoe-enuv
OYer and the airlanes were quiet .

Reprinted from the Santa MilTia (Cal.)

Times, June 14. 1976.

Tony Tamosail is K1VTE o f 147
Neal St. , Ma lden, Massachusetts. pro­
vided a unique way for ham rad io
opera tors in seven states to celebra te
o ur country's 200th birthday .

On Sunday, Ju ly 4 , originating at 5
pm loca l time 111 am Hawaii time) .
t he 19179 amateur radio repeater
WR IACO located at Beachview TeL ,
Malden, was linked simultaneously
with WR6AGE in Hono lulu , Hawa ii
and WR3 PHL in Valley Forge, Pa.
Alter establishing the link·u p, ne t­
wo rk co ntro l stations asked fo r a ro ll
call from t he three repeaters, Amateur
radio stalions from Massachusells,
Maine , New Ha mpshire, New Jersey,
Pennsylvania and the first and fiftielh
sta tes respeeti~ly, Del;.....are and
Hawaii, checked in to begin communi·
cations.

Also included in the Hawaiian link
were the smalle r islands of Maui,
MOlokai and Oahu.

One of the first stations in to the
Hawaii system was WA1SQR mar ine
mobi le aboard the Fifth Amendment
off Cape Ann e ltchan9ing greetings
with KH61PN in Honolulu. Th ro ugh­
ou l the evening. base stat ions, marine

mobi le. land mobi le and hand-held
wa lk ie -talkies communicated and
exchanged gree tings from the East
Coast to the West Coast.

The h igh poin t came early in the
f o u r -h o u r lln k v u p when
A ABARV /KH6 transmitted the
followiog message: " Th is is AABARV
portable six , hand-he ld walkie-talkie
in Waikik i. The Lieutenant Governor
of the state of Hawa ii, Nelson K. Dol,
has asked me to elttend to en stations
participating in this historic link ·up o f
{he East Coast with the West Coast of
t he Un ited States and the first and
fiftieth states in the Union. and o ther
hi5l0ric places. his warmest congrat u­
lations. The Lt . Governor is well
aware of the contr ibut ions of ham
radio not only to the local communi ·
ties, bu t also to our nat ion. And in
keeping with the spirit of our Bicen·
tennial, he e xtends warmest aloha to
all stat ions and operators participa ting
in today's histor ic link-up. This ;s
AABARV portable si lt Waikiki .. .
back to KH61PN Hawaii contro l."

The HilWaii link was terminated at
B:45 pm and communications through
the Philadelphia link continued until
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Expecting Nothing

Oscar Orbits

I

there is a good chance the hobby!
service we all love (as well as a ll other
forms 01 communication li ke the AM
rad io station we listell to dail y)
would have never came 10 pass. You
and I know how much amateurs have
1ICC0mpiished over the yean and how
amateur radio has benefitted all man­
kind.

Now. enter the VHF repeater. I
have olten heard it said bv mall", a
long' t ime amateur that repeaters and
the type 01 operation they foster are
not hing but a brea kdown of the tradi­
t ional operating practices that are
indeed an integral part o f amateur
radio. I have lost count of the number
of times that fellow amateu rs have
come to me and said that we need
more of the Iraditional things 01 VH F
amateur operalion. such as working
OX on six .nd two, ar mare utiliza­
tion of the VHF bands lor CW prec­
tice, and hm about these "new·
fangled" repeaters that are destroying
amateur radio.

I have 10 feel sorry lor these
people, because they fail to reali ze
one very importa nt aspect of " trad i­
tion" - and that is the tac t that
tradition can and will change with
time and that eilCh of us individuallV
will cootnbcte a bit to what amateurs
yet to be born will call lhe "tradition
01 amateur radio." They lail to realize
t ha t repeaters are to the 19705 what
the advent 01 SSB was 10 the late 50s
and early sil<ties, and indeed what the
now ancient "rotary spark gap" was
to the very foundation 01 amateur
radio in its earliest dawning days, No,
the VHF FM repeat er is not and can

Bill Pasternak WA61TF
14725 Titus Sr. 1'4
Panorama City CA 91402

Caughr at the June SeRA meeting is rhe man ge~raJly credited with being the
"Father" of VHF repeaters: An Gl.'tJfry W6MEP. owner of WR6ABN (formerly
K6MYK).

•
' -

Looking West

have always found that a trip
aboard an airliner is a great lime to
relax and let your mind wander, 10 go
olf in search of new directions and
ideas. At present I ilITl somewhere over
middle America on United Flight 5,
eereure from New York's JFK Inter­
national Airport back to mv wile
Sharon and my home in Las Angeles.
More on this unp lanned trip later, b ut
tor the moment join me aboard this
Boeing 747 a nd t hink about a subject
that is very much a pa rt of amateur
radio : tradi tion.

Whe ll you have been around as long
as amateur radio. you are bound to
develop same traditions along the
way. Fi~t. thou!tl. we should ask
aursellleS the mealling of the word,
"tradition." Since you rarely find a
copy of Webster's New World Dic­
tionary on a 147, I will have to trust
my memory and interp ret the word to
mean a respect . reverence and /o r
fo llowing of th ings that have come
before, a respec t fO!' a pa rt of history.
In ou r lMlrld of amateur radio, there
has alwaV1 been a lot of respec t for
"the state of the an:' the technology
and operating guidelilll's ametews use
to communicate more eHiciemly.

The traditions of lII1lateur radio
have made us a proud la t. and right·
fully so. If it had net been for the
early pioneers of communication (the
"amateurs" who relu$l!d to quit whell
the rest of the world stood by laugh·
ing at their hair-brained expe riments!,

to us alto. Finally tbe ORPer spoke
again. "I have long felt that OXers
oller what is closer to true Iriendship
t han any other activity. We meet
another OXer on the air, we g;1Ie
nothIng and e xpec t noth ing. Only
friendsh ip. Tha t and noth ing more,"
We both were silent for a la ng time
after this, lor most OXers do know
the feeling and the fr ien ds hips. The
true Interna tionalists 0 1 Amateu r
RadiO are the nxers, and their bonds
of friendship are far llung. Come! Join
with the OXers who want nau!tlt but
friendship and a new country or two
once in a while.
Reprinted from the Wesl Coast OX
Bulletin.

Frank earp WA1R1Y, both of James
St., Malden, Mim. Net control oper.
ators In Philadelphia were Jesse
Wagner K3G KB, assisted by Bill
K3JPB. In Hawai i Don Blaisdell
KH61PN was assisted by Steve Gross
KH6HGG.
Reprinted fr om the Malden Evening
News. Malden, Mass., July 15, 1976,
and the Medford Daily Mercury, Med·
ford. Mass., July 15, 1976.
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Cr,... "W ... Cnmi.. "w

"SOD • 0108:11 148 e "" , 0016,01 53.8
18512 2 000813 50.8 A "" 2 0 110:18 61.4
18525 3 0103.09 73.5 ' X 8DD9 3 0009:38 52. 2
18531 • 0003:05 58.5 A 00" • 0 103:55 65.8
18550 5 0058:01 72.3 • 9024 5 0003:1 5 50.6
18563 , 0152 .56 86.0 A 9031 e 0057.32 64.2
18575 , 0052:52 71.0 e 0050 , 0 15 1, 49 17.7
"588 8 0141:48 .0 A 0002 8 0051:10 62.6
.8600 s 0047.44 50' • 00" a 0145:21 16.2
18613 lD 0142:40 03.5 AX 000' lD 0044:41 6 1.0
18625 " 0042:36 68 .5 e 9100 " 0139:04 14.6
'8638 " 0137:31 B2.2 A 9112 " 0038:24 50'
'8650 ra 0031:21 61.2 • 9125 ia 0132:41 13.0
'8663 .. 0132:23 81.0 A 9131 .. 0032:01 51.8
18615 re 0032: 19 66. 8 9150 is 0126: 18 71.4

'D688 re 0121:15 '" A 9162 " 0025:39 662
18100 " 0021;11 '0 8X 0115 " 0119:56 60.8
18713 re 0122:06 18.5 A 9181 re 0019; 16 546
1812 5 " 0022:02 63.5 8 0200 ts 0113:33 682
18738 2D 0116:56 11.2 A 9212 2D 0012:53 53 .0
18750 21 0016: 54 62.2 8 9225 21 0107,10 66 6
18763 22 0111:50 76.0 A 9231 22 0006:30 51 .4
18115 23 0011:40 6 1.0 • 9250 23 0100 ' 47 65.0
18788 " 0106:41 14.7 AX 9262 " OO:08סס 49.8
7l'8OD 25 0006:31 50.' a 9215 25 0054 25 63.4
18813 26 0101 :33 734 A 0268 26 01 48:42 17.0
18825 27 0001,29 68.' • .300 27 0048:02 61.8
'6838 28 0056:25 122 A 9313 28 0142: 19 15.4
18851 2D 0151.20 85.9 e 0325 2D 0041 :39 602
'D863 3D 0051: 11 70.9 A .338 3D 0135:56 13.8
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Giving Nothing
and

One 01 the 10CiI1 QRpers came by
last week and we sat in the sun to
watch the bees work hard to make a
living. The well·aged QRPer was a b it
restless, and we thought we knew the
answer. "Been readi ng 'Silent Keys' in
aST again?" we asked, and the
ORPer nodded. After a bit he spoke.
"This DXing has always been an un­
usual thing to me." he said. " A OXer
makes an acquaintance that may be
thousands of miles away, in another
cccntrv, and with the odds that most
will never meet face-to-face. Yet ttere
exists a bond and that feeling 01 loss
when they Me no longer with us. Why
is thatr' In tum. we toeld our own
silence, fo r the leeling has ohen come

The statIons handling Ill't control
d utie s were as fol lows: Tony
Tarncsaltis Kf VTE, assisted by To m
Cook Kl OCO, handled the Hawaii
input at the Beactwiew Ter . repea ter
site, and also the Philad elphi a input
fed in from a remote sta tion operated
by Alan earp K1HLZ, assisted by

9: 15 pm when this link was termi­
nated.



Mt:!'et the SCRA 's 1976 "Mr. Chairperson" Bob Thornburg WB6JP/, as he conducfs an SCRA meeting with Vice
" Chairperson" Charlie Ellis K6PNM at his right,

live of h is users, but aware
o f their iffilolvement in the
interference problem.
fl The follow ing morning
I enenoed a breakfast with
about 100 of the users of
AFR and, again. was im­
pressed with their respect
for Kit and the perter ­
manceof AFR .

6 . The SCRA Technial
committee fim heard of the
Inter rererce 10 ABB in
about February, 1975, and
did nothing {due to other
more pressing problems)
until November , 1975, with,

d ) Only if a ll e lse fa iled
and the interference to
ABS was (isl significant
would he move frequen­
cIes.
e] In Bob Tho rnburg' s
opinion, Kit is an amateur
in the true sense and inter­
ested and sensitive to lhe
interference problem. He
is employed as Range Fre­
quency Coordinator at
Edwards, technically com­
pe tent, and has a fine
home brew repeater with
most an the bells and
whistles. He is also defen-

Don Root, SCRA Secretary, displays plaque awarded to ex·SCRA "Chair·
person·' Dick Flanagan W60LD for his many years of service to the SCRA.

lor reno, i.e., 200 W ERP
.. _85 uV at ABB but ABB
put 6.5 uV back at the
same site.

4. Based upon reexamina·
tion of this data and

a ' at that t ime a strong
leeling that WR6AFR
would not submit to mov·
ing. and
b) thai a demand by the
SCRA lor them to vacate
and resubmit wou ld be ig­
nored by AF R,

The measured data just
wasn't fe lt to be of enough
significance to convince and
the tmerteeeoce problem
would continue if th is li ne
was followed .
5. As an alternative, Bill
Wood a rranged a meeting
with AFR to discuss the
problem . On April 23, Bill
Wood, Bob Thornburg, Kit
and Marvel Cloyer. and Dick
Miller met and the fo llow­
ing came out :

a) SCRA has in the past
pointedly ignored the high
desert and the attitude of
the high desert people is
that the SeRA did net

care nor wou ld be inter ·
es te d in co o rdi nati ng
AFR . So AFR measured
many frequencies and con­
cluded ,01/.61 was the
best f rom t he ir site. This
was before ABB put up
the Micor.
b ) Now the ABB output is
very strong in the h igh
desert and required a
beep/delay mode on AF R
to separate tbe two re­
peaters in (he high desert.
cl Kit fe lt he could con­
trol his users to reduce the
inte.-fenonce into ABB.

SCRA
THE .01·.6 1 PROBLEM

STA TUS REPORT
June 17,1976
Bob Thornburg

1. By major ity vot e (l tem
13 of lhe Febrl.lilry 21
I'TIl.'et ingl, ue SCRA chair­
man was directed to in­
str uct WR6AFR to vacate
the .01/ .61 pair and resub­
mit for coordination on a
different channel pair,
2. This mot io n was passed
based upon the Technical
Committee's report 01 the
in'lt'StigatO<y measurements.
Th is report was first pre­
sented at the Febrl.lilry
meeting.
3. Examination of this re­
port clearly showed that,
indeed, in terferen ce could
and d id exist but:

al It took 200 W ERP to
make ,85 uV in ABB fro m
the besl (wo rst ' site,
b ) It a lso showed that
ABB has a 10-15 dB a lliga-

never be what many consider the
tradItional way in which amateurs
should operate, The rather rigid chan·
nelization necessitated by repeater
operation is to many a direct contra­
diction to the way that they have
operated their amateur stat ions for
many a year . It was to me, when I
firSI got involved in th is rather unique
aspect of the hobby a lmost 12 years
ago , However , rather than fighting it, 1
was willing to accept the challenge
o ffered and never have regretted my
decision. Even putting aside the teen­
no logical knowledge I have garnered
over the years, and not count ing the
many lifelong friends I have gathered
along the wav, operiIt ing a d iverse
number of repeaters and learning
more about my fellow man has made
the "trip" well worth it. For indeed,
the VHF repeater has become the
melling pot for people representing
every aspect o f both am ateur radio
and our society in general.

No, the VHF repeater is not " yes­
terday 's" trad it iona l portrait of ama­
teur radio. It is a new aspect of our
world. and along the way it is creating
a lot 01 traditions of its own. Best of
all , you and I are helping to create for
the future some sound traditions,
since we are a part of th is "wi ld new
bre-ed" of amateur.

The .0 1·.6 1 proble m is well on its
way toward a SOlut ion, thanks to a lo t
of hard work by SCRA Chairman Bob
Thornburg WB6JPI. As I have stated
in the past, being involved as a oontrol
station for one of the two systems,
namely PARt's WR6ABB , I did not

fee l tnat I~Id personally commeM
on th is situat ion . Tha....s to the
SCRA, I have been spared being put in
Ih is position, since the fo llowing
report 10 the SCRA membership by
Chairman Thornburg more Ihan
details the problem, the points of
responsibility in the situat io n and
what steps the SCRA is taking to solve
the problem.
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" Breadboard" system of WR6AMZ. Photo by Jim Rieger.

Ed Tipler WA6KYZ, climbing antenna
pole of WR6AMZ. Pharo by Jim
Rieger.

the Technical committee's
report coming out in Feb­
ruary . 19 76 . By this time,
AFR WiI1 well establ ished
Sl!'f\I iog. and Sl!'f\Iing well,
about 100 users in t he hilto
cese t.

a) Interference does exist
to ABB and don't forget
it, but
h l Due to the delay in the
SCRA action, and due to
the SCRA's interpreted
pos ition on the hilto
desert, I do not feel it is
justilied to label AFR as a
renegade or pirate re­
peater.

7. A special meeting of the
ABB repeater comrruttee
was held o n May 14, 19 76,
for Bill Wood an d myse lf.
At th is meeting, the follow·
'ng came out :

a l The interference to
ABB from AF R users is
ge'il!re and could be docu­
mented in detail if neces­
sa 'Y.
b) PARC is p o ssibly
willing (based upon me mo
bership approval I to assist
in funding a move by AF R
- like sponsoring a mutual
fund rai$ing "event."

B. The information from
the PARC repea ter com­
mittee meeting was relayed
to AFR b y Bill Wood and
the present posit ion of AF R
IS:

a) AFR will m(M! il it
rmat.
b ) AFR suggestS maybe­
pos:sibly - please - ABB
could put a NNE null in
their ante nna pattern. 6·10
d B Is en that' s needed .
c ] Pr inc ipa l interfering
base stations h/IYe been
nked 10 reduce ~
toward ABB.

9. Clearly, WR6ABB has no
liabihlyor blame in causing,
or cont inui ng to ca use, in­
terference to their repeat er.
However, and as alway s,
t hey are being "good guys"
and cot1$tructively trying to
resolve the problem.
10. I would like the SCRA
to recognize the coopera­
tion of both groups and
provide the technical com­
mittee the following help in
resolving this prob lem :

a] Recognize AF R as a
cooperative enti ty by
directi ng the Technical
c o m rr nr t e e t o renew
AFR's testing status. valid
for 90 days. with a reeo'}
nized and work ing ,nter·
fe renee problem. ;: ina l
coordination will only be
issued upon resolution 01
the interference pro blem.
b } Remove t he require­
ments of the SCRA
motion.

While speaking about the high
desert .....ea of Calilornia. and repeater
operattOn in that area, we are happy
to intro duce a new addition:
WR6AMZ on Laurel Mountain, reer
the town of Ridgecrest, California.
This syste m has been coordinated to
and opera tes on a channe l pai r of
146.04 in..64 out, and is co-eben­
neled with t he San Diego-based Mt.
Otay system. WR6AC F. While on days
lhat the famed Southern c.tifornia
inversion is "in," the re does exi$f a bit
o f overlap between the coverage of
the two systems; in my opin ion t his is
a good choice, in that it perm its the
travele r coming f ro m the high desert
area en ro ute to San Diego almost
continuous coverage using lhat single
channel pai r. It is, I ~, also the
price you hIIYe to pay MIen there are
more repea te rs than there are available
cllannel pa irs on two meters. I have a
fee ling that in densely popu lated areas
such as this, with thousands o f ama­
teurs using VHF and the need for
more repeaters ever on t he increase,
the day of lhe "super wide coverage,
ta lk-to-lhe-world" repeater may be
drawing to an end. As _ grow. and as
we need spectrum space for more and
mo re repeaters, the t ime will come
when we all may have to give up a bit
and learn to share fo r the common

good of all amateurs, But .. . we are
getting of! the subjec t at han d.

WR6AMZ is the brainch ild 0 1 Ed
Tipler WA6KYZ, through whose tech­
nological know·how WR6AMZ came
to be. Ed is one of those super nice
guys who seems to care about the
amateurs around him . He decided tllat
AMZ would be a good way to help the
amateurs of his community as _II as
the many transients crossing the high
desert equipped with two meter
radi os. He went forth to create his
fully solid sta te home brew two meter
sys tem. Ed designed it so that If you
could hear it , it would hea r you and
when you could not hear it any more,
it would not hear you either '" a
"by-the-book" repeater, inversion IIOt­
withstandi ng. The word coming back
to me from amateurs who have used it
is tha t AMZ works like a champ and is
a pleasu re to operate, Come SA ROC­
Las Vegas time, we will h/lY(! a chance
to see for ourselves ... if nol sooner.
AMZ may be smaller than a beeedbox,
but from what I have heard, it de­
livers. My thanks to Jim Rieger fo r the
fine photos of the AMZ ope ration.

When a VHF-type amateur hears
the term scatte r. he usua lly thinks in
terms of bouncing signals of the
ionized tails of meteors as they burn
t he ir way through our atmosphere,
Any true "tradi tional·' VHFer will tell
you tllat you can make some rather
spectacular contacts that way .
especially if you are adept at high
speed CW, All thi s notwithstanding,
when you mention "scatter" here in
the southland. you are more than
likely lalking about a new group
known as t he '·Southern Counties
Amateur Te leprinters Society" or
SCATS, with SCATTER being the
ti tle given 10 the ir mo nthly news·
letter. SCATS;s a new RTTY organi·
zanon that sponsors an open VHF
RTTY repea ter, WR6ACA 1146. 10 in,
,70 out) , Ioca led atop Contractor's
Point in the rw:lrthem San Fe rnando
Valley and with coverage over a wide
area of Southern California. As its
newsletter, edited by Arny Gamsan
K6PXA. states: "The purpose 01 t he
c lub is f irmly established on the five
pri ncipa ls o f the fundamental purpose
of the amateur rad io service as deflOed
in the FCC ru les and regu lations. In
esserce: (AI Public Service; IB) Ad­
vancement o f the rad io state of the
art; (C) Imp rovement of skills; 10)
Expa nsion 01 operators and tech­
n icians; (EI Extension of local,
national a nd internat ional good will.
The club was esta blished for the pur­
pose 01 achieving these objectives
through the unique mode of telecom·
munications (radio teletype) and to
achieve satisfaction and lun wh ile
accomplishing this."

While around for only about half a
year now, SCATS is well on its way
toward ac hieving its goals , Alread y
they have instituted regular meetings
on the second Saturday of each
month, alternating between los
Angeles County and Orange Counly,
Ilave gotten WR6ACA totally re­
vamped and lully opera tional, have set
up a weekly SCATS net via ACA that
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Ed Tipler alongside repeater WR6AMZ, Photo bV Jim Riege,_
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and you will all live in my heart and
mind forever.

If all 9OI!'S as planned, next month
will be a rather special column. II has
bee n announced thaI Commissioner
John B. Johnson K3BNS will be
visiting Los Angeles, and we are Irying
to arrange an interview with him. Will
it come of11 Drop by ne)(t month and
find OUI.

inside
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STATION OF THE MONTH

6 ca llsign and ending a OSC with a
bunch of ncmbers.

There are a few people whom I
must give a personal thanks 10 for
reasons they best know themselves: to
Lou K2VMA and his folntastic XYL
Linda; to Larry WA2 INM; to Doc
'MJ2NOI ; to Norm WB2IPQ. To all of
you in the " Big Apple" : What you did
on my bfflollf will never be forgotten

hilS pul on the ai r the New York area's
lirst amateur te levision repeater . The
purpose is two-fo ld, accord ,ng to Ed
P,ller W2KPQ , who sort of fathered
the project . First, to foster full utiliza­
tion of spectrum space in order to
protect the amateur service from the
onslaught 01 other services thai are
after the frequencies 1M'! now use.
Secondly, but equally impor t llfl t, is
the intent ion of lIMAAC to use Ihis
machine as a tool to interest and
educate the publ ic as to whal the
amateur service is all about, as well as
a teaching aid in the training of new
amateurs. Bather than go further at
this time, I a m planning an " LW
Feature" on this system and its
diverse uses, based o n a telephone
interv iew I did wilh Ed just prior to
this trip . Tbat will be coming up in a
few monlhs, so hold t ight ; I think you
will f ind the concepl of interest.

The Captain just announced that
we will be landing at LAX in about an
hour and a half, so that puts us
someplace over New Mexico
probably just north of Alb uq ue rq ue.
With the shades pulled down so that
I!'Vl!ryone can enjoy the inflight movie,
I do not want to d ,$llKb people by
opening mine to look out; besides,
hav ing made this tr ip so many limes I
can just olbout guesstimate it . II's been
a good trip home, "smoot h air" all the
way and, as anyone who has ever been
on a 747 will tell you, rather a quiet
trip as aircraft go. I only wish that the
trip had been made for more pleasant
reesons, but life does take iu toll on
us olll and weh was the case.

About 13 daV1l1gO my brother Bob
called to tell me that our dad had
enlered the terminal phase of his
illness and that il was time to come
East , A week ago Sunday, I flew ere
other complement of this fligh t,
Un ited B 10 NYC, so tha t I could be
with Dad fo r whatever the futu re
would hold for him. The Almighty
was good to him, in that he did not
suffer long and passed on very peace­
fu lly at 2:30 Iolst Monday. Bob and I
were wilh him to the end.

I would like to take this ocpcr­
tunity 10 publicly thank the " users
and management" of three New York
Cit y a rea repeaters, namely
W R2AC X/2, WR2ACO an d
WR2ADM, for helping to lighten my
burden ol bit. It was no secret as to
why I had made the trip East and
anyt ime that I felt the need to talk, to
let go a bit, there was always a fellow
olmateur who cared to be found just
on the "o ther side" of my Tempo
FMH. I spent many hours in 050
with some of the greatest people I
have ever known, the users of the
three aforementioned repeaters. While
a lot of these people were old friends,
many were new faces to me, m<1flY nOI
even amateurs when I moved away
from New York, many knowing me
only lIS the voice of Ihis column. They
a ll had one thing in common : in the
true spirit of amateur radio they cared
about me and the situation I was
facing. They went out of the ir way to
try to help, to be friends to this
"stranger in a strange land" sporting a

meels !"iefV Wedr'leSday at 20:00
hours loca l t ime, have gouen active in
amateur radio publ ic relat ions, have
held their first annual picnic at the
ACA site, and have done a myriad of
other things too numerous to men­
tion. They are an interested, pre­
gressive group of amateurs who have
found another way 01 serving their
community through their hobby, and
thereby serve the goa ls of amateYr
radio liseif.

They also put out o ne of the most
profess ional-l o ok in g newslette"
passing through these portals
monthly. I wish that you could get a
look at it yourself - it is just chock
full 01 information about happenings
within the organization, as Mil as
informat ion about the ATTY mode
iuelf. Unfortunate ly, the cos t of
sending out individual sample copies
to llVer-v amateur request ing such
wou ld be highly ptohibitive, according
to my discussion with Arny; however,
the club is willing to send a sample to
any radio club interested in ATTY,
and lor set up a "bulletin e"change"
with such organizations so that knowl ·
edge can be shared by an. If your
o rganizatio n is into RTTY, then <1fl
SASE to Arny Gamson, Editor,
SCA TTER, 8034 GentfV Avenue,
North Hollywood CA 91605, will~
tbe ball rolling.

As I said earner in this column, I
am en route home after almost two
weeks in the "Big Apple." A few
quiclc but interesting sidelights on
what I picked up in the way of
" repea ter happenings" whi le back
there . . , or perhaps I should call th is
" whlIt a crttererce 10 weeks make,"
si~ it has only been that long since I
was last there .

First, when I was here in late April,
as usual I foundWA2AAA on ,13-.73.
Well, that has all changed. While most
of the faces ... errr . . . voices are still
the same, both tbe callsign and the
equipment are new. According to a
long-time friend Ted WA2AGB, one
o f those in charge 0 1 the system, the
10 now says WA2ACX, the old GE
Proqline of the AAA days has been
replilCl!'d by a shiny new VHF Engi­
neering repeater, and a support groop,
the .13-.73 Aepeater Association, is
now in its fo rmat ive stages. The
machine works great, but if you plan
to use it, you had better be smack on
channel and have your deviation level
set properly, as tha i receiver is razor
sharp and will squelch OUI if VO'Jr
devialion level is 100 high. With this
move, . 13-.73 has gone full circle in
NYC from the early days of
WA2SUR, through WR2AAA, then
the revamped WR2AAA on its 1 MHz
channel pair of 14 7.73 in/146.73 out,
and now to WA2ACX/2 back on
.13-.73. As of .Ihis writing, ACX oper­
ates from about 6 a m tilt 11 :30 pm,
but Teddy told me that as soon as ol
few lechnical improvements are made
lhey plan to go 24 hours a day. In lhe
meantime, much success to Teddy and
crew on one heck of a good "Big
City" repeater system.

Secondly, LIMAAC, the Long
Island Mobile Amateur Aadio Club,
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BAD DEAL

t ion caused by the lack of operation
procedures by other Caers. I have
been looked down on by other hams,
and thought it unlair, but let it ride.
None of lhem took the time to find
OUI lhat I have an electronics back­
ground and that I knew about hams
long before CB. Shortwave receivers
and I have been Iriends lor a very long
time, with the ham bands capluring
most of my attention and enjoyment.
Then I discovered 100 mW walkie-­
talkies - boy, whal lun! Biking,
hiking, transmitter hunts and "rag
chewing" with Iriends opened up a
whore new world. Eventually I wanted
more lun and more power, so.t got a
CB license in 1966. Alter a couple 01
years I gave up in disgust , sold all my
gear, and leI the license expire. In
1973, I renewed my C8 license and
purchased a 5 Watt walkie-talkie.
Again, the fun and fru$lration. I told
myself it was time to gel my ham
tickel, lime to Quit talking about lhat
"someday," and do it. The code did
not come easy for me, eYen though
your "Novice" tape helped a 101, I
planned on shipping righl on 10 the
General, but I couldn'l seem to prac·
tice code regularly enough. I decided
to take what I oould get and got my
Novice. After a 3% month wait, my
license came last week. 80'1, what
fun! I can't wait to gel oil work Nch
nighl 10 get on Ihe air. What a way to
practice ceder Those guys with the
keys are more fu n to practice with
t he n the tapes.

Then I read your oomments about
deleling the Novice class I I lor one
will remember these Novice days with
fondness. I don't consider myself a
CSer gone ham - I don' t like being
that kind of stensnc. First I am
looked down on by hams for being on
ca, and then I hear that to be a
Novice is a waste to hamdom. Gee, ,
can 't seem 10 win for losing.

We ll , when I get to 14 wpm or so I
a m going to test lor my Advanced. , ,
and settle for a General.

Thanks lor a unique magaline Ihat
I enjoy so much.

Wi lliam F. Stamps, Jr .
WN8A RZ/KW H7698

Sault Ste. Marie MI

I have a few Ihings to get off my
chest. First, I think lhal Docket
20771 is a bad, bad, deal. Docket
20777 won't hurt me, bul it sure does
bolher me! If I eYer get to 35 or 40
wpm I wilt leel ripped-off if I can't do
it in the CN band. My first 0$0, as a
Gene..-al , was on AM, and I didn't hear
one garbage moulh. Also, AM might
be almost dead, but why kill of?

I like your 110 section, even il I
only fully understand lhe editorials. I
think I am slowly but surely leerning
about microcompulers and, the more
I understand, lhe more I enjoy lhe 110
section.

I for one enjoy ON, and in your
September editorial , when you said
lhal there wasn't a lot 01 ON aClivity,

1'--__1

WHAT FUNl

O FF TARGET I

Harold Chase WN 1VVH
62 Pr;rtt St.

Reading MA 0 1861

I've ~r written a magazine
before, as it lakes a 101 to make me
write, but you have done n. HilYing
been in ca lor len years, I know the
joys 01 portable communicalion that
walkie--talkies provide and the trustre.

Walter Norton
Nashvi lle TN

fully impressive. It was as big as two
suitcases. It COSI better than $900.00.
You needed at least two o f tile thi ngs
to teach the class properly. It was an
analog device which would, if you
treated it properly, add vollages from
lWO power supplies and d isplay the
resullS on an oversiled vollmeler. For
only S900.00. Now I find that there
are digital devices available that are
immensely better al a fraction 01 rre
cost. , ,

Am looking forward to receiying
my subscription. Keep up the good
_k.

For lhe past few months I have
noticed, fair number of letters on
the'Sl! pages Irom angry custcenees of
Trigger Electronics. I would like to
add my story 10 lhe long list of
complainlS, for the benefit of any
other1 now facing this problem.

Lasl November I ordered seYeral
items for, I,i r amount of money and,
hearing nothing alter two months, I
wrote them a polite letter asking
aboul the delay. I got back a postcard
saying lhal the goods would soon
arrive. Still hearing nothing further
al ter two more months, I called them
and got the same response.

To make a very long story short, I
wrOll! more letters and gOI a brush­
oil, alter which I saw me letters in the
June, '16, issue 01 73 and lollowed
some o f tlleir suggestions. I wrote to
the FTC and got a polite brush-off.
Then I went to the postal authori ties
with all the information. They irnme­
diatelv took it up and sent it on 10 ire
Postal Inspector , and there it has been
bogged down for a lmost a mo nth.

I would no w like to request of
anybody who has had trouble with
Trigger that they, if possible, write me
a letter te lling me about it.

I SUSpeCI Irom the number of
letters I have seen in 73 on this matter
that there are many more who have
compramts against Trigger. If enough
people come lorward, we could con­
sider a class action suit against Trigger.

I hope this letter will appear in 73
and maybe help to clear up this
siluation,

To close this leller, I would just
like 10 say thaI I enjoy this magaline
and hope I do nol again have need to
take up space in this column for
complaints.

1'---__1
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I h_ just applied stamps to two
leners. One requests a couple of tapes
and some back issues 01 73, and the
other a subscription to 73. E'nft
though I have neve!" seen an i$SUl!
belore (his day , am sure that I will be
~ satisfied Your magaline has
style. I particularly enjoyed your edi­
torial pages. For some reason t!lev
remind me of John Campbell's edt­
lorials.

Now for some invective:
@,",~·"'t =&S(@'=iI" &"·S(%..III
Why didn't someone tell me? Here I
am patiently plugging away at the
code on a record tha I I purchased in
good faith, and now I find thaI the
test will be adminislered at 13 wpm
spaced to 5. I do not remember this
fact being mentioned in any publica­
tion which I have read. In fact, I do
nol remember it being mentioned in
either your books on General class,
Advanced class, or Advanced E:dra
licensing. The point is, you say Ihat il
mighl be well for prospective hams to
attempt General cress immedialely. I
would have, had I known that little 13
wpm fact from rte beginning. Now I
get that sinking feeli ng that comes
from going 10 Jail without passi ng Go.
So maybe it was in yo ur Novice book.
I confess I o nly skimmed it , since by
the time it got back 10 rre library I
had already read the Genera l book. II
would have been nice had there bee n
some mention of the feet in lhe
Gene ral book . II would also have been
nice if there had been some ment io n
01 how one might have subscribed 10
73, along with the fact that the book
is a reprint of articles from Ihal
magaline. Spill milk.

May I say Amen 10 Mr. J ames
Whilfield's comment on keyboards in
your AU<].lst issue. I own a Dyorak·
style typewriter. Finest kind.

Finally, I hope thaI I will be ~ng
a 101 01 info in the coming issues on
meroo-ccessces, They are, Irom what
I have seen, astounding.

LeI me explain why they f!abber·
gasl me. One 'leal ago, as a teadler, I
attended a seminar on the new wrri(:·
ula for science. Along with some 01
the more ridiculous things which will,
I fear, be foisted on our children in
the future (imagine, if you will, the
10lal1y serious proposal of one wrri(:·
ulum that physics be taught by haying
the sludents write Jeoeoeee poelry!l
was one system thaI would have $I\,t­

dents use an in·classroom computer. I
knew nothing 01 coenpeters at the
time and that computer looked aw·
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KEEPING UP WITH HERB
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Please publish the following correc­
tions to my "Touchtone Sequence
Decoder" article published on page 52
of the June issue of your magazine: I)
missing pin number on top 01 the
14122 in Fig. 4 is pin 11; 21 wire from
pin 12, IC1 , Fig. 4 goes (0 pin 9 of
IC1 , not pin a as shown; and 3) in Fig.
2 , the C3 symbol is reversed . The plus
side must face pin 6 of the 741 if (he
circuit is (0 work properly.

C. W. Andreasen WA6JMM
V.. NuysCA

Whal i$ with these old·timers who
hate CBel"$? When I ....s 9 years old I
got my first C8 radio; there were 22
people on channel n, all of whom
were 9 to 13 years old. Out of those
22 people, 18 went on to bec;ome

hams; 3 now hllve f.E. de-grees, three
have first phol"ll!'$, and all of those 18
iln! in the electronics field. Without
any Question. C8 radio was the Ihing
thaI sparked them onto electronics
and look them into the world of ham
radio. If anyone has Of knows of a
young person who WilInlS 10 be iii ham
but is not ready to take iI code or
theory test, send him on to CB radio.
I know lhal it works to promote ham
radio.

James W. Menefllll, Jr , WA4 KK Y
New Al bany IN

I was quite shocked to read
KL7AE's tetter in the September 73. I
ordered Wilson HTs for 2m and 450
MHl on the first of June, and now a
weeks and 3 phone calls later I still am
awaiting my HTs from (hose Wilson
"Good Guys:' Who did Herb know to
get such service?

Bill Fu lcher W4AST/K4 RTA
Hendersonvi lle TN

P.S. For myself, CB radio was the
thing thaI got me going in the radio
field. At the age 01 23 I am the
youngest station rnanaqer in the coun­
try ! I also want to thank you for some
of the finest editorials I have ever
seen, Some of the local hams (Louis­
ville) know that I support you, and
think that I must be a John Bircher of
ham radio, Keep up t he good work.

1'---__11 1

1'---__1

1'---__1
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RAMSEY RECOMMENDED

I just w rote to say again keep up
the good work. You r magazine gets
better all t ile t ime. One t h ing I miss is
the Solid State column by Waller
Scott. It had loiS of interesl ing th ings
in it . I enjoyed it because it kept me
up-la-date on new trans istors. Please
bring it back. Also, I rmss the repeater
upda les that you had so often.

As you always say, the 73 code
tapes are rea lly great. I know in our
area they a re used to train many
Novices and people that want 10

update for a higher cress. Several
people that got the 73 tapes said that
tlley never kne.... how easy it is to

Kudos for Ramsey Elect ronics of
Rochester NY, an soveruser in 73.
John Ramsey and his wife were ex .
hib ito rs at the ARR l Atlantic
Division Convent ion in Philadelphia
on July 23-25. I purchased a fantastic
little 6-LED clock wh ich didn't wwrk
due to a couple of solder bridges I had
added but didn 't find. John
straightened the problem out in a
couple of minu les at no charge. Very
frie ndly and personab le wit h all who
came to his booth , I'm sure the firm
wi ll do quite we ll and I recommend
Ra msey Electronics withou t resetva­
tion.

Thomas R. Sunds tro m WB2AYA
Willingboro NJ

AC3USS operates from the Senate
Office Building o n the Capilol
grounds, Over one half of the Senators
and many commi ttees have their
off ices in the same build ing (and are
thus suscepti ble to our RF t). The
station is enti rely financed from t he
private funds of members and began
operalion in 1969 . It was, according
to the Capitol Hill Histor ical Society,
the lirst recorded amateur radio st.
t ion opera ted from the legislat ive
bo-anch of government . Up to one
kilowatt of power is used 0f1 160- 10
and 2 meters to contact hams around
the nation and aro und t he world fro m
th is histor ic landmar k a nd inst itution.

David R. Siddall WA1FEO
Washington DC
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on page lB, and, 10 and behold, there
is a small but on-scuignificanl typo.
The or iginal shows a connection
between t he lead from SW3 and 4 to
the lead from SWI a nd t he green pilot
light to 0 1. T here should have been a
connection dot where those lines cross
- and there ain't no such ani mal. No
wonder t he poor guy couldn't gel it
working right . I sem him a correction
and nope tha t you can publish one
a~, before too many guys think that
t his is just another doonge article.

Amy Cain WB4FOQ
Melbourne Fl

. ~, .... . , .... ' J ... "-C-.'""";"C'_ .
_~_"I_- -'-..- _I~ ..

With interest I read your edilorial
on page 4 of the July , 1976, 73, a
portion of which concerned the use ­
or nonuse - o f bicentennial callsigns.
Certa inly it is in tbe great American
tradit ion of freedom that each indi o
vidual amateur operator is allowed to
independe nt ly dec ide wh ether o r not
to use the opt iona l identif icat ion.
Your readers may be interested to
learn t hat we at the Capitol Hill
Am a teur Radio Society confirm
AC3 USS osas with a special three
color QS L.

The card depict s tbe " East Front of
the Capitol of the United States as
o riginall y designed by William Tho rn·
ton - and adopted by General Wash­
ington - Preside nt o f the Unit ed
States." It looks quite different today,
having been added 10 and modified
Sl.'Yera l times. Visitors to the Capital
may view a history of the Capitol 's
physical evolution in the " crypt ." The
drawing re produced on our OSL card
is in this e Khi bit.

There is qu ite a h istory behind Or.
Thorn to n, the Capi tol's arch itect
(today the arch itect of the Capitol ­
an appointive office - oversees the
structu ral and mechan ica l care of the
Capi tol and associated bui ldings and
groundsl . Thor nton was a medical
doctor and inventor whose major ama­
teur archi tectu ral p roject seems to
have been designing our Capitol
bu ilding, Even though he missed the
deadline for the design compelition,
his d rawings were acce pt ed. Both
George Wash ington and Tho mas
Jefferson liked his plans and he won.
His prize? Five hundred dollars and a
lot in the then brand·new (and quite
muddyl City of Wash ingto n.
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Jim Dates W20Ll
Coming NY

BUG II

BUG III

QUALITY

KENSCO CARES

Enclosed is a check in the amount
o f $ 10.00 fo r a 1 year subsc ript ion to
73 MagBiline. While I have little active
in terest in the hobby of amateur
radio, I find your new computer
columns and art icles to be o f exeeuem
quality and contain more good tech­
nical informiflion than is available
from any o ther source - I'lOt to
me nt ion the best selection 01 com­
puter equ ipme nt advert isements of
any magazine around.

Robert H. Lyons
La'l$ing MI

Please note the followi ng ccrrec­
tions to my article , "500 MHz Scaler"
(October, 19 76, page 621: 11 the CE
outpu t of the 11C90 is at p in 1, while
tha t for MS is at pin 14; and 2) the
unlabeled capacitor on the component
layout should have a value of 10.

Peter St ark K20AW
Mt. Kisco NY

Thought I would write you and te ll
you about one o f your advertisers,
Kenoco Comm. of Quincy, Mass.

I had bou~lt 2 sets of xtats from
t hem and used them on my mobile
and home 2 meter rig. Then the guys
who own one of !he local repea ters,
because of some 3td order intermod,
decided to change frequency. I figured
I was out S20 for the 4 xtars, having
no ne for the new frequency. So I
wr ite to Kensco and they came bac k
with a very interesting policy: "If you
bought xtats from them, you cen
exchange them with Kensco for any
other ones you may want at no
charge."

How about that for a policy? If
Kensco would allow you to mention
t his policy in your magazine, it would
be giving the ham who buys from
the m a break.

J ust returned from an eKlended
vacation (cum job-hunt ing ex ped it ion )
and, after sorting t hrough about 10
pounds of mail, I came across a letter
(read plea fo r help) from Bob Brown
WA6ZK I in Lo ng Beach, California.
The poor guy read my article on the
soldering iron holder in the July issue
o f 73 and decided it was iUS! whal he
needed. so he built it eKactly as shown
and wired it in accordance with the
published diagram. To make a long
tale even longer, it did n't wo rk right
and he cou ldn' t f igure out why. I dug
out the orig inal copy and chec ked my
pencil d rawn d iagram against the one

1 1
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STIMULATED

ANGO LA ANGU ISH

you were wrong. The gereral ON band
on 40 meters is very crowded at
night.

I really enjoy your editorials, and I
have had many pleasant experiences
wit h your advert isers. Keep up t he
900d work.

Penn McClatd1ey WB4DPT
Atlanta GA

I am rea lly interested in th e com­
pute r aspects in relat io n to ham radio.
I was getti ng a lill ie bored with ham
rad io in genera l, and the computer
anicles and ads in your great magazine
I\8ve st imulated my int erest, I sub-­
scribe to about eighl different radio
and electronic and scientific type
magazines - 13 is .. I ,

1 also would like to comment about
two of your advertisers, as many have
done before me, Namel y, S. D, Sales
and James Electro n ics. Their service
and prices can't be beat, The y will
have all my busine$S.

Jack Ehrlich WA6ASQ
Eureka CA

1'-----_1

I have just returned from a two
week tour of duty in l uanda, Angola .
The company I work for has a ccn­
tract with the goyernment o f Angola
10 install some communications equip­
ment . I was oyer there checking out
Sl.'Yeral of the trensmitte-s to be used
in tbe system.

While I was t he re, I was to ld abou t
the fo llowing incident. Near our ware­
house on the outskirts o f Luanda is
the site of a very inte rest ing ham
station. This station had the most
beauliful dish and heliK antennas you
would want to see. The chap who had
spent his whole life bui lding up this
fine station was CR6CH, Sr. Carlos; M.
Bettencourt. Well, when the chllllge in
government came 10 cess recentl y t he
Cubans came in and stole all h is
equipment t hey could cart o ff. The
dish and helix antenna are still the re,
but that is about all. Then about three
weeks ago "bandits" broke into h is
house and murdered him. Tha t is the
"offici al " explanation. No one
believes that story, though. As far as r
was able to delermine, ttere .e no
hams active in Angola legally at Ihis
time, The counlry designat ion has
bee n changed f ro m a CR6 to D2 , . ,
bu t no ha ms could , find. I don 't
bla me them, considering "bandits" on
the loose!

So much for Angola. Now that I
have returned home from t ha t long
t rip I plan to gel at it again and do
some more eKperimenting ....ith my
microcomputer and put it on the air
wit h my station. Will write up my
ex periments and send trem 10 you for
possible publication , .. back to tre
workbench . ..

Lou is I. Hutton K7YZZ
Bellevue WA

1 11'-- 1
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P,S. My first issue of 73 was the
September, 1976, one. That is where I
read of the net and found ou t about
it. It will become # 1 in my magazine
libr,ry, as I won't miss any coming
issues. Just got started with , 101 ·B ­
a few kit of wire. Who said all CBers
were clowns?

I find it , mus ing 10 read letters th at
you have printed, wr itten by hams,
that castigate you for advertising CB
radio and advocat ing recruit ing future
amateur operators from the ranks of
CB o perators. Personally, I a'}"ee with
your stand on tbe subject . CB has
grown up Quite, bit since the fuel
crunch and the advent of the 55 mph
speed limit. CB radio has its place in
the OYerall scheme of a;mlmunica­
tions.

For instance, when I travel, I ha~ a
C8. a 2m emateur FM rig, and my
"company" radio in the car, J wo rk
for a large governmental public safe ty
communications agency, and thus
have the 24-hour·per·day services of a
public safety dispatcher available at
the push o f a mike button. And, since
our agency uses multiple high level
repeaters, I can contact the o ffice oyer
much of central California.

MaS! hams wouldn't scoff if I hap­
pened to report some son o f e mer­
gency over the company rad io , yet
these same hams would look at me
funny if I reponed this same emer­

gency to the West Dismal Seepage
REACT o n channel 9. They also
would probably th ink that familiarity
wit h the tuecoe on a public sa fety
f requency is the mark o f the profes­
sional, but if I should use thilt same
radio code on CB I wou ld be bra nded
a nerd - or worse.

CB radio let s me talk to my lady
legally, wit hout her having to become
technically or iented or ta ke , ny test.
When we visit her family o n lhe north
California coast, CB is virtually the
o nly communications we have. There
are few hams up there on 2 meters,
but there are plent y of CBer1.

On the highway, my little 11 meter
riq has paid for itse1l oyer the paS!
year by helping me avoid speeding
tickets with their . ttendant lines, not
to mention the il'l$~ance premIum
increases. When the speaker spa lSoct,
" Break for that Sout hbound, you got
a Smokey on your back door," it's
just natural to back down 10 " doub le
n ickels." Bless the truckers. They have
set up a really efficient communica­
t ions system.

The CBers I've met on the road are,
for the most Pilr l, every bit as friend ly
fl the hams I ran imo f iftee n years
ago when the ink was sti ll moist on
my new license and I hesitated before
entering a club meeting of electronic

talking to all of the grea t people in lhe
world of radio and handing them the
respect they very much deserve,

John P. Keefe
WBterford NY

1

I

Michael E. Casciolo
K1DZH!W8400D

Hun tsville AL

BUG IV

HATS OFF

Curtis Junek WBiUYF/6
Fair Oaks CA

REJECTION REJECTED

DOWN TO REAL GOOD

I rejected 73 ear li er this year , as I
subscr ibed to aST and HR. Last week

I borrowed a copy o f your June issue
fro m K4FTY and realized I should
have subscribed.

Listening to WB4GLG in Kentucky
working on the hurricane watch net
was no t on ly refresh ing but truly
exhi larat ing. Being a 4 year vet of CB
,nd seeing how "good buddies" spend
most of the ir lime .guing about
whose "channel" it is and whose mike
is splattering who, it .ws good to hear
him land the eecnuess o lhers) re.lly
pu tting their all into helping t hose in
reed

I myself have 10 say " hats off" to
those involved in the net helping
others. And to the few idiots on t he
band - may the sho rt circuits of a
thousand Hurr ica ne " Belles" invade
thei r shacks. along with the FCC with
their axe.

I am working to get my Novice,
then General, ticket in the near future
lJanuary, hopefully ), the Good Lord
and FCC willing. Looking forw. d to

your distribution, royalties, etc. I'd
like to see a good software distribu­
tion for KIM, since the 6502 is a
really nice CPU.

L.....-.-__l

Bob Grater K6SUB
Santa Clara CA

Concerning the article on the "TT
Pad for the Wilton HT," July, 1976, I
have fwnd that the p¥t number givet'l
for the Motorol, belt clip is the
number stamped into the plastic, b UI
the pans catalog lists this part lIS
= 1-84 206D8 1 and sells for $3 .50. I
ordered m ine through the local
Mctcrcta shop and, su re enough. th is
was the nu mber on t he plastic bag the
part came in. Hope this info helps
those who want a good belt clip for
lheir HT .

Harold C. Hagaman WASFCV
El Paso T X

Ho w about some articles for the
ham tha i do not haYe anything about
them except that they .e expensive?

Super grea l maga.zine, except for
those If0 articles - they cut it down
to real good.

Well, 73, and than kS for the good
mllQilllne.

1 _____

1__-
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OFF TARGET II

THE CAUSE OF IT ALL
L...--__I

Well, you' re the cause of it all!
Your 1/0 articles got me hooked on
this compuler business, and nOW' I'm
knee deep in it. I'w been going to a
microcomputer clltss given by t he
"Byte Shop" here in Santa Clara, and.
besides learning a lot , I've found that
most computer hobbyists aren't all
that famiFiill" with ham radio and 73
Mag.uine in perncuta r. There is a
defini le crossover poin t in the tech­
no logy, and the two f ields ce rtain ly
complement each o ther. Tak e, for
instance, the use of ham AFSK tones
for digital data recording vs. the KC
standard lwith all due respect to your
trip to Kansas City). The baud rate
using our standard tones can be much
faster than the KC standard. The
point is, the technologies cross, and
systems thai _ consider "run of t he
mill" can be a godsend to com­
puterisU, I've done my bil as far as
informing the local group as to v.tlat
73 has to offe r, but t here must be
some way to let the computer ho b­
byist audience know the advantag.es
ham radio hils to o ffer .

Your idea of making eessene tapes
available with computer programs is
outstanding. My entranot into the
computer field was viii MOS Tech­
nology's KIM-l CPU board. Doe of
the main reasons I purchased th is
board was the on-board cassette inte r·
face. KIM·l does not use the KC
standard, but it is an e xcell ent rmer­
face system and may be recorded on
normal cassettes, Th is could be a
starting point for your software dis­
tribution system, and I'd rea lly like to
see this happen. A yent leman in San
J02 is just finishing a 2K Tiny BASIC
for KIM, and I'll COntact him when
he's finished to let him know alxlut

As a subscriber to yoor fine maga­
zine, I've seen ywr comments on
Trigger Electronics..

I recer1lly received my Novice
license ,nd, with it, , batch of adver ·
tisements with mailing labels dis­
t ribu ted {sold?) by the FCC, One such
advertisement was from Tr igger Elec­
tronics. 8 ca talog. The catalog was fu ll
of such bargains, that, forewarned by
letters in 13, I took a second look.
What I found was a catalog printed in
19 73. It was mailed to me in June,
19 76 .

I wish to bring this to ywr atten­
tion and, hopefully, keep some new
ham from making a blId mist ....e.

Thomas G. V..ra WN8ZRL
Fairborn OH

John Kienzle WA2UON
ClIStleton m

England_ In this way , they _re able
to utilize their home st,tions, their
radio skills, and their geogJaphic
knowledge in a useful and e xcitirlQ
way.

I
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WATCH ING BelLE

learn tile code. Learn it at 13 wpm
once and be done with tile hump and
all the frustratiol'l$ that go with it.

I believe thil t you .e doing t he
ham radio fratern ity a great service by
selling these tapes at such a low price.
I k now that they have helped many
new hams get star ted . They rea ll y are
revo lutio nary in their methods a nd
speed of learning for the st udent.

Keep fiqht ing Ma Be ll, too. She rips
us all offl I don't know what she did
10 Te/epllo". E"'crronics Li"., but
the magazirw must have gone undef"
because I get no more copies and hlI~

written them several limes WIth no
reply, I did gel a notice from Pacific
Bell sent to all subscribers not to use
any information in the magllzines. I
don't know what gives Ma Bell or
anybody else the right to censor the
press so it can' t pri nt information on
it, but if it can, t hen we are ruled by
t he big corporations.

We need more men like you,
Wayne, to wake people up before it is
too late and _ are no longer free, I
know _ are not free now, but slowly
but surely 1984 will really be WIth us
with Big Brother at the controls and
us just puppets,

Keep f ight ing the ARRL too,
because they are against prog rllSS {or
so it seems to mel. and let's get some
new blood in the ham rank s that will
stand up to get more frequencies for
o ur bands. We could su re use them, as
many of them lie fa llow . Used only by
the government occasionally. We
could put them to better use!

I am with you lClOCJ%, Wayne. Keep
73's high standards up there,

Pete Hons W3PKH
Portage PA

Student ama teur rad io opera to rs,
members of Maple Hill High School's
Amateur Radio Club, WB2YCR, stood
hurricane watch at thei r home stations
during Hurricane Belle' s recent visit to
our area. Alen ed by telephone, each
student moni tored special emergency
net frequencies on receivers a t their
home stations. On these nets, the
students learned by listening to actual
e mergency net procedures, info rma­
t ion bu lletins o n damage an d evacue­
tions, and "tra ffic" or message­
handling techniques, Most of the
studem operators listened to t he Red
Cross Emergency East Coast Net ru n
by station W1KBN in Boston . Others
monitored state nets in New.leney,
Pennsylvania, Delaw.e, Connec1icut,
Massachusetts, New York, .,d New
Hampshire.

Students also copied de tai led infor­
mation on the storm's progress f rom
stat io n WWV, run by t he Nat ion al
Burea u of Standards. These bullet ins
gave the storm center's location in
long itude and latitude, its wind speed,
d irect ion of movement, and o ther
vilal data. Using skills Ie.ned in
Geography class and maps from local
gas stations, they plotted the storm's
progll!'S1 from Cape Hatteras into New

1 1
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STUCK UP

O FF TAR GET IVI
Just a q uid nate to tel l you 9U'{5

what a great magazine you put out.
No,", that I've go t your attent ion, I

also want to compla in about Trigger
Electronics. 7 weel<.s ago I ordered
two measly No~ic;e band cr'{5tals for
$6.30. Aocord ing to my canceled
ched, t hey cashed it 3 da'{5 later and
I ha~en't heard fro m them si nce. Aher
phone calls and leiter writi ng. I fina lly
had to go to the Better Business
Bureau. It would have been quicller to
have my local suppl ier back order it
from the factory . Fine way for a new
Novice to start out _ shining new
equipment and no crysta ls. Oh, well.

Keith Payea WN 1WWX
Fit rNiUiam NH

1 1

P.S. Notice how I d idn't even bring up
the fact that 13 has published CB ads
(a commercial sellout?! and OST
hasn't. And ocoee how I didn 't men­
tion how, as yoo stated. " informing
CBers is our d uty as hams." I didn 't
say, "no, it isn 't _ it is oor d uty to
convert CBers to ham raclio?" Don't
worry , I won't say it.

Well, Brian, I've been reading OST for
over 40 years now ... ic's okay.
Regarding anti·73 teeters .. . yes, _
got one last monrh , . . it wasn 't lo'II'ry

inreresting. - Wayne.

QST are both good and worthwhile
magazines. and contribute to the safe
growth and support of our hobby.

Brian Rackham WA7ZHJ
Scottsdale AZ

I am glad to see all of the ham
magaz ines finally covl:!t"ing t he CB
scene. I cannot say that I am in total
favor of CB, but I see the need for it
and understand the reason for its
popularity.

I have had a CB license since 1961 ,
obtai ning my ametecr license in 1965
and FCC Commercial license in 1968 .
I will no t in any way have a CB rig in
my house, bu t on the o ther hand I go
nowhere in my auto wit l'o:l ut o ne.

On a recent 5028 mile trip from the
west coest back east and back through
the northwest, I became more con­
vinced t hat the majori ty of hams are
stuck up. I met very helpful hams in
all states, especially Denver, Salt Lake,
Oldahoma City and Phoenix. How­
eYer, in genera l they wouldn 't even
talk. In many cases, asos on a re­
peater would sto p, and then severet
minutes later I would hear, "Welt,
guess tha t ' nut' is gone - r'IOW we can
continue: ' The number of dosed re­
peaters is amazing.

On the ot her hand, I never met an
unf riendly CBer. Some rough language
many limes, but at least an answer.

Also, there is alwa'{5 someone man-

Con rinued on page 18

U-HUM

villify you for it, but I love you for it ,

Paul L. Schmidt W91DP
Bloomfield IN

It seems that every simple GR P rig
IS me/ll"lt for 40 meters. I wish some­
one would d"gn a simple tr..smitter
lwith a complete parts lisll for the 15
or 10 mete r Novice bands.

The o nly thing I have agains l 40
meters is all those u·hum fOlt'ign
stat ions. It 's almo5t impossible to find
a section of the band that's clear.

Whoever had the idea of combining
broadcasting and amateur statio ns is
o ff his or her rocker!

I'm 14 years old, and am wailing
for my Novice t est to arrive.

John Hall iwell
Hampto n TN

1 1

Having been a member of the
A RRL for two years, I was never
exposed to the "o ther side" of ham
radio - that is, until a fr iend gave me
a couple of bade. issues of 13.

Now a subscriber, I find 13 an
entertaining as well as usefu l maga­
zme. Ho wever, I have a few sug­
gest ions wh ich I th ink would make a
good th ing better. First (and mo$l
annoying}, is the fact that you rarely
lif ever) publish an anti-l3 tetter in
your " Letters" co lumn (and don't Iell
me th ere are n't any II. Even GST has
one o r two an li -AR RL le llers in their
correspondence column even
though they obviously disaogree. Sin­
cere negative a-iticism is a usefu l tool
- and should be voiced.

Another problem is o ne you rightly
accused GST of - too techni ca lly·
oriented copy. Late ly, 13 has more
dosely r~1ed an RCA TIL
ma nual than a ham magazine - how
about some basic projects?

One th ing which I was at first
opposed to, but late r very much
pleased wit h, is the 110 section.
Alt hough some articles are out of my
reach, 13 has effeclively introduced
me to m icroprocessors which I soon
hope to beco me involved in.

Another advantage of 13 Oller OST
is 13's lack 01 dull columns of call
Ieners, contest resu lts. " News and
Views: ' etc. QST W8$les half an issue
each mo nth o n this. Ugghh!!

As far as QST goes, I find it a
worthwhile mll'JilZ ine because it gives
curren t news. has some basic and
practical anic: les each month, has
wanl ads, and is published by the
ARR L, whic h, although it is no t the
best organization and is not totally
agreeable with my ~iews, is still
worthy of my support.

So, all in a ll, I Ihink I speak for at
least a few hams when I say 13 and

IMISSED

Wm. R. Ooctor WA9QJO
Angola IN

SHOCKED

ATLAS ANSWERS

OFF TARGET III

--------- I ANTI-73? I

'----__I
A little experience you might get a

kick out of happened just recently , I
got a great buy on an Atlas 2 10 Kfro m
a dealer who picked it up from a CB
dea ler on a bad debt . La and behold,
it had o n the dial and on the Ireqs the
11 meter band all marked out as
pret tv as can be . And. of course, with
200 Walt input .

A letter to Atlas complaining about
this setup brought a quick telephone
call from the California firm with the
information they did net put this rig
out in lhat condition and t hey had
encountered this before. They kind ly
sent me a new d ial and a lit tle
tweak ing brought it back on 10
meters. Incide mally, tha t is o ne
helluva rig and every mobile HFer
should have o ne,

I

Concerning " Another Shooti ng
V,ctlm" and Trogger EIec;trQl'lIcs, Rrver
FOfflSt, Illinois:

My adv ice to all t he amatt!\l rs o ut
there who are waiting and waiti ng is
that a few complaints to the postal
authorities will straighten out Mister
Trigger pretty quick. The Post Off ice
is very eager to go after people like
tha t.

The August issue of 13 is the first
o ne for me and it looks like a very
intere5ting mllgazine. I'm sure I will
enjoy it for many yea" to come.

Gerald Greenwood WB9SWA
Chicago IL

Hermann Kortbus WA2LWK was
killed today in a car accident . Many
hams will miss his $Che<lules, he lp and
tneocnress. Hermann had his 60 ft
tower anc:I 4 er quad ready to put up,
but he never got to it .

Kur t Bittmann WB2YVY
Centereach NY

P.S. This letter was inspired by your
editoria l in the J uly issue of 13. I

I I
hope it meets your standards o f com-

, p la lning.

,'------

September '76 13 Magazine arrived
today, I am shocked to learn that FCC
Docket 20777 is so res trict ing,
especially since " de-regula tion" is sup­
posed to be the FCC's new motto.

It seems to be ano the r case of a
government bureau pushing the
citizens aroond - like auto seatf
strangle belts and inflatable cushions
- motorbike helmets - father ·sonl
mother·daughler bencuets, and so on
- including confiscatory taxes.

Your comment in "Never Say Die"
regard ing opening up the bands: Any
mode anywhere sounds excellent and
makes good horse sense. The bureau­
crats and the A RR L will hate you and

1 '
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superme n, The Marin Amateu r Radio
Club of Novato treated me wonder.
fully and made me feel at home, even
though I had a Technician license and
c;ouldn 't operate on the " club" fre­
quencv of 3885 kHz. They e n­
cooraged me to write a VH F co lumn
for the dub paper, and to $I'!! up the
VHF stations for fie ld day. I felt
appreciated, and it was great . II ham
clubs made newoomers feel at home,
welcome, and "prou d to have va here,
Podner (with a capital Pl." I feel that
the ranks o f amateur radio would
swell visibly. People are insecure in
slrange surroundiogs, and a neophyte
ensnarled in a snobbish ham club
meeti ng w ill probably leave, d isillu­
sioned, and take up photography, sky
diving, or some SIXh. If I had been
treated discourteously during my
elll"ly da'{5 as a ham, I never would
have pu rsued the hobby. I fee l that
most fol ks feel the same way. No one
enjoys bei ng made to feel st upid or
inadequate.

Another thing to remember : A
CBer lo r other person who has not
been initia ted into the world of elec­
t ro nics) can OO VfJr ask a stupid tech­
nical question. 8e patient . If they
knew as mIXh as you do, they 'd have
a ham ticket. But they 're just starting
cut, just as you and I did many years
ago. They don 't have the amateur
license or skills, o r a commercia l
radiotelephone license. CBers appre­
ciate patient , detailed, simple answers
to the ir queries. Oon't try to snow
them with your great knowledge ­
help them w ith it . Be sure that they
unde rstand what you are te lling and
showing them. While you 're at it,
show them amateur r;Klio, and how
easy it really is to get started. Chances
are, you'll have a new recruit lor the
amateur ranks. But if you rid icu le
him, and ma ke him feel so low that a
snake wouldn't have to step high to
get over h im, don't exoeet him to be
enthusiastic about gett ing into ama­
teur rad io . No man goes read ily whe re
he feels outcast before he begins.

Thanks for taking the t ime to read
this letter. You have my permission to
line the bottom of the birdcage with
it.

I am erx:losing a check to cover the
cost of the 14 wpm code cassette and
the Advanced Class license study
manual . After 15 years as a Tech­
nician licensee, I have decided to go
for the b iggee. And, as a lifetime
'scnber, let me add, Keep It Coming.
Your publication is the best I've seen
in the fie ld.

AI.. Christian WA6YOB
San JoM CA

I have found an error in my article
in 13, Apr il, 1976, p. 55. " One IC
Tone Burster: ' Here's the change,

The emitter and base of the NPN
KStr are switched; the amp is common
base, not COfflITlOf1 emitter.

Lhary Meyer WB6ZMA
Fairfax CA

1 1
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Editor:
Robert Baker WB2GFE
15 Windsor Dr.
A rro NJ 08004

(A~L E~N OA ~

* = described in last issue

IARS/ CHC/ FHC/HTH OSO Par ty
RSGB 7 MHz Contest - SSB
ARRL Sweepst&kes - CW
YL Aonivel'$ilry Party - Phone
European OX Contest - RTTY
Delaware OSC Party
Missouri OSO Party
Internat iona l OK OX Contest
ARRL Sweepstakes - Phone
All Au$trian Conte$t
10 Meter Ground Wave Contest
CO Worldwide OX Contest - CW
AR RL 160 Meter Contest
TAC Contest
AR RL 10 Meter Conlest
Stra ight Key Night
YLR L YL·OM Contest - Phone
YLRL YL·OM Contest - CW
YLRL OX·YL to Stateside YL Contest - ON
YLR L OX·YL to Stateside YL Contest - Phone

IARS/CHC, FHC, SWL·CHC,
HTH OSO PARTY

Sl.ts: 2300 GMT Friday,
November 5

Ends: ooסס GMT MondirY,
November 8

An SASE to K6BX will b ring more
detai led information. Contest is open
to all amateurs and SWLs wor ldwide.
Same station may be worked on each
Dan<! and mode; SSB and AM are
different modes..
EXCHANGE:

OSC Nr.• RSITI, name, CHC/FHC
Nr., US state and county or similar
division. Non·members send " HTH"
instead of CHC/FHC m.
SCOR ING:

For CHC - 1 point per 050 with
o ther CHCers, 2 points if HTHer , and
1 add ilional cosm if YL, BIP, FHC,
Novice. CHC-200, Meril or Club sta­
tion, or il on VHF /UH F. Double
above points if OSC is out of own
country . For HT H - contacts with
other HTHers cotJnt 1 poin t, with
CHCers count 3 points. Rest same as
above. Fo r SWL - use same as above
depending on whether CHC or not .
MUL T/PL/ERS:

Each different continent, country,
ITU lOne and US state (counted only
once).
FINAL SCORE:

Multiplier l imes total points is final
score. Multi-operator stations divide
score by number of operators.
FREQUENCIES (for US and OX as
allowed):

ON: 3575 , 37 10, 707 0, 71 25,
140 75, 21075, 21090 , 21140,28090,
28125.

Phone: 3710. 3775, 3790, 3943,

Nov5 ·8
Nov6 ·7
Nov6 · 8
No",9· 10·
Nov 13- 14
Nov 13· 14
Nov 13· 14
Nov 14
No v 20 - 22
Nov20 ·21
Nov 27
Nov 27- 28
Dec4-5
Dec 4· 5
Dec 11 ·1 2
00<31
Feb 19 · 20
Mar 5- 6
Apr 12 ·13
Apr 26· 27
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3960, 7070, 72 10, 7260, 7275,
14320, 14340, 21360, 21440, 28620,
50.1-50.5, 145- 147.
AWARDS:

Hu nd re d s of certificat~ and
trophies in all categorieli and d ivisions
are awarded. An SASE will br ing
further information. Send a ll req uests
and loqs to : Internat ional Amateur
Radio Soeietv K6BX, PO Box 385,
Bo ni ta CA 92002. Logs should be
mailed within 15 days after !he clow
of t he OSC P.-ty.

RSGB 7 MHz OX CONTEST
Ph~

StarU: 1800 GMT Saturday,
Nowmber 6

End s: 1800GMTSunday,
November 7

EXCHA NGE:
Report and serial number. $tarting

Wilh 001 .
SCORING :

Non-Brit ish Isles sta tions score 5
points for each contact with lhe
Brit i$h Isles; t hose outside Eu ro pe
score 50 points. All may claim a
bonus of 20 poin\$ fo r each Briti sh
Isles numerical prefi x worked (G, GC,
GO, Gl. GM, GW - 2. 3, 4 . 5. 6).
Contaet$ with $tations using GB pre­
fixes will root count for bonus points.
AWARDS:

Non-European stations must make
at leM! 10 QSOs to Qualify for an
award.
LOGS:

Logs and entr ies must be addressed
to t he HF Contests Comm ittee, c/o J.
aaesev G3 HCT. Brooklands, uueoteu,
Solihull, West Midlands, England, to
arrive no later than December 29th.

ARRL SWEEPSTAKES
CW

Starts: 2100 GMT Saturday,
November 6

EnCIi: 0300 GMT Sunday,
November 8

Phone
Starts : 210 0 GMT Saturday.

Novembe r 20
Ends: 0300 GMT Sunday,

November 22
Sweep$takes is sponsored by the

ARR L and is open to illI amateurs ill
the US, US po$$l!$$i()O$. and Canada,
No more t han 24 noun of operation
are per mitted du ring the 30 hour
contest period . T ime spent listening
counts as operat ing time and OF F
periods may I10t be less than 15
minutes. T imes on and off as well as
OSC times must be entered in lhe log.
Each $lation may be worked only
once, regardless of band.
CLASSES:

All entries will be classified as
either sing le or mult iple operator nil­
t ions. Single opera tor sta tions will be
further classified by input power:
Class A • 200 Watts de or less, Class B
• above 200 Wa tts. All ARRL
aff iliated clubs may also par ticipate in
the club competition.
EXCHANGE:

Number, precedence, your call, CK
and ARRL section. Send A for prece­
dence if power is 200 Watts de or less.
otherwise send B. For CK. send the
last 2 dig its of the year yo u were fir st
licensed.
SCORING:

Score 2 poinl$ for each oompleted
OSC. F ina l score is sum of OSC
poi nts multiplied by the total number
of A RRL sections plus VE8 (malt.
751.
A WA RDS:

Certif icates will be aw....ded to t he
h ig hest sco ring Clas$ A entrv and ue
highest $Coring Class B entry in each
section, provided th ere are at least 3
single operator entries or t ile $Core is
10,000 points or more. Cert ificates
will also be awarded for high scoring
Novices and Tec:hnicillll!. Multi--opera­
tor entries are 1101 eligible for certifi­
cate awards and will be listed separ ­
ately in the results.
FORMS:

It is suggested that contest fo rms be
obta ined from ARRL, 225 Main St. ,
Newingto n CT 061 11. All entr ies with
200 or more OSOs must have a
cross-check sheet to check for dupli­
cate OSCs. Each log must show date,
OSC time, times on/off , eltc:hanges
senl and received, band and mode.

Note: ~~ rules~ raken from
lasr year's comeet.

EUROPEAN DX CONT EST
RTT Y

Starts : 0000 GMT Saturday.
November 13

Ends: 2400 GMT Sunday,
No vember 14

Rules for the contest ere the same
as fo r the Phone section, with one
e xcep tion: In the RTTY section, con­
tacts with one's own continent are
permitted and cou nt 1 point per OSC.
Mutttpliers will be counted as before.

Complete ru les appeared in the
August issue 011 page 11. Briefly . the
basic rules are as fo ilOW'.! :

use all bands 3.5 through 28 MHz,
with only 36 hours of operation out
of the 48 hour contest period for
single operator stations. The 12 hour
rest period may be taken in up to 3
per iods. Classes include single oper­
ator (all ba nd). and mu lti-ope rator
with single t ransmitter.
EXCHANGE:

RST and progressive OSC number
sta rting with 001.
SCORING:

Each OSC will COUnt 1 point. A
station may be worked once per band.
Each OTC (given or received) counts 1
point - see August issue. The mult i·
otter fo r non-Euro pean stat ion s is the
number o f Europea n count ries
worked on each band. Europeans will
use t he ARR L count ries list. In addi·
l ion, each call area in the lollowing
coumries will be considered a multi­
plier: JA, PY, VE, VO, VI{, W/K, ZL,
ZS, UA9/UA0. The multiplier- on 3.5
MHz mav be multiplied by 4; the
multiplier on 7 MHz may be multi­
plied by 3; t he multiplier on 14/2 1/2B
MHz may be mult iplied by 2. The
f inal score is the tota l OSO points plll$
a Te points, multiplied by the sum
total multipliers from all bands.
AWARDS:

Certificates to highest scorer in
eac:h country, reasonable SICOre pro­
vided. Contioental leaders will be
hol1Ored. Certifica tes will etso be given
to stat io ns with at least half the score
of the continental leader.
LOGS:

Use a separa te log sheet fo r each
band. Logs for the RTTY section
should be mailed 110 later than Decem
her tst. North American stations may
send the ir contest logs to: H. E. Weis
WA3KWO, 762 Church St .• Millers­
burg PA 17061, USA. All others
should send their logs to : WAEOC ­
Committee. 0-895 Kaufbeuren. Post­
box 26 2, Germany .

DELAWAR E aso PARTY
Contest periods:

0001 to 0600 GMT 81 1600
to 2200 GMT NOYeffiber 13
0001 to 0600 GMT 81 1600
to 2200 GMT November 14

This year's Delaware OSC party is
sponsored by the Delaware Amateur
Radio Club, W3SL. Stetlons may be
worked once pe r band, per mod e for
050 points.
EXCHANGE:



single or all
- single or
band only).

63.7 12
62.315
61 ,152
53,912
50. 687

W1SWX
YUJrJA
OL1BU
OH 1LA
DM3Y8F

and all bands. 160 10 10 meters may
be used . Stations are per mitted to
contact their own count ry and zo ne
for multip lier credit . The CO Zo ne
map. DXCC and WAE country lists,
and WAC boundar ies are standards.
CLASSES:

Single Operato r ­
band ; Mult i-Operato r
mult i-transmitter [all
Also, club compet ition.
EXCHANGE:

RST and Zone.
SCORfNG:

Contacts between stat ions on
different continents count 3 points.
Contacts between stations on the
same continent but different countries
coun t 1 poi nt. For North America
stations o nly, contacts between "a­
nons withi n NA count 2 points. Con­
tacts between stations in the same
COUntry are permitted for multip liers
but do not count for OSC points. The
mult iplier is the total number o f
different zones and countries worked
on each band. Final score is the sum
of 050 points times the total multi­
plier.
A WARDS:

First place cert ificates wilt be
awarded in each class in evt!ry part ici­
pating country and in each call area of
the US. Canada, Australia , and Asiatic
USSR . Final results will be publ ished
in CO. To be eligible for an award a
single o pe rator station must show a
minimum 01 12 hours of operation.
Multi·operator stations must operate a
mi nimum of 24 ho urs. A single band
log is eligible fo r a single band award
o nly. Second and third places will be
awarded if warranted, There is aim a
long list of trophies that will be
aWilrded.
LOGS.-

All times in GMT. Indicate zone
and country multipliers only the first
t ime worked on each band. Cheek for
duplicate OSOs and correct 050
poin ts and mult ipliers. Use a separate
log sheet for each band. For official
logs, summary sheet . and lone maps,
send a large SASE to : CO WW Conlest
Committee, 14 Vantlerventer Avt! .,
Po" Wash ingtoo, L.l ., NY 11050.

Logs should be postmarked no later
than one mont h after the contest and
should be sent to the address above.
Ind icate phone or CN on the en­
velope.

Note : These rules were taken f ro m
last year's contest.

111 .500
107,863

79,461
72,874
71,295

RESULTS OF 1975 TOPS~ CONTEST
The tOp 10 scorers of a fie ld of 173 are shown below. It is interest ing to no te
that W1SWX was the only US stat ion listed an ywhere in the resu lts - he
f inished 6th.

G3FX8
LZ 1SS
HA9RU
XN1KE
OK28PO

The contest is open to all amateurs

CO WW OX CONTEST - CW
Starts: 0000 GMT Saturda y,

November 27
Ends: 2400 GMT Sunday,

November 26

10 METER GROUND WAVE
CONTEST

9 pm to 1 am local t ime ,
November 27

This is the 24th annual contest
$ponse.ed by the Breeze Shooters of
PA. All modes are permissible with
points determined on a distance and
input power- basis. Separate aWilrds for
leaders in four circular zones centered
o n downtown Pittsburgh PA. Mobiles
and Novicerrechnician also compete
for separa te awards. Logs must be
postmarked no later t han December
6th. Log sheets and complete ru les are
a vai lable from Richard Evanuik
WA3LUM, 311 Evergreen Ave., Pitts­
burltt PA 15209_

The contest is open to aU amateurs;
power input must be in ac(Xudance
with licensing re<}Jlations. All contacts
must be on 160 meters, on~ only.
Foreign stations use the call "CO
OE," Austrian Slat ioos will use the
call "00 T EST." The authorized sub­
al locations fo r Austria a te :
1 . 8 23 -1 . 8 3 8 , 1 . 854 ·1 . 87 3 .
1.873 ·1.900 MHz.
EXCHANGE:

RST and OSC number sta rting with
001 . Each exchange must be con­
firmed by repeat ing the exchange
ccoe.
SCORfNG:

Every completely logged 050
(date, time in GMT, frequency in
MHz, call of station, e xc hanges given
and received) counts one point. Mult i­
pliers are 2 points for every Austrian
"8undesland" (OE 1 - 9) , and one
point for every prefix. Multiply eso
points times multipliers for final
score. Every stat ion Citrl be contacted
o nly once. If a statioo is contacted
twice, the secood 050 must be clearly
marked as a duplicate and does not
count.
ENTRIES:

Logs must be postmarked no later
than December 15th and sent to:
Landesverband Salzburg des OVSV,
" AOEC 1976," c/o Ing. Wolfgang
Latzenhofer- OE2LOL, Pfeifferhof·
strabe 7. A·S020 SalllJurg, Austr ia .

count ry count o nly as a multi plier.
but G points. All bands from 160 to
10 meters, CN and phone may be
used. 10K stations are only licensed to
operate CW o n 160 meters.] Cross­
band as well as cross-mode contacts
are not valid.
EXCHANGE:

Exchanges consist o f a 4 or 5 digit
number indicating the RSITI a nd ITU
zone.
SCORING.:

A station may be worked o nce only
on each band. A complete ex change
of codes counts one point, bu t three
points fo r a complete contact with a
Czechoslovak station (except as noted
abovt! for stations in the same cccn­
t ry ). The mult iplier is the s.um o f t he
ITU zones from all bands. F ina l score
is then the sum total of contact points
times the multipl ier.
CATEGORIES:

A - single operator, all bands; 8 ­
single operator, one band; C - multi­
operator, aU bands. Any station oper ­
a ted by a single pe rso n obtaining
assistance, such as in keeping the log,
monitoring other bands. lUning the
transmitter, etc., is considered as a
mutn-coeearor station. Club sta t ions
may work in category Conly.
AWARDS.-

A performance list o f participants
will be worked out by the contest
committee fo r each countrv. A cenifi·
care will be awarded to the top
scoring operators in each country and
each category. The "100 OK" award
may be issued to stations for contacts
with 100 Czeehoslovak stations. and
the " 565" award land/e. e nde.se­
rnents fe. individual bands) may be
issued to a station lor the contacts
with all cont inents. Both awards will
be issued upon a written application
in the fog. No OSL cards are requ ired
for either award.
LOGS:

A separate log must be kept fe.
each band, and must contain date and
time in GMT, station worked. ex­
change sent and received. points (G, 1
Of 3 1. and ITU zone (with the first
050 lor that zone only}. The log
must contain in its heading the cate­
gory of the station (A, 8 or Cl. name
and calls ign, address and band or
bands. Also , indicate the sum of co n­
tacts, OSC points. mult ipliers and the
total score of the participating station.
Each log must be accompanied by the
follow ing declaration :

I hereby state that my station was
ope...t~ in aa:ordance with the rules
of the contest as Wf!II as all regulations
estabfished for amateur r;K1io in my
country, and that my report is correct
and true to the best of m y belie f.

Logs must be sent to The Central
Radio Club, Post 80x 69, Prague 1,
Czechoslovakia - postmarked no later
than December 31 , 19 76 . A list and
map of ITU zones ;s available fe. 2
IRCs from the same address.

ALL AUST RIAN CONTEST
Starts: 1900 GMT

Ncvember 20
Ends: 0600 GMT

November 21

MISSO URI 050 PARTY
Starts: 1800 GMT Saturday,

NDYember 13
Ends: 2300 GMT Su nday,- ,.

The 13th annual 050 party IS
sponsored by lhe St . Louis Amateur
Rad io Club in an effort to activa te
some of the hard to get Missouri
counties. The same station may be
worked once per band and mode.
Missouri mobiles will count separate
from each diffel'enl county .
EXCHANGE:

050 Number, asm. and OTH ;
county fo r MO stations; state. pro­
VInce, or country lor others. MO
mobiles start with # 1 from each
county activa ted.
FREOUENCIES:

3540. 3910. 7040, 7240, 14040,
14280.21110.21360,28110.28600.
5O-SO.5.
SCORING:

Score 1 point per 050; MO stations
multiply contact points l imes number
of Slates, provinces, and countries;
others multiply by number of MO
counties (115 max). MO mobiles to tal
separate score fro m each county act io
vated.
AWARDS:

Certificates to top scores in each
state. prOltince. country, top 10 MO
entries and top 3 Me mobiles.
ENTRIES:

Mailing deadline lor logs is Decem·
ber 15t h. Address a ll entries to: St.
Lou is ARC - K0L1R. 8 42 Tu xedo
8Ivd., We bster Groves MO 63 119.
Include an SASE for results.

Delaware stallOI1$ will send OSO
number, RSlT l. and county. All
others send RSITI, ARR L section, e.
country.
FREOUENCIES:

CW: 3560, 7060, 14060, 21060,
28160.

Phone : 3975. 7275, 14325, 21425.
286SO.

Novice: 3710. 7120, 21120, 28 160.
SCORING:

DelaWilre statiof1$ score 1 point per
050 mult iplied by the total number
of 51l!ctions and countries worked.
Outside Delaware score 5 points per
DEL 050 times 1 for o ne county
worked, 3 fo r two counties worked,
or 5 for all three DEL counties
worked (DEL count ies = Kent , New
Cante, and Su'SSe>;I .
ENTR IES AND AWARDS:

Appropriate _ards will be 9ivef1
along with a certificate for working aU
three DEL counties. Mailing delKlline
is oee. 31, 1976. Send logs to John
Lo w K3YHR, 11 Scottfield Or..
Newark OE 1971 3. Include an SASE
fe. results or the W-DEL award.

INTERNATIONAL OK O X
CONTEST

St.u: 0000 GMT S<ll'Iday ,
Nowmber 14

Ends: 2400 GMT Sunday,
November 14

The participating stations work sta­
tions of othe r countries according to
the official DXCC Countries Llst.
Contacts between sta t io ns of the same

17



IFIVE YEARS AHEAD

WR ITT EN CRAZ INESS

The written craziness appear ing in
the first three issues of 73 delive red to
my door has prompted me to send in
my $8.00 so that maybe I can under ­
stand the present by reviewing the
past. After reading only officia.
AR RL books. my closed mind was
opend to a breath o f fresh air upon
my initial exposu re to a copy of 73.
Aren't the low bands all there is to
ham radio? After reading all the
ARR L books I thought I was second
best wit h my little Technician license,
but after reading your articles I realize
I'm ri!tlt on top of the heap. After itl1.
I was only looking for some depend­
able local communication when I
sou!tlt the Tech ticket, nOI it way to
talk to some people I've never eYen
met in some country I have never even
heard 01.

I started this course after being in
the middle of CB here in Memphis for
the past ten years. Nei!tlbors used 10
speak uoder their breaths as my
brother and I drove by, calling us.
"Those funny people with those
strange radios in the ir cars and those
funny antennas:" Then, at the precise
moment of my life when I was ready

C. R. Newport ZR6CW
Northcliff , South AfriCll

I would fi~ like to say I truly
think that 73 is five y~ into the
future as to where ham radio will be.

When you first started putting out
73 with the new I/O computer sec­
tions, I thougflt it was a big weste of
space and at one point I _5 thinking
about not even renewing my sutnaip­
lion (as you could t eU by t he big I"!I
of time after my last a.obscription
terminated until I sem in my 3 year
subscription!. I now have a minute
unde~anding of ICs, and I am devel ·
oping an interest in computers for
which your 1/0 section proves 10

mature my interest. If 1 remember
r ight , my interest in ham radio start ed
wit h me reading publications about
ham radio. Could it be possible that
after readi ng your 1/0 section fo r a
few more mon ths I might wish to
purchase a computer?

Steve Branom WB00lS
Des Peres MO

here, so pe rhaps you haw a few good
people to recommend .

We have a ne w repeater here in
Johannesbu rg, and 2 is going craz y
with A2C, 7P8 and 306 all getting in
on t he act . The frequency 15

145.05/65 for anyone coming th is
way.

Next problem - I've jus t rece ived
your April issue a week earlier lhan
usual.

Keep up the good work. At 3
dollars a copy there's only one may
that's worth its paper as far ~ I'm
eoneerned.

1__---"1

1'---_----'
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BUG VI

HAMM ACT?

WORTH ITS PAPER

I enjoyed your " fast shu ffle" edi ­
to rial in the September 73, and
"them's my sentiments," execuvt
Like we are be ing adm in istered by a
bunch o f kids, Perhaps wit h a new
consumer-ori ented administ rat ion we
will fare betterl

There was an error in my letter that
was publlshed in that issue co m­
menting on your 1/0 ed itor ial. in that
my draft d id not correctl y get trans­
lated into the final copy. We have t he
potenrial to accept ASCII at the ATV
repeater , but pending an OK on our
petuicn or similar RMs, individual
amateurs may not transmit ASC II
except throu gh OSCAR . The same
action, however, could be triooered by
an y Other means, such as ON combin­
at ions, RTTY, etc., thou!tl clumsier.

In this connect ion, you might
cheek o n louchtone pads, and Part
97.11 7. If I read it right , you could
itlso gel a pink ticket fo r using that
unauthor ized code. And lhousands
per day, too!

How about adding additional
counts to the iooietments in '· Ham·
burglar," e.a-, Purloined" Heisted. If
tra nspor ted aaon Slate lines. is it a
violation 01 the Hamm Act?

Nubar Tashjian K6KVX
Oa kland CA

He lp! Your ~ is great, but the
advffiisers don' t want to know about
uport orders. I have., import permit
for R5(X)().OO labout seven thousand
dollars} but no one answers my
letters. You should try getting on
moonbounce wilh the parts available
here. I wanl 10 import just about
anything in ham gear for the guys

ClwlM E. Spill W4API
Arlington VA

where there is an unusually high con.
cent rat ion 0 1 r l in the 144 ·174 MHz
range.

In closing, I'U admit that I am not a
ha m, but tha i I would like to become
one. Only o ne th ing is $lopping me ­
the CW requirements II can already
see thousands of you ready 10 jump
o n my easel. I cannot see why I haw
to reliw the history of rad io commun­
ical ions via Interna t iona l Code and
flea powi!r when my primary in terests
are FM radio lelephone and data cern ­
municalions o n 2 meters aoo above
lwith a special weakness for omni­
directional work on % meter). S0me­
day. I hope, the f~lations win be
relaxed and amateu r radio will be
allo~ 10 catch up with the ren of
lhe communiCiJtions world.

Michael C. Mu~ck
3102W. Monroe Aw

Anlheim CA 92801
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meters.
2. Anticipate being ripped
o ff. Wire your shacks and
cars for "sound." It won't
guarantee safekeeping, but
the chance o f catching or at
least scari ng off the DJlprit
will increase tenfold. It's
merely low cost insurance.
3. If you"re operating 2
meters mobi le {and it's
most likely you arel, take a
look at your installation
fm m about 20 feet away.
Glance t!Tough the window
at your r ig. You'll really be
startled ill the resemblanc:e
it all has to a CB setup,
especially it you have it 5/8
wave or collinear whip . So
if you th ink you've been
ripped off by the au-roo­
common CB th ief, you can
really kiss your rig good·
bye, as some body will even·
t ua ll y hook it up to a CB
antenna and blow the fina l
sky· high.
4 . A word to the wise ;s
su ffic ient. If you th ink
there is dirty work afoot
(yo u people In cen trat
Co lceado should pay etten­
tion). get the word around
- quick - and use the
telephone. Stay off the air
and hide your gear, and
with more emphasis, stay
off the repeaters. During
such times it is important to

stay low. It's kinda like a
scant bathing suit _ the
more people who know
means a better c hance of
getting burned . . .

I heard somewhere among the pages

of the 8/76 issue some grousing Ialbeit
minor) about the intermod o n 2
meters. What are you guys complain·
ing about? I am o ne of those black
sheep 0 1 the communications wor ld" a
sca nning monitor listener, and you
have never hea rd intermod like yOt.l
get on 99-44I1 ClCl'll. of t he commer­
cially available scanrers, Front ends
on most of t his equipment are a5

broad as barns and the i-I f iltrat ion is
no better. Try th is - ta ke one ha m
broadcasting at about 144 MHz and
one police department dispatching ill

just under 155 MHz. If the diff l'l"t'Oee
happens to be 10 .7, scanner users may
as well turn off t he power, because
lhe first i-f is swamped and lhe bad
filtration in the 2nd i-f helps matteI'S
little. !I'm oat poi nting any fingel'$ ­
the same thing happens with police
and commercial mobile lelephone ill
16 5 MHz.) At any rate, it's bad,
especially he re in the Los Angeles area

... ""l .­
.. . .. l ~

.'

~ . r '. f +
\ . 1 , • • ~

~. '--' , ,
~ , ,- .. ,• '1 •••...(: ..,

COMMON SENSE
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Congratula tions on a f ine pu blica­

tion: 73 is the first special interest
magazine I have encountered Ihat
covers a broad range of topics without
losing the be9inner or the expe rt, and
your ad layout is superb as il does not
dominate the content. One criticism,
hoWlNt'r - with the pages and pages
of copy that olNiously go into the
edi torials" when does the editor have
time to edit?

One thing INt really caughl my eve
w'"' .. Hamburgl. ... The key here IS

common sense. To reiterate:
1. Do not talk about your
equipment on the air . We all
like to boast about our
prized belongII"., but re­
member that momlorong
the airwaves is fitir game
and you have no idea who is
listening - "f)eCially on 2

itor ing the CB channels, where, even
though I could raise • repeater at all
t imes on the IriP. 9 out of 10 t imes no
o ne was around. Of ccv-se, the rwm­
ber of CBers vs hams alXOl,lnu for
this.

I feel the problem with the ham
ranks is the typical ham who looks
down on rte CBer. Here at Norton
AFB" San Bernardino" California" we
have oombined lhe amateur radio
elub" CB radio elub and MARS a.op­
port group. Since t he CB elub's sta rt in
March" 1976, approximately 30 CBers
have gotten the ir ham tickets. Most
CBef1 W*lt ham tickets to get off the
crowded CB bands. They need the
help o f a few lII1lateuf1i to do 'l).

I hope more amateurs will help,
because if they don't, the ham bands
will become CB bands wtlen the Com·
municator licenses are gran ted, if
lhese CBers are not properly trained.
As an added note, in this area 1 of 4
CBef1i also hol ds an FCC Commen;: ial
license. where it's lucky 10 f ind 1 in
25 hams with a Commercial t icket . I
realize this is a spec ial group of hams
and CBers o n a mili tary installat ion,
but wo uld be wi lling to be t that,
everett, it's pretty close to th e same
percentage. Thus, the CBef1i ;ue inter·
ested in elec tro nics - maybe much
mere than many amateurs I kn ow.

I think more ham elubs should
sponsor CB clubs , and then many of
our pro blems would be solwd ­
especially in attitudes on both sides.

Lee Wm. Coole.
AFBBWNKIWABWNK/6

Norton A FB CA

Irom1Jil9f! 15
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ISNEAKING ONE OVER

Continued on p age 38

" be nding rul es" 10 one degree or
another. I resolved t hat I would net
attempt 10 face Ihal moral iS5Ue unti l
I actuall y was tempt ed to operate
illegally. On 12 July my license
arrived to t he rei il.'l of my overtime
conscience. 43 days' delay, and since
my license was approved on 23 June, I
suspect that a large part o f t hat was in
lhe postal svstern. It seems lhat the
FCC is responding to the flood of CB
accuceuons, I wonder what else they
wi ll be doing for lhat large b lock of
people.

By the way, out here I have never
heard more lhan five channels busy al
any one t ime. Occasionally, I hear
callsigns used. I haven 't heard iI loul
moulh or a conversation I wanled to

joIn yet . My wife and I hilVe found
our walkie-talkies utremely usefu l,
and we will conlinue work ing wilh
search, rescue and service groups.

The arncie by Fields in the seote».
ber issue (" How 10 Calch a CBer," pp.
74- nl was fi..-n rste. I learned a lo t
about CB fro m lhat article. I th ink we
have to incorporate anything Irom CB
thaI will sel1/e a useful purpose. It we
don'l start sel ling ham rad io on its
me rits, CB will remain in the spot­
light. That means they will gel the
publicity and praise that leads 10

support in Congress and al the FCC.
That means more goodies lor them ­
which leaves less and less for us .

James Whitfield
Edwards AFB CA

Fina lly, th rough Docket 20282, the
FCC does so mething posi tive lor ham
radio. I am relerr ing to the prov ision
in the docket which allows lor
Novices to use 250 Watts of po wer, It
also restrict s other classes of licensees
from using more po wer t han t hat in
the Novice portions of t he bands.

I agree wilh yo u rbet now Novices
can purchase the latest stateof-the-art
t ra nsce ivers. This wi ll de finilely aid
NoviC$ in t he crowded bands.

After reading of t hese changes in
the ham magalines, I went out and
bought a new Yaesu FT-101E with
accessories. I spent about $ 1000 on
this rig. I am expecting my Novice
t icket soon, if the FCC ever f inishes
grading it and issues my t icket .

What I wanted 10 info rm your
readers of is tha t "Mother" ARR L in
the June 12, 19 76, meet ing 01 the
Execative Committee unanimously
IIOted to pelition lhe FCC to recon­
sider that portion of Docket 20282
dealing with the 250 Walt poweI'

proposal for the Novice bands. I for
one am very disappoinled wilh this
developmenl. Not only have I invested
a considerable amount of money in
gear which today is legal, buI tomor­
row may no l be, but also lhe AR RL,
...... ich is supposed to be looking out
for ham radio, is trying to sneak one
over on all prospective as well as
currenl ly active Novices. What I realty

1

LESS AND LESS

The " use it or lose it " theory is. valid
one, and the fact is that we hilve far
too few IIt1ll1teurs to USit the channels
allouted to us. When you hillOt'
trouble getting through on 20m, you
might tune up to 15m and be am.ued
at the wide open (unused! SPlIces. 1/
that doesn't im press you, then tune
the 1.1 MHz o f 10 m .nd l isten to
nothing. Up on 6m there is maybe
500 kHz of lIetivity and 3.5 MHz has
1Iel"y, lOt'ry little. In most ar_ o f t he
count ry 144- '46 is dry. And wi th tht!
ellception of • handful of p ioneers
and , few plonetlf"iflg reptfilters,

220·225 MHz (t he band mMIufae­
t urers want for CBJ is ef7¥)ty. 420440
is dry i n many , relIS " , and abolOt'
1215 MHz what h8lOt' _ , I t ~s".
no good to print a lot o f articles
eJ<horting hams to /Ait t hese bands, for
if tht!y do then IOe willlulOt' less use o f
the o t her band$. We lin spINd so thin
as i t is that .bout 50S o f the 2 m
repeaters are hurting badly for
lICtiv'ty. If ~u want to r tfJlly feel
lonely try going on 6m or Z20 MHz
re~ters • " with • .-ery fltw e)(c.~

tiolll. Yes, _ lire in gre.t need o f

amateurs i f we arlt going to ha.-e
reasons t o hold our bands , , , or to
get more bands. 1/ we contirllM to
force all neO'l<'Otners to come into
amateur radio via the 10 wbaneJ S8Q()

tr.nsceiwr route (Novice license), _
will end up with fI"I(Jf"e and more
jamming of the few low band f requen­
cies and a continuation of the wide
open VHF and UHF ham bands. Yet,
with the discontinuance of the mail
order Tech licenslt, this is exactly
wha t the FCC has brought about.
Wayne.

First. Ihank you very much for t he
copy o f the J uly Issue. I have a
subscription, so I got to see my ar ticle
on computer Morse when It firsl came
out. When thai other copy ca me, I
had furthe r proof you and your staff
have it where it counts - concern lor
people. You encouraged {elmcst
cajoled) me into writ ing ire article
wilh your edlterial calls lor attempts,
Then, to my astonishment, you peb­
Iish it , my first ever attempt at pub·
lishing anYlhing. Now, you make sure
I have an extra copy to remind me 10

wr ite more and better , Thank you a ll,
very, very much.

The rest of this you may use in
your Letters depanment if il wou ld
be 01 any value to your readers.

After read Ing Ihree o r lour edi·
tor ia ls of yours saying CB is not all
thaI bad (o r is it not all CB is badl and
ta lkIng wilh some loca l search and
rescue people to make sure, I mailed
in a CB application on 31 May. I
sell ied down to wail the four monlhs.
Then I got the info on temporary
licenses, filled OUI a form, boughl two
walkie-Ia lkies for use on my im­
pe nd in g va ca lion. I considered
" bending the ru les" al ter my 60 daY'
were up. Then I real iud lhat lhe main
complaim againsl CB is people

GOODIES

HELL-BENT?

of my IInemion, I'm afraid that con­
tscts with me on 2m or CB are
probabl~ pretty dull, Any other
readers with ideas on this} - Wayne.

On read ing the I/O Ed itor ial in the
August 13, I tert it ~rv to let
you know how much rre I/O features
a~ apprecialed by some 01 us in the
UK.

Here, lIIS in most o f Europe, the low
end of the computer market has been
neglected, and our p~sent awareness
of Irends in t he US of whal must
eventually turn ou t 10 be an enormous
worldwide market is largely due to the
Ieatures and advertisements that have
appeared in 13 since November 1975.

My ellperience with a modest 6BOCl
kit convinces me thaI you are per.
fectly correct in fon~'seeing a growing
use of microprocessors in amateur
equipment, and I only wish that we
found it easy to import some 01 lhe
" goodies" that are adve rtised so tenta­
lilingly in your magilline.

You mention lhal a new magilline
cover ing lhe computer hobby lield
may be int roduced, and I hope that
when this happens, lhe 73 agent in t he
UK will be able to handle
subscriplions to it.

Finally , as a radio ham wi lh a
prolessional connection with large
computer systems, I would like to say
a sincere than k you to 13 for what has
appeared so far, and lor what I hope
wi ll connnue 10 appear in t be future .

Would you please e l<.pla in 10 me
why you and otte r rnegazmes seem so
hell-bent on recruiting new members
to ham radio? I am sincere when I say
I really do nOI see any advan tage to
me by increasing the clu tter on the
air . Of course, I can see why you
would went an increase - for more
business, of course - and I d o n't
blame you.

ThaI goes lor manufacturers of
equipmenl - a lso more business. But
why should I encourage people 10 be
new hams? Have you ever t ried to get

on 20 met ers around 6 u'clock in the
evening? Have you ever heard the
incredible pileups when OX starts to
come in ? The a RM is impossible.

I am nol trying to be sarcastic wilh
th is lener. I really would like 10 know
why it is to my ocIvantage to en­
courage new ha ms. You may use th is
leiter if you want to - po1Sibly others
may feel like I do.

Harry Torossian WBBSWD
Dearborn Hgts MI

1 1

Wltll, Ha"y, though parts o f 20m may
be o veroccup iM, even at peak hours
o f lICt ivity there are large parts of our
hilm bands which are almost unused.

W. D. Old G3CZZ
Camborne, Cornwall

1 '""'", 1 1

P.s. By the way, check out lhe aST
covers for July and June. 19 76 . Each
story the cover promotes is in the
other issue, The June " Amaleu r Radio
at the Olympics" start is fou nd in the
July issue on page 50. The July story,
" The AR RL Nat'! CorwentiCWI, Den­
ver ," is found in the June, 1976, i_
on page 53. Obviously you've noticed
it, but since you didn'l mention il in
your September, 1976, issue, I
lhought I'd pass it along. Hope il gives
you a laugh - it did~

to sell ou t 0 1 CB, a ' riendly ham
int rod uced me to a handie-tsfkle. I
was hooked. No more would I have to
call for my Irie nd s in vain on the CB
when their u nits wore off. With an HT
all I needed to do was punch up the
paten and ring their phone. Total
communications ri!tlt in lhe palm 01

my hand.
Well, I'm into it now and wilh

about two hundred wid listeners on
t he two meter autopatch repeater I'm
a little bit shy about ca lling my CB
!fiends v.tlo th ink it's cute 10 say 10·4
on two meters. And the guY' on the
machine have had their clique set up
lor at leasl a hundred years and don 't
have a tiling in common with , con­
verted CBer, so even with a handful of
total communications I'm still stuck,

I work with CB everyday in my job
at the local shack, so I know what it
is, and I know what two meters is here
in Memphis. Both are , real strikeout.
You've been pushing both, but from
my position neilher one is worth the
pushing. The real friendly folks who
enjoy lhe art of corwe rslltio n and
enjoy listening to other people talk
are t he people in Memphis on sill
-,~

With a new Sill meter repea ler and
an l!\Ier·ellpanding club '" a rMult 01
the sill meter repeater - no l to
mention lhe two me ier repealer 01
the irs now going Ihr"ough testing ­
this is lhe real home 01 amaleur rad io
in ou r community. As usual, about
half the ham population in our lown
is ignoring it.

So maybe t hat 's why I still read
you r mag8line - kind red 1Piril$?
Your brick wall at rre ARRL is jusl
about as b ig as the brick wa ll our
group runs into every lime we try to
do somelh ing wittr ano ther ham group
here in town . II it's not pickiness, it 's
persona lit ies they're objecti ng 10.

Cooperation is t he key to success {to
coin a phrase ), and il rtere weren't a
few good hams in the two meter
group, I doubt if anything would gel
done by a combina tion ettcrt. God
b less 'em. 73s 1013, Ship my 20 back
issues quick and I'll keep read ing your
mag, no matter how many computer
art icles you put in.

John Wood WA4BPI
Memphis TN

Okay on the aST CO lOt'rs .. , I hMJn't
notir:t!d. Re 2m >'S. CB >'S. otMr fum
bands . .. I wspeet th8t _ will get
out of our hobby about wh.t _ put
into i t. Since most o f m y operating
these days is whiJ. I'm drilling, and
since tht! driving pr~ss takes m uch
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New Products
NEW 5%, 6'1.t DIGIT DIGITAL
VOLTMETER CH ECKS AND

CA LIBRATES ITSE LF

U$ing IWO miaoprocessors, one for
meawremefll COlmal and the other
lor computation and remote program­
ming, this new fully ·guarded, inte­
gnllin9 Hewlett-Pad<lIrd Model 3455A
Digital Voltmeter is a hi~·perfor ·

mance unit designed for bench or
systems use. It measu res de from 1 uV
t o 1,000 volts, true nTIS from 10
microvolts 10 lJlOO volts, or, with an
optional average ac converter, from 10
microvolts to 1,000 volts average.
Resistance measurements cover from
1 milliohm to 15 megohms in six
ranges, either two or four wire. A
high-resolution mode uses 6'1.. digits,
but for faster reading 5)1, digits are

used.
Use of a plug-in precision reference

enablM the instrument to check itself
against the reference. Under conlrol
of lhe miaoprocessor. it makes its
own correctiorn. The reference unit
ean be easily removed from the
3455A and cal ibtated periodically. A
sett-test feature v~ifies operation of
tl-e de circui ts. If a problem is found,
it is eMily analyzed using the front
panel d isplay.

Mathematical functions built into
the 3455A let the user offset. take
ratios, or scale readings $0 that read­
Dun are in physical units. A "'110
EA AOA" mode converts readings into
percent change compared to a pre­
determined refe rence.

Dc measurements are made at 24
readings per second (22 readi ngs per
second for 50 Hz} wit h 1 microvo lt
sensitivity. Greate r t han 60 d B normal
mode noise rejection is obtained o n all
de ranges. Oc eccc-ecv« ! 0 .0023'11o at
fu ll scale.

True rms measurements are made
to 13 read ing1 per second at fre­
quencies above 3fXl Hz. True fins is
melSlJred WIth best accuracy of 0 .1 'JI'o
over a J() Hz to 1 MHz bandwidth.
Signals with a crest factor as high M
7:1 full scale can be measured.

Average ec measuremenls lo p.
tionall are also made up to 13
reading1 per second at frequencies
above 3fXl HZ. Average ac is measured
with best accu racy o f 0.1 % over a J()

Hz to 250 k Nz bandwidth from 1 to
, ,000 volts in four ranges with 50%
overranging. The Mode l 3455A can be
ordered with Opt ion 001, wh ich pro­
vides average ac instead of true rms, at
a reduced price.

Resistance is measured in si ~ ranges
from 100 Ohms to 10 megohms full
scale with best ac<:\.lracy of 0.0025'110
at full scale. Ma~imum current
through the unknown is less than 1
milliampere. Internal circuits are pro­
tected against oveooltage.

51andard on !he 3455A is an Hp·18
lHewiett-Packard 's implementat ion of
IEEE·4881 I!O for systems operation.
The from panel indicators on the
3455A display range, function and
Hp·18 statl)$ during remote operation.

The U.S. price of the Hewlett·
Packard Model 3455A Digital Volt­
meter, inc lud ing true rms measure­
menl capability. is $3200. Model
3455A with Option 001 replaces true
rms measure mem with average ec
measurement and sells for S3OClO.
Hewlen ·Packard Companl'. 1501 Page
Mill Road, Palo Alto CA 94304.

THE TF40 POCKET CRICKET
Sencore, roc.. manufacturer of elec­

tronic test and measuring equipment,
has announced the release o f an all

new portable transistor!FET Tester:
The Patented TF40 Poc ket Cricket.

Bob Bowden, Sencore's Marketing
Director, explained, "According to
EIA figures. more transistors and
FETs have been used in the test five
years than any other active corn ­
ponent, which means the service and
maintenance of these components will
be an ongoing process for many years
to come, in both the consumer service
market (including radio. TV. stereo.
sound and communications) and the
rapid ly ex panding industrial MRO

(Maintenance Repair Operationsl and
medical test equipment markets."

The tremendous need for a fast.
reliable GO /NO-GO test of transistors
and FETs was clearly demonstrated
by the overnight success of Sencore's
patented T F26 Cricket transistor/FET
tester. introduced three years ago.
Since that time, the Cricket has
become the most popular t ransisto r!
FET tester ever produced, with over
30.000 Cr;cket circuits in the field
today. The Cricket has established
itse lf as a standa rd in the industry for



game, "Adversary," which was pre­
viewed at the Consumer Electronics
Show in Chicago June 13-16, 1976.

The video game, "Adversary,"
features a choice of 3 playing fields'
Tennis - played by one or two
players on green court; Ice Hockey ­
played by one or two playe rs on blue
ice; Handball - p layed by one or two
players on brown court.

All games are in full color, have
realistic sound effects when the bai lor
puck strikes a surface, and offer a
choice of 3 individually-select<lb le
paddle sizes. Serves are controlled by
players, not by random. Scoring is
automatically displayed in large easy­
to-read numbers alter each po int is
scored, and is off during play. Con­
trols are individua l, which enables
players to sit in a favorite chair to
compete.

"Adversary" offers 7 modes of
operation: 3 modes of 2 players, 3
modes of player against himself, and 1
mode with player against machine.

A special feature allows "time out"
during play without changing the
score. Play can be resumed at the
point where "time out" was cal led.

"Adversary" employs National
Semiconductor's recently announced
MM57100 video game logic circuit
and LM I889 video modulator.
National Semiconducror, Sunnyvale
CA 94086.

ALL NEW SO LI D STAT E DC 10 1A
AUTOMOTIVE DIGITAL CLOCK
The DC101A d igital clock sets the

trend in digital automotive elect ronics
which will be offered in the upcoming
yea rs. Its small size (1%" x 2%" x
5/8") and coordinated leather texture
and chrome exterior make it an attrac­
tive addition to any car. Solid state
electronics and a quartz crystal

speed and reliab il ity.
However, the re was a growing need

for portable testing capabilit ies for
numerous applications where on-site
transistor/FET testing is required,
such as field service work of medical
products (where ac power may not be
provided}. consumer products service,
business machines service (copiers,
typewriters. and word processing
units), general maintenance of rn.
dustrial equipment, mobile communi­
cations stations, avion ics. and
numerous other applications. No re­
liable answer for this need lor
portable transistor/FET testing was
available until now, with the patented
TF40 Pocket Cricket.

By implementing a low cu rrent
drain state-of-the-art design, the TF40
Pocket Cricket now incorporates the
99.9% reliab le Cricket in a small,
compact, rugged design for the first
reliable, completely portable tran­
sistor/FET tester to meet this tremen­
do us need for f ield maintenance and
service of solid state equipment.

Mr. Bowden said, "The Cricket
circuit tests all transistors and FETs in
seconds using a Sencore-patented uni ­
versal phase inversion test based on
the fact that all transistots/Ff.Ts
amplify and invert a signal if the
device is properly working. To tal
GOOD/BAD testing takes only
se<::onds and requires no setup infer­
mation. The test leads are connected
to the transistor in any order and the
test switch is rotated. If the transistor
is good. the Pocket Cricket will chirp
and the meter will read upscale:' (The
test tone was added because the test
can be made so quickly the meter may
not have time to read upscale.)

Once a transistor is known to be
good, the polarity can be determined
and a transistor can be distinguished
from an FET. This is extremely help­
ful in establishing a replacement part
of a schematic is not availab le. And,
the Cricket test circuit is 100 percent
safe to the tester, circuit, and user.

Many times a transistor will show
good gain, but not operate in circuit
due to inter-element leakage. To be as
reliable as possible, the Pocket Cricket
is designed to measure all individual
meer-etemenr leakages on the meter
for a 99.9% reliable check of all
transistors and FETs. The Pocket
Cricket's metered leakage test is ex­
clusive in pocket portable transistor
testers, offer ing the most reliable test
available for f ie ld use.

For the first time in a portable
transistor tester, all three transistor
leads can be identified. in seconds.
The exclusive lead ID cont rol is
adjusted until only one of two post­
tiers on the test switch indicates a
good transistor. The lead configura­
tion then can be read directly off the
coded test switch. This feature can
save time;n determining proper basing
configurations, without the use of
relerence material.

Included with every TF40 Pocket
Cricket is a speciatlv-prepared training
tape explaining the overall operation
and application of the T F40. Mr,
Bowden explained. "The Pocket

Cricket is an extremely versatile, reo
liable inst rument that will un­
doubtedly be used by thousands of
peop le in plants, field job sites, large
service shops, and schools. The train­
ing tape is designed to give any new
operator the basic instructions he
needs to put the T F40 to work for
him as soon as possible. With such a
tremendous need lor on-site servicing,
the patented Poc ket Cricket should
rece ive tremendous response from a ll
areas of the e lectronic maintenance
and service markets, especially con­
sidering the low S98 price, plus the
fact that the Pocket Cricket carries
Senccre's 100 Percent Made Right
lifetime Guarantee, insur ing a life-­
time of performance free from facto ry
workmanship error." Sencore, Inc.,
3200 Sencore Dri',{!, Sioux Falls SD
57107.

UC 1800 MI CROCOMPUTER
The UC 1800 is a completely self­

contained microcomputer des igned to
allow maximum ease 01 use.

It has significant value as a training
device in the construction and use of
computers in general, and as a device
fo r eva luating the application of a
microprocessor in new products.

The UC 1800 is completely essem­
bled and tested. As such, it has impor­
tant des ign cost saving advantages to
industr ia l users contemplating the use
of microprocessors in t he ir products.

T h e comprehensive instruction
manua l, simple straightforward sotr­
ware instructions, self-conta ined key­
boa rd, and four d igit hexadecimal
disp lay provide a pac kage which
promotes rapid training and system
development.

All users will benefit from the
growth potential incorporated in the
UC 1800. External bus access allows

future connection to a host of
peripheral devices and add-on memory
which can provide full mini-level com­
puter power.

The user of the OEM version will
f ind such featu res as full military
temperature range, low power CMOS,
sing le 3 to 15 volt supply and TTL
compatibility are decided advantages
in a wide range of product applica­
tions.

The outstanding features are. low
cost, built·in keyboard programming,
digital (he xadecimal) d isplay for
address, memory contents, and I/O
port, front panel control of interrupt,
DMA. I/O flag, 256 byte RAM ex­
pandable to 65.5K bytes RAM or
ROM externally, low power consump­
tion, specia l circu it for saving memory
content when unit is turned off, s ingle
power supply, parallel and serial I/O
data line capability, availability as
single PC board m icrocomputer with
or without on-board power supply for
OEM applicat ions.

Applications include use as a com­
puter training device for schools and
industry, microprocessor appl ication
demo nstrator /evatuator. software
development trainer, household or
hobby computer, or small business or
industria l computer. The UC 1800
may also be used for process control,
laboratory automation, traff ic con.
tro t, and data commun ications.
Infinite Incorporated, PO Box 906,
151 Center Street, Cape Canaveral FL
32920.

NATION AL SEMICONDUCTOR
CORPORAT ION CONSUMER

PRODUCTS DIVISION ANNOUNCES
TV "ADVERSARY" GAME

National Semiconductor, Consumer
Products Division, has announced it
has rece ived FCC approval for its TV

,
•

•
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Why walt any longer for a rig that offers top performance, dependability
and versati lity . the TS-520 has proven Itself In the shacks of

thousands of discrimmatinq amateurs, in field day SItes, In OX and
contest stations, and in countless mobile Installat ions.

Superb craftsmanship IS evident throughout In its enqmeennq
concepts as well as its construction and styhng cra ftsmanship that

IS a Kenwood hallmark

Maybe the Kenwood T5-520 is the one you have been waiting for

c p rS-520
(gJpecifications

MOO£S USB.lSB CW
POWER. 200 walb PEP "'pul on sse 160 wal

DC Inpul on CW
ANTENNA IM PEDANCE !!>O 75 Ohm. ,

u"balancfd
CARRIER SUPPRESSION Bet'" I~" -45 dB
UNWANTED SIDEBAND SUPPRESSION Bell~

than -40 dB
HARMONIC RADIATION BenH I~ - 40 dB
Af RESPONSE .tOO 10 2600 ...., (-6 dB)
AUOIO INPUT SEN$lTlVln 0 2!I,V \0, 10 ee

(S+ N)lN
SELECTIVITY. sse 2.4 ~ Hl ( - 6 dB) 4 4 "Hl

(-6OdB)CN 05 ~HI(-6dB).15 ~"",

(-60 dB)(wott> ~IO<)' Iolt~ )

FREQUENCY STABIUn 100 HI poor 30
..........tes altH warmup

IMAGE RATIO Ik'IIH n- !!>O dB
IF REJECTION. BeIf~!han!!>O dB
TUBE & SEMICONDUCTOR COMPLEMENT

3 l ubn (2 . 6 1468. 12BY7A) I !C, IB
FET,44 If_,tor" 84 doodn

DIMENSIONS 13)- W. S9" H • 132" D
WEIGHTe35 .2 Ibs
SUGGESTED J'RIC( : $629 00

VFO-520
Provides high ''''boI'I, w,th prlN;,."", IIN"''8
Funct"", ,w<tcll prO\lode-s Illl)' corn!)o".t"", w>th
the TS·520. Both are equopped w,Ih VfO ifill,
""lois shaw'''ll al II glance .....ot/l VfO IS beo"i
used. c.ono-...c" w,tt> a ~"llie ClIb1e.rd obt.,,..
>t,~, I , .... me TS 520. s...uestfd price
$115.00,

SP-520
Although the TS 520 has a b."" ," _a~e" Ihe
add,I"", of the SP·520 1)rO\I~ ""proved 1.....1
Qu~hty. A perte<:1 matcl! ,n both des'll" atld
P<""fo<m~nce SuWsted pr.ce: $22.95

TV-502
TRANSM ITTING/RECEIVING fREQUENCY

144 145.7 MH1145 0 ·146 0 MH l (opt,on)
INPUT/OUTPUT If fREQUENCY 28 0 297

"',TYPE OF EMISSION, SSB (A3 l ), CW (AI)
RATED OUTPUT BW (AC ope"t,O/1)
ANTENNA INPUT/OUTPUT IMPEDANCE: 50!!
UNWANTED RADIATION' less Iha" -60 dB
RECE IVING SENSITIVITY; More th. " l "V .t

SIN 10 d8
IMAGE RATIO: More tha " 60 dB
IF REJECTION: More tha" 60 d8
FREQUENCY STABILITY l ess th." :!: 2.5 .HI

du,""S 1·60 ml" afte' powe' switch to ON
and wi thi" l !!>O Hz (pe' 30 moo) the,eaHe,

POWER CONSUMPTION AC 220/120V, T' ans'
mi.siorl WN ma. .. Rou pl "", 12W rna.

De 13 8V. T'a".·
mi,5-IOI1 2A ma•. , Recepho" 0. 4A mao

POWER REQUIREMENT; AC 220112OV. De 12
16V (. 1."". , d ..on.ge 13.BV)

SEMICONOlICTOR FH 5, T,."""",, l 5.
DlO<!e lO

DIMENSIONS 6~" W. 6"' H • 13v..• 0
WEIGHT 11.5 Ibo.
SUGGESTED Pl'l ICE $249 00

CW·520
500 HI CN try, ta l f.ller: $01 5 00

Kenwood oilers accessories guar·
anteed 10 add 10 The pleasu re of
owning Ihe TS-520 The TV-502
trensverter PUTS you on 2·meters
the easy.way , (11"s complelely
compatobile wITh Ihe TS·520.)
Somply plug it rn and you're 01'1

Ihe aor. Two more ul'lits desigl'led
10 match the TS-520 are Ihe VFO­
520 e~Temal VFO and the model
SP·520 e.temal speaker. A ll with
Kenwood quality buolt in

TRIO-KENWOOD COMM UNIC ATIONS INC. 116 EAST ALOND RA/GARDENA, e A 90248
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produces a clock that is the most
modern timekeeping dev ice for auto­
mobiles. It can be easily mounted in
minutes in its compact ASS plastic
case, Installation is accomp lished by
drilling a nine th irty seconds of an
inch hole in t he dash, passing the
power wires through it, and con­
necting them to the power with
quick-connect fuse clips. Bright light
emitting diodes allow for easy reading
in all conditions. Since the c lock is all
solid state, it is Inherently long-life. A
one year guarantee is offered on the
clock. Price: $49.95. Lectronix, PO
Box 42, Madison Heights MI 48071.

NEW CUSHCRAFT FACILITY

Construction is underway on the
first phase of CushCraft Corporation's
new 50,000 square foot antenna re­
search and production facility_

All manufactur ing operations,
executive offices and research will be
moved to the new facility by Novem·
her 15th, It is located at the Grenier
Industrial Park in Manchester, N,H,

Bob Cushman, treasurer of the
company, reports this all new plant is
designed specially for antenna manu­
facturing. It will allow increased pro-

duction of current amateur, citizens
band and professional antennas - plus
the introduction of several new
antenna types,

Planning for the new production
lines and equipment has been in
process fo r several years . When fully
operational, the plant will be a model
for the industry, allowing CushCraft
to maintain its tra d it ionally high value
standards,

FS 20 FIELD STRENGT H
METER

The FS 20 Field Strength Meter is a
wide bandwidth, extremely high sensi­
tivity, digita l readout rf power mon­
itor. This instrument is highly suited
for monitoring the output power per­
for mance of communication trans­
mitters over an extremelv wide fre­
quency range without connection to
the transmitter.

All two-way radio users want the
confidence of knowing their trans­
missions are getting out. The field
strength meter approach to eccom­
plishing this is especially valid since
the radiated power from the antenna
determines the reading obtained on
the FSM.

Consequently, anything that causes

a loss of rf power will be detected, be
it a damaged antenna, loss of input
power, or circuit defect. This is not
necessarily true of in-system monitors.
Some unique featu res include: six
dig it LED d ig ital readout; battery or
e~ternal power; instant Velcro attach­
ment to metal, plast ic, or wood; small
attractive case des ign with non-glare
epoxy finish; thin flexible antenna.

Weighing six ounces, the FS 20
FSM has a frequency range of from 2
MHz to 1100 MHz. Its dimensions are
5%" x 3" ~ 1Yo" , Applications include
monitoring transmitter power, t rans­
mitter tuning, preflight radio check­
ing, locating rf leakage points, ad­
justing antennas and transmission
lines, locating radiating ELTs,locating
radio bugs, and independent test ing of
EPIRB units. The FS 20 also sat isfied
FCC requ irement 83.528 for marine
VHF. Opt ion 001, a high intensity
readout, adds about three times the
normal brightness and sells for an
additional $5.00.

Each FSM is guaranteed for a
period of one yea r. A modest fixed
price repair service is available after
the warranty expires. Introductory
price: $49.95. Infinite Incorporated,
PO Box 906, 151 Center Street, Cape
Canaveral FL 32920.

NEW LOW POWER, LA RGE
MONOLl T HlC LEO DISPLAYS

This new series of 4 _45 millimeter
10.175 men} high, seven segment
numeric displays require only two
milliamperes per segment - about 1/3
the power required by presently avail­
able disp lays. Designed for instrument
app lications, t hese HP 5082-7265,
·7275, ·7285 and ·7295 LED indica ­
tors are available in five and 15 digit
packages.

Close digit spacing of four digits per
inch, combined with low power re­
quirements, now give the designer of
portable digita l instruments, desktop
calcu lators and other digital devices a
large, easy-to-read display, They can
be driven directly from MOS circuits.

Models 5082-7265 and -7275, five
and 15 digit clusters respectively, have
a center dec imal point. Models
5082·7285 and ·7295, a lso five and 15
digit clusters, have a right decimal
point. Devices may be mounted with
edge connectors or so ldered wires.

Necessarily more cosrlv than
smaller displays, the five-digit
5082-7265 is $11.25 in quantities
2QO.999; the 15-digit 5082-7275 is
simila rly $31.95 (U.S. prices).
Hewlert·Packard Company, 7501 Page
Mill Road, Palo Alto CA 94304.
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Now It's Crystal Clear
Yes. now ICOM helps you steer clear of all the hassles of channel crystals. The new
IC·22S is the same surprising radio you've come to know and love as the IC.22A.
except that it is totally crystal independent. Zero crystals. Solid state engineering
enables you to program 23 channels of your choice without waiting. Now the
ICOM performance you've demanded comes with the convenience you've wanted,
with your new IC·22S.

VHF UHF A"'AnUR AND "'ARI"'f. CO......UNIC...TI IlN EQUIP",ENT D1.lrlbulltd by :

ICOM WEST, INC.
Suite 3
13256 Nort hrup Way
Bellevue. Wash. 98005
(206) 747·9020

ICOM EAST, INC.
Suite 307
3331 Towerwood Drive
Dallas , texas 75234
(214) 620-2780

ICOM CANADA
3891 Oak Street
Vancouver B.C. V6H 2M6
Canada
(604) 733-9819



ROBOT

image as a whole picture on a, con­
ventional television monitor, while
the fast-to-slow conversion enables
you to use standard fast scan video
(such as CCTV or television receiver)
as a source for SSTV transmission,

Operation is easy to understand, sim­
ple to work. If you can operate a
camera and adjust a TV set, you can
operate the new Robot Model 400
SSTV Scan Converter.

Our new price is really a break­
through! Now you can get into the
fast growing SSTV activity for just
$695! (Plus CCTV camera and
rnonitor.)

For the complete story on our new
Model 400 all solid state-digital-RaM
Scan Converter, write or call today
for our new brochure.

ROBOT RESEARCH. INC.
7591 Con'l'OJ' Court

~n !Meo. ~Iilorniil 92111
Phone 714-279-9430

~---------------,
I

Please send me complete information on your I
new Solid State SSTV Scan Converter.

I Name Call I
I Address I
I Citv

State Zip I• •

The new Robot Model 400 Scan Con­
verter eliminates the problems, the
mystery, and the high price from
SSTV, and makes operating SSTV
fun and inexpensive for everyone,

Our new solid state design and ran­
dom access memory make operating
SSTV simpler than ever before. You
send and receive sharp, clear, com­
plete pictures that are easily seen on
a conventional TV monitor under
normal room lighting conditions. and
can be stored indefinitely for later
viewing or photographing.

Slow-to-fast conversion capability
lets you view a received or taped

• All solid state Random Acces.
Memory.

• Siow-to·fe.t end fe.t-to-.low
conversion capability.

• SSTV picture diaplay on any stand­
ard CCTV monitor.

• Frame freeze from any standard
CCTV camera, broadcast video or
video tape source.

• Pennanent picture atorage.
• Automatic or manual TV frame

snatch.
• Internal grey scale generator pre­

cision adjustment standard.
• Capable of real time display of

digitally processed fast sc:an video.



Fig. I. Wahl Model 7500 iron and stand. 90 rnA total: 30 rnA through LED, 60 rnA through
'2n J.Z W resistor. * indicates parts added; all others are part of original circuitry.

- - when you're up against the Wahl

Cordless Iron Tips
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IRON HANOLE CHARGER STANO

As me ntioned earlier, you
may wish to use your cordless
iron in t he car or when on
vacation, which, of course,
necessitates bringing along
the charger stand, right?
Wrong! Consider whipping up
a charger cord that will allow
you to charge your iron
directly from your automo­
bile, boat, plane, etc., 12 volt
system. The tactic that I use
involves borrowing the cord
fro m something that must go
with you on every vacation
(unless you're going camping
in the north woods) - your
electric shaver. Perchance the
ac coiled cords for both my
Schick "Flexamatic" and my

red LED that required a
3/16" mounting hole deftly
drilled in t he front of t he
stand. After checking theTit
and deburring the hole, apply
a couple of drops of epoxy
from t h e inside to
hold the LED nicely. Clip the
LED leads to a conve nient
length and make small loops
in them to act as tie points
for the resistor and charger
leads. Incide ntally, I've
notice d rather wide variance
in light output, current dra in
and chip centering in surplus
LEOs, so check the device
before committing yourself
with epoxy. You may find
t hat you will have to choose
from severa l devices to get
the desired resu lts. All t hat's
required to custom tailor this
idea to your hardware is a
meter that will read at least
100 m A, a few tes t leads with
alligator clips on them, and
some resistors (or a pot)
around the value shown. If
you don't worry as much as I
do, you can just copy t he
circuit as shown and you'll be
in the ball park.

The actual modification is
quite easi ly accomplished in
one evening. I used a diffused

charging fro m the stand is
i mpossible. (Also, if the
charging terminals on the iron
accidentally short to some­
thing metal, the nicads won't
discharge because the diode
won't co nduct that way.)
Back to the point: I took it
upon myself to install an
LED (light emitting diode),
polarized as shown, in series
wit h the red charger lead
inside t he charger itself. I
chose to limit the chargi ng
current to 90 mA (nice and
safe) with 30 mA through the
LED (bright enough and also
safe) - hence the 12 Ohm, 1/2
Watt resistor paralleling the
LED. Now when I drop my
iron into its stand I'm sure
that it's taking a charge by
the fact that the LED is
releasing photons.

I often wondered whether
or not the two contacts on
the iron were making good
connection with the matching
contacts in t he stand (I worry
abou t things like that). After
all, the iron element draws
about 5 or 6 Amps when the
cells are fully charged, which
represents about 10 to 15
minutes of actual soldering,
so it's important to keep it up
to maximum in order to have
it when you need it. I usually
ended up jiggling the iron
around in its stand just to
make sure. The charging
stand as it comes from the
factory consists merely of a
120 V ac to 2.5 V ac trans­
former and the two mating
contacts (Fig. 1 ). My unit has
the non-rapid charge cells, so
the maximum safe charging
rate is 1/1 0 of 1200 mA, or
120 rnA. Notice the clever
placement of the diode in the
iron itself so that reverse

David F. Miller K9POX
7462 Lawler Avenue
Niles IL 60648

N O , not the kind of tips
that heat up, the kind

of tips that keep the latter
heated up! In a recent adver­
t isement , the Wahl soldering
iron people set forth the
claim that many users have
said that their $20 co rdless
soldering iron is worth its
weight in gold . Ever since my
wife bought me one two
Christmases ago, I'll have to
agree that for numerous tasks
around the ham shack it is
almost indispensab le,
especially once you get used
to having one of the darn
things. For example, for
antenna jobs 150' from the
nearest ac outlet, small
"quickie" soldering jobs
when you don't have time for
the "landlocked" iron to get
perking, and for mobile or
vacation jobs to fix that inter­
mittent when it happens. The
extra fine tip that's available
for these irons is great for
making accurate joints on
those little bitty circuit board
pads that seem to be in the
vogue now (you know, the
ones that turn to goo with an
American Beauty). The
model that I have (Wahl
7500) comes with a charger
stand, and a ll you have to do
is drop it in the stand to
revitalize those two little
1200 mAh nicads inside.
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Front view of modified charger stand.

Fig. 2. De charging adapter cable for Wahl Model 7500. 90 mA
total: 30 m A through LED and 220n M W resistor, 60 mA
through ISDn, W resistor.

chase Wahl's plastic carrying
tu be for the iron, or you can
do just as well using a dece nt
1-3/8" to 1-1/2" mai li ng or
paper towel tube fitted with
end caps (make it long
eno ugh to ho use the dc
charging adapter, too).

Just as a bit of additional
info, I mentio ned that the
Wahl 7500 cordless draws 5
to 6 Amps from the interna l

needed to run the iron - and
that won 't buy yo u much!
The figur es on this circu it are
identical to the ac charger : 60
mA through the 150 Ohm, 1
Watt resistor and 30 mA
through the LE D/220 Ohm,
, /2 Watt resistor combina­
tion. These figures are based
upo n 13 V de input, which is
an average lead-acid storage
batt ery value. You can pur-

Interior view of modified charger stand. LED and its resistor
are shown at th e left o f center.

In terior view of iron, mwing diode used to stiqhtty drop lamp
voltage.

into the shaver cord properly
and/or when the shaver cord
is plugged into the dc adapter
cord properly. If t he LE D
doesn't light, reverse either
end of the shaver cord (no
harm do ne because of that
diode in the iron's case) . The
opposite end of the dc
adapter cord is terminated in
a sta ndard cigar lighter plug;
note t hat this end is polarity
conscious. The present stan­
dar d seems to be negative
ground (lighter plug shell), so
wiring as shown will be cor­
rect. By the way, thi s dc cord
is inte nded as a charger cord
only; attempti ng to solder a
connection wi t h it plugged
into the vehicl e's cigar lighter
socket will only replace about
90 mA of the 5 o r 6 Amps

Nore lco "Trip leh eader"
shavers will mate with the
Wah l 7500 ir on with
mi nim um modificat ion . I
fou nd that I had to shave (no
pun inten ded) abou t 1/ 32"
off of the fema le cord recep­
tacle end (comple tely
around) wit h a sharp knife
and t hen file it smoo th to
obtain a perfect fi t in the
iron . Don't get carried away
- 1/32 isn't very much ; yes,
the cord st ill works in the
shaver. I then wi red th e cir­
cuit shown in Fig. 2 into a
s ta ndard female ac cord
receptacl e called a " $TA­
TITE, " obtai ned from the
local hard ware emporium.
Note the inclusion of the
ever-present LED to sho w
you when the iron is plugged
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••THIEF

$4.95

TAKE Of F antenna and mount co mple te ly .

FOILER mounh 10 ,h. bracing of ,h. li d. No leah. Only fQILER
mounls on IranI .S!.t sId. of Irunk l id Uses your pr.senl

tr unk lip onlenno ond mounl . Self ground ing _

STOPS THE

'.' J \~'f,--'::::30"-. " , "•••• . \- 'I-.... '\'1'-"",,.. " . /

I[,£~1f ~~~~...~:_..,'...J{ ." ".'I 6 -- .. ~. ."'
il :',':::-

SNAP LATCH OPEN, d isengage stoinlen de.1 sprmg

THE

S TO W ' AWAY ony..".'., e ven when your Irunk ' $ loaded .

RElAX, the th ief won't know
you hove (I radio _

SEE YOUR DEALER TODAY !
If there is no dealer in your area, send $4.95 +
SOli postage to: Dept. 311 . SouthCom.

SOUTH COM, INC.
P. O. Box 11212

Ft. Worth, Tex. 76109
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socket shell (use m inimum
heat an d remove t he lamp
first ). Whi le you 're inside the
iron case, pu t a small dab of
GC26-01 silicone lube on the
switch contact ; it's a good
all-around contact keeper­
cleaner. Note that these mod­
ifications directly apply to
the model mentioned with
non-rapid charge cells. How­
ever, they cou ld be applied to
other models and manufac­
turers, and , as such, will
hopefully act as food for
thought.

Now you can relax for the
evening and read the rest of
73, or you could t ryout your
new ly mod ified cordless iron
o n some of the other int er­
est ing projects in this issue, or
you could just admire the
LED in the stand while the
iro n is charging. -

F ully G uaranteed

$

P.O. 80 .. 221 4 . SaIt!m .O,~on 97308 (5031 399·1370

the scre w holding the bar that
makes pressure contact with
the shell of th e lamp socket
and install the diode in its
stead, wrapping the anode
end arou nd the screw and
so l de r in g th e ca t ho d e
(banded end) to the lamp

COUNTER
1 Hz to ov'" 300 MHz · COm......e..1 Ace... ·
ey 3. 1 0 ~ - Completely Po.tabla _ lou NlQd
ball",i~ • Small - 2 .. ..4 .. ,,6· · • Recn.<~1

o pe,atlll$ from ""t. 12V or 110V.c • lnt",,_l
cha ,ge--l ,m't"'ll co<eu,t<y • Le. than 50mV
l""",t,vity • Hi _ c... ey ;n t ""na h o na l l 0 MH I
trys t.. l • Easy to ched< colob<allon • COunlS
down to 1110 Hz

r---- FEATURIN G ---____

Portable• Commerc ial Standard
FREQUENCY

diqi-Te"C'h

Sensa.jonal prjcel
Superbqualj.yl

.00 5 ••005 Acounter-otter you can't refuse! II's rock-bottom
price and sky-high quality make it your best buy!

(30mHzKII) 1250 mHz K't) We've proved it 10 thousands.Let us prove it toyou!
6-DlGrr FREQUENCY · 100mHz Readout • Ham, CB. & Commercial Bands
COU ·1 Hz Optional • Master Chg ./B, Ameficard OK

• Crystal Time-Base • Add $2 ShippIng

AI!counters can be factory wired and tested.

H f
Write or call today!

U "'0 P.O. Box 357, Dept.55,
.. Provo, UT 84601 (801) 375-8566

the use of cen ter screw threaded ferrule as tie point for

mented fact (in past issues of
73 and othe r pu blications)
tha t as you lower the voltage
across a lamp from its design
vo l ta ge , the lamp life
increases dramati cally (the
reverse is also true ). Now that
you 're co nvinced, just remove

Interior view o f de adopter. Note
resistors and positive de lead.
batter ies; this is true once the
ele ment is hot. The ini t ial
current through a cold or
cool t ip is abou t 9 Amps,
tapering to the above after
a bout 5 seco n ds. Th is
suggests that the worki ng
t ime between charges is less
when the iron is cont inually
turned on and off. I checked
my iron against the clock
after a full charge and was
able to get over 12· 1/2
minutes of useful heat in a
continuous ON cond it ion.
Presumably, off/on o perat ion
would y ield something less
than this . There are all kinds
of ins and outs with some-
th ing as simple as this seems
to be, aren 't there ?

Before you relax for the
evening, here 's one addit ional
easil y accomplished mod ifica­
tion, this time inside the iro n
itself. There 's a ver y handy
little light built into th e
business end of the Wahl
7500, with the nasty habit of
burning out too fast. The
type 222 bul b is rated at 2 .25
V and 250 mA, but the fully­
charged nicads put o ut 2 .4 V
(under load ) and shorten the
bulb life quite a bit. I
i ns talled a silicon diode
(1 N4005) in ser ies with the
bulb and am getti ng muc h
better bulb life, plenty of
lig h t a nd more ba ttery
capac ity for heat instead of
wasted light (remember the
energy crunch!). With t his
addition, the bulb has 1.5 V
across its filament and draws
200 mA due to the drop
across the d iode (junction
potential). The importa nt
thing here is the wetl-docu-
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A fter losing ten pounds
and logging dozens of

QSOs, I arr ive d at the conclu­
sion that OXing bicyc le'
mobile is not only fun , but
also healthy!

The idea to add a rig to
my bi ke came to me o ne
nigh t, when, after a few ho urs
of sitting in my shack, I took
a shower and stepped o n the
bathroom scale: I was ten
pounds over my normal
weight!

We have to do something
about this situation. 1 love
hamming, but the idea of
turning myself into a blob of
lard was not very appealing.
The doctor agreed with me: I
must cut down my hours in
the shack and put in some
time doing exe rcises. I started
jogging and doing sit-ups. It
was exhaus t ing and boring.
So I turn ed to the bike. Not
so ex haus t ing, but still
boring.

I tri ed reading while
peda li ng, but (after a near
miss), decided that th is was
unsafe.

The next day, I bro ught
along my two meter rig. That
was quite an improve ment. I
had a chat with the local boys
thr ough the nearest repeater.
To improve my signal, I in­
stalled an eight wave antenna
on the back of the bike; the
chitcha t expanded to other
repeaters .

Th en t he rechargeable
battery gave up, and I in­
stalled an ou tboard heavy­
duty battery .

I am never satisfied with
what I have, and always seem
t o want somethi ng else.
Maybe I was missing my OX
friends, because the idea of
adding an HF rig to the bike
came to my mind. That
invisible bulb lit in my head,
and I started to look around
for the right thing. The trans­
ceiver I had in mind had to be
light , capable of putting out a
decent signal, and, of course,
battery-operated.

Even if you find the ideal
rig, a friend of mine told me,
it's going to be very difficult
to use a vertical antenna . The
bi ke is not enough for a
ground plane ...

cover feature

•

- -

Albert H. Coya WB4SNC
1710 S. W. 83rd Ct.
Miami FL 33155
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M y e n t husias m w as
dampe ned a little, but I
decided to try my idea any­
ho w. I began thinking about
building a solid state mono­
ba nder transce iver. After
looking over magazines and
books I d ecided to go by one
easy rule: " If you can buy it,
don 't bui ld it." I got myself
one of those littl e Atlas rigs.
The name sounded li ke it was
taken fro m a moving co m­
pany, and the appearance was
that o f a shrunken Swan. The
truth is that this tiny trans­
ceiver has a t iger in its guts !

The o nly thing you need to
operate this rig is a well
ma tched antenna, and a
ba ttery wit h a good Amp
hour rating, to feed those
hungry finals transistors.

After taking a good look
at myoid bike, I decided to
get rid of the hand brake and
install a pedal brake, so t hat
my hands would be free to
o perate the transceiver.

The At las is ideal because
there is no tuni ng or loading.
The whole ope rat ion is auto­
matic . It's a rig for " appliance
operators." If the antenna is

matched, as I said before, the
o nly thing you have to do is
select th e freque ncy, press
the mike 's bu tton, and call
"CO."

I installed a rack over the
back wheel to hold the
battery and the antenna, a
Hustler vertical. It is neat ,
light and well manufactured.

To hold the transceiver
between the handlebars, I
built a basket out of alum­
inum strips riveted and fitted
to the handlebars with bol ts
and nuts. The rig sits very

o
comfor tably at a 45 angle,

for better view and access to
the cont rols. But if you want
to spe nd a few more bucks
and save work, Atlas sells a
nice mobile rack.

With a ll the par ts in place,
my oid bi ke looks like a very
intere sting contraption.
" What will the ne ighbors
say?" my XYL asked me.
Well, nobod y blinked an eye
whe n we erected the tower
and the cubical quad, and this
t ime there is no more reason
for anyone to be alarmed.

So I climb o n my bike and
pedal OSOs_•
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Daniel Metzger KBJWR
774 J F ir Drive
To ledo OR 436J 2

Build a Simple "Lab" Scope

- - costs less than $70 !
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mus t always be a who le
number, o r the tr ace will be
an unstable jumble of lines. If
t he signal freque ncy shou ld
change by more than 10%, it
beco mes necessary to readjust
the sweep frequency to main­
tain a stable display. This
need for constant adjustment
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Oscilloscope front view.

In a co nvent iona l recur­
rent swee p sco pe, the signa l
which moves the beam a CT O SS

the scree n can vary in fre­
que ncy by per haps 10% to
accommodate changes in
signal frequcncy - see Fig.
1[a], The ratio of signal fre­
quency to sweep frequency

VO"\{O' ". ,

ke ep i ng t h e f re q u en cy
response and sensit ivi t y of
t he scope rela t ively low
(alt ho ugh both are quite ade­
q uate for normal use), and by
the use of a no vel unijunction
sweep circuit. This last
feature deserves a special
explanation.

W atch any ind ustrial
e lectro n ics tec h­

nician in act ion and yo u' ll
not ice that he relies almost
excl usively on his oscil­
loscope for troubleshooti ng.
It can measure ac and dc
voltages as easily and accur­
ately as a YOM, while also
measuring frequency, phase
and waveshape. It can spot
distortion or interferi ng sig­
nals, and can detect missing
pulses and slow rfsc times in
digital c ircuits. No other
inst rument approaches it for
versat ility.

Unfort unate ly, the cost of
lab-type oscilloscopes ($250
and up) has limited the ex­
perience of most servicemen
and hobbyists to service-type
scopes, which are not true
measuring instruments, but
mer ely waveform indicators.
Mo st annoyi ng of a ll , they
req uire co nstant fidd ling with
a "sweep" or "sync" cont rol
to keep a steady waveform on
the screen.

Now it is possible to build
an oscilloscope wit h nearly all
of the adva ntages of a lab­
type scope for less than $70.
The completed unit contains
only 11 transistors all
mounted on a single prin ted
circuit board. It is only 8"
high by 12" deep, and weighs
less than 10 lbs. Thls sim­
plicity has been obtaine d by
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Inside top view of scope, showing sweep time switch S6 (upper left), main circuit board, and
filter can Cl8.

Fig. I (a). The recurrent sweep generator can be restarted only
about 1096 sooner than full run-up time. The first triggering
opportunity (downward arrow) may come too soon while the
second comes too late, so each succeeding ramp shows the sine
wave signal at a different horizontal position on the screen.
Also, the ramp is usually curved, rather than linear, resulting in
a distorted display.
Fig. I (b). The unijunction sweep can be restarted after only
4096 of a full run-up. Either the first or the second restart
command could be obeyed, and either would result in a stable
display. The ramp is perfectly linear,
Fig. I (c). The lab scope uses triggered sweep - the romp does
not restart of itself, but waits for a triggering command
derived from the displayed signal. The circuitry to achieve this
is usually Quite complex.

division. CA and CB are re­
quired to compensate for
stray capacitance in the resi s­
tors and switch wiring at high
frequencies. CA is ad justed so
that XCA/Xcs = RA/ RS
[i.e., the voltage division rat io
of the capacitors equals that
of the resistors], At fre­
quencies above about 10 kHz,
it is actually the capaci to rs
and not the resistors which
set the voltage division ratio.

Sweep System
Q7 and Q8 comprise a

Schmitt t rigger, which pro­
duces square wave outputs
regard less of the shape of the
input triggering signal. These
square waves are give n ex­
tre mely sharp corners by
swit ching transistor Q9. C9
diffe ren t iates the square
waves, giving a sharp spike at
B2 of Q l 1 each t ime the
Schmitt trigger swi tches. Q1 0
is a current source, which
charges o ne of the t iming
capacitors, C10-C1 3. When
the capac itor is charged by a
constant current, the voltage
across it rises at a constant
ratc , thus generat ing t he
requ ired linear ramps. When
the voltage from the emitter
to 81 of the unilun ctlon
reaches appro ximately 75% of
the 8 2-81 voltage, the uni­
junct ion fires, E becomes
mo mentar il y a very low resis­
tance path to 8 1, and the
t iming capacitor discharges
very quickly.

Sync hronization of the
sweep ramps to the input
signal is accomplished by the
negative spikes from e9,
whic h lower the 82- 8 1
voltage to slight ly less than
half its normal value for very

Horizontal Amplifier
Th is is normall y driven by

the sweep ramps, causing a
left -to-right trace across the
screen, but it may be driven
by an extern al signal to
obtain Y IIS_ X rather than Y
vs. time grap hs on the screen.
Q4 is a source followe r, pro­
viding a h igh input impedance
w hi le dr iv ing differential
a m p lifie r Q5-Q6. C6 is
selected for opt imum fre­
quency response.calib rated vertical ampl ifier

and time base, and triggeri ng
controls rike the lab scope's,
making it a versati le a nd
accurate measuri ng instru­
men t.

The circuit, which was
designed to be abso lute ly as
simple as possible , is sho wn in
Fi g. 2. It consists o f dc
coupled verti cal and hen­
zontal amplifiers, a swee p
generator and fo ur power
supplies.

Vertical Amplifier
Th is is the " voltmeter"

port ion of the osc illoscope. It
co nsists of an FET·bipolar
Dar lin gt on pair, Q1-Q2,
which prov ide a high input
impedance and a low enough
out put impedance to dr ive
the high gain, high voltage
common base am pl ifier, Q3.
Overall gai n is about 150,
variable by R4. C3 shu nts
ex tra signal to the Q3 input
at high frequencies, thus
extending the amplifier's fre­
quency response to 600 kHz.
0 1 protects the gate of Ql
fro m accidental input over­
vol tages. The various values
of RA and RB provi de for
division of the input voltage
by fac tors from 1 to 400,
giving voltage ranges of 0.1 V
to 40 V per quarter inch

never any need for adju st­
men t. The result is a sweep
which behaves very much like
the laboratory scope's t rig­
gered sweep ~ Fig. 1(c) ­
wit h abou t one fifth the com­
plexity. The difference is
apparent only if yo u t ry to
di splay a small portio n of a
cyc le or a single shot
pheno menon , such as a relay
closing.

Our scope also includes a

CdC"

makes it impossible to keep
the horizontal sweep cati­
brated , so measurements of
t ime and freque ncy cannot be
made. The untjunction sweep
can vary its frequ ency by a
f actor of about 2.5 in
response to the input signal,
so whole numbe r ratios are
always obtainable, and the
display is stable for any signal
frequ ency down to one half
the sweep frequency, wit h

c.,
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ponents be the exact values
spec ified, but only that they
be in th e same ratios. For
exa mple, if C10 is 6% high,
Cll -C13 should also be 6%
high.

Ma ny types of CRTs
similar to the 3BPl may be
employed if the differences in
base pin connections are
no te d. 3R P ls, 3E Pls,
3ACP1 1sand 3FP7s have
been used with equal success,
and there is nothing to pre­
vent the use of 2-inch or
5-inch types. A number of
flat-faced e RTs such as the
3 RPl A and 3WPI are avail­
able at somewhat higher cost
for those who want to add
the final profess ional touch
to the sco pe .

The magnetic fields fro m
the two power transformers
will cause severe ripple o n the
CRT trace if spec ial pre­
caut ions are not taken . The
t ra nsforme rs s ho uld be
mo unted wi th the ir wi ndings
in the plane of the CRT face
so the ir magneti c li nes of
force travel with the electron
beam rather than across it.
The transformers should be
mounted as far away from
the CRT neck as possible,
and, if available, sheets of
mu- metal shielding should be
placed under the transformers
and around the CRT neck.
The cleanest trace will be
obtai ned if a fu ll CRT shield
can be obtained from one of
the sur plus houses.

Al l wiri ng involvi ng
vertica l and sweep sign als
sho uld be as sho rt and direct
as possible. In par ticular , the
vert ical input and vertical
output wires shou ld be kept
away fro m each other an d
from other circuit wires, Note
that the vertical input atten-

shor t intervals. This gives the
uni junct ion an o pport unity
to fire on command fro m the
Schmitt t rigger, provided tha t
it has co mpleted abou t 40%
of a fu ll run-up . R30 sets the
full run-up ram p voltage,
which shou ld be about 2.5
t imes the voltage required for
a full sweep of the screen.
R29 sets the minimum ramp
voltage, which should be just
sufficient to drive the beam
across the screen.

Construction

Few o f the components in
the scope are critica l and
ma ny su bs t i tu tions are
possible. The transistors may
be nearly any silicon small
signal types, wi th the exce p­
t ion t hat Q3, Q5, and Q6
must be rated at 300 V or
more Veer. The t iming resis­
tors and capaci tors and the
inp ut voltage dividing resi s­
tors should be selected qu ite
carefully, as these deter mine
the ult imate acc uracy of the
inst ru m en t. I t is not
necessary that these com-

Vertica l

Bandwidth - De t o 600 kHz (.J d B point)
Sensit ivity - 0. 1 V to 40 V per quarter inch d ivision, calibra ted in a
1-4-10 sequence
Input impedance - 1 megohm shu nted by approllimately 33 p F

Power Supplies

Two full wave rectifiers
followed by pi-sect ion filte rs
pro vid e +9 V and -9 V to
po we r the sweep syste m and
low level amplifiers of the
sco pe. The +280 V supply
powers t he output stages of
the vertical and horizontal
amplifiers, providing suffi­
cient voltage to deflect the
beam fully across the scree n.
A half wave voltage doubling
su pply produces ·600 V
which is applied to the
cathode of the CRT. The
overall acce lerating po tential
from anode to cathode is,
therefore, in the vici nity of
+800 V.

Table 1. Specifications.

Morizontal

Swe ep - 1 usee to 10 ms per division. calibrated in a 1-4 ·10
sequence, variable to 500 ms per d ivision
Trigger - 0.5 division pop internal; 1 V pop external ; ac coupled
ElIt ... noI l Amp - Sensi tivity continuously variable to 0 .5 V per
d ivison; ba ndwidth de to 100 kMl
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supplies. (c) High voltage power supplies and CR T circuit.
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PROMISE Him A
But GIFT Him ,

•

hing,

I t 's that t ime of year again .. . Time
to start to plan yo ur holiday gift

givi ng and hope that the gift yo u select
is the right size and shape ard color
for the receiver as well as the right
price for yo ur pocketbook . . . You 're
read ing 73 now . . . You know what a
big, thick informative magaz ine it is
• • • You know there will be no size,
shape or color problem . .. The price
is right too! Twelve issues for only
$10. And we 'll reduce the price of the

second and thi rd gift o ne year sub­
scr ipt io ns too . . . Only $9 per year for
the second gift subscriptio n and o nly
$8 per year for the third gift sub .
Thi nk abo ut it, all t hose articles, pro­
jects and Wayne's provocative
editorials to boot, And all those ads
with bargains, barga ins , bargains!

C erta inly one (o r more) of yo ur
friends is interested in hamming

and wo uld appreciate yo ur thoughtful­
ness in arranging for a copy of 73 to
be del ivered to his mailbo x every
month fo r a who le year . Not sure if
your friend is a subsc riber or not?
We'll check fo r you . • . Be su re to
include the ca ll letter s if at all possible.
For not ification of your gift to reach
its destination before Christmas, please
ma il yo ur subscription orders to us no
later than December 5th .

Zip _

Call _

Address _

Please mail seco nd gift subscriptio n ($9 ) to:
Name _

City _

State _Zip, _

Please mail firs t gift subscription ($10) to :

City, _

Address _

Cal l _

State ___

Name' _

~
r - - - - - - - --- - - - - - - - - --- T - - - - - - - - - - - - - - - - - -i
I YES, I WANT TO GIYE 73 MAGAZ INE ONE YEAR YES, I WANT TO GIVE 73 MAGAZINE ONE YEAR

I SUBSCRIPTION GIFTS. SUBSCRIPTION GIFTS.

I
I
I
I
I
I
I
I
I
I 0 New 0 Renewal/ Extension 0 Don 't know 0 New 0 Renewal/E xtension 0 Don 't know

I-::---- ----- - - - - ---+- ----- - - - - - - ----l
I Sign the card 's) as follows: I YES, I WANT TO GIVE 73 MAGAZ INE ONE YEAR I

I Enclosed (To tal) $ 0 Cash 0 Check 0 Money Order] SUBSCR IPTION G IFTS. I
I Charge my cred it card : BankAmer icard # I Please mail third gift subscription ($8 ) to : I
I I II Master Charge # Interbank # I Name I
I Signat ure Expira t ion date I Call I
I FOR CREDIT CA RD PURCHASES, PL EA SE COMPLETE I I
I THE FOLLOWING: I Address I
I Name Call : City I
I Address I State Zip I

~t.::.... state z iP _..!.]~~~New 0 Renewa l / E xtens iO~ ~ Don't kno=--- J
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Inside under-chassis view showing fu nction switch 53 (upper left), input attenoator with
trimmer capacitors CB mounted {lower left), LV transformer Tl (bottom center), HV filters
C2D-C22 (lower right) with astigmatism trimmer R44 immediately below, and HV transformer
T2 (upper right).

Fig. 3. Component placement on the main circuit board, top
view. Note the tim jumper wires, J.

swee p variab le contro l.
The ver tical gain is set by

a d justing R4 for a 3.9
division shift in the trace
w he n a fr e sh flashlight
battery (1.55 V) is co nnected
with the scope o n the 0 .4
V/div scale. Next, a 1 kHz
square wave is displayed and
the five CA tr immers are
adjuste d for the cleanest dis­
play with no rou nd ing or
overshoot of the square wave
corners. A square wave of
abou t 50 kHz is the n
displayed and C3 is selected
to make the corners of the
wave as square and as sharp as
possible without overshoot.
Then a 10 kHz square wave is
applied at the external hori­
zontal input and C6 is
selected so that the display
co nsis ts of two sharply
defi ned poi nts at the left and
right of the screen (the points
wi ll be elongated hori zonta lly
if the value of C6 is wrong).
Finally, a 60 Hz ac signal is
displayed (the o ne from the
scope's own 12.6 V trans­
fo rmer wi ll do nicely), and
t he swee p calibrate cont rol is
set so that one fu ll cy cle

-

of 011 . The t race length is
changed from maxim um to
mi nimum simply by changing
the frequency of the observed
signal, or by adjusting the

Calibration

After the trace is focused
and aligned, R30 can be
selected to provide a max­
imum trace length of about
2.5 times t he CRT width.
Then R29 is selected to make
the minimum length equal to
the CRT width. These values
depend on the character ist ics

about 1.2 V when a 1.5 V
flashlight ce ll is connected in
(first) positi ve, then negat ive
po lari ty to the ampli fier
inputs.

Next, the +280 V supp ly
sho uld be connected and the
vertical output should be
checked for a swing fr om +75
to +25 0 V as the vert ical
position co nt ro l is rotated.
T he two horizontal outpu ts
sho uld swing fro m +100 to
+200 V, o ne going up as the
o the r goes do wn, when the
hori zo ntal position control is
rotated . If the two horizontal
outpu t voltages do not
become equal at about +150
V, it may be necessary to
alter the value o f R1 5 to
ac h ieve proper balance .
Fina lly, the -600 V supply
can be connected and an
attempt can be made to get a
trace o n the CRT.

uator board is mounted
direct ly behind the vertical
sensitivity switch so that the
wi ri ng ca n be kept short.

Testing
It is suggested that th e low

voltage po wer supplies be
wired to the circu it board
first, with the high voltage
t ransfo rmer seco nda ry left
disconnected. The sweep cir­
cuit can the n be tested wit h­
out danger of shock or
damage to the trans istors
f ro m th e h ig h vo ltage
supplies. Ironically, the best
instrument for test ing and
t r 0 ub lcshooti ng the oscll­
loscopc is ano ther osci l­
loscope, but if none is avail­
able a YOM can be made to
do. The output of the
Schmitt trigger should switch
from +2 to +9 V as the t rigger
level control is rotated. On
the 10 ms/div range it should
be possible to see the YOM
follow the rise and fall of the
sweep ramps if the sweep
variable control is used to
slow them down to a few
sweeps per second. The
outputs of the vertical and
horizontal voltage followers
(tops of R2 and Rl1 respec­
tively) should rise and fall by
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Linearity of trace is demonstrated by this photo of a 5 k Hz
triangle wave on the 0.1 ms/div range,

Photo of a 100 kHz square wave taken on the 4 usectdtv range
shows clean high frequency response and good calibration
accuracy.

Fig. 4. Printed circuit artwork for the main board, bottom
view.

Parts List

Cl, C8 ~ 0.05 uF, BOO V di sc
capacitor
C2, C5 - 330 pF disc capacitor
C3 - Select for best vertical
freq uency response
C4, C7 - 0 .0 1 uF disc capacitor
C6 - Select for best hori zontal

Rl, R1 0 - 330,000 Ohm, 'h Watt
resistor
R2, R14 - 2200 Ohm, 'h Watt
resistor
R3, R39 - 100 Ohm, Y, Watt
r esistor
R4 ~ 1000 Ohm, Y. Watt t r immer
po tent iometer
R5 , R1 7 - 10,000 Oh m, linear
taper po tent iometer
R6, R l l - 4700 Ohm, 'h Wan
resistor
R7 330 Ohm, 'h Watt res istor
R8 - 4 7,000 Ohm, 2 Watt rests­

'0'
R9, R26, R33 - 6 800 Ohm, 'h
Watt resisto r
R1 2, R13 ~ 100,000 Ohm, Y,
Watt resistor
R15 - 2700 Ohm, Y, Watt res istor
R16 - 330 0 Ohm, y, Watt res istor
R18, R23 ~ 22,000 Ohm, Y, Watt
res istor
R1 9 - 25,000 Ohm, linear t aper
pote nt iometer
R20 - 27,000 Ohm, 'h Watt
res istor
R21 - 220 Ohm, 'h Watt resistor
R22 - 1500 Ohm, Y, Watt resist or
R24 - 10,000 Ohm, 'h Watt
resistor

lyt ic capac itor
CA (0.4-40 V sca les) - 100 pF
min iature co mpre ssion tr immer
capacitor, tota l of 5 required
CB - 0 .1 V sca le: 33 pF disc; 0.4
V scal e : 120 p F d isc; 1 V sca le:
330 pF d isc; 4 V sca le: 0.0012 uF
disc ; 10 V scale : 0 .00 33 uF d isc;
40 V sca le: 0 .012 uF d isc
D1-D2 - silico n signal dio de,
1N9 14 or sim ilar
D3 ~ 6 .8 V, Y, Watt ze ner diode
(HEP Z0215 o r eq uiva lent)
D4-D7 - 100 PlY rect ifier (HEP
R0051 or similar!
D8-D10 - 1000 PIV rect if ier
(HEP R0056 or similar!
Fl - Y, A slow blo w fuse
11 ~ 1 17 V pilot la mp assemb ly
INE-2 bul b w it h 6 8k res istor!
0 1, 04 ~ 2N3819 N-chan nel
junct ion FET
0 2, Q7, 0 8, 09 - 2N3569 Si
NPN tra nsistor lor sim ilar)
03, OS, 06 - MJE 340, 2N3440,
or sim ilar 300 V 1 W NPN tran­
sistor
0 10 - 2N3638 Si PNP transistor
(or similar)
01 1 - 2N4891, HEP 310, or
simi lar unijunctio n trans istor

Fig. 5. Printed circuit artwork for the vertical input attenuator
board. Voltage dividing resistors RA and RB are mounted on
the copper side of the board with trimmer capacitors CA
bridging across them between the large pads. Fixed capacitors
CB are mounted on the opposite side of the board.

freq ue ncy response
C9 - 0 .001 uF di sc capaci to r
Cl 0 - 1 u F, 50 V my lar capacitor
Cl l - 0 .1 uF, 50 V mylar ceoa ct­
t o r
C12 ~ 0.01 u F mylar capacitor
C13 - 0.001 uF mylar capacitor
C14·C17 - 500 uF , 25 V vert ical
mount electrolyt ic ca pacitor
C18 - 40 + 40 + 40 u F, 450 V
t hree sect ion can electrolytic
C19 - 0 .0047 uF, 500 V disc
capacitor
C20-C22 - 4 uF , 4 50 V e lectro-

occ upies 4.2
the 4 ms/div

(16.7 m s]
d ivisio ns on
ran ge. •
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RA
none used
750,000 O hm
900,000 Ohm
975,000 O hm
990,000 Ohm
998,000 O hm

Table 2.

R25, R28 - 1000 O hm, 'Ii Watt
resist o r
R27 - 33,0 00 Ohm , 'Ii Watt
resistor
R29 100 to 2200 O h m,
selec t ed for sweep length
R30 - 1000 to 5600 Ohm,
selected for sweep length
R31 - 100,000 Ohm, % Watt
t rim mer potentiometer
R32 - 50,000 Ohm, lin ear tap er
potentiometer
R34 ~ 100,000 O hm, ±J% resis­

'm
R35 - 40 ,000 Ohm, ±3% resistor
R36 - 10,000 Ohm, ±3%resistor
R37 - 33,000 Ohm, % Wa tt
res istor
R38 - 47 Ohm, 'Ii Watt res istor
R4 0, R 4 1 - 4 70 Ohm, % Watt

resistor
R42, R43 - 68,000 Ohm, y, Watt
resisto r
RM - 1 mehohm, % Watt t r im­
mer potent iometer
R45, R46, R49 - 1 m egohm , Y..
Watt resistor
R47 - 200,000 Ohm, linear taper
potentiometer with SPST switch
R48 - 1 m egohm, linear taper
po te nt io m ete r
R50 - 100,000 Ohm, linear taper
potent iometer
Ra and Rb at t an ua t ur corn­
punent s, a ll 'h Watt carbon cern­
posit io n or film type res ist o rs ,
±J% tolera nce - See Table 2
5 1 - 5POT slide switch w it h
center off position
52 - e-pcstttcn. 2-po le rotary

0. 1 V scale
0 .4 V scale
1 V scale
4 V scale
10 V scale
4 0 V scale

se lector swit ch
53 - 4-p osi tion , 2- po le rotary
selecto r sw itc h
54 - SPOT switch tpar t of R 471
55 - 5POT t oggle switch
56 - t t -eostncn. z-oote rota ry
se lector switc h (9 posit ions used)
Tl - 1 2.6 V center-tapped, 500
m A f ilame nt transformer
T 2 - 2 50 V, 20 mA, 6.3 V, 2 A

RB
1 megohm
250,000 Ohm
100 ,000 Ohm
25,000 Ohm
10,0 00 Ohm
2500 Ohm

transformer
Vl - 3BPl A, 3 in ch cathode ray
woo
Chassis, cabi net, bind ing posts
is), CRT socket, line cord and
plug, kno bs (3 large, 7 small),
CRT beze l and grat icule, fuse
holder, term inal str ips, miscel­
la neous screws, grommets, and
spacers

Ham Help
I have a request for Ham Help. I

need a service manual, or at least a
schematic and specifications, for a
Beckman Instruments electronic
counter, Model 6020.

Blase J . Furfaro W71SJ
10332 Cam ino De La Placita

Tucson AZ B5710

I'm looking for somebody who
would help me in obtaining an ama­
teur t icket. I am open for advice and
help. I was hoping that someone could
offer some type of course of study for

me and when problems would arise I
could contact him for help .

Peter Osrc tt
2442 East 26th Street

Brookl yn NY 11235
(212)·646-1757

I would appreciate any help in
locating a schematic for a Singer
portable TV, model number TV6U.

Would also appreciate schematics
for BC·779 receiver and ART-13
t ransmitter.

Your magazine improves with each

issue.

Harold D. Donaldson
8850 Phoenix Ave.

Fair Oaks CA 95628

I would appreciate some help in
designing a communications device
similar to the wire less broadcasters
that seemed to be popular 10 or more
years a9O.

I am worki ng with a group of
hobbyists in putting on a large con­
vention shortly. One of the major
problems in manag ing a large conven­
tion is the communications area. We
need to be able to contact key people
immediately in emergencies. And,
since this is a hobby group, the device
should be cheap.

A base transmitter broadcasting an
AM or FM signal through the hotel's
11 0 V power lines would serve eoe­
quately, since all that is needed to
receive it would be a cheap pocket
radio. A CB set might work, but the
interference from competing stations
is excessive. A simple wireless broad­
caster using the 110 V line as a large
antenna would seem easiest and
cheapest.

However, circuits for such devices
seem to have disappeared (or are no
longer popular). Any help in design,
suggesting references, etc., would be
much appreciated.

David Lundy
18 Karen Drive

Cherry Hill NJ 08003

DOGGONE HOUNDED

Continued on page 57

heard some stuff that makes me feel
ashamed that I belong to this group,
and no doubt the same goes for the
majority of CBers.

So, in closing th is tirade, let me say
quit knocking CB and quit this l" m­
ceuer-man-vco attitude, before we
alienate the biggest group of potential
hams available.

One more thing: I don't care a whit
about microprocessors and fancy ICs
and some of the stuff that you have in
your magazine, but I tolerate it
because it probably means something
to the next guy, so I am willing to
to lerate it and consider 73 and aST
two of my favorite mags. I would not
drop OST for the wor ld either. So I
am willing to fight for both of you .. .

Jack Golden WA2YPW
Portvi lle NY

Dag blasted you're right. I can't do
it wi thout you r dog9One tapes. My
first thoughts were to try to copy
W1AW, but ORM is bad, bad, bad. I
tr ied other methods, but after read ing
comments from other frustrated hams
I am going to try Uncle Wayne's 14
wpm tape. My XYL is hounding me to
get on the General phone bands so she
can get some of the nice recipes she
has heard, not to mention the little
OSOs with the other YLs on the

1 1

tors. t have had a C8 license since
1961 and have been a licensed ham
operator since 1962. I have sold and
serviced CB sets since that time and
had a 2nd phone commercial since
that time. so I do have enough knowl­
edge about it to be heard.

C8 rad io has emerged, in the last
five years. to be a very strong system
for emergencies on a local basis, and.
recent ly, as a terrific extension of the
eyes and ears of our law enforcement
people. I can say that it is a boon
to these people. After all, the quickest
way to apprehend a criminal or thief
is with the cooperation of the general
pub lic, and, with the adven t of some
very good organizations, such as
REACT and some other fine gro ups. it
has come to pass that we have an
excellent and speedy means to inform,
locate, advise and operate in a sane r
manner than ever before. I am glad to
note that you have decided to tap the
biggest reservoir of potential hams
that exists today. An ardent CBer can
be converted to an ardent ham, but
not by slamrQing. rklicul ing or looking
down one's nose at him.

Now, as to the holier-than -thou
attitude that some hams have, it is a
slam to the whole fraternity to have
him expound on t he lousy C8
activities. If he uidn't pass his code
test and/or exam, he would be the
most skip and yakker worker in the
C8 group. There are a majority of fine
C8 personalities who would make a
lot better hams than some whom I
have heard on the ham bands. I have
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One of the big kicks that I gel out
of reading 73 M"gazinl.' is your edi­
tor ia ls. I do not agree with you all of
the time and do agree with you some
of the time, but I enjoy any contro­
versy or debate on ham radio or t he
problems with trecueocv allotments
and so forth.

The main reason for this lette r is
this: I like CB radio and I th ink that it
is a great thing on the whole and am
not going to let it get run down by
some know-it-all amateur radio opere-

ham radio into a class system. I don't
like it. They are pos itive on Docket
20282 - yet are secretly trying to
have it amended. This infuriates me
very much.

Thanks for listening to me, and I
hope some positive action can be
taken.

Bob Hajdak
Youngstown OH

1...--__11

... ., '"1'.... ; , . '.

• •

- ­h '.' , '• ,0'1 •• ~
: . ·1 ",... ( ...

from page 19

don't like is the way they are going
about it.

The only mention they make of
this petition is in the Executive Com­
mittee Minutes, which few hams will
actually read. This appears in a short
paragraph on page 62 of the August
QST, for those who might be Inter­
ested.

I can only say that I am going to
take some action on t his. I will be
writing to the FCC with my own
comments on Docket 20282. I hope
other hams and Novices-to-be will do
the same. Wayne, since you agree with
me according to your editorial, I hope
you will also act. Let's nip this in the
bud now.

Already I am getting iovotved in the
politics of ham radio. I was licensed
first as WN3FNT back in 1966. I was
again licensed as WA3JDT/W88FAR
in 1967. I gave up ham radio to
complete a degree in elect rical engi­
neering. I now want to return, and I
see that the ARRL is again divid ing

Lu :
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"Phase lock -l oop (Pl L)
oscillator circuit
minimizes unwanted
SpUri OUS responses.

*Hybrid Di gital
Frequency Presenta-
tion.

*Advanced Solid-state
design.••only 3 tubes.

*Bui lt·in AC and 12
VO C power supplies.

*CWfilter standard
equipment...not an
accessory.

*Augged 6146-B final
amplifier tubes.

*Cooling fan standa rd
equi pme nt...not an
accessory.

*High performance
noise-blanker is
standard equipment
...not an accessory.

*8ui lt·jn VD Xand
semi- break in CW
keyin g.

*Crysta l Calibrator and
WWV receiving
ca pability.

A BRILLIANT NEW SSB TRANSCEIVER
PROVIDING AN UNBEATABLE COMBINATION
OF ADVANCED ENGINEERING AND UNIQUE
OPERATING FEATURES.

YOU MAY NEVER HAVE OWNED A
TRANSCEIVER THAT OFFERS SO MUCH.

Send for descript ive informat ion on thi s f ine new
transceiver, or on the t ime proven Tempo ONE
transceiver wh ich cont inues to offer reliable, low cost
performance .

Henr/Radio
11 24 0 W. Olympic ervc.. Lo s Angele s , c ent . 90064 213/477-6701
931 N. Euclid. Anaheim , Ca lif. 92801 714 /772-9200
Bu ller , Missouri 64730 816 /679 ·3127

*Microphone provided,
*Dual All contro l
allows both broad and
narrow tuning.

*All band 80 through
10 meter coverage .

*Multi·mode USB, LSB,
CW and AM operation.

*Ex tra ordinary receiver
se ns it ivy (.3u SIN 10 db)
and oscillator stability
(100 Hz 30 min. after
wa rm-up)

*Fixed channe l crystal
control on two
avail able positi ons.

*AF Attenuator.
*Adjustable ALC

action.
" Phone patch in and

out jacks.
"Se pa rate PTT jack for

foot switch.
" Built-in spea ke r.

' The TEMPO 2020
...5759.00.
Model 8120 ex terna l
speaker...$29.95,
Model 8010 remote
VFO ...S139.00.



Jim IsbeJJ WA5HLE
Rt. 1 Box 592
Leander TX 7864 1

Get on Six with Surplus

- - the el cheapo RT-70 •
IS a natural

The finished RT-70 modification ready for tnstattatton. Its small size and minimal power
consumption make it ideal for mobile use, but for serious work you will need an "afterburner."
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I n recent months a large
number of RT-70 tra ns­

cei vers have appeared on the
surplus market at prices fro m
$15 to $25. These trans­
ceivers arc desi gn cd for the
freque ncy band from 47 to
58.4 MHz and therefore com­
pletel y st raddle the 6 meter
ham band. To fi nd a surplus
transceiver tha t doesn' t re­
quire extensive changes to
operate on a ham band, and is
simulta neously cheap, is a
real achieve ment that many
hams would take advantage
of if they knew for sure what
the conversion entailed.

The RT-70 is an FM
transceiver covering the entire
6 meter band in conti nuous
tuning, and transmitti ng at
500 mW outpu t. The receiver
section is a very good unit as
is and will operate alongside
the best of them without
modification. The transmitter
section is equally good. but
several peripheral
modifications will make it
more convenient to use.

The first thing that IS

noticed when an RT-70 is



Le ft side and bot/om view of the RT- 70, showing the "Tank, Field, Veh " switch, 5/01 on the
left side, in the " Veh " position. Look closely, jus! below the crystal Y-I02, to see the r;gulator
chip installation as described in the text.

with two screws. Remove the
nut on the screw toward the
fron t of the chassis. Take a
knife an d sc rape t he
protective coating from the
chassis in a circle abo ut 1/2"
diameter arou nd the screw.
Now place the tab of the
regulator over this screw so
that the center lead of the
regulator is pointi ng directly
at the chassis moun ting nu t
that holds the fron t panel on.
This center lead may touch
the nut, bu t no harm is done
as th is lead is grounded. The
other two leads must be bent
away from the chassis to
avoid contact. Now replace
the nut and tighten the
regul a tor in place. This
mou nting will act as both
ground and heatsin k for the
chip.

Now, usi ng the diagram in
Fig. 3, connect the input lead
of the regulator to pin B on
the power connector and the
output lead to pin F of the
power connector.

Now in opera tion , if you
have a 6 V filament supply it
can be connected to pin F (or

hole, tie a kn ot in it and
con nect the fi ve wires as
fol lows (see Fig.2):

Con nect the red one (if
yo u have a red one) to pin J
for the 90 V dc input. Next,
connect the black on e (aga in,
note in parentheses above) to
pi n D for the ground. The
remaining three wires are
connected to pins B, F and A.
But, pr ior to soldering to pin
B, remove the wi re already on
that pin and place it on pin F
along with the fourt h wire in
the cab le. Now with the
additio n of a Fairchild 7806
regulator chip which will be
described later, you can use
the set with any voltage fro m
6 to 15 V de. The Fairchild
7806 regulator chip is a 1
Amp 6 V regulato r, all in one
three head package with a
mounting ta b. The mounting
tab is in mo st cases ident ical
electrically to the center lead.
Check your unit first, and if
this is the case, the center
lead can be cut off. Next,
loo king at the bottom of the
chassis, you will see 11
mounted on the right side

and a single wire. This wire
can connect to either pin H,
pin E or pin B as all are
grounded inside the set.

Finding audio plugs for
the TR-70 is not as hard as
f i n d i ng p ow er p lugs;
therefore, I have elected to
modify the power input to
use a piece of five conduc tor
cab le that can have any type
of co n nec to r yo u li ke
mounted on the outboard
end. T he modification is easy
and works fine. Take a 5/16"
drill and dr ill out the cen ter
of th e present connector.
Push the end of yo ur 5
conductor cable through this

Fig. I. Audio plug connections.

first fired up with its origi nal
microphone is that the audio
quali ty is unbelievably lousy
in that it won't modulate at
all. Apparently years ago the
carbon buttons were good
but th e y h a ve n o w
deteriorated, because eve n
the " new" buttons that I
bought for 3 for $2.00, still
packed in a hermetically
seale d pac kage, failed to
r em edy the si tu a tio n.
Fortun ately this problem is
easily solved. A standard
telephone handset can be
used as the micropho ne by
placing a resisto r across the
button t o decrease the
se ns it ivi ty. Without the
resisto r you can stand across
the room fro m the handset
and have enough audio to

modu la te the transmitter.
The resistor value has to be
individual l y se lec te d
according to the handset
used. Mine required a 27
Ohm resistor. If you can get a
handset with push-button in
the palm yo u have a fine TR
swi tch built-in.

Since some of the RT·70s
being sold come without
sc hematics, I will include
partial schemat ics to illustrate
the hook-ups. Fi g. 1 sho ws
t h e a u d io p lug and
connections to the handset.
Place the resistor inside the
handse t on the terminals of
the carbon button itself.
Later in this ar ticle , I will
show how to add a swi tch to
turn off the earphone in the
han dset for speaker
operation. Note that in most
handsets the ground lead
from microph one, earphone
and TR switch are common
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Left side and top view of the RT·70, showing the antenna connector on the end panel, and
most of the tuning adjustments for the transmitter.

where I is t he current required to o perate t he u n it
(approximately .079 Amps) and E is t he vo ltage of t he
power supply less 90 V.

the cable conductor
connected to pin F), while a
filament supply of 8 to 15 V
should be connected to pin B.
Do no t try to ru n a 6 V input
th rough pin B and thus the
regulator, as th ere is a 2 V
drop in the chip which will
resu lt in a 4 V filament
voltage, and the set will not
operate on 4 volts. Also, do
not connect both a 12 Vand
a 6 V supply simultaneously :
You may blow the chi p. And
a final caut ion: Do not use ac
filame nt voltages. The chip
doesn't like ac, and neither
do the filaments. Ac just will
not work, so don 't try it.

This regulator is an
important addition, as the
fi la ment voltage is ve ry

critical for proper operation.
A 5.5 V filament will cause a
reduction of transmit power
of 50%!

There is a switch, 5 101, on
the left si de of the receiver
c hassis. Thi s switc h is
primarily used to compensate
power supplies to hold the
current drain constant during
both transmit and receive
modes. If correct drain is a
problem, put it in the "field"
positio n and th en usc a very
well regulated 90 V supply
capable of regulati ng from 30
mA to 80 mAo If on the other
hand you have a good supply
of 90 mA at anything from
90 V to 120 V de, you can
put the switch in the "Veh"
position and use a dropping

resistor to drop the voltage to
90 V. I used a surplus
Sorensen power supply with
an output of +107 V and a
droppi ng resisto r of 200
Ohms. T he droppi ng resistor
is calc u late d using the
formu las in Table 1, and then
adjusted to get what you
want using a voltmeter .

I finally used a 200 Ohm 3
Wa tt resistor. Since the
switch 5101 is in "Veh"
posit ion the curre nt re mains
nearly co nsta nt and the dro p
o n the resistor remains
constant.

T h e final three
modifications I will describe
a re primarily convemence

R = Ell,

mods and not absolutely
needed. The set will no w run
havi ng m ad e th e
m odi f i c a t io ns a l re a dy
described . Remem ber, FM on
6 meters is allowed only on
the upper portion of the
ba nd. You can set the
"preset" stops to mark the
band edges, or use one of
them for the local frequency.

If you use th e set mobile,
you wi ll need a dial light. The
one in the set is a 331 and is
useless. Remove th e bulb and
replace it with a 328; then, in
order to get the correct
voltage on the tube, "short"
out R-206. R-206 is mounted
on th e bac k wafer of the
"Ca l, Ant " switch, 5-202, on
the fron t pa nel. The resistor
can be identified by its code,
as it is an 82 Ohm resistor.
Merely solder a piece of wire
across it and your dial light is
ready.

This modif ication IS a
matter of preference, but if
you are to make the nex t
mod ifi c a t io n , th is o ne
precedes it. The present
antenna connection is on the
front panel. I like mine on
the back , so I moved it back.
Remove the BNC co nnector
and mount it on the chassis
on the ri ght side just above
Vl-1, in the aluminum web
that supports the chassis
mounting screws (see Fig. 4).
Then drill a 3/8 " hole in the
cover so that when the set is
in th e cover the BNC antenna
co nnecto r protrudes through
the back. Now, using a
miniature 50 Ohm coax such
as RG-188A/ U, con nect the
new antenna connector to the
feedthrough originally
connected to the front panel

El(ample : 107 - 90 " 17 volts = E

R = 17/.079 - 215 Ohms

Example: P • 17 x .079 - 1.3 Watts
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Fig. 2. Power cable connections. Table I.



Fig. 3. Addition of regulator.

places can you for $5.00 and
you don't really need it at
any price! It is nic e for tuning
up, but not at $5.00. And
finally, try to get a manual.
They are worth the price if
available. The man ual
describes a complete tun ing
and mai ntenance procedure,
as well as the equipment. It is
one of the best eq uipme nt
manuals I have ever seen.

If you can th ink of any
other mods that would be
hel pful I would like to hear
from you, and I will keep a
file on any "new" mods that
I will tr ad e for your
suggestions if you send an
SAS E. -

oscilla tor/doubler (the crystal
is 7.5 MHz- bear this in mi nd
wh en cal cu la t ing the
tr ansm it /recei ver offse t).
T h us yo u will have a
transmitter that tracks the
receiver, offse t from the
recei ver by a previously
d e t er min ed f re q uency
difference.

Final notes: All these
mod ifications work equally as
wel l on the RT·70 as o n the
RT·70A, but, in selecting the
unit, try to ge t an RT-70A.
They usuall y are newer and in
bct ter condition. Second,
don't pay extra for the 1
MHz crystal in the calibrator
unless it is real cheap. Some

r

Fig. 4. New antenna connector location.

transmitte r, a " cheap and
dirt y" amplifier can be placed
on the output using a TR
switch and rf power transistor
to achieve 5 Watts or so in
one stage.

Second ly, the RT-70 is
ideall y designed to usc on a
repeate r. Since the transmit
frequency is the sum of the
var iable local oscillator in the
receiver and a 15 MHz
t rans mi tte r oscillator, a
change in the frequency of
the 15 MHz oscillator allows
the t ra ns m itte r to be
separately tuned. To operate
on a repeater, it is only
nec essary to change the
cry stal in the 15 MHz

connec tion. The shiel d shou ld
be grounded at both ends and
placed in the channel runway
alo ng the housing of C-l O.

Now, usi ng the hole the
original antenna conn ec tor
came out of, put a single
pole, single throw toggle
switch in the front panel.
Remove the red wire from
pin A on the audio connector
and connec t it to one of the
switch contacts; connect the
other contac t to pin A. Now
you can disable the earphone
in the handset to allow more
volume in the speaker for
monitoring when you are
across the room, or for use
when others in the car or
shac k want to hear both sides
of the conversat ion, without
blowi ng you r ears off with
the handset!

There are two further
mo dif ications th at are
po ss ib le on the RT·70.
However, these are specialty
item s, and I won' t go into
great detail on them.

First, si nce this is an FM

• Your choice of Display cctcrs . Red , Green, Blue, Amber
• Displays Hrs. & Min.. Sencbte Min. & Sees, on Command
• AM/PM IndlcatfOfl • Fll! ld tested lor 6 mcntns
Tile kit Will Include a 5316 Nalll;",al Ckd CIlIP, 4 Fiourescent Display tubes.
all eectrenc Components. SWitCheS. cont/ols & complete instructions. SIl«S.
etc. lor clock and all optfOflal Features. OIher parts rtqUlftd Of II deSired are
as follows:
• PC Board. Dnlled & SI' ~ Screened 'Of Clod & all oonees , .... n oo
• xrcrmer (lOf ACoper.l- $1 ,00 App (SCR cutputl Ilmef kll - $2 00
• Speaker Alarm Kit - $200 ccont nceolIurn-olij nmer klt - $2,DO
• Crystal Time Base Kit (lor OC oper.) - see below
• Wood Cabinet . Walnut linish and liller (2~H x 6"W x 5~O I - $4 .00

• feal llrf'S latest Technology DVMchIp set • Non CritIcal Comp
• Hlgll NoISe Rerectl()n • Accuracy 10 wllhm OO I
Conta ins - P.C, Boards: 4·large 50 fairchild Readouts; Dis play Drivers; nc.
Amps: Inverter; all elert runic ccmp: SWitches, Pots; Complete testrcctons
amI Spe-cs: & DVM Chip Set.
Rtquirements: Power Supply w/+5V. +15Vand ·15V,
Dptlon Avail, - O·2OOV Ra nge hlendel' . $495

HOBB-Y-TRONIX, INC.
Box 511 , Edison, N.J. 08817

Orders must Include Check - No CO D's. Add $1.00 hand ling
for orders under $1 5.00. N.J. residents - add 5% tax .

fEATURES:
• Simple construction needing only the parts listed below
• Small enough tor hand held case • Needs only 3·M cell battefies

.... S395

-:IT '''CLUDES:
?rWi~gsl~7a~e ~~. ~..~ M n~.c.~~~. ~~.l. ~~. ~ .S~50

fEATURES:
• 60 Hz output • Low Power Dfam • Accur.cy
• Small Size • uuect inteface Wllh all MQSClockChips

ElECTRONIC COMPONENTS - Asmall SAMPLING

21L02·tLowPOWel' SOONS 1k Rol/lI Sl-95 ea
LM309K • 5 VoII A('iulator • Raytlleon . ~
LM 340TSeres RelZS. . 5. 6. 12. IS & 24 V1£lOS.I 99C
lM741 Dp Amp. 14 P., D,p Pkg. _ 4 tor 99C
2N3D55 NPN TraflSlStOf 10-3 Pkg. .. 59C
2N4904 PHP lcomplement to 2N3055) _ _... . 69C
25 Amp · 200 Volt Full Wave Bndgt .. " $1.49
10 P~ . 220 Power Tab XlStOrs. NPN & PNP Asst. $149
15 Pk . LED's Asso rted Sizes and Colols , , , , $1.49
BI-flolar LED· Red/Green , , , , , , , , , " $1.00
14. 15. & 18 Pin ICSoc ~ ets " , 10 lor $1.59
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for you

Another*
•

with a

SS2K KIT $189
or

SS2 WI RED ..$28tr $225

C1 FAST/SLO'SCAN
CAMERA $385

MONITO R
FEA TU RES:
Oscillo scope display o f SSTV signal
Rugged - modula r - industria l grade
Modular Construct ion
Independent easy to use co ntrols

CAMERA
FEATURE S:
Use C1 camera wi th y our home TV SIlt I
Has bot h long distance a nd close -up features
Adj ustable frame size
Built-in sic-scan bar geo for transmit
Foc us o n a postage stamp

ACCESSORIES:
Pl Polaroid adapter for hard copy pho tos $34 .50
Vl viewing hood $14 .50
T l tr ipod $ 24 .95
CK 256 line conversion k it available

See Below
Goldstein ' s
Pen sacola, Fla .

H arrison E lectron ics
F ar mingdale , N . Y .

H enr y R a d io
Los Angele s, Ca lif .

H o bby Indu stry
Co unc il Bluff s, Iow a

AVAILABLE NOW: Order factory direc t or from our distributors.
A -G co., Inc . A and W E lec t r o n ics
Imperi a l , Pa . Medford, Mass.

Ama teur E lectron ics Supply Barry Electron ics
M i lwauk ee, Wise. New Yo rk, N . Y.

C le v el and, Ohio CFP Enterpr ises
Orlando, Fla. Lansing, N. Y.

Argon Electronic s EI · · .
M · - S · FI ec tro ruc Distrltnrtors

ra rm prmqs, a . Musk egon , Mich igan

Venus Scientific Inc.
The com pany tnat put high ('oltage o n the mo on . now b r i n g, y o u ex pandi'lg amateu r rad io
t echnology _

399 SMITH STREET
FARMINGDA LE. N.Y. 11735
PHONE 5 16-293·4100
TWX 510-224-6492

-IfTH/S OFFER GOOO FROM NOV. 1 THRU OEe. 3/, 76
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The Beam Saver

- - rotor memory system

T his article is directed
mainly at the ham who

has had antenna rotator
damage due to high velocity
wind gusts . There is also
information for anyo ne plan­
ning to purchase an antenna,
tower ,or rotor. In the main, I
will present a modification
for the Cornell Dubilier
TR·44 antenna rotor that will
automatica lly return the
antenna to a pre-determined
antenna azimuth or arc seg­
men t. This system is n ot
li mited to the TR-44, ho w­
ever .

I live in the San Fernando
Valley of Southern Cali­
for nia. During the months
from February through Apri l
there are portions of th is
valley that have winds known
as the Santa Anas. These can
last for several days, carrying
wi th them gusts from 20 to
85 knots. After each of these

Rober! E. Bloom W6 YUY
8622 R ubio Avenue
Sepulveda CA 91343

storms, one can drive down
side streets and encounter a
l arge number of twisted
towers and beam antennas.

Many of the hams suffe r­
ing da mage could not believe
thi s could happen to their
st r uc tu res , si nce th e y
appeared robust enough to
s ta nd twice that wind
velocity. Many hams purchase
rotors, towers and antennas
with hearsay information as
t o t heir st ructura l wi nd
strength, wh ile other hams
use the overkill theory. A
towe r desig ned for an
antenna wi nd resistance of
2.5 to 5.0 square fee t at 100
mph can have the tower
t wisted like a corkscrew with
gusts of less than 50 to 70
mph.

After reading some of the
latest specs from C.O. on the
TR-44 and Ham M-2 rotors, I
was surprised to see that they

are rated for only 2.5 square
feet and 7.5 square feet
respectively. In this light it
appears that a la rge percen­
tage of ha ms are overloadi ng
t hese units with stacked
beams that can eas ily be rat ed
fo r wind rat ings of 15 to 20
square fee t o r more. My
tower is an aluminum 40'
self-supporti ng structure
capable of sustaining a 100
mph wind while decked with
a 5 square feet array less than
1.5 ' abo ve the top of the
tower. The rotator is a
TR-44. The antenna is a 4 ele­
ment wi dely spaced 15 meter
beam with a 3" diameter
boo m. After the first 35 mph
wind, I guyed the tower. A
subseq uent wind bro ke o ne
of the guy lines, I am sure
that if the motor had had a
strong brake the tower would
have torqued sufficiently to
have snapped. I had believed

the many hams who had
advised me that the TR-44
gear ratio would prevent the
antenna from turni ng du ring
exceedingly high veloci ty
winds. Besides, the rotor
would not turn beyond the
end stops . Well, my coax was
wrapped 5 t imes arou nd the
chrome molly mast post.
Theoretically, the rotor
can not go beyond 360

0

because protr usions bui lt into
the casting co me into contact
with a hard drawn stee l lever
made of angled steel in the
shape of a U cha nnel. This
strikes end stops, which are
also built into the stationary
part of the casting. 1 do not
know how many pounds or
tons of torque was created by
the wind , but th is piece of
stee l loo ked li ke it was on the
losin g end of a battle with a
punch press.

With this background, we
have arrived at the meat of
the subject. How do we pre­
vent this from reoccurr ing
witho ut having to repl ace
everything with beefed up
specs? A braking system had
been contemplated at some
length, but the prospect of
having the tower torqued in
hal f was quite evident.
WA6 MV P suggested the
design of an elect ronic se rvo
system with rubbery li mits.
The system in Fig. 1 is the
result.

A breadboard model was
devised to determine the
circui t feas ibility. A 500 n
w irewo u nd potent iometer
and bench supplies were used
to depicket the T R·44 rotor
and control box. After being
assured that the design was
sound, most of the com­
ponents were mounted on a
2 Y4" x 4W' universal PC
board. Essentially, what is
required are two 12 or 24
volt dc three pole double
throw surp lus relays, two
inexpensive 741 op amps, or
a single dual pack 747 IC,
two 1N4004 diodes, two 10k
Trimm po te ntiometers, three
transistors (two used as relay
driver switches and o ne as a
B+ pass transistor ), and o ne
dou ble pole double throw



Fig. 1. 5 1 is shown in the manual position. Dashed lines represent wiring changes in the original
circuitry. Relay s A and B are shown in the de-energized position. Numbers not circled identify
portions of the C. D. R. schematic. Numbers circled identify the terminal numbers on the
particular relays used by author.
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used as an offse t voltage o n
p in 2 on op amp " A" and pin
3 o n o p amp " 8." Note that
this voltage is fed through a
lOOk resistor and junctions
with a 20 uF capacitor. The
capacitor takes t ime to build
up and also takes t ime to
drop its vo ltage. Thi s makes
for a hysteresis and allows the
rotor to conti nue through
and coast beyond the elec­
trical limit. The ou tpu ts of
the op amps are a mplified by
the emitter follower relay
drivers A and B, which
act uate either relay " A" or
" B." Note that if 24 volt
relays are used it may requ ire
about 18 volts for actuat ion.
Th e rel ay energizes the
proper motor winding and
turn s the antenna back to the
initial point. You might ask
-Ml Y the motor doesn't just
correct a few degrees and the
relay drop o ut. The hysteresis
introduced by the 20 uF and
lOOk resistor add a time
delay, slowing down the
buildup and drop-off of the
op amp offset bias voltage.
When you first try the unit , it
is conceivab le that the rotor
will turn In th e oppos ite

,
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biases the base o f the pass
transistor .

No tice that the 14 volt
supply is a vo ltage so urce for
the azimut h potentiometer.
Th is pot acts as a variable
voltage divider of zero to 14
volt s; the 1 rnA meter (1000
Ohms per volt ) has a fixed 10
k11: and variable 5 k11: for full
scale ad just. The 1 rn A meter
is set up to precisely indica te
the source voltage.

Now let's look at the servo
circuit. Note the two symbols
for ground. Thi s is not mea nt
to confuse, but to identi fy
two separate nega tive returns.
The voltage negative retu rn
circuit o f the cont rol unit
CD. n umber "7" does not go
to chassis grou nd, so do not
make it a chassis ground
when you make up yo ur
modul e. No te also that the
only thing that goes to chassis
ground in the control unit is
the rotor of th e azimut h pot.
When this pot is in the most
CCW position, its variable tap
is at the "7" po int o r supp ly
negat ive. In the o pposite or
clockwise pos it ion, po int " 2"
is +14 volt s. This variable
gro und potenti al point " 1" is

~,.",.

" 'f----- - ,

direction indicat ing meter ,
and about 30 mA to the 500
11: pot located in the rotor
housing, with the ba lance
apparent ly used in biasing the
zener. It isn 't any wonder
that the zene r and its asso­
ciated resisto r get hot.

To operate the modified
uni t d uring a wind period,
power must be ap plied to the
transformer primary o n a
cont inuo us basis. The zener
and resistor are not rated to
stand th is kind of duty cycle.
Therefore, a modification was
incorporated to relieve this
condit ion. A flat pack pass
transistor, type 2N6123, was
used. This transistor capa­
bi li ty is like using a s team­
roller to crush a cinder. How­
ever, it is inex pensive, small
and a heat sink is not re­
qu ired. Th is transistor has a
minimum beta of 20 - th us
the zener now o nly has to
supply 1/20 of the current
previously required. The 300
11: res istor is now replaced
with one of approxi mately
5.6k. and the zener st ill
directly supplies the 1 mA
maximum current to the
azimut h indicating meter a nd

toggle switch.
Let 's fi rst loo k at the

Corne ll Oubi li er control unit
sche matic as redrawn for
better understanding. T he
uncircled nu mbers are those
that ap pea r on the C.O. sche­
mat ic. Those circled are those
that ap pea red o n the parti cu­
lar relays used in my unit (I
fou nd some new surp lus, very
small 4POT 24 volt uni ts at
754 each ). The lever swit ch
on the control uni t essentia lly
does two things: It applies
line power to the power
tr ansformer primary o nly
when moved to the left or
right position, and it a lso
app lies 26 volts ac to o ne or
the other split phased wind­
ings of the rotor motor. (One
wind ing causes the motor to
rota te counterclockwise, and
other wind ing changes the
di rectio n to clockwise.}
Inciden tally, if you have had
your rotor for some yea rs and
it onl y rotates with much
persuasion, you mo st like ly
have a defective motor
p hasi ng capacitor. Th is
capacitor is a nonpo lar elec­
trol yti c. The elect ro lyte dries
ou t after a t ime and the
capacity is insufficie nt to
change the phase of the cur­
rent suf ficiently. A good
subst it ute is to purchase co m­
pu te r-grade capacitors of
twice the capacity and con­
ncct them back to back.
Remember that the 50 volt
rat ing o n the o ri ginal
capaci tor has an ac rat her
than dc rating. As the ac
vol tage is a peak-to-peak, the
formula becomes RMS x 2 x
1.44. However, if the capaci­
tors arc placed back to back,
each of these woul d have a
rating of 1.414 times the
RMS value.

One of the first things that
came to my attent ion o n the
C O. unit was the amount of
heat generated in the 300 11:
zener current limiting re­
sistor. When the control unit
is on for a pro longed period ,
bot h the 300 11: resistor and
zener will blister the fingers if
touched. T hi s cu rre nt
measures approxi mately 90
rnA. The regulated 14 vol ts
o nly supplies 1 mA to the
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VARIABLE POWER SUPPLY
Continuously Variable from 2V to over 15V
Short·Circuit Proof
Typical Regulation of 0.1 %
Electronic Current Limiting at 300mA
Very Low Output Ripple
Fiberglass PC Board Mounts All Components
Assemble in about One Hour
Makes a Great Bench or Lab Power Supply
Includes All Components except Case and Meters
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dir ection from that desired.
In this case, just reverse the
relay contact wires going to
switch point s 4 and 8 . Circled
relay contacts 4, 12 and 8 on
bo th relays are connected in
such a way as to prevent
inadvertent manual control
when SW- l is in the auto­
matic posit ion. The manua l
position causes both relays to
take a de-energized pos it ion
and the control unit is now
ready fo r co n vent ional
manual cont rot.

For the init ial adjust­
ments. you must determine in
which direct ion you want the
antenna po int ing. When in
automatic, man ually posit ion
the antenna lo thi s posi t ion.
Now determ ine the leeway o n
each side of thi s position. Set
the antenna to the CON limit
point and adjust the appro­
priate limit potentiometer
unti l its associa ted relay ener­
gizes. It mi ght be well a t this
point to ju mper the l OOk
resistor , as this shorts out the
delay. The correct se tting can
thus be fou nd more readily.

Now manually move the
ante nna to the opposite limit
point and adjust the seco nd
limit potenti ometer for actua­
tion o f the seco nd relay. With
the servo main switch in the
a u to ma t ic p o sit ion, the
antenna sho uld co rrect to the
predete r mined direction.
Both relays are now de­
energized. Switch contacts 4
and 12 of both relays should
be in the position as shown in
the schematic. Although the
switch mode has been set for
automatic , the man ual con­
trol lever on the control head
will respond, ope ning the 4
and 12 contac ts on that relay.
Manual cont rol is lost until
the servo is again balanced.

Protection circu it "C" was
adde d to prevent damage to
the rotor motor should a
component fail. Connect co n­
tacts 2 and 10 as sho wn . This
circuit prevents having motor
driving voltage on bot h the
motor phased windings,
shoul d a circu it failu re close
bo th relays simultaneous ly.

The entire servo sect ion is

bui lt o n a ca nned PC boa rd or
any boa rd type yo u desire.
The board size is appro xi­
mately 21,4" x 4W'. The
boa rd is then mounted in an
aluminum box appro ximate ly
5" x 2W' x 2" , depe nding on
the relay size. You mi ght
want to set the co nt rol unit
o n top of the servo syste m, in
which case you sho uld use a
bo x with length an d wid th
compat ible wi th the cont rol
uni t base. The 7415 have 8
pins, so both can be plugged
int o one IC socket (unless the
dual pack is used). The
manual autoswltch is the only
cont rol on the bo x. Wires
e m a n ate fro m the back
thro ugh a grommeted hole. If
12 V relays are used , the 500
n Yl W current limit ing resis­
tor can be increased in size,
or two resistors in a voltage
di vider ci rcuit can be
employed.

Unfortunately, the t rans­
for mer in the control head .
although large and visib ly
husky, was not designed for
cont inuo us duty. Mine was so

hot after about 5 hours that
it was painful to touch. The
overload ci rcu it breaker , a
tem perature-acti vated device
bui lt right into the trans­
former , d id not cut out . The
seco ndary winding is o f very
heavy wire, bu t the pr imary
saturates the core while only
loading abo ut 80 or 90 mAo
The replacemen t transformer
I used is a 24 volt 2 Amp unit
nor mally used to operate a
latching relay in a garage door
operator. Th is transformer is
less than three fou rths the
size of the one in the co ntrol
unit - yet is only slightly
warm after a 24 ho ur du ty
cycle. Fortunately, there are
any nu mber of units available
fr o m e lec t ro n ic surplus
h ou se s th rou gh o u t the
count ry.

The prolonged detail of
thi s art icle is intended for the
less technical ham. The more
technical ham may just need
the schemat ic d iagram.

My t ha nks to Doren
Ro zenthal WA6MVP for his
suggestions and assistance. w
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unit

not real ly an osci llator stage
in itself, but an o scillator
input stage. It will accept any
ext erna l sine or squa re wave
input , cond itio n it , and then
apply it to the divide r chain.
The fourth oscillator stage,
which is new, really increases
the versatility of the gen­
erator. It is a square wave
generator whose freq uency
can be contro lled by an ex­
ternal capacitor only. By
proper se lection of this capac­
itor, freque ncies from severa l
Hz to several MHz can be
generated. Thus, in combina­
tion with the divider chain,
any desired frequency or
mar ker can be generated. The
fift h osci llator stage, which is
optional, is similar to the
four th osci llator except t hat
it is intended mainly for the
ent ire HF range up to abo ut
25 MHz. Its frequency of
oscill at ion is also cont rolled
by an external capacitor, but
its mai n feat ure is that it is a

Fig. 1. It consists of a selec­
tab le oscillator section, a
fixed stri ng of divide by 10
stages, and two di vider stages
which can be switched in at
va rious po ints a long the
divide by 10 stages. The first
o scilla tor is a 1 MHz crystal­
cont ro lled stage. Improved
circuitry has been used which
ensures more sta ble oscilla­
t ion with any good 1 MHz
frequency standard crystal.
An LED indicat es that t he
s tage is osc illating. The
seco nd osci llator stage can be
used with any externa l crys tal
extend ing up to the low VHF
range. An LED again indi­
cates that t he oscillator is
wor king. The stage ca n be
used as a simple crystal
act ivity checker with the
LED, or crysta l frequencies
can be used which will give
some desired output when
the oscillator is fed int o the
d ivider chain. The third stage,
as in the original generator, is

Updated Universal

-- extremely versatile test

J, Schultz K3EZ
Box L
FPO New York 09544

Frequency Generator

The block d iagram of the
updated generator is sho wn in

marker generat ion, generation
of crysta l-stability RF or A F
square wave signals, crystal
act ivity chec ker, range exten­
sion for present AF o r RF
generators and a d ivi der cha in
to a l lo w HF o scillator
sta bil ity and ca libration to be
checke d by a low fre quency
rece iver for those who lack a
cou nter .

0"
"'H,

Fig. 1. Overall block diagram of the generator.
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T he or iginal art icle on
the " Poor Man ' s

U n iversal F r e q uen c y
Generator" ap peared in 73
fo r Ju ly, 1974. It has
generated a great deal of
reader response and it was
co nsidere d wort hwhile to
review th e instrument again
a nd see if it coul d't be made
even more re l iable and
versatile.

Basically, t he generator is
a co llection of Ie osci llators
and dividers that can generate
square waves fro m the HF
range a ll the way down to the
sub-au dible AF range and can
genera te markers all t he way
into the VHF range. Th ere is
nothing so phisticate d about
the generator, and some of its
funct ion ca n be per for med
today by more adva nced ICs
with even greater versat il ity .
But, the generator is hard to
beat as a simple straight­
forward device that can be
bu ilt a t a very low cost (no ne
of the ICs costs more than
$1.00, exce pt for one
optio nal $3.00 ty pe]. It
ma kes an excellent little
project for those who st ill
haven't started to experi ment
wi th digital ICs.

The uses for the generator,
as suggested in the original
art icle, are about as versa t ile
as those of a grid-dip oscil­
lator. Also, like suc h an
oscillator which is not a very
advanced type of instrument
today, o ne nonet he less
a lways keeps on discovering
new and hand y uses fo r t he
instrument. The broad uses
sti ll inclu de: f req uency
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Fig. 2. Wiring diagram. Note that the divide by 5 and divide by 2 functions use only one
SN7490. See text for some details on bypassing by each tC:

,

exa mple, wit h a 430 pF
capacitor between pins 3 and
4, the output frequency range
as the voltage on pin 12 is
varied between 1 and 5 volts
is approximate ly 200 kHz to
11 00 kHz. For a 100 pF
capacitor, the range is 5 MHz
to 25 MH z. The IC will
actually operate up to 30
MHz with a bit o f care as to
lead dress, etc. The lea ds to
the external frequency range
determining capacitor should
be kept as short as possi ble.
Also, the ground leads and
by passing to the supply
voltage pin should be short or
the full freq uency range of
the osci llator may not be
realized . Unlike the SN7400
series ICs which are widely
available, o ne may have to
look twice for a source of the
MC4024. One source (at
$3.00) is Circuit Specialists,
P.O. Box 3047, Scottsdale
AZ 85257.

The divide by 10 chain
uses SN7490s in their con­
ventional arrangement. Once
the layout of a single stage
has been determined , the rest
need simply be duplicated.
They can easily be wired on
perforated board stock as can
t he other ICs in the

,

but the situation can be
corrected by connecti ng a
22k resistor from pin 4 to the
sup ply voltage.

The fourth oscillator input
stage has bee n found to
fun cti on well and is left as
originally shown. About a 1.5
to 2 vol t input is req ui red
from any exter nal sine or
square wave generator to
activate the multivibrator .
The o perat ion of the stage
will be very obvious and even
the out put from a low voltage
filament t ransfo rmer th rough
a curre nt limiting resistor can
be used to check that it is
operative,

The fifth oscillator stage, a
Motorola 4024, is a very
inte resti ng voltage co ntrolled
oscillator. Its ci rcuit
simplicity belies its very
versati le usage. The operati ng
frequency range of this
oscillator [multivibrator] is
controlled by the value of a
single external capacitor
connected between pins 3
and 4. The tuning or output
frequency of the oscillator
within the range established
by the fixed external
capacitor is determined by a
variable 1 to 5 volt dc voltage
applied to pin 12. For

...
,.
....c CO.. fR O!.

'"" '"'" 'r~
, •

,~ ,
"1','•• 5~7400 <, , , .cc

~4';
»

"
, - ,.

'" DOTTO"

) "'~~f' <'
~'t *... ... ... '0'

T ' 5 .. 740<) :,::f
" "~~ ,. 000 r-r-r r-r-r

~ ..,~. • .. • ..

'" \ 510 7490 •• SOI'UO ., • 51074 '100 ., 5/1174100 •

~ oC ' 4 ...... '"$£l teno..
r ,, 5" 74'" • .. ...... , ••• '0 , •• • '0

• • .. .
"'''O(ZI ~

,...,,..., . 0 S

, . , ...,
5" 7005 •< ,

h 'j'
~ ~ ';'

...
r f f~:'

(-II • ••
, ~" 5 .. 7""'"

• • • '<
"'''024 • r'~ 15~

•

'i-' OUTPU TS

'"0- '

"

,.
n

pause on WWV, adj ust the
trimmer for zero beat . The
second crystal osci llator will
ope rate over a ve ry wide
range. The onl y component
that may have to be changed
with freque ncy to ensure
stable oscillation is the 150
pF capac ito r from on e side of
the crystal socket to ground.
The 150 pF nominal value
will operate satisfactorily
with most HF crystals. The
os ci llato r range can be
exte nded hi gher or lower by
mak ing this capacitor have a
value (i n pF) equal approxi­
mately to 500 divided by the
crystal freq uency in MHz.
Overto ne as wel l as
funda mental mode crystals
will work.

The third oscillator, a
SN7405, is a hex inverter
which uses a single external
feedback capaci tor to
produce a squa re wave output
rangi ng from a few Hz to
several MHz. The capaci tor
values needed will range from
300 uF to 30p F. The output
waveform is not exactly a
square wave in the truest
sense since the on and off
times for each cycle are not
exactly equal. Normally, this
will not make any d ifference,

'",..

voltage controlle d osc illator,
By varying the voltage wi t h a
potentiometer to one section
of this stage, a variab le or
sweep frequency output can
be obtai ned.

The divider chain is a
simple series of four divide by
10 stages. The outputs from a
1 MHz input will be at 100
kHz, 10 kHz, 1 kHz and 100
Hz. The stages are similar to
those found in the timebase
of any frequency counter or
many crystal calibrators. The
two divide by 2 and divide by
5 stages can be swi tched in
along the divide by ten string.
Using the 1 MHz oscillator
input example again, the out­
puts of the divide by 2 stage
will be 500 kHz, 50 kHz, 5
kHz , 500 Hz and 50 Hz. The
outputs of the divide by 5
stage will be 200 kHz, 20
kHz, 2 kHz, 200 Hz and 20
Hz . This exa mple may appear
ve ry obvious, but when
dealing with inputs o ther
than a simple 1 MHz one, it is
importa nt to list all the
var io us output frequency
possibili ties to avoi d con­
fusi on. Of course, looking the
other wa y, that is, towards
VHF marker freq uencies, the
above frequencies re present
the interval s at which marker
fr eq uencies wo uld appear
since the out put of th e digital
stages is a square wave with a
very rich harmon ic content.

The actual circui t o f t he
generator is shown in Fig, 2,
Use is made, except for the
o ptional fifth oscillator stage,
of o nly simple SN7400
fami ly ICs. The SN7400 1
MHz oscillator stage makes
use of 2 of the gates for the
oscillator itself, one for an
output buffer, and one to
drive the LED oscillator
activity indicator. The
oscillator can be beat against
WWV for accurate calibration
usi ng the 25 pF trimmer. Do
this by con necting the output
of the oscillator, through a
small coupling capacitor if
necessary, to the antenna
input of a receiver tuned to
WWV on 5, 10, 15 MHz,
During the 10 second tone
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Fig. 3. Simple RC filter which will help round off square WOI.Ae

output so a quasi sine WaH:' output can be obtained.
Component values should be optimized using an oscilloscope if
possible.

me tal enclosure. The per­
for a ted b oard was just
slightly smaller than 3" x 4"
to fit the enclosure. Portabl e
power can be supplled by a
41h volt battery (Burgess 532
or equiva lent ) or 3 type C or
D ce lls connected in series.
There are two main bypass ing
detail s, however , whi ch must
be observed for good per­
for ma nce and which are not
shown in Fig. 2 for sake o f
simplici ty. Each IC must have
a .1 u F disc ca pacitor going
fro m its supply voltage
terminal to ground. Also, a
100 to SOO u F/10 V elect­
rolytic must be co nnected
across the battery terminals
for a portable uni t.

The many uses of t he

-'-'- --"'-- --, ~ I e I t our
r r

generator. The original article
provided a simple enlarged
vie w of simple perforated
board wir ing for SN 7490
divide by ten unit s wh ich is
st ill va lid.

The divide by 2 an d divide
by 5 stages are all actua ll y
contained in one SN7490
which sort of does double
duty as a frequency divider.

The co nstruction of the
generator depe nds o n
individual taste. It ca n be
constructed as an ac powered
unit or as a portable unit. As
an ac powered unit, a simple
power supply using an
L M 3 0 9 K regula tor is
recommended. My portable
unit was co nstructed in an
approximately 3" x 4" x 1W'

10
F2 n

R in Ohms
C in Farads
F in Hertz

generator have been con­
side rably expanded by the
update featu res described in
this article. It ca n fu nct ion as
a highly accurate square wave
freq uency generator (down to
fractions of a Hz) at any
divi da ble fre quency down
fro m a crystal frequency
reference. It can function as a
high ly accu ra te m arker
fre quency genera tor in the
HF or VHF ran ge, depending
o n the crysta l fr equen cy
refere nce u sed . It ca n
produce basic frequ enci es or
harmo nic marker s at any
frequenc y up to VHF by
m e ans of its in t ern al
oscillator or by means of an
externa l oscillato r wh ich is
variable in frequency . It ca n
serve as a crystal act iv ity
chec ker for a lmost all funda­
mental and ove rtone type
crystals. The combi nat ion of
having a crystal reference
freque ncy osci llator available
i n combi na t ion wi th a
variable AF or RF oscillator
allows com parison to be
made so one does not fa ll too

far out o f range wit hi n any
variable freque ncy range.

A final word migh t be said
about the output waveform
of the generator. The output
is a square waveform a nd
hence qui te rich in harmonic
output. It ca nnot function as
a pure, fu ndamental fre­
que ncy sine wave generator
and was never intended to do
so. Reasonably good sine
waves can be prod uced, how­
ever, at any outpu t fr equency
by suitable RC filte r ing. The
situat ion is very similar to
t ha t of filt ering a sharply
"clipped " audi o signa l before
it is appli ed to a modulator
sta ge in a tra nsmitte r. Fig. 3
provides the details of a 2
stage RC low pass filt er which
can be built for any AF to
HF frequency to provide a
reasonable sine wave out put.
Of course, LC filters will be
better to get a pure sine wave,
especia lly multi-se ctton
filters. The formulas for such
LC low pass filters ca n be
found in many reference
texts o n electronics. -

• •• •• •
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CALL TOLL FREE 800-521-4414
SAVE $80,000.00 IN CRYSTALS

LISTEN TO 16,000 DIFFERENT FREQUENCIES WITH NO CRYSTALS

j

CA LL TO LL FREE
800·521-4414

0'
313-994-4441

OPTISCAN
10 channels
30-50 M Hz
14&174
440-51 2
CE's Price - $278.95

WHAMQ..10MCP 1
16 channels
31.18-51.655
151.18-171.655
451.18-471 .655
CE's Price - $399.95

10 channels
30-50 M Hz
150-170 or 140-1 60
450-470
490-510
CE's Price - $339.95

Toll [rce U.S. A. 24 hour order & informat ion line 800-52 1-4414. Outsid e U.S.A . & ,Hicliigan
24 hour pho ne 313-994-4441, Certified check or charge card on mail orders for immediate
shipment. Dealer inquiries invited. Miehigan residents add tax. Foreign orders invited. Call
toll f ree or write for y our free com plete catalog & specif ications. Satisfa ction guaranteed or
yo ur money back. For engineering advice, call af ter 6:00 P.M. E.S. T.

Ii
,"

•
COMMUNICATIONS ENGINEERING
P.O. BOX 1002
ANN ARBOR MI 48106

16 channels
30-SO M Hz
14&174 M Hz
416·51 2 M Hz
CE's Price - $296.95

master charge
'M' ,." ••••• <'.0
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The STAR Series provides a new dimension of
antenna size, shape and versatility for
today's ham. The success of these antennas
is based on their combination of per­
formance and small physical size. Ideal for
apartments and urban installations having
limi ted space, the STAR is an antenna even a
neighbor can appreciate. 0 The STAR
antennas are modified magnet ic loops" (not
halos or electrical loops) with the benefits
resulting from this design . The extremely
low EIH ratio in the near field eliminates
the need for a ground plane or radials and
greatly reduces absorptions and ground losses. A
shaped RF current distribution along the driven element
produces resonance and a nominal 52 ohm input imped­
ence directly, without the use of lossy matching net-
works or loading coils. A low angle of radiation results and sharp nulls are formed which
can be oriented to minimize QRM . No antenna resonances occur at harmonics of the
fundamental, suppressing TVI radiation. The above factors combine to produce a horizont­
ally polarized signal with gain over a vertical or dipole, wide bandwidth, and low noise

pickup. STAR antennas can be phased to
provide gain and directivity comparable to a two
element beam . The antennas are circular in
cross section with spokes radiating from the
mast hub to provide rigid support . The
antenna elements are protected within a rugged
polyvinyl chloride frame which can be painted .
When horizontally polarized , wind survival is in
excess of 100 mph. The STAR series of
antennas are capable of handling legal power
and can be mounted for either horizontal or
vertical polarization. The STAR 20 and the
STAR 40 can be stacked vert ically on a single
mast if desired.

To introduce the STAR antennas at the lowest cost , they are available factory direct on ly
from the address below. Complete instructions are provided for assembly and tuning for
optimum performance at your QTH. State whether the STAR 20, STAR 40, or both are
desired . Send check or money order to the address below. California residents add 6%
sales tax . Antennas will be shipped by UPS.
"J.M. Boyer, " The Surpris ing DDRR Low No ise Antenna , " 73 Magazine, September 1976. pp. 42-45 .

STAR 20 (20 meters): $39 .95
Weight: 10 pounds
Dimensions: 46" diameter" 2.5" depth

STAR 40 (40 meters): $49.95
Weight: 20 pounds

dimensions: 90" diameter 1C 2.5" depth

theCOII*srAR C lion
AMATEUR RADIO DIVISION
1926 S. Pacific Coast Highway. Suite 233. Redondo Beach, CA 90277
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Howard F. Burgess WSWGF
1801 Dorothy Street NE
Albuquerque NM 87112

Who, me? A Pioneer?

- - some fantastic frontiers are wide open

There are still new frontiers for the ham.

T here hasn't been a better
time in the last fifty

years than right now for the
lone experime nter to do big
things. There are still new
fro ntiers that need explori ng
and some of these need just
what the ham has to offer. If

you have an unlimited
curiosity about things elec­
tron ic, and if new ideas are a
great adventure to yo u. now
is your t ime - that is, if you
would like to do some
researc h on you r own.

Several areas that we

wou ld like to suggest are in
the little known region where
funct ions of the mind, body,
e lectro n ics, and eve n
communications just seem to
overlap and blend. It 's a sort
of gray area where life itself
may some day be explained
by the laws of electronics.

True, it 's not exactly
communicat ions, so why
bring it up in a ham
magazine? Mostly because it's
an exciting new wo rl d of
electronics for the ham to
experime nt with and because
people in ham radio have
such a versati le reserve of
skills which can help . It 's
work that can use ta lents
rang ing fro m those of si mple
measurements to advanced
computer processing of
complex data.

It is a world where the
mystics rush in and which
most scientists prefer to
avo id. Bo th groups are
making noises, but few are
coming up with any usab le
a nswers. With luck, the
rewards to the experi menter
could be great, and the right
answers could change our
whole way of life.

In the recent mad dash of
space age research we learned
how to ask more questions
than we are able to answer.
New d e ve lo p me nt s in
instru mentation and methods
of observation have shown us
that a lot of thi ngs are
happening that we just can't
explain. With the recent
decline in research money for
the big labs, and most of all,
with ultraconse rvatism
increasing in establ ished
scie nce, many of these
questions may remain
unanswered for a long time
unless they are tackled by
a dve nturous in dividuals.
Whe n these new horizons are
finally explored, the ground­
work will probably have been
do ne in someone's back
room, garage, or on t he
kitchen table. But whoever
does it will need an open
mind, a lot of courage, and a
thick skin to survive. A
basket ful of junk wi ll also
hel p.

Ma ny of the una nswered
questions are very embar­
rassi ng to the established lab
worke r because t hey cannot
be answered on the basis of
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Headache ? Sore joints? May be it's positive ions!

facts that we now kno w.
Many of the quest ions have
been swept under the rug just
to avoid the unorthodox
answers that see m certain to
fo llow.

T o c o m p ou n d t he
embarrassment, some of the
observed phenomena are even
related to fo lklore subjects.
New measuremen t techniques
ver ify that some o ld and odd
effects really do exis t, but it
is not easy to explain
why or how . To make things
eve n more confusing, some of
the more spectacu lar subjects
have been seized by t he
occult and psychi c grou ps
and conve rted into mystical
exhibits. Even so me of the
so-called researchers see m to
be hung-up in a fantasy
world.

On e q uestion needing
a tte ntion hap pens to be
related to co mmunications.
What is reall y happening
when people th ink they are
commun icati ng with plan ts
and flowers? It sounds crazy '
but there 's more to it t han
you may th ink. We have all
see n the wild publi city­
seeki ng stor ies of how plan ts
th ink and ca n se nse man's
feelings, both good an d bad .

al l bu ilt arou nd electro­
mag net ic radiation. Per haps
there are other forms of
which we are not yet aware
but wh ich the right tra ns­
ducer could detect. There
m igh t be other nat ural
transducers even be tter.

The we ll-known Dr. Rhine
of Duke University fame
proved in lab work that ESP
invo lves a form of trans­
mission tha t is neither time
n o r d ista nce de pendent.
Pe rhaps it is ti me for some of
us who specialize in detectors
to try for so me new answers.
At this t ime there are at least
six well-funded groups in the
wo r ld t ry ing to contact
a dvanced civilizations in
outer space. If peo ple in
o uter space are as advanced as
we wou ld like to think they
are, th ey may have long ago
abandoned the use of slow,
noisy, radio waves. Maybe we
do need some new detectors.
Per haps your fi rst fa r out
space QSO will be us ing the
o ld pine tree as a combi ned
detector and antenna. Talk
about the need for courage !
Yo u'd better be pretty well
forti fi ed when you tell your
neig hbor t ha t you just
rece ived a message fro m
Jupiter o n the geranium. You
may be lucky , t hough; he
might just th ink you said

It says there's some distortion in your lower sideband.

microwave C W to
com municate with it s ma te.

All t hi ngs seem to ind icate
tha t t he plant , whe n it reacts,
is only acting as a detector
and is sensing the changes in
radiation from t he human
body. These changes are
caused by the tho ughts and
emotions of the researc her or
so meone near. We already
know that some of the signals
are in the infrared spectrum,
but who kno ws yet what
other for ms of t ransmissi ons
are present? This could be
impor tant.

The plant, because its
whole life pr ocess depends on
forms of radiation, is simply
act ing as a transducer. Li ke
t he th e rm o c o uple, t her­
mistor, or diode, it is mere ly
convert ing a fo rm of ra­
d iat ion into e lect r ica l
impulses which ca n be read
o n ordina ry inst rumen ts. The
plant is not processing data
and comi ng up with an
opinion.

However, there is anot her
exc iting possibility if you
ca re to speculate an d crawl a
litt le farther out on a li m b.
The electronics and chem istry
of the plant may also be
acting as a detector fo r for ms
of radi at ion which we do not
know about yet. At th is time,
our thi nking and theories are

,
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Even electronic devices a re
being used to show ho w
plants express the ir likes,
di slikes, and fears. We must
admit t hat when a meter
moves to full scale, so meth ing
must be causing it. Perhaps
it's t ime we found out what is
hap pening.

And here is wh ere you will
need some of t he courage we
men t io ned. The peop le wh o
are r iding t he crest of
publicity will be quite upset
whe n you prove th at the ir
great new mystic dis play is
based o n na tural phenomena
which you ca n demonstra te .
Man y of the peo ple in the
field of science are also qu ite
narrow- minded. Th ey will
avoid yo u because you have
been fl irt ing wit h t he myst ics.
I have been dow n th is road
before, with Ki rlian ph otog­
rap hy.

But somewhere a re­
searcher is going to co me up
with some exci t ing new finds.
Wo rk in my own little lab
leads me to believe that a few
hams could put t his wh o le
plant dilem ma in pers pective.
We w i l l find t ha t the
phenomenon is based o n
so und pri nciples, just like the
night flying moth that uses

, ,,--,
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You don't have to be crazy - but you'll never convince
anyone else.

germanium and are o nly half
crazy.

But back to the serious
business at hand; there is a lot
of research needed in this
area. We have found that
certain plant leaves, even
whe n removed from the
plant, will give full scale
readings on our instr uments
when a human hand is
brought wi thin four feet of
the leaf. Just turning on a
soldering gun across the roo m
from the leaf will also
produce full scale readings
before the gun is hot enough
to melt solder. A light beam
on the leaf wil l do the same.
But h igh b a ck gro und
readings, even in a dark room,
indicate that the leaf is also
react ing to other signals.
What are they? How about
putti ng a leaf In a parabo lic
reflector? Where do we go
from here ? It's as wide open
as ten meters in a high
sunspot cycle.

Yes, this is unexplored
territory, but there has been
an occasional wanderer
passing through. So don't be
surprised if you find a few
footp rints as yo u travel along.
Fi fty years ago John L.
Reinartz, one of the early
all-time greats in ham radio
(1 XAM, later K6B)), was
interested in the electr ic
currents generated by living
plants.

There is no limit to what
we may find now, with our
new capabilities. All of the
work with plants can be do ne
with home-bu ilt electro m­
eters a nd sensitive lo w
frequency and dc voltmeters
built from bargain ICs. It can
be done on the ki tchen table
or in a cor ner of the garage.

Another bit of research
needed is even closer to ham
radio. It is in the field of
atmospheric electricity, or
potential gradient. There has
been a lot of work done here
but much more is needed.
Needless to say, lightning has
been a headache for hams
fro m the early days. But
ligh tning is probab ly the most
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publicized and least
important part of the
potential gradient story.

There is a voltage differ­
ence betwee n the surface of
the earth and the ionosphere
of abou t 350,000 volts, with
a cont inuous curre nt of about
50,000 Amps at all times.
T hi s is distri buted over
the entire surface of the earth
and at any given poi nt the
cur rent is very small. How­
ever, the natural potential
difference is vital to the
balance of nature for the
function of the human body
and things that live above
grou nd. One of the problems
beginning to face us now is
that with all of ou r electrical
apparatus, power lines and
such, we are destroying the
original de field . We are over­
rid ing it with pu lsating ac
fields which can have an
adverse effect on both mind
and body.

For a long time this idea
was ridiculed by the scientific
community. But just recently
it was annou nced fro m

Europe and verified by re­
searchers in this country that
people worki ng in the vicinity
of high tension power li nes
are develo p in g he a lth
pro blems. This can also
happen in the fields of other
devices such as high power
transmitters, Of course some
of this work must be don e by
medics, but there is much
that can be learned by the
small worker.

The high level surges from
power lines or other electrical
equipment are suspected by
some of being capable of even
r ese tt ing biological time
cycles. Dr. Ross Adey
(WB 6DEX) of the University
o f Ca liforn ia School of
Medicine has done some
excellent work in thi s field .

It is known that alte ring
the potential gradient within
buil dings can affect sleeping
habi ts. In our o wn experi­
ments we have fou nd that
restoring the voltage gradient
in the home (artificially) can
increase the abi lity to get a
good night 's sleep. It also

increased the feeling of well
being and the abili ty to think
better during waking hours.

In office experiments,
return ing the grad ient to the
normal va lues decreased work
errors by 50% or more. This
in turn brings up other
questions, What does the HV
supply in the TV do to the
voltage gradient in the room?
Is it good or bad? Perhaps its
overall effec ts are worse than
the x-rays we worry about?
All of these things can be
researched with instruments
and power supplies that many
hams can construct at little or
no expense.

Still a nother of the
interesting areas, which is
somewhat rel ated to potential
gradient, is air ionization, An
ion is just a part icle that
carr ies a c harge. Of course
they can be either positive
or negat ive. The ions that we
are interested in right now are
air ions, or charged air
particles. When the negative
charges in the air that we
breathe exceed the num ber of
positive charges, we feel
better , many respiratory
ail ments di sappear, wounds
heal faster, and all sorts of
wonderful things happen. It 's
just one of those great days.
Posit ive ions can cause the
reverse, such as that o ld
dopey , draggy feeling.
Rheumatism, asthma, circu­
lation, blood pressure, and all
sorts of problems get worse.
The medical effects of ions
o n life have been well
researched by reliable labs in
this country and in Euro pe.
But that is just about where it
has stopped, Perhaps one
rcason is that pl en ty of usable
negati ve ions are hard to
come by. And here is where
the ham could really get
involved - in the hardware.
No one has seemed to come
up with an easy way to gen­
erate negative ions without
some unwanted side effects
such as radiation, ozone, ex­
cess heat and the like.

As usual, the fede ral
government has only made



matters mo re confuse d. A
few fast-buck artists got into
the fie ld early and pedd led
some phony equipment. Now
everyone must suffer because
the Food and Drug Admi nis­
tration has made rules that
severely limit work in this
area. Like many other things
that the FDA has do ne, mu ch
of it is wi thout rhy me or
reason . It is anot her case of
b u reaucra t ic s hee pd o gs
c h as!n g p ha n to ms a n d
barking " wo lf." However, if
you don ' t hang o ut your

shingle you are on safe
ground.

There are many othe r un­
exp lored areas, like the
Lakhovs kv effect, for those
w ho l i ke the unknown.
Lakhovsky was a Russian
refugee scie n tist who
demo nstrated years ago that
burs ts of low level broadband
rf power in the microwave
regio n would cause maligna nt
gro wt hs, on both man and
pl an t s, to dry up and
di sappear . No har m was
suffered by the pat ien ts. He

pro ved his poin t in large
hospitals in bot h Europe and
this cou nt ry. But like so
many such discoveries, it was
a good demonstration and
that is where it stopped.
Lakhovsky was not an M.D.;
he was an engineer. Th is ruled
out any use of his d iscovery.
To close the incident , such
effects as he de monstrated
were theoret icall y impossible
and therefore did not exist.

These are onl y a few of
the fields that are elect ronic­
rel a ted and are ripe for

researc h. They also offer the
chance to be tarred and
feathered by our progressive
a nd advanced society .
However, considering that
ham radio is a hobby that
cuts across a ll professions and
businesses, there is probably
no group wi th more contacts
to call o n for help o r ad­
di tio na l informat ion . As
usua l, some of your best help
might come fro m your local
politician . If worse comes to
wo rst , you might end up with
a job bugging . . . plants. -

bands.
The good people at the Baltimore

FCC are t ired 01 seeing me come in,
pay my four bucks, al1d then blOYI t he
code test tome and time again. My
copy is good al home, but as your ad
SilyS, the steelY'eyed monsters at the
candy factory scare hell ou t o f me. No
kidding! I'm a big boy now and I fee l
that your tape is the answer. I'm not
af raid of the truth.

I know that you most likely gel
tired of reading id iotic lette rs like this
one, but your editor ia ls a nd magazine
in general has been the uplift that I
needed to rekindle my interest in ham
radio. I thought that everything had
to be technical and impersonal with
no fun, as depicted in other m.,
zines. I admire your straightforward
approach to $late what you t hink is
right or wrong - whatever the Sl.Jbject.
Keep it up - that's what our society
needs more of.

John J . Dippel, Jr. WA3 YPS
Balti more MD

from~38

STREAMING

Congratulat ions on the new format
of 73. It is a teal nice magazine you
are putting together , The pictures and
diagrams look a lot better this way,

Our repeater, WR4AQR, is lull of
g<Klgets copied from 73: I built the
au topatch around an article printed
in 13 a couple of years ago. I changed
a lew things around, like three digits
to activate and ttvee to deactivate,
canceling activation if the digits are
not prened in less than four seconds,
avoiding false triggering, time out
limiting calls, activation 01 tape re-

vidvals listed, with assistance of the
following: unidentified Pack Rat
member, Mount Airy VHF Club
treasury, Collins Radio, Northern Cali·
lornia OX Associa tion.

We deeply appreciate the South
American coordina tion of HK1BYM ,
Dr. Atenogenes Blanco, and the com­
plete support 01 the Area·2 Rldio
Club of Barranquilla, Colombia.

We would also like to acknowledge
the stateside liaison work of W3KKN,
Ernie Kenas, and W3TNP, Bertha
Ken.». This liaison wor1<. Wiil$ if1$lru­
mental in developing new EME
$dledules. QSl via HKlTL, Box 169,
Ottsvi lle PA 18942.

Ell iott T, Weisman K3JJZ
Philadelphi. PA

ContimNd on page 288
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SUCC ESS

Lo uis Johnso n WN1M-l E
Shelburne Fa ll s MA

band" as I can find on the CB
channels. t have heard deliberate jam­

rrunq. obscene language, lack of
courtesy, operators using their equip,
ment wrongly. and even solicitation.

So my question remains. I believe
also that , before bragging too much
that, " I am a ham, not a caee," some
01 them had better rood the roles
agam.

The Mount Airy VHF Radio Club
IThe Pack Rats) is pleased to an­
nounce that the Colombian moon­
bounce expedi t ion was an unqualified
success. We accomplished the follow·
ing: 1) f irst 432 EME contact from
South America; 2 ) f irst OSCAR 7
Mode "B" contacts from Co lombia; 31
a total of 16 statio ns were worked on
432 EME, representi ng eight dilterent
countries; 4) there were aooeoxf­
mately 7S OSCAR 7 Mode "B" con­
tects,

The stat ion {HK1TL) was operated
by the follOYling individuals: Anthony
Souza W3HMU, S. Wilham Olson
W3HQ T, Walter Bohlman K3BPP,
Elliott Weisman K3JJZ, Oaniel M,nen
W A 3 N F V , Socrates M.rtinez
WB3AFY/HK1CWB, Bohlmar Aguilar
WB3AOP/HK lAMW.

Tile Irip was financed by the indi o
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I REAO THE RULES I
I nave your latest m.line at hand I I

with the cover copy, " He y, CBers!" ------------.....
I have been a Novice for about

seven months now and have had quite
a bit of "on the air experience." My
question is, "Why should any CBer
want to change to ham?" Every time I
ma ke a good contact with someone,
there is a lways another station that
comes right on without listening, and
starts calling. I in return simply QRT
because it isn't worth it to continually
buck this sort 01 th ing. At least the
CBer asks lor a break and goes to
another channel fo r the QSO. He also
thanks you lor the break. The CBeI"
that I am in contact with ;s cowteccs
and interested only in good clean
contacu and signals. He is interested
in good relations, and;s an add,tion to
his community and the many other
caeo.

As far as ru les are concerned, I can
lind as many oltenders on the "ham

• • ' I '.. , , '

- .
~ . " . ;4 , r - ~. ~

• 1 .',.'. ( .

'Y(' I")V .; ._ . _ '\,. .lo ~-' , 1 '• • •

AX 10 T RANSMITTER AM- 1A RCVR MODEM

•
••..... ..... ....-_.. ,.......~

-- ,-,~ ..
-

,.

I
- .., .••.... ... . ~. -

­_...
•

BROADCAST
QUALITY
PERFORMANCE

* Aptron Laboratories
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Dave Ingram K4TWJ
Eastwood VWaqe #604 N.
RI. JJ , Box 499
Birmingham AL 352JO

The Shirt Pocket Touchtone

- - autopatch from your HT or car
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Getti ng Started

First, select a touchtone

small transistor radio. The
touchtone pad is mounted on
the trans istor radio, using its
audio section for amplifica­
tion . Output tones can then
be fed into the mike of your
FM rig. Data 's inexpensive
" SME" is sold in two part s:
the pri nted ci rcuit board tone
generators and the keyboard
p roper. As several inter­
cha ngeable keyboards are
avai lable, you can choose one
which suits the particular
transistor radio used.
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Since the encoder is quite
small, it is ideal for both
mobile and portable work.
When not in use, it can be
concealed in an auto 's glove
box or carried in a shirt
pocket. Connection to the
FM ri g may be acoustical or
electrica l as desired, thus per­
mitting the pad to be
swa p ped between several
setups.

This litt le gem consists of
a small "SME" touchtone
generator manufactured by
Data Signal, Inc., of Albany,
Georgia, and any common,

be built within an hour or
two and used with any FM rig
for autopatch operatio ns.

T his article describes a
simple and inexpensive

touchtone encoder which can

Front view of toucntone encoder. Unit fits comfortahly in
shirt pocket.

Fig. J. Complementary-symmetry output of inexpensive tran­
sistor radio. Note use of TOO uF capacitor to fa cilitate mixing
positive and negative ground circuits.
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Other Applications
Earlier, I suggested that

you lightly glue the touch­
tone pad to the transi stor
rad io . Sho uld yo u later
decide to mount th is touch­
tone encoder onto a specific
FM rig, cut the pad corner
mounting studs and caretutty
work the pad loose (use
f ingernail polish remover if
necessary). Cut connecting
wires and remove both parts
of encoder. Avoid resolderi ng
to the pad it's quite
delicate . Now mou nt the
complete works in yo ur new
rig.

the TR-22 . Reconnec t
spea ker leads to bypass the
front panel earpho ne jack,
and then con nect a wire from
the deviation pot to the ear­
phone jack "t ip." Tape any
exposed wires.]

Conclusion
Du ri ng recent years, I have

used several ot her touchto ne
encoders and they all had
similar problems: They were
inflexible and bulky. This
little encoder is so small and
handy that I can carry it
anywhere, anytime. I th ink
you, too, will enjoy owning
and using such an interesti ng
ham conversation piece. w
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Fig. 4. Positive ground radio.
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Fig. 3. Negative ground radio.
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posit ive gro und radio, the
encoder circuit will require
gro unding for ac (tones) but
not for de (nine volts) . An
arrangeme nt which accom­
plishes th is is show n in Fig. 4.
The 100 uF capacitor passes
tones while preventing de
from shor t ing the battery. Be
sure the encoder and radio PC
boards are not ground ed
together, and all will work
fine.

The output level is adjust­
able with the radio's volume
control. If your autopatch
repeate r is crit ical of tone
amplit udes, just mark the
exact tone level spot on the
volume control kn ob.

Should you desire to elec­
t rically connect the encoder
to a mobi le rig and acousti­
cally couple it to a hand ie­
talkie, then make a small
cable to use between the
rad io 's earpho ne jack and
yo ur mobi le FM rig. When
using this method , best per­
fo rmance is realized by con­
necti ng the encoder output
betwee n ground and wiper of
the FM rig's internal devia­
tio n po te ntiometer. This
me t hod eliminates any
clipping o r reshaping of tones
tha t occur in the rig's audio
section. (This modification is
easily performed on gear like

drill the necessary area to
clear your keyboard 's con­
nectors. (This area can also be
melted with a small , low
wattage so ldering iron.) 1
suggest that yo u make small
ova l co nnec tor ope ni ngs,
leavi ng the max imu m amou nt
of surface for pad support.
After you become accus­
t omed to working with
plast ic, you can move and
reweld any printed circuit
bo ard supports removed
duri ng the previous drilling
process. Next, drill four small
holes for the pad corner studs
and place a fi ne layer of
co tton on the keyboard
mo un t ing surface. Now
mou nt the pad, check to see
that it isn' t being ben t or
warped, and then lightly glue
it in place.

After the gl ue dr ies, solder
all connecting wires to the
keyboard and tone generator
board. Solder encoder grou nd
and audio ou tput wi res to the
radio vo lume contro l, and
then reinstall th e radio board
w h ile keeping every thi ng
intact and neat. The tone
generator board can now be
fitted into the loops tick
antenna space. The final step
involves connecting posit ive
voltage to the encoder board.
If you picked a negati ve
ground radio, thi s is qu ite
simple: just run leads to the
switched nine volts, as illus­
trated in Fig. 3. If doubtful ,
use a YOM to find convenient
take-off points and to make
sure that low current isn't
drawn while the uni t is off
(the SME doesn 't draw cur­
ren t u n t il a button is
depressed ). If yo u picked a

encoder and a small transistor
radio which will look profes­
sional when mated together.
Pick a radio with a straight­
forwar d audio circuit and
negative ground (if possible).
Make sure it has a long, flat
loopst ick ante nna approxi­
mately the size of your
encoder 's printed circuit
board . Most inexpensive
radios use complementa ry­
symmetry ou tputs similar to
tha t sho wn in Fig. 1, whil e
slight ly more expensive radios
use push-pull o utputs simi lar
to Fig. 2. Next, check out the
radio's audio section when
tones drive the isolated ampli­
fier stage. This is best acco m­
plished by connecting the
encoder output to the wiper
and one end of the volume
control (you can also connect
tones between the diode
detector output side and
ground, if the volume control
method presents a problem).
Clip lead jumpers are han dy
for this preli minary test.

'..'' "'"
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Construction
I f everyt hing works

properly, yo u are ready for
the brutal part. Remove the
radio's printed circuit board,
and then detach the loopstick
antenna and main tuning
capacito r. Remove th e t uning
dial (if it wasn' t removed
along with the tuning capaci­
tor) and any orna mentation
covering the selected key­
board mounting area. Put the
touchtone keyboard in place
and mark the area which
must be cut to allow proper
fit (the keyboard's furnished
paper templ ate is ideal for
thi s purpose ). Now, carefull y

Fig. 2. Sample schematic of a push-pull output used in a
transistor radio.
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Jilek Grimes W4LLR
Box 16004
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Put Your Name

The 555 IC loo ked like the
ideal t iming device. Ty ing it
to a flip flop (7476 or 747 3)
woul d give two posi t ive
voltages of o pposite t iming
and selected duration . T his
voltage, I reaso ned, cou ld be
used to tu rn o n transistors in
the negative leads of the ni xie
segment strings.

Actual constructio n of a

Resist ing the temptat ion
to revert to tubes, I t urned to
so lid state. As usual, a persual
of my availabl e magazi nes
turned up no informat io n. So
I started from scratch.

There were se veral ways
t his could be accomplished:
mechanically, wi th a geared
motor and cam; wi th tubes
and a polar relay ; or with
switching transistors.

message wou ld be fo rmed . A
simple, single pole, double
thro w toggle act ion would
complete the displ ay.

message display

lights

,
8011
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Wit h this obvio us and
simple d iscove ry, the com­
plex job had now become
co mmo np lace. All t hat was
necessary was to wire t he
segme nts tha t were co mmon
to both messages so tha t they
wo uld stay lighted at a ll
t imes. Then, by switc hing on
eith er of the other str ings a
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' A' COMMON - -
'e' MESSAGE ONE -------- ­

' c' MESSAGE TwO

Fig. 7. Two center lines - first message. Top and bottom lines
- second message. Only nixies in first message used to form
second message. Two center lines change to form message
shown here in top and bottom lines.

2. " B" Other segments
co nnected toget her , which,
whe n ad ded to the common
segment string, wo uld fo rm
the first message.

3. "C" T he t hird string,
when comb ined with the
c om ma n segments only,
wo uld form the second
message.

T he Burroughs giant nixie
87971 readout is one of

the most int rigui ng devices to
appear on the surplus market.
Simple, single message dis­
plays are easy to co nstruct.
(See Nov/Dec 73 Magazine.)
Using the nix ies in a d ock
requires only a few mo re
parts than the usual LED
readout chronometers and is
well worth the effort.

But casual thoughts o n the
subject of building a changing
word sign conjured up visions
of a complex, computer logic
matrix, a project this ol d,
middle-aged ham thought
better left to t he fC genera­
tion.

However, li ke ma ny other
conclusions reached without
proper cogitation, this o ne
had no basis in fact.

Unfortunately, keeping
beans (and occasiona lly meat)
on the table, gas in t he Ford,
and two jumps ahead of the
utility company and Ma Be ll's
collection departme nts re­
quires a bread and butter job.
Mine happens to be in the
sales field. A part of my
duties includes setting up and
manning a booth at various
conventions. For the past
year, each t ime I set up t he
booth and hung the sa me
wrinkled banner used for the
past ten years, I woul d think
how attractive a nixie d isplay
sign woul d look. Then,
fur ther dream ing, I wou ld
pic ture in my mind a
cha nging letter display with
the product name alternat ing
with a hard hitti ng sales
message. The cha nging lette rs
wou ld have to attract atten­
tion .

So, finally, I began dood­
ling, figuring out the words
and combi nations I wou ld
need, and how and whe n and
which segments wou ld need
to light.

One key fact was imme­
diately apparent : The light ed
segments nee ded to form the
two messages would be con­
tained in three str ings:

1 . "A" Segments common
to both sets of words and
numerals.
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stra nd from a small stranded
wire to make the con nections
to the IC pins. Drill small
holes th rough the board,
loopi ng the wire, up and back
down to keep it secure and to
provide tie points into heav ier
wire .

After the project is com­
plete, mix clear five minute
epoxy and app ly to the fine
wiring beneath the boar d.
T his makes the wiring prac­
t ical ly immune to breakage,
and is espec ially impo rtant if
you intend to haul the sign
arou nd.

The cabi net may be co n­
structed of any suitable
material. I used plywood and
1 x 2 inch moulding fo r the
framing, glued together.

One added thought: My
particu lar sign contains an
abbreviation, PCT. The
period is fo rmed with an NE2
and a lOOk resistor wired in
series between pin 13 of a
nixie and segment string "C".
Any small additional punc­
tuation may be made in this
man ner.

Those of you who are in
business will fin d many uses
for a changing letter display.
Others may end up with a
novelty such as BAR O PEN /
DOWN T HE HATCH, or an
alternating house number and
street name, which would be
a real conversation item.

$0 get out your scratch
pad and start doo dl ing. Who
knows what you might come
up with! •

2N 4 9 70

The o nly problem en­
cou ntered was getting the
right switching tra nsistors for
a clean on-off break so that
no residual flicker remained
o n the turned off segments.

First , I tried drivi ng the
switch ing transistors directly
with the 7476, but spikes
comi ng from the high voltage
nixie sup ply were too much
for the 5 V rc.

All four driver t ransisto rs
are NPN, and all are small,
low wattage. The actual
switch ing transistors used are
2N4970s (300 V, NPN), The
isolat ion transistors are o ld
UL624s, also NPNs removed
from the surplus nixie boards.

A scope is not needed, as
all measurements needed may
be made with a VOM. Of
course, whe n the power
supply is complete, be sure
the LM309 is doing its job
befo re applying power to t he
7476. If the 555 stage is
wor king properly, you will
read, at pin 3, approximate ly
+4 vol ts, turned on, then off.
If you use t he 7476, the same
voltage will be read at pins 14
and 15 (p ins 5 and 6 with the
7473),

A printed circuit board
wou ld , of course, be the ideal
way to wire the powe r supply
and timer circ uits. However,
since this was a one of a kin d
project, I hand wired, solder­
ing directly to t he IC pins . A
couple of hints fo r this type
of construction: Use one

Fig. 2.
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each nixie is fed high voltage
through an 800 to 1,0 00
O hm resistor. (This resistor
must be of a higher val ue if a
higher voltage source is used.)
All common segments are
con nected together and
directly returned to the nega­
tive (-) terminal of the 150 V
dc supply. Th e two other
seg me nt strings are tied
together in a similar ma nner,
but each of these str ings
term inates at a switching
transistor. I used wire, the
same colors as the sketch,
which made it easy to correct
mistakes. I also found it best
to wire " live" with t he,
voltage applied to the anodes,
and with a test probe con­
nected to grou nd. In t his
manner, a touc h of the probe
showed which segment was
being wired.

The powe r supply must
provide two voltages, 5 V
regulated, and 150 V de. I
used a half wave line voltage
rectifier for t he 150 volts.
The low voltage s upply is
obtained from the rectified
output of a small fila me nt
transformer and may be from
6.3 V to 12.6 V. I used a very
small clock transfo rm er giving
9 V ac. An LM309K provides
the regulated 5 V.

T he 555 circuit IS

standard. You may wish to
change the 1 u F capacitor
(C1) for a different display
interval.

Only one half of t he 7476
is used.

"

changing letter display of
your choice is rel a t ive ly easy.
First, you must decide what
you wish to say in each of t he
two messages. Then count the
letters in the longest message.
You will need this many
87971 ru xrc tubes and
sockets.

(Let me say here that the
article on simple displays in
the Nov/Dec issue of 73 pro­
duced more reader correspon­
dence than any article I've
ever writte n for any magazi ne.
Most wanted to know where
to get the nixie t ubes, which
had been advertised in the
May issue of 73. At this
writing , less tha n a week ago,
, received tubes from Meshna,
Lynn, Mass. A frie nd pur­
chased six from Fair Radio
Sales. All I can say is, watch
the ads, and write to t he
surplus dealers.)

I found the easies t way to
layout the sign was to print
the longest message in the
center of a page, and the
second message above (if a
single line) or above and
below (if a double line). See
Fig. 1.

The next step was to code
the letter segments. First I
used a red Flair pen and drew
(over the light pe nci l mark­
i ngs) all segments which
wou ld be common to both
messages. Then the segments
necessar y to complete t he
first message in another color.
And fina lly, the additional
segments to complete t he
second message in the third
color.

Once this task was com­
pleted, the sockets for t he
nixies could be arranged and
mounted on the appropriate
size sheet of plywood. If the
sign contains two rows, the
upper row of nixies should be
mounted upside down. In this
rna n ner the sockets and
wiring may be concealed by
the cabinet frame. If you
have bought the nixies with
driver boards, use the alum­
inum brackets and sockets as
removed from the boards.

The anode (pin 13) of
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D ig it a l d ispl a ys are
beginning to show up

eve ry w he re fr o m
so ph is t ica te d e le ct r o n ic
equipment to everyday items
suc h a s ran ges, clocks,
calculators, and wristwatches.
There are presently two basic
watches available: One has a
liquid crystal display and the
other an LED with a
push-button switch to

conserve battery power. In
other words, with an LED
digital wristwatch you st ill
need two hands to tell time.

Ac tually, eac h ne w
ap p li cation of a d igital
di spl a y h as resulted in
cont inued improvements of
di sp la y capabilities. For
exa mple, the present state of
the ar t has evolved through
incandescents, cold cat hodes
(neo n, gas discharge or
plasma), fluorescents, light
emitting diodes (LED), and
liquid crystal displays (bo th

dynamic-scattering and the
newer field effect types].

With new advances being
made very day, perhaps it
would be beneficial to revi ew
the many digital displays
avai lable and provide yo u
with some information on
how to apply them in your
next pr oj ect. My own
experience has been that
unless you have complete
data o n the particular device
you are using, problems can
arise thro ugh misapp lication.

Perhaps this article will serve
to acquai nt you with the
charac terist ics of each devi ce
a n d se rve as a handy
reference. Emphasis will be
on liquid crystal displays
since I feel these devices will
dominate the di splay field in
the future.

Display Types

It w ould not b e
appropriate if we did not
begin our tour with the
N IX IE (a trademark of
Burroughs). This devi ce is one

Liquid Crystal Display Guide

--for low, low, low power consumption

Display Height Orillll Po_
Mod.' (inehesl Voltage Consumption Remarks Manut.cturer A.ailabl. From

3601 0.6 15-20 V ac 2.25 mW 3% digi t instrument display Hamlin , Inc. KA Elect ronic Sales
3501 0. 47 " t.s rriIN 8 d igit calculator d isplay Lak. & Grove St. 1220 Majesty Or.
3401 1.12 15-1 20 Hz 3.75 mW 3Y.. d igit clock display Lake Mills, Wis. Dallas, Texas

(all segments 53551 75247
energized)

7543 (AfT) 0.' T ransmissive: 0 .5u A 3Y.. digit instrument Liquid XTAL Various
4-6 V ac @ per digit wi th Display Inc . Distributors

7544 (R fT) 0 .' 30·1000 Hz all segments o n 4 digi t 24 hr . cloc k 24500 Highpo int
7560 (RfT ) 0.' Reflective: 6 d igit counter displav Rd ., Cleveland

9·15V ac @ Ohi o 4 4122
30- tooo Hz

701 30r 6Vac 1.0 uW 12 hr. watch display Beckman Insr., Var ious
702 " total 24 hr. watch display All Inc ., He lipo t Div. Dist ributors
703 25- 100 Hz average power 12 hr. watch displav Field Fu ll erton, Ca.
705 for all digits 3'h digit watch with Effect

date

SSSI 7V~ 0.5 uW Fie ld effect type ILlX CO Solid State Sales,
PIN: OA " per 3 Y.. d igit instrument lnc., P.O . Box 617
8 4-06051 30 to 100 Hz segment Colu mbia, Md. 65201

Fig. 1. Typical liquid crystal displays available with general characteristics for each ty pe. The low voltage types (7 Vac or less)
are field effect types, while the 15 Vac models are usually dynamic-scattering types.
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Fig. 2. Typical characteristics for liquid crystal displays. Note
the total power consumption at the bottom of the chart. By
comparison, a 3]1; digit LED watch display consumes 60 mW
or 60,000 times as much power as the field effect LCD. The oc
drive voltage may range from 25 Hz to 1 kHz although 32 Hz
is typical for battery operated equipment and 60 Hz for line
operated equipment.

Dynamic - Field
Parameter Scattering Effect

Capacita nce 5-35 pF 5·35 p F
Above Thresho ld (Per seqment] (per segment)

Capacitance 2-15 pF 2·15 p F
Below Threshold

Resista nce 1-10+ mego hms 400+ mego hms
Above Threshold

Resistance 500k-5 megohms 200+ megohms
Below Threshold

Drive Voltage 12·20 V ec 2-8 V IIC

Typical total 50uW 1.0 uW
Power Consumption
13% digit watch )

expectancies o f less than
5000 hours and would fail
completely if operated below

o
-20 C. Th e pro b lems
experienced when it was first
introd uced have hampered
th e LCD i n ga i ning
popularity. In sp ite of this,
the LCD has some important
advantages tha t are worth
considering.

Of all avai lable displays,
LCDs are the only ones that
do not generate light. Rather,
they scatter any light striking
the display's surface. The two
basic types are reflective
(requ iring illumination in
front) and transmissive
(which requires light from the
rear) . Si nce these devices do
not generate light , t hey have
the lowest power consump­
tion requirements of any
display developed to date.
For exam ple, the RCA
TA8046R 3Y.z digit watch dis­
p lay wit h all segments ener­
gized requires a to ta l curre nt
o f 1.0 uA @ 15 volts ! The
ave rage device dissipat ion
(wit h 70% of segments ener­
gized durin g a 12 hour
period) is only 10.5 uW.

While another advantage is
readability in hi ghly ambient
light conditions, the LCD has
a di sadvant age of low
readabilit y in di mly li t areas.
Thi s, however, is being
overco me with back lighting
which is turned o n for a
reading in the dark. Th is docs
no t offset the LCD's low
power consumpt ion, since
s tudies have shown that
wat ches are read very seldom
in the dark.

Also, powe r consumption
is dro pping to even lower
levels. With the development
of field effect LCDs, it's
possible to have a 200 mil
high, 3Y.z digit LCD display
that draws a total of 200 nW.
Life expectancy is also
increasing, with some units
up to 100,000 hours.

Applications
T h e p redominant

application of the liquid
crystal display to date has

•
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Liquid Crystal Displays
We are all awa re th at the

li qui d c rys ta l di spl a y
(alt hough the effec t was
discovered many years ago)
has ta ken a back sea t to
other, more popul ar, displays.
This is no t too su rpr ising,
since early LCDs had life

annou nceme nt of a new t .0"
LED display.

LED 7 segment displays
are either common cathode
(decoder / drive r p rovi des
source cu rre n t t o the
display), or common anode
(decoder/driver sinks curre nt
from the display) . Up unt il
now, LEOs have dominated
the display field, but as we
will be see ing, a new
generation of devi ces is abou t
to emerge.

Fig. 3. Functional block
diagram for the CD4055A
BCD-to-7 segment decoder!
driver with "display tre­
qoency " output.

.. ..... .. .
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to multiplex, which is t he
reason you may see them in
desk-top calculators.

Now e nte rs the light
emitting diode (LED) o n the
scene and it becomes a whole
new ball game. The LED is
so lid sta te and is usually
made from gall ium arsen ide
ph o s phid e o r ga l li u m
arse nide. Each of the seven
segments usually consi sts of
o ne o r more LEOs whose
brightn ess is dependent on
the current applied (up to a
point ).

LEOs are suscept ible to
f a i lu re f rom overcurrent
condi tions and/or too hi gh an
inverse voltage. They are
available in either 7 segment
or do t matrices which can
di sp l ay alp ha nu me rics.
Usually red in color, yellow
or green d isplays can be
obtai ned at a slight premium.
Unt il recent ly. they were
availa b le w ith character
height from 0_1 to 0.8".
However, o ne manu factu rer
has just an nounced a 1.0 "
LED which uses two d iodes
per segment, requiri ng a lar­
ger power consumption. The
display from lEE, Inc.,
requires 3.3 volts @ 20 mA
per segment and is 0.5" wide,
giving it a sl immer appearance
when compared to other
LEOs. L1TRONI X has also
followed suit with the

o f t he oldest electronic
displays avai lable and it has a
different element for each
numera l 0 to 9. An obvious
disadvantage of th is d isplay is
that each of the numerals is
on a different plane, besides
re q u irin g a ve ry high
operat ing voltage. Despite the
initia l d rawbacks, these
displays have served us well
and we conti nue to see them
used in various pieces of gear.

The next phase in the
development of displays
evolved into the seven seg­
ment variety wit h which we
are all so familiar. There are
several different types, one of
which uses incandescent
lam ps to light each segment.
New methods have great ly
increased the reliability of
incandescent displays and we
a re seei ng li f etimes of
100,000 hours as evidenced
by the Chicago Mi niature
La m p C M5 . Th e mai n
advantages to incandesce nts
ar e b righ tn e ss and the
availabili ty of full co lor with
proper fiI ters.

Gas discharge displays are
seve n segment devices whi ch
operate with a high ano de
voltage in the neighborhood
of 100-180 valls, but feature
low power consumption. An
exampl e of thi s display is the
familiar Bu rroughs Panaplcx.
A high pote ntial betwee n the
anode and the cathode char­
acters causes the segment to
glow, much the same as a
neon tube. A resistor is
usually connected in series
with the display to limit the
current to a safe value.

Fluoresce nt displays, on
the ot her hand, incorporate a
small filame nt in the display
which effectively lowers the
ionization potential. They
feature lower voltage (20-30
volts), and low power con­
sumptio n, and emit a
blue-green color. The main
disadvantage is the
requirement of power for the
filament, usually 1 or 2 volts
@ 40-50 mA. Ho wever, the
lower anode voltage makes
the fluorescent display easier
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Fig. 4. Typical driver circuitry for liquid crystal clock display.

been in wristwatches, mainl y
due to their low power
requirements. These displays
are usually about 0.17" in
height and a typical 3Y2 digit
watch display can operate for
a fu ll year from a single d ry
cell watch-type battery.

You may be asking your­
self, if the LCD~ are so great ,
why haven 't they appeared
more in pro jects and articles?
Perhaps the past reason s have
been unfamilia rity of how to
ap ply LCDs, price, or unavail ­
abil ity from the usua l distri b­
utors. Notice I sal d "past
reasons," because things are
begi nning to cha nge fast a nd
the LCOs arc loo king better
every day (see Fig. 1).

Besid e s l o w powe r
con siderations, LCDs are
ideal for usc wi th CMOS
circ uits. It is now possi ble to
construct compact porta ble
equ ipment th a t can o perate
over exte nde d per iod s o f time
fro m ligh t weigh t batteries.
Also, for l ine- p o w ered
sys tems, the mating of LCOs
and CMOS sim plifies the

state, th e out put segments
will " low." To dri ve an LCD,
a square wave at 30 to 200
Hz is fed to the OF input.
The selecte d segments will
have a squa re wave output
which is 180

0
out of phase

wit h the OF input. When the
DF o ut is l e vel s hifted
(OF out) and applied to the
LC D c o m mon line, the
selected segments wi II be ac t i­
vated a nd displayed.

Where to Obtain LCOs

At present, I know of only
thr ee elec tronic suppliers
catering to th e ham mar ket
who advert ise LCOs. Poly
Pa ls has a small RCA
wristwatch (3Yl digit ) display
available, and KA Electronic
Sales (Dall as) handles t he
H aml i n lin e of LC Os
including a 3Yl digit ins tru­
ment (0.6" height ), clock dis­
play (1.1 2" height ) and an 8
digit (0 .47" height ) ca lculator
d isplay. Also of int erest is the
LCD sold by Solid Sta te
Systems, Inc., whi ch is a fie ld
effec t ty pe from ILl XCO.
This LCD is a 3Y2 d igit (0 .4"
height ) instru ment type dis­
play and sells for $7.75 in­
clu din g the co nnecto r .

So let 's get busy and star t
design ing some equ ipme nt
using liquid crystal displays. I
th ink you will be pleasantl y
surprised with the results. w

Refer ences

Ele ctron ic Design, Issue 19 ,
September 13 , 19 75, o. 58.
COS/MOS Digital Integrared Cir·
cuits Dara Book , RCA Solid
Stat e, Bo x 3200, Somerville. N.J.
08876.

LCD Decoder/CMOS
Dri vers

For a deco der/dri ver the
Motorol a MC14511 a nd
MC14 543 or RCA C040 55
a nd C04056 can be used to
drive the display (see Fi g. 3 ).
Also, t he re are many large
sca le int e gr a t ed circuits
avai lable t ha t provide parallel
drive and e limina te ex ternal
circuitry.

The RCA CD4055 a nd
CD4056 are single d igit
BCD-to · 7 se gments that
pro vide level shift ing o f the
out put. For exam ple, output
voltage swings of 0 to -3 vo lts
or 0 to -15 vo lts are possible
to drive eit he r dvna rnic­
sca tte r i ng or field-e ffect
displays . Fig. 4 shows a
typica l circ uit for a clock
di splay.

The C D4055 A is a very
versa tile decode r/d river which
can a lso be used fo r e it he r
common a node or ca t ho de
LEOs as well as LCOs. For
examp le, if the OF input is
maintained in a " low" state,
the o utput segments will be
" high" when selec te d by the
BCD inputs. If th e OF input
is rna imai ned ,,;~n:.-a:..-_"~h::;g~h~'_' _.:::::::::. ....,

tem pe rature sensur ve. Where
an LCD is brought below or
a bove its rated opera ti ng
temperature range, it lo ses its
liqu id crystal characteristics.
Ho wever , the co ndit ion is not
permanent a nd th e effe cts of
tem perat ure are reversible.
Whe n the LCD is brought
back within its operat ing
ra nge , it wi ll fu nction again.

d ri ver circuitry , a n d
e li m i nates c urrent -li mi t ing
resistors.

Before you can properly
a p ply LCOs, it will be
necessary for you to put
so me of the LED techni ques
aside and consider a few new
ones. To begin wit h, th ink of
a n LCD segmen t as a vo ltage
dependent resisto r in parallel
with a ca pacito r instead of a
diode as wi th the LED . The
resistan ce of the segment is
h igh above its t hreshold
voltage and low be low t he
t hreshol d voltage. By now
you may be reali zing a
primary differen ce between
LCOs and LE Os: An LCD
requires an ac voltage to
operate and will act ually be
dam aged by the applicat ion
of dc. Consequently , driver
circuitry is d ifferent, but in
many cases less complicate d
t ha n the LED driver . The
basic pa ra meters for both
d y n amic- s ca t tering a nd
fie ld effect uni ts arc sum­
marized in Fig. 2.

In addit ion, LCOs are
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SST T·1 RA NDOM WIR E ANTENNA TUNER

DIPOLE AND WIRE ANTENNA KITS, complete with H I·Q BALUN . 10 0 ' rope,
copper a ntenna wire and insu lators.
80/40/ 15 para lle l d ipo le $36.95 160 s hort , 130' length .
40120/ 15 para lle l d ipo le S30.95 80 shor t. 63' le ng th .
80/40 tra p dipole , $41.95 40 Short.33' leng th .
4C!12C! trap d ipo le . . . . . $36.95 Singl e b<lnd m OdelS from .

ANTENNA SUPERMARKET P.o. Box 1682, Largo, Florida 33540
An bond ......,_ ".,,.,.
_,..., w,th __ " ...

..... - "'.. , '"'''''' po." ..'''''1>.....,,... ..-.",. '" hc_
" ..... " ..n. Am"" ,,,' ....4 n.,.
",U . , . ' " ,2'" pu"."
....n t"".·•• ,,,,, ...,,,,. Gu''''"'
t .... r .. , .0 .... Com.." - • • ..,, .. _. , .., . . ,0. __..,.. ,_
.........A(·.,

S ST Ele ct roni cs, PO 80,. 1, Lawndale CA 90260
(2 13) 376-5887

V ERTICALS - complete w ith Un iversal tv'oou nti ng Base, Folds NE W
to 5' for Easv Tra nsport, Hvy . Duty Alumi num T ub ing . A~rtm entl Porl. ble

a pt. roof or PCI tio .
20/15 trap, 13' hgt, $19.95 160compact 13' hg t , U • .95 cemper ., treuer , mo-
',,0 / 10/ 15 tr<lP 22 ' hil I. ". 95 8Ocomp<lct 10' hg l. )9.95 lor nome. All eencs

140/20 trap 30' hil t. 69.95 .ao comp<lct 15' hllf . 3".95 80·10, fo ldS 10 5' ea s t.
80/ ..0/15 Ir a p 10' hg f. S9,95 20 /15/10 full si t e vert ical 79.95 1'; . 13' heigh l.
10 me/e,· cov , for a bOve<ldd 9,95 80 "0 10 15 10 S"9,95

lOOqOE Il -I<><lud~ SI9~!>"'I»,n\l! U.9S W~UC.,. !> 11 = ' mu od. Im_.... =.""
J(hOo,or."'pm....1 lO<l a' \Io ar ant~. h p;,-o"on "'" o m c-s,.
For Into SASE or hI (I... Slam p C&f" o'd.... .
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FET stage and small voltages
amplified, the power co n­
sumption dur ing use is less
than 200 uA . When not in use
the power cons umpt ion is
zero, permitting lo ng battery
life. Since the small circuit
board eas ily fits into the
Turner case, the on ly prob­
lem left was the placement of
a battery. I fou nd an
Eveready 15 vol t battery
ideally su ited for poweri ng
the prea mp. The prea mp
circu it was designed to wor k
down to a battery voltage of
7 volts, so the battery cou ld
be used as long as possible.
Since t he current is drawn
from the battery o nly during
t ransmissi ons, the battery
shoul d last nearly as long as
its shelf life. The preamp has
been left in the on mode for
over a mo nt h before pream p
failure due to low battery
voltage.

Th e Eve r eady battery
chosen is designated by the
number 4 11, and cos ts less
tha n $1.75 in single quan­
t i ti es. Its dimensions of
3.2cm x 2.5cm x 1.6cm
allow it to just f it ins ide o f
the Turner case, as shown in
Fig. 2. The battery rests on
top of the mike cord where it
enters the case, causi ng a
clearance problem. Th is
problem was resolved by care­
fully melti ng down the plastic
cable st rain relief channel
with a solderi ng iro n. The
mike cord can then be pushed
slightly deeper into the case,
provid ing more roo m for the
battery.

The push-to-talk switch
was wired to disrupt the
prea mp output when not in

- - when you need to SPEAK UP

EvERE.ooy N0 411 JUST . ITS
IN TO LOwER CA~ITY

CER.o ."C EL EMENT

PLASTIC STRA IN RELIE F MELT·
Eo SL I,,"TLY TO LOW"R CA a LE

AND P,\OVIOE MORE CLEARA NCE

possible. The t ransmitter's
mike gai n will pro bably have
to be adjusted to a low value
to prevent excessive drive.
The self-contai ned battery
sho uld last over a year, even
wi th daily use of the mike.
Although modificat ions were
done o n a hand-held Turner
mike, the same circuit will
wo rk with other ceramic or
crystal hand-held mikes, as
well as wi th des k mikes. The
o nly co nsiderat ion wo uld be
the battery size. -

COILED CORD

Gene Hinkle WA5KPG
I/O Engineering
9503 Gambel 's Quail
Austin TX 78758

Self-Powered
Mike Preamp

"UC,~,"' O' " ..
<"'<(J" .,,,.n

use. A small power diode
capable of handlin g the push­
to-talk rel ay circu its was
ad ded to disable the preamp
whe n not being o perated. A
s mal l s ig na l d iode was
inserted in series with t he
battery to preven t the reverse
biasing of it du ring receive.

Si nce this mike preamp is
self-powered, it can be used
with any rig lacking in
tra nsmit audio ga in. Since 20
dB of ga in is used, overdrivi ng
the transmitte r might be

.00010 OOT

PH RELAY
CONTROL WIRE

G" OUNO

,NS I4 '::1 HE REAl'" 4 "m,,. I
_-'~ ~OLTS

Ol~ '

I ,J.- w",n
0 '.' -, ,

r
,

I:; : EXIST, NGMPF ' IOZ IN400'
S" 'E, SWITC.. SMALLs ,, pOw ER OIOOE,

Z.Z M S.ZK

1.0. , r " RED
_ CElU M" •

'"CRYSTAL
ELE MENT BLACK

W h ile operating differ­
ent SSB transceivers,

I've not iced the difference in
transmi t audio gain between
the d ifferent rigs o n the
market. The obvious so lut ion
for making up t he gain neces­
sary was the add ition of a
microphone preamp to each
rig. After researching the
literature fo r mike prea mps, I
soon discovere d that most
preamp circuits were too
complicate d or requi red
power fro m the rig itse lf . A
solution seemed to be batte ry
operation of the prea mp so it
could be operated indepen­
dently and be used with all
rigs without any modifica­
tions necessary . My favori te
hand mike is a Turner model
350C, which uses a ceramic
element. A mike preamp was
designed to boost the low
level f rom t he ceramic ele­
ment to a more respectable
level. The preamp was small
enough to permit install at ion
into the mike case itself,
includ ing the battery.

The th ree design objectives
were small size, low power
consu mption, and operation
over a wide battery voltage.
Fig. 1 shows the design used
to permit the use of an ex­
tremely small circuit board
size. All components, if
mounted on end, will fit o n a
tiny 1.5cm x 1.5cm vector­
board. Th is small board will
fit inside of the Tu rner case
as we ll as the case of any
hand mi ke. The prea mp is a
com mon source amplifier
wi th a gai n of +20 dB. The
frequency response is flat
from 200 Hz to ove r 100
kHz. Because of the single

Fig. 1. Diagram of the preamp, which fits into the mike case.
7he unit requires less than 200 uA during use, and no current
when nut in use, permitting extended battery life. A small
vectorboord is used to mount all components.

Fig. 2. Pictorial of the inside of the Turner case, which is
similar to other types. The preamp circuit board and battery
easily fit into the cavity. Battery terminals are soldered too,
since a socket would not fit.
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2.2'J
1.31
.2~

L""

Co.Il<ial Pl"ll.
Caui.1 R<"Ccpta<lc
C<uxi.1 RighI Angr., Ad'ple, . .
( au;,;,1 Junction . , •.•
All.1ptff for RG·S8iU .
[)oubl.. Male Plug

PL-2S9
SQ.239
\\.35'1
PL-2S8
UG·17SiU
0"

low 10.. A·f eoru'eeto.. '0' Amal ....... C'Uten. B.nd
.nd 11I>o"'o<U u.., Si l.e. plated '0' h'gh 'If conduc·
t, u,ty.

A
B
C
D
e

MO DEl PClP i. id"nticol i" 011 ' e.pe<I> 1o the Plf u ·
C..pl Ihal Iwo " u. i, !on a." u.ed in.!ead of !h.. fET,
Mod..1PClP 117Y A,C, 60 Hr , W;,ed & le"ed $39.00

UH F RF CO NNECTO RS

'94ft'"AB C 0 E

Al l BAND PREAMPLIFIERS

" T1I~ Ut nlllnlRS

,TWO MQOIl l AVA ll.l.lU
• RfCO IIIIll{NOID 'ot

RICElVlR eseONU
• INCtUDIS 'Oll'lR SU'",'

MO DEl Pl f e..ploy. ° duo l go'" FEY p.....id;"9 ".,; ...
f;g u. " . of 1.5 to 3.4 db., depe"dinv upo<" ' he bo"d.
Th.. wea' ~gnol p",lo, monce 01 mo,! ,~..i.e.. a. w,,11
0. i..ag .. ","d . pu,iou. '''ieclion 0." g , ..Olly imp.o."d.
0 . "",11 90i" i. in ..x, e .. 01 20 db , Pa"el con'oi".
, wi!ch;n9 1"01 1,,,",1,,.. Ihe 0"1""",, d;, ec!ly 'a Ihe ' e ·
ce iu... 0< 1o .he P, ..o..p.
Molle l Plf 117Y AC, 60 Hz. Wi,ed & h.led

SERI ES 5 8 1 - P ACK AG ED
CA BL E ASSEMBLES

All po pular lengths are now a va ilable in
y o ur e noree o f R G 8 1U o r RG 5 81U t y pe
lo w lo ss polyfoam d ielectric:: cab le . InslilJ lecl
P L- 25 9 connectors are ASTROpLot edtil ­
Amphenol's n e w n on-tarn ishing f in ish ­
w hich has a ll I he a d "a n la ges o f p recio u s
m eta l p lus more h ea t , corrosion a nd abra·
sion resislolS t ha t silver ever had!

RG 5 8 1U TY PE POLYFO AM COAX IAL
CA BLE ASSEMBLIES

58 1 -5 8 03 : 3-ft. with A STROpLatecl
P L-25 9 ' s o n both end s. , $ 3.8 2
581 - 5 8 1 2 : 1 a-n . with AST RO pLa t ed
P L- 2 5 9 's on both ends.... , .. . , .. $ 5.0 8
581-5820-2 : eo-n. "'ilh A STROplat f'd
PL- 2 5 9 ' s on both ends $ 5.8 8
5 8 1·5 8 5 0: 50-ft. with AST ROpLa tf'd
PL-2 59 's on both e nd s $ 8 ,94
5 81-5875 : r s-e. with ASTRO p lat f'd
PL-259 ' s a n both e nds, _. $ 11 .22
581 ·58100 : ico-n. wilh ASTRO p Lated
PL-259' s o n both e nds "2.98

RG M/U TYPE POLY FOAM CO A X li. L
CABLE ASSE"IBLI ES

58 1-803 : 3 -ft. with ASTROplated PL·259'.
On bot h end s , . • 4.46
5 8 1·8 2 0: ao-n. w ith A STROpLaled
PL-25 9 ' s on both ends '10.36
5 8 1-850 : 5 0 -ft, w ith A STRO pLatf'd
PL-2 5 9 '" on bolh e nds ' 18 .58
5 81 ·8 75 : 7 5 - f t. w ith A STRO pLalecl
PL- 2 59 's on both ends... ........ • 25.48
5 8 1·8 100: l00-ft. with ASTROPIa If'd
PL-2 59 '" on both e nd s . . . . . . . . • . .•31.96

:-.l ow get TP L COMMUNIC A, T IONS Quail ly a nd
,e loao , lily at a n e c onomy prrce. T he ne w E cone­
L,ne 9' ...es you e ... e'ytn,ng tnat you· ... e c ome 10
e ,peCl I,om TP L a t a . e a l COSI 'educt,on . The
la te s t meCh an'cal a nd lt le c t. on ' c conSlfucI,OII
lechn,~es c omll," e 10 make tne ECOll e-Li ne
you. Desl a mpl' ! 'e. value. Un,~e o.oa d-band
crrc u'try .eQ<".es no lufl,ng throughou t the
ent"e 2- Meter oand and iidl aCen t MA, RS chan­
ne ls. See these 9feal n,", w add"'OfIS 10 the TP L
COM~UNICATIONS prOduc t " fle al you, tevceue
amateur .ad,o dealet ,
F o • ~.. c~' o~d ."...oI.co"_. ~Ioo• • _ " " ' ''' ....
""'o' ~u. P'O<Nc .. Su ..... ,~ ,

m'L '(( " -...-. ' "..
~

... ' '_ ~_ ...' -
" fOL • c_.~, ., 0._ , .. I.~~ .

co .... u ."c .. 'o u ' oc
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DENT RON

1 60-10AT SU P ER TU N ER ™
Want an antenna tun e r to match e _ Vlh ing
between 160 a nd 10 th. oo9" b a lanced linfl,
coa x l ine a nd ' a n d o m line . p u m p Ou t the
l ull lega l limi t a nd lo ok a n d sound 900d
d o ing it ? S uper tune. T M is the ooe l o r Y OU
at JUSt $ 129.50

160-10AT·3 K SUPE R SUP ERTU NE RTM
Designe d and engineered t o be compa ti b le
wi t h t h e f u ll p o we. h igh lV efficient modern
amplifiers nOW ava ila b le 10 th e emateu r . In
our opi nio n the f inest tune' o n the m a.ket
toda y. S22 9 .5O

80·10AT SKYMATCH E R TM
He.e·s an antenna t u ner for 80 th,ough 10
me t ees , handles f u ll le ga l power a n d matc hes
your 52 ohm t.ansceive. to a ra n do m wire
antenn a . 80·10AT is v ou . s 10 ' o"IV S59 .50

talk
po.wer

DY7PLl '
'PL 'ar In Eunam, pri~ ""lIl:

THAT'S RIGHT :U?""

introduclnc Iha lCONO-liNE "

CES Mod..1220
CES elIn now offer
you I T OUCH­
TONE" bI d< for
Standa.d Com muni­
Cltions h, nd hlld
.Id iol . Th is is the
c o m p le te ba ck
a..mbl .,. wit h the
T O U CH ·TON E­
e ncod e< mountlld
and .eady to pl"l/
i n to the priulte
chenne l conn""'o•.
Also incilldlld il an
L EO t o n.. ven·
erl t io n indiQlor
e nd I n • • ter ....ltone
d . uiation e d just·
....nt .

C he ck ou r
SUr"da.d a d on
pg. 4.

lOW COST
HIGH·PASS flLTU

MODEL HP",,5

MODEL
200

Ailerno'o< f il..... -."h....o ble $ • .90
FHd·thr" (oox f ,h 1 ..I 2.58
fHd·lh... Coo x f ,ll , .S ..f • .06
So.... 0. C ·..o... . ,epl 70 amps. ~.78

Ge".. 'o..... f ,h.., . 3 ·30 MHo. H,.om p , 4.90
Mo.in.. Gene.o..... f il.... , Tunobl.. 7 ,6 .
Genero'o< F,ltcr. Hi.o..p .• JO~ MHo •.90
T,mobl.. . 11 , F,It• •• 52,1,. 22·60 MHo 12.59
" mo ble AIt . f ,h"... 70,1, . 22·60 MHr 13.1.
Tu"ob l.. Ah , f ohe•. 70,1,. 100·200 MHo 13. U
Tunob l. Mo, ;" .. Ah no,o< f ,I,.. . , .9" IJ.U
Tunobl. M" , i" e Ah no,o. f ilt.., . 68A 13.69
Vo l,og.. lI&9ulo..... f,h.. , 4.90

I COlll lrCcoup·
h"ll -Model 210
for mounting on
we lkies or han d ·
helds

CES Touch To ....
P..ds - $49.95 ea.
eModal 200 _

Af . IO.
(.10
C ..
(.70
C8·3JO
G· 23
Hf .J060
T·52,.,.
TH·70
TM·.9
1M·68
VF-225

ELIMINATE INTERHRENCE TO TV sns WITH
AMEeO HICH AND lOW PASS F1LnRS

lOW PlSS f ILTER
III OGEl l lll 1

Model HP · ~ 5 ,. ° .inVI••ac lion hivh-pon fill AN
I.'"'l ....nc.... obou.. . 5 MC. 0'. po....d ."' 9" wi .
10... 0."'" leo"" '" '"c...d ...0 db . ond otl..nuo ·
lion 0 ' U M( . o"d below; 20 db . oll,,"uo'ion 0 1 10
..e..... . N" lIlill ibl.. ;" ....lion los. $ 1.95

MOBIl[ COMMU NItJ,IIO NS FIliU S FOR VEH IC ULAR
AN D MARINE EUCTIl IUl SYSnMS

FIlTERS

Th.....<'Co low PO" filt..,
.upp,.... ... ' ''. .odio.ion
0 1 oil . p" , io " • • i9nol.
obou...OMe. It i. d.. . i9n..d
1o, (oo.iol cobl. [51 to
12 ""...1. Oth... leo"' i...l"d.. , Neqli9 ibl. 1" . ...lion
l o... 3 5 db . ond Oll_uo.ion 01 .... ' ..on;" ond
.putiou. " fll u..nc i•• obou. SO Me .• will "ondl. up to
200 wolt> 0 1 If pow••.

Mod" lN. 2 $6.95

' ; ' ,
, • ,;

MODEL ; ,. "

210 • • •

I
I

FREE Surprise Gift With Ever)' Order
Mastltfcha.ge and Bankamerica rd accepted on most Of'ders.

Orders oyer $ 1000.00 may deduct 5"- Add 52.00 fo r $hipping a n d ha rv;l ling o n a ll o rders.

Mail yo ur order to Distributor: TUFTS RADIO, 386 Main St. , Medford ,
Mass . 02155. Phone (617) 395·8280
PLEASE SEND ME:

Name Address _
City State Zip _

(Pr ices F .O,B. Medford , Mass. A ll uni ts can b e shipped U.P .5 . Mass. res idents add 5 % sales tax.l

ALL S A L ES FINAL

Radio Electronics
386 Main sr.. Medford MA 02155
Phone : 6 17 -395-8280

N EW ENGLAND'S
FRIENDLIEST H AM

STORE
Open 9 AM to 9 PM

Mo n. - Sat.
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Now
available
for you
fully assembled
and tuned!
_ UPGRADE YOUR REPEATER WITH

A RF TECHNOLOGY DUPLEXER.

DUPLEXER &
CAVITY
KITS ...

DE LUXE
742 T RI-BA~D

'WRl l E
ANTENNA
• Automatically adj u, t. to
prOl'l'l 'n"n,nee for :'0 . 40
and 7~ meleN
• Pow", rated . 1 500 Wall '
PLP
_ Ind ude, ~." "'dion. aulo.
maticoil and whip lop "",c­
lion. 142 '''ntenna $74,"5

EXCLUSIVE
DE LUXE
S· DAND MOBI LE
45 ANTENN"
• All ~.nd manu.l ,wil ch inj
anlenna for 10. Il . 20 . 40
and 75 mele"
• Powe, rated 01 1000 Wall.
PE.P,
. lnd uM , t>.", ", ,·tion " ';Ih
mot>MooiJ a nd si. fool whip
lOp ",,,ion, 45 Anl.n n . $ 1 1 4 , ~ 5SMI'AItI®

ELECTRONICS

SWR-t guards against power loss
lor 521.95

If you 're not pump ing out all the
power you ' re pay ing for , o ur litt le
SWR- l combinati on power meter
and SWR bridge will te ll you so. You
read forward and re flect ed po wer
simu lt an eously, u p to 1000 watts RF
and 1:1 10 infinity VSWR at 3. 5 to 15 0
l\tHz .

Got it a ll luned up? Kee p it that
way with SWR-L You can leave i t
right in your antenna circu it .

o

why waste watts?

SWAN METERS HELP YOU
CETITAlL~CETHER

These wattmeters tell you What'S going on.
With one Of these rn.nre wet t merers Dower readings' For what ever purpose
vou il enow H' voura getting It all weVe got the wattmet er for YOU Use
toqetner all t he time Need hl9h ac· your Swan ceent card Applicat ions
curacv>High power handling' Pea~ at your dealer or writ e to us

_ ALL DUPLEXERS AND CAVITIES
AR E TE MPERATURE COMPEN ­
SATED WITH INVAR @ AND MEET
ALL COMMERCIAL STANDARDS

• ONL Y TOP QUA LITY MATERIALS
GO INTO OUR PRODUCTS.

• BOTH KITS & ASSEMBLED DU­
PLEXERS AND CAVITIES ARE
AVAILABLE TO YOU AT A SAVINGS
TO YOU.

Mod . 62·3 . . .6 cav., 2 mtr. . insertion
toss 0.6 db with isolation 100 db
typical ; pwr . 350 w . Kit $349
ea. -Assembled $439 .

Mod. 4220-3 .. .4 cay . 220 MHz
insertion loss 0.6 db with 80 db
isolat ion typical ; pwr . 350 w . Kit
$249 ea. - Assembted $329.

Mod . 4440-3... 4 cay. 440 MHz,
insert ion loss 0.6 db with 80 db
isolation typ ical ; pwr. 350 w . Kit s
$249 ea. - Assembled $329.

Hams t h e world over value amate ur radio
p ro d uct s from Swan Electronics . Among t he
most respected of these a re th e uniq ue
s ingle-s id e band rigs w ilh tha t " spe cial some­
t h ing '" e x t ra --like tho se illus tra t ed he re .

Distributor :
Main St. ,

Phone (617)

Mod . 30 Cavity Kits: 2 mtr. $135 ea .,
220 MHz $65 ea. , 440 MHz $65 ea. , ;
6 mtr . $11 5 ea . Add $15 for
Assembled Kit.

Al SO available : 6 mtr. , 4 cay . Kit
$399-Assembled $499 , 2 mt r. 4 cay.
Kit $249-Assembled $329 , 440 MHz
TV Repeater Dup lexer

Onl y hand too ls are nece ssary to
assemble K it s l

Send your order to :
TUFTS RADI O, 386
Medford , Mass . 02155 .
395-8280.

IP"cOS F 0 8 wecrcro . Mass A ll u nitS can oe

Sh ipped U P S -C 0 0 oruers reqvne l50
oeoosu - Mass ' oSI(lonts 3CI(l 5 % sales tall )

",.. n

SWAN100cX Ch.m~;o" n iln..
<~""r, '00 wouo r ,E,p. 'npu'
on 'ha r,vo m",' populor
ama'our bond., No othor mono
uliloturor ~iv... '00 th i. muoh
powo, and con'on;o""" [<It"
\'O"r monoy, 1 6~9 ,9~

-

-r. ..- .,-- -r. •• G· · ·
~ "

s W"N J. INEA R
A MPI.IFlERS A
Ma,k 1I 2000 w."
P .tO, P, lul l 10.,.1
input pow . , un;' '"
, ~. 121"'X "", l e~,"11

C"J n<t I 20<1 w alt
P,E ,P, inp ut po w.,_
~ou.., wit~ b uilt·in
po",o, , u p plv . T h.
.holeo " vu m •.
SR 4 9.95

Add itio na l Swan produ ct s include: fi-~ed

a nd m obile a " tennas, VFO 's t elephone
I'al c h. V O X. wattmeter. micro phones awa
mo u"tinR I,it• . A. ano the r extra service ,
o "ly S wan J,; le c t ro n ics offers factor~ .
backed f i" m lcitzR to t h p amateur rad lO
com m unity . V isit an authorhed Swan
E lectro nic. dea le r for co mplete d e ta ils or.
if you prefer. write:

- ­. .. ~ --

SI'o'A.-. S5-_ A TranllCoi"eT
full" ooI;d"'OI. , un;quo brood_
bond ' unin3 on on Ii•• ba nds ,
snd inlinil~ VSWR ~r"''''''inn ,

Main'oin, "p ' 0 'lOO watt.
P,E,P, inp"' on an, I, ,,,,u.no,
...Ioc'o<!, $799.9 ~

.~ . ~ ,'l

3 1•••
• ,0. , . .

CYGNET 1100 ~ PORTABLE
U M:AI A..,PUFlEl

To q". dro~I.'h. O"t~"t of 'ha 'lOOB
C,'~not d . no..". simpl" odd th i.
motch;n! un it for mo," Ihon • • ;)0­
,,'ott of p""' or , Camplo'o wilh , olf·
on"'. iROd powor . uP!'I, ond pro"i ·
,"on fn' • • '.'nol ALC . th ,s CY3ROt
oUo" "'eptionoll, .i_. officien",
orld l ineo r",., I .l4 9 , 9~
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mounts -leads -accessories

SI LVER EAGLE

. $ 1. 9 5
. $2.9 5

wpm $3.951
4 fo r $13.95

$2.9 5
$4.95

." ,,"""'"" ." ".."."'" -.n' w,'h
"'" .. ".., .... . ' '''' N<. .."". A,..",b',,,,'....,".'"N ".,.~ .. "..," '"'''"~
t" "d 'or ,.,..., sw nd _

.,.... ' . """"" '" '''' or . ,"" 00""-,,,"'"

H U S T l.E R

RESONATO RS

76 FM R epeater Atlas .• .... . .
Wea ther Sa te ll ite Handbook
Code T a p e s - 5, 6, 14 & 2 1

Tes t Equipme nt, V o l. I
H o b b V C o m put ers Are H e re!

s 5.95
s 4.95
S 5.95
s 7.95
s 5.95
S 5.95

$12.95
$13.95
$ 6,00

. $ 1.50

. $ 4,00

- TAB PUBLICA n ONS
Am<"Co Commerc ial Operator Theory Course
Am('Co Amateu r Radio Theory Com .. .
Amateu, Aadio Nouice CI_ License S'LJdy Guide
Amateu, Radio Gene ral CI"" License Study Gu;de
Amateur Radio Advanced Cia.. License Study Guide
Amateur Radio b tra Cia" License Study Guide

- TUFTS LIBRA RY
Foreign Radio Amateu , CalltJook .
U.S. Radio A....t.u, CalltJook
A.R . R, L, Radio Am. tour H. nd tJook
A.R .R, L. R.dio Amateur License Manual
A.R.R L Antenna Book .

sea so
$95.40

$54.60

$42.60
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.HOWTO SAVE 575,QO
wtJ EN YOU auy YQU R IC22A FROM TUFTS

Wit h each IC-2 2 A at $249.00. g e l y o u r choice of 15 channels o f
crvstets at only $2.50 per crvnet

the IC230 UtiOO
,.,,_ s' o.-. ""_.t~_H_

THE FIRST AND STILL
THE LEADER!

Ic·n A
146 MHz F M 10 W T ra nsce illilr

. 2 2 c ha n ne l ca pa ci t y

. , 0 W nom ina l p ower output w /o ne Wa tt low power po si tion
• F req uenc y ra nge 146 ·148 MHz
. In t e, m e d ia t e F req uenc ies 10. 7 MHz F irst I.F .. 455 k H z second I,F .
• .4 mic ro ...o lts sensi ti ...ity fo r 20 d B q u ie t i"". .3 microvo ltllor 12 dB

SIN A O
• Audio power - 1 Watt into 8 Ohms

•
-/ .-:::;-,

,.....~,o-tJ_,", .. no, ..... n

IC2 tA 14 6 MHz F M l OW ......scei ....... _ $399. DV 2 1 D ig i t al VF D - $299

It·l''''·L.. 'M.'....... ..... •
MOS'U~' __ ._."'-'" ....... _....._~
·,oc _"'.'_ ._00 .'-'" ......__ ~...._--...."...... .., _..- ""....
...os • U ". _ ""><0'
<00"'" .. " •••"" 00".
... ... , J' F ""'"
·V., ..h" ' _ .0
...... "'"'0,,' ," ."", "' '
...,_••00 m ol " .
_... ..... "" • .,""_ h , • •
• .,.. "", co"••01

'1."'." .'_.... '" ' ....' ,"'.".. "0.' _ .. 0'''0 'C ""."
... mo ' " .

Clegg
A nd Otber s

Rec. Freq.

~,~

11.50

H uE·Q U E ;n."'''''" by
BUO wOG ' On'Y 9"" .. 0'"' upo, n,,.., ,,,, ,.tiMI.,..
" ... """ 0' y"u , oo'On...

• • .... .... _, to< ...'".......
H YE QUE Ch....' ,0<
...,n _ • • ".,.._•.,. "
,n " " , ........" ""' ,_no"'0<...,.'0 11,._ 0
0 .... U"S

f>I8 _ .... - S38.SO
1/4 _we _ 51 8 50

K,"
Drake

COMMERCIAL QUALITY
AT AMATEUR PRICES!

Xmit F req .

Walkie h lkie

/

Heathkit
V HF Eng

L IF ETIM E GUARANTEE

lcom
Wilson

$ 4.50 each

f\ Miognttioc Motlm 0< Gun... Clamp'-. 1) $pee,fy, 2 met..... no. 450.

Larsen Antennas

Make/Model

Sta ndard
Rege ncy

Larsen Antennas to fit An y Mobile Unit

Get c>n the air NO'W' I
Let T .....,ts p .... t yc>.... there I

.146A
• NICAD Batteries
• Base charger
• Touch Tone pad _. installed

& work ing
.4 Channels of crystals

34-94/94-94 plus2 channels
of your choice

• Deluxe leather case
• Rubber antenna
ONLY $399.00

3Ilt" ......... "010 moun,

Toue" To"," E~d"'u,"

1295 ..."n . COlo.. so.,," , G ,.,. , 8 1..0.

o
"......... "_,,, _ '.. n"

oc ""_ Coo. "e oeel . .. 00
._ "'"'_ ,.. On" uc.c' _•• 00

___ .. OG

'C" " "_,,,,,,._ "" .... _,n """....

ICOM EAST. INC.

__ ,'c...., "3"

tt ;)IICOMI

Please enclose $2.00 for shipping wit h your order.

ICOM
IC·22S

Zero c rystals. So lid sta te engin tte r )ng e na b le s you t o p ro gra m
23 c ha n ne ls 0 1 yo ur c ho ice without wa iti ng. The f requenc y
Sy nt hesize r ca n be p rese t to a n y t 5 kHz channel between 146 and
148 MHz by t he d iode matri" board. This fre q ue ncy may be o t h e t
by 600 kHz h igher 0 ' lo.....er tha n the receiver f reQu enc y . IC·2 2s _
$289 .00
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"1O-'lO
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L-4B

$ 120.00
.135.00

TRANSCEIVER

LINEAR
AMPlIF(E R

I'OWEA ~l'U""C·.__•
oc...__"

l"'" It_, ,t... lI9S.00

• 2000 PEP·SS8 • e- B
e.--.......Gr.. t-o )-SOOZ T.- •.- _ T_·'_ ' II.......,..
F_ • T.._ .... AG(: • 0-..._ ...."_.. · t_ ,__
__• • loa '3-,s-un•. 1·1 .....
'1-5 '&"0 w. __ 12 __
&3.· ..... 1'..... '10 13 ....

NEW ENGLAND'S
FRIEN DLIEST HAM

STORE
Open 9 A M r09 PM

Mon. - Sat.

Line

TUfTS
__St-._.,.. D:Z1Sl1_ .n·:II5._
Rad io Electronics

POWE R SUPPLIES
AC-4 Po......er Supply
OC-4 Powe' Supply

TR-4C SIDEBAND

• S,nth• • h:ed • General Coverage

• low Cost · All Solid Stat• • Bu ill-in AC
Pow er Suppl, • Selectable Sideband.

• Exce tlent Per form, nce
Plll l l.. I....lly , PlCtFlCA.YIO"'. " C__· soo ~'" '0
30 ",HI " F"Q."""Y e.~ btl 'ead accu,,,.I , to Nt,e, , ...."
5 IlHI " Io...;.i.dy 'Jl>,c'lIy S ",iero"olll I"" , 0 "e s " ""..
sse .no 01"" ,n.n 2 m"" O"Olll la' 10 d B S~ NIN "'"
o Sollell"" ..Olio''' " Sulll· ;.. PO_' ......01': 111/ 23-4
V"C • 10.... 0II In C 1'0_ lOu'n '.I II '~ u~ it ' .."C~.'
, u' a"" I,c. ll, 10 .~ i~,.r~ . ' 0'''", o'c~ ..n,en UN' "g~10...,.11. (no, "upplt.dl 0 For ..Ouc." au".n! dfl ln an DC
aPl flli an I~. d,.I. 00 noll,g~\ up u~I"" "d pu.~b"\\on

o~ ,no " a~' p.n.' il d.pr. ... d,
T~o pe"a,m. no. , "" """11.•'•• •nd 'a'" Call 0' 'h•
SSR ·' ...... ,I ,dill '0' ull II • IlI nO· b, . .....e"' 0'
no,,;c, ·.m.', u, ,.e..".r, . ha n " I" flCI '''"" ce mo~ " o,,.e.,,,., 0' 1I. no'" oU'oo" I.t>o'"a()" flC.' ''""

Pr ice : $350.00

T"'CT,_",.. _00.ea_ _ 1iIO.1O. ZO. ,~ ........
_ 2B.5 to ~o ....., af'O_ ,,, _.-
_ l<>-. $ . ,_ . _ .. T,_
___...... _cw ·O••"ft . '
e--....__ '" ... . VOK'" PTT
_ sse _"0 vox 0olo.
CooornoIo too- sse" CW __.
_ p, __•• 0.._ • T_ ..
Ct..... La.._F'h... . T ~ AGC
• _ Gr.. e.- " :lOO .
PEP _'" on SS8 """'1Ii .
. ...,......... ,"""., 0 "", • Sa'"' S"' o", c,""., CIsc""'''' • 0",, __
5'~"". ,0,""W , • 2 ',"0. \lOt. , ~ " "

T-4XC
TRANSMITTER

~o

••
CO MMU NICATIO NS

REC EIVER

.59900

R-4C
RECEIVER

Drake C

SSR-1

TV·UOCl-lP rio..,,,,,,. TV·,OOQ-lPI
,,"" , COO ...". ,ro~'. 200 .".." on 6
.....".... SO 239 Con_'... .,.,," ·,n. "9.9S

TV,U'lP
•• tou. _,,,,., ,.,__ ,,, ~3 2
....., "",.." ",,_ " u_
,_ ,n "' Tv c 'Ot <.", _
..... _', ,"'.30 _.
....... '00 " , 50-2:19_......
...." ... $'0.95

TV·3JOO-V1000_" _ .. 30",,,, ,",,__.
,_ bo" ao<lB_"1 ....... SUUS

TV:IOO ............ F,_''0.'_ ""'" ,"'n~ de .,,_._ Of
S2 M.., 10_ P,o'""" ' ... TV.,
""'" """"0 n"","... 6 '~'U , liD
..... ' ... Wgo;

"CCESSO'llU
fOIt R·IC REC EIIHll

,F f ,"... 'l·2S0 , Fl-';OO. Fl-l~,
s r.ecco.r r-ecco ... 115200
.. NB " 000' ~'.n'"' 1000

. It_ ..... _ ...,... '~_VFO .ea_.

...... _ flO. 00. ZO. '5 mOl'" com
_ :It.s '0 N.O '0"0 _ ....
_ 1'10 ' ..._ · "'__
.... _ _1-S_30 _ _
... _Id ",~_,o'''''''oo- '50
_ .......... , ." I!>."'O ..... no,,.,." ..' "'I , t __ , , .._.-.-_._...
'__ 25 .......... _ .... •
_ .._ '''' SSIlJCW, _
...._ '00- Ct...... Utt_ F..... 0
$ol0oi _ _ . T_ WO •
Tlwoo "OC _ T_ • E_
O-__ C>__~ _ -..

_"'_ • 0 ..... S" '0"·"W
'2',"0 ..... '6''''

TVI M" BE ' lIM" ATE' FILTERSWITH THESE DRAKE

G EIIEII"l; . ..1I 1. ... OIondl 1C ,~'.. 10 ........ ,n ......
600 ~HI ,_" Id SIIII \fFO ..,tn . IlHI 0..1<l' '''1lQnI
• _ SSB Uppe. If'" lo-er, CW _ 8uI11-1ft
_ _ _ .u "e TlR , te ~'''Q on C XI -.
_ "'" co....ue D"" o ~1; 5"' " H. 10' , ' ~'.'
0111 0 .21.3 .315 c"'l. W\.: 16 11>I, 11-3 . gl

Tl'lAIIUI Il . ' VOI .... I'TT on SSB 0' ""' .1_ ' 0_"
SSB . 300 ... nl P.E P.. A"' , 260 n. PEP eo.n,alledu.,,,,, e_o,lI,o.. ..,tn SSB ~ , . CWo 260 ... '" •
..../...lIblo 1'1-...1_ ", .

RlClIV[ : ' ' '''"''011, OIM. tn.n ~ ~V to' '0 d B SIN •
I.F. Solecll"ltJ 2' ~H, @ 6 ee. 3.6 ~HI • eo ee . ..ee
''''Ion ''''.... ",o0". "."oOle ..,tI, RF g.'~ control, 1111
, ,,"c ll . no , 10" ,,,.... .. , ' ~ no,.. pul.. . Upp'UI;on ,
Diod. O. I. clor 10' "'" ,eclplIon P , ice : $599. 00

3 4- PN B Plug·in N o ise B(an ke , . ,. 1 0 0 .0 0
FF· 1 CrY,'al Control U n it . . , .. 4 6 .9 5
M M K·3 Mo b i le Mounl .. 7. 0 0
R V ·4C R e m Ol e V FO ". . . .,. 12 0 .0 0

ANTENNA
SWITCH

""-2000
2000 "' . ,.. PEP

Price: $220.00

RF
WATTM ETERS

Is ot ,ead,~g'" 2 ..Inl)
1(5 01 ,.,.o,nll - 10 ...... ,
1 .5,," ot relO;nll - . ... 11 )
• I 5"" of ",1O,~g + 10 Willi)

1.1-54 MHz P , ic e : s 12.00

20- 200 MHz ""ce : $ 8 4.0 0

' 00 wi ll I
'000 WI""

. -.
,:;>.;.:.

W-4
WV_4

.,.
200 ",. ll .

Price: $1 10.00

-
RCS·4

Readl 'Ol'IO..d .nd ..neeted ~r d' ''' '''Y In
",. lIS lVSWR ,. "'" nomQ9ram). T..o IC'''' in
,acn O,,'ecl_ '''''0S ,"H, 3',,''''''. ~ -o (UO .
95. '02cm)

... """', Full SC...

G....'II : , 1"'''11'11 W.h....Ie' ,e..,s to,...," pO~' In

••" ••n<l vSWll ° 'ee'" e.n btl ,,"",".,..., '0 ,.-.1 ".
"ee' ..., _ 14 _ I ~,.' 001 10 co..
.N...,...""'" ,ne .. '" VSWll ot at , 5:' • C<>toe........
OIn<!x 80 ,h, u '0 .....,... . ' ..'Ie in Or out .."n hent
P'''''' •• ,'ch ' SOl" 5',-H. 10'..• S-O (UO . 21.3 .
103 em), -201X1. 1&'."0 (36.S cml.
• Conl'n u. Duty Ou",ul ' "'" ... 200 ... " •. "''' ·2000 ,
'000 .. . ,1> 12000 • • HI PEPI , ""-21lOO 0<>1" Up,o l ... •
',nn. conn,c,o'" oe>ec'M 0 , " "", p.",,1 I ."ch

• Cont' o l ~n, t worb on 110 / 220
VA C. 50160 Hz, and supp lies
necessary DC 10 moto,

• bcellenl '0' sing le coax feed 10
mulhband qUf/ds o r arrays o f
mo nobl nd\lrt , The five posilions
altow . single COl ' ,eed 10 lhree
beams and Iwo d ipoles , 0 ' Olne'
simila' comb;naroona.

• Co n tr o l c.ble eno l supplie d.
same u fo, HAM·M ,olator,

• SeleCII anlennes t emOlely.
g'ound, all unused anlenn".
G NO po" lo o n ll'ounds ,II .n·
le n n. s w!'l e n le.v,ng sl. lion
··Ra'n·Hal" const,uction shoe lds
molar and , w,'c"",

• Motor 2~ VAC, 2 .mp. lubrica·
t,on good 10 -.to"F,

• Sw,tch RF Clpab'ltty, Maximum
lellallom,!. P, ice: $120.00

• Motor
Contra/If/a

• Remote

MATCHING NETWORKS

-..----
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~~ATLAS
~1"'" RADIO INC.

THE ATLAS
210x/215x

• Solid state SSB/CW t.ansceivers
. 200 watu P. E.P . input
• No Hansmitter tuni ng
• The ul timate in Ml nsi tivitv. se lec t ivit v. a nd

ove. load immunitV.
• Plus e .tend-.:l f.equ encv cove.ege for

MA RS OPl.ation wh en uMld wil h 10.
c, vslaloscilleto r ,

2 10 .0.215" 5649.
210" Or 215" with noise blanker $689.
AC Console 11 0 /220V 5139.
POrl able AC SupplV 110 1220 V S 95.
Plug- in MObil e kit 5 44.
10. Osc. lessc. vstals , ,. 5 5 5.

"""
'"as

22'
28'

'"
"
'"
'"azs

'"'",,,
""
"

600 H, CW Filt...­
fM filter_..

Mobile B'adet (FT2AI
Mobile Elfecke, (2OOR1
Moble Mount
(fT·62GB. FT-22l1

YC·OO l

XF.JOC
XF·300
sp·101B
FL·I OI
SOLiD STATE 161).H)M
TRANSMITTER
Acr;:euo,ie1:
RfP-lOl RF Speech PrO=SSOf

MONITO RfTE ST EOU IPME NT
VC355 30 MHz Counter
VC·355D 200 MH' Counler
'1'0-1 00 Monito. Scope
Vp·1SO Dummy Load /

Wall Meier
Digila l Reaoo ut
0011401.er iesl

VHf FM & SSB T RANSCEIVERS
FT-224 24CH. 2M f M
fT·2 Auto 8CH/2M FM Scanner
200A S,gmui,er 200CH.

2M f M Synthesizer
6M AMICW/SS8
2M AMIFMICW/SSB

•

•
FT- 101 E TRANSCE IVER

fT-620B
FT·221
AcceAO.ieS:
MM8·2
MMB·3
MMB4

'",>9

>9,
'09>9,
229

""09

'""""as
"
"
'"
66'

30
eo
20
e

es

$_.00
~oo
'2~.00

'0000
~oo

0000

XCVR WIP.oc"ssor

XCVR WIO p.ocusor

XCVR WID Processo r
AC Onl y. Len Mike
Line'" Ampli fier
6M T.a ns"" n e.
2M T.ansverte.
External VfO
Speaq,
Speak.,lP..ch
MonrlOf Scope
Dynamic Baw Mike
Cooling Fen
Mobile Mount
Rf Si:JHch Proomor
600 Hz CN Fille<
8 Pole ssa Filler
for FT.l0l

6M Con"ener
2M Con"ener
F M Detector
Au "ISW Crystals
AM·Wide filTer

Of JIll! ' .....'0Ll T' .-:~'7.':"~~~-"f T JIOI (hg;t.oI '_,~ T,. •• 2OO_~P
fP JIOI o\C _-..-
~P JIIl1 CID o\C e.s... iOoc:..... cw 10
f Ol(l·1 G...... , 1:0. "'~r""'_A_._
elTA·,. V_W".k;lC"",'
FT·l01 E
16().l OM
fT·l01EE
l6lJ·\OM
FT·l 01EX
lOO- IOM

Xf ·30B

FR -l 0I S
SOLiD STAT E, 16I).2M/SW RCVR
FR·l 0l DiUita l
SOLID STATE, lOO-:>MISW RCVR
A<;cessories:
FC-6
FC·:>
FM·l

F L·2100B
FTV-6SOB
fTV·2SO
FV·l01B
SP·IOIB
SP·IOIPB
'1'0·100
'1'0-844...
MMB·1
RFP·102
Xf.3OC
XF·J2A.

8.95

49 .95

79.95

94.95

179.95

159.95

129.95

465.95

149.95

465.95

5 15.95

695.95

695.95

749 .95

· . 6.95

• .1 4.95

· . 19.95

10 channe l rece ive ltlal deck
wId lode swlrchinll .•....
10 ch annel . mit dec k wl switch
and tr immers ....•.......
I:om plt te CO R with 3 second and
3 m inUlt timeu .• . . . . . . . .

power amp - ~imilar to PA144/15
e xcept lOw and 4 32 MH z
lOw In - 140... out - 2 meter
amp - f.lc lor~ wired and lested
30w in - 140 w out - 2 mete.
amp - f.lC lory wi.ed .lnd tested

repea ter - 2 meter - 15w­
complete ( Ieu . c rysu b) •. . ..
. t peatrr - 220 MHz - 15'0' ­
complete ( less trysuls) .....
repea le r - 10 W.lll - 432 MHz
(less I: rysta ls) .. , •..... ..
reputt r - I S. wall - 2 meter ­
facto ry wired and tes ted .....
repeate r - 15 watt - 22 0 MHz ­
f ac tc rv wired and tested . . ,.,
repeater - 10 watt - 43 2 MH z _
f actor v wired and tested .... ,

12 volt - power supply regula tor
ca rd ..•.•.. ...••.....
NEW - 15 amp - 12 vol t regula led
power supplv w/c~ , wlfold-back
currentliml tlnll and overvoltalle
pro lec tion _ .
s.ame .IS above - fal:lory wired
and tested ... ....•.....
NEW - 25 amp - 12 voh regutated
power supply w/ust , w/fold-back
cur rent limi ting and overvottage
pro lel:lion .
S.lmt as above - h elory wired
and tested . . . . . . . . . .

CO l Kit

C02 Kit

COR2 xu

PA4 32/l 0 xu .

OTHER PRODUCTS
BY VHF ENG INEERING

PA I 40fJ O

PA, 140130

SC3 Kit
Cry st ah

10 channel auto-scan adapte r Ior RX 19.95
we stock masl repea le . & simple"
pairs from f46.0-f47.0fuch) 5.00

Svnn II Kil sy nlhesiztf kil for 2M FM 169.9 5
CWI D Kit automatic idc-n t if ier for repeaters,

RTTY , etc 39.95
CW10 wired . . same as above - wired 49 .9 5

RPT144 «u .

RPT220 Kil .

RPT 144

RPT4 32 Kit ••

PS l 5C «tr ..

PS2SC Kit ...

PS25C W(T ••

PS1SC KII ..

RPT220

RPT432

....,.j PS3 Kit ....

59.95

49.95

39.95

59.95

69.95

69.95

79 .95

39.95

49.95
39 .Q5

59 .95

74 .95

74.95

59.95

11 4.95

8.50

& l!!!t
129.95 ~.

S 29 .95

49.95

29 .95

,

uansm iuer excner - 1 walt -
2 mete rs . ••.• . .•• ..•• .
same as ab ove - fact o ry wired
and tested •• ..•. .•••.
Iransmiuer excite r - I wau -
220 MHz .•• . .•• ..••.
same as above - factory wired
and test ed •.. .•• ..•..

transmi tter ex citer 432 MH z .

same as above - factory wired
and tested . • . .• . . .•. .

30-6 0 MHz rcvr w/2 pole 10_7
MHz erVSlal filte r • . .••. .• , •
140·1 70 MHz revr w/2 pole 10. 7
MHz crVSlal fi lter •• ..•..•..
SMne as above - fac t ory wired
and lested • •. . • • . • . . . • .
21 0.240 MHz rcvr «n pole 10.7
MHz trystal fi lte•. __ ..••.•.
432 MHz reVTwl 2 po le 10.7 MHz
erysul filte r ...•• ..•• . ..
accesserv fil le r for above rece iver
kits gives 700 B ad jllcent channel
re jection •... .••..••.. .

2 meter - 2w - 4 channel - hllnd
hcld xc vr wlth crystals fo r 146.52
simplex .....• . . •. .... .

2 meter power limp - ki l lw in ­
25w ou l wllll solid state switchi ng ,
cast , eonnec tors •. .••. ..•.
same as above - facto ry wired
1I 1'1d teSled . . • •. . . • . . • • .
2 meter power amp - lOw in ­
40... ou l - relay switching .••.
SMnC as above - faclory wired
ind les led .. • • . . . • . . . . •
2 meter po wer am p - l w in-
I 5w OUI - less case, conneclon
ind swi tching . .•• .••...
similar 10 PA,144/ 15 kit except
25 w oul ......•. ..•..
similar to PA,14411 5 for no MHz

T X144B W(T. •

T X120B Kit .•

T X220B W(T.

1fiIf ens'neer'nll
THE WORLD'S MOST COMPLETE LINE OF

VHF-FM KITS & EQUIPMENT
TXI « 8 Kit. •

T X43 28 Kit .

TX4 32B W{f.

RXCF••..•

RX50C Kit . .

RX1«C Kit ••

RX4J2C cu .

RXI 44C Wft

RX22OC ••.

PA,250 1H Kit .

PA,2501H W(T .

HT144B Kit . .

PA,1 44 /25 xn .

PAn O(l 5 Kil •

PA,4010H Kit .

PA401 0H W(T .

PA, 144 / 15 Kit .

"
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I' (Fl

19.95
24.95
19,95

V HF/ U HF BEA MS:- - --
$ 27.50 A 144·7

39. 50 A144·11
59.50 A43(). 11
69. 50

A50-3
A50-5
A50·6
A 5O-10

- - AM AT EU R FM ANTENNAS -
A1 474 S 15.95 AFM·44D 47.50
A 147-11 24.95 AR ·2 18 .50
A 147·20T 47.50 AR·6 24 .50
A 147-22 69.50 A A·25 21.50
A22(). 7 18 .95 AR·220 18.50
A22(). l1 22.95 AA·450 18.50
A449-6 15.95 ARX ·2 28. 50
A449--11 21.95 ARX ·2K 11.95
AFM4D 53.50 AAX ·220 28. 50
AFM-24D 49 .50 ARX450 28. 50

TUfTS
Rad io ElectronICS
_ _ S< .. _ ........... ~,~
_ 5,.·--..:MlI

NfWfNGUNO'S
FRlfNOUfSTHAM

STORf
Q>on , AM to' .....

...." - SAl.

-"•••._ott.....
".•--

.....,. .....,.. '........ '-, ,.
'u.. " ...... ...
• •.- ........

..,...... -- ...­.....
ON

••,...,,,

-'-~'"._._--_"__....."_. _..,,----

-~ .''''1 .,... " "'ZlO" A-OJllll-- ~ ~ '- -,- ,
" " "-- • ,.. ., ..- 0 • 0 ,'-- ". ". ". ".'e R..., .. •• •• ••'wd ......... _.~. • " " "SWIt., .... "0' "0' 1'0 , '. ,

3/4, 1.1/4,2 MITER IIAMS
Tbo _nl .., """"",•.-Ift mlr ,'Hrfl II" ............1.,._
Ii.... , ••", Croft Y"" ......b" n ,.",....._.od ro'ia-
bWly .. ,'" ..pU",,,,,, "EO m. aoe 0' hly.od .......,,"It .,
y..... o.k.

• . • M . ...GO ., , ...-.. .. w _, Ho/Iwo..__

-~ ~ .._._ _-'" ..--"'.. ,., , ",-.....,. .. _.-"""" __ ,.. __ -r- ~ .......
• __ no ..__•••

......"os. .. n..... __.... -..- __..--_ , - .--.
wonl _F....,., ,.,",w , .... _,
_, , ..__ M __" _-.....-_ .---..

.",-..". ". ' ", "H~ "... W"''", ..".. .... , .. .....

HIGH PERFORMANCE
VHF YAGIS

~ r....._ 1.0<1_. hi""'." Re<ld, 1Il."'h lor dirwt U"'"
< ial _ .. ;U! ••_nl l'L'za, mli... All .t_ ....
~ Of .l "'liTe,",",. _ ......... Iur '.._ ... __ odIh,

2 METER FM
ANTENNAS

l.i ~' """,.... _ 'n""" 110.. '0" <>. n. ooIld
., , ,I~ ith ~ '6"' """'''-'' 0fI _'J
.....)lo._brad. 1lo<o""' .... I...od1 ... fl.I>•• ' ....
-.c. I ' __ 0' 1 ,"/a'- .,,,"',"".. 110., ad labI,
..bo'.. , to '-1'1:" U,D. _ .... TIt<-)- <t _L«I
for 100.. ' 1 or T~n;oal paIo ,_. C"""" "',non.-
...,I... "to ..7...-. Flot , .

D..,••• • -'C . _ _ ... _ _ .... __ ."'·ll --...._ __..._ ...... -... -" '.---.. " _ -"- .._.-
-~-..,,,-.>:< ,... "........- ......--.......
D'.......T""._ •.•• ,...... _---_.-.-_--_.......-.......-----. ,..'\?It

.".....", ........", ..-

".0... 1;............ _ ........ _

147,.,.. ..-_ ..H._ l$', .. MM•• ,........ _ _

,... '''.-''-'--"-- - - .-- '. --_ ..__ .. -...v _

..no.... , .. -,........ __« __ u ..
"""'''0 _. as ""'" _ wo'''' __ , ..
..no_o ............. _ w ..... wwoI __ , ..

'_H__" .u fO"" __.. = ........l'HF_'__ no .. __._- .._-_ .............. ,........­..... .._..... .... ....._-
__ .'''·ll-"""-- '" ......... ......_ ,""
""" .. B .._ ... lJ .... _- ..
".... -- ..... '"........ ..... ''''' ''

•
i

•

I
P
I

•

CONVERSION k IT4"ll ·21(

,.,
MAXIMUM

PERfORMANCE

'"VALUE

-~- ,- ..- .- 00-
-~

.~, _. _. _ 00-,- • " N "_.' '" ,n '" '"T..."~_ • " " "..... Goon ". ... 1 , 'd8 ".• • 110<", N. ". N. n.-, ,~ ,,~ ,,~ .."

4.5 dB" - 6 dB"

Omnidirectional

GAIN

BASE STATION

ANTENNAS

3.5.6.10 ELiMENTS
_ .. perto I.... ~. tul1 .i••. '_r _.
[1ot_1 __ ,_too•• _ .........., _'_red to

~~ _ ""...... , '-" _rod plll. rood I..- to _ .......

_b..-he; ) "IO~'_.
_ _ll _._ .... )f.~-.',~ .,,"_11
...."' ,..- Ill"'" ol.._~. TooI_'~_
___ull' -Il.' -.. n..'_IO" _
..... I "". I l/l!" _ •• All b _ -..... p..-
'0'- .,__. 8<,. ".'olI_ l<Od-. aofjoooo ..bk
lor.., to 1$ .-' __ ._S d.__ 2* "" JO
•__ All __,... eM !Dr lM>rI tIol or

..,noeol pol , ....

~.... ""~__1_~"'" I-r;UI .,-. kiLoa-atl Rode(;
lola"'" _ \Ioolh- .. .-. lit".. 10' d'r«e\ U _ r....... ~
1Ieo_ .... "<to..........ood _ -',ed~"" _""'"- lor
......... ....-bly.

Cuoh Craft h... <~ted another ~""I by maIlio t the
....,.Id· , P"lMIlar 2 meier antenne tw~ all~_

The RinjrO Ranpr is <!e"el<>ped from the ba..ic
AR.:! .nth Ihl'ft half IOn... in ph..... and a """ ~ighth

"a,'~ mauhinJ: ~tub. R,n", Ranlf'r ~v,"" an u tl't'mf'ly
.........'" of I'*I,ation for bool1.... ,gn.ol ""'"er~. It is
tul\lllW ""... a~ fl"ll<l""")" Rnlf' and p.rfe.-tl)·
matched to 52 ohm ...,.,..

4"ll ·2. 137-1100 MH%. • It>t... 112"

"'''l· 22'O. 220-225 MH%. 3 It>t... 75"
4"l-45O. US....5O MH%. 3 Ibs., 311"--.-.. ....

·· _ ~_ ........ -..."'" ......7_ ....
.....ork fuU quifot;nr into ftIo()~ ~\'"" and nloMld tM
I'*Ii1l$ of )"OUr d'nltt .-tar'" "'i th the ...... Ri.....

""'~
\ ' 001 UII up dal~ )"<MIr _nl AR-~ R' ..... "',Ih tM
.imple oddition of thil ntf'lIdt.. kit- The kil intludf",
the ph..,nr _ ..orlt and ...........,.~~I nlenoiona.
Th~ only !nOdillrat...... n>qui~ are ....r to ....ke &a'"

ahu ,n the top Mction of )'OUr &ntf'1I1LL

6 METER BEAMS
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...
--

I
' ''' '' . ' , .... 10"' " 0 , 1 '''' , .... oM ,,,"'. S",
HWO ' " . 1" • S·· w.""" 2 ""
......, "', _ lo09 .•• S32'900
L_ ~_, _ _ 151.00
_",-._~1

,__, "",,, _, ,, . 19 00

_,"-,_t'O
,........ .1. 21.5Cl

MOOH 206 CRYST"l C"L1SR..TO R
sPECIF'CATlONS
Po""" R,,,u". " 9,"'lVOC.AmA
F"n"'"",nt.1F " n""" " 100 " "
C;«~" Ooocr ;Pl ",n P_co ' ...... 0"' ''''''''.

10'1o...d ... Scnm,n ,,_ Ou'",,<
.tN h""" ""'1"""'_ 0"",'10'".
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KR20-A ELECTRONI C KE VER
A f ,n .. in s tr u m e nt tor all ·a ro u n d h i gh p erfor .
manCe erecreoo.c keyi ng. Paddle &<:Iuation
lorce is factory adj usted f o r ryt hm ic smooth
keying. Contact adjustments on from .
Weighting fac t o r factory ,et f a r OP I;mum
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"straight key " conve nien tl y locll l ed f o r
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NOVICE CLASS
BEGINNER'S BARGAIN! Only

SURE YOU CAN BU Y CODE COURSES CH EAPER THAT 'S WHAT YOU GET - $23
CHEAP CODE COURSES .

How about you , you really deserve the BEST .. . Why waste your TIME and money on courses that won 't cut
the mustard ... you 'll be glad you went first class and bought the 73 BEGINNER'S BARGAIN for only $23.00
instead of the usual $24.80 -ctbere goes our profit again but a bargain's a bargain .. . for only $23.00 here 's what
you get:

The 5 wpm code tape has verbal help along the way to get the beginner acquainted with the letters of the
alphabet , the numbers and punctuat ion marks. .. and all this after only o ne hour's liste ning time. That 's right!
Afte r only one hou r's listening t ime even the newest beginner will know all the alphabet, numbers and
punctuation to pass the test.Characters are sent at 13 wpm and spaced at 5 wpm to get your ear trained to the
sound of the characters once without the exaggerated slowness of some systems. The other systems req uire you
to train and re- train for each of the different speeds. With our tapes you will already know the sound of the faster
character and as you proqess through the code speeds o nly the spacing is shortened.

After you have learned the alphabet, numbers and punctuation, advance right away to the 6 wpm tape which
in fact again is the 13 wpm character spaced at the 6 wpm speed needed to pass the Novice Class license with
ease. Study habits vary but about 4 hours devoted to copying this tape should have you ready to pass your code
test. You 'll be so well prepared that you won ' t have to worry about that nervousness that sometimes accompanies
you when you are taking a test ... you'll actually think they are sending the code too slowly while you are being
tested.

The 73 Novice Class Study Guide and Novice Theory tapes work hand in hand to explain in detail what is
expected of the Novice ticket ho lder . , . The Novice Theory 4 tape set has three tapes of theory which explain
the material so tho roughly even a person wit h no previous electronic background can easily comprehend it; the
fou rth tape has questions and answers to prepare for the F.C.C. Novice license test . The beauty of the tape-study
guide combination is that you can repeat those areas of the theory that you may not understand over and over,
reinforcing the co ncepts until comprehension (not just memorization) takes place. HINT : While you are leaming
the code and theory from the tapes, especially if you haven 't been in the habit of studying for a while and your
concentration leaves something to be desired, you might find it advantageous to listen to the tapes only a few
minutes at a time and quit before your mind has started to wander and you start to get discouraged . , . increase
your dosages each time you study .-. in this way you can build up an 'understanding as well as sneak into qocd
study habits,

This package can make a thought ful gift for your son or daughter, niece or nephew, or grandc hild, especially if
they have been hooked on CB and show an interest in amateur radio ... you do want your gift to be recognized
as the BEST, and one that will be remembered in years to come!

73's BEG INNER'S BARGAIN is designed to save you a little money while allowing you to get the best code
tapes, study guide and Novice theory tapes that are available anywhere at any price . Order yours today, supply is
limited.
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Zip _

Call

If a qift, print name and address of receiver , Send to: _

City State _

Address _

o Mastercharge :# Interbank # _
Name _

Please send Beginner's Bargain (s) including Novice Class License Code Tapes, Theory Tapes and Study
Guide @ $23.00 (foreign add $2.00~ first class mail . U.S. & Canada - add $1.00).

o Cash 0 Check 0 BankAmericard # _

Gift card to read: _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ 11 /76 1
~ ..J
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Gerald J. Hargett
Pinefjelds Farm
Rou te 2, Box 68·£
McComb MS 39648

See the World and Get Paid I

- - merchant marine radio officers:
part I

A r a d io officer is a
licensed United States

Merchan t Marine offi cer. He
is a civilian who holds a du al
license : a (minimum) seco nd
class rad iotelegraph Federal
Comm unications Commission
(FCC) license and a United
States Coast Guard issued
Merchant Marine officer's
license.

The primary respo nsibili ty
of the radi o officer is to
satisfy t he requirements of
th e Inte rnat ion al Act
(Geneva) For Safety At Sea,
which requires certain class
vessels to have licensed radio
stations and to keep watch on
the internat ional calling and
d istress frequency of 500
kilohertz, Thus in any distress
situation assistance may be
readily supplied or requested.
Secondarily, the radio officer,
unde r the au thority exercised
by th e master of th e vessel ,
handle s commu nicatio ns
between the ship and the
ship 's owners. Communica­
tions in the form of marine
cables rece ived and sent via
commercial maritime stations

co mprise th e bu lk of traffic.
However, mod ern day mer­
c ha n t ships often carry
sophist icated voice co mmu ni­
cations eq uipment - single
sideband, VHF, medium wave
rad iotelephones, even sta te of
the art satelli te faciliti es.
Some vessels have radio­
teletype termina ls. Weather
and hydrographical informa­
tion is often acquired via
fascim ile circuits. All this
varied "commu nica tio n" is
esse ntial in today's merchant
fleet and requ ires co mpetent,
knowledgeable people to fill
the role of radio officers.

The purpose of th is pr imer
is to provide acc urate,
p rac tical data to those
wishing to investigate a career
as a Merchant Marine radio
officer. While one must leave
ho me for varying periods of
time , th e type o f work in­
valved is interest ing; the
travel , oflen to exotic por ts;
the financial remuneratio n,
excellent. There is a limited
amount of published informa­
tion avai lable. Howe ver, t he
novice wou ld be hard pressed

to gather a good ly amount of
pertinent data without much
laborio us researc h and its
attenda nt d ifficu lties. I a m,
and have been for ten years, a
licensed radio officer sailing
wit h a major o il company
tanker fl eet. I have had ex­
perience o n various classes of
cargo and o il tanker vessels.

. My travels have ro uted me to
the main ports of th e world.
With th is bac kground, I am
able to give precise infor rna­
tion concerni ng presen t day
cond it ions in merchant fl eet
communica tions, discuss
types of equipme nt and their
mai ntenance, relate f irst hand
de tails o n major maritime
traffic stat ions world wide,
a nd offer positive guidance
on license attai nment and
ave nues of employ me nt.
While not everyone who
wishes to can become a radio
off icer, those with a sincere
interest, dr ive sufficie nt to
acquire the necessary knowl­
edge and cer tification, and
pe rsis te nce in see k i ng
e m ploy ment, can become
involved in thi s secu re, re-

w ardin g a nd worthwhile
career.

licensing

Anyone aspmng to the
career of Merchant Marine
rad io off icer must have th e
initiative necessary to o btain
th e minimum license require­
ments. These are twofold :
First, an FCC second class
r adi otel eg ra ph certificate
must be acq uired. Seco nd ly,
upon issuance of the FCC
license, seama n do cuments
may be applied for with t he
radio officer endorsement. A
U.S. Coast Guar d Merchant
Marine officer license will
also be issued running con­
currently (five years) with the
radio telegraph certificate.
The followi ng will detail
possible met hods of obtain ing
th is certifica tio n.

Man y people interested in
a seagoing career as "sparks"
already have a general back­
ground and interest in elec­
tronics. More particularly,
some are even licensed radio
operators in other ty pes of

Photos COfJrte'SY of Gene D. Legler , Ed ito r, Exxon F leer News , Ex xon Company , U.S.A., Ho usto n T X.
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Radio officer Raymond B. Hurley, aboard the 40,000 deadweight ton Exxon Le xington, on Exxon tanker which carries
petroleum products from Exxon Gulf Coast refineries (0 East Coast terminals.

FCC service. Radiotelephone
permits and amateur radio
and cit izens band ticke ts are
the more co mmonly held
Fed eral Com mu nicatio ns
Commission licenses. If a
person has an amateur radio
license, then he is fa miliar
with the ty pe of test ing pro­
cedure employed by the FCC
engineers. Like t he amateur
exa mi nat ion, a commerc ial
second class radiotelegra ph
license exami nation is divided
into two parts: the Morse
code port io n (20 words per
minute) and the written tech­
nical exa mination (sectio ns of
the examinations are referred
to as "elements").

Exact regulat ions govern­
ing test requirements are

fou nd in FCC rules and regu­
latio ns. These are grouped
in t o te n volumes. Each
vo lu me is divided into
sections. Any volume or
group of volumes can be
ob tai ned from the U.S.
Government Printing Office.

Specifica lly pertai ning to
commerc ial rad io opera tors
would be Vo lume 1, Part 13.
Volume IV, parts 81 and 83,
give complete FCC regula­
rions concerni ng maritime
services. Part 81 deals with
land based marit ime services
(coas ta l stat io n opera t ion).
Part 83 co nta ins regulatory
matter directly concerning
shipboard stations in the
m ar it ime se rvice . Every
United Stales regist ered vessel

with a licensed station on­
board is required to have on
f ile cop ies of sect ions 81 and
83. If one fully masters the
rules contai ned in these two
a rticles, the " regulations"
ele ment of the wri tten
examinat ion will be easily
passed.

Thus, to qua lify for a
seco nd cl ass FCC radio­
telegraph license (mini mum
requirement for shipboard
operators), one must first
successfully pass th e Morse
code tes t and then achieve a
passing grade on the written
exa minat ion . Let 's delve into
eac h of these two items.

To copy and tra nsmit
Morse code properly is an
acquired skill and ar t. Th ere

is no "easy" way other than
to diligently apply o neself to
the mastery of the code.
Wh il e "s h or tcuts" and
mechan ical aids are available
to help one learn the sounds
and proper rhythm of Morse ,
i t is through the basic
learn ing processes of conce n­
tratio n, repet it ion, and in­
volvement that any person
becomes proficient in han d­
ling code. A popular method
by which thousand s have
learned the Mo rse alphabet is
to memor ize a few letters at a
t ime unti l the en t ire twenty­
six letters can be repeated
and written without hesita­
tion . Some find grouping
letters with similar Morse
sounds helpful; others f ind
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t hat o pposite charac ters such
as " A" an d " N" prove helpfu l
to their memories. Once a
person has a good "sound"
memory of the ind ividual
letters and nu mbers, and can
reca ll th em instantly, then
work can begin seriously on
acq uiri ng speed. At thi s stage
"cassettes" or tapes with
code practice are an in­
val ua ble tool. If o ne is for­
tunate enough to possess a
shor twave radio receiver,
actual Morse signals ca n be
used for practice. To recog­
nize a letter every now and
the n in a plain language se­
que nce will ra pidly lead to
faster, so lid copy . Schedules
of traff ic lists and wea ther
bulletins of lea ding co m­
mercia l stations are fou nd in
Sectio n Ten. Traffic lists are
excellent practi ce, as the calls
are re peated twice and are
random letter and letter­
number combinatio ns.
Sta tio n WSL, Amaga nsett
Rad io, New York, offers ex­
cell ent weather schedules.
Th is stat ion is o ne o f the
fastest o n the eas t coast. The
schedu les are sent on tape
which approaches perfect CW
sending. Once a person can
copy , for example, t he 2300
GMT weather schedu le of this
statio n, t h e n th e code
examination for the FCC
license is well within reach.

In learning any new skill,
cer tain levels of achieveme nt
are reached a nd sustai ned.
With Mo rse code these levels
or plateaus can be bridged
through increased effort and
practi ce. The range of seven
to ten words per minute for
most is easily reached. Ten to
fifteen wpm (words per
minute is based o n five char­
acters to a word) requires
sustained effort. The goal of
twenty words per minute and
beyond is achieve d afte r per­
sistent application to practice
sessions. The FCC code test
ru ns five minutes. An appli­
cant must cop y any o ne of
the f ive minu tes perfectly.
Ordinari ly thi s is not ext ra­
ordinarily difficult. However,
the "nervousness" factor is

present as o ne takes the test
under the watchful eye of t he
presiding FCC engineer.

A word here concerni ng
ac tual code speeds used in
s hi pboar d /mar ine stat ion
t raff ic work. Once a person
begins wor king commercial
stations and puts in eight
hours dai ly on a radio circuit
(mo nitori ng 500 k Hz ,
wea ther reports, t raffic lists,
etc.], speed and acc uracy
steadily improve. With time,
Morse ability becomes some­
what of a reflex action. I am
ofte n amused (perhaps for­
getting my o wn real un­
eas iness once ) a t shipboard
v is i to rs i nq u iri ng abo ut
becomi ng radio officers. Most
o fte n their main concern is
the abi lity to send and recei ve
qui ckly. Th is skill gradua lly
develops and becomes almost
an automatic response. This
allows one to then concen­
trate on o t her , more tech­
nical, aspects of shipboard
communicat ion, maintenance
of the elect ronic gear being a
major item.

As closing comments on
the Morse code, it is genera lly
accepted between commerci al
land marine sta t ions and ship­
board sta t ions tha t " twenty is
plenty." In ot her words, 20
wpm is qui te sufficient to
han dle normal ship communi­
cat io ns. Ho wever, many
coasta l sta tio ns are extre mely
busy with lots of traff ic
(messages) to send and re­
ceive. If the ship's operator is
agreeable and capable, oper­
at ing speeds will ofte n go to
25 wpm and beyo nd. The
point is, as lo ng as solid co py
is bei ng achieved o n both
ends of a circuit, speed is
adjusted accordingly . It is
better to slow dow n and copy
correc t ly the first t ime, ra ther
than consume addi tional t ime
gett ing "fi lls" (missed
portions of messages - most
stations use full "break-in,"
o ne operator can signal
another of a missed word by
the tap of th e Mor se key).
Some ships will handle more
traffi c tha n ot hers. Ships o n
coastal runs (east /west coast

and Gulf of Mexico ) will
generally have occasion to
se n d a n d r ec eive morc
messages because of the fr e­
que ncy of po rts. There are
c e r tain rout ine series of
messages which con cern the
normal operat ion of the
vessel: a rrival t imes, crew
changes, stores, cargo infor­
mation, and o ther perti nent
data.

Wi th the code test success­
fully pa ssed , the next hurdle
is t he wr itten part of the
exa mination. As a pract ical
guide it can be stated that the
writte n test covers three ca te­
gori es o f knowl edge : Federal
Co mmunica t ions Commission
rules and regulations con­
cerning the maritime service,
basic electronics theory , and
basic co mmu nication equi p­
ment theory (rece ivers, trans­
mitters, power su pplies and
rela ted equipment) .

There are severa l question
and answer manua ls available
which cover all o f th e above
categories . Often the answers
to simulated test quest ions in
these manuals wi ll go into
profuse detail for informa­
tional purposes. One reco m­
mended Q and A man ual is
Kaufman's particular edition.
This is a co mprehensive guide
w h ic h covers all phases
(elements) of var ious com­
mercial 1ice nse test require­
ments. There are ot her ex­
ccl lent study guides available
found at most elect ron ic
supply out lets or specialized
bookstores. Another text
which has a weal th of back­
ground info rmation is the
Rider Basic Electronics ser ies .
This can be bo ught as a single
large edit ion or five individual
softbound volumes. It is well
illustrated and technically bu t
simply written. Sections on
po wer supplies, transmitters,
receive rs, test devices, and
even transistors are inte nded
to give the reader a broad
knowledge o f basic electronic
circuits and their behavior. Of
course, any background a
perso n has in elect ronics is
obviously helpful. Th e Radio
Amateur's Handbook is a

practical and co mprehensive
reference work which covers
a large segment of the radio
frequency spectru m usage. It
descri bes practical opera t ing
ci rcui ts for radio receiving
and transmitting, plus addi ­
t io nal cha pters on specialized
co mmu nicat ions syste ms such
as teletype, narrow band FM,
satellite commu nicating tech­
niques and ot hers. Using
these and similar aids, as well
as a careful study of the FCC
Rules, Volume IV, sho uld
adequately prepare o ne to
succeed in t he written
exa mination. As add ed in­
sura nce to acquiri ng the
license, commercial corres­
pondence courses as well as
residency classes are offered
by various schools and insti ­
tutes. Some of these carry a
type of guarantee which
allows a person to cont inue
st u d ies until successful
acquisition of the desi red
license.

At th is po int one might
well ask, " How much time
wi ll it take to prepare well
enough to pass the test with­
o ut wait ing to repeat it?"
This question is d iffi cult to
answer. Each person has
dif fe re nt c a pa b il it ies,
m emory, a n d g rasp of
abstrac t ideas. Some can
memorize quickly a nd give
bac k informat ion without
true under -standi ng. Others
can digest mater ial and give
back its esse nce showing co m­
plete grasp of the subject.
Bot h approac hes will success­
full y pass the examinat ion; as
long as one can correct ly
answer t he multipl e cho ice
items (except fo r a diagram
schematic o r two), a passing
grade will be achieved.

Some people devoting full
tim e to studying for the
examinat ion - divi ding the
t ime bet ween code practice
and study of theory - cou Id
possibly be ready to "sit" for
the exa minat ion in as little as
eight weeks. Others, perhaps
more metho dica l or thor­
ough, may require two or
three ti mes that amount of
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time. In my case, bringing a
general backgrou nd in elec­
t ronics plus three years ex­
perience as an act ive ham
used to CW procedu res, the
test was successfully passed
after a solid month of long
days of preparat ion (often
12-14 hours a day). It is
always better to be over­
prepared to help overcome
any nervousness factor. Each
person will have to evaluate
his o r her own abilities in
judgi ng how much study is
needed to feel comfortable
going into the examinat ion.
Some attem pt it after short
preparation, fail it, then
rest udy and pass it thirty
days later. They reason that
the first sitting gave them a
better idea of wha t to
emphasize in their prepa ra­
tion. This procedure isn't
recom mended, but it is
defini tel y o ne which has been
used.

It is well to ment ion here
t hat one's motivation is
importan t in license exami na­
tion preparation. Once a
person has examined a
potentia l career opportuni ty
a nd set goals to atta in
membership in those ranks,
then the necessary driving
for ce will be th ere to get one
over the difficult steps in
attai ning the goal. As out­
Iined previously, a rad io
officer in todav's modern
Merchant Marine has con­
siderable responsibi lity. The
possib ility of disaster, though
not a morbid preoccupation,
is an ever present rea lity - an
event which places the lives
of the crew o n the radio
officer's electronic expert ise.
Rigging emergency ante nnas,
quickly repairing faulty or
damaged radio gear - all
these are paramount to
getting out a distress call
asking for assistance. Not
secondary is the excellent
financial remuneration the
sea goi ng rad io ope rator
enjoys. A person employe d
full time for a private com­
pany fleet can rea list ically
expect his earnings to be
between twenty-two and

78

twe ntv-fl ve thousand dollars
a year on American flag
vessels. Union contract shi ps
have equitable salary scales.
Empl oyment on some of the
larger foreign fl ag vessels will
pay salaries in the neighbor­
h oo d of ten to twelve
thousand dollars per year. In
addition to the high wages
paid, radio officers, like all
Merchant Marine officers,
e njoy outstanding benefit
packages. These items will be
mentioned in another section.
Thus, shou ld license prepara­
tion require even several years
of part-time study to ac hieve
success, the rewards are cer­
tai nly handso me for those
who persevere.

Once the second class
rad iotelegraph license is in
han d , th e radio officer
a spi rant can proceed to
o bta ining co mplementary
United States Coast Guard
documents. The first step
to ward accomplishing this
afte r the license is acquired is
to ob tain a letter of commit­
ment. This is a statement of
intent, on company/union
letterhead, that the bearer
wi ll be employed in the
capaci ty for which license
applica t ion is be ing made.
This letter of commitment is
a Coast Guard requirement. It
is o ne method of managing
t he employment situation
and cont rolling excess
licenses being issued. Many
compa nies and agencies in­
volved in shi p management
may issue such lett ers of com­
mitment. Also there are two
national unions from which
the commitment state ment
may be requested. With un ion
and private union contracts
expiring yearly, and new
increased vacation benefits
being negotiated, it is advan­
tageous for unions to have
certified men on file to fill
the vacancies that evolve.
Oft en one does not
necessaril y f ind final em ploy­
ment with the compa ny or
unro n which issued the
origina l letter of commit­
ment; however, once the
letter of commitment IS

issued there is an obl igation
of it be in g eve n tually
honored. One must seek out
some marine personnel or
union personnel manager who
has potential job openings
and is willing to take the time
to issue the br ief commit­
ment statement.

The letter of com mitment
and the bona fide seco nd
class radiotel egraph license
are the two major com­
p on en t s ne c e ssar y for
acq uiring the United States
Coas t Gu ard documents.
Three other items will com­
plete the fil e for issuance of
the desired sea man's papers:
proof of ci tizenship (birth
certificate) and two passpo rt
size photographs. One may
apply at any of the many
United States Coast Guard
offices. These are located in
all major port cities. A
phy sical examination is re­
quired and will be give n at
governme nt expense. Abnor­
malities in health will con­
sti tute an impediment to
obtaining documents. While
shipboard life is not particu­
larly rigorous, normal health
is required due to often
length y absences from usual
medical assistance. Glasses
(correct ive lenses) const itu te
an impediment which is nor­
mally waivered . This process
of actual application for
Coast Guard documents may
require one to two days
depending on number of
applica nts to be processed.
However, o nce compl eted,
the ac tual cert ify ing papers
(" Z" card and Merchant
Marine off icer li cense) will
usuall y be received in six to
eight weeks.

Wh ile the licenses crown
muc h effort and give a
definite satisfaction of
ac hievement, two major steps
remain for becoming a full­
f ledged radio officer: init ial
employment and o btaini ng
the six mo nth s sea service
endorsement.

Employment Procedures
Federal Communications

Commission regulations make
it mandatory for a licensed
radio officer [Q acqui re six
full months (180 days) of sea
service on a United States flag
(U.S . r egi st ered ) vessel
equipped with a licensed
radio stat ion before he or she
is able to sail as a single
operator. Since the majority
of U.S. merchant ships carry
o nly one operator. com­
pl iance with the six mon ths
e ndorse me nt requirement
becomes essential for a fut ure
radio officer career. While a
major deterrent to many
li censed applicants in ut ili zing
their hard earned documents,
the FCC six months endorse­
ment ruling evidences bureau­
c ratic wisdom. A newly
licensed radio officer simply
must get six months' actual
on-t he-job-trai ning ex perience
before he is deemed truly
qualif ied to assume the full
dut ies of a radio officer o n a
single o perator shi p. Often
the road to the six months
endorsement is strewn with
faded dreams, foundered
hopes, and bitter disappoint­
ments. Th is section will
endeavor to guide a newly
licensed radio officer along
this road so that the ultimate
goal of full single operator
status and security may be
reached.

From the above discussion
it is obvious that initial radio
officer employment is closely
linked with the necessity of
achieving the six months sea
se rvice e ndo rse ment. A
q ua ndary is encou ntered:
One cannot "sign o n" as a
si ngle operator radio o fficer
because the experience is
lac k ing; the experience
cannot be acquired because
one is not allowed to sail
single operator withou t the
six months' sea service. What
cou rses of act ion can alterna­
t ively be pursued?

A brief discussion is rela­
tive here concern ing classes of
vessels. Wi thou t going into
confusing tonnage figures, let
it suffice to say tha t inter­
national regulations require
certain categories of ships
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Just Look At These Features :

• Over·yoltage protect ion crowbar.
• Electro stal ic shield for added

transien l surge pro tection .
• A fold back o ut put lim iter

operates fo r loads o uts ide of the
operating range .

• Isolat ion from gro und. The c ircu it
is iso lated from the case a nd
ground.
115/230 volt input - SO/50
cycle.
Uni ts are fac tory wired for 115
volt AC. SO/60 cycle power. A
simp le jumper wi ll recon figu re the
inpu t for 230 volt AC. SO/60
cycles.

• Temperature range - operati ng:
.00 to BOO C.

• Black a nodi zed a lum in um finis h.

ORDER FORM

PRICES
PA 140/10 • • . . • . . . . . . . . . . . . . . . $179.95 wired and tested
PA 140/30 . . ... . ... . . . . . • . . . • • $159.95 wired and tested

POWER GAIN : PA 140/10 120 8 PA 140/30 .... 70B
INPUT POWER : PA 140/10 5 to 15 watts

PA 140/30 15 to 4 0 watts
INPUT VOLTAGE: 12 to 14 volts DC negat ive ground
NOMINAL INPUT CURRENT: PA 140/10 . 22 Amps

PA 140/30 .... 18 Am ps
STANDBY CURRENT: Virtually insigni ficant
INSERTION LOSS: Less than 1 DB on receive
DUTY CYCLE: 50% or less
RF sensi ng relay switched
DIMENSIONS: 7" x 10·1 /2 " x 2·7/8 "
WEIGHT: 4 Ibs.
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5-1 5 watts in for 100·150 watts out
@ 13.6 volts Typ ica ll y 140 wat ts
for 10 watts in
15-40 wa tts in for 100·1 50 wa tts
out @ 13.6 volts Typically 140
wa tts fo r 30 watts in

All solid state I Strip line d esign
Broad band I High efficiency

Easily added to your present system.

At last a brute of a power supply tha t will
del iver regulated 11 -1 4 VDC at 30 am p
and at a very affordable price. The
PS3012 is a ruggedly bui lt. fully ·
protected power su pply. This is t he •
power supply that is dest ined to become
the standard of the industry.

PS 3012 .. •.. Pr ice $239.95 .. . . . Wired & Tested
Orher models available.

PS 25C . .. . 25 am ps at 12VDC. , ••• , . . • Wired. $149.95 Kit . $129.95
PS 15C • • • . 15 am ps, 12VDC Wired. $94 .95 Kit . $74.95

PA140!30

Power boosters for 2 meters. Class C using
balanced emitter transistors for long life and high
SWR protection . For FM mobile or fixed
operation .
PA140/1 0

NEED TO POWER YOUR 25-35 WATT TRANSCEIVER AND YOUR
PA 140/30 OR PA 140/107 NOW AVAILABLE • . .

OUR PS 3012 ...
THE BRUTE

110 WATE R ST.
BI"IGHAIII TON. N,V. 13902 . 607·723·9SH

rA~
I I
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THE WORLO 'S MOST COMPLETE LINE
O F

VHF - FM KITS AND EQUIPMENT
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( ge ner a lly merchant
freighte rs , tan ker s, bulk
carr ie rs, passenger liners) be
fi tted with compulsory radio
statio ns. Such equipment
must be licensed, and a
licensed radio operato r must
be a part of the vessel 's com­
plement. Other smaller types
of sea craft (deep sea towi ng/
tug boats, research vessel s,
fis hi ng craft, large yachts)
may be voluntarily equi pped
and manned. It is o n this
latter class of craft that new
radio officer license holders
can fi nd employment lead ing
to the six mont hs sea en­
dorsement.

In past years when the
Uni ted States had many
p assenger ships registered,
t he se were t he normal
ave nues of employment lead­
ing to the six months en­
dor se me nt. These vessels
ofte n carr ied three or more
radio off icers. A new license
ho lder could appre ntice on
one of these ships as junior
operator and acquire a wea lth
of experience in operati ng
procedures, traffic handling
and other jo b facets. Today
there are no United States
passenger li ners. Some of the
larger freighters carry the
legal maximum of t welve
passengers, which sti ll allows
the company to employ a
single operator. The many
cruise ships plying the oceans
today are all registered in
foreign countries. A person
with United States docu­
ments may certainly apply
for employment o n th ese
foreign flag vessels and oft en
with success. Howe ver, the
time accrued on such no n­
United States-registered ships
does n o t count to ward
achieving th e six months sea
service endo rsement. But the
experie nce one can gain fro m
such ships can be very
valuable.

Other than seeking out the
voluntari ly equipped sea craft
to acquire the needed 180
days' sea service, anot her
alte rnative is available. A
person may sai l as a lesser
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unl icensed rat ing o n a U.S.
vessel ordinary seaman,
messman, ut ltltvman , o iler ­
and wi th the com pany 's and
master's permission he o r she
may put in off wat ch hours in
t ire radio shack in orde r to
accr ue the requ ired ex­
perience. This scheme will
probably take longer to
acquire the endorsement;
however, at th e same time,
pay is being received for one
rating, few ex penses are in­
curred aboard ship, and the
opportunity of achievi ng the
six months endorse ment is
available. Some companies or
u n i on s hav e progr ams

whereby they will assign a
newly licensed radio officer
as second operator on a single
o perator vessel at reduced
wages in order to allow the
legal acqu isitio n of th e sea
se rvice sanct ion. This is
usuall y done when o penings
are im minent. Fortunate is
the person who applies to a
compa ny at such a propi tious
moment.

Summarizing, a person
properly licensed for radio
officer employment shou ld
vigorously pursue every
avenue of oppor tunity. Per­
sistent checki ng for union
openings (bot h nat ional and

private company unions),
app lying to governme nt
age nc ies whic h e mploy
c ivilia n licensed personnel
(MS C, Mil itary Sealift Com­
mand , U. S . Co a st and
Geodetic Survey Agency),
arr a nging interviews with
owners of deep sea towing
boats (often a combination of
"deck hand"/radio operator
position will be offered) and
large yachts (information can
be gleaned from brokerage
houses for such craft): All
these paths vigo rously
pursued will eventually yield
positive employ ment commit­
ment s wh ich will lead to the



necessary and coveted six
months sea service endorse­
ment.

It was my experience after
applying at the above list ed
sources that a three to fo ur
month wait - a discouraging
period with no word from the
myriad applications fil ed ­
was unavoidable. wh en that
time passed {t ime used to
gain experie nce as a single
operator on a foreign flag
vessel I, the offers began
trickling through the mail.
Eventually choices could be
made.

While a fo rmidable
obstacle, the six months
endorsement , o nce achieved,
offers a reasonable degree of
future job security. The
n umerical job possibili ties
increase a hundr edfold . By
this t ime many co ntacts will
have been made (kee p a no te­
book). Offers o f "come see us
when you have the endorse­
ment" should have been filed
for future reference. One will
also be able to make a more
mature judgment co ncerning
whether to ma ke a career in
one of the national radio
officer mari t ime un ions or
o pt for priva te co mpa ny
fleets. Eac h choice has adva n­
tages and disadvantages. It is
a question of comm itti ng
oneself one way o r the o ther.
A you ng man or woman
(25-35) fully qua lified as a
single operator radio officer
has much to offer the
shi pping industry. Recipro­
cally, shipping companies are
interested in stable, career­
orie nted person nel.

Salaries va ry amo ng
vario us ra dio o ff icer
em ployers. As ment ion ed
before, a person who sails full
ti me as a single operator o n
an America n flag vessel ca n
anticipate earnings beyond
the twenty thousand dol lar
level. Benefit packages also
vary, but in general are
excellent and comprehensive.
Ho sp i t a li zat io n , annuity
plans, pension plans, life
insurance, equ ity funds, and
stock opt ions are some of the
types o f total packages

offered. Vacation time (paid
leave is the colloquial ex­
pression) averages ten to
eighteen days for each thirty
days of shipboard employ­
m en t. Eff iciency dictates
compa nies to allow th is time
to accr ue. For exa mple;
several tanker companies wili
work their of fi cers eighty to
ninety days, then gra nt forty
to f ifty day paid leaves. Items
such as base salar ies, overti me
rates, vacation periods, and
other working condi t ions are
negotia ted frequently and up­
graded to keep pace with
ind ust rial trends.

Th us, to a person co ntem­
pla t ing a seagoing career, the
ra t ing of radio offi cer offers a
uni que opport un ity: above
a vc rage wages, worldwide
travel , par t icipation in o ut­
stand ing benefit plans, ret ire­
ment at a rela t ively earl y age
wi th potent ially large savings
and an adequate pension. It is
t hese incent ives which shou ld
urge one to pass the discour­
aging phases of becoming
completely qualified as a
radio officer.

Reporting Aboard Ship

Thi s sect ion is a " tour" for
the unini t iated of modern
shipboard organizat ion and
routine. Particul arly, it will
out line a no rmal procedure
for a radio off icer to foll ow
when reporti ng aboa rd a
vessel. Most people seeking
shipboard employ ment will
probably have visi ted various
types of ocea ngo ing ships.
(This is an excellent idea . Ask
for the radio o fficer - most
wil l be helpful in giving a
ship 's tour and a detailed
explanation of th e electroni c
equipment on board.) T hus a
general familiarity with the
physica l layout of ships will
be acquired.

A mercha nt vessel like any
bus iness organization is struc­
tured along certain lines. The
following is a brief explana­
tion o f shipboard organiza­
t ion . The personne l on a
vessel arc divided into t wo
broad categories : licensed
office rs and un licensed cre w

me m bers. O perat ionally,
these people are then worki ng
in one of th ree departments.
Dec k depar tment is respon­
sible for the safety and na vi­
gat ion o f the vessel, the
maintenance of deck spaces,
and the supervision of cargo
operat ions. Engine depart ­
ment is responsible for the
operat ion/maintenance of the
po wer plant (steam or diesel),
systems up keep , maintenance
of cargo handl ing equipment
(winches, pu mps, etc.}, and
overall respons ibility for the
mecha nical aspects of vessel
ope ration. Steward's depart­
ment does the housekeeping
of the vessel: preparation and
serving o f meals, cleaning of
qu arters, care of linen and
other ho usekeeping chores.
The department s and their
specif ic members are listed
below. Actual nu mber of
crew varies fro m ship to sh ip.
Officers arc considered super­
visors. Other crew members
have Coas t Guard papers with
specific job or ra ting endorse­
me nts.

Deck (Captain overall In

charge)
Chief Mate
Second Mate
Third Mates
Radio Officer
Ablebodied Seame n
Ordinary Seamen
Bosun

Engine
Chief Engineer
1st Engineer
2nd Engineer
3rd Engineers
Oilers
Wipers
Pumpmen

Steward
Ste ward
Chief Cook
2nd Cook
Messmen
Utility men
Gally man

Ship's rout ine IS co n­
du cted in periods o f time
called " watches." Normally a
crew member or officer wil l

stand fou r hours o n watch
and be off watch for eight
hours - thus midnight to
fou r am, four am to eigh t am,
eight am to noon a nd then
repeat the seque nce. Th is
system wor ks well and con­
tributes to the safe conduct
of the vessel. Some ships will
" brea k" sea watches in port
allo wing doubling up for
more time off in port. Others
will maintain the four on,
eight off rout ine without
change.

The radio officer by law
mus t stand one-third of sea
t ime at watch. It is a safety
watch consisti ng o f mon­
itori ng 500 kilohertz, the
i nter na t ional ca ll ing and
dist ress fr eq uency . All ship's
co m m u nicat io ns arc con­
du cted dur ing watch hours
wh ene ve r possible. \Vhile
leeway is encountered as to
actua l hours of radio watch,
custom dictates th e usual
ho urs of 9 am to noon, three
pm to five pm, six pm to nine
pm. These ho urs allow for the
copyi ng of appropriate t raffic
lists, wea ther schedules and
o t her co m m u n ica tio ns
matters. While at sea, when
the radio offi cer is not on
watch , an automati c device
called an auto-alarm stands
guard on the d istress fre­
q uency sou nding an audible
alert should a distress situa­
t ion develop.

A ne w officer reporti ng
aboard a vessel will usually
proceed d irectl y to the radio
room ("shack") to meet the
person to be relieved . If the
captain is avai lab le, introduc­
t ions will be made. Should
the sh ip be o n a coasta l run,
the radio officer will be
signed o n by the master of
t he vessel and o fficially
beco me part of the ship's
muster. Signing on for foreign
voyages is done before a
shipping co mm issioner who
comes to the shi p for th is
purpose. License data is
always incorporated into the
ship's ar t icles.

New rad io officers will
find that the person they are
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relieving will be happy to
spend time showing them the
" rope s." Inspection, dis­
cussion of, and actual demon­
st rat ion of the various elec­
tronic equ ipment will be part
of the orie nta tion. If the
vessel is on a regularly
s c h e d u l e d itin er a r y,
schedules, compa ny proce­
dures, and par ticul ar co m­
mu nications problems will all
come u nder d iscussion.
Reports, forms, log keeping,
and maintenance procedures
also constitute the relieving
radio off icer's briefing. As a
new radio officer, don 't
hesitate to ask any and all
questions. Once the rad io
officer you are rel ieving
departs, the responsibi lity
rests upon your co mpetency.
As a documen ted , qua lif ie d
Me rch ant Mari ne ra dio
officer, you will be expected
t o handle communication
duties in a professiona l com­
petent manner.

While bewildering the first
time, one will find that ex­
perience allows thi s relieving

procedure to become an
informal, quick routine. The
radio officer going off the
vessel will usually leave a few
typed paragraphs with key
informat ion. Usually,
expected spare par ts requisi­
tion forms, upco ming mai n­
tenance, or orde red shore-s ide
repairs will comprise the file
to be turned over to the
relie f. As physi cal layo uts
diffe r, a spare parts diagra m
location is usually found
among the perti nent papers.

After official installation
in the new capacity, the
fledgling radio officer will
usually have several days
(except on tan kers) while the
vessel works cargo before
saili ng. This t ime can profit­
ably be spent thoroughly
informing oneself concern ing
the physical aspects of the
electronic equipme nt. Radio
office files will yie ld in­
dividual instru ct ion manuals
for each p iece of gear. A
careful reading of the manual
with the radio equipment in
front of you will help com-

plete familiarization with the
station.

While not going into
specific details about various
types of radio room equip­
me nt , for infor mationa l pur­
poses most American flag
vessels will be f itted with
either ITI Mackay Marine or
RCA Radiomarine installa­
tions. Some times there is a
combination of both types of
gear on one ship. Individual
units such as transmitters,
receivers, auto-alarms, auto­
alarm keyers, battery chargers
and so forth will often be
consoled for convenience.
This method provides a neat,
efficient operating position.
Many different manufacturers
provide radio telephone equ ip­
men t. Coll ins Rad io, RF
Com muni ca ti on s, CA l,
Mo torola, ITT, and RCA are
but a few of many suppliers
of single sideband, FM, and
AM radiotelephone devices.

Radio rooms on foreign
flag vessels are well equipped
with systems provided by
their respective countries.
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NEW!
FMl 10SXR-1I

All Solid State-PLL digital synthesized - No Crystals
to buy! 5KHz steps -144-148 MHz-LED digital readout.

Introducing the standard of comparison for years to
come. No other unit beg ins to compare with the
superb eng ineering and superior commercial avionics
grade quality and construction of the FM144-10SXR-1I

FM144-105 XR-l1

$439 ~~UE "'9"
Regulated AC tPS
MODEL FMPS·4R .. . $4~
Touch-Tone Pad
MODEL FMTP-l $5

• FREQUENCY RANGE: Receive : 144.00 10 148.995 MHz.
5KHz steps (1000 channels) Iransrmt . 14600 to
147.995 MHz. 5KHz steps (400 channels)

• fUll DIGITAL READOUT: 51 l easy to read LED digits
provide direct freq uency readout assvnn g accurate
and simple selection of opera ling fr eq ue ncy .

• ... IReRAn TYPE FREQUENCY SElECTOR: la rge and
small c03l laUy mounted knobs select 100KHz and
10KHz steps respectIvely SWitches click-stopped Willi
a home posit ion facilitate ffeQuency changing I/j llhout
need 10 vie w tED"S while driVIng and provIdes the
Sightless amateur "'Ith lull Braille dia l as standard
eaurcment

• FULLAUTOMATIC TUNINGOFRECEIVERFRONT END:
DCoutput of PLL fed 10 vatactcr diodes In all front
end R·F tuned cncurts provides tull sens lt lv lf~ and
optimum mlermadulahen rerecnon over the enure
band No other amateur unit at any price has tms
feature which IS found In only the most sophist icated
and exoensrve aircraft and ccmmercra! transceivers

• TRUE FM: Not phase modula tion - for super b ern­
pna sued hi-fI aud io qu alit y second to none

• FULLY REGULATED INTEGRAL POWERSUPPLI ES :
Operating voltage for all CIrCUitS. r.e.. 12v. 9v and
5v have Independently regulated supplies. 12v regu
tater ettecnve In keepmg engme alternator ncrses
out and protects tma! tranSlstOf from overload,

• MONITOR LAMPS: 2 LED'S on front panel Indicate
(I) mcomlng srgnat-chann e! busy, and (2) unlcck
condillon of phase locked loop .

• DUPLEX FREQUENCYOfFSET: 600KHz plus or minus ,
5KHz st eps Plus sim ple x. any frequency

• MODULAR COMMERCIAL GRADE CONSTRUCTION: 6
unitized modules eliminate stray coupling an d Iacih.
tat eease of maintenance

• ACC ES SORY SOCII: ET: Fully limed tOI tcucntene.
phone patch, and other accessories.

• RECEIVE: ,25 uv senSItivity,15 pole filter as een as
mcncntmc crysta l filter and automatic tuned l C
cucuus provide supenor skirt select iVity

• AU OIOOUTPUT : • WArn
• HIGH/ LOW POWER OUTPUT: 15 watts and I wall.
switch selected . Low powe r ma~ be ad justed
any",here bet ween I watt and 15 wafts

• PRIORITY CHANNEL: Instant serecncn b~ front panel
s",. tch. Diode ma tm may be owner re.pmgramrn ed
10 any frecuency (146.52 provided).

• DUAL METER: Provides "S" readin g on receive and
power out on transmit.

• OTHERFEATURES:
Dynamic microphone. mobile mount . external speaker
tack, and much , much. more Size : 211 I 61l I 7l l

All cords, plugs, fuses, mobile mount. microphone
hanger, etc.. inctuded. Built in speaker.

._- '--
WEST'EIIN REGIO"'Al.. SALES

& SEJlYICE CE"'TEIt
CONSU ME R CO MMU NICATIONS, I/\IC.

iUS·15TH AI/E .• N.W
SEATTLE. WA 881117

TELEPHONE ( 211i) 784.7337PLEASE WRITE FOR FURTHER INFORMATION

Manufactured by on" of the world·s mosl dis linguished AI/ionics manufacturers, Kyolwlo Denshi KlJisha, Ltd.

AMATEUR-WHOLESALE ELECTRONICS
B817 S.W. 129th Terrace. Miami, Flo rida 33176
Telephone (305) 233·3631
U.S. DISTRIBUTOR
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Fig. I. Counter and readout. 7490 pins 8, 9, tt, I 2 and 7475
pins 9, 10, IS, 16 should be brought to module plug; therefore
a module socket of 14 lines is a minimum requirement.

Nearly a ll the same sources
carry accessory items for the
Pipe suc h as the "Y" <I T", "
and reducers, but not all
carry the end cap. They do
exist , and loo king for two of
the m is well worth the effort,
as it ma kes a very weather­
t ight enclosure when yo u slip
these end caps over the pipe
you have cut to length.

While at the store, look
over an item called "chip­
board," "particle-board," or
" underlay ment," de pending
o n where you live. It comes
in 1{2" or 5{8" thickness an d
in 4 ' x 8' sheets, though often
smaller 4' x 4 ' or 2' x 4'
pieces are sold for the
we e ken d carpe nter. T his
material cu ts easily with a
saber saw or even a hand
jigsa w, and can be cut in
ci rcles to go into the pev
pipe to mou nt the top an d
botto m bearings. It can even
be cut out and dri lled for a
plat form for the LED and
phototransistor pickup.

If yo u have read the

facia l ti ssue co ntainers that
ca me o ut awhile bac k - they
became good ova l spea ker
holders in my test bench !
Jello molds wi th a per­
forated cover make great
smoke t raps for smo ke
alarms, e tc. Leave it to a ham
to f ind a bett er use for the
XYL's something o r oth er.
Along the same lines, a great
mater ial exists for outdoor
enclos ing of devices (loading
coils, relays, etc.), and gets
put into service here to ho use
the wind picku p "container"
mounted up my tower. That
material is the pev irrigation
tubing availab le at supply
houses, hardware sto res, and
most lumber yards. I used it
to waterproof the buried
cables going ou t to the EME
tower house, and had a few
short pieces left over . T he
tub ing or pipe is approxi­
mately 4.250 " in outs ide
diameter, has .125" walls,
and is quite rigid. It cuts
readi ly with a fi ne hacksaw
blade to the length you want.

-- the digital wind sock

The Wind Counter

Dave Brown·W9CGI
R R 5 Box 39
Noblesville IN 46060

is great! I have saved the darn
things for years now , merely
because t here had to be a
goo d ham use for such an
item. It 's like the plastic
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W ell, having voracious­
ly consumed my re­

cent ly arrived 73 Magazine
fo r March 1976, I conclu ded
as always that there in co n­
tai ned is a wealth of informa­
tion. Lest you think [ con­
ceitedly refer to my ow n two
articles - I don 't - I am
referring to the great informa­
ti on contained in th e art icle
" Inher i t the Wind" by
W2AOO on page 72.

For severa l years I have
been looking for a " weat her
station" device for this QTH ,
s ince I am out on a far m and
rather un protected from the
wind - as a photo of our
EME array in an earlier 73
Magazine will testify!

The intent of this ar ti cl e is
to add to Warren's fine arti cle
a couple of ideas that came
up wh ile ra pidl y brewing up
his device for use here. Some
of the ideas are pure ly mech­
anical ways of do ing his ideas
using the available parts that
were either around in my
"j unque'' box, or easily
obtained due to past ex­
perience building one project
or ano ther.

Warren's idea using the
L'eggs pantyhose containers
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mode input gating must be
used. Fig. 3 shows a simple
gate arra ngement using only
o ne l'C. Provisions for placing
a secondary timcbase o n this
mo du le for future use are also
sho wn. More o n that later.

The incoming pu lses from
the generator-sensing device
enter the mode gate at ICA-l ,
o ne side of a 2-input NAN D
gate. The other input, ICA-2,
i s u sed d ifferentl y with
different modes. The dotted
lines show the hoo kup for the
wind speed only version.
ICA·3 is the out put o f this
NAND gate and it goes to
the input of a second NAND
gate , ICA-4. This NAND gate
allows the pu lses to pass on
to a co mmon I/O li ne or
"rail " for a ll modul es only
when the other input , ICA-5,
is high . This occurs when
ICA·8 is high, which is when
lCA·9 and ICA-lO are low.
They are t ied together and

• VOllf. JIOOOOA. U
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capacit ively coupled out of
the power supply to a dis­
crete squaring circui t or can
be fed to a 7413 Schmitt
tr igger Ie. Hereafter, the
output from this mod ule is
called th e T BC L, or t lmebasc
cloc k.

T he squa red 60 Hz outpu t
from the 7413 o r discre te
squarer is fed to the -:- 5 input
o f a 7490. Its output at 12
Hz is fed to a 7492 wired as a
-:- 6, then -:- 2 , for a 1 pps
square wave o utput . Th e -:- 2
function of the 7490 will be
covered la ter. Of course for
better accuracy , anyone of a
number o f ti mebases lead ing
to the same output (cou nter
crysta l controlled t imebases,
etc.) can be used into the
same input s that call for
TBCL pulses.

Next, if more than one
input is to be co unted as I
have plans to do (wind
direct ion, e tc.) , some form o f

Fig. 3. Mode gate.

Fig. 4. Multi·m ode control.
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for e sho wn firs t for the wi nd
speed indi cation only. T he
t h ree digit capability is
required for some of the later
uses. Fig. 1 shows the basic
display boar d a nd is built as a
mother board with plug-in
modules so things may be
easily mod ified or add ed
onto.

The basic cou nter and
read out po rt ion has been
covered many t imes and
shou ld not need a detailed
explanation . A strea m of
pu lses comes from the pickup
unit (wind speed in this case)
through a control gate to the
f irst counter . Each counter is
a decade ; thus the readouts
read in o nes, tens, and hun­
d reds for the least significant
to most signif icant bits or
numbers fro m right to left.

LED readouts are so in­
expensive no w it doesn 't pay
to usc anything else - see 73
Magazine advert isements. The
same source goes for the TIL
IC logic requ ired. If you
don 't mind the logic blinking
during the count or are
wi lling to add o n the 74 75
latc hes o f my circuit , a good
PC board can be readily had
by bu ilding up the WA7SCB
" counter" in a 73 Magazine
a r t ic le from January or
February this year. Since no
high speeds are used, much
lower power consumi ng MOS
logic can be used for some of
the circuits. I know of MOS
equ ivalents for at leas t the
7400 and 7490 and they are
the 74COO and 74C90. They
are pin for pin - just re mo ve
a 7400 , plug in a 74COO, etc.

Fig. 2 cove rs the cheap 60
Hz t lmebase used in o ur in­
expens ive cou nter . A small
portion of th e 60 Hz is

QPPS

."
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60'" ,~ ~ ,
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Fig. 2. "Cheapy" timebase.

W2AOO article, you will
readily see you are not going
10 get the 7" disc into my 4"
1.0. pipe ! Not 10 fear. There
are easy ways arou nd this.

I had held o ff buildi ng
such a wind device for a long
time since I was unaware how
I wou ld calibrate it. Also, I
did not want to ti e up a
counter all the t ime, but for
those of you without a
counter, I fully agree with
Warren - now is the time to
build o ne ! The K20AW
cou nter I built from three
1973 73 Magaz ine articles is a
grea t starting point, and there
are man y upda tes. I am
working on an art icle now on
a 100 MHz basic and 6 50
MHz with scaler version. It
uses the basic board from the
K20AW counter, since I
already have bui lt that one.
Wi th the TTL prices what
they are, you are no longer
talking abo ut a 300.500
dollar inst rume nt (i.e., to go
from our 100 MHz to the 650
MHz is now about $19.95 ­
right out of a 73 ad - more
o n that ano ther t ime ).

The "counter" I a m going
to descri be here is a specia l
purpose unit , and as suc h can
be built for even less than a
home brew statio n test bench
coun ter for your shack . It
keeps the price to a minimum
by doing such thi ngs as using
the 60 Hz line frequenc y as a
reference, bu t can be easi ly
cha nged to a crystal timebase
if you so demand. It has a
"record" fea ture that yo u can
build in, leave o ut , o r add on
later. It has a multi -mode
dec k for using it with more
than o ne use tha t again ca n
be left o ff, o r added later.
The very basic un it is there-
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to record the lowest tempera­
t ure of the day (got your
an t ifreeze in yet?) or
temperatures below a preset
reading - such as 32 degrees
F (got th e heater strip on the
water pipe and the cat in for
the night?). Or by adding a
later clock module of sorts,
you can tu rn o n the house
lights at dus k, etc. (A::oB). It
rea lly can be made very
versatile by bui lding up and
adding o n our modules of
future ar ticles. Maybe you
can thin k of something you
wa nt to mo nitor? Drop me a
line and we' ll see if we can
write it up.

Fo r you computer guys,
we are already wor king on a
little module to take the read­
out's informat ion to the
outside wo rld as parallel or
serial da ta and on to a
te le type (hard copy of
weather during a CD storm
alert?), or to your com puter
to do good ness knows what.
Using the computer at wo rk
is as close as I have gotten to
that part of our changi ng
hobby so far, but it does get
my interest.

I'm sorry there are no
board layouts at this time. We
are very busy worki ng on
sensors, includ ing wind speed,
wind direct ion (leave extra
room in the outdoor PCV
p ipe u n itl}, temperatu re
(indoor/outdoor), humidi ty,
barometric pressure, an d such

Fig. 6. Control gating module.
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more than one mode reading,
so the version shown is for a
single mo de instr ument. You
may choose to record t he
highest readout (A> B), as in
the highest wind spee d, or
only winds above a preset (by
you) readout, in which case
the readout is stored and the
fac t it was exceeded used to
activate an external dev ice
(i.e., a crankup motorized
tower lowered in high winds
or an alert tone device
tr igge red dur ing tor nado
season to awa ken the fami ly).
Or, you might choose to
record and/o r use th e lowest
reading (A < B). We are
working on other sensors
such as temperature, humi ­
dity, etc., an d you may wa nt
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mode, enabl ing the input
modu les as it goes.

An added featu re I wanted
around my QTH was an easy
way to " record" the high or
low readings for the day, an d
whi le reading th rough the
first writing of thi s art icle and
the W2AOO arti cle, I realized
how simi lar this req uirement
is to that of our EME auto­
m at ic beam stee r i ng;
t he refore that type of devi ce
is presented here. Since most
or all will want it , I d id ma ke
it slightly more comp lex than
a basic version wou ld be, but
it may be built in part for
high only, etc., very easi ly .
Just delete the f unct ions you
don't want. An example of
use is the best demonstration
of usefulness I ca n think of
and reads as fol lows. First ,
the recor d feature can be
use d in a single mode device
only, or where the 7475-7446
readout portion of the inst ru­
ment is duplica ted. It is
seldom required to "record"
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Fig. Sa. Wiring changes for fixed preset figure for B data.

t his NAND gate is wired as a
simple inverter. Again, t he
dotted lines show the wind
speed only version. The M#
line entering at ICA-9 and 10
is covered in the next
module.

More than one mode may
be mo nitored by adding the
Fig. 4 multi-mode module.
Modes may be added on
easiest by certain numbers
(3-5-6~7-9-10), and these
combinations are shown. The
modu le is an encoder (7490)
run from the timebase and
driving a 1 of 10 decoder
(7445). The decoder outputs
must be committed exter­
na ll y to +V in this decoder,
and the easiest way to do this
is to run each output to +V
via a 6 V, 50 rnA lamp. These
lamps then also indicate what
mode you are in. The diode is
added to eac h line going to a
mode module as added pro­
tection. As the tlmebase
drives t he encoder, the
decoder steps from mode to

Fig. 5. Recording module. Pin connections: (A) AD to tcr.t ; A 1 to tC7-9, A2 to ICl-B, A3 to
tct.tt, 80 to JC8-T6, Bl to feB-IS, 82 to fC8-ID, B3 to IC8-9, (B) A D to IC4-12, A 1 to IC4-9,
A2 to IC4-8, A3 to IC4·1', 80 to IC5·16, BT to IC5-15, B2 to IC5-10, B3 to IC5-9. (e) AD to
ICI -T2, A 1 to ICI·9, A2 to ICl-8, A3 to ICT-11, 80 to 1C2·/6, B ' to IC2·'5, B2 to IC2·' 0, B3
to tC2-9.
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boards that may be of
interest to all, and I'll t ry to
put the m all together for a
shorty ar ticle of nothi ng but
that if there is an interest.
They are very handy to
"breadboa rd" up more
comp lex circuits. You end up
with multi boards, but maybe
that is n't so bad. I hope this
article helps make amateur
wea ther observers of you.
You wou ld be surprised the
effects it has on our radi o
hobby, and how appreciated
the data is to your local CD
net and weather bureau
duri ng the rough storms,
tornadoes, etc. We sure have
been warmly rece ived by the
local weather bureau during
suc h t imes. Unti l the next
modules, 73 . •

"

1:1 imp&{j .nce
m.tc h

KAUFMAN
water tilM
BALUN

KAUFMAN BALUN

3 Kw PEP
, Oun~s

01 ro...i te

Patent No. For dipoln.
D219106 bPlhlS. inverted "V", and Quads

KAU~ M.o.N lAn.' ' '''''''olo' ...'''' IlALUN $ 13.50
KAUfMAN Uonlerlnou.. lo, w~"""t BALUN $ 8.50
D,_ f 'y on""'n" """"",,cJ;on -. """ d,aw,OII

po:>tpaid U SA s 2.00

KAUFMAN INDUSTRIES
80X81?

REEDS FERRY. NH 0 3054

Fig. 7. Timing chart.
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requmng a rep ly. have
gotten them on letters
making only comments or
suggestions for future articles,
and while the loose stamps
were appreciated (I do mail
letters and I hap pen to collect
stamps as ano t her hobby ­
h i), they aren't required for
that type of mail. Than ks
anyway! On those types of
letters, if they can be fit o n a
post card, by all means save
yourself some money, and
the comme nts and sugges­
tions are rea lly app reciated.
On fut ure board availab il ity,
etc., I wil l try to keep all
advised via the 73 letters
column if that is o.k. by you
and Wayne (sure. " Wayne).
We have drawn up several

"gene raI" ITL tvper-::'~; ';'~"c;t,=",==:::::::--:-7:--=:-::-::-;:-;:-:~

Ranch land. Antelope, deer, elk, wild
horses - Your "Antenna Ranch." 10
Acres $30 down, $30 momh. FREE
info - maps - photos. Owner:

Dr . Micha el Gautbier , K61CS
9550 E. Gallatin Rd ., Down ey CA 90240

WYOMING

PRINTED ",a.",ua'-
Positive Acting Photo Resist ; Carbide
Bits; Bubble Etchers; W. H. Brady PC
Draft ing Aids; Epoxy Glass Boards

Send stamp & address label for flyer
TRUMBULL

833 Balra Dr., EI Cerr ito, CA 9 4530

8.796". Every two revo­
lut ions (two pulses) the ho le
on the 2.80" diameter circle
covers 17.59"; thus there are
2 pulses produced per second
for a 1 mph wind. The sensor
signal is routed through the
mode gate, through the left­
over +- 2 fu nction of the 7490
in the tirncbase, and on to t he
control gate, as a 1 pu lse per
1 mph, just as the origina l.

The control gating may
vary or change as new sensors
are deve loped, so it, too, was
built as a module.

It should be easy to follow
the gating in t he control
section. Just use the rule that
the inputs to a NAND gate
must all be high for the input
to be low, and conversely, if
any input is allowed to go
low, a desired output high
can be gotten.

I hope by breaking this up
into module construction,
each of you might fi nd your
own uses, be able to bu ild
your own versio ns, or be able
to learn a little about TTL
logic and use the circuitry
toward your own designs.
More input sensors and
modules will follow as we
perfect them, and I hope we
then have more time so that
board layouts may be pro­
vided for those who prefer PC
boa rd construction. r know
how you feel, because I
certainly prefer it. It ma kes it
very hard to make any
mistakes in wiring - hi.

At the cost of today's
Pony Express, a SASE is sure
appreciated fo r lett ers

Shortwave Listening
1976 World Radio TV Handbook _ $10.95

G.ted 10001100/50125/10 kHz CetibretOf - 554.00

8"low W.dley & R.L. Orake Recelye..

1976 MConf idenH. I" Frequency L1.t _ 55.45

GllFER, Box 239, Park Ridge, NJ 07656

others as smoke, fire, and
burglar alarms. The burglar
sensor is such that shorting
around it or shorting it to
ground instant ly sets it off!
The sensors for the most part
will be single IC devices. They
generate a square wave that is
modified by the item being
sensed.

As for getting the wind
speed running, cut your pipe
and chipboard and arrange all
the items just as in the
original article. Your disc,
however, should be cut to
3.75" to 3.80" in diameter to
clear the inside of the PCV
pipe . This means you have a
r adius of 1.90 " . Use a
compass and scribe a circle of
this radius on the 1/16" thick
metal material as in the
original. Scribe a line through
the center and crossi ng both
sides (straight Iine through
the middle and crossing the
scribed circle). Measure from
the center along the line one
way to a point 1.40"
(1.400563499" for extrem­
ists) from t he center. Center
punch this point and the
center. Drill t he hole at the
center 1/4" in diameter, and
at the 1.40" point 1/8" in
diameter. Now you can
mount and assemble as the
original, aligning the LED
above and the phototransistor
below the 1/8" ho le. As the
disc rotates, the hole pro­
duces a pulse every
revolution. On a 1.40" radius,
or 2.80" diameter, the cir­
cumference covered per
revolution (or pulse) is
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Hank Olson W6GXN
P.O. Box 339
Menlo Park CA 94025
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With these efforts, my
receiver gave some indicati ons
o f life, a t least on the Be
band. A simple i-f and rf
alignment, following the
procedu re in Sams ' with a
s ign a l generator, greatly
improved sensit ivity . At th is
point, the S38C was judged
to be "as-good-as-new"; that

adeq ua te) was installed, and a
new slide switch was put in
the " receive-standby " posi­
tion.

,,,

Fig. I . New BFO in 538C CI = 100 pF mica or 140 pF
variable if front panel BFa adjustment is desired.

general principles,
In the cosmetic area, I

made new dia l pointers by
soldering sho rt pieces of
1/16" brazing rod to gr id-cap
clips 0/4" ) and painted them
whitc. The cabinet was wire­
whe el cl e aned of rust,
masked, and painted with a
spray -c an coat of grey
ename l. A new bottom plate
was also made of sheet alum­
inum, a n d rubber feet
attached. A set of four knobs
(not original Hallicrafters, but

a tale of resurrection

,

- -

Is Not Dead!

pull the chassis, check tubes,
and replace as needed . Be
sure to replace the #47 pilot
lamp if it 's ope n, because
otherwise you' ll be b uy ing a
n ew 35Z5 rectifier tube
sho rtly . A type # 755 pilot
lamp , with extended-life,
might be considered here.
The entire complement of
eight or nine tubular (drip py,
paper-wax type) capacitors
should be replaced with the
newer mylar and ceramic disc
varieties. This step avoids the
step-by-step isolat ion of a
faulty capacito r, and should
save time in the long run . I
replaced the three-secti on
e le ct ro lytic capacitor on

The S38

Hallicrafters S38C after resurrection, with FET preamp atop.

I recently attended several
San Francisco Bay Area

ham auct ions, with attached
flea markets. For no part ic­
ular reason, I ended up with
an old Hallic-afters 538C, in
the most bed raggled shape
imaginable. The very condi­
t ion of the old receiver was a
cha llenge, and the steps in its
resurrection (0 a useful re­
ceiver will be recounted
herein. The hope is that these
easy steps will inspire other
owners of this all-time popu­
lar short-wave receive r 10
restore them. After all, the re
is sti ll a large group of young
e xperimc nters, SWLs, and
would-be Novices out the re
saving their quarters and
dimes to get their hands on
anything that will function as
an HF receiver . To mee t this
group. simply attend the next
ham auction or swapfest; it
will restore your faith in the
younger generation.

My receiver , as acq uired ,
had no knobs, a torn speaker
cone, a rusty cabine t, a
mi ssing re cei ve- standb y
switch, no dial pointers, and
(of course) was inoperati ve .
Sho uld you rs be in similar
sha pe, yo ur first move should
be to get a copy of the circuit
(Sams' set 190, fo lder 4),
preferabl y from a friend who
doe s service work . Secondly,
th e speake r s hould be
r epl a c ed ; h o riz o nt a l
mounting of spea kers in the
t ube - type sets eventually
ruins them, so yo u might as
well do it right away. Next
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Transistor BFO mounted on S38C chassis. Rf portion (except power supply) of 14-30 MHz preamp,
mounted on section of copper PC laminate.
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Fig. 2. Sel f-powered 14-30 MHz presetector for S38C CI = C2
= 50-SOD p F (Miller 1608),. L1 = lOT #22, T50-10 Micro­
metals core (0.3 7 uh] with I tum ttnk; L2 .: l OT #22 with c.t.
and 2 tum link on rsD-l 0 Micrometals core; QI = MPFl02,
HEP-802, HEP-FOOI S (all Motorola),' Dl, D2 = 1N4002,
HEP-ROO51 (Motorola). Ferrite beads and Micrometals cores
available from Amidon, 12033 Otsego St., N. Hollywood CA.

is, a fair receiver considering
its design li mita t io ns.

Cha nges and Addit ions

The BFO function in the
original 538C is fulfilled by
causing the i-f am plifier to go
into regeneration. This rather
cri t ical circu itry was elimin­
ated, and a more conven­
tional BFO added. Since the
S38C is an ac-dc type of
radio, it was eas ier to make
the new BFO a transistor
type and avoid heater voltage
problems . The new BFa and
its placement in the S38C
circui try are shown in Fig. 1.
A few milliamp s from the B+
are used with a zener to
provide the +33 volts to
o perate the BFa. If a front

panel BFa contro l is desired,
C1 can be made a variable
(140 pF) rather than a fi xed
capaci tor.

The shortcomings of the
S38C are several: lack of
image re jection, inadequate
selec tivity, and inadequa te
sensitivity (for starte rs). The
sensitivity can be increased
and image rejection improved
by the addit ion of a pre­
selector. There are many ade­
quate designs for such pre­
selectors, bu t most of these
date back to the same era as
the 538C and similar re­
ce iver s . 1 , 2 , 3 The pho to
sho ws a simple preselector
using an FET. This is an
add-on unit , not designed to
be included in or powe red by

•

the S38C.
The presclector improves

the overall receiver no ise
figu re, and thus it s sensitivity
in the 14 to 30 MHz port ion
of the HF band. There is less
to be gained by ex tending its
range by adding the complica­
t ion of coil switching for
lo wer frequencies, since these
freq ue ncies a re usually
sky-noise limited . The pre­
selector will help not o nly
sensit ivity but can also help
reduce cross-modu lation from
stro ng out-of-band shortwave
broadcast statio ns. The value
in reducing images is notice­
a ble too since the image is
always 2 x 455 kHz away
from the desired frequency .
That is, at 14 MHz the ratio
o f desired frequency to image
offset is 15/1. The coils used
in the preselector have un­
loaded Q values of 100 o r
greater, and so would be
expected to be of some help
in image reduction. The Os of
the tiny powdered iron core
coi ls used are nearly as high
as one would o btain with air
core type coils, and have a
totall y self-contained mag­
neti c fi eld. This latter fact
makes it possible to use them
in a com pact presclcctor
design with a mini mu m of
shield ing, yet o ne st ill having
goo d sele ct ivity and stability.
The sensit ivity improvement
o n 14, 21, and 28 MHz was
measured to be between 10
and 20 dB; this is a signifi cant
i m pr o ve men t ove r t he

original. The basic preselec­
tor's circuit is shown in Fig.
2. The power supply section
is not shown, as its layout is
non-crit ical. The supply and
preamp board were later com­
bined in an LMB-14O box
chassis, to package the uni t
for conve nient operat ion.
Note that two compression
mica variable capaci tors were
used to tune the preamp; this
was due to the scarcity of
air-spaced tuning capacitors
nowadays. Since these capaci­
tors are screwdriver-adjust
types, so me may wish to sub­
st it ute air spaced types - or
mod ify t he compression
screws for shaft s. If one band,
say 15 meters, is used pri­
marily, o nly sli ght retuning is
necessary across the band,
a nd a screwdriver adjust
system is o kay. The two 0. 1
uF bypass capaci tors in the
preamp should be low induc­
tance ceramic types (Erie
Redcap are specified) to
insure low rf impedances to
grou nd at these points.
Ae rovox, Vitra mon, and
o thers make similar types of
capacitors, however. w

References

I " High Gain 5-Ba nd Presetec­
tor: ' Radio H andbook , 7t h Ed .,
Editors and Eng ineers, 1940 .

2 ..A Band swit ch ing Presetector
for 14 to 30 Me:' The Radio
A mateu r's Handbook , 29th ee .,
ARA L, 19 52.

J " The R.9 'er : ' General E/llCtr ic
Ham News, Vol. 1, No.4, Nov.·
Dec. 1946.
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External view of the prototype identifier. The transistor on top is a five volt regulator. The
XMITTER KEY button will key the PTT line. The TEST button sends the ID without
triggering the timers. The READY is an LED (not shown on the schematic) which is on when
the lDer is ready to be keyed. LEVEL sets the output level to the transmitter. PITCH and
SPEED are self-explanatory and are screwdriver adjustments. The plug on 'the back was an
afterthought in this case, for interface with our repeaters. The case is a 4" x 4" x 2" minibox.

'" '-

input keying .
When the timer releases,

its output is capacity-coupled
to the start flip flop. This
pulse starts the identifier
without restarting the timer.
The output of the start flip
flop is also used to turn on Y2
of Ul1, which is used to key
the transmitter.

A problem I encountered
with this circuit was having

,
" '.

of monostable U68 and
hold-off timer U7. When the
input is groun ded, it triggers
the monostable through gate
U9B. The pulse out of the
monostable sets the start flip
flop and starts the hold-off
t imer. The hold-off timer is
an NE555 set for about 3
minutes. During this period,
the monostable is kept from
being triggered by further

",

to start and stop the clock. A
pulse from the start circuitry
sets the fli p flop and starts
the clock. Whe n the end of
the count is reached by U2, it
t riggers monostable U6A,
which resets the counters and
the start/stop flip flop. The
inputs to U6A can be pro­
grammed to stop t he counter
after either 128 or 256 bits .

The start circuitry consists

\

\

'" ' 0

Circuit

The basic CW generation
technique is not new, and
consists of Ul, 2, 3 and 4 in
Fig. 1. Ul and U2 are ripple
counters whose input is a 555
clock. The first three stages
of t he counter drive a mu lti­
plexer/data selector, U4.
Using the counter input, U4
repeatedly scans the memory
(U3) outputs 80 and 87 for
highs, which in turn appear
on the output of U4. The last
five stages of the counter
provide the address inputs for
U3. This input advances one
count for each scan of the
output bits . The result of this
scheme is that t he memory
output is scanned sequen­
t iall y (80 to 87) for each
word in order of address.

I used an NE555 for the
clock and a pair of gates
cross-connected as a flip flop

H ere is another CW iden­
tifier using a Program­

mable Read Only Memory.
Several circuits using PROMs
have been floating around,
but most of them were
lacking one or more of t he
features , wanted. For my
applications, I wanted a
timed hold-off which would
keep the IOcr from being
re-keved within a specified
time period . I also wanted the
IDer to re-identify at the end
of the time-out period.

This version of the iden­
tifier is about third genera­
tion, and conquers, I hope,
some earlier limitations.

ID with a PROM

- - and program it yourself

William Hosking W7JSW
8626 E. Clarendon
Scot tsdale AZ 85257
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Fig. 1. Circuit of the identifier. For a 128 bit ID, connect U2, pin 11 to U6A, pin 10, and U6A,
pin 9 to ground. For a 256 bit 10, connect U2, pin 11 to U6A, pin 9, and U6A, pin 10 to +5.
R1C1 set the clock frequency and therefore the speed of the identifier. R2C2 set the tone of
the audio output. Note IC numbers at bottom of figure.

Like all TT L circuits, t his
one is some what rf sensitive .
As a result of this problem, I
have bui lt the last two of
these identifiers in a luminum
boxes and brought the con­
nections out through feed­
throughs . This appears to
so lve the rf susceptibility pro­
blem.

I am using the logic output
of U4 to key an NE555 audio
osci llator, which is in tu rn
sent to the microphone input
of the transmitter through
RA and CA, which roll o ff
t he au dio above 3 kHz. The
logic out of U4 could be used
to CW key a transmitter
through a relay or transistor
if des ired .

Opera tio n

A typical intercon nect is
shown in Fig. 2. Diod e D1
alows the out put keying to
grou nd the tra nsm itter PTT
line without groundi ng the
ide nt ifier input.

I have o ne of these
i n s t a li ed on a Motoro la
repeater with solid state con­
trol logic. O n that repeater, I
use the " Repeater PIT" line
to key the identifier and I use
the ident ifier output to key
the " Local PIT" line. In this
applicatio n the diode is not
req uired, since the
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t he identifier re-keving itself
and t hen iden t ify ing either
conti nuously or once every
three minutes. I wound up
isol at in g th e COR jPTT
circuits wit h a diode, and
using the seco nd half of Ul1
as an input gate. This seems
to wo rk alright and no t re­
trigger.
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Fig. 2. Typical repeater interconnect with the identifier. The
COR is in the receiver or terminal and the PTT relay is usually
part of the transmitter power supply. Diode 01 must carry the
current of the PTT relay.

Fig. 3. This shows how the memory is programmed for "DE
WR 7ASe. " An "X" indicates a programmed "1" and an open
~/ock indicates a "0". The memory is read from S Oto B7 and
'rom AO to A31, as shown by the arrows.

Fig. 4. A simple connection for programming an 8223
memory. The word address is selected by 54-58. Each bit
where a "1" is required is selected sequenttatty by 53. 52 is a
push-button depressed momentarily after 51 is set to "Pro-..gram.
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Inside of the identifier. The construction is on perforated board with stick-on solder pads on
the underside. This is a prototype unit and the large Ie in the center is the PROM used instead
of the 8223 shown on the schematic. On the rear of the chassis are filters to provide rf shielding
of the leads. The plug on the left was on afterthought added to provide flexibility of
connection. (In case you are wondertnq about the WR 7A BR 5 PHX on the PROM ... it is a
5/2 bit memory and has both ABR and ASS messages in it.) The wires and socket inside the top
of the case are for the fi ve volt regulator (LM309K).

" Repeater" and " Local " PTI
li nes are isolated.

Progra mming

I have suggested use of the
8223 type PRO M because it
is about the right size for a
repeater 10, it is relatively
inexpensive, and it is fairly
easy to program. I used some

larger (51 2 bi t) mem or ies for
t he un it s I built since they
were ava ilable, but over ha lf
t he me mory is unused.

Setting up the program is
straightforward. Fig. 3 shows
.. DE WR 7ABC" programmed.
The bits are used as follows:
dot - 1 bi t; dash - 3 bi ts,
intercharacter spacing - 1

space; interl etter spaci ng - 3
spaces ; and wo rd spacing - 6
spaces (a bit is a one, a space
is a zero). A simple program­
ming jig is shown in Fig. 4.
This arra ngement, although
simple, is tedious because
eac h binary address must be
set in manually bit by bit (5
toggle switches). I have built

a couple of programm ing rigs,
and I suggest that the first
step in sophistication be a
thumbwheel address switch,
preferably octal (as BC D to
binary conversion is compli­
cated). I have a jig for the
74 186 type 512 bit
memo ries, and used two BCD
coded switches. I only use 0-7
o n each and then do all my
address sett ing in octal.

I must war n you, based on
ma ny wasted devices, t hat
once yo u have set a part icula r
bit in a PROM to a " 1" it
c a nnot be changed. The
moral of th is is t hat you must
dou ble-check you r program
and then do the program mi ng
slowly and very carefully.

Concl usion

This circuit has a lot of
room for modification or
change. For instance, t he
hold-off timer or re-trlgger
capability could be left out,
or the time changed. The
output of U4 is a TIL signal
which, if used to turn on a
transistor or relay, could
direct ly av key a t rans­
mitter. In my IDcrs I used
512 bit memor ies, an d in one
of them I have the capa bility
of a TIL input whi ch can
cha nge messages by switching
ha lves of the memory.

As I me nt ioned, I can pro­
gram t h e 54/74 186 or
MCM5003 type devices and
will be glad to help people
with information on pro­
gramming. Please, however, if
you request information,
send an SASE. •

SPECIALISTS
IN

ELECTRONIC
WIRE
AND

CABLE ...

SALE 49. per foot

FOR AMATEUR USE
50 OHM JACKETEO HAROLINE

• very low loss per 100 ft .
• improved receiver sensitivity

.45 DB to 50 MHZ

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

• longer life

.O".. O'•• •c, ..'c .....
so,'o ......... '........

lJ.JT ... ~'''D _

198 Passaic Ave.,
Fairfield , N.J . 07006
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WIRE CONCEPTS INC.

201-227-1751
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"7,
CLIP OUT AND ORDER NOW _

I Add $4 per Radio for Shipping. •

I Payment by: Handling, and Crystal Net t ing. ••

o Certif ied Check/Money Order 0 Personal cneck
o C.O.D. Include 20% Down •

Note, Orders accompanied by personal checks will require
about two weeks to process.
20% Down Payment Enclosed. Charge Ba lance To: •

o BankAmericard # Expires •

o Master Cha rge # Expires -====
o Interbank # Expires _ I
IN residents add 4% sa les tax:) , •
CA residen ts add 6% sales tax ,

All orders shipped post-paid within continental U. S.
(allow 8 weeks de livery. )

r--------------,
• 0 GTX·200·T · •I 2-me ter f M, 100 channel combi- . •

nalions , 30 watts wi lh factory

•
installed tone encoder (Incl. $24995146.!f4 MHz) I

I • •• 0 GTX.200 r -o ' •
~ • z-meter FM, 100 channel combina· _ - "

• lions, 30 watts (Incl. l4S. 94 MHz) .199
9 5

•

• •• OGTX-IO-S •
•

a-meter FM, 10 channels, 10 watts 6149
9 5

1(Xti ls net inc lude d) ¥

• •
• DGTX.2 •
• a-meter FM. 10 Channe ls, 30 •

•
watts with pushbutton f requency . 1899 5 •serectcr (lncl. 146.94 MHz) 'l.l'

,I. 2metg~~;!"" ' 5 watts $2499 5 .~, I
' . Hand-Held (BIt. nul ilcl.) I

'.. sameqT~!.X;~! Factory $2
erat9'

A9utosir I.
Installed Tone Encoder

I
(Bat. l ot ine' .) I

•

0 Ringo Ranger ARX·2 6 db 2·M Ba se Antenna •
@$19.95 $, _

•
0 Lambda/4 2·M and 6·M Trunk Antenna •

• @ $29.95$ •

I 0 TE·I Tone Encoder Pad for i~~~ •
•

plug-in installation on most •
amateur transceivers @ $59.95 $ _

• 0 lE·tI Tone Encoder Pad for installation on •

•

most HandHetds @ $49.95 s •

•

0 PS·1 AC Power Supply for use with all makes I
of transcei vers 14 VDC-6 amps @ $69.95 $ _

•
and the following standard crystals @ $4.50 each $ •I Non·standard crysta ls @ $6.50 each: - ---- - $ I

• ACCESSORIES FOR GTX·1 and GTX·1T I
• 0 PSI·18 Optional Nicad battery pack

$29.95 $ I
• 0 PS·2 Charger for GTX· HT) battery pack
• $39 95 $ •

•

0 GLC-l Leather carrying case ..... __$12.95 $ I

I
0 TE·1lI Tone Encoder (for use with GTX-!) •

$49.95 $

with BUil t-In
Tone Encoder

(Bat. Not Incl.)(Bat. Not Inel .)

GTX·l
2 Met.r 8 channel

Hand·Held
(without enc oder)

Use This Handy Order Form

4141 Kingman Or., Indianapolis, IN 46226
P~one- i n orders l eelJt,. (317+546·1 111)

Make this
comparison:

The GTX-l gives the high
qua l i t y perf orm an ce tha t
compares with Motorola, GE,
RCA or any other hand-heIds
that sel l for $700 or more.

THEN
Check these
features:

Small : on ly 8"x2.6~x1.28" ...
Appearance: slim silhouette
all black meta l . . . Service­
able: easy access to sepa­
ra te receive and transmit
ci rcu it boards . . . PLUS: 6
pore xta l filte r for superlat ive
receiver operat ion . . . and :
trimm ers on receive and
t ransmi t xtar s. sta ndard 10.7
MHz 1st IF.

and specs:
Rec. Sens.: .2/lv for 12 db
SINAD . . . Adjacent chan­
nel rejection: + 30 kHz 55
db . .. Spur. Resp.: more
than 65 db Audio Out-
put: 500 mw Power cut-
put: Hi 3 w, La 1 w . . .
Audio Quality : Di st or ti on
free, crisp, c lear receive and
transmit.

FIRST

GENAVE stocks most common 2·M
Xtal s for im mediate delivery-••••

NOW
Look
at the Price:

I NAME

• AODRESS CITY _

I STATE & ZIP AMATEUR CALL _

1. . Cll P OUT ANO OROER NOW _
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John Skubick KBANG
104 0 Meadowbrook
Warnn OH 44484

The Amazing Inverted L

- - antenna for 20, 40 and 80m

VERTIC AL , 32" (9, 7m)

FLATTOP, 64ft (19 4 m)

Fig. t, taverted-L system antenna for 80, 40 and 20, side view,

AT LEAST 7 INSULATED, 6 4 tI. (19. 4 m ) RADIA LS
SEE FIG 2

sho rt skip gai n o n 80 (75)
and 40. A " bare foot" trans­
ceiver at 130 Watts average
input on SSB usually sounds
stro nger than " normal," for
example. The vertical section,
along with the radials, ta kes
care of the low angles for DX
at night.

Detai ls

When it comes time to put
in the grou ndi ng system,
don 't co njure up fright ening
ideas of deep long trenches
tearing up your dandelions.
In fact, a deepl y entrenched
ground system will not work
as well for th is antenna as o ne
that is above, o n, o r just
belo w the earth 's surface! My
f irst ground system was
simply lying o n the snow­
covered ya rd (and part of the
neighbors' backyards). The
antenna worked fi ne. When
soggy spring season rolled
around, I then took a large
hunt ing knife and slit the
spongy earth alongside t he
groundi ng wires and pushed
them in about o ne inch. No w
some of the radials were
running just underneath my
ne igh bars' well-manicured
lawns!

On e im po rt a n t it e m
should be noted: A ll of the
grounding wires m ust be fully
insulated, including the
soldered joints. Use a plast ic
type of insulated wire suc h as
bell wire or hoo kup wire. The
wire size is not too impor­
tant. I used ::20 solid insu-

and polarizations will reduce
the field st rength in anyo ne
plane . However, on-the-air
results dispel th is notion.
Instead, the oppos ite seems
to be true over ski p paths,
wi th a higher average of signal
s tre ngth as compared to
o rdinary dipoles and verticals,
trapped or untrapped.

For 20 meters, the end-fed
flattop will have several lobes
at the medium rad iat ion
an gles. The vertical section
has a very lo w angle o mni­
d irect ional pattern. On 80
(75) and 40 meters, the
flattop contribut es to the
high angles necessary for dav­
ti me use. The ground screen
underneath it seems to give it

-,
b ~TUNER I

"-TWI NLEAD INSIDE PL ASTIC GARDEN HOSE
SEE TEXT

polarized field, and a grou nd
" screen, " parallel to the
f latto p, for the horizontal
f ield. Thi s seemed to stabilize
the overall response regar dless
of seasonal weat her changes
upon the earth in the imme­
diate vicinity.

There seem to be several
fac tors concerning signal
fadi ng. Some of these are
cha nges in the skywave angle
for transm itting and recep­
t ion, as well as polarization
shi fts. Th is antenna has
vertical and hori zontal polari­
zat ion, as wel l as high,
medium and low rad iat ion
angles. At first one might
think that "spray ing" the rf
in many direct ions of angles

Some Theory

Ideas for this system were
hea vil y borro wed fro m
ar t icles in 73, QST and CQ
magazines (see references).
The inver ted- L is somewha t
noted for a bit o f d iversity
action. I enha nced this by
exte nded (at least for 40 and
20) radials for the vertica lly

A re you loo king for an
antenna that will o ut­

perform the usual horizon tal
d ipole or trap vertical? Ho w
about a n a n tenna that
" works" just as well day or
night on 80, 75 and 40,
whether it's long or short skip
conditions prevailing at the
moment? Does the thought
of a te nde ncy to minimize
signal fading (QSB) strike
your fancy?

As ill ustrated, this antenna
system requi res a transma tch.
Well, there go about half of
the readers scrambli ng off to
t he nex t a rticle. Those
remaining might want to t ry
somet hing that is out o f the
ordina ry, and certai nly bett er
than some of the simple
coax-fed types.

If you examine Fig. 1
closely, you will sec why this
is called a system antenna. h
consists of all of the grou nd
reflecting screen wires and
radials, as well as the simple
antenna radiati ng element.
All of th is is what gives it the
above average charac teristics
in overall signal strength.
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Miles Per Gallon
Circuit
Digi tal How Seflsor $29 50
Speed Transducer $ 8.00
(Specify car make and year)
CMOS Rate Mulll pilers $ 19 95
2· .50 in , Displays s 250
Incl<ldes C"CUII Descnrxoo
PC Board not inc luded

SCREEN I
t2 _5 fT.( 3.er J

/
/

/

THtS GROU ND SCREEN
WIRE DIRECTLY UNDER
FLATTOP PORTION OF
ANTE NNA

"'-- INSULATE ALL~
SOLDERED CONNECTIONS

WITH TAPE

-,

1- - - 32 II. (97m )~---I

INSULATED WtRE GROUNO

1969,pp.8-11.
T ech n i ca l Correspondence,
Antenna Type vs. Dlstenoe,
Hardacker W51T, OST, Oct . 1968,
p. 43.
Vertical A n tennas, Part Xl, Lee
W3JM, CO, April 1969, pp .
38-43.

tc UPDATE
MASTER MANUAL
Complete Ie data trom
all Manufactu,e, s. 14.0CI0
c ross references $30.00
With updal" service
limIted Quant ities ava,lable
For poslag e add $2.00,
Foreign. $6 00

Fig. 2. tnvened-L ground system, top view.

VERTICAL PORTION
?---",OF ANTENNA

---';'I

P.O. Box 4430M Santa Clara, CA 95054
(408)988-1640

Same day shipment TERMS : $5.00 min. order U.S. funds
First hne parts only, Factory Calif. residents add 6% tax .
tested Guaranteed money FREE: Send for your copy of
back Quality lC"s and other our 1976 QUEST CATALOG.
components at factory pnces. Include
INTEGRATED CIRCUITS , 3<
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Clock Kit $17.45
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except case
2-PC toarus. 6-.50 LEe
Displays 53 14 clock
c~ i p IranslOn'T\l!r. all
ccrnponents and full
osnucuons

: MINIMUM OF 7 INSULATED
ALL RADtALS ARE I WIRE RADIALS _STAGGER
64ft, ( 19A m) ~~;IGZAG IF NECESS·

~..

/
/,

makes a good conversation
to pic especially if your
signal is above normal for
that particu lar time of day ! ­
Ref erences

A Super-Gem Antenna for 40
Meters, Dusina W4NVK, 73, Oct.

It has been my experience to
find that " breather" holes are
prone to suck in water. So
seal both ends of the ho se
well, and don't worry abou t
so-called "condensation." If
you are using the air-core
type o f twinlead, then seal up
both of these ends also.

Perhaps th e 300 Ohm
ope n wire (half inch ) TV
"ladderfine" may also fit
inside a large diameter ho se.
Its own insulators may help
to keep it " centered" withi n.
I have not t ried this, but it's
a n idea that sho uld have good
po wer handling capab ilit ies.
The hose is used only for the
underground portion o f the
tran smission line, to help
keep it dry and physically
separated fro m ground.

I used both a balanced and
an unbalanced type of tuner.
Either one gave the same field
strength readi ngs at about
one city block distance. Both
of mine were able to load the
system easily. Should you
encounter a loading problem
on one of t he bands, try
cutting or lengthening the
feeder a couple of feet or so.
Chances are you will still load
up all right on the other
bands.

If you are going to use an
unbalanced ty pe o f tuner,
make sure that the "hot" lead
goes to the " antenna" side of
the line , and the grounded
part of the tuner goes to the
" grou nd" side of the line .
That may have been stating
the obvious, but it is easy to
get these feeder leads reversed
to an unbalanced coupler.
Yours truly did it , and the
effect is sneaky. Reception
seems fine at first ; however,
your transmitted signal is
very wea k!

Conclusion

This ante nna system does
not completely eliminate
QSB, but if you compare it
by switching it between an
o rdinary dipo le and vertical
[including the trap varieties),
you will hear the differences.

On e m or e thing. A
" differe nt" type of antenna

Transmissi on Li ne
Here is the part that loo ks

questionable, but it seems to
work. The whole thing is fed
with 300 Ohm "balanced"
line. I used the oval foam
core type of UHF TV line.
This handled my rig's 100
Watts output. For high
power , I recommend the 300
Ohm transmitting twlnlcad .
My feed line was run through
a cheap discount store % inch
plastic hose, buri ed about 3
inches. I split the ground with
a garden spade , and wiggled it
back and forth a couple of
tim es to spread the earth
after eac h " sta b." Yes, it 's a
bit tedious. When t he feed
line equipped ho se was
buried , I the n stomped o n the
trench over the entire length,
and after a couple o f ra in
showers, it became invisibl e.

Be sure t hat both ends of
the hose are well sealed. I
used tape , and then smeared
G. E. Sil icone Seal over this.

lated hookup wire from
Radio Shack. Electrical tape
can be used to insul ate the
soldered joi nts and ends o f
the wires.

Do n ' t skimp on the
rad ials. Laying them at night
under a full moon into a
reluctant neighbor's turf can
be excit ing. If your o wn
property cannot accommo­
date fully stretched-out
radials, and that German
shepherd next door is unco­
operative, then at least lay
them zigzag on your own lot
as best you can. Do n't
shorten or red uce the number
of rad ials.

The radiating element is
# 12 hard drawn co pper
enameled " antenna" wire. I
suppose # 14 will work just as
wel l. I happen to like # 12 for
increased stren gth and
possibly lower losses. The
flattop section was suspended
betwee n two mapl e trees. The
"free" end was stabili zed
with a rope and pu lley affair
hooked to the tree, using an
old rock-filled paint can as a
we igh 1. My flattop was
oriented east and west.
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•
"FACTORY DIRECT ONLY"

® WILSON 204 MONOBANDER PLUS OB33

REAL
MONO

PERFORMA
O N

I O· 1 !>. 2 0

,
I

NeE

The Wilson 204 is the best and most economical
antenna of its type on the market. Four elements on a
26 boom with Gamma Match INa balun required!
make for high performance on 00 & phone across the
entire 20 meter bane!.

The 204 Monobander is built rugged at the high stress
points yet using taper swaged slotted tubing perm'ts
larger diameter tubing where it counts, for maximum
strength with minimum wind loading. Wind load 99.8
lbs. at 80 MPH. Surface area 3.9 sq. u., Weight 50 rbs.,
Booms 2" 00.

All Wil$Ofl Monoband and Duoband beams have the following common featu res:

• Taper Swaged Tubing
• Full Co mpression Clamps
• No Holes Drilled in Elements
• 2" or 3" Alum inum Booms

• Adj ustable Gamma Malch 52 n
• Quality Aluminum
• Handle 4 kw
• Heavy Extruded Element to Boom Mo unts

xmas SPECIAL on
Wilson Hand Held 220 and 450

2202 SM
FRE QUENCY RANG E 220 · 225 MHI

. " Ch.n... ' O "on
• 'n<""Ou" Tn _ •• On .11 TX fRX C,I'.....
• All C,y ""u, 'n
• '2 KH. C ;c F,"••
• , 0 .7 ,nO "U KC IF
• , ] ... ",.0.011 Sen..,; '0' 10 011 Qu....n'
. ..... . , .. , . "1>. '''no II."....
• S"'.'I' InO,co'O'
• S... , • 'ill • , ] /" .271"
• S ..Hc... I>..... 2.S W.,,, Ou,ou.

. ' 2 V O C
• Cu".n' O ..,n ' R x , ,, ... ... . Tx S OO "' A

• "" "'0'"'' '''' '''''Me SU"On
• UnO.....O.. U ••n COl.

USES SAME ACCESSORIE S AS 1405

.xrnas SPECIAL

$219.95
INCLUDES

1.2202 SM
2 . Flex Antenna

3. 22 3.50 Si mplex Insta tled

4502 SM
FREOUENCY RANGE 420 ·450 MHz

• I C".n .... , Ope"'ieln
• ' n G Gu" 1'"......... On .11 TX /RX C.y.....
• All C "." P1u, 'n
• '2 KH . ce.....,. "ino.
• 21. . ' nO "n K C 'F
• .J ... ."'0 .011 Sen ,.y '0. 20 'I' Qu ... ,,,,•w.""" , '0. .. 0 S."....
• S ..,., .. Ino,CO''''
• S'U, • 7111 • 1 ]/" .2 7111
• s.." ...n .. , .. I.' w.,,, Ou'",,,,

• 12 vDC
• C..... n, 0 .."" II X , . M A . TX SOO M A
• M,u G' " '' '''' "'i• • Su"On
• Un ........,......." . C...

USES SAME ACCESSORIE S AS 1405

xmas SPECIAL

$269.95
INCLUD ES

1.4502 SM
2 . F le~ Antanna

J . 446.00 Simplax Instil l lad

ACCESSORY SPECIALS
SPIEC'A ..

D E SC R, P TlO N O''' 'CE

S C I BA TT E R Y C H"' RGE R U",U

SO" 1G E "', ...... aou ....O
N 'C"'O II"'TTllll'IS , •• , ,, .•S

STl E x T R A Il TTl IllY
TR A Y _ _ , ........ 1,00

"C l ..EATHE IIl C"'SI!:
1"0: 12.950

"C: ....IAT HI!:IIl C.ASI!:
"'0$ . 22 0: , ,,10: 12.95

S ... , SI't:AKllll ""KE ,"Oil
E A R L Y ..001!: .... "'02
• 0" " CONNI!:CTOIll .. , U .U

S ... : SI't:AKEIIl " ' K l 0'0111
A .... " I!: '" HA"O HELOS
"',TH R O u " O I 0', ..
CO .... ECTOIll ..•.•.• u.n

T E·' SUII·AUO'IILE TONE
E " C O O E IIl
' ..STAL..IEO ..••••••. u .n

TTO' T O U CH-T O " E .AO .•. , n .n
' .. $ TAL ....ATlO.. "'1'
T1Mt: OF 111"'0'0
"'URCH"'SI!: _ •• , ••..•• FIIlEE
, "STALLATIO.. "'T
..AT(R OATE . ... OO .• 'S.OO

xF·, ' 0 .7 KC "O"OLITH'C
llTAL F'LTI!:IIl ..•.•. '.'$

C AyST .......S
Tx 0' RX
(Co",",on F,.qUOncy
On'y' .. .. .. .. . . l.U

B C · 1 BATTER Y C H A RG E R
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Flex Antenna

52/52
Simplex Xtal

90
Dav

Warranty

SPECIAL
ON EACH

RADIO
INCLUDES:

.----,

1405SM
HAND HELD

5 WATT
TRANSCEIVER

144-148 MHz
XM AS SPECIA L

_~29.95

10 Day
Money Back
Guarantee

Can be Modified
for

MARSor CAP

1405 SM
• Ii Channel

Dpe. lltlon
• InCl lv ldlU I

Trim m, ,, o n <11 11
T X/R X C rYlt;lh

• All Cr y ' U II Plu , In
• 12 KHz C'.lImlc

Fin,.
• 1 O.l lnd 45 5

KC IF
• . 3 Mlc. o wOIt Se n­

l it ...·ity for 20 dB
Q Uieting

• Weight : 1 l b. 14 o z .
len Ba tte ry

• B atte r y lnd l~lo r

• Sq, : • 1/ . Jl 1 3/4
II; 2 7'1

• Swltchable 1 .. IS
Wltt l Min imum
Ou tput . 1Z v o e

• Current D ra in ' R X
14 MA T X 4 00 MA
(lw l 900 MA 15wI

• Ml cro lwltch Mike
Button

• U n tm llakable
L exan . Case

• Ii C h~ n n el
O peration

.Ind lyld u al
Trlmm. n o n III/
T X/R X Crystal'

• All Crystal, Plut In
• 12 KH~ Ce ramic

Flit.,
. 10. 7 IF ;ln Cl ",SS

KC IF
• . 3 M lc ro wo ll sen­

l.ltl .. ltr. for 20 dB
Q ul. t "g

• Weltht: 1 lb . 14 o z .
len Battery

• S ·M. te . /B<lI Ue . y
lnd l~to r

• Size: • 7/ 1 II; I 7/ '
Il 2 7/.

o 2 .5 W atts Mini mum
O u tpu t . 12 V DC

• Cu. ren t D rai n R X
14 M A TX 5 0 0 MA

• M l cr o l wl teh Mike
Button

• Hith lmpilct
PI;ntlc: Cue

FEATURES

1402 SM

Shown With
Op tional
Touch-Tone Pad

1402SM
HAND HElD
2.5 WATT

TRANSCEIVER
144-'48 MHz

O M ON EY ORD ER
O BAC

ADDRESS _

STA T E ZI P _

CITY

NAME _

EXPI RA T ION DATE _

SIGNAT U RE ---...,...,..,=.,...."..,...,..:-:c...,-...,-,.".-::::-::::...,..­
SHI PPING & HANDLING PREPAID FOR SUMM ER SPECIAL

NEV A D A RES IDENTS ADD SALE S T A X 73

SPECIAL PRICES GOOD UNT I L December 3 1, 1976J

TO: WI LSON ELECTRONICS CORP.• 4288 S. POLARIS AVE.• LAS VEGAS. NEVADA 89103.17021 739·1931

xmas SPECIAL DIRECT SALE ORDER BLANK
_ TTP . $49.95 OVER 2000 UNI TS IN STOCK FOR XMAS

O CH ECK
_ X F1 . $9 .95 ENCLOSED IS -----O MC

_ TX or RX X TA LS@ $3.75ea. CARO # _

_ FACTORY X TA L INSTALLATIONI
NETTING fiiI $7.SO/ Radio

_l 402SM 0 $ 164.95

_l405SM 0 $ 229.95

_ 220 2SM (t $219.95

_ 4502SM O $269 .95

_ Be l @ $ 34.95

_ BP1 @$14.95

_ BT1 il $6.00

_ LC1 @ $12.95

_ LC2 @ $1 9 .9 5

_ 5M1 @ $24.95

_ 5M2 0 $24 .95

_ TE l 0 $34.95

(SPECIF Y FREQUEN CY
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Hank Olson W6GXN
PO Box 339
Menlo Park CA 94025

• u·"v
_ IO'SC~ARG[ Ol

E2 "~v
( CkA~G~ O)

Fig. 3(0). With E2discharged,
/ = (111-11)/20 = 5 A; with
E2charged, /=(111-13)/20=
4.9 A.

Battery Chargers

Exposed

• [2 ' ''"
_ 'OISC~A~G{OI

E2'!3V
(CHARG[O l

Fig. 3(b). With £2 discharged,
/ = (15-1I}/0.8 = 5 A; with
E2charged, /=(15-13)/0.8 =
2.5 A.

- - more than you probably

wanted to know

Fig. 2. Approximation of
constant-current charging
using constant-voltage genera­
tor and series resistor (R).

SHENOU''' cru,
~[CnrI E~ (~ ,"ET~ O TO
CAS[ O' CHA~GE~)

most meaningful measure­
ments in battery charging are
made in Amperes. The cur­
rent for charging can come
from a number of sources;
the commonest source,
today, is a low voltage
secondary transformer and
solid state rectifier. In years
past, motor generators, and
low voltage transformers with
older types of rectifiers, we re
extensively used as chargers.
The principle was always the
same: Force current back
into the battery to charge it.

The basic battery charger,
shown in Fig. 1, uses a cur­
rent source. Since current
sources arc not as common as
voltage sources, an approxi ­
mation to a current source
can be made as shown in Fig.
2. By making Ej large com­
pared to E2 (the battery
voltage), essentially constant
current will flow during the
battery charging cycle, even
though E2 rises slightly as the
battery nears full charge. To
see quantitatively how this
works, let's take the two
examples shown in Figs. 3{a)
and Sfb}. In both cases, we'll
assume that the uncharged

Fig. 4. Typical inexpensive
commercial battery charger.

The main function of any
battery charger is to cause
current to flow back into a
battery in the opposite direc­
tion from which current
flowed during discharge.
Batteries, when used
properly, are relat ively con­
stant-voltage devices, so t he

There are d ifferences
among chargers for use with
conventio na l lead-acid
batteries (such as used in
autos), and still other differ­
ences among the small
chargers designed for the
"maintenance-free" batteries.
We will look at a variety of
chargers, to see what they
basically do, and to see how
they differ.

standby lighting systems,
intrusion alarm systems, and
similar applications.

•
"•

~,.- -
"

that are more or less per­
manently built into the
appliances. More recently, the
nic ad battery has been
su p plemented by another
"sealed" type of rechargeable
battery: the "gelled-elec­
trolyte" lead-acid battery.
"Cell-Cell" is Globe-Union's
trademark for such a battery.
The gelled-electrolyte lead­
acid batteries are generally of
la rge r physical size and
weight than nicads, and are
used in portable transce ivers,

A battery charger is one
of the most common

dc power supplies in use by
the general public today .
Chargers are available fro m
Wards or Sears catalogs for
charging auto batteries at
charge rates from several
Amps to over 100 Amps.
Also in common usage are the
small battery chargers
designed to recharge a variety
of cordless appl iances, from
toothbrus hes to electric
carving knives. These smaller
chargers are usually designed
to cha rge tiny nickel­
cadmium {nicad] batteries

Fig. 1. Basic charger using
constant-current generator.
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In recent years, there has
been progress in mak ing elec­
tronica lly-controlled chargers
tha t charge conventio nal
lead-acld batter ies co mplet ely
auto matically. Such chargers
are now co mmercia lly avail ­
able, and you may co nnect
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Primary current-limit resistors
are, of course, higher in res is­
tance t han those in the
secondary circuit. A ho me­
made charger using a 200
Watt light bulb as such a
primary resisto r is shown in
Fig. 5.

6 .)VAC
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ION HEAT SINKI

11 VAC
L' ~,

resistor .
In o lder types of chargers,

coppe r-ox id e -d isc a nd
tungar-bu lb rect ifiers were
used; these rectif iers also had
conside rable forward drop.
Older chargers can occa­
siona lly be retr ieved from t he
" back o f the garage" and
retu rned to use by replacing
non- fun cti o ning rectifiers
wit h modern silicon rect ifiers.
However, whe n doi ng th is
replacement , be sure to add
some cu rre nt -limit ing resis­
tan ce to make up for the
higher efficiency of the new
dio des. The value of res is­
tance ca n readily be deter­
mined by charging a dis­
charged battery, starting with
a reasona ble guess as to res is­
tance va lue, and watching the
ammeter. One can eve n add
the current-limiti ng resistan ce
in the pri mary of the charger
t ran sfor mer, if that's easier.

Fig. 8. Battery charger using IC control with adjustable finish voltage. D1-DS: lN4002 or
Motorola HEP-ROOS1. D6: 2N682 or Motorola HEP-R1471. BRl: 12 Amp integrated bridge,
Motorola MDA98D-2 or HEP-R0876. BR2: 1 Amp integrated bridge, Varo VE27. Ql : 2N3641
or Motorola HEP-SOO15. VI: Raytheon RC4195NB. V2: National LM3 19D.
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Fig. 5. Simple battery charger with current-limit resistor in
transformer primary.

(lead-ad d) battery starts with
an E2 of 11 volts, and that
E2 at full charge ri ses to 13
volts. In Fig. 3(a), the current
at the start of charge is 5
Amps and at the end of the
charge cycle is 4.9 Amps.
That is, the charge rate has
only cha nged 2% duri ng t he
char gi ng cycle.

In the examp le in Fig.
3(b), however, current und er­
goes co ns iderable change
duri ng the charge cycle. As in
the fi rst example , the charge
starts ou t at 5 Amps, but
drops to 2.5 Amps at the end
of the cycl e. This latter case
is typ ical of most inexpensive
ba tte ry chargers on the
ma rket; the n umber of
Ampere hours put into the
battery is difficul t to calcu­
late, ho weve r. Th is latter case
is a simple form of "tapered
charg ing" and is actua lly a
r e a s on abl e approac h ,
especially if you' re the type
who fo rgets to tu rn off the
charger. The smaller en d­
charge current will not elec­
trolyze away as much water
fro m the battery as fast as
w it h co nstan t-cur re n t
charging (if the charger is left
on too long).

Mod ern co mme rcial
b attery chargers, available
from auto supply stores and
mail o rde r catalogs, are gen­
erally of the form sho wn in
Fig. 4. Seleniu m d isc recti­
fiers are st ill used because
they have a rather large for­
ward voltage drop, and so can
make it unnecessary to use a
dropping resistor. Anot her
trick used in commercial
battery chargers is to wind
the transfo rmer so as to have
a relat ively large equivalent
secondary leakage induc­
tance, and thus eliminate the
need for a current- li miti ng
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Fig. 9(0). PC layout for charger in Fig. 8.

The nicad battery was one
of the fi rst "mai ntenance­
free" rechargeable batteries
int roduced in the U.S. It is
quite di fferent from the lead­
ac id battery, in that the elec­
t rolyte is a strong base
(po tassiu m hydroxide or
sod ium hydro xi de) instead of
an acid. The plates are made
of nickel hydroxi de (positive)
and cadmium (negat ive).
Although nicads can be made
wi th conventio nal filler caps,
so that they may be main­
tained like auto batteries,
most of the sma ll ones are of
the "sealed" type. These
"sea led" nlcad batteries are
the ones most used in hand­
held transce ive rs and sma ll
appl ia nces. The electrolyte in
such batteries is held in a
se pa rato r between the
posit ive and negat ive plates,
which is also gas-permeable.
The gas-permeable separator

f i lament transformers are
usually pretty common in
ham " junk boxes." The
fea ture of the charger shown
in Fig. 8 is that an LM3190
dual comparator is used to
sense " end-of-charge" battery
voltage a nd to provide
" reversed charger leads" and
"shorted charger leads" pro­
te c tio n sensing. In this
circuit, the "end-of-charge"
voltage is adjustable by means
of a sma ll 2k trimpot. The
LM 31 90 uses a ±15 volt
supp ly which is provided by a
Triad F40 X, bridge rect ifier,
and Raytheon RC41 95 dual
regul ator lC. A fraction of
the +1 5 vo lts regulated
voltage (as voltage-divided by
the two 6.2k resistors in
series) is used as the voltage
reference against which the
lower comparator compares a
fi xed fract ion of the battery
voltage. The funct ion of the
upper co mpara tor is to sense
a " reve rsed lea ds " or
"shorted leads" cond ition. In
order to facilitate construc­
tion of this charger, the con­
tro l circu it ry has been laid
out on a PC board, sho wn in
Fi g. 9 . The larger com­
ponents, and those on the
heat sink, are mou nte d off
the PC boar d.

are involved in th e lead­
shorting and reversal protec­
t ion; the basi c charger can be
simplified (for ci rcuit under­
stand ing) to that of Fig. 7.
Whether the GP-2 l charges
t he ba ttery depends on
wh ether the 12.8 volt zener
( 08) co nd ucts; that is,
whether the battery terminal
voltage is over 12 .8 volts. If
the battery voltage is below
12.8 volts , the battery needs
charge, 0 8 does not conduct,
0 2 is "off," and 0 1 is
allowed to pass full wave rec­
t ified 60 Hz via R1 and 0 5 to
the gate of 0 7. Thus 0 7 turns
o n (at 120 Hz rate) to pass
cur ren t to the battery. If, o n
the ot her hand , the battery
voltage is above 12.8 volts,
0 8 conducts, causing 02 to
be "on," which clamps th e
base of 0 1 to grou nd (via 06)
and full wave rectifi ed 60 Hz
is not passed via R1, 0 1, and
0 5 to the gate of 0 7. So in
t his second case (with a
"c harged" battery, with
terminal voltage ove r 12.8
volts), 07 is prevented from
passing add itional current to
the battery.

The circu it of the Heath
GP-2 l could probably be
dupli cated by many home­
constructors, but the 12.8
volt zener is a nonstandard
value . The cost of parts
wou ld almost certainly
exceed the Heath kit cost,
however. I bu il t an automatic
charger that has perfor mance
similar to that of the Heath
GP-21. This charger was bui lt
to use two 6.3 V, 10 Amp,
filament tra nsformers as t he
main curren t source; such

reversing the battery leads.
Either of these two operator
errors produces no sparks or
ope ning of breakers, but
simply non-operation. The
Heath ki t GP-21 is shown in
Fig. 6. Notc that 0 3 and 0 4
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'"Fig. 9(b). PC parts placement.

your battery to the charger
and essentially forget it. Such
an automat ic charger is t he
Heath kit GP-21. The GP-21 is
not only self-controlli ng, but
is protected against shorting
the battery leads toget her and
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Fig. lOra). General Electric ntcad cell structure.

SEPAR ...TOR

NEGATIVE PLATE

battery manufacturers recom­
mend a much lower " float"
or "trickle" rate after the
battery has been overcharged
about 150%. It is possib le to
use higher charge rates with
nicads, especia lly if special
types are used, and accu rate
timing is made certai n. For
example, in an AA cell,
General Electric offe rs the
XKCF450ST, which will take
a 150 mA overcharge ra te
(more than 3 times normal ).
In any case, the recom­
mended rates of the manufac­
turer shoul d be consulted
before any rapid charge mode
is tried.

Although it has only in­
direct connect ion wit h nicad
battery charging, the d is­
charge cycle is also qu ite
important, too. In series
groups of nlcad cells, the
individual cells do not always
hold equal cha rge, and the
one which discharges first
may be run down into "cell
reversal." This is considered
bad form, and can destroy
the reversed cell. One way to
help avoid cell reversal is to
make sure that the system
powered by the nicad battery
stops its drain when the
battery voltage drops to 1
volt per cell. That is, for our
12.5 volt pack, operation

WELDED POSIT IVE TABNVlON SEAL

WElOEO ..EOATIVE TAB

Fig. 'Orb). Sonotone nicad cell structure.

The charger in Fig. 11 (d)
produces constant curre nt by
means of a simple transistor
circuit, in which the current
is adj ustable b y the user by
means of R1. The "charge­
float" switch is close d during
" charge" to raise the value of
constant current. As in the
chargers of Figs. 11 (a) and
11 (b), a zener diode is used
to limit the " finish" voltage.

All of the chargers in Fig.
11 were intend ed to be used
with a te n-cel l pack of
no minal 12.5 volts, as used in
man y transceivers. The in­
dividual cells in such a pack
are of the AA size (penlite)
and have about 400 mAh
(milliamp-hour) capacity. The
Sonotone 5· 101 or General
Elect ric XGCF450ST are
rep resentative units of this
type cell. As a general rule
o ne charges at a rate that is
1/10 the mAh rating of the
cell or battery. That is, for a
400 mAh battery, we shou ld
charge at a rate of about 40
rnA. Such a charge rate would
appear to fully charge a 400
mAh battery in 10 hours, but
usually nicad batteries are
overcharged at least 25%, as
recommended by the manu­
facturer. No damage is sup­
posed to occur if longer over­
charging occurs, but most

POSITIVE TAB WELDED
TO POSITIVE TERMI NALy-

dec reases wit h decreasi ng
vol tage acro ss it ). The light
bulb cha rger, Fig. 11(a), is
similar to one shown in refer­
ence 2. Fig. 11 (b) shows the
FET ap proa ch of refe rence 3;
the FET has an inheren t con­
s t a n t -curre nt characteristic
which is utili zed in thi s
charger. The large nu mber of
F ETs is required because it is
des ired to utilize the inexpen­
sive plastic types. Since the
nom inal ldss of the HEP-80 2
or F 0015 FETs is no minally
2 to 20 mA, some "picking
and choosing" must be do ne.
Units with ldss of 8 to 15 rnA
will be considered usable in
this circuit. The sum of ldss
for un its Q1 and Q2 will be
15 rnA, and the sum of ldss
for units Q3 through Q6 will
be 35 mAo A switch is used to
connect Q3 through Q6 for a
total current of 50 rnA during
"charge"; when this switch is
opened, the current drops to
15 mA for "float" or
"trickle" charge. The zener
diode D1 limits the "finish"
voltage, as in Fig. 11 (a).

POSITIVe TERMiNAl

---"'(
\ NeGATIVE T4B

NICIIEl -PlATEJ STEEL CASE

coven

absorbs oxygen which the
battery liberates whe n it is
ove r-cha rged . Almost all
"sea led" nlcad cells have a
safety rel ease va lue, however,
so that in ext reme overcharge
conditions th e y wo n't
exp lode. Some of these va lves
are of the resealing type and
some are not. Fig. 10 shows
the overpressure vents of the
Sonotone and G.E. units. The
point here is that even
"sealed" nicads may vent
gasses, if severely mistreated.

The "sealed" nlcad is gen­
erally charged wit h a con­
stant-current type of charger,
with the addition of a voltage
limit across the battery . This
sort of charger can be rela­
tively simple, as several con­
struction articles in the ama­
teur literature have shown." ,3

In Fig. 11, three approaches
to the con st a nr-current,
limited-finish-voltage charging
method are shown. The first
method relies on the non­
linearity of light bulbs to
approximate constant current
(the resistance of a light bulb
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if it does not , the size of the
0.68 n current-sense resistor
sho uld be adjusted. The
FC0810 should now be
restored to its socket and the
350 n rheostat increased in
resistance until the red LED
lights. Th is should correspond
to about 40 rnA on the
ammeter; if not, the 500 n
trimpot should be ad justed
until the proper trip point is
achieved. Since the LM311 H
h a s de liberat el y had
hysteresis added to its circui t
(the 3.3 meg resistor ), it will
be necessary to adj ust the
350 n load dow n in resi s­
tance considera bly until the
circuit untrlps, as indicated
by the LEO goi ng out. The
350 n rheostat is then
decreased in resistance to find
the new trip point, and so on.
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FCD810 to saturate, and con­
nects the 10k and 250k pot
across the LM305H sensor­
divider . The constant-voltage
o ut put of the LM305H regu­
lator is thereby drop ped fro m
+14 to +1 3.2 volts.

Since th ere are several
adjust ments on the charger,
the setup is somewhat co m­
pli cat ed. First, pull the
FC0810 out of its socket,
and with a voltmeter across
the c ha rger output (no
battery , yet), adjus t the 5k
trimpot for +14 volts o utput.
Then add a 350 n , 25 W
rheostat across the ter mi nals
and decrease resistan ce until
regulat ion is lost (as indica ted
by a d rop in output voltage as
read on the vo ltmeter). This
point sho uld correspond to
0.45 Amps on the ammeter ;

o utput voltage is adj usted by
mea ns of the 5k trimpot and
the current limit is controlled
by the value of the 0.68 n
resisto r. Th is 0.68 n resistor
is actually a 1 n and a 2.2 n
half-Watt resistor in parallel.
All the circuitry above the
dotted line is added to the
standa rd regulator to acco m­
plish the special gelled­
electro lyte chargi ng require­
ment. This ad ded circuitry
consists of 1N4454, LED,
LM 31 1H voltage comparator ,
2 N4302, FCD 810 o pto­
coupler, six resistors, and two
pots .

The way that the charger
circuit wor ks is as fol lows.
When yo u connect a dis­
charged battery across the
outpu t, the battery will tend
to draw unlimited current,
si nce the supply has consta nt
vo ltage output, and the
ba ttery voltage is (pre­
su mab ly) l ower . Th e
current-limiting function of
the LM305H immed iately
comes into effect, however,
and only 0.45 Amps is
passed , so the output voltage
drops to that of the battery.
As the battery charges (at the
consta nt-cu rrent rate of 0.45
Amps), its terminal vo ltage
rises slowly to 14 volts, but
cannot rise a bove th is voltage
because of the voltage regu­
lating action of LM305H cir­
cuit. So when the battery
voltage gets up to 14 volts,
the charging current starts to
diminish. During the initi al
co nsta nt-current and con­
sta nt-vo ltage ph ases of
charge, the voltage at point
"A" is h igher than that at
point "B," both wi th refer­
ence to point "c." The
voltage " Be" IS consta nt
because of the regulator
for med by the 2N4302 and
1N4454. As charging current
through the 0 .68 n resi stor
drops, the voltage " AC"
drops unt il it is no longer
more pos it ive than voltage
" BC." At this point the
LM 3 11 H out put changes
fro m " high" to "l ow," which
tu rns on the LED and the
LED inside the ootocouplcr,
FC081O. This in turn causes
the optotranslsto r 10 the

woul d be stopped at 10 volts,
and a charging cycle started.
A more detailed arti cle on
nicad batteries is presented in
reference 4, for those inter­
ested in all the tricks.

The lead-acid, gelled-elec­
trolyte battery has been
introduced more recently,
and is designed to be a lower
cost " maintenance-free" unit.
The gelled-electrolyte battery
is similar to a sta ndard lead­
ac id battery in per-ce ll­
voltage and in th e chemical
reactions inside it. The elec­
trolyte is held in a gell, how­
ever, so the battery may be
used in any position , and
there are no fill er caps. The
gelle d electrolyte batteries
have no "cell reversal" prob­
le m nor the "memory effect"
char acte rist ic of nicad
batte ries. They do vent
during normal overcharge,
and usually have resealing
vent valves for this reason.
This venting causes a loss of
the water in the gelled elec­
tro lyte, which cannot be
replaced, so the cells do have
a limited life, depending on
how muc h overcharge is used.
The reco mmended method of
charging one such gelled­
e lect ro lyte ba ttery, the
Elpowcr "Solid 'Gcll" battery,
will serve as an example of
how at least one manufac­
turer feels it sho uld be done.
The El power EP1230A is a
12 vol t, 3 Amp-hour unit and
is charged at a maximum cur­
rent of 0.45 Amps until a
battery voltage of 14 volts is
reached. The voltage is then
held constant at 14 vol ts unti l
the charge current drops to
0.040 Amps. At this poi nt
the charger is disconnected or
switched to "float." The
"float" mode keeps 2.2 volts
per ce ll across the battery, or
13.2 vol ts for the EP1 230A.

The charger in Fig. 12 is
designed to charge a 12 volt,
3 Ah ge l led-e lec t rolyte
battery, such as the Elpower
EP1 230A. It is essentiall y a
con st ant- voltage regulator
wi th curre n t-li mit ing as
designed around a National
LM 305H, wi th the usual
PNP-NPN pair to increase cur­
rent capability. The constant
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Fig. 12. "Heat sink to chassis with mica washer and silicone grease. "·Choose 2N4302 for IdS'S
= 1 or 2 mA.
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tenes," H<1m Radio, August 1975 ,
p.46.

4 Stark, P. , " How to Make Nicads
Behave," 73. December 19 74, p .
24.

S G lobe , "neu-ceu Charging
Manual: ' 41 -21 28, Globe Battery
Division, Globe-U nion, rec., 5757
North Green Bay Avenue, Mi l­
waukee WI 5 3201.
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convent iona l and auto ma t ic,
have been shown. Hope fu lly,
eno ugh deta ils of circuit oper­
at ion have been given to
ena ble the astute experi­
menter t o redesign the
circuits for the particular
battery he needs to charge.
The references appropriate to
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A f t er a sati sfactory trip
point of about 40 mA is
found, the float voltage may
be set to approximately 13.2
vol ts. This is done with the
250k tri mpot.

F in all y, there I~ one
awkward co ndit io n that may
occ u r when cha rgi ng a
partially discharged battery.
If the discharged battery does
not draw enough current
from the charger to " unt rip"
the LM311 H, the o utput
voltage will stay at +13.2
volts. This will not do much
charging of the batter y. A
push-but ton switch and SO Q ,

5 Watt load are provided to
" unt rip" the circuit and move
the charger to +14 vo lt
output state. The red LED
indicator is " on" when the
charger h in the +13.2 vol t
state and "off' when the
charger ls in the +14 volt
state.

In t h ts a r t icle we 've
a tte mpted to cover the
severa l common rechargeable
bat teries and their chargers.
Specific charger circui ts, both

T8-t MICROMINIATURE ENCODER-DECODER
o Available in all EIA s tandard tones 67.0 Hz·2035 Hz
o Microminiature in size, 1.25x2.0x.65"high
o Hi-pass tone rejection filter on board
o Powered by 6 -16vdc. unregulated. at 3·9ma.
o Decode sensitivity better than lOmvRMS, bandwidth. + 2 Hz max, limited
o Low distortion adjustable sinewave output
o Frequency accuracy. ±25Hz, frequency

stability ± 1Hz
o Encodes continoously and simultaneously

during decode, independent of mike
hang-up

o Totally im m une to RF

Wired and tested, complete with
K-I element

$59.95
K-l field replaceable. plug-in. frequency
determining elements

$3.00 each

COMMUNICATIONS SPEOAUSTS
P.O. BOX 153

BREA, CAUFORNIA 92621
(7 14) 998-3021
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Since 1969, the year In which TEN-TEC introduced
the fir st so lid-state HF transceiver, progress has been
rapid . It was in th is year tha t we produced the POWER­
MITE which triggered the booming QRPp activity . Two
years later, the ARGONAUT fol lowed. demonstrating that
Ham Radio can be more than Just push-button com­
munication.

Then, in 1972, a break-through - the 100 walt " 405"
so lid state linear ampli fier which requi res but two walls
of rf drive power, And in 1973 the 200 wall TRITON

made its debut, with un ique and exciti ng operat ing
advantages made possible by full solid-state technology.

At the moment, there are over 7,500 solid-s tate TEN­
TEC transceivers In service In nearly every Free-wor ld
country. We are acknowledged. we think, to be the
World 's Most Experienced Designer of Fully Solid-State
HF Transceivers. And there Is no short cut to design
perfection.

It is notably significant that TEN-TEC is the only
manufacturer that has placed a five-year pro-rata war­
ranty on output transistors - with an unlimited guaran­
tee the fi rst year against failure from any possible cause
under normal operating conditions.

You can put your lull trust In the Integrity of design,
quality, craftsmanship and performance to speclllcations
of any TEN-TEC product . Year after year after year . ..
See your local TEN-TEC Dealer, or wri te for fu ll deta ils.

-e-•- .

O()
•

• __•.~
ArgO,~n;au~tF~L.-':'~~
SSB/CW 5 watts input. Fully sona-stue.

TEN-TEe
SEVIERVILLE, TN. 37862
EXPORT:5715 LINCOLN AVE.
CHICAG O, ILLINO IS, 60646
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Alexander MacLean WA2SUT, NNN/lZVB
18 Indian SlXing Trail
Denville NJ 07834

How Do You

Use ICs?

It is remarkably uncritical
to use. The only basic re­
quirement for it, and the
other divider ICs, is to feed it
a square wave. If you feed it
with a 7400 oscillator or
something similar, this will be
taken care of automatically.

If you are using a sine
wave source, you will have to
run it through a clippi ng
circu it. The IC oscillator fee d
is the more common by far.
T he signal is usually fed from
one section of the 7400 used
as a buffer stage between the
oscillator and the divider, but
this is not always done.

Once the basic patterns of
hooking up the 7490 as a
frequency divider are learned,
you will have them, and it is
just a question of applying
them to your use.

Fig. 1 shows the divi de by
te n circuit. Simple, isn 't it ?
All yo u do is ground pins 2,
3, 6, 7 and 10, connect pin
11 to pin 14, feed the input
signal to pin 1, and take the
output from pin 12.

As Fig. 2' shows, adding
stages is just a matter of
repeating the same thing,
with the output of one stage
going to the input of the
next .

While not always used, it is
not uncommon that there
will be a bypass capacitor
connected between the Vee
pin and ground with this and
the other divider ICs. One is
used for each IC in the chain.
The value is usually 0.01 to
0.1 uF.

To get divide by two and
divide by five, it helps to
understand how divide by ten
is ar rived at. The 7490
actually star ts off by dividing
by five and two, the two
bei ng combined to get div ide
by ten.

Pi n one is the divide by
five input. The output is at
pin eleven. The divide by two
input is at pin fourteen and
the output at pin twelve. For
divide by len, the divide by
five output is connected to
the divide by two input.

Without this connection
between pins eleven and four­
teen, the two sections are
available for separate use. An

"'000 our

Th is is the hookup to be
discussed here. It is so co m­
monl y used for all clock,
timing or frequency di viding
circui ts t hat o nce it is
learned, whole sections of
equipment will fall into place.

Depending on how it is
hooked up, the 7490 will
divide the input frequency to
it by two, five or ten. It will
do this with any frequency
up to the device's frequency
limit, about 20 MHz for the
7490, and higher for the high
speed versio ns of the 7490.

most fre­
the 7490

I, , I,
, • ' M , • .~ r-

-
-"
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-" • • r- •
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'.~.•.'.'O ......'.'" 1.' ,•. '.00

as perhaps the
q ue n tly used :
Decade Counter .

The 7490 is used two ways
in a freque ncy cou nter. O ne
section of the cou nter uses it
as part of the actual counting
circuit, where it connects
with the driver that runs the
numerical readout. Using a
slightly different hookup of
the same device. it is used in
the timing chai n to divide the
basic "clock" or osci llator
frequency to the desired
time.

- - part III

Fig. 2. 7490.

".

T he ICs (I ntegra ted Cir­
cuits) used in fr equen cy

dividing circuits are one
group of ICs that can restore
your fait h in the IC drea m.
While many of them were not
primarily designed for just
that purpose , they find wide
application in manv IC pro­
jects.

They are probably t he
easiest circuits to hook up
and use, and in the applica­
t ions to be shown, requi re no
externa l par ts . While there are
several whic h are com monly
kno wn and used , there is o ne
in particular that sta nds o ut

•
..

1 00

Fig. 1. 7490.
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Fig. 6. 7493.
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comes a point beyond which
there is no usable advantage.

While the 7490 is the most
commonly used divider IC,
there are ot hers common
enough to warrant kn owing
a bo ut.

The 7493 Four Bit Binary
Counter will give divisions by
two, fou r, eight and sixteen
when it is connected as a
freque ncy d ivider .

The tec hnical data lists
two ways of hooki ng it up.
The first, shown in Fig. 5A, is
as a four bi t binary counter
with "A" o utput (pin 12)
connected to "B" input (p in
1). This is shown as givi ng
divisions of 2, 4, 8 and 16 at
o ut puts A (pin 12), B (p in 9 ),
C (pin 8 ). and D [pin 11 )
respective ly.

The seco nd hookup does
not use the A section, but
feeds the inp ut directly to the
B input as shown in Fig. 5 S,
gett ing divi sions of 2, 4 an d 8
at B, C and D respect ively.

While the above infor ma­
tion comes from the technical
data on the device, Fig. 63

shows an actual circuit taken
fro m a piece of equipment.

Here the device has been
adapted to provide divide by
six o pera tio n, which shows
you how much respect some
people have for what the
device is supposed to be able
to do.

The next device of interest
is the 7492 Divide by Twelve
Counter. This also has two

Fig. 4. 7490.
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drift. It will be in cycles or
tens o f cycles per seco nd .

Even if your counter could
read the actual frequencies,
past a certain percentage of
the frequency the readout
would be a blur because the
actual frequency would be
instantaneously changing.

In pract ice, quite a bit
before you reach th is prob­
lem, you will run into the
act ual accuracy of the crystal
used in the t iming chain.

There is a limit to the
overall accuracy to which you
will be able to set and main­
tain the calibration of your
oscilla tor , wh ich is the overall
determining factor in how
accurate yo ur counter will
be.2

If the tolerance of your
crystal is such that the best
accuracy you can expect at
t wo meters is wit hin a few
hun dred cycles , it will add
nothing to be able to read
wi thin cycles per seco nd .

With the simpler circuits,
you may ha ve an actual
accuracy to within a kHz or
so at those frequencies, so the
additional digits of readout
may show you down to
cycles per second and your
answer may be off by kHz.

While you can read your
t ra n smi tte r freque ncy to
wit hin a very close tolerance
(up to 30 MHz or so), there
comes a point where a usable
reading ceases to exist. For
normal use, most inexpensive
counters will put you within
100 cycles and may even get
within ten.

Beyond that it begins to
become impract ical to get a
figure t hat is usable with
simple eq uipme nt. Of course,
with aud io freque ncies you
may be able to go do wn to
parts of a cycle, bu t sti ll there

B

II. OUT

Fig. 5. 7493.
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tlon is to bui ld a co unter to
re ad your freq ue ncy 10
maybe a few thousan dths of a
cycle - maybe even better if
you get a good deal on the
readouts.

Unfortunately, it just
doesn't work that way. There
is a law of diminishing returns
that gets in the way. In this
case, it is a mat ter of time.

Start ing wi th a 1 MHz
crystal, you have a s ignal o f
0.00000 1 seco nd per cycle.
Six 7490s will give you a o ne
cycle per second pu lse.

If , for example, you
wanted to read an audio
signal to better than one
cycle per second, yo u would
have to have a slower timing
pulse. This is easy to do by
adding another divide by ten
stage, but this is where the
t rouble start s.

One more stage makes a
pul se that is ten seconds in
length. Two stages wou ld be
needed to read an audio
signal to within hu nd redths
of a cycle per second .

This means one cycle per
hundred seconds pu lse. That
works out to one minute and
40 seconds. Add two more
decimal places and you will
wait 1000 seconds which is
over sixteen minutes.

Even if you r cou nter had
tim ing pu lses of that du ra­
tion, over a period of that
long, a high freque ncy oscitla­
tor is going to have so me

A

Fig. 3. 7490.
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input to pin one will yield
divide by five ou tput at pin
eleven. An inp ut at pin fou r­
teen will yield divide by two
output at pin twelve.

If both outputs are
desired, both inputs can be
connected to the frequency
source and the two outputs
wilt be available at their
respective output pins.

Examples of these hook­
ups are shown in F ig. 3, A
and B, and Fig. 4 . That is a ll
there is to it. Then it is just a
question of decidi ng what fre­
quency divisions you want ,
block diagramming it and
assembling the needed ICs.

Switching is not critical,
and it is easy to get a wide
variety of combinations that
will serve many purposes.
Some forms of these hookups
are the backbone of the
var ious cou nte r and clock
t iming circui ts. Learn them
and a whole sec t ion of the
more complex eq uipme nt is
yours.

Besides frequency cou nter
use, this same type of circuit
is used for a freque ncy cali­
brator (secondary frequency
standard) for receivers and
transmitters .

The output from an Ie
buffer stage is usua lly con­
nected to the rece iver. A
switching arrangeme nt pro­
vides a choice of available
outpu t frequenc ies, such as 1
MHz, 100 kHz, 10 kHz,S
kHz, 2 kHz and 1 kHz.

For counter use, it is the
final output signal gating the
counter part of the circuit
which determines what the
frequenc y range is that is
actually counted: MHz, kHz,
Hz or whatever degree is
desired .

Cons ide ring that the 7490..
can be bought fo r as low as
abou t 50</ each, the tempta-
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Fig. 9. 7476. Unused pins
NC. 16 pin package.

both sections giving the letter
names and the pin numbers
for each pin.

These circuits have been
shown to gain familiarity
with such circuits. As can be
seen, they are all very similar
in the ir lack of complexity.

These can actually be
thought of as practical
building blocks. T hese, 0 1

similar circuits, can usuall y be
lifted bod ily from one piece
of equipment an d used for
the same purpose in another ,

By keeping a card file of
such circuits, you will build a
reservoir of them that can be
tapped when needed for yo ur
own equipment. Just deter­
mine what frequ ency
divisions are necessary and
pick the circuits need ed fro m
your file.

As you run across other
devices used fo r this purpose,
you should have no trouble in
recognizi ng the complete
circuit and isolati ng it sche­
matically for yo ur file. -

References

I " A Satellite FAX System You
Can Build: ' Taggart. Ralph E.,
73. September 1975, Pilge 39.
2 " Ho w A c c u r a t e Is Your
Cou nter - Really?" Bloom,
Robert E., 73, Apr il 19 76 , page
11 0 .
3,4 " Bu ild This Excit ing New
TVT ," Hutton, Louis E., 73,
March 19 76 , page 76.

5 " In expe nsive HF-VH F Fre­
cveocv Standard," Hin kle, F. E.,
Adams, W. T ., 73, Apr il 1976,
page 62.
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neeted together and give a
switching feature to cont rol
the stage (Fig. 84

) .

The seco nd, using a 7476
(Fig, 9 S

) , is qu ite straight­
forward, but there is o ne
unusual feature . Notice that
the device is split into two
separate rectangles and that
inside each are letter designa­
tions as well as the pin num­
bers outside .

For simp licity, most ama­
teur schemat ics on ly make
use of the pin num bers or
sometimes use the compu ter
schemat ic symbo l for easy
identification of the device.

Since these are computer
circuits, they have a com­
puter termino logy not only
for the device fu nction , but
also for the names of the
various connections withi n.

Thc Ic tters refer to those
names. As they are not rcally
needed for o ur purposes , they
will not be explained. It is
unlikely that you wi ll find a
schemati c whe re the letters
will be given without the pin
numbers.

It is st ill easy to see that
the diagram refers to just o ne
device even tho ugh it is
drawn in two parts.

In the unlikely event that
you do find a schematic that
just gives t he letter names,
you will have to refer to the
tec hn ica l data for that
part icular device .

Somewhere in there
should be the full drawing of

, 1 • ? .. ..

Fig. 7. 7492.
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unused sect ion floating, but
thi s might be able to cause a
false pulse or other unstable
operation.

You can probably t ie the
u nused input to the input of
the sect ion you are using and
ignore the output from the
unwanted sect ion , but the
safest method might be to t ie
the unused input to the Vee
sou rce through a 1000 Ohm
resistor.

So me of the circuits show
the unused sect ion's input
connected to ground , but this
may not be safe for all of the
devices.

While not usually referred
to as freq uency dividers,
there are flip flop ICs which
can perform the same func­
t ion. They can easily be
applied to a circuit to get the
requ ired frequency division .
Two such circu its are shown
for illustration.

The first is the 7473
hooked up to provide divide
by four output. In thi s case,
pins two and six are con-

Dlv. of Bob Whan & Son Electronics, Inc.
2400 Crystal Dr., Ft. Myers, Fla. 33901
All Phones: (813) 936·2397

Send 10e tor new catalog

,'1'10 CRYSTALS FOR

tl\e\el C\\\zeI\S Marine
631\d Radio

~LmJ
CRYSTAlS

We're Fighting
No Price Rise
FOR FREQUENCY STABILITY
Depend on JAN Crystals. Our large stock of quartz
crystal materials and components assures Fast
Delivery from us!

ways of hooking i t up for
different frequency divisions.

Connected as a divide by
twelve cou nter (Fig. 7A),
outpu t A is connected to the
BC input , giving divisions by
2, 6 and 12 at A, C and D
respectively.

If A o utput is not con­
nected and the signal is fed
directl y to the Be input, you
get divisi on by three and six
at C and 0 outputs respec­
tivel y, as shown in Fi g. 7B.

These appear to be as easy
to hook up and use as the
7490. You just decide which
of these divisions you require
and work out the device con­
fig uration to do it. They
hook up like building blocks.

There does not appear to
be a consensus about what to
do with the unused sect ion of
a divider IC when you o nly
need o ne part of it. Thi s is
quite co mmo n in practi ce
where you o nly need o ne
sect ion to get the required
division.

In many instances it may
be safe to just leave the ent ire

CRYSTAL SPECIALS
Frequency Standards

100 KHz (HC 131U) $4.50
1000 KHz (HC 6JU) . . . . . . . . . . . ... . . . . . . 4.50

Almost all CB sets. TR or Ree _ $2.50
ICB Synthesizer Crystal on request)

Amateur Band in FT·243 . .. . . . . . • . . . . . . . ea. $1.50
. . . . . . . . . . . . . . . . .. 41$5.00

BO-Meter $3.00 (1 60-meter not evan)
For t st class mail, add 20' per crystal. For Airmai l,
add 25', Send check or money order. No dealers,
please.
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$29.95 each
Wired and tested, complete with
K-1 element

communicationl Ipeciali/tl
P. O. BOX 153

BREA, CALI FORNIA 9262 1

17141 998-3021

K-1 FIELD REPLACEABLE.
PLUG-IN. FREQUENCY
DETERMINING ELEM ENTS

$3.00 each



Wayne Green W2NSDIJ

Thirty Years of Ham RTTY

The old Model 12 "warhorse " Teletype machine .. . the
printer that got amateur radio teletype started back in 1946.

110

tones on the high end o f two
meters. It turned out to be
John Williams and a dozen or
so other RTIV amateurs
hunting and pecki ng away at
eac h o ther.

Within a few weeks, I had
my own printer and had put
together a tone generator and
demodul ato r, co mplete with
autocall ci rcuits, and was
joining in the fun. I also t ried
it o ut o n 11 meters and made
qu ite a few good contacts
with W6s, including W6NRM,
one of the more important
RTIY pioneers. On 80m I
had to use make-break keying
since FSK was not yet per­
mitted, but even so qui te a
few co ntacts were made, even
o ut to Ca lifor nia.

The two meter distances
between sta t io ns were such
that beams were required to
make most of the contacts
... and that meant th at many
operators were unab le to
copy what was going o n.
John solved this by setti ng up
a repeater on top of the
Municipal Building in down­
town Manhattan. I won't
soo n forget the project as I
was the one who climbed ou t
on that copper roof one mid­
night in the middle of a snow­
sto rm to set up th e antennas.
In case you wonde r how I
managed to hang on to the
stee p roof (you can see it as
you drive across the Brookl yn
Bridge or the Manhattan
Bridge), there are little pegs
sticking up, and these pro­
vided hand and foot holds. If
it had n't been the middle of
the night I'd never have made
it . .. one look do wn and I'd
have had it.

Th e repea ter made it
possible for all of the RTIV
gang to talk with each othe r.
Most of us were using auto­
matic circuits which made it
so messages could be left for
us whe n we were not present.
Often I would leave my
machine on short start, which
would permit it to copy
everything o n the channel,
and I would come home after
a day or two away to f ind
maybe fi fty feet of rag
chewi ng and gossip piled up
o n the floor.

next weekend I drove home
to Brooklyn and picked up
my ho memade battery trans­
ceiver . . . built pre-war out of
Radio magazine. Ho w many
of you have seen copies of
Radio? It was the class maga­
zine of the 30 's a nd made us
all wonder wha t was wrong
with Q5T.

Ten meters was opened, as
I recall, alo ng about late
November 1945, and the 2!h
meters was changed to 2
meters in Decem ber 1945.
Within weeks W2BFD was
going hot and heavy wit h his
audio frequency shift radio
teletype up o n 147.96 MHz
and slowly gat hering a group
of interested pio neers.

The equ ipment in tho se
days was a Model 12 Telety pe
machine with good stro ng
electromagnets for each o f
the fi ve pulses of the Baudot
code and o ne whopping
magnet to make the selected
key print. Signals were sent
serially and converted to
parallel with a mechanical dis­
tributor o n the keyboard.
The whole works made a
terrible racket and a lot of
radio hash.

My own interest in RTIV
was sparked in 1948 when I
heard a pecu liar tweed li ng of

to the microprocessor

was teaching radio and radar
at the submarine base in New
London at the time, and it
took but minutes for me to
dash up to the lab and put a
rig on the air and start
making ham contacts. The

from the Model 12- -

A mateur rad io teletype
got its start in 1946

soon after the two meter
amateur band was ope ned.

I remember getting word
tha t 2Y2 mete rs was open
along in September 1945. I



Here's Wayne in 1952. Watching are Faye Emerson, Bill Halligan, Skitch Henderson, Conrad
Nagle and Herb Sheldon.

Code ident ifi cation of the
RTTY station, which the
FCC eventually ad mitted was
no t needed, irritated RTIY
purists. Some retaliated with
RTTY si mulated Morse call­
signs, others with very high
speed CW, and some by
ignoring the whole thing as
much as possible.

It was RTIY that got me
into publishing in the first
place. I fo und myself working
in a spot with a mimeo
machi ne in 1951 .. . they
were rather rare at that time
... and wit hin days the first
issue of the" Amateur Rad io
Teletype Bulletin" was in the
mail to those amateurs I

released rules perm itt ing FSK
on the low bands, they were
already out of date and ex­
treme ly inhi bit ing to experi­
menter s. A goodly percentage
of the RTIY crowd was
experimentally minded, more
interested in technical
developments than in rag
chewing. The rules stipulated
850 Hz frequency shift at a
t ime when amateurs we re
getti ng ready to change fro m
this age-old sta ndard to much
narrower shifts. New fi lter
t c c h n iques and detectors
made narrow shifts practical.
Years later the FCC finally
okayed narrower shifts.

The requirement for Morse

-

Insiders, well aware of the
utter contempt ARRL HQ
had for their shee p-like
me mbers, fou nd things some­
what im p ro ve d u nde r
Huntoon (Kahn's protege).
Hopefully someone will
someday write a true history
of amateur radio and put
ARRL in its real perspective.

In the late 50's when the
Model 15 printers started
beco ming available at reason­
able prices, the Mo del 12s
were ret ired. The Model 14
strip printers never got to be
very popular hams
wanted pages of paper, not
strips.

When the FCC finally

•

Some stations were set up
for automatic roger. This was
a neat little circuit which
would turn on the other
fellow's rig and send back a
couple of bleeps to let yo u
know that your message had
been copied. It wasn't exact ly
lega l, but it was a good
pioneering effort. It is a pity
that the FCC has historically
made it so difficult for ama­
teurs to experiment and
pioneer things. One wonders
what m igh t have bee n
developed if amateu rs had
been permitted to have their
head. Cons idering the resis­
ta nce of t he FCC to
pio nee r i ng a nd th eir
molasses-like acceptance of
change, it's a wonder we've
done as well as we have!

Speaking of resistance to
change, we started to work
toward getting the FCC to
permit FSK on the low bands
in 1950 ... it took seve ral
vcars before FSK was finally
permitted. In all fairness to
the FCC, the time it took was
not so much a result of their
slowness as the bitter fight
put up against RTIY by the
A R R L. The League
countered every effort of
RTIYers with legal efforts to
stop them. Fortunately for
the RTIY group, the ARRL
was in very poor favor with
t he FCC. Despite their
massive efforts, the ARRL
racked up quite a few years
when every single petition
they put in was refused by
the FCC and everyone the
ARRL fought was acce pted.

This was the period when
the Novice license was set up
(wi th extre me resistance by
the AR RL), and the Tech
license. The chairman of t he
FCC was a ham and he was
well aware of the attitude of
ARRL HQ toward the hobby
... and he was determined to
hclp amateur radio progress
despite Budlong and Segal.

The ARRL didn't get a
friendly recept ion in Washing­
ton until well aftcr th e up­
rising against Budlong and
Segal led by Mort Kahn
W2KR, when Budlong found
himself suddenly "retired"
and Segal replaced by Booth.
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The Model J2 keyboard plugged into the big heavy table. It is
dominated by the motor which drives the transmitting and
receiving distributors. It was very notsy.

Punched tape drive. This is unusual in that it was built in
about 1952 and had an electronic distributor instead of the
usual motor driven mechanical job.

The Model 12 was eventually replaced by the Model 15 (J 9)
printer. Here is a photo of an operator using a Model 15 in the
73 ham shack in 1963 ... note key for Morse /D. l1/e've
always had nice operators.

This is the converter and control panel for the Model 12, Note
the filters at the lower right . . . three for the mark and three
for the space tones of 2125 and 2975 Hz. Upper left is the
polar relay for driving the printer magnets . . . selenium power
supply for the magnets . . . autocall circuits on the upper right.
This was designed and built by the grandfather ofall R TTYers,
John Williams W2BFD.

dollarettes as the Model 12 in
1946.

Even more popular now

many amateurs are using
Model 33<, and 35<" which
cost about as much in todav's

my becoming editor. My
enthusiasm for RTTY and
other technical innovations
has been apparent in the
pages of the magazines I have
edited down through the
years.

So here we are th irty years
later ... the Model 125 are
long gone, Model 155 arc con­
sidered too old for mos t use,
Model 28s are popular and

knew to be interested in the
subject. I put this out
monthly until 1 took over as
editor of CQ magazine in
January 1955.

As i nterest in the
" Bulletin" grew , I shifted to
offset printing, cramming as
muc h as possible in the pages.
By 1952 my column on
RTIV started in CQ, and it
was this tha t event ually led to
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W2TL Y, W2DXD and john Williams W2BFD.

Back view of the electronic distributor showing plug-in tube
module, power supply and A FSK tuned circuits.

require a pioneering spirit
that few of the traffic
handling amateurs possessed.
And the routine involved in
t raffic wasn 't interesti ng to
experimenters.

Th is may change as more
and more RTTY equipment is
made available which is rela­
tively foolproof. One can
foresee the ham station of a
year or two fro m now with
auto 10, auto search receiver,
auto logging ... things like
that ... and all spelled o ut by
the built-in program so it te lls
the operator just what to do
on the CRT.

There are more than a few
amateurs who are so wrapped
up in the past that they do
not co nsider RTIY or com­
puters as legiti mate parts of
amateur radio . Pity ... for
not only are they preventing
themselves from havi ng a lot
of fun, they are pressuring
other amateurs and the maga­
zines to preserve things as
they used to be instead of
loo king to the fut ure .

Needless to say [hope­
fu ll y ), I am most interested in
what you pioneers are doing
wi th RT TY and micro­
processors in the ham field.
There is no questio n in my
mind that this is one of the
most important developments
in the hi story of the hobb y.
Don't forget to keep no tes of
your work . . . and write
articles so the rest of us can
benefit by your work .. . and
enjoy. -

It 's quite possible that the
RITVers will be pioneeri ng
compute r interfacing via
radio, permitting exchanges
o f i nfo r matio n, pl aying
games, and a lot o f things we
haven 't even considered as
yet.

Oddly enough, RTI V,
wit h its capacity for handling
large amou nts of traffic, has
never been used much for this
in a mateur radio . Perhaps the
same dichotomy which made
ARRL HQ feel that the y had
to fight RTIV with every
weapo n at their disposal has
been responsible. Traffi c has,
since the early days of ama­
te u r radio, been almost
entirely an ARRL dominated
fun ction . .. and the ARRL
has never really come to
terms with RTIV.

As far as I know, I am the
o nly RTIV operator to ever
make BPL using RTTV .. .
back in 1952 I set up my
stat ion o n 42nd Street in
New York and accepted
messages for servicemen over­
seas at Christmastime. They
were routed by two meter
RTIV to OX operators and
many thousands were sent to
servicemen. This was all
arra nged by the loca l RTTY
amateurs and the stat ion was
manned by volunteers for
several weeks.

In all fairness to the
League, it shou ld be po inted
out that RTIY never got to
be si mple enough for the un­
educa ted amateur. It d id

Group of pioneer R TTYers at meeting on Long Island about
1951.
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which permit you to type out
your messages, edit them as
you please , with often used
paragraphs or even pages
a vailable in memory for
insta nt recall ... and the
ability to make contact via
FSK of any shift, make-break
.. . and using any popular
code such as Baudo t, ASCII,
or Mo rse (at any speed ...
pro bably up to or o ver 100
wpm).

• •

- ./.,
-:

are the video printing systems
such as the HAL. A few
amateurs are into generati ng
RTIV or Mo rse via micro­
computers and th is seems to

be the way th ings will be
go ing in the foreseeable
future. It costs less than a
Teletype machine and is
infinitely more flexible .

By the end of 1977 we
should have several syste ms
ava ilable for the lazy to buy
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Stephen E. Uhrig WA3SWS
3893 Jumper Hill Lane
EJlicoll City MD 21043

- - lights flashing, horns blaring

Burglar Alarm

Big Noise

cycle is such that the horns
will have t ime to cool off and
can run in th e alarm con­
dition virtua lly fo rever with
no adverse effects. By
switching the two horns alter­
nate ly, a very distincti ve and
effect ive sou nd is produced
which is sure to draw atten­
tion to the vehicle. Most
vehicles have two car horns
which are driven in parallel.
One side o f each horn is
always grounded, while 12 V
de is applied to the high side
of the two horns by the horn
re lay whe n you push the horn
button on the steering wh ee l.
In K3UPU's alarm system, a
standard heavy-duty f1asher is
used to cycle an SPDT relay.
The N.O. and N.C. contacts
of t he relay are hooked to the
high side of eithe r horn.
When 12 V de is applied to
the circuit from the alarm
system control circuitry, the
two horns on different fre­
que ncies are so unded alt er­
nate ly, producing a very
penetrating foghorn-type
sound. My vehicle, a 1971
Ford Torino, has o nly one
horn install ed. If t his is the
case wit h your car, a second
horn can be obtained from a
junkyard for a dollar and
mounted in a convenient spot
beh ind t he gri lle.

A very excelle nt relay for
the application is available
from Tri-Tek for $1.50.
These re lays appeared in a
rece nt advertisement in 73.
This circuit is good for a
simple alarm when the car
owner wishes to keep things
uncomplicated ar::l use equip­
ment already available in t he
car.

Probably the best practical
device for a mobile alarm
system is an electronic siren.
These can be obtained quite
inexpensive ly, offer you
much greater control, and are
useful for a variety of other
applications by the amateur.
My favorite is t he prepack­
aged si re n/ PA system
designed for emergency
vehicles. These are available
from Federal, Motorola, or
even Heath kit. I use the
Heath unit in my car and am
very pleased wi th it. The

in anything but the most ele­
menta ry system. The car horn
is no t intended for cont in­
uous opera tion, and wil l soon
overheat and burn out. A
mechanical siren is not really
loud or a ttention-gelli ng, and
can be easil y disabled by t he
b u rglar by jamming the
impeller with a screwdriver or
ballpoint pen. In addition,
these sirens are quite direc­
t ional. T hey must be posi­
t ioned near t he fro nt of t he
car and point out through the
grille. The sou nd from these
sire ns is no t the characteristic
rise-fa ll sou nd of a police
sire n, bu t rather just a con­
stant high freque ncy wail that
in my opinion does not do
the job requi red of it.

An exce llent solu tion to
the pro blems associated with
t he car horn is shown in Fig.
1. This circuit, engineered by
K3U PU, overcomes most of
the disadvantages of using t he
car horn that were discussed
earl ier. As the horns are
switched on and off, the duty

the progress of burgling. It is
also adva ntageous if you get
...ome sort of notifi cat ion if
you are removed from t he
vehicle.

The two t hings burglars
hate are noise and light. Most
a larm syste ms make some
sort of noise, but not many
peop le h a ve g iven any
thought to turning on some
lights o n the car when a break
is detected . Many times I
have heard an alarm system
sounding o n a vehicle in a
crowded parking lot at night,
but u ntil you are sta ndi ng
right in front of it you ca nnot
determine just whic h car is
sou nding off. It is a simple
matter in most vehicles to
activate the 4-way flashers
with an a larm system a nd
ma ke t he alarm t ha t mu ch
more effective. As ment ioned
previously, the noisemaker
device incorpora ted into the
system is us uall y t he car horn
or one of t he Micke y Mouse
mechanical sire ns. Either of
these leave a lot to be desired

W ith the increase in
crime rates, smart

amate urs are giving ser ious
thought to so me sort of
security system in their auto­
mobiles to protect their
Investmen t in com munica­
tions eq uipment. Whil e there
have been dozens of art icles
published recently on alarm
systems, with all sorts of
fancy control circui try, the
ma jority of these alarms
merely activate the regul ar
car horn or a simple siren.
Presented here are several
other suggestions for drawing
attent ion to you r vehicle
whe n there is an at tack on
the car.

A burglar alarm should ful­
fill two objectives. The fi rst,
hopefull y, is to act as a deter­
rent and keep an intruder
away from your property in
the first place. If he wants
what you have bad enough to
attempt intrusion, th e syste m
should attract enough atten­
t ion to make him extremely
uncomfortable whi le he is in
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Fig. 1. K3UPU's foghorn alarm circuit.

stored the alarm message
unti l the repeater had been
off the air for 60 seconds.
The tape mechanis m for the
voice signal was not re liable
and the whole system was not
reall y practica l, but it was fun
to play with for a while. It 's
important to keep the alar m
down to a size that yo u can
han dle. If it gets too involved
it won't be re liable - some­
thing to stay away from. Give
some thought also to pro­
tecting the various com­
ponents of the sys tem from
defea t. If the burglar wan ts
wha t you have bad enough, as
he will if you have a fa ncy
mobile setup, he will be able
to defea t any alarm you
might have. Try to think like
the burglar might. Is there a
key switch he could monkey
with? Ca n he get to the
wiri ng from underneath t he
car? Slip so me flex ible con­
duit over th e batter y cab les.
Or, I wen t a stcp better. I am
running a supervised alarm
system in my mobile where if
any part of the wiring is cut it
will trip t he system.

My regu lar car battery
does NOT power the system.
Even if the burglar does cut
my battery wires , the system
is st ill armed. Power for the
alarm is provided by gel cells
inside the ca r. These are re­
charged by the car 's electrical
sys tem while I'm driving.

While the thought is in my
mind, don't overlook a good
loud bell for mobile applica­
tions. Bells sou nding from a
c ar a re reall y a tte nt io n­
getti ng. Ade mco makes good
ones tha t are cheap but
rugged . Again, check t he
Yellow Pages for alarm eq uip­
ment d ist ributors .

In closing. I'll say th is:
Don 't put too much confi­
dence in your alarm . Nothing
will s t o p a determined
burglar, especi ally if he has
the t ime to figure it out. Be
carefu l where you park the
car and arrange fo r it to be
checke d up on occasionally if
you are going to be away
from it for a period of time.
And again , the best security
of all is having nothing worth
stealing. •

every wire in sight tr ying to
disable the alarm. Remote
notif ication systems are
becomi ng more and more
pop u la r i n comme rc ia l
sec urity. Th is shou ld be r ight
along the amateur 's line.
There are severa l co mpanies
that market transmitter / pager
combinat ions designed for
a larm usc , but the same thing
can be accomplished by an
enterprising amateur for less
money. A VHF Engineering
transmi tter board and a
recycled commercia l pager
would make a good combina­
tion . If you use a receiver
that docs not have to ne
coded squ elch, make sure to
modulate the carrier some­
ho w. I have had a receiver
pick up an alarm signal which
I didn 't notice for some time,
because the s igna l was fu ll
quieting. Keep the an tenna
inside the vehicle where it
will be protected. You shou ld
sti ll get enough range for
most purposes. My syste m
uses a TR·22C which has
bee n modified to extend to
my commercial frequency
while remai ning usable on 2
meters. It is modulated by an

acoustica lly-coupled SC628P
So nalert. Thi s pul sat ing
Sonalert is loud enough to
fu lly modulate the t rans­
mitter when the microp ho ne
is o n its dip on the dash and
the Sonalert is under the
dash. I have had some embar­
rassing moments when I was
working an amateur channel
before I left the car and the
TR-22C was still o n the ama­
teur channe l when the system
tripped . In fac t , I haven 't
b een o n th e part icu lar
repeater since. I monito r the
system o n a com mercial
handle-talkie that I usually
have with me. You can do all
sorts o f fancy thi ngs using
your imagi na tion. For a while
I think I had the o nly mobile
in existence tha t was con­
nected to a cent ra l alar m
monitoring sta t ion. I had a
syste m that wou ld bri ng up a
repeater autopatc h and dia l
my home, telling whoever
answered that the car was
being broken into. A COR
monitored the repea ter and

special design applicat ions.
Along the line of drawing

attent ion to th e car when an
attack has been made, wh y
not co nsider ways of turning
o n lights with the sys tem?
The leads to the 4-way flasher
switch are accessible in the
wiring harness tha t run s the
length of the steering co lum n.
A contact closure will actio
vate these. Ano ther place to
get at lighting wires is at the
brake pe dal switch. By
putting a flasher in parallel
with this switch, the brake
lights will flash. Or by using
K3UPU's circu it in Fig. 1,
you can flash the headl ights
on and off, eit her alternately,
simultaneously, o r high and
low beam. Th is will create a
desirable effec t. If you are
ser ious about prot ecting your
car, you ca n mount single
faced t ra iler lights inside the
back window on the rear
deck. These can be wired in
parallel with the bright fila­
ment of the 1157 taill ight for
nor mal brake lights and turn
signals, or they ca n be used
with the circuit in Fig. 1 and
be flashe d alternately. These
lights also make for safer
d ri ving, as the car will be
much more visib le on the
roa d. Another idea is to
mount a rotat ing beacon
inside the back window. Do
not use any color other than
orange without checking local
regula tions.

All thi s is great to sca re
the intruder away, but what
if you are shopping or visit ing
and are some distance from
the car? The alarm could
sou nd fo r ho urs befo re you
wandered back to hear it.
Most likel y it will not go too
long, as I have see n police
officers or residents rip out
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Heath siren/ PA offers both
automatic and manual wail,
yelp, and PAJ as well as an
input to the audio amplifier
for a 2-way rad io input. The
wail take s 6 seconds to com­
plete an up/down cycle, wh ile
the yelp takes 1/3 second for
1 cycle. To convert the Heath
for use in a burglar ala rm, it is
necessary to have 12 V de
available when the ala rm is
trip ped - as well as a dry
contact closu re. The unit
draws about 7 Amps at 12 V
de for 55 Watts of audio out.
This must be ta ken into
accou nt when select ing a
relay for the system. The
contact closure is necessary
to select the mode of opera­
t ion once an alar m has been
detected and 12 V de has
bee n applied. I tapped in at
the wafer switch o n the fron t
panel. The re lay for this only
nee ds to handl e a few
milliamps. 55 Watts audio
out put is about what a fi re
engine or police vehicle runs,
so you can imagine the
ruckus it wil l cause when a
burgl ar se ts it o ff.

Electronic s irens designed
primarily for alarm use are
popul ar in the securit y f ie ld
and are available fro m most
security equ ipme nt supplie rs.
There should be severa l listed
in the Yel low Pages. These
have the advantage of cost ing
less than professional sirens,
and are more rea dily adapt­
able to a n alarm sys tem. The
aud io ou tput o f these is
usually onl y a few Watts, but
is eno ugh to do a very cred it ­
abl e job. These cost about the
same as a cheap mechanical
siren and are much better .
The sirens are available eith er
with a driver and speaker
together , or separate, for
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David J. Brown W9CGf
RR 5, Box 39
Noblesville IN 46060

Fig. I. Dial to tone encoder. Credit: Stamatios V. Karta­
lopoulos, University of Toledo, E. E. Department.

Dandy

Digital Dial

Decoder

I f you have a need for
remote contro lling anv­

t h ing and for whatever
rea son (cost, compl exity,
erc.) have fo und that touch­
tone signalli ng is not for you,
then indeed th is article may
be the answer to your
praye rs. This art icle describes
a two digit rotar y d ial
decoder. Instead of a bundle
for a touchtone dial, all you
need on the se nding end for
th is syste m is an easy-to-fi nd
rotary d ial fro m the older
series telephones and a single
tone osci llator.

Ge neral Descrip t ion of
System

Following the system from
the beginning with the or fg-

inat ing station sending a tone,
this tone is then broken up
into pulses by the rotary dial.
Wh enever the dial leaves its
rest posi t ion, there is one set
of contacts that closes and
remains closed until the d ial
again comes to rest. This set
of contacts is wired in parallel
with the user's PIT li ne, so
the transmitter is automati­
cally keyed while d ial ing. A
second set of contacts that
closes before the PTI set and
o pens after them allows the
tone osci llator to run up to
frequency before going out
on the air. This set of con­
tact s applies +5 V to the
oscill ator to turn it on.

A third set o f contacts,
call ed the pulser set, is closed
during the clockw ise rotat ion
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- - to control

whatever you want
••00 "

Fig. 2. 0:.1 or. C2: 1.0 uF/6 V. C3: 2.2 uF/6 V. C4: 250
uF/6 V. R l : 6.8k to 15k. R2: 4700. R3: 2000. R2reduces
B.W.l08% @IOOmVin,596 @50mVin.Altemate(no R2,
C4): Make C3 3.3 uF for 1000 Hz. C2 is loop low pass filter.
For 1000 Hz, RI is set at :::::: 10k. Input R = 10k. Smallest
reliable Vi = 20 m V.

Fa =
1.1

RICI Vi";;;;200mV

sr:
B.W. = 1070 V ~2 = %DFfo

116



••
.'
..'

'.<.'/'
•••...

-.' t>'.'r','',- ...._.
... POI.

, "."
'r
' ,'
•• C>
'.' [>
, "
, "
' . ' '" 01'"-s- .n ... .
,.'
, "
, "',' C>
' 0 '

.,....
. ..., "'" ,,"coo..

1--'1

This way it is impossible to
" loc k up " the system by
dialing one number , d ialing
clockwise and holding the
d ial at the stop, etc.

T h c seque ncer IS the
mast er t imer , and as such,
cont rol s the decod ing process
from the first clockwise rota­
t ion o f the d ial through both
numbers rece ived (see Fig, 7).

Time period B is used to
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as a 10 . 20 • 30, e tc.,
command zero understood.
We use thi s to advantage as
all-off, reset , stop, etc" for a
row of com mands. In the case
of 10, this ca ncels or resets a ll
command s 11 to 19 , The
seq ue ncer goes all the way
through its steps after the
first valid com mand, regard­
less of the second digit dialed
or no t, and re turns to 0 • 0_
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tone deco der board (see Fig.
2 ). Th e to ne decodi ng is do ne
by a rather convent io nal tone
decoder PLL IC, a 567 type.

In our system, whenever a
1000 Hz tone is present , the
decod ing circuits of the 567
PLL produce a low on pin 8
of the 567 IC. This low is
the n carr ied into the co nt rol
board on pin 3 (see Fig. 3).

The tone decoder changes
the present or absent 1000
Hz tones into a TIL com­
patible level shift , from highs
to lows. These pulses can
then be opera ted o n in a
no rmal TIL manner.

The first negative going
input pu lse (tone received ,
d ia l moving clockwise ) sta rts
the sequencer runn ing. The
seq uencer is a ser ies of one­
sho t devices hooked "tai l-to­
head," suc h that the fir st
input starts the firs t ti ming
period, call it period A, and
the action of its Q o utput
going low at the end of
per iod A then triggers the
sta rt of peri od B in the next
o ne-sho t , an d so on through
the end of period F. This
makes the sequencer self­
complet ing; thus if a user
starts a d ia l command and
o nly d ial s one n umber , the
decod ers decode th e seq uence

•

The first decod ing (for
tone frequency ) is done to
separate the ton e used for
dialing and ot her tones used
for control in our system.
T h e re fo re , t h e d e coder
appears separa te from the
control board as part o f our

of the dial, and then opens
momentarily (like a ratchet
action) at each digit position
from the number you dial
back to rest. There are eight
openings for the di gi t "8 ,"
etc. This set of contacts is
wired to keep the aud io oscil­
lator out put from reaching
the transmitter microphone
audio input by any number
of mea ns (see Fig. 1).

The results are the oper­
ator sending a ton e sequence
of: 1. a steady tone for the
durat ion of the clockwise
rotat ion of the dial; 2. a
number of " windows" of no
tone as the dial retur ns to
rest - equal in number to the
number dialed; and t hen 3. a
return to the transmitter
un keyed condition when the
dial reaches th e rest position .
The decoding circuit s are
arranged in thi s " negative"
logic seq ue nce because t his
means a valid tone must f irst
be received, thus lea ving out
incorrect tones and signals
too weak to accurately t rigger
the system to a proper count.
Only if the user is stro ng
enough and has the proper
tone will any th ing a t al l

. happen at the sys tem ! Also,
o nly the addition of a second
tone osci llator at the user end
will double th e number of
system available codes. A
duplicate decoder on the
second tone cha nnel at the
remote site is requ ired , but all
boards are intercha ngeab le
with the fi rst set except the
tone signa l decoder . This
allows keep ing at least one
system up by using boards
fro m the seco nd set. If the
system sees the firs t va lid
tone, it shou ld in turn see
each of the following tones
and the windows between,
and th us a proper cou nt
occ urs.
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Fig. 4. (Row) function decoder boards. (70s shown.) 74035 ­
Note: If destination is more TTL, 7400s would be used (with
no Rs).

versus the avai lable con­
nectors. Taken a row at a
time li ke this, one line is
needed for the l Os li ne in, ten
li nes for the units inputs, te n
li nes for the discrete ten func­
tion outputs, and one each
for the +5 V and ground, or
23 li nes. This is one over the
22 pi n single side connectors,
which isn't bad, or you can
use the 44 pin connectors
throughout as we did. Either
way, all function decoder
boards are identical and inter­
changeable, and you need
bui ld only eleven of them to
have a full deck plus a spare
to fit anyone of the ten in
use. The spare board is a good
idea for a heavil y used
sys tem. Something abo ut
fixing the syste m in a hurr y,
and then figure o ut what
gotcha later - hi!

Fig. 5 gives the p inout on
the readout decoders (BCD to
7 segment) and one possible
readout arrangement. With­
out the readouts, trouble­
shooting becomes a nearly
imposs ible task. You may
want to leave the BCD from
each digit as stakes or co n­
necto rs, a nd build the
decoder dri vers and readouts
in a separate little box as I
did, t hus allowing the read­
o uts to troubles hoo t other
BCD type projects [i.e.,
DVM, cou nte r, etc.].

Technical Breakdown
To describe a project of

th is complexity would
. .

require many pages on a pm-
by-pi n basis, so please allow
me to run through the fi rst
digit , then point out only the
differences for the second
digit.

Sequencer - Heart a nd Brain
of System

The 567 PLL decoder puts
out a low for a 1000 Hz tone
received, so as the dial goes
clockwise, pins 3 of the
sequencer and dial decoder
boards go low. Th is low
triggers the first one-shot on
the sequencer board. Each IC
sectio n in the sequencer starts
off with a high at all Q

QQ ."." ~ ."T
01-'" •• •'0.'" co. TOOL «,.. ~••o.
l o ·n · "".~ ", co~~"o.

sequence is an 800 Hz tone
sent to user after period A
(during period B), an 800 Hl
tone sent again after period C
(during period D), a brief
pause of period E, and a 400
Hz to ne sent indicat ing
period F - see Fig. 3(a).

With the actual decoder
functions covered, a final
board is left in the control
group, and it is what tells the
user what is happening at the
r epeater. The transmitter
board includes an LED driver
package 7406 to ind icate at
the repeater what state the
sequencer is in.

This board also contains
the two tone oscillators for
800 and 400 Hz used into the
repeater tra nsmi tter to tell
the user the state of the
sequencer. See Fig. 7 for the
exact timing sequence we
have found workable.

The decod ing necessary
for transmitter keying is also
on the transmitter board , and
the sa me IC uses LED Indica­
tors to show whether the
tra nsmitter is keyed and
whether it has 800 Hz or 400
Hz o n it. The proper
sequence for these LEDs is:
11 (3 sec.], 12 (200 ms.), 13 (3
sec.), 12 (200 ms.}, and 14
(800 ms.].

Fig. 4 shows a typical
function decoder board. One
reason for buil d ing them thi s
way is the many wires reo
quired in and out of a board
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decoders; th us the decoders
remain low at the output for
a fi ni te ti me. This fi nite time
is used in analog functions to
allow a gi ven amount of
decoder output low time
per t imes the number is
dialed. A better explanation
of how this is used is fou nd
later under the function
decoders themselves. At least
a third reason for period E is
that it allows bot h clear and
transfer to occur in Period F,
withou t the clear getting
involved with the dialed
number transfer occurri ng
during Period D.

Period F is a reset to 00
period by causing a high on
both the clear and transfer
lines at the same tim e, thus
tra nsferring the 00 cleared
information to the fun ction
decoders . A 400 Hz tone is
sent during th is period back
to the user, ind icating the
system is ready for more of
the user's infor mation. The

Fig. 5.
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key the repeater transmitter
with an 800 Hz tone at the
end of the first number dialed
period , period A, and to let
the user know to immediate ly
be gin dialing his second
number when the tone quits.
The second number period is
period C. Peri od 0 is used to
transfer the two received
numb er s, at thi s point
changed from the sequent ial
or serial for m to para llel or
BCD form by the 7490s , over
to the decoder l-of-Hl line
device's inputs - 744 2s in
this case. This transfer is
accomplished by the use of
the 7475s cal led latches.
These latches are such that
the input lines change with
the incom ing BCD informa­
tion as the 7490s count up to
the correct nu mber, but do
not " transfer" that BCD
infor mation to the output
lines until the clock lines of
the 7475s go high. Without
the latches, t he 7442
decoders would follow the
74905' outputs and produce
false low outputs at the
ou tput pins of the 7400 or
7403 funct ion decoders for
some numbers prior to a nd
including the number desired:
in our "73" example, 00, 10,
20, 30, 40, 50, 50, 70, and
71, 72, and the desired 73 .
This you do not want. With
the latc hes you have exclusive
out puts, at 00 and 73, the
number desired .

Period E has several not
too apparent reasons for its
existence. One , it serves as a
settli ng time to allow the
translated (serial to BCD) and
transferred numher to be
decoded by the function
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WITH TH IS NEW BALUN

9-
0 4fmobile

clock kit
$25.95

6 Digit .33" L ED - 12 or 24 Hour
Here's a completely selt-comained handsome dig ital clock for any 12 vo lt dc

application. SI'niI II si ze l4 14"",2"x2" j and rugged extruded alumi nu m case makes this
clock ideal for mobile usaqe. Unique features such as ceramic reso nator .0 1% ecc uracv.
Pola roid lens filte r and displ ay b lanking cont ribute to t he value o f t his k it .
Colon available : Black, Gold, Silver, Bronze, Blue (specify)

110 Vo lt Version Iuses 60 Hz line) .•••• . " " • . , •. , . " " •. , .. ".,. , . " , $22 .95
110 Volt Alarm 11 2 HR on ly ) •. , , , •..•• .• , , • , , ..•.. . , , .. , , , • , $ 24.95
T ime base o nly (use with any clock I S4 .95

4 R H O U R S ER VICE

Sol i&foction 1/ 00"0 " ­
' ....d .. .. m " n .. y ....­
f "'n d ,'d. ,\/0 COD.
O .. d .. .. & ",nd ....
$ 10.00 odd $.75.
NY ,,<,&id, ·n t . ad d
7';- la.~ ,

SIREN KIT
Produces pol ice·type wai l
of siren at t oy volume.
Runs soeaker from 3-45
Ohms t o 200 mW output.
Requires power source of
3 to 6 volts. A neat tov
for the kid s.
Complete Kit $2.95

POWE R SUPPLY KIT ±15 V, +5 V
A complete bench supply ! Dua l track ing
regulator pro vides adj u stab le it) to 15
Volt s a t 100 mA, while a stable 3
term inal regulator produces 5 V at 1
Amp. Nevel 2 transformer design per­
mits 110/220 V o perat io n. Complete
with all parts except case and cord .
PS-3 Power Supply Kit $14.95

Both fea t ure: 7 t o 30 V input range,
t hermal shutdown a nd short circuit pro­
tection.

7805/340-5 __ ...9801
1 Amp TO-220 LM-309K....S1.19

1 Amp TO·3

•

LEO BLiNKY KIT
A grea t a ttention getter
which alternately flashes
2 Jumbo LEOs. Use for
name badges, buttons, or
warning type panel lights.
Runs on 3 to 9 vo lts.
Complete Kit $2,95

. CURR ENT LIM IT RESISTORS
• .43" LED R EADOUT
• HOOK-UP INSTRUCTIONS

OP-AMP SPECIAL 10 for $2.00

_ 749OA
_ 74 75
_ 744 7

741

PC LUG MOUNT 10V, 400mA
ideal lor horne bf-ew clocks $ 1.49

HiirllLlHUJ alantrmlas
P.O. Box 4072A, Rochester NY 14610

SEND 2S t. FOR ILLUSTRATE D CATALOGUE

~ffi3

Extend the range V ""
01 your counter to - - __
600 MHz . Works
w ith most a ny counter. Completely
assembled and telted. Cho ice o f +10 or
+ 100, specify with order. $59 .95

600 MHz
PRESCALER

LI N E CORD TYP E
12Vac 175mA
short cord 16-10"1 ... 99d
Ion cord 172" ) , , , , , $ 1.69

FM WI RELESS M IKE KIT
Transm it up t o 300 ' to
any FM broaocest radio.
Sensitive mic. input re­
quires crystal, cera m ic or
dynamic m ike . Runs on 3
10 9V. Small o ne inch
square size.
Complete Kit $ 2.9 5

Take advantage of a special o ne t ime deal o n facto ry prime mini-dip cc -arn cs. These
were house numbered for Xerox Corp., but also ha ve the 74 1 number printed o n t hem.
This is t he LOWEST p rice in the USA !

DECADE
COUNTER $2.95
PARTS KIT

FERRITE BEADS w ith info and specs . .... , .... 15/$1.00
6 hole Balun beads , •....... , , , •.... 51$1.00

S LIDE POT·l 0 K Linear taper ,. 4 /$1 ,00

1oo0uF1 5 VF ILTE RCAP 5/$1 .00

the time tested Model 11( balun is still
lVail.ble. Raled It I KW CCS (] KW
PEP input) .
2"" " di• . WI.' 01 . SI6.npPO.

ON LY PALOMAR BALUNS
HAVE ALL THESE FE ATU RES

AND FOR FULL LEGAL POWER

FrH descripti...e brochure on reql,tl!st .
OrMr direct .

Model1K U2.S0 Mode llK 116.'5
Center insu lator without b.lun 11.n

Postpaid U.S. & C.n.da .
Specily ralio I : I or 4: 1

C.liforni. residen ts a dd 6 OJ; 'all .
Send check or money or der 10 :

on .11 b.nds 160 to 10 mete rs . Runs
cool as a cucumber at its CCS rlting
of 2 KW (Continuous output power
through the balun It matched ~dl.

." di l . WI. HOI . U2.S0 PPO.

• Toroid.1 core for highest efficiency .
• Teflon insulated wire to pre ...ent arc·

o...er. OK for tuned feeders .
• St.inless stHI .yebolts take .ntenna

tension . Won't rust . won 't pull a~rt.

• Epoxy filled UII! . Ab solutely
w.terproof.

• Lightning prolKtion bui lt .in .
• Wideb.nd 1.1 to 30 MHI .
• Hang ·up IKlok prov ided.
• Now 1 .... i1.ble in either I :.1 or 4 : 11

r.tio. 1: 1 rltio metches 50 or 15 ohm
co.x to SO or 15 ohm bal.nced lo.d
(di po les .nd in...e rted veesi . 4 : I r.tio
mllches SO or 15 ohm COil to 200 to
300 ohm bal. need load.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
Phone : ( 714) 747-3343
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Fig. 6.

All ten lines of the fir st
digit (lOs ) a nd second di git
(uni ts), from IC7 a nd IC11
respect ively, are ta ken to
anot he r board in our system,
t hough that board 's con tents
(see Fi g. 8) cou ld be bui lt o n
t he decoder board with IC7
a nd lCll . We wanted high
an d low decoded outputs
avai lable , a nd this made 20
high, 20 low, 8 input, +5 V,
and ground, or 50 lines - too
man y for the connectors we
were using. With a second
board you ha ve 10 inputs
(one low ), 10 output s (one
high ). per IC (1 Os a nd units),
for 40 lines, plus +5 V a nd
ground, for 42 lines. Fig. 8
sho uld be se lf-explanato ry in
that anywhere you have a n
input line co m ing in lo w, it
leaves high, a nd vice versa .
For ou r 73 example, th e fi rst
digit " 7" input is low enter­
ing and h igh leaving. and
seco nd d igit " 3" input is lo w
entering and high leaving;
thus o nly the "7 " and " 3"
leave th e inverter board as
highs.

F o ll owin g these two
out put highs to t he (Row)
fu nction decod er board fo r
70s row, they enter t he
inverted fir st d igit " 7" and
second digit " 3" lines, and go
to o ne pin of a ll t he NAND
gates, and to IC19-1 3 respec­
tive ly. Regardless of whether
the 7400 or 7403 le s are
used, t wo highs at the inp ut

2-3, is low during periods A
through E, a nd therefore IC5
a nd 1C9 a re free to cou nt
during any of these periods
(periods A and C bei ng t he
ones that matter). If the read­
out blanking switch is turned
to off, you will see each o f
t hese cou nts as cha ng ing BCD
information (and thus read ­
out number s) during the di al
returns.

After the period A loading
of IC5 a nd the period C
loading o f IC9, period D
occurs. A high on Qd , IC2-5,
goes to IC1 3-3, a NOR gate.
When e it her IC13-2 o r IC1 3-3
goes high , ICl 3-1 goes low. A
second section of IC1 3 is
wired as an inverter to cause a
high a t IC1 3-4 . Thi s high goes
to IC1 0 pins 4 a nd 13, a nd
IC6, pins 4 a nd 13, the clock
or transfer lines of the 747 5s.
Up until thi s clock high, t he
BCD output from the 7475s
has been 00 or rest. Upon the
clock high , the BCD out puts
change directly to the loa ded
BCD infor mation o f their
respective 74905_ In o ur
exam ple, the change is from
rOs QaQbQ, Qd (0) . uni ts
QaQbQ,Qd (0). to rOs
QaQbQcQd (7) . units QaQb­
QcQd (3), or direct from 00
to 73.

Th is BCD is se nt stra ight
on to the 7442's l-of-f O line
decoders. The l Os " 7" line,
IC7·9 , and units " 3" line,
IC11-4 , go lo w.

Dial Decoder

As the low fro m the 567
PLL sets the firs t one-shot
period A, the sa me lo w is
a pplied to IC4, pins 3 and 13.
Any input lin e low forces
th ese NAND gates to have a
hi gh o ut put. Since Qc is high
at t h is time, lC4-4 is high. Oa
is high so IC4-5 is high ; thus
o nly IC4-3 must return high
to cause a low at the o ut put
IC4-6. This is exact ly what
happens during the pu lse
windows (no tone ) of the dia l
re turning to rest .

At this same t ime IC4-1 is
low due to Qc be ing low.
IC4-2 is also low due to Qa

being low. As such , 1<:4-12
out pu t re mains high regard­
less of t he pu lses on IC4-1 3,
a nd the pulses only enter
IC5-1 4 (Qc high , o, high, Qa
low, Qc low reverses this fo r
t he second d igit during period
C and one difference of the
two di gits is now pointed
out ).

The clear line of IC5, pins

for Cf. The po t s ca n th en
trim t he time to the desired
len gth . )

outputs an d a low at the Q
outputs. During each of the
seque nces, this rever ses, such
tha t Qa goes high and Qa goes
low for per iod A, then Ob
goes high and Qb goes low for
period B, and so on. The o nly
line then left u nex plained is
the ICl -3 going 10 Qc. Pin 3
is the clear line for 1e1
section A, and wi ring it to
Oc. which is high during
per iod A, allows the first low
from the 567 to trigger
sect ion A, star t ing period A.
When period C co mes along,
Oc goes low a nd disables the
ret rigger fea t ure of sect ion
A. This keeps the user's
sec o nd digit from again
tr iggering sec t ion A a nd
starti ng a new sequence. Po ts
Ra through Rf set the exact
one-shot times for sections A
through F, and Ca through Cf
are the Cs of t he RC t im ing
network. The Rs are all 10k
t hu mbwhccl PC mounted
pots, and the Cs are c hosen
for the one-shot time desired.
(Good starting values are :
500 to 1000 uF for Ca a nd
Ce, 25 to 50 u F for Cb, Cd,
and ee, and 100 to 150 u F
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Fig. 7. Timing diagram. Fig. 7 (cont.).
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SPECIALS
•

Ptate xfmr . 4600 Vae at 1.5A
ICAS 230 Vae 60 Hl primary.
wt . 60 Ibs.... .... • $ 175.00
Pla t e xfmr . 3500 Vae at 1.0A
ICAS 230 Vae 60 Hl pr imary.
wt .41 lb. . _ $125.00
Plate xfmr . 3000 Vae at 0 .7A
ICAS 11 5/230 Vae60 Hlpri.•
wt .27 Ib . ••... • . . . • $95.00
Plate "fmr. 6000 Vet at O.SA
CCS t15/23) Vac 60 H'z Pri.•
wt.41 lb. .. • • . . • • . $ 135.00
su ICfmr. 7 .5 Vet at 21A CCS
117 Vac 60 Hl primary wt.
8 lb . • •... . . ...... . $24.95
Fil Choke b ilfi lar wound JO
Amp rf fi lament choke on
1 /2)(7 rod ... .•••. ... $8.95

articles now to skip most of
the cautions like use a well
regulated + 5 V, not 4 or 6 V.
Our decoder wor ked the fir st
t ime with the exception of
the ad de d Qc line back to the
A section input clear line ­
an oversight on my part from
working with too many no n­
retriggerable one-shots.

Please ad vise me of your
uses, and may I add at th is
time, if yo u have a pro ject
that you think cou ld be TIL
digital (controlled, ru n,
driven, etc.), please drop me a
line. This is not a promise to
design it fo r you, but if it
correspo nds to our needs, or
is simp le, or we have alread y
done it but no t written it up,
or it is just plain intriguing
and I have the time, "II give it
a whirl. Bear in mind, since
the hardware answer to yo ur
idea or question wi ll be my
design, I woul d retai n the
right to write it up - build it
- use it - etc. O.K.? Let's
hear fro m you , and 73. •

HEAVY DUTY
REPLACEMENT

TRANSFORMERS'
Collins 305-1 Plate
Transformer . •• . . . . $150.00
Coll iR5 516F-2 Power
Tra nsfor mer .. . • . . • • • 85.00
Hunt er 20008 Plate
Transformer .. ...•.• 125 .oo
ETO A·77 0 Plate
Transfor mer 125.00
Henry 2 K Plate
Transfo rmer . • .. .. • . 125.oo
He nry 2 K-4 Plate
Transfor/Tl8l" • . . • •. • • 135.00
Henr y 3K·A Plate
Tra nsf or /Tl8l" • .•• _• . • 150.00
Heath Marauder HX·10
Transfor /Tl8l" .•• . . . . . _75.00
*All Heavy Duty Replacement
Transformers are positively
guaranteed 10 run cooler and
last longer than the original
units.

CUSTOM TRANSFORMERS

to use mode B Oscar 7, or the
2m alo ne and a fixed array on
l Om fo r A mode a nd Oscar 6.

Summary

That about describes ho w
it works, and the usual SASE
will get you a repl y if any
problems arise. I have even
worked out a few ideas along
other uses, such as a remote
cont rol device for devices at
home while I'm away (don' t
care to try to uchto ne for that
over the p hone lines in a
touchton e area !l] . After I got
this decoder working, I even
wor ked out a touch tone.
looking pan el that sends o ut
the dial pu lses, for tho se of
you who wo uld rather punc h
than dial switch. Seriously, it
makes a good push-button to
serial device for other things,
such as getting out just one to
nine pulses whose dur ation
(overall) you can easily vary.
That 's another whole art icle
though.

There have bee n enou gh

All transformers are manufaClUred to rigid commercia l quality
sp«i!ications and each carries a 24 m onth guarantee! Write
IOday for a free quoldtion on any transformer. Choke, or
salurable reaClor.

Peter W. Dahl Co.
5325 Anlllltte • EI Paso , Tun 79924

Te lep hone (9 15) 568-9 702 Or (915) 75 1-4856

bi-directional. The same type
pair make up a 10 step
squelch control. This is o ur
num ber 21-22, and 23-24
numbers for volu me down­
vo tume up, and sque lch
looser-squelch tighter respec­
ti vely. Using a 60 series
number ena bles a second tone
decoder at a second fre­
quency, and then 5 digit
num bers can be received
w h ic h rep resent antenna
coordi nates for the EME
array. Example: 10165 dialed
with the second tone decoder
turned on by the 60 series
number sent at H){Xl Hz will
d e c ode as azimu th 101
degrees, elevation 65 degrees.
That decoder works just like
this one o nly there are 12
ti m in g pe ri ods, 5-7490s,
5-7475s, and the rest from
there out deleted. The BCD
from the 7475s goes directly
to 7485 comparator ICs tha t
compa re each number to
where the beam is reall y at
(using a coded disc o n the
elevat ion and az imuth drives),
and then corrects the present
locat ion to the new dialed
location in a most significant
to least significant order at a
different speed for each. High
speed (1 rpm ) for 100s,
med ium speed (.5 rpm ) for
f Os, and lo w speed (.1 rpm )
for unit s, in the case of
azimut h. Th is allows slowing
down of a large mass
(antennas) as it nears the
desired heading.

The a mo unt of hard ware,
kept mo stly at the repeater
site lo cat ion to simplify the
job for the user, has grown
over five yea rs now, and
simply can't be described in a
single article. Bro ken into
several articles, I'm sure each
part will find ot her uses ­
suc h is the way wi th hams.
One side use at my QTH has
already been found by using
the teletype drive and co m­
parator setup used for the
antenna o n EME coming out
to a plug, so it may be
plugged to more than one
array. I am present ly adapt ing
it to an att ic mounted 4
clemen t yagi on 2m and
crossed 6 ele ments o n 314m
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whether these fina l lows
are going to drive fu rther
TIL level logic (use 7400), or
drive devices such as t riacs,
relays, etc. (use 7403), will
determine which NAND gate
devices to use in the final row
decoders. The 7403 has an
uncomm itted o utput device
capable of sinki ng about 16
mA o A safer bet is to use at
least a transistor buffer
capable of the voltage and
current you need for the
relay, etc., a nd usc the 16 mA
capability lightl y to just dri ve
the transistor base. We do a
little of each , so o nly one ro w
decoder is shown, a nd it is
shown less its fina l devices.

of these gates cause a lo w at
the output, and a low wi ll
appear at ICl 9- 11 for a dura­
tion of slightly less than
period E. You now have yo ur
l-of-l Ou functions decoded.

The range o f devices is as
varied as the things we are
contro ll ing, so none can be
shown here or they wou ld
take more room than this
entire article . For example 's
sake in the TTL device
depart ment: A 7419 3 and
7445 comb inat ion make up a
10 step volume con trol tha t is

121



Ralph E, Tit9gaTl WB8DQT
602 S. Jefferso n
Mason MI 48854

Weather Satellite

Display Control

--integrating CRT and FAX displays

Fig. I. Accessory FA X module installed in one o f the author's mutt tmode weather satellite
monitors. A small piece of perforated board with 0.1 inch hole spacing accommodates the fCs
and discrete components. Wiring the module itself takes about an hour and can be added to the
monitor during or after construction.

I n a senes of previous
articles in 73, I have

described two basic systems
for the display of weather

satelli te pictures. The first of
t hese was a mult imode
weather satellite monitor unit
using cat hode ray tube (CRT)

display (August, 1975) and
the second was a photo­
graphic facsimile system (or

readout of NOAA satell ite

pictures (September and
October, 1975). In the con­
cludi ng article on the FAX
syste m I outlined the relative
advantages and disadvantages
of both display systems and
ended with the remark that
an active sa tellite stat ion
sho uld actually have bot h
syste ms avai lable fo r maxr­
mum flexibility. A great
man y ver si ons of both
systems have been con­
structed, and some sta tions
are reaching the point where
they would in fact like to
operate both systems. The
advantages of thi s are many
for operators who copy a
great many satellite pictures.
If the interfacing of the two
systems is done properly. the
oscilloscope which is nor ­
ma lIy required for FAX
picture phasing can be elim­
inated. The FAX component
of the system can produce
quality pictures in a relatively
large format - and at a low
cost. The CRT monitor can
be used to make negat ives of
parti cul arl y inte re sting
pictures for later duplication
a t any size desired. The mon­
itor can also be used for APT
WEF AX copy that is not
compatib le with the FAX
recorder. This art icle will
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FAX tr igger pulse to the hori­
zo ntal trigger monostable in
the satell ite monitor, thus
triggering the line display
once every drum revo lution.

Supplyi ng processed video
from the mo nitor to the FAX
lamp driver is accomp lished
by connect ing a shielded lead
fro m t he secondary of Tl to
another rear ap ro n jack (J 6).
(See Fig. 3. ) Since the video
level required to drive the
lamp driver circui t is slight ly
less than that requi red for the
monitor display, a 10k gain
pot at the input of the lamp
driver in place of the fixed
470k grid resistor permits the
gain o f the FAX unit to be
ad justed so that pro per FAX
p r in ti n g c o inci des with
o pt imum display o n the mon­
itor .

FAX blanking with the 96
rpm format is acco mplished
by Q7 (Fig. 2) driven by the
line blanki ng pulse fro m the
monitor circuit. Th is tran­
sistor shuts off the lamp in
the FAX recorder whenever a
line is blanked in the mon it or
d isp la y ; thus w ha t ever
channel (visible or IR) is
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amplif ier circuit.
T r iggering the monitor

display fro m the rotat ion of
the FAX drum is acco m­
plis hed by the small magnet ic
reed swi tch o n the FAX reo
corder which clo ses o nce in
every revolut io n o f the FAX
drum. Th is switch is con­
nected to anot her new rear
apro n jack (J 5) o n the mon­
itor . A lead from this jack to
the input of IC15 in the
module - a single shot multi­
vibrator - resu lts in a rela­
tive ly long output pulse (50
ms) whe never the reed switch
o n the recorder closes. The
long o utput pulse eliminates
th e e ffe c t o f co ntac t
"bounce" in the reed switch,
which might ot her wise result
in e r ratic t riggering and
blan king contro l. Th is pulse is
ro uted to o ne lug of S4, a
new switch on the monitor
front panel which selec ts
either internal triggering of
the monitor d isplay (no rmal)
or external triggering from
the FAX d rum. In the ex­
ternal posit io n, 54 ro utes the

Fig. 3. (a) Video connection from the secondary of T1 in the
monitor to the new video output jack on the rear apron. (b)
Replacement of the fixed 470k resistor at the input of the
FA X lamp driver to permit adjustment of video drive. (c)
Addition of a blanking input signal (j 78) at the grid of the
6CL6 lamp driver of the FAX circuit. Asterisks (*) mark the
new components.
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Fig. 2. Schematic of the accessory FAX module. Since the
module is an addition to the basic monitor circuit, component
numbers are consistent with the monitor circuit described in
73 (A ugust, 19 75). All resistors are 14 Watt, 10% composition.
Decimal value capacitors are 50-100 V mylar tubulars, wntte
capacitors with polarity indicated are 16 V miniature electro­
Iytics. ]4-] 7A are new RCA phono jacks added to the rear
apron of the monitor. S4 is SPDT toggle switch added to the
front panel. Power for the module is obtained from the
monitor circuit.

4) The line blank ing
required to select either
visible light or IR data in the
mo nitor must cont rol line
blanki ng in the 96 rpm FAX
system so the data channel
displayed on the monitor cor­
responds to the FAX print­
out.

All o f th is sounds co m­
plicated, but in reality it can
be acco mplished by a small
modu le consi sting of three
ICs and a single transisto r. If
this module, shown in Fig. 1,
is added to the monitor, the
mo nitor performs all o f the
fun ct ions of the origi na l solid
state module of t he FAX
syste m in addition to carryi ng
out phasing and setting of
proper video levels .

T he schematic of the
module is contai ned in Fig.2
and, since it is essentially an
"add o n" to the monit or
circuit , compo nent designa­
t ions fol low those for the
original moni tor circuit. A
sample o f the phase locked
2400 Hz referen ce tone is
routed to IC1 3 and IC14,
providing a total frequency
d ivisio n of 50, which results
in t he desired 48 Hz output
from IC14. Th is signal is
ro uted to a new jack (J 4 ) on
the rear apro n o f the mon­
itor, wh ich is connected to
the input of the FAX drum

describe a simple module that
can be added to the satellite
monitor to provide cont rol of
the FAX system. Pictures can
be phased and ad justed on
the monitor and the picture
as seen on the monitor will be
precisely what is printed o ut
on the FAX recorder. The
monitor can th us replace the
solid sta te module in the
FAX system, with the addi­
tio nal bonus that FAX
prin ting will no longer be a
"blind" o perat ion. Simul­
ta neo us wi th the FAX
printing, a photograph of t he
CRT display can be take n to
provide a photographic nega­
t ive for f ile use a nd later
d uplication in various size
forma ts. I wil l also descri be
modifica t ions to th e FAX
system that will enable you
to print pictures at the 96
rpm drum rate with line
blanking, thus result ing in
large size pictures (averaging
5 x 7 inches for a 10 minu te
pass) wit h rol ling pin sized
drums. For sta tions who have
not yet begun to construct
display facilit ies, these modi­
fications can be incorporated
at the very beginn ing. If you
start with the CRT system ­
a logical fi rst step - FAX
capabil ity ca n be added at
somewha t less cost than if it
was a comp letely indepen­
dent system.

If we are to t ie together
the operation of the CRT and
FAX systems, several func­
tions must be accom plished:

(1) The mon ito r must
suppl y a phase locke d 48 Hz
ac signal for opera tion of the
drum amplifier in the FAX
system;

(2) Provisio ns must be
made to trigger the monitor
display fro m the rotation of
the FAX dru m;

(3) The vi deo circuits of
the monitor must drive the
lamp driver circuit of t he
FAX system and, ideall y,
system levels should be such
that the contras t as set on the
mon itor wi ll correspond to
the contrast range as print-ed
in the FAX system ;
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Drum Diameter Design Drive Motor Earth Sca n Width Picture Length
(Inches! RPM Selection (Inches) (10 minutes )

2.0 13.8 12/60 3.• •2.25 15.4 20/48 4.2 •2.5 17.2 20/48 4.• •
2.75 19.0 20/60 5.2 10
3.0 21.2 20/60 5.• 10
3.25 22.0 20{60 s.0 10

Fig. 4. Data for traverse motor selection based on the diameter of the FAX drum. The motor
selection column assumes the use of the 14-20 threaded rod for the traverse drive, as specified in
the original article. The design rpm is the desired traverse motor speed for optimum aspect
rotation at the specified drum diameter. The motor selection column represents the closest
approximation of this speed that can be obtained from stock motors (Hurst DA series, either 12
or 20 rpm at 60 Hz) operated off the 60 Hz line or the 48 Hz drum amplifier supply, The earth
scan width represents the width of the actual earth scan in either the visible light or IR channel,
and the picture length is specified on the basis of 10 minutes ofa pass using the traverse motor
specified in the motor selection column. Note that for drums between 2 and 2.25 inches the
image will fit - when properly phased - on a piece of 5x 7 inch photographic paper. Larger
drums will require 8x 10 inch paper if all of the earth scan or at least 10 minutes of the pass are
to be displayed.

viewed on the monitor wi ll be
printe d by the FAX recorder.
The signal from Q7 is routed
to another new jack (l 7A) on
the rear apro n of the mon­
itor. J7A is con nected to a
new jack (]78) o n the lamp
driver chassis that provides a
co nnectio n to the grid of the
6CL6 lamp driver.

Const ruct ion

The new modu le fo r the
mo nitor can be constructed
o n a small piece of perforated
board and mou nted wherever
convenient for the proper
inte rco n nec tions to the
monitor circuit elements.

The connect ion between
IC1 4 and J4 and IC1 5 and J5
can be ordinary hoo kup wi re,
as can the wiring associated
with 54. The connect ion
between the secondary of T1
and J6 and the blanki ng con­
nectio n fro m Q7 to J7 A
should be made with shielded
audio cab le, as these are high
impedance con nections and
hum int roduced here wou ld
appear on the monitor
display or FAX printout.

Replace the fixed 470k
resistor at the input to the
12AU7 in the lamp dr iver
circuit with a 10 k pot. Add a
new jack (J7 8) o n t he lamp
driver chassis near the 6CL6
and connect th is jack to the
grid pin of the tube socket as
show n in Fig. 3(c). As long as
the dista nce between the jac k
and the grid pin is no longer
than 1-2 inches, ord inary
hookup wire may be used. If
your chassis layout req uires a
longer ru n, use a shielded
cable. Label the new jacks as
follows : J4 - 48 Hz; J5 ­
Drum switch; 16 - Video
output; J7A and B - Blan k­
ing. Shielded au dio cab les
shou ld be used for all connec­
t ions between the mo ni tor
and th e various elements of
the FAX system.

The major element in the
construct ion of the integrated
system is the conversion of
the FAX recorder to a 96
rpm format. There are t wo
ways to accomplish this if the
recorder has alrea dy been
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constr ucted fo r the 48 rpm
for mat. The cheapest alte rna ­
tive, prov ided you have access
to gears, is to install a 1:2
gear system between the
tr a ver se motor and the
threaded rod and between t he
drum motor an d drum shaft.
Thi s will up the drum speed
fro m 48 to 96 rpm and will
ach ieve the requ ired doubl ing
of the traverse rate which is
req uired to preserve the
pro per aspect ratio at the new
dru m speed. If you are the
mec hanical type this is
probably th e easiest solutio n,
but, if you are like me and
abhor mechanica l devi ces, the
simplest alte rna tive is to pur­
chase a set of new moto rs. A
Hurst series CA motor rated
at 120 rpm at 60 Hz will
pro vide the proper 96 rpm
speed when run at 48 Hz.
This motor will moun t with
no fuss on th e mou nt ing plate
for the origi nal 60 rpm dru m
motor. As in the original 48
rp m version, the selection of
the proper traverse motor is
depe ndent upon the diameter
of the drum, if we are to
achieve something close to
the pro per aspect ratio. The
original ar t icle on the FAX
system prov ided tables for
selection of a traverse dr ive
motor based on 48 rp m oper­
ation of the drum. Fig. 4
provides the same data for 96
rpm operat ion. The new

motors are drop-in rep lace­
ments for the types origina lly
specified for 48 rpm service,
and no modificat ion o f t he
traverse motor mount ing
system should be required .
You can save some money
and frustration caused by
back orders if the motors are
orde red di rectly from the
Hurst factory . They welcome
small or ders and will ship
immed iately from stock even
o n phone or ders. Contact the
Hurst Manufacturing Corp.,
Princeton IN 47670, o r call
812-385-2564. They are nice
people and it is kind of
amazing to run into an ou tfi t
that acts as if it wants yo ur
business!

Setup and Operation

Obvious ly if you already
have the FAX system going as
o r iginally described, your
major task wi ll be to bu ild
the mo nitor an d get it going.
The August, 1975, article in
73 will be your guide here ­
simply add the modu le to t he
circui t d uring const ruction.
Fol low the arti cle for chec k­
ou t procedures, being careful
to keep the new 54 (interna lf
external t riggering) in t he
internal position for all mon­
i t o r setup adjustments.
Mod ifying the recorder to 96
rpm is the next task, fo ll owed
by intercon nection of the
mo nitor and FAX systems.

Note that the mo nitor is now
performing the funct io ns of
the sol id state module, as well
as providing a display for
phas ing and vi deo ga in adjust ­
ments - something that the
solid state module did not
accomp lis h. You might as
well keep the origi nal solid
state module circuit clemen ts
on hand, for they are useful
in the 96 rpm mode if you
farm out either the FAX or
mo nitor and have to run the
FAX un it independently.

If you have the monitor
on hand and are add ing the
FAX capability, fo llow the
general description in the
origi nal ar ticle (except for the
substitution of the 120 rpm
CA series motor for the
drum) and choose your
traverse motor from the table
in Fig. 4 of this article. You
can omit the soli d state
mo dule unless you wish to
have it o n han d for possible
independent operation of the
FAX unit. Proceed with the
applicable instructions for
c hecking the mechanical
aspects of t he FAX recorder
and initial setup of the lamp
dr iver and drum amplifier
circuits. The fol lowing in­
structions for final setup will
be sl ight ly redundan t for
those statio ns that already
have the FAX system in oper­
ation, but are provided for
those who are adding FAX
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capability for the first time:
(1 ) Turn on the monitor

and set it up for normal
NOAA displa y (the DRIR
position).

(2) Apply power to the
drum amplifier and lamp
driver chassis, making sure
that the lamp switch is off.

(3) As the circuit warms
up, adjust the input level to
the drum amplifier for 120 V
ac across the motor windings
(the drum should be cl ippi ng
along if the drum motor
switch is in the run position).

(4) Place a voltmeter
across the drum reed switch
and verify that it is closing
once every revol ut ion. If no t,
adjust its posit ion in relation
to the magnet on the drum
until it does.

(5) With the FAX drum
running, switch S4 to ex­
t ernal, and the monitor
should now be triggering
from the drum.

(6) Play a satellite tape
into the monitor and adjust
the video gain for best con­
trast. Phase the picture as
usual to verify that phasing
operates normally when the
display is triggered from the

drum.
(7) With the picture being

displayed in the normal
manner , observe that the
picture stays locked horizon­
tally when triggered by the
drum. Any tendency of the
displa y to "wander" indicates
that the drum is not holdi ng
sy nc . Provided that the
mechanical checkout of the
drum assembly indicated that
the drum was not binding,
carefully adjust both the
drum ampl ifier level pot and
the bias to the drum amplifier
(6DQ5) to eliminate sync
instability. The proper drum
motor voltage will usually fall
somewhere betwee n 90 and
120 V ac. Adjust ing the
amplif ier bias alters the 48 Hz
waveform and by working
both controls you opt imize
both waveform and voltage so
that the drum will hold sync
reliably. Once set, these con­
trot s will require no further
adjustment.

(8 ) With the monitor
picture showing normal con­
trast , turn on the lamp swi tch
on the FAX recorder. The
meter in the lamp dr iver
circu it should bounce arou nd

in response to the video
signal, and the lamp bright­
ness should change in
response as well.

(9) If you already have
experience with the proper
levels required for FAX
printing, set the new input
gain pot on the lamp driver
chassis to approximate this
proper swing. If in dou bt as
to the precise level, set it for
a bit more current than
nor mal, si nce you will be
print ing at a faster drum
speed. If you have no pre­
vious experience to go by, set
the in put level po t so that the
meter is peaki ng midway
betwee n zero and your black
level seniog.

(10) Turn off the recorder
and look at the current
indicator in th e lamp driver
circuit. It should be flipping
back and forth from zero to
black level , indicating the
proper operation of the line
blanking circuit.

If all has gone well to th is
point, you are ready to print
a picture. If you have not
already done so, mark a line
on the drum to correspo nd to
the position of the ligh t gun

when the drum magnet is
opposite the reed swi tch. This
line will serve to locate the
edge of the paper when it is
attached to the drum
assembly.

The original article on the
FAX system outlined the
gener al requirements for
pho tographic paper, safe­
lights, etc. Extens ive ex­
perience print ing wi th t he 96
rpm FAX system has show n
that resin-coated bro mide
pa pe rs (such as Kodak
Kodabrom e ReM ) a re
ideal. This paper can be
handled under dim red safe­
li ght illu mination and two
safe lights - one at the ope r­
ati ng position for loading
paper and watchi ng meters
and the o t her ar the
processing station - are ideal.

Under safelight illumina­
tion , mount a piece of photo­
graphic paper on the drum
using doublestick tape . Posi­
tion one edge of the paper
parallel to the line you have
marked on the drum. Fire up
the moni tor and FAX system
and set S4 to external. Play
the sate llite tape th ro ugh the
mo ni tor a nd phase the

Fig. 5. Examples of simultaneous monitor and FAX readout from a NOA A 4 satellite pass across the central United States. The
monitor picture is on th e left and the corresponding segment of the FAX readout is on the right. The monitor, in addition to
provtdtrq control of the FAX element of the system, also provides a negative that can later be printed in any size format. The
FAX printout provides a h igh resolution picture of the ent ire pass, which can be used for immediate evaluation of cloud cover.
The monitor also provides for picture readout in other modes that are not compatible with the NOAA FAX recorder.
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Fig. 6. The author 's satellite station, where the monitor (upper right) and FA X display systems
are integrated into 0 single display system. The actual FAX recorder is on the upper shelf to the
right of the monitor. The lamp driver and drum amoutier circuits are on the chassis on the
lower shelf next to the S8102. To the right of this chassis is 0 chart recorder (Heathkit), which
records satellite signal/evels during unattended station operation.

_p ic t u r es fro m the ATS
sa te llites, a mode tha t is not
compat ible wit h the NOAA
FAX recorder.

Although having both
CRT and FAX readout may
sou nd like an extravagance,
th e mo ne tary invest ­
ment in the two readout
devices is actually consider­
ably less than having a
m onitor and camera for
SSTV opera tion , for example.
Like everything else, if you
are hung up o n a particul ar
mode of o perat ion you even­
tuall y reach the point where
it is simply not enough to just
operate that mode - you
want fl exibil it y and con­
venience as well. If you
intend to occasio nally read
out a satellite pict ure , then
the monitor with its multi ­
mode capability is the route
to go. If you simply want to
watch NOAA satellite read­
out and have a scope available
for phasi ng, then the simple
FA X system wi11 do. As
noted in the original article, a
48 rpm system can even be
operated without phasi ng!
The best FAX opt ion of all is
the 96 rpm for mat and, even
if you do not intend to use a
monitor, th is article provi des
th e needed design dat a for
thi s mode of operation. If

you find your self dedi cated
to weath er sate ll ite ac t ivit ies
of a ll sorts, you had better
fil e this arti cle with the data
on the moni tor and FAX
system - you are like ly to
find that you ulti mately will
want to go the whole route! •

-

matc hes the moni tor display
- a t which poi nt you should
resis t any fur ther urge to
tinker wi th it !

Fig. 5 shows a co mparison
of simultaneous monitor and
FAX display from a NOAA 4
sa te llite pass. Fig. 6 shows my
own equipme nt se t up for
operation. Normally I use the
FAX print for immediate
evaluation of cloud cover,
and take photos o f the mon­
itor readout to provi de nega­
tives for the file . These f ile
negatives ca n be used to
re produce pictures in any size
format. The monitor is also
used to display APT WEFAX

dia tely apparent on the
mo nitor display, which saves
you the wai t until the end of
the recor ding (plus processing
t ime) to d iscover tha t t he
sys tem has glitched.

When the pass is finished,
process the paper, and you
sho uld see the facsimile
version o f the picture you
saw on the mon itor. If the
FAX print is too dark afte r
normal processing, increase
the gain at the inpu t of the
lamp dri ver . If it is too light,
decrease the gain slight ly.
Eventua ll y you will arrive at a
setti ng of the gain pot where
the picture o n the print

\

pic t u reo Close the lamp
switch in the FAX circuit and
start the traverse motor. As
the picture is printing o n the
FAX recorder, you can watch
it or even photograph it fro m
the monitor display . Wh en
the ver tical scanning reaches
the botto m of the monitor
screen there sho uld st ill be
unexposed paper o n the fAX
drum, so simply recycl e t he
vertica l swee p and conti nue
to watch the di splay until
your reco rding is fini shed or
unt il you run out of paper on
the drum. Notice that any
abnorma li ty in the operat ion
of the drum will be imme-

-

e
&.OtGrT (50 mHz Kit)

FREQUENCY COUNTERS
An easy-to-build 50mHz (o-diglt)
Frequency Counter lor a measly $25!
Standard easy-to-find parts. too! (Unlike
other kits.) Any Radio Shack has them.
Uses 7 segment LED readouts - no
scarce Nixie~ tubes ! No triCky crystal
ovens, e ither!
Kit incl udes a classy cabinet with front
panel, PC boards, hardware, instructions,
and diagrams . A proven design! An
unbeatable offe r!

H f Write or call todayl
P.O. Box 357, Dept. 57,U CO Provo. UT 84601 (801) 375-8566

from

FT-301D All Solid Stale Oigilal
16(). 10 M Transceiver. Prices
start al $535.00

Serving amateurs since 1928
Muter Charge BdnkAmericard

FRECK ..dl.a .apply
co... lnc.

252 Patton Ave..Asheville, N.C. 28801
PHONE , 1704) 254-9551
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Thinking big
made easy with

the 8080+ ®

Just unpack the 8080 + ® microcomputer. connect it to a sing le
5 volt power su pply. and you have an opera ting comp uter that's
instantly read y to program.

----
- ~ -• • • •

• - - -••••• ~ ~ • , ••• - ~ • , • •- • ~ • • • ,

,
- ­. ~. It

II
• •

8080 + ® Mlc roce mpute r includes:

• Control panel - single s te p. Toad address. load regis ter . 13 ad­
ditional Iuncttcns keys. IH hexldecimal keys. 4 digit LEDS.
address/da ta d isplay. 4 s ta tus indicators and teletype interface.

• 8080 Single Hoard Computer - s in gle 5v supply internally step­
ped to - 5. -e- fl, + 12 and tap for -l- Sv all available in wi re
wra p area . fu lly buffered for buss drivi ng , c ustomized memory
and I/ O via 5" x 7" wire wra p section.

• lK x n RAM - low powe r version. burned-in . and margin­
tested.

• Control Panel Monitor (2-2 51) x 8 EPROl\.IS)-teletype and
con trol panel interface.

• I/O Ca bles (2)

Industrial Quality . Fully Assembled . Fully Tested . Upward
compatible to 64K x B memory (32 K x 8 on single board) • Existing
Operating System . Customized I/O • Riteable ROM

Co puter
Sliack

® registered trademark

I Send me the 8080 +-:-5995. plus 518 f::hiPPing III and handl ing .

I
Enclosed is my 0 cash ier's c heck Io mone y order

I 0 personal c heck I
(allow 3 weeks for clearance )

I Nom~~:=======ii~~===~;:::==== IAddressI C ity Sta te Zip I
I Mail to : Computer Shack® I
L

P.O. Box 662. Little ton . CO 80120 J
- - - - - - --- - - - - - - - - - -
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I
EDITORIAL

by Wayne Green W2NSD!1

THE ED ITORIA L D ILEMMA

A letter f rom Donald Peasley of
Wrightwood, Cali fornia is typ ica l of
perhaps a dozen letters so far received.
I realize that this is a matte r of
importance to possibly as much as
half of the 73 readers, so it is not
something to be swept lightly under
the table.

I held a Novice and Techn ician
ticket in 1968 b(l( wem't active be­
cause of other interests raking more of
my time. Last year I again became
interested in amateur radio and
decided the best way to become in­
formed and renew my interest and
knowledge was to subscribe to a radio
magazine. I chose 73 because a ham
friend recommended it over other
magazines. Well, I did subscribe, but
in the short year that I have received
it, the magazine seems no longer
interested in new radio hams, because
of the type of articles. Also, the whole
magazine is rapidly becoming a com­
puter book. The number of articles on
computers, etc.. is o vershadowing the
srtictes touching on ham radio (Aug
76 issue: 12 computer articles, 8
radio·oriented articles). The wa y Jsee
it is that the computer magazine
"Byte" wasn't successful, but you still
fool you have to push it on other
people, so you add one more com­
puter article each issue. Soon 73 will
no longer be able to be cotted an
amateur radio magazine, but a com·
puter magaz ine. WHY? Just like a
smoker forces his habit on non·
smokers by blowing his fumes around,
why must an editor of a magazine use
his power to in fluence a magazine
since he is hung up on this particular
phase of electronics? Can't you be
convinced after one computer maga­
zine didn 't make it that all aren ·t that
hooked on computers? Please give 73
back to amateur (ham ) radio sub·
scribers and let the computer experts
get their information from other
sources.

I would be most surprised and
pleased if the next issue of 73 I
received did not have a computer
section. I would rather see a section
for potential ham operators and those
hams nor 25 years in rhe hobby ­
something a newcomer or porential
ham would understand and help them
to become more entranced with ham
radio. Let's not scare everyone away
with all your computer articles. but
give the magazine back to amatelJr
radio as it was originally intended.

Donald Peasley
Wrightwood CA

There are several po ints that
deserve answers. Firstly, I agree with
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Don that t here have not been eno ugh
artic les of va lue to the newcomer in
73 . I've written some editorials asking
for such articles to be written, and a
few have shown up. but all too few.
I'd like to see fou r or f ive good
articles. for Novices in each issue . ..
articles on how to get h igher grade
licenses, how to pick a rig to use with
the new rules, how to work DX, what
k ind of antennas to put up. what
activities are available for the new­
comer in the way of traffic nets,
cert ificates, etc. I can get CBers to
take a look at 73. but if there is
nothing in the magazine which will
inspire them or help them get a ham
ticket , both 73 and amateur radio are
the losers.

Okay, now abo ut computers. Yes,
the re have been a number of artic les
in 73 on the subject ... most of them
very much ham-oriented. but a few
were just general theory to help ama­
teurs understand the fundamentals of
this new field . Since microprocessors
are going to be built into more and
more ham gear , I would be doing the
readers a terr ib le disservice if I were
not to publish enough articles to allow
them to keep up with this fantastic
development. I recognize that there is
a strong temptation to bury o ne's
head in the sand and hope that large
scale integration will go away. Micro­
processors are here and they are going
to grow on us, no matter how wist­
fully we loo k back on the good o ld
tube days.

It is interesting to note that despi te
the incredible growth of the computer
hobby field, almost all of the serious
microcomputer applicat ions have been
in amateur rad io . Ask any ham who
has attended a convention or big
hamfest this last year which of the
exhibit booths were the most crowded
... and you'll learn it was the com­
puter exhibits.

As far as Byre magazine goes. to t he
best of my knowledge it is doi ng
okay. I note that other hobby cern­
puting magazines seem to be pros­
pering ... Interface, Microtreck is due
to come out soon, Megabyre is
rumored to be sta rting soon, Kilobyte
(tentative name) is scheduled fOf
debut this fall. To say that I have no
connection with Byte is an understate­
ment , . , note the article in the latest
Byte extolling CO's virtues and trying
to pretend that 73 doesn' t exist . No.
Byte was most successful ... my
estimate is that it was worth about
$500,000 or so not long after I started
publishing it.

T here will be less computer
material in 73, but probably not for
the reasons you might think. Firstly,
it is darned difficult to get good

funda mental art icles for the magazine
.. . there are too few people who
know the subject _II enough to
write. Then, with our start ing another
computer hobby magazine this fall,
the re lust won't be that much left for
73. We' ll cont inue to run as much
ham-oriented uP material as we can,
but unless there is a big change, there
won't be as much as I thin k we should
have.

Hams getting interested in uP
wo uld do well to look at the com­
puter hobby magazines since uP and
ham ming are firmly entwined. The
nice thing is that once you have a
microcomputer, you cannot only use
it to do all sorts of th ings with your
ham statio n, but it will also play
games, run a small business, or do
almost anything else you can imagine.
Kilobyte promi ses to have a lot of
hamlcomputer articles.

One mo re thing, Oon ... the great
bulk of the mail coming in has been
very enthusiastic about the t/O
sect ion of 73, so I don' t know how
much of a body of the readership you
represent . Articles like that o ne by
Don Alexander in August are a lesson
to all old·timers who are afraid of ICs.

I can sympat hize with anyone who
finds microprocessors a bit fright­
ening. No t only is this new subject a
com plex o ne, bu t the information is
very difficult to get in any easy to
understand form . . . which is why I've
been tryi ng to get articles, . , and why
t started Byte last year . Heck, I still
can 't understand many of the uP ads.
How these firm s are able to sell
anything at all is a mystery to me. I've
read and la lked enough about com­
puters now so I understand the funda-
mentals RAMs. ROMs. CPUs and
such I've even put a computer
syste m togethe r and got it working
. . . still I'm lost when it comes to
trying to figure out what some manu­
facturers are actua lly selling. what it
will do and what else I need with it or
will work with it.

To sum up . , . we do need articles
for ham beginners ... and we need
mater ial for computer/ham beginners.
How abo ut it?

10,000 MILES
A year ago t made a trip to visi t the

ma nufacturers of hobby computers
and reported in 73 on my findings. At
that time there were th ree ... MITS,
Sphere and Southwest Technical
Products.

The field has grown a bit dur ing the
last year and it seemed like a good
idea to update my visit exactly one
yea r later ... this time with a visit to
MI TS, Sphere, Sou thwest Tech ...
plus Jolt. Imsai, Apple, M&R,

Godbout, Morrow. Wave Mate, and
Intelligent Systems. It was a most
interesting trip.

The manufacturers of hobby com­
puters come in all sizes, from great big
plants down to a corner of a garage.
My re<:eption ranged from the most
formal of interviews and a refusal to
let me take pictures at lmsai to a
f light up to Santa Rosa for dinne r by
Godbout and an all-day rag chew with
Ed Roberts of MITS, complete with
some looks at his most tightly guarded
developments.

The increasing number of ham
applications for computers had gotten
to Ed Roberts, and he was hard at
work to get his ham ticket ... look
for him soon on 20m doing some
DXing and undoubtedly in there with
RTTY, computer assisted. Not a few
of the computer hobbyists are getting
into hamming these days.

One of t he newest of computer
firms is Apple. This is run by two
youngsters (maybe 20]) out of one
end of a garage in Los Altos. Desp ite
the humble facilities, the system
they've created is worthy of serious
consideration and I'll be covering it in
some depth in Kilobyte Magazine.
Their main efforts , at the time of my
visit. were on the development of
p rograms for the system. This was
about the same for almost all of the
firms I visited.

CB activity in the Western reaches
is much less than I expected. And
though t had two meters with me too

and made a lot of fine contacts
, .. I found CB invaluable for find ing
my way around strange places and
avoiding traffic problems.

Jolt has a very interest ing computer
setup ... a most interesting design ...
and I suspect that it is only a lack of
general knowledge about it that has
kept their sales down. I really can't
put them down lor that. since I
honestly can't point at any rnanutac.
turer in the whole industry who has
literature which is aimed at what I see
as the main market for th is equipment

the beginner. I wou ldn't be sur ­
pr ised if the first firm to come out
with real ly easy 10 understand litera­
ture might not f ind themselves in a
runaway situat ion. trying to keep up
with the flood of orders. There are an
awful lot of people out there who
think they want a computer, but who
are unable to f igure out what system
they need.. or how much it will
cost. And a lot of people get mulish
when faced with signing a blank
check.

You'll be seeing a lot more about
the Astral 2000 system ... M&R . . .

conunoea on page 181
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Our computer
There is simply no point in tryi ng to

hide it, everyone is going to f ind out

sooner or later anyway. TheSouthwest
Technical Products 6800 computer is
a big bore. Discussions with custo mers
and dealers have confirmed our worse
suspicions.

At first people thought that perhaps
owners of our system were just a bit
shy because they were outnumbered at
local computer club meet ings. But then
as the n umber of owners rose it be­
came clear that this was not the pro­
blem. And it wasn't that they were un­

socia ble or anything li ke that; th ey
were si mply just bored because they
had noth ing to talk about .

Here they were, just sitt ing there while
all the other members with other
brands of com puters exchanged data
on circuit board errors, secret schemes
of adding extra bypass capacitors to
make the thing reliab le, tricks to keep
the lclock phases from overlappi ng, cor­
rections to manual errors and other fun
subjects. Can yo u imagine the trustra­
tion th is caused? All our customers
cou ld do was to sit and be bored. T hey
had noth ing to tal k about.

Our 6800 has an interna l monito r
ROM that automatically puts the boot­
strap loader in memory and refers con­

tro l to the termin al, when yo u power
up . Th is feature depr ives you of the
chance to tell sad stories of how many

times yo u had to go back and flip the
console switches before you got the
loader program in right. Since you can
do machine language programs di rect­
ly from your video term inal or teletype
in hexideci mal form, you will not have
a chance to exchange horror stories
with your friends about how you for­
got the last zero when yo u entered
10100 110 from the conso le on your
374th Byte and messed up the program
that had just taken yo u two hours to
put into memo ry. It just isn't fa ir.

Since we use ful l buffering o n all da ta,
address and control lines on all boards
in o ur system and since we use low
power 2102 static memories in our
system, there are no no ise sensitivity
proble ms that can lead to hours of fu n
t rying to figure out why a progra m
"bombed". Dynamic memories that
some others use can d rop bits, fail
to refresh random cells, cause programs
to do crazy th ings by going into
a ref resh cycle at the wrong moment
and all kinds of interesting things. Our
poor customers will never have a chance
to have these interesti ng experiences.

Even our documentat ion and software
is no help. Not only do we have the
most com plete and thorough set of
instructions available for any system,
we are supplying software either
free, or at crazy low prices. O ur big
documentat io n notebook for instance

IS Just full of informatio n on the svs­
stem. There are complete sections on
software with sample programs and
infor mation on program ming, We have

no assembly instructions in t hat big

yellow notebook. They are packed
with the kit s themselves. The note­
book is completely devoted to instruc­
tion on using your computer system.

You are t herefore not going to be
spendi ng day after jolly day trying to

find out how to pu t a program into

your machine ; research ing a ll avai lable

outside literature in an attempt to dis­
cover just how you write software for
the beast . Sorry about that fo lks, we
didn't mean to spoi l all your fun.

So please, have a heart , whe n you see
those poor lonely souls tha t have pu r­
chased our systems say "hello" . All
they have . to keep the m interested in
computers is writing and runni ng pro­
grams. Our ed itor, assembler, 4 K and
8 K BASIC programs work so well that
even this is q uick and easy . So be kind
to those poor bored SwT PC-6BOO
owners, it 's not thei r fau lt that they
have nothing to tal k about.

!iiilTII! @@@@
Computer System

with serial interface and 2 ,048 words

of memory $395.00

~--------------------------------------------------------------.

o I don' t like puzzles anyway and have no free time to be bored so
se nd information on your 6800 comput er syst em and peripherals.

/ 0 Thanks for warn ing me. Send names of manufacturers of " int erest ·
ing" computers.

NAM E _

ADDRESS _

CITY STATE "" _

Sout hwest Technical Products Corp. , Box 32040, San Antonio, Texas 78284
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",,0 REPORT

by John Craig

110 HELP

Received an interesting letler from
Kenyon Karl in which he sugge!ited we
start an 110 Help column in the I/O
!if!(:t ion to compleme nt the Ham Help
column. He wou ld like to get the ball
rolling with this entry : " I can help
with the writing and debugging of
BASIC programs for your micro­
processor system. I write COBOL pro­
grams {another high· level language •..
but for larger machines} for a living."
- Kenyon F. Karl, 36 Prospect Street,
Waterville ME 0490 1.

THE HOMEBREW
COMPUTER CLUB

I recent ly made II run up to the San
franci!iCO area to check on the Home­
brew Computer Club. Not only are
t hey a dedicated bunch (they meet
twice a month) but they also l\ave
some o f the sharpest ta lent in lhe
country lwhic:h stands to rea~m since
they 're right in the heart of tre
"Silicon Valley '"). The meet ings are
held ill the Stanfocd Linear Acceler·
atOl' Center. Stanford has a " no
selling " policy, so there were about
ha lf a dozen systems set up for
demonstration only (which precludes
the f lea market seen at most other
club meetings). The iron hoind of Lee
Felsensteln {designe r of the Penny·
whistle Modem and other goodies)
conducts the meetings . . . and with
over 300 people in a room it helps to
have someone keep t hings under con­
trol! One of the most interesting
aspects of the meeting came when
adjou rnment was announced. Abou t
two hu nd red fanaties rushed the
podium to yet first grabs at the stacks
of pamphlets, dala sheets, product
desc.-i ptions, and flyers wh ich were
p laced on the stage. (Fo r an anxious
moment I thought Felsenstein was
about to meet h is Makedl

Marty $pergel of M & R Enterpr ises
gave me a tou r of his new bilby, the
Anra l 2000_ The Astra l is. 68(M).

based system whidl has some rea lly
hn t ilS t ic h¥dw. e features .nd
powerful software to make it more
tha n "just anothe r computer coming
on the scene." We shou ld be yening
one o f these units for eva luat ion In
the near future, so keep your eyes
o pen for the write-up .. , it should be
a corker!

Another system whidl has a high
interest rever among hobbyists is the
PACER, buil t around Nat ional Semi­
co nductor 's PACE. Project Support
Engineering of Sunnyvale, California,
had the ir PACER doing its thing at
the Homebrew meeting. I e xp ressed
an interest in doing an eva luation of
the unIt a nd they responded by
sending me one with in two weeks. II's

sining across the room wa iting for me.
We'll have a New Products wr ite-up on
it soon and give you some thoughts on
the processing power of a 16-bit
machine (versus the 8 bits we're used
tol.

RAP SESSIONS

While u p in San Francisco I a lso
had the opportunity to sit down and
do some elbow-bending and jaw.
boning with Jim Warren (of Dr.
Oobb's Journal) and 80b Reiling
(Homebrew newsletter editor) , I also
had a visit for an entire afternoon
from Sheila Clark and Art Childs
(editor and ex-editor of Imerface,
respectivelyl . One 01 the common
denominators of these conversat ions
was the common agreement that the
d irection of home computer systems
will be towards enterta inment and
education applications, with very little
emphasis on exot ic control applica­
tions (turni ng on the spr inklers, moo­
iror-ing the environment , secur ity
systems, etc. I that we've heard so
much about. The amount of hard_re
(and hardware expertisel to impl ll­
mem a 24-hour monitoring syste m
would be considerable. Then, of
course, the amount of electricity l\.lch
an application would requi re would be
something to consider. If these con­
trol applications are going to be
handled by a computer t hey wil l have
to be accomplished using a dedicated
microprocessor-based controller.

FURTHER REFLECTION S
ON

SMALL BUS INESS SYSTEMS
In last month's 110 Report , I men­

honed the poss ibility of putting to­
gether a "d umb" kev.totece data
entry term inal wtt ich could be used
for storing data and transact ions on a
ClISSeIte. The cassette would then be
picked up (each evening) for proces­
sing at a centra l computer (the one in
your homel. Another Important
capability a small business would
req uire would be the ability to re­
t rieve data during the day (e.g., if a
customer ca lls up and asks what his
ba lance is, the secretary should be
able to wa lk over to the terminal and
get the information , ., rather than
having to look it up in the files).
Therefore, it's beginning to look more
and more as though a "smart"
terminal (one which contains a micro­
processor) will be the answer for an
application such as the one I've
described.

I'm present ly putting together a
talk for a seminar at the Personal
Comput ing '76 convent ion in Atlantic
City. The sem inar will be e ntitled,

"T he Outlook For Low Cost Small
8usiness Systems," and it looks es
though I'll have to emphasize what
the future holds for small business
systems, rattler than what the present
has to offer. It seems that there are
several people working o n the
development of these systems around
t he country, bu t everyone is in the
same boat . . . he has the hardwa re but
t he so/ tware is still a gleam in his eyes.
There's an awful lot of it to be
developed. T he whole thing needs to
be developed around a "people­
ori ented" executive program which
will accept commands from the oper­
ator and run the other programs
whidl make up the system. Tbese
other programs would include inve".
tory control, accounlS receivable, pay.
roll, customer mai ling hsts, and lext
editing for generation of letters, just
to name a few-_

It occurs to me that the possib ility
e xists for development o f this soft­
ware by several groups or individ ua ls
$Cilttered acl'OS$ the country. If
modu lar programmll1g techniques
were employed, and the developers
were to agree upon the structure and
commands of that execu tive program,
it would seem t hat the individual
pro!1ams could be integrated into a
whole system. The only reason I even
bring up such an idea is to help reduce
t he cost o f software development ­
and the reby sell systems t hat cost less.
(If I were a proqrammer and had just
f inished a year and a half deve lo ping
all of those programs mentioned
above, I ce rtainly wouldn't want that
software sold for anything less than a
large dlunk of money.) I'm fully
aware of the fact that such an under­
taking would require a certa in amount
of ooordioation and leadership from
the perron (or persons) "in charge" of
the effort. If that person (whoever he
is] wrote an article detai ling the plan,
he muld probably get enough of a
response from interested programmers
to turn the thing into a rea lity.

CORRECTION S ANa ADDITIONS

Oick Whipple and John Arnold
have discovered a couple of minor
ccoectiore to be brought to your
attention regardIng their "Becdct
Mon ito r / Editor System" In the
August issue: 11 In the fifth paragraph
from t he end, the output routine
add ress sho uld have been 001215
inst ead of 001205 (the add ress of the
output rout ine shown in Table 4 is
correct). 2l Location 000104 should
be changed from 215 to 320 octal (as
it was. a "?" would be printed in the
wrong case when an unknown com­
mand was enteeedl.

Dick reports that he is gett ing a

steady stream o f orders and inqu iries
coocerning the BM/E erncre. Several
people have called long d istance to
talk with him about it , and it appea~
Interest among hams is beginning to
pick up. His next article, on the
amateur version of Tiny 8ASIC
Extended, will be coming up in the
near future.

We've rece ived several comments on
the fact that the listings for the PROM
were not included in the article on "A
Morse to RTTY Converter" by
WB6S0U in the June issue. We have a
policy here at 7J to make every
attempt to insure that const ructio n
articles are complet e. Therefore,
you'll f ind a copy of those lrst ings in
this colum n. Stanley Levy W86S0U
was kind e nough to make them
ava ilable , but he a l$o poi nted out that
a number 01 people have purdlased
tre listings (as per the .-tic lel for
$3.511 If you 're a member of this
group, 73 wilt be happy 10 give you a
54.00 credi t toward the purchase of
any 73 publicat ions, cessettes, or
subsc.-ipt ions (just send us a receipt or
copy of your cancelled check).
Incidenlally, the new addrl!'SS 01 Levy
Associates is PO 80x 514, Monrovia
CA 91016.

ON- LINE
Many moons ago when I was in­

volved with the Micro·Eight News·
tetter, I did a short write-up on a
newslet ter just coming on the scene
call ed On·Line . Wit h the passage of
time, it turned out to be one of t hose
things which fall by lhe wayside, and I
never got a subscription. The other
day I received a complimenlary issue
and now see what I've been missing.
It 's neat !

Each issue of On·Line contains 6 10
12 pages of clllSSif ied advertisements
devoted ent ire ly to the computer
hobbyist . It Iook l like a pretty good
way to pick up or sell used year. And
a dollar for four i$SUes is Quite reason­
able. Contact O. H. Beet le, Publ isher,
24695 Santa Cruz Hwy ., Los Gatos
CA 95030, if you 're interested.

MORSE COD E·TO-BAUDOT
PROM LISTINGS

Following are listi ngs for the PROM
mentioned in "A Morse to RTTY
Converter" {June, 73) . Stan Levy
WB6SaU pointed out that the listed
addresses are "system addresses" (i.e.,
used during development) and cor­
respond to locat io ns 000 through 1FF
in the PROM. The addresses with in
the program do not need to be
changed, since the PROM is addressed
by only the nine least significant

Continued on page '77



DIGITAL DATA RECORDER
for Computer or Teletype Use

Up to 4800Baud
Uses th e industry standard tape saturation method (N RZ ) to beat aU FSK syst em s ten to one. No modems or FSK decoders

required . Loads 8K of memory in 17 seconds. This recorder enables you to back up your computer by loading and dumping
programs and data fast as you go, thus enabling yo u to get by with less memory. Great fo r small business bookkeeping. Imagine! A
year 's books on one cassette.

Can be software controlled. Comes complete with a software program used to t est the units in production (8080). Manual
includes software control hook up data and programs for 8080 and 6800.

with ROM
"Bootstrap

NEW - 8080 I/O BOARD
Permanent Relief from
Chafing"
This is OUf new "turnkey" board. Turn
on your Altair Of Imsai and go (No
Bootstrapping). Controls one terminal
(CRT or TTY) and one or two cassettes
with all programs in ROM. Enables you
to turn on and just type in what you
want done. Loads, Dumps, Examines,
Modifies from the keyboard in Hex.
Loads Octal. For the cassettes, it is a fully
software co nt rolled Load and Dump at
the touch of a key. Even loads MITS
Basic. Ends "Bootstrap Chafe" forever.
Uses 512 bytes of ROM, one UART for
the terminal and one USART fo r the
Cassettes. OUf orders are backed up on
this one. # 2510 (R) Kit form $ 140. Fully
assembled and tested $170.00.

SPECIFICATIONS: Model CC7 $149.95
A. Recording Mode : Tape Saturation binary (NRZ}. This

is not a FSK or Home type recorder . No voice capability. No
Modem. Runs at 2400 baud or less Asynchronous and 4800
baud Synchronous. Runs at 3.1 " / sec . Speed mechanically
regulated ±.5% or better .

B. Two channels (I) Clock, (2) Data. Or two data
channels providing four (4) tracks on t h e cassett e. Can also
be used for Bi-Phase, Manchester, etc.

C. Inputs: Two (2 ). Will accept TTY , TTL or RS 232
digital.

D. Outputs : Two (2) . Board changeable from TTY ,
RS232 or TTL digit al.

E. Erase: Erases while recor ding one track at a time.
Record new data on one track and preserve t h ree or record
on two and preserve t wo .

F . Compatibility: Will interface any computer using a
UART or ACIA b oard . (Altair, Sphere, IMSAI, M6800 , etc.)

G . Other Data : 110-220 V - (50· 60 ) Hz; 3 Watts tot al :
UL listed; three wire line cord; on/off switch; audio, meter
and light operation monitors. Remote control of motor
optional. Four roo t , seven conductor remoting cable pro­
vided.

H . Warrantee : 90 days. An unas tested at 300 and 2400
baud before shipment . Test cassette with 8080 software
program included.
Also available - MODEL CC7 A with variable motor speed
which is electronically regulated. Ru ns 4800 baud Synchro­
nous or Asynchrono us . Recommended for quantity users
who requ ire tape interchangeability. Comes with speed
calibration tape to set exact speed against 60 cycle line.
$169.95 .

.... Data Recorder CC-7@ $14 9 .9 5

.. . . Data Recorder CC·7A@ $ 169. 95

-o BankAme,icard iiiiiiiii O Ma"er ChargeOC...h O Check

Card No. Expirat ion dale _

SigMlu'e' _

Please en clo se $2.00
Shipping & Handling
on each Recorder
or I/O Boar d .

.... Operating & Technical Manual (Sche ma t ics ) includes
Software & Hookups for 80 80 , 6800, and I/O . @ $2.00

N.J. Residents add 5% Sales Tax

NATIONAL MULTIPLEX CORPO RATIO N
3474 Rand Av enue, Box 288
South Plainf ield, New Jersey 07080

(201) 561-3600

SHIP TO:

..
z-••
I

TOlal endosed $
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Ham Time - Sharing

is Here for You!

•- - via a repeater
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N
um e rou ~ ma gazine
art icles and symposium

speakers have extolled the
possible vi rtue s of micro­
processors in amateur radio
applica tions. This plethora of
prognost icat ion , while ge ner­
ating considerable interest,
has created a great deal of
skepticism as wel l. After all,
amateurs, being pragmati c by

Bruce J. &own WB4YTV/WA9GVK
4801 Kenmore Avenue #J022
Alexandria VA 22304

Microprocessor, demodulator, A-D converter, and character generator - the ingredients of
RTA CS at the WR4AAG ATV repeater.

'f:oi
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Fig. 1. Remote Terminal
Access Computer Sy stem.



Fig. 2. Possible remote terminal system for voice-only repeaters.
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ment easily amounting to
several months of effor t at a
$1000 price tag. With RTACS
it is possible to write pro­
grams, list data out of
memory, and execute pro­
grams. It is inval uable as a
learn ing aid for machine /
assembly language program­
ming, as we ll as for per­
for ming a myr iad o f
beneficial tasks in direct
suppo rt of amateur radio
o pera t ions.

So as not 10 give the
impression that RTACS is the
greatest thing since the inven­
t ion of the carbon resistor , it
is fair to point o ut so me
inherent drawbacks. First,
o nly one user at a t ime is
possible. Com mon o n-the-air
cour tesy dictates who uses it
and for ho w long. Seco ndly,
there is no security to your
data. Everyone can see your
inputs and outputs (if that's
any concern to yo u ). Finally,
the sys tem, as presentl y con­
figu red, precludes its use for
direct control o r switching
a p plica ti o ns around the
home, as would be possible
with a locally based device.
Nevertheless, the simplicity
and cost benefits o utweigh
the d isadva ntages in most
instances.

When operati ng a corn­
putcr remotel y, some pro­
visi on must be incorporated
to allow the terminal user to
restart the processor in the

---.~'AOL L f , o o t o

--- •• H A'OL OUO

The signal is sent up to the
repea ter, where it is received,
converted back to parallel
data and fed into a mic ro­
computer. At the WR4AAG
re pea te r, a home brew
BOOB- based p r ocessor is
employed with 2K RAM and
2K PROM. The output of the
compu ter is fed into a char­
acter generator, which for­
mats the data into a standard
525 line video signa l that is
transmitted back to the user
and displayed on a home TV
set th rough a UHF-to-V HF
conver te r modified for ATV
(amateur television ) recep­
tion .

It is thus possible for a
ham to have computer capa­
bility in the home without
the hassle of constr uct ing or
buying a processor and video
display device - an invest-

' 0"0'0)

Fig. 3. Signal strength samples at 2 second intervals. No signal
reads 177. Display shows transmitter turn-on, gradual increase
in signal, tottowed by turn-off.

Back-General

the remote nature of the
system could provide capa­
bilities that even the most
complex home-based com­
puter could not render.

What is this super-syste m?
It's called a Remo te Terminal
Access Computer System
(RTACS) , and is used as an
integral part of a repeater.

Writing and execut ing
computer programs from the
co mfor t o f your shack is just
one basic capability. The
system will a lso measure yo ur
signal strength into the re­
pea ter , power output from
the repeate r, automatically
ca ll CQ for you, store and
forward messages to other
amateurs, and serve as an
info rmatio n retrieval library.
Let 's take a look at the
system configurat ion.

RTACS
ground

The system is similar to
commercial time-share com­
puter networks usi ng
terminals at a location remo te
fro m the processor. Yo u may
already have some ex per ie nce
with remote te rminals at
work or school. Fig. 1 shows
the amateur radio implemen­
tation of this approach, using
a TV repeater .

At the home QTH, the
user requires o nly a keyboard
and modulator to convert the
parallel keyboard data in to a
serial, tone-modu lated signa l
which is app lied to the micro­
pho ne inpu t of an exist ing
transmitter .
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nature, are more concerned
with the rea lities of the
present than the possibilit ies
of the future. Few hams
relish the thought of spending
$1000 on a co mpute r sys te m
which might ultimate ly serve,
at best , as a light -b linking toy
rather than as the useful
s tat ion addition originally
intended.

The purpose of this art icle
is to affi rm th e prescnt value
o f microprocessors in ama­
teur radio, while demon­
strating that their be nefits
can be reaped without undue
individual expense . This will
be shown by describing a
un ique compute r-based
system which has been oper­
ating successfully for well
over a year in the Washing­
ton, D.C., area .

In early 1974, members of
the Metrovision Amateur
Television Club, sponsors o f
the first fast scan TV repeater
(WR4AAG) , recognized the
potential power of recen tly
in t ro d uced microprocessor
chips and set o ut to design a
far-reaching co mputer sys te m
to enha nce amateur station
performance bo th technica lly
and opera t iona lly. T he con­
cept was to give numerous
local hams computer ca pa­
bi lity at their own shac ks
through the use o f a single,
s ha re d , c e n t ra lly-located
processor . Thus each sta t ion
would be spared the expense
of building or bu ying a
separate computer. Further­
more, it was envisaged that

,,~
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Fig. 5. Messages may be stored in the computer and later
recalled by the intended recipient.
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Fig. 4. Audio and video transmitter power levels in left ond
right columns, respectively. Samples at 2 second intervals. A
separate colibration table is used to convert these numbers
directly into Watts; e.q., 122 corresponds to 10 Watts, and 230
equals 80 Watts.
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Many times the question
arises, " Is my receiver bad or
is the power output of the
repeater low?" Than ks to the
microprocessor , the answe r
can qui ckly be found . By
ca ll ing up the POW ER pro­
gram on the keyboard , the
power output levels o f the
repeater's video and aud io
transmitters are given. The
numbers tha t appear o n the
screen, while not in Watts, do
directly correspond to a
specific power level that can
be determined by referring to
a calibration table. (See Fig.
4.)

Ho w does the system
work? The det ect ed rf output
from the aura l and video
transmitters, derived from
dir e c t ional couplers with
diode detectors, is fed into an
A-to- D converter and o n in to
an input port of the micro­
processor . The microcom­
puter then formats the data
into columns which are
appropriately labeled.

Message Store and Forward

In thi s mo de the user is
able to remotely co ntro l the
charac te r generator at the re­
peater to place any desired
message on the TV screen.
The message may be in the
for m of a club bulleti n or
possibly be di rected to a
si ngle individual. It is
especially useful for leaving a
message for a fe llow amateur
who is not home but can later
turn o n the TV and re trieve
messages addresse d to him.
Several variations of th is
capabil ity are provided to the

Typical applications of the
system are:

1 . Accurate transmitter
tune-up

2. Comparing transmitters
3. Measuring perfo rmance

of t ransm ission li nes
4 . Comparing antennas
5 . Exa m in ing antenna

pattern (sidelobe, FIB rat io,
ctc.]

6. Proper antenna pOSI­

tlonl ng (azimuth, elevation,
polarization)

Remote Signal Strength
Measuring Program

Ever wonder how strong
your signal is co mpared to
others? Would you like to
measure antenna performance
even though you don 't own a
field st rength meter? Want to
know if your transmitter is
tuned up fo r grea test o utput
power but don ' t have a wat t­
meter ? Are you interested in
kn owing how day-to-day
propagation changes affect
your signa l?

Amaz ingly , without any
test equipment, you can
determ ine all of the above
with the RTACS. To call up
this special program, you turn
on your modu lator and type
the letters S- I-G-N-A- L on the
key board .

While monitoring the out­
put of the repeater , a 3 di gi t
number will be seen o n the
left side of the TV screen.
Thi s number is dir ectl y pr o­
por tional to your signal
strengt h as sensed by the
repea te r's receiver. If you
increase transmitter po wer,
the number will increase in
value; if you change to a
lower gain antenna, the num­
ber will dro p. Thus you get
an ob ject ive figure of meri t
for yo ur signal strengt h. No
more inaccura te RS reports !

How does it work? An
ana log-to-digita l conver ter is
connected to the repeater TV
receiver's AGC line. The A- D
converter 's digital o utput is
fed into the microprocessor
which, in turn, is connected
to a video character generator
t ied to the repeater trans­
mitter. Thus, a number is
genera ted and displayed in a
TV format which is direc tly
proporti onal to rece ived
signal level. (A sample of this
printo ut is sho wn in Fig. 3.)

mitted unti l the user drops
his/her car rier to enable re­
ception of the da ta . This
would not be required if the
user can operate full duplex.

Some specific applications
of the system used at the
WR4AAG re peater will now
be examined .

also used . At th e repeater , the
character generator is re­
placed by a modulator to
convert the para llel o utput
data from the computer into
sed alized tones. On the
receive side, the user wou ld
have a demodulator to co n­
vert the tones to parallel data
fo r dri ving a local character
gene rator. Thus, from the
home QTH side, an addit ional
$ 150 in ve st ment fo r a
demodulator and charac ter
genera tor is required, as com­
pared to the ATV repeater
configuration. Ano ther differ­
ence wou ld be in the co m­
pu te r's co ntrol program
which must preve nt computer
output from being trans-

event of a software problem
such as a loop or a halt. At
the WR4AAG repeater, a
hardware circuit mon itors the
output of the demodulator to
sense a specific control char­
acter . Upon its detection, the
circuit sends a 005 interrupt
command to the 8008
processor I to override any
other instruction that may be
executi ng.

Wh ile the video ou tput
capability of the ATV re­
peater does conve nie ntly lend
itse lf to the RTACS, a
standard voice-only repeater
can be used. Fig. 2 shows one
possible method for doing
this. At the user station, a
keyboard and modulator are



Fig. 6. Computer generates fo ur "pages " of data in the character generator's buffer memory and then turns each page every 0.2
seconds for animation. In the display shown, "CQ A TV" will flash and the outside border will appear to expand and contract.

Fig. 7. A fter typing call letters on the keyboard, the computer
will retrieve a corresponding name, address and phone number.

137 1td

user. Fig. 5 illust rates a
sample printout. Messages can
be trans istory (sto red only in
the buffer of th e charac ter
generator) or can be made
more per manent by storage in
the computer's random access
memory (RAM).

Automatic CQer

By ty ping the CQer com­
mand followed by your call
letters, the microprocessor
will generate an animated
video CQ display . It does this
by loading 4 pages of the

character genera tor buffer
memory and then turning the
pages at high speed to "reate
animation. The photos in Fig.
6 illustrate how this tech­
nique serves as a rea l "atte n­
t ion getter."

Data Retrieval

Several applications are
possible involving the sto rage

and selected recall of data.
Call letters, addresses and
da tes can be en tered into the
co mputer's memory to serve
as a paperless logbook . Once
the information has been
entered, a keyword can th en
be typed to retrieve desired
informat ion. For exa mple, on
the WR4AAG system, by
typ ing ca ll letters on t he
keyboard , the computer wi ll
tell you th e person's handle,
address and te lephone num­
ber wit hin 1 seco nd - co n­
siderably faster than trying to
loo k it up in a logbook or
d irectory. Other uses include
displaying pre-stored pro paga­
tion or Oscar orbi tal informa­
tion. The main li mitation of
all of th ese applications is in
the size of the mem ory . An
audio cassette tape recorder is
an excellent low cost means
to achi eve th e bulk storage of
data for th is purpose.

In Closing

You can no w sec ho w the
microprocessor is present ly
e mployed in a practical ro le
to assist amateur operat ions,
and that these app licat ions

fa r t rans cend those possible
using only rando m logi c.
Needless to say , 73 readers
wi ll be ab le to thin k of even
more spectacular uses for the
microprocessor in ham
radio. -
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New ITEM S • •• New BARGAINS!

FREE UPON REQUEST!
If you hayen't rece ived our new Iata­

log, write for free COllY today. Address: Depl. 13

address; _

LOGIC PROBE KIT

$14.95
(p lu t. " h,pp,n ll)

Now! A Dig,ta l Logic Probe kit 81 ill rea list ic
price . Red. Gree". llnd Ve llow hght em ittIng
diodes s ignal the pr.,..nce o l lol,e levels
e ncountered in d ig ita l c ircuitry . Uti lization
0 1 tra ns isto r and intell reted c i rcu it switch ing
t ec h niques permi l l he OIGA-PEAKE·A t o
indica t e logic 1, lo gic 0, and pulsin g ci rcui t
cond it ions. Complete k It includin g easy
instruchons;s available now from •• .

MOUIN']
Let us know 8 weeks in advance so that you won't miss a single
issue of 73 Magazine.

Attach o ld label where ind icated and print new address in space
p rovided. Also include you, ma iling label w henever y ou w,i te
concerning your subscript io n. It helps us serve you promptly .

Write to:

If yo u have no label handy. prim OLD address here.

address; _
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Powe DIP " ..
SOLID S!TE $850

SV DC RELAYS
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ca ll _

city, state _

name' _
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city state lip _
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Here it is,TDl's ZPU'· the high­
est point of technology for an
AltairllMSAI system. Now.you
can multiply your present cap­
abilities without creating cost­
ly obsolescence. Take advan­
tage of the wide range of exist­
ing hardware backup for your
current system. The ZPU is
compatible and dependable
with many plus features you' ll
want to know about.

To further round out your
system we also have available
the fastest and lowest power
static ram boards going (fro m
4 to 16K wi th expansion) and
a system monitor board with
a Z-80 monitor, powerful 110
and aud io casette features.

As for software, TDl 's user
support program is unmatched
in the micro-processor indus­
try, currently available are the
Z-80 monitor, basic, and the
most sophisticated MACRO­
ASSEMBLER yet developed.

Join the Z-80 revolution ­
it's more than just hardware!

ZPU Kit $269.00
Z16K Kit $574.00 Dealer Inquiries Invited.

HOW TO ORDER Just send check or
money order. or use your BankAmericard
or Mastercharge, and your orders will be
shipped loyou postpaid. COOorders must
be accompanied by a 25% deposit. Your
credit card order must include the serial
" 01 the card, expira tion dale. and your
order must be s igned . New Jersey resi­
dents add 5% state sales tax . For more
information, send for our free catalog.

TDL
(609) 392-7070 TECHN ICAL DESIGN LABS, INC.

342 COLUMBUS AVENUE
TRENTON , NEW JERSEY 08629

!!ld'r' 39 ' ,
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W ha t next ? You've
probably spent a fair

amount of time playing
arou nd with your ho me com­
puter system by now. You 've
gotten familiar with the
features and basic elements of
your programming language.
You've copied some game
programs and written "orne
small, fun progra ms of your
own. Maybe it 's time to take
the big plunge and try some­
thing "real," something you
cou ldn't do just as well o n a
poc ket calculator or by
count ing o n your fingers.

In thi s article (and in the
concluding part next mon th )
I' m going to take you
t h ro ug h th e though t
processes involved in de­
f ining, designi ng, refining,
and coding a program which
allows the user to store and
manipu late a large file of
informat ion - a " data bank"
of sorts. The goal is much
more than just laying a pro­
gram listing in fron t of you
and say ing, " Here it is, here 's
how to use it , copy it if you
want." I hope to give you a
feeling for doing program­
ming and the confidence to
try it yourself. That means
we're no t just going to zip
smoothly along from probl em
statement to finished pro­
gram. No , we' re go ing to

ma ke a plan, s tar t following
it, stumb le upon unforeseen
problems, revise our plan,
start in again, etc., etc. Pro­
grammi ng can be frustrat ing
at t imes, but it is also rea lly
exc iting. It's like any ot her
creative act ivity - th ere 's no
magic way to leap to a
fini shed product witho ut
going through a struggle.
Incidentall y, alt hough o ur
path may be a litt le rocky,
there ore a number of ideas
and techniques we'll co me
across which are valuable in
many cases even if some of
them ultimate ly fail in this
specifi c problem.

Here's the probl em we'll
work o n: Our local co mputer
club has been growi ng so fast
that we're having troub le
keepi ng track of the member­
ship records. How can we use
our co mputer to help us?

In designing any program,
the first thing to do is calmly
a nd carefully figurc out
exactly what it is we want it
to do. We don't want to
spend days slaving over a hot
teletypewriter only to d is­
cover that our finished pro­
gram is inadequate, incon­
venicnt, or irr itat ing for the
user to interact wit h.

Up to now, our club has
used a 3x5 index card for
eac h mcmber, and we've

listed a num ber of things on
each card :

1. mem ber's name
2. mailing address
3. dues paid until -r-r-
4 . type of system
("Al tair 88 0 0 ,"
" Sphere 320," " home­
brew F-8 " " none ", ,
etc.)
5. wants to be on mall­
ing list ("yes" or " no " )
There are three different

t h ings we do with the
records. For each new memo
ber, we make a new card and

insert it. We update the infor­
mation o n specific cards
(when a member gets a new
system, pays d ues, ... j. We
go through the whole stack of
cards and pull o ut certa in
o nes to do mailings (for
example, every few months
we go through and pull a ll the
cards of people who need to
be reminded to cough up
more d ues). See Table 1.

As we thin k about creating
o ur program, we'll keep the
different uses in mind to be
sure they can all be done

The Soft Art

of Programming

- - part II

Rich DidddY
J2J8Broadw<lY
santa Cruz CA 95062
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You could create a bibliograp hy o f reference books a nd magazines.

do an update and misspell the
name acc ide ntally? (3) What
if we were using assembly
language and limited names
to having no more than 24
cha racters as suggested in
Table 4, and the user enters a
name that 's too long ? (4) Can
you think of any more prob­
lems that we cou ld have?
(Unfo rt una tely, there's a
cou ple of blggtes lurking in
here. See if you can spot
them.)

Problems (1 ), (2), and (3)
all involve input data that
doesn 't fit the assumptions
we've made. It 's crucial to
design programs so they don 't
blindly plu nge ahead using
invalid data . Peop le ma ke
loads of typing mistakes as
well as have mental lapses.
It 's a corol lary of Mur phy 's
Law that if yo ur program can
blow up on invalid data,
soo ner or lat er it wil l.

The solut ion to error (1 ) is
to have our program search
the data file to see if there is
already an entry for the
" new" member instead of
jus t b lindly add ing a new
record in. That won 't invol ve
m uch ext ra programm ing
effort because we already
have to be able to search for a
part icular name to do the
update operatio n.

The solut ion to problem
number (2) is to be sure tha t
our search routine doesn 't
look far ther into the arrays
than the number o f members,
and if it comes to the end
wi thout find ing the desired
name, to infor m the user of

available array lo cat ion and
add o ne to the number of
members. To update a mem­
ber's record, we start at array
loca t ion 0, an d see if N$(O ) is
the member we're looking
for . If no t, we look at N$(1 );
if that's no t it . we look at
N${2j, e tc. Event ually we 'll
come to the right place and
make the des ired change. To
generate a mailing list, we go
through the arrays o ne mem­
ber at a t ime, printing out the
names and addresses of those
w ho me e t the criterion
(either having a " YES" in
their L$ fie ld, or owing dues
soon, or ha ving a certain kind
of system).

Loo king over th ings so far,
we might feel pretty good.
All our desired functions
seem possible, eve n fairly
easy. to program. We might
even pride our selves on the
fact that if a member dis­
covers that we have an error
in h is or her data , we have an
easy way to correct it - by
using the update feature. (For
so me in sa ne m y sterious
reaso n, so me co mmercial da ta
gat hering organi zations do n't
seem to cope with this prob­
lem very well. )

But be fore we plunge
a he a d an d co de these
sche mes, we sho uld think
t he m t hrou g h again ,
especially worrying about
what sorts of errors can creep
into our system. Fo r in-­
stance: (1) What i f there's a
mixu p and the same new
m e m ber gets entered in
twice ? (2) What if we go to

...
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Table I.

A store may want to keep a file 0 1 customers, sto ring name, ad dress,
previou s purchase s, needs, etc.

Your club may wa nt t o keep a fi fe of rad io-elect ronics sup ply
houses, storing name, eccress. type 0 1 mater ial o ffe red, people' s
experiences d eal ing w ith the m, etc .

The pr oblem o f storing records a nd manipula ting lites is a ve ry
widespread o ne. Even tho ugh we're dealing w ith a specific example
here , t he techniques we' ll develop ca n be d irect ly used in many o th er
situa t io ns.
T o name a few :

In a ATTY cont est , you m ay want to keep track o f t he stat ions
yo u 've a lready worke d.

In o ur final program,
though , we'll use INPUT
sta te ments to request the
informat ion from the user
instead of using assignme nt
sta tements. After a number
of records have bee n stored,
the arrays will look some­
thing like Table 3.

Now that we've chosen a
way to store our data, it 's
fa irly obvious what the
rout ines which maintain and
access the fi le wi ll have to do.
We' ll keep track of how many
members we have so far (0 to
begin with, 6 in Table 3);
then if we want to add a new
member's record, we fill the
information into the ne xt

The value for " I" will
correspond to the position in
the array o f that particular
data. To store the req uired
information about memb er
num ber 12, we could use
assignment sta tements (LET
statements) like these :

...' ',..-.._-..' ',.. ' "" -'" 00<,"" « <> ......'
", "'''~-'-'''''',''''',n .." " . --..,.., ...... _'" ....",.....,

minds an d in our program)
the values wh ich appear at
the same locat ion in the
differe nt arrays.

• _ ... '.. ',.,._ .. '.. ClOo'.' .._ ..... _......_.. ' _" ...· _ ' _ '-..
• _0 ..., ".. , '"'"" .._.,_ ..
, , """--",,,_ ,..,. ..
" ,""" v••· .. , ....._ ..
". . ... O'oT _.... """o, ..,

convenientl y. Since the way
we store each member 's data
will affect how we access it,
the first thing to do is to
decide what memory o rgani­
zat ion to usc. That is, we
should design a data struc­
ture, one that is general and
fl exible enough for our pur­
poses.

The simplest da ta struc­
ture that 's made up of more
than o ne memory word is the
array, Arrays have been used
as data structures fro m the
very beginning of computi ng,
and form the basis for the
more elaborate organizat ions
(stacks, lists, strings, e tc.)
that have evo lved thro ugh the
yea rs.

An arrav-type o rganizat ion
is perfectl y suited to o ur
applicat ion because we have a
large number of identically
shaped items (the member­
sh ip re cord s ) to store.
Exact ly how we use arrays to
store the indivi dual records
depends to so me extent on
the detai ls of the language
being used .

I'll assume we have the
features of Alt air 8 K Basic,
and suggest what to do if you
don 't.

What we can do is declare
an array for each different
type o f information we need
to store, and associate (i n our



sure that C is updated at the
r ight t ime. See Fig. 2.

Now we're starti ng to rol l.
The only thing left to specify
is the flow chart box that
says "search file for that
name." The new name has
been assigned to the stri ng
variable, " P$." The now
chart is shown in Fig. 3, and
here 's the tra nslation of the
flow chart into Basic . Notice
t hat we've written it as a
subrouti ne si nce we' re goi ng
to use it in two different
places. It communicates its
results by leaving the variable
F with the value 0 if the
sought-for name wasn 't
found, and with the value 1 if
it was. In addition, if the
name was found, the variable
I will be left with the sub­
script value o f the desi red
record.

.., "'M "'''''''' '01 TO " 0<'" " ~ ",M" ." ..,.,....0
""....., '_ oT" '"' ••~ , .......""" "..'" .._.'M """.......,.".••10""'..'"_.,M--.' ,"'."."'.".-"""'" ...._ • • M u·, ...... _
........>OT "",
_ <ft ....., ..
- _--...0.. , ....---,,,. _" ,....,,-
"", -..-.".. .-. _.T.........__........"'... -.. ..- ...- ""._, _..
"'" -.. '"'".- ...""- ...., ..........._,.......----... --"'.." ...-...__.'.... <ft<-<:.,- ----_.. --------- _...._.._ "' ""'---.. -........-

Things still seem to be
going all right , so let's forge
ahea d and convert our "add
new member info " flow chart
into Basi c.

""'.'M ...-"..."",.,M "" , ,.'..._.,M _ _._~ ,
'_ ••M-'C" "T'" _ •• '" .
,_ ,., .. , '" To'c..oo••", .''-._ , ""'--._.... , --
-~~-" ",.....-- " ,..... ,<c, __., --.._"
".<ft ...
" ••n.-...... _" ....... ,0<.0'_
" ....T •• ,......,..-

Again, everyt hing went
pretty smoothly, bu t let's
look over the code closely to
be sure there are no typos or
other obvious errors. Every­
thing loo ks pre tty good ...
but wait! What's that? State­
ment 2210 looks a litt le
funny all alone there. It's not
very common to increment a
counter without checking to
make sure it's still within the
proper range. What were we
thinki ng? Hmmm. "C" is the
number of club membe rs. Of
course our club wan ts as

./
•00 ...
M .

" '0

' ,• .on ..

To carry it out, we need to
get the new member's name,
look through our file to make
sure it's not already there,
and if it's not , fill the new
member's informat ion into
the arrays. l et 's use a variable
C (fo r "member cou nt") to
store the number of mem­
bers. Si nce arrays in Basic
start wi th posi tion 0, location
C in the arrays wi ll be the
locatio n of the next empty
spot. That means we can fill
the new information into
NI(e), A$(CI, .. . ,LI(e).
Finally, we add one to C
since now there's one more
member in the file. If that
doesn't seem clea r, draw the
arrays out and go through a
few cases by hand to make

over the basic tech niques
we'll use, and have amici­
pated some of the rough
spots, we can start desi gning
t he program in earnest. The
main thing it has to do is
repeatedly acce pt commands
from the user and carry them
out . See Fig. 1.

Now we can refine our
plan by breaking down each
of the boxes into finer and
finer detail, ultimately con­
verting each to some
sequence of Basic statements.

let's sta rt with the one
that savs

Fig 3.

..u , """
T ~ ,

,"

but it seems less offensive
tha n having the program
arbitrarily chop off part of
someone's name.

Now that we've thought

n=# of b y t es per
a rray eleme nt

The index can be varied
depending on other values.

Each array has a $tarring
(or base) sadress w h ich is
t he memory locat ion of t he
fi rst bvte in t he chunk y ou
set aside.

Individual loca t ions are
accessed by adding an
offser (or index) to the
starting address. Often
the machine architecture
includes an index register
for this purpose.

In AsserrtJly Language
When writing the program
you reserve a contiguous
chunk of memory of the
appropriale size.

MIO) base
M( 1)
M(2) base+n
M(3)
M(4) b ase +2n

base+3n

Table 2.

The subscript expression may
be computed from other values:

M(N '2+J)

Each array has a name:
M

Ind ividual locat ions are
identified by listi ng a
subscript expression alter
the array name:

M (24)

Array
An array is a conecncn of memory ce lls. individual members of

w hith may be referenced by specifying the array name plus a subscript
value (index).

In Basic, Fortran, Algol, erc.
Usually you need some sort
of " D IMensio n" sUllement
lelling how long the array is:

DIM M(50)

that fact.
Finding a solution to prob­

lem (3) is more bothersome.
One solution would be to
redesign the data structure so
it allows more characters per
name. But that would require
more memory, most of which
would be used to store blan ks
at the end of no rmal sized
nam e s . A not her solution
would be to redesign the pro­
gram so that it impl ements a
string-like (variab le lengt h)
da ta structure. But that
would be a lo t of work. A
compromise is to have the
program count the number of
characters in each name that's
entered, and if the count
exceeds 24, to ask the user to
supply an abb reviation. The
last solution isn't perfect
(wha t if two people abbre­
viate the name differen tly ?),

~ '42



N$ A$ .$ 0 $ 55 L$

0 JOSE A LCA LA 1347 BARSTOW AD. WATSONVilLE CA 95050 JULY, 1917 SWTC6800 YES 0

1 SANDY SWE ICKE RT P.O. BOX 3279 CAPITOLA CA 95030 DEC. 1977 NONE YES 1

2 AN THONY TEMPLE Y; FOX DR. SANTA CRUZ CA 95061 AUG,1978 ALTAIR 680 NO 2

3 SUSAN BURGESS 97 LI GHT HOUSE DR., ,,3 SAN GAUCHOS CA 95070 SEPT. 1977 IMSAI8080 Y'S 3

4 Bill MCKEEMA N 3224 STEV ENS CR. BLVD. El CERRITO CA 94720 JAN UA RY, 1979 BURROUGHS 85500 NO 4

5 SAM WA LSH 1202 BROADWAY LOS PERROS CA DEC, 1978 HOME-BREW 8008 YES S

Table 3.

What if your version of Basic doesn't allow arrays 0 1 st r ings?

Table 4.

_ If it doesn't allow string var iables, you 're out of luck. a nd will have
to use assembly language.

_ In as!il!mbly la ng uage, simply allocate 24 or so by t es per er rev
location, a nd store t he characters one per bvte, filling in a ny unu sed
bytes with blank characters.

cassette recorder . On most
vers ions of Basic, you'll have
to wr ite machine language
routines to handle the re­
quired I/O. You can either
writ e machin e language
equ ivalents to the INPUT and
PRINT statements, or you
may want to wri te a ro ut ine
that makes your casse tte
re c order lo o k like the
term inal to Basic, In that
case, you would call the
machine language routine,
then INPUT from o r PR INT
to the tape, then cart the
rou t ine again to restore the
terminal as the I/O device . On
the othe r ha nd, you may be
able to connect your cassette
recorder in parallel with your
terminal (similar to the way
Teletype paper tape equ ip­
ment is re lated to the key­
board).

At any rate, le t's assume
that you have so me way of
get ti ng records in and o ut of
memory.

Intcresti ngl y, thi s doesn 't
force very many changes in
o ur program. We just need
another test here and there : a
test which determines if
we've fin ished searching
through the records currently
in memory. If we have, but
still haven 't fou nd the record
we want, we call a subrout ine
which reads a new memory­
fu ll of records from tape and
forge ahead.

Now we have a scheme
that 's sure to work and we
can push on, refining it and
cod ing it . . . or do we? If o ur
previous disaster sho uld have
taught us anything, it 's not to
get carr ied away wi th what
see ms to be a goo d idea with­
o ut having a lo ng hard look at
it. We sho uld review o ur plan,
taking care to check not o nly
whether we think we can
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_..._....................­-........_----...... ..........~..
If we do that. though, we

want to be sure that no one
who uses the program has to
know abou t it (the re'd be too
many chances for error . plus
who wou ld want to explain
it?). T his would require sub­
rout ines to pac k and u npack
the information. Unfortun­
ately, even that won' t help
very much (ou r club is very
optimistic about our event ual
size). The only opt ion is num­
ber 6. We'll have to keep
mo st o f the data o n an
external storage device and
bring it in in manageable
sized chu nks to process it.
Maybe if we'd been a lillie
more awake at the beginn ing
(the Programmer's Lament).
we could have seen that that
was what we wanted to do all
along - surely we weren't
going to keep all the records
in memory all the time! The
Startrek freaks wou ld have
had our heads!

There are a number of
d ifferent ty pes o f external
storage we co uld use (in­
cluding paper or mag ta pe,
disc, e tc.) and a number of
different ways of interfacing
to each. We can't go into
them all here; instead I'll try
t o out line what to do
assuming that we're using a

or 0 instead of "YES" or
"NO", and we could list the
du es pay ment date in the
for m 19 78.06 instead of
" JUNE, 1978." In fac t, we
can do both of those and
cram both values into o ne
array by leaving the date posl­
tl ve if the member wan ts to
be on the mailing list and
mak ing it negative otherwise.
That way ,

•

12 1310 11

A

e K E R ., .

EM P L E · · ·

G E S S • •

•
t,

Basic and our compu ter has
16K bytes in all. That means
we 'll be able to fi t about
8K/107 e 80 records before
com pletely running out of
space. That won't do . Maybe
we've been ext ravagant in the
way we've organized our
data.

There are a few things we
cou ld do to free up a little
more memory (see Table 5) .
We can 't cut out any of the
data stored about the mem­
bers without making our pro­
gram pretty much useless. We
could throw out the REMark
statements, but that won't
make much difference (we
might squeeze in 2 or 3 more
records that way).

We con conver t some of
the string values to nu mbers.
For example, the mailing list
entry cou ld just as wel l be 1

NU.JI

,~ ,., r' ,.,
~

, • , •
,~ , 0 S , A L C A

,., s A " 0 y S W ,
,., A "

, H 0 N Y 'r

,., S U 5 A N • U ,
,~ , L , M , ,
,., S A M •

•
,~ ••

• •
• • •
•

many members as we can get,
but how many can our pro­
gram handle ? The way we
declared our arrays, we left
room for 101 members, but
was that right ? What if we get
thousands of members? We
can't just keep increasing the
array sizes in our DIM state­
ment - surely not that many
records wi ll fit in memory at
once. But i f they won't, our
program won't work! Oh no!

Let 's try to suppress that
old sinking feeling and figure
out what's going on here.
Suppose the average name has
20 characters in it and the
average address 50. The dues
expiration date takes up
about 9 bytes , the system
descri ptio n about 25, and the
mailing list info takes 3.
That 's about 107 bytes per
record. We're runn ing 8K

- If it allo ws string variables, but not arrays 01 strings, y ou can use a
two-dime nsiona l array t o store names by ripping t he str ing apart,
conver t ing each character in t he na me t o II number !there sh ould be a
built -in funct io n called 50mething like ASC v.tIicfl does that l a nd
storing them one by o ne. (On most Yersions of Basic, two characters
will fit in each nu mer ic variable. l

DIM Nll00,24 1,A(100.241 , . . .



INTROduciNG TIlE
MICRO-ALTAIR

Seven W<lYS of cutting down o n memory usage listed in order of
d ecreasing disgust ingness.

O. Give up.

1. tiecreese your ambitions, throw away some of your program's
cecebsunes.

2 . Throw o ut REMarks and cram more t ha n o ne statement onto each
line. No te: Since bo t h of t hese make your program hard er for
p eople to understand , be sure to keep good written record s of what
t he program does <Ind ho w it does it.

3 . Use abbreviat ions in str ing da ta , o r co nvert st ri ng va lues int o
numer ic values. Note : T he latter saves a little space - the space used
to st ore st r ing length info rmatio n.

$175.00 assd.
$235.00 assd.

Hint s about nellt month's search strategy :

6. Use ell temal storage devices.

of our syste m's big fea tures.
Fortunately, there's a way

out and it won't require any
major changes to any thi ng
but our search algorithm. Un­
fortunately, we'll have to
wait until next month to find
out what it is so we can
(fi nally) complete our club's
record keeping progra m.

what have we accom­
plished so far? We've taken a
realistic, fair-sized problem
and broken it down into
small manageable parts. We've
stepped back (we ll O K, fallen
back) and analyzed how the
system will work in practice

and found our plan
wanting. Along the way,
we've seen techniques for
usi ng arrays, organizing data,
and we've seen a search
strategy that is useful whe n
dealing with small amounts of
data. We've seen some tech­
niques for saving me mory
space. Most of all , we 've had
a mind's eye view of the
agony and the ecstasy of
developi ng software. -

write the code, but also to see
whether it's really practical.
In fact, with a system like our
club's, our new plan tsn't
practical. Our cassette tape
interface runs at 300 baud ­
about 25 characters a second.
That means each memory -full
of membership records (each
80 records) will take almost
five and a half mi nutes to
read in.

Suppose we have 200
members and one of them
tells us that there's a mistake
in h is mailin g address.
Suppose further that he 's a
recent me mber and his record
is near the end of the fi le.
The way we have it now, the
person usi ng the program to
do the required update will
have to put on the fi rst tape,
sit there 5Yi mi nutes, fi nd
(groan ) that the desired
record wasn't on that tape,
get t he next one, wait 5Y:z
min utes, etc. It wou ld be so
gruesome that no one would
ever want to do the updates
that were supposed to be one

- If somebody asks you to guess a number from 1 10 100 t hat they' re
think ing of, a nd t hey tell you " high," " low," or " got it " after each
guess, wh<lt's the most guesses you 'd ever need ?

5 . Revise the bilsic algorithm so that it lre- lcomputes values instead of
relying on stored data . One ellamp/e: Instead of storing calender
dates and days o f t he week, look up and use an algorit hm which
computes t hem.

- If telephone directories were organized like the scheme we've used so
far Irhe names aren't in alphabetical or any other piWtieular orderl,
would you be willing to use o ne ?

4 . Cra m more t han o ne p iece of da t<l into a single variable. Note: Be
sure to inc lud e pack ing a nd unpiu::king subroutines so users don't
have to deal with conglomerated, messy values.

Table 5.

Go to your local computer store and com pare
Video Terminal Interlace - characters are stored in on-board
memory. Entire screen may be read or written in 20 millisec­
onds. Software includes a text editing system with scrolling
and insert and delete by character or line .
VTI/32 32 character line $160.00 kit $230.00 esse.
VTI /64 64 character line $185.00 kit $260.00 esse.
VTl/SK Socket kit for VTI kit $ , 5.00
Delivery - 30 days
Analog Interface - 1 or 2 channels of analog output with 10
bits of resolutions (0-10Vor ± 5V with bipolar option) , 6 bits of
latched digital output and 8 analog comparators for software
controlled AID conversions.
ADA! 1 1analog output $135.00 kit
ADA/2 2 analog outputs $185.00 kit
ADAISK Socket kit for ADA kit $ 10.00
Delivery - 30 days ,-.A_~ ,.. c~..... A«....'"

"'1pric1!und spee;htIloons sUbfKl to elling. .. ~hOllt notlC• . Prien '" USA only
CPI rniclen,s add 6% "Ills ti l Add 5% '!lIDDing , IIandliftg . Ind inSUfllll:.

POLYMORPHIC SYSTEMS
737 S . Kellogg, Go leta , CA 93017 (805196 7-235 1

The complete Computer System
that requires just a keyboard
and TV monitor for use.

The MICRO-ALTAIR is:
The hardware - vioeo terminal intertace board . CPU /ROMI

RAM board . backplane. power supply and cabinet;
The software - video driver. debugger , operating kernel

supplied on ROM;
The personal computer system - complete . expandable , no

loose ends - a complete and powerful tool :
THE SOLUTION BOX FROM POLYMORPHICSYSTEMS.

Applications include smart te rminals. data acquisition systems,
games, accounting. front-end for a larger computer-anywhere a
little processing is required.
COM PLETE SYSTEM \EXCEPT FOR MONITORAND ASCII KEY·
BOARD] $575.00 K17. OELIYERY 60 DAYS - SERIAL 110 AND
CAS Sm E OPTI ONS AVAILABLE.
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SPECIFICATIONS:

---------------------------------------------------

* CO M PU T E R MART * MCED COMPANY
DISTRIBU T ING COMPANY Suite 1 01 . 1600 H . Ves Str.. t
O,.nge CA Nashvillo T N 37203
71 4-633 4634 Ph o ne : 6 15-329- 1979_________________________________________ _________ J

T HE COMPUTER MAR T
1097 Lexington
Waltham MA 02154
Phone: 6 17-890- 0677

T HE COMPUTE R M ART
151 Kline Blvd.
Coloni/l NJ 07067
Ph one : 201 ·5 74 -2 17 3

* H O B B Y T R O N I C DISTRIBUTORS
1218 Prei.ie Driv..
Bloomington IN 47401
Phone: 8 12-336-6380

* MJB RESEARCH e DEVELOPMENT
36 W . 62nd SIr""t
New York NY 10023
Phone : 2 12-247 -5448

IIISEfllSlI1
ELECTRONICS

BOX 11651, KNOXVILLE, TN, 37919

DEALERS & DI STRIBUTORS *

TH E DATA DOMAIN
111 South College
Bloomington IN 4 740 1
Phone: 812-334-3607

THE COMPUTER MARl
625 W. K.tell. Avenue, # 10
O ••nge CA 92667
Phone: 71 4633-1222

Mr. p., t " , Bi<;kerdik"
CANNE L RAD IO s, E LECTRON ICS
18 East Ortega St, eEl t
Santa Barbare CA 9 3 101
Phone : 805 ·965-8551

T HE CO MPUTER MART
3 14 5th Av"nue
New Yo,k NY 10001
Phon,,: 2 12-279-7757

ALL ADDRESS, CONTROl, AND DATA OUT LINES
FULLY BUFFERED

•
QUANTITY, DEALER, AND CLUB INQUIRIES INVITED

•
PLUG IN-COMPATIBLE WITH ALTAIR " AND tMSAI·

rc SOCKETS INCLUDED
5295.00 Kit - 5394.00 Assembled - $2.00 Shipping and handling

•
' LI MITED TO CAPACITY OF STAN Dey BATTERY

I

8K SC - 8 Specifications :

Access Time : 500 ns Max. (225 ma ll.
on request)

Current Req: less than 200 rna per
1024 words maximum

Memory Chip : AM D 91L02 APe (low
power 1K x 1)

Voltage Supply : + 5 to + 10 volts

Battery Standby: 1.5 to 2 Volt,
Automatic power
loss sensing circuit .
Elim inates need for
switches.

Address Select: 8 ea. sost . swi tches
in a D ip le pack aqe.
(No longer any need
lor a solde rmq iron
to change address.]

+5 Volt regu lated : 4 ea. 7805 regulator$
wi th individual heat
sinks 10 ru n cooler.

Wait States: NONE! Your wait Ugh1
will not burn because
of a memory wa it
sta le.

ALL ADDRESS. CONTROL, AND DATA
OUT LINES FULLY BUFFERED

Circuit Board
Double sided, G10 glass epoxy board
Plated through holes. 5 mil. t in m inimum
Solder reflow processed
Solder mask on both sides of PC board
Component lay out silk screened on

component side of PC board
Gold plated edge contacts
No jumper wires used
Professiona l layout techniques used
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OSCAR Orbits

on Your Altair

- - the software you 've needed

I

Joe Kds:ser G3ZCZ
1 J532 Slewar/: Lane
Silver Spring MD 20904
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Fig. J. Flow chart. Numbers in bold are eauivatent line num­
bers.
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A ltair owners rejoice.
You can now obtain

individual orbital predict ions
for the AMSAT·QSCAR 6
and 7 spacecraft on your
machine, for any day of the
year, using the following pro­
gram.

This program is written in
ALTAIR BASIC (8K) and
uses only about 1750 bytes
of User Program Memory
Area.

The program gives you the
foll owing options: spacecraft
6 - AMSAT-OSCAR 6 orbits
o n ly; s pacec ra ft 7
AMSA T-OSCAR 7 orbits
o nly; spacecraft ~ - bo th
spacecraft orbits.

If spacec raft 6 or f/J are
chosen the following op tions
are available: (j - Pri nt the
o rbits; 1 - Print th e orbits
only if the Spacecraft is
scheduled for com munlca­
t ions use that day .

The o pening dialogue is as

follows: The program asks for
the day, spacecraft and if
necessary the o pt ion. It then
thinks about it for a while
and prints out the required
data. Several exa mples of
such listings are shown.

The program works in the
fol lowi ng manner, out lined in
the flow chart of Fig. 1. The
init ial dialogue gives it the
wanted day (WDAY) and the
spacecraft (SC). Next it picks
up the orbita l parameters
depending o n the spacecraft
c hose n . The dat a f o r
AMSAT-OSCAR 6 are stored
in lines 40 and 45, and that
for AMSAT-OSCAR 7 in li nes
60 and 65 .

A test is performed at line
42 or 62 to determine if data
is availa ble for the wanted
day. If the " bo th spacecraft"
o pt io n has been chosen, a
"print" flag (PX) is set at li ne
30.

Next the condit ion of the



spacecraft on WDAY is com­
puted, For AMSAT·OSCAR
6, the actual day of the week
that WDAY occurs on IS

calculated (S DAY) and com­
pared wi th the spacecraft
operational schedule In the
subroutine starting at line
700, and the program ends if
opt ion (OP) zero was chosen
and WDAY is an OFF [i.e.
AMSAT-OSCAR 6 is not
available for comm unications
use) day,

Similarly, the mode that
AMSAT-OSCAR 7 will be in

G3ZCZ

EQUATOR IAL CROSSING TIMES FOR OSCAR 6 DAY 84
SPACECRAFT SCHEDU LED NOT AVAILABL E FOR USE

147 ~

REF ORB( 6156 1

REF ORBI 6156 1

REF ORBl 6156)

REF ORB1 156821

LONGIDEG-Wl
73.6
102.34
131.01
159,81
188.56
217.28
246.02
214 .75
303.49
332 .23
se
28'

LO NGI DEG·WI
60,03
86.77
111.5
146.24
174.97
203,11
232 .45
261,16
289.92
318.66
341,39
161 3
44.86

LONGIDEG·WI
5843
8 1.11
115 .91
144. 64
173 .38
202, 12
230 85
zse.ss

'" "3 17.06
3-45.8
14,53
43.21

LONGIOEG-WI
10.34
99.09
121,84
156.S9
185.34
214.09
242.84
271.58
300.33
329 .08
3S1 .8J,.58

T1MEIGMTl
103 69
258.69
453.68
64867
84367
103866
1233.66
1428.6&
16236&
181864
2013,64
220B ,63

TIMEIGMTI
136.1
330.0<
524,99
119.93
9 14.88
110982
1304.16
1459.71
16546S
1849.6......
2239.49

TIMEIGMTl,..,
",.,
424 32
619 21
814 ,21
1009.16
1204.1
1359.05
1553.99
1148.94
1943.88
213883
233371

EQUATOR IAL CROSSING TI MES FQR OSCAR 1 DA Y 62
SPACEC RAFT IN MODE B

ORB IT T IME IGMTl
6168 40.BI
6169 23S, 16
6110 430 ,1
617 1 62£> .6&
61 12 6211.S9
6173 1016,54
6 174 1210.48
6 115 1405, 43
6176 1600.37
6171 11SS.32
6118 1950.26
6179 214S.21
6180 2340,16

OK

ORBIT
l S720
15721
15722
15723
1S124
15725
15126
lS721
lS728
15729
lS130
15731

OK
RUN
OSCAR SPACECRAFT ORBIT PREDICT IONS V2.0
SPACECRAFT? 1
DAYl82

OSCAR SPACECRAFT ORB IT PfIEDICTIONS V2,0
SPACECRAFT? 0
DAY164
OPTION? 0

OK
RUN
OSCAR SPACECRAFT ORBIT PREDICTIONS V1.0
SPACECRAFT10
OAY183
OPTION1 1

EQUATOR IA L CROSSING TIMES FOR OSCAR 6 DAY 8J
SPACECAAFT SCHEDULED NOT AVAILABLE FOR USE

EQUATORIAL CROSSING TIMES FOR OSCAR 1 DAY 8J
SPACECRAFT IN MODE A

EQUATORIAL CROSSING TIMES FOR OSCAR 1 DAY 84
SPACECRAFT IN MODE X

OK
OSCAR SPACECRAFT OR BIT PREDICTIONS V2.0
SPACECRAFT? 7
DAY1 4S
SORRY. DATA VALID AS FROM DAY 61

ORBIT
6181
6182
6>83,,,.
6185
6186
6181
eree

''''",.
619 1
6192

ORBIT
6193,,,.
erse",.
6197
eiee
stss
eeoc,"',
.>02
620',,..
sees

on WDAY IS computed by
the subroutine starting at line
600.

The table headings are
then printed (subroutine
starting at 800 and line 75).

The mam loop starts at
line 100. The orbit (RB) IS

in cr em ent ed and the
equatorial crossi ng (XS) is up­
dated by one progression
amount at line 100, If the
value of XS should become
greater than 3600

, it is fudged
by the routine at lines 125
and 130. The time TM IS

PRINT " OSCA R SPACECRAF T O RBIT PREDICT ION S V2.0"
CS- "SPACECRAFT" ,Es-" SCHEDULED " ,
PRINT CS; :INPUT SC
PRINT " DAY";; I NPUT WOAY
IF Se-1 THEN 60
PRINT " DPTION";: INPUT OP
IF Se-6 THEN 40
REM BOTH SC OPTION
SC-6,PX- 1
REM OSCAR 60ATA
R B- I S6B2 :TM - 13,9 OA Y-Bl ' XS-57 ,9
IF WOAY<DAY THEN GOSUB 900
PD-11 4 ,99.o.0046076
GOSUB 1OO.GOTO 70
REM OSC AR 7 DATA
RB-6156:TM- I01 ,48. DAY - 8 1. XS-15,2
IF WDAY<OAY THEN GOSU8900
PO-114.94.o.000'834
GOSUB 600
GOSUB BOO
PRINT " ORBIT'." IMEIGMTI" ." LONGIOEG-WI"." R EF ORB (" ,RB;" I ­
RB -RB_1 : XS-XS.PO/4
IF xs-cec THEN 140
X$"XS.360
TM-TM+f'O
IF T M<l440 THEN 190
TM-TM-I440: DAY- OA Y. I
IF WDAY>OAY THEN 100
IF WDAy<OAY THEN 950
TF -TM: HR_O
IF TF<60THEN 515
TF -TF.Q):HR -HR.'GOTO 505
HR_HR - r oc. HR -INTIHR . TFI.CTF·INTlTFIl
HR-INTIHR·l001l100
XP-I NT (XS· , 00111 00
PRINT RB .HR ,XP;GOTO 100
MODE·WOAY-INT(WOAY/21 ·2
IF MOOE-OTHEN 630
Bs-"A" :GOTO 660
DB -WOAY.<t)
DB _DB·INTCDBI1I " 7
IFDB-O T HEN65S
BS- "B" :GOTO 660
BS- "X"
es-:' I N MODE "
RETURN
SDAY-WDAY.3: IF SOAY<7 THEN n o
SDAY-SOAY·1
IF SDAYA THEN 110
IF SDAY- l THEN 150
I F SDAY- 4 THEN 750
I F SDA Y- 6 T HEN 750
Bs-"NOT AVAILAB LE FOR USE"
IF OP- OTHEN 745
GOSUB 8OO:GOTO 950
R ETURN
BS."AVAILABLE ON ASCE NDING MO DE PASSES"

RET UR N
PRI JIO" ,PRI NT :PRINT
PRI NT " EQUATOR IAL CROSSING T IM ES FOR OSC AR";SC:"OA Y";WDA Y
PRI NT CS, PRINT ES.:PRI NT BS: PR INT
RETURN
PRINT "SORRY, OATA VALI D AS FR OM DAY " ;OA Y
GOTO 9999
I F PX_O T HEN 999
PX-O,SC-7 GOT060
PRI NT "
PRINT TA BI40l :PRINT " G3ZCZ"
'NO

LIST

s
•ro
"is
zc

""so
as

"""50
50
60
sa
50

"70

"""'",,.,,,,,,
'50,.,
'"500
see".
m

'"",
''''600

'""0
'30

'"""'"50'
660
, >0

"'"n.
ns

""'"'30,,,
'",.,,,,
' 50
' 60
800.".'"830
000,,,
' 50
860
620
ese
sees
OK



EOUATORIAL CROSSING T IMES FOR OSCAR 6 DAY 85
SPACECRAFT SCHEOULED AVAILABLE ON ASCENDING MODE PASSES

G32CZ

EQUATOR IAL CROSSING TIMES FOR OSCAR 6 DAY 84
SPACECRAFT SCHEDULED NOT AVAlLA8LE FOR USE

,U,
OSCAR SPACECRAFT ORBIT PR EDICTIONS V2,0
SPACECRAFT? 6
DAY?84
OPTION? 1

manipula tion . At line 5 the
strings C$ and E$ are set up.
B$ is set to one of a number
of possible sta tes at lines 620,
645, 740 or 750, and E$ is
changed at line 660. Th is
a llows t he fixed "pr int
string" function of line 820
to print a nu mber of different
messages depen ding on how
the str ings have been set up.
Thi s technique uses less
memory space than routines
tha t set up the strings individ­
ua lly and requi re separate
print lines in the individual
subroutines.

This is a pre tty simple­
minded program. It can be
modified in many ways.
Some suggested ones are as
fo llows :

1. Only print orbits 10

range of stat ion.
2. Pri nt ascending mode

o rbits only in the case of
AMSAT-OSCAR 6.

3. Add antenna point ing
data.

If anyone is interested in a
paper tape of the program
li sting, I can supply one for
$1.00 an d an SASE. •

sta rt ing with a referen ce day
and updat ing it by success ive
additions. Line 185 detects
that all the orbits for WDAY
have been printed and stops
the program execution.

The routine beginn ing at
line 50 0 for mats the data for
the printout at line 520. The
value of TM in minutes is
co nverted to hours and
minutes and formatted to
print out o nly two decim al
places (the formatted value
becoming TF ). The equator ial
cross ing location (XS) is also
similarly formatted (the for­
matted value becoming XP).
After the data is printed , the
pro gr am c ompu t e s t he
parameters for the next orbit
and so on.

After the day 's orbi ts for
AMSAT-OSCA R 6 have been
pr in t ed o r i nhib it ed
(dependin g on OP), the value
of PX is tested. If it is ~ , the
program ex its. If it is 1, PX is
rese t and the or bits of
AMSAT-OSCAR 7 fo r WDAY
are calcuated and prin ted .

Spread out in the program
a re examp les of string

REF ORB115682 I

14 5 and 150. Line 180 is the
print control line, for if
WDAY is greater than DAY,
printing is inhibi ted.

Thi s progra m ca lculates
the orbital paramete rs for any
wanted day (WDAY) by

G3ZCZ

LONG(DEG-W)
55,33
84,08
112.83
141.57
170,32
199.07
227.82
256,57
285 ,32
314.07
342,81
11.56
40.31

TlMEIGMTI
3.63
158.62
353,62
548,61
743.6
9366
1133,59
132859
1523,58
1718.58
1913.57
2108.57
2303,56

ORBIT
15732
15733
15734
15735
15736
15737
15738
15739
15740
15741
15742
15743
15744

0'

'u'
OSCAR SPACECRAFT ORBIT PREDICTIONS V2 .0
SPACECRAFT? 6
DAY? 85
OPTION? 1

incremen ted by add ing the
period (PO) at line 140. Note
PO and TM are in minutes . If
the new time is greater than
1440 min utes (24 hours), it is
fudged and the day (DAY)
count incremented at lines

you can.
The ETK (Electronic Touch Keyerl
processes inputs and sends perfect
dots, dashes, and spaces at speeds of 7
to 55 wpm. The LED indicato rs dis­
playing dots, dashes, and spaces serve
as a visual training aid for the less
proficient CWoperator. 17 K's, relay
output, side tone speaker, 120 VAC.
Inquiries invited.

for only 145.00

~
hndudes instruction book]

Order direct from:
. CD P.D. Box 1125
~'!.!=:!:!:. Kent, Washington 98031

Instruction Book 1.00

•------,~

13 22 Rear Boston post Road
Mill ord . CT 06460 . (203) 674·1573

-~~~ $"9" 95
"'... p pd

A gou rmet's delight of practical "how to"
tac ts. including description of "8080"

instruction set. How to manipulate
"8080" stack. Flow charts. Source

listings. Routines for multiple precision
operation. Programming time delays for
real lime applications. Random number
generators. Completely assembled float­
ing point math program. Input/outp ut

processing l or basic I / O programming
lhrough interrupt processing. Code,

numeric conversion rou tines. Real time
programming. Search/sort rout ines.

Plus many more tinger-lickin' goodies.

Order your copy of Scelb!'. "S080"
Soffware Gourmel Guide & Cook Book

today! Only $9.95 ppd. Bon appetite!

,

1I1l1)1 lOMlllJT11I
lOllillllJlnllill6 IllilIl.

Now you can cook-up
hot programs on your

"8080"

"..~ 148



Now we're on TV!

.""".".",,,,,,,,,.,,' -, ......" ,._ ."«1" _,r ." ""~ " . •' , .' ,
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WAllE NATEJUPITERrIC
THECOr'1PLETE COI'lPUTEf:
INCLUDI NG PERIPHERALS

Wave Mate introduces J up ite r HC,
a com ple te co mpute r system

incorporat ing a monitor qual ity
TV in terface. This system

provides every thing you need
to crea te and run applica tion

programs. Jupiter lIe includes
a CPU with 8K dyn amic RAM

an d 3K ROJ\I mem ory, video
te rm inal interface and

keyb oard , an d d ual aud io
casse tte tape interface.

The T V interface features
uppe r and lower case and

Greek cha rac te r sets, and do t graphics. The dual audio casse tte interface
provides start/stop operat ion and o perates a t 300, 600, o r I :!OO baud .

And of course we still provide these high-qu ality fea tures: burn-in
tested IC's, socke ted fe's, complete d ocum enta t ion. and more.

ATTENTION :
ORIGI NA L EQUIPMENT
MANUFACfURE RS

Jupite r lie provides OEMs
with the tools to ge t systems
into the field faste r and at
lower cost. (I) Usc Jup iter lie
as your development syste m.
Perfect for development of
soft ware and special hardware.
(2) Use J upiter lIe fo r
pro to ty pe systems. On ly
Wave Mat e provides the tools ­
wire wrap modules. universa l
modules. complete
documentation ~ to easily
ta ilo r system logic and add
customized interfaces wit hin
the basic Jupiter lie package.

SOFTWARE

All Jupiter lie sys tems feature a sophist ica ted monitor/de bugger package incl uding a versa tile
interrupt sys te m and I/O monitor call instruct ions. A programmable macro edito r a nd expanded
assembler are also provided. Pro posed ANSI standard BASIC is included with Jupiter lie.

TH E JUPITER IIC KIT : 52200

TIlC kit includes the CPU. so ftware debugge r and monitor module , 8 K dynam ic mem ory . module
cage , power supply, fron t panel. video in terface, casse tte in ter face, and all the documen tation
requi red to assemble , run , and unde rs tand the sys te m as well as m odification instruct ions fo r a
black and white TV set.

THE JUPITE R IIC ASSEMBLED SYSTEM: 53200

All com ponen ts of the Jupiter IIC kit plus two aud io casse tte uni ts and a l2-i nch black and
white TV se t. The comple te system is shipped with all com ponen ts assembled and tested .

SPECI FICATlONS
CPU

MC 6BOO; e ight· level interrupt,
prioritized and maskable by
level ; single-cycle and block
DMA

DUAL AUDI O CASSETTE
Complete paper tape replace­
ment; sta rt /stop motor coo­
trot . 300, 600, o r 1200 baud
lcrystat controlled ); erro r
correction

VIDEO TERM INAL
INTER FACE
64 x 16 1ines (32 lines optiona l);
Upper and lower case, plus
Greek alphabet; 7 x 12 format,
12B dot Ihor.J x 48 dot Ive rt .]
graphics 196 dot optional)

MEMORY
BK dynam ic RAM ; 3K ROM ;
1K dual-port static RAM

KEYBOARD
Generates fu ll 128-eharacter
ASCII set

Zip

-- - - -,
I
I
I
I
I
I
I
I

-- - - -~

Telephone (2 13) 329-894 1

Title

Compa~"~v_===================::
Address _

City __=-=-=-=-=-=-=-=-=-=-=-=-=-=-~s~"~t:._=====_~'__====Phone _
'-- - -

r- - - -- --- -
I 0 Send details on Jupiter II systems
o Have salesman call

I Name _

WAVE MATE 101 5 West 190th Street, Gardena, California 90248
Dept. 200
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Jeff Roloff
2214 Brooksh ire Dr.
Chdmpaiqn IL 61820

ASCII/Baudot

Converter

T he schematic diagrams
for the 3321 Baudot

input option are shown in
Figs. 1 and 2. The Baudot
input option is used to re­
ceive serial Baudot, convert it
to parallel , and make a code
conversion to ASC II whi ch
can be used with the 3320
display unit. The three main
circuits are a UART and two
8223 programmable read
o nly memor ies (PROMs),
which are progra mmed for
the Baudot to ASCII conver­
sion. The UART must be
clocked at 16 times the baud
rate. This clock, and there­
fore the baud rate, is depen­
dent on the setting of the
divi de by N inputs of plug 2.
The formula for setting the
inputs to a one or a zero is:

t he sett ing o f the jum per sfor Your TVT
256 -

198,080

16 " baud rate
•

•- - senes or parallel to boot

Note that the setti ng of
the jumpers must be con­
verted to binary before the
dip plug is actually wired to
ones and zeros.

Example: For 100 baud
(132 wpm),

198,080
256 - ,.

16 ,,1 00

198 ,080

1600
• 137

Fig. I. UA R T and control. Cl and C2 are tack-soldered to the bottom of earlier boards. Newer
boards have provisions for these capacitors in their art work.
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Note that 137 is [lsb]
1001 0001 (msb) in binary.

The pins of the dip plug
can be hardwired according
to the above formula. Table 1
gives the setti ngs and dip plug
pin numbers for some com­
mon speeds. You could also
run the wires from the plug
to a switch so that you could
have many speeds.

Th e output of these
dividers (d rcuits 3 and 4) is
pin 15 of 4 and is sent to the
UART to clock the input data
in. The input data can be
either a 60 milliampere loop,
RS-232, or TTL compatible.
If it is TTL or RS-232, the
data is buffered wi th Q1 and
sent directly to the UART.
To allow the transisto r to
swi tch from high to low, the
o ut put of the loop data in-

BAuOOT,

:i!:.
, , "\3 "

,
• • , ,

,
"•

lUll,q., .. 7~ ••. , "•• ~

~. • .'" • , "
• -I .. "

~ , ...• ~. ~.
~ " .. ~. ~ ' " ..

..~-!O'l U21 ~ ' , ..
.. ..< ., ,

•• • 1 • .." ~

" , FI_U .,.. , ..
~ ,

" ,,' '••J,
" ..

· ' ~ . "' .I' , " M"..,", " " ..
...0-' .. ... . . . ,f " ..

~
· ..... · n ..... ' '.

~ .:LOll
'--" ,.. .'"" " " ~ " .. '";); "

, , ..3 .. '
~ ~"'.. ~Alf'GU~ES ,. .. ~ ,

cUT[1I$ o...

• ;J ~. II • • ,,', .. '
i

.. .. rr
" "'.. N\I4 l CETTERS

"

SE T FiGS

."00

...

S£T cTOIS

'"00



"•
STROO ~
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outputs is enabled at one
time. One PROM is used if
the un it is in the letters case.
Li kewise, t he other one is
used if it is in the figures case.

•
,

MSO •

••

•
10 &....;

~i.tsos

"

•

' o n _OR TTL INPUT

WPM Baud lsb m,b

P2 pins 1368 2457
132 100 1001 0001
100 73.7 1111 1010
75 57 1111 0100
66 50 0100 1000
60 4 5.5 0000 0000

OATA I..PUT

•

".

" ,
'"• •

~ "" I •

E IA JUM PE R•

cuit whose output (pin 6 of
9 ) goes high if the input data
was a space. The outputs of
t he PRO Ms are ope n collec­
tor, and o nly one set of

Table 1. Settings of the divide by N inputs for common baud
rates. The 60 wpm setting is not exact, but it is cfose enough
such that no errors will be caused.

,

•

Fig. 2. Interfaces.
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the 3320 display un it. As
soon as the strobe has been
received, a short strobe re­
ceived is sent back to the
UART board, which resets
this fl ip flop. The Q output
of the flip flo p is also sent
back to the UART to reset
the data ready line. The data
is still, however, available at
the UART's outputs.

This data is sent to a
buffer so that it can drive
several TIL loads. From
there it goes to the PROM
code converter and to a cir-

This input data is sent to
pi n 20 of the UART. When
this data drops to a space
condition (logi cal zero), the
UART loads the data, one bit
at a t ime, into its output
register, and brings pin 19
(data ready) high. This sets a
flip fl op (circuit 7) whose 0
output (pi n 4) goes low. If
the character was not a
c ha ng e case code, this
becomes t he strobe li ne to

verter must be high. There­
fore, the input is grou nded if
TTL or RS-232 is to be used.
If the loop is used, diodes
Dl -D4 form a full wave rec­
tifier whose output is regu­
lated to 5.1 volts by D5. The
68 Ohm resistor limit s the
current through th e LE D
inside the circuit (which is
between pins 1 and 2). When
this LED has current through
it, it emits light which turns
on a phototrans istor, a lso
inside the Ie. This shorts pi n
5 to ground, causing pin 10
of 14 to go high. Thus, with
loop curre nt flowi ng (mark
condition), the input of the
UA RT is high. The in tegrat ed
circui t is an optically-coupled
isolator, and is used to make
sure that the high vo ltage
loo p docs not get to the TTL
circuits.
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Fig. 3. PC board and parts layout.

The PROM that is enabled them. The ASCI I bits are sent it is low it goes into figures
has pin 15 brought low by to the 3320 display board shift. The unit can also go
the other flip flop in circuit 7 through a buffer consisting of into letters if a space is re-
(pins 13 or 10). The output AND gates, but the change ceived, an d unshift on space
of the code converter consists case bit is decoded with the is not inhibi ted (pin 3 of 9 is
of 7 bits coded in ASCII and Bau d o t d a ta to d ecide not grou nded). If a figures
one bit that is high only if the whe ther to shift into figures shift command IS received,
case is to be changed. Table 2 0' letters. If bit 3 of the pin 11 of 9 goes high, which
has the ASCII and Baudot Baudo t data is high, the unit sets a flip flop at pin 12 of 7.
codes, as the PROMs convert goes into letters shift, while if Thi s brings 13 of 7 low,

CHAR AS A_ A3 AZ Al 0, Or O. Os 0_ 03 °z 0,

b lank 0 0 0 0 0 0 0 1 0 0 0 0 0
T 0 0 0 0 1 0 1 0 1 0 1 0 0
CR 0 0 0 1 0 0 0 0 0 1 1 0 1
0 0 0 0 1 1 0 1 0 0 1 1 1 1
SPACE 0 0 1 0 0 0 0 1 0 0 0 0 0
H 0 0 1 0 1 0 1 0 0 1 0 0 0
N 0 0 1 1 0 0 1 0 0 1 1 1 0
M 0 0 1 1 1 0 1 0 0 1 1 0 1
LF 0 1 0 0 0 0 0 0 0 1 0 1 0
L 0 1 0 0 1 0 1 0 0 1 1 0 0
R 0 1 0 1 0 0 1 0 1 0 0 1 0
G 0 1 0 1 1 0 1 0 0 0 1 1 1
I 0 1 1 0 0 0 1 0 0 1 0 0 1
P 0 1 1 0 1 0 1 0 1 0 0 0 0
C 0 1 1 1 0 0 1 0 0 0 0 1 1
V 0 1 1 1 1 0 1 0 1 0 1 1 0
E 1 0 0 0 0 0 1 0 0 0 1 0 1
Z 1 0 0 0 1 0 1 0 1 1 0 1 0
0 1 0 0 1 0 0 1 0 0 0 1 0 0, 1 0 0 1 1 0 1 0 0 0 0 1 0
5 1 0 1 0 0 0 1 0 1 0 0 1 1
Y 1 0 1 0 1 0 1 0 1 1 0 0 1
F 1 0 1 1 0 0 1 0 0 0 1 1 0
X 1 0 1 1 1 0 1 0 1 1 0 0 0
A 1 1 0 0 0 0 1 0 0 0 0 0 1
W 1 1 0 0 1 0 1 0 1 0 1 1 1
J 1 1 0 1 0 0 1 0 0 1 0 1 0
figs 1 1 0 1 1 1 0 1 0 0 0 0 0
U 1 1 1 0 0 0 1 0 1 0 1 0 1
0 1 1 1 0 1 0 1 0 1 0 0 0 1
K 1 1 1 1 0 0 1 0 0 1 0 1 1
It rs 1 1 1 1 1 1 0 1 0 0 0 0 0

Table 2(a). PROM coding, LETTERS PROM.
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JUMPER
FOR EIA
OPERATIO

I I.1
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74 161 74161 7493 7473 13- 74 3 2
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014 - 6 -AY5 -IOI37404
C3 PI.001
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11:: 00 00: IZ- io- ll- 47":

R7
A

o '~4005
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8
RZ- - RI

QI ~~2N5139 Q \D
. ,0 9 - 7408 8 ·7432

QIO=
",0",

enabling the figures PROM. If
a letters shift command is
rece ived, or if USOS is
enabled and a space is re­
ceived, pin 8 of 8 is high,
which sets the flip flop at pin
80f7. This brings pin 100f7
low, which enables the letters
PROM. The unit can be put
manually into figures or
letters by grounding the
ena ble pins of the desired
PROM. This will set the f lip
flop accordingly.

Assemb ly

Refer to the first fo ur
paragraphs of the main logic
board 's assemb ly procedure
for basic infor mat ion per­
taining to the assembly of
this kit. Fig. 3 is the place­
ment drawing for all o f the
components on the Baudot
Input Board. All parts have
their type number and com­
ponent number (as used on
schematics) printed on the
drawing.

1) Mount and solder all
resistors and diodes to
the board. The banded
(cathode) ends of the
d iodes are marked by a
square pad o n the top
of the board. Mount all
re si stors and diodes
before soldering them,
as a way to check your
wor k.
2) Mo unt and solder
the 40 pin soc ket and
the two 16 pin sockets
at the posit ions marked
UART, Pl, and P2,
respec tively.
3) Mount all the TTL
integrated circuits on
the board and, after
checking their place­
ment, solder them in.
The placement of pin
one is denoted by a
small "flag" coming off
of that pin's pad ­
along wi th a square pad
on the top of the
board.
4 ) Pl ug the 40 pin
UART into the socket ,
being careful not to
bend the leads.
5) Moun t all capacitors
a nd the transistor ,
being sure to polarize
the electrolytic. The
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Table 2(b). PROM coding, FIGURES PROM.

Operation
To hook the Baudot Input

Board to the display board
and to a TIV system, there
are two 16 pin sockets and
dip plugs that are used as
connectors. The cable with
two dip plugs that was

square pad on the top
of the board denotes
the positive end of the
capacitor a nd the
emitter of the tran­
sistor.
Befo re attempting to

ope rate this board, the main
logic board must be com­
pletely working.

shipped wi th the Baudot
board is used to connect the
large display board to the
Baudot Input Board. This is
acco mplished by connecti ng
the input socket of the mai n
board to the Pl socket of t he
o ption board. To hook the
syste m to your telet ype
sys te m, the dip plug with
cab le conta ined in the main
logic board's kit is used along
with the P2 socket.

The pins of the P2 socket
have the following designa­
tions :

1 - bl
2 - b2
3 - b3

Parts List {Baudotl

1 - 7404
1 - 7402
2 - 7408
2 - 7432
1 - 7473
1 - 7493
2 - 74161 or 74163
2 - 8223 tcoceen
1 - AY5 - 101 3 UART
1 -FCD - 810
4 - l N4005
l- 1N4735
1 - 2N5139
2 - 16 p in d ip sockets
1 - 40 pin dip socket
1 - doubl e ended di p pl ug
3 - .001 d isc capaci t ors
4 - .1 d isc capaci tors
8 ~ 4.7k resistors
1 - 68 Ohm resistor
1 - 1k res istor
2 - 10k resistors
1 - 220 Ohm resistor
1 - Baudot Input circuit board
A ki t of the above parts is avail ­
able from: Mi ni Micro Mart , 1618
J am es Street , Syracuse NY
13203.

Loop - (}.2 m ils '" space
20-80 rnils e mark

The pins marked bl-b8 repre ­
sent the divide by N inputs
and are used to set the speed
of operation. These wires can
be hardwired to one speed or
can be run to a switch where
many speeds can be selected.
The procedure for figu ring
t he correct jumpers is given in
the th eory of operat ion sec­
t ion.

Conclusion

If you decided to build all
three boards, you now have a
near universal display unit
which can receive serial or
parallel ASC II o r ser ial
Baudo t. In any case, I hope
that you enjoyed this project
as much as I di d . •
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PerCom - 'peripherals for personal computing '

PerCom Data Co-
4021 Windsor, Garland, Texas 75042

(214} 276- '968

FINALLY - A CASSETTE INTERFACE THAT WORKS!
The PerCom CI-810

• Easily connected to any computer • An 8-bit parallel interface
• 'Kansas City' Standard • load a 1k byte program in 40 seconds

•
• Little or no software required • Easily upgraded to 218 byte/sec
• Operate 2 tape units simultaneously • 18 page Instruction Manual--

•Only $59 .9 5
As s emb l e d
Te ste d
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E C 144 JFI

$699.00

HEYI This is like tLtVO transceivers in one! Fully synthesized covering 143.5 to 148.5 MHz
in 5 kHz increments. Standard 600 kHz offsets up or down automatically. Reverse simplex
and frequency split allow totally independent receive and xmit frequencies, and a priority
channel guard that switches you back to it as soon as a signal is detected.

• Sensitivity - .35u V for 12 dB sinad, .30uV for 20 dB quieting
• 20 Wa tts output
• Intermodulation, spurious and image 60 dB minimum
• 10 pole xtal filter
• Frequency stability .001%
• S-meter speaker built-in
• Independent selectable priority channel

ne>"" shipping DAILV!

Also: Antenna Specialist ­

Regency - HyGain and

Ten TEe Products.

15-B6 RiH'TStree t
New Rochelle NY 10801
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REPORT FROM DENVER

A fter getting thrown off the pro­
gram. I deci ded not to bother with the
expense of going to Denver . .. which
t ... rned out to be a shrewd decision.
accordmq to a report from an ex­
hibitor.

This exhibitor d rove a co ple of
days to get to Denver and to nd first
off t hat his conf irmed reservat ions
were screwed up. After a lot of hassle,
they finally gave him his room. Then
he started looking fa t the material he
had shipped out to be held for him at
the convention . . • t he st ...ff he was
p lanning to sell and the reason he
went all that way. A fte r following a
very diffic ... lt trail, he discovered that
the firm he had been told to ship the
Sluff to had gone o... t of b...siness three
mont hs earlier. The new firm received
his shipment. held it ten days and
the n returned it. So ail he had to sell
was what he had bro ...ght with him in
his car.

The booths were $300 each .• . and
that is extremely high for ham con­
vention booth space. He found his
booth down in the cellar, not with the
rest ... pstairs. There were a few others
down there, too. Worse. there were no
signs in t he ... pstairs exhibit area to tell
anyone about the cellar exhibits • ..
and there was little light for some of
the cellar booths. The convention
committee refused to do anything
abo ... t either problem, despite many
t ries at getting help.

Our hero took on the hotel again
and finally managed to get them to
get some l ights set up so vis itors. if
any. would be able to see h is booth.
Then he tr ied again to get help getting
some signs to let corwennon-qoers
know there were some exhibit s in the
cellar . . . no good_Finally. in dL'Spera·
uon, he made some signs h,mself and
p... t them near the elevators, This
brought a few hardy sou ls to the
remo te area, but abo... t halt of the
hams never found the place.

Not that things were going all that
well with the reg... lar exhibits. It was
pretty lonesome there. and one man ... ·
fact ... rcr got so fed ...p that he gave up
by Friday night and p...Hed out fo r
home. Even the computer exhibits
we re empty most o f the time , .. and
comp... ters have been p... lling the best
of all exh ib its at conventions th is
year. Estimates by exhibitors put the

The one glaringly obvio ...s aspect of
CB in San Francisco was the low level
of interference on most channels com­
pared to many cities I have visited.
There seem to be very few CBers in
the Bay A rea compared to back East.
I was able to get on many channels
and talk from my p...ny mobile setup
(with a minisc... te antenna) for many
miles wi tho... t being stepped on. I was
absolutely amazed,

Even the highway channel ( ;!t18
there) was reasonably dead m ...ch of
the time .. . i t was so q ... let that it
took me a whi le to lind o... t which
channel was being used for traffic
reports.

It is a pi ty that the FCC is so o... t of
to...ch with thei r own services.

Pri ce
$ .30

.3 0

.3 0

.25

.25

.25

. 25

.25

.20

.2 0

.". 1 5

3 0 16 $2 .10
302 1 2 .20
3 025 4.45

3029/ 3905·1 5 .0 5

IRO N POW DER
T O R O I D AL CORE S

Price Size
$ 1.60 T 50-6

1.1 5 T 50-1 0
.7 5 T 50 -12
.75 T 44-2
.50 T 3 7- 2
. 50 T 3 7 -6
.4 0 T37-10
.40 T 37·12
.3 5 T 2 5 -2
.35 T 2 5- 12
.35 T 12-2
.30 T 12- 2
. 3 0

Ferr ite Shielding 8ead.
Size Price
F8-73-101 $ 1.0 0 Do z.
F 8-43- t 01 1 _00 Ooz_
FB-73-801 1 . 50 Doz.
FB 43-8 0 1 1 .50 Do'.

Fe rrite Toroidal Co'e.
Si ze Pdr::-e
F T -5 0 -6 1 .35
FT-50-72 .35
FT82-61 .40

Si ze
T 200·2
T1 30-2
T l06-2
T l 06 -3
T 94-2
T94-6
T 80 -2
T80-3
T68-2
T68-3
T 68 ·6
T 50-2
T 50·3

17 Newbury Drive, Amherst, N.H. 03031
HITEHOUSE & CO.

dilys 01 driv ing aU over the Bay Area, I
have to report t hat yo u won't run into
a n icer b...nch 01 people. I never heard
any bad language; I checked with one
group after another on the channels
and they said that . yes, a coupte years
ago they used to be annoyed with
such characters, but they were long
gone. I did hear someone jamming a

EDITORIAL BY WA YN E GREEN chan nel fo r a bit . b... t the reaction of
the others on channel made it

El Toro crecpo. After a co ...ple apparent that this was ...nus...at.

$3. 10
3.30
3.50
4 . 50

TRANSMITTING VARIABLES
Millen 16250 dua l 255pF 3kV • . • . . $43.25
Millen 16520A single 200pF 3kV • •• 24.75
Johnson 154·10 single 347pF 3 kV • • 34.60

Joh nson 154·507 Dual 200 pF k V ..4 6. 20

NOW IN STOCK

Send first c lass sta m p
for par ts f ly er .

G.R.

COUNTER DIAL
Millen 10031 , 0-99 t urns readout w ith
0 -1 00 ver n ie r di al , ideal for
t ransmatch. f it s ',4" shaft $25.50

We offer the identical prod uct as t he other house at about ONE HALF THE COST

ROTARY INDUCTORS
Joh nso n Sty le 229- 2 03, 28 m H • • . • .• .•• • . . . • . . . $32.00
2KW ANTENNA TUNERS
M i llen 9 2200 ... . .... .• . . . • .. .• • • •.... • •. •.. 199.00
DUMMY LOAD WATTMETER
8 & W Model 374 1 .5 kW 0·3 00 M Hz . .... ... . •.. • . 2 15.0 0
MINIDUCTORS
3003 $ 1.85
3 011 1.9 0
30 12 2.05
3014 1.8 5
3 015 1 .9 5
G ROU ND ED-GRI D FILAMENT CHOKES
B&W F C1 5 A d al winding 15 A $ 24.50
B & W FC30A twin d ... al windin g 3 0 A . . ... . . ... . •. . 29.00
R·F PLATE CHOKES
8&W 80 0 90 m H 2.5 k V 50 0 mA . . . . . . • • • .. • • . . . . $8.75
National R 175A 14 5 m H 3 kV 8 00 m A 10.6 0

Transmitt ing Variable, - Roller Inducto rs - Counter Dials - Air Wou nd Coils - Couplings ­
Knobs - Receiving Variables - Toroids - R.F. Chokes - Co il Forms and more from Millen ­
E. F. Johnson - Backer & Williamson - JW Miller - Ha rn marlund. Send First Class Stamp for
Flyer. Add $2.00 t o each order for shipping and handling. Prices subject to change.

JOHNSON SI NG LE SECT ION BOO V
160-1021.5 -5 p F $3.00
160-1 04 1.8 -8pF 3.05
160- 1072.3 ·14 pF 3. 15
1 60- 110 2 .7 · 19 p F 3.20
160·130 3.0 -32 pF 3 .4 5
BUTTE RFLY
160· 20 3 1. 5·3 pF
1 60- 205 1.8 ·5 pF
160 -208 2.2 ·8 pF
160 -2 11 2.7 ·10 pF
DIFFERENTIAL
160-3031.5·5 pF $3. 20
160-3051.8 -8 pF 3. 60
160 ·3082.3-14 pF 4. 00
1 60 3 112.7-19 pF 4 . 50
HAM MA RLUND SING L E SECTI ON
1 200 V
MC 20S 3.5 -20 pF $8.40
MC 355 6.0 -35 pF 8.50
MC 50S 6.5 -50pF 8.60
MC 75S 8.0-80 pF 8.80
MC1 0es 8.3- 100 pF 9 .30
MC1 40S 10 -14 0 p F 9.40
M I LL EN SINGLE SECT ION 800 V
191 00 8 -1 00 p F $ 11.4 0
191 409.7-148 p F 12.00
19335 15-339pF 17.15
J . W. M ILLER
1460-1 3gang 6-2 1 p F $6.48
2 10 11gang 11 -10 5 p F 18 .00
Many other val ...es f rom these designs
in stock.

from page 4
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attendance at a ma>:imum of a bit
OYer 1000 lor Friday. and not much
more than that on SatlKday ... and
on Sunday virtually no one smwed up
$0 lhe e>:hibitou packed up and went
ho~.

I' ll be inletes led in how lhe show
looked to the convention-!J)efs . .. $0

drop a line to 73 with your vil!W1i on
what was good and what bad about
the AR RL National Convent ion at
Denver.

more activity . You can do your bil by

seeing that WI:! get PR in your papers
. . . and my CB column is the best way
to keep this PR coming week aher
_k.

Write to "CB Radio Today: ' Peler·
borough NH 03458 for $llmple
columl'l$ and info.

TALK SHOW
It looked like a winner! A radio

talk show with a ham MC, an active

c a e-, a repre1entative from lhe FCC,
an ARRL director, and Wayne Green
on the telephone to ta lk about both
CB and hamming_ What a fantast ic
opportuni ty to help a few thousand
more people get 10 know about ham­
ming.

Things bo mbed OUI ood ly. The
CBer had lill ie bac kgrou nd so
COuldn't add much 10 the pot. The
FCC chap was an old time two letter
call ham, so he and the ARR L

director got into esoteric ham st:uff of
no possible interest 10 the general
radio listeners. InSlead of explaining
about t he fun of ama teur radio and
how to gel started in r.,;lio communi­
eerscos via CB, the director got r ight
into a long blast on how amateur
radio was not a hobby. it was a $l!fllire
and was reg.,la ted by tte ITU Iwha t­
ever tha t was).

The FCC rep was abo ut as ant i-CB
as hams come. I passed up the chance

We are authorized
distr ibutors for :
lc om and Standard
Commu nica t ioN
Equipment . (2 meted

Sonar 1B02·3-4. 360 1
SUinclard 146/B26
S tandard Hor izon
Tem po FMH
Trio/ Kenwood T R2 200
Trio/Kenwood TR7200

144.00 to 14B.00 MHz using 22
chan nels.

T ransist o rs 23
FET 3
IC • 3
D iodes 16

Get 8 crystals of your choice for

o nly $2 .50 m ore w ith purchase

of IC-2 2A . (TO T A L $252.451

Box 469
a ept. 1176
Quir'lCV MA 02169
(617) 471 ·6427

Store Hours :
Daily 9-9
Sat. 9-6

Regency HR·2A
Regency HR·212
R.nev HR-2B
Regenev HR ·312
Regency HR-2MS
S.B.E.

$24995

(51 52/S2

22 channels for 144 MHz band
Bui lt- in crystal units for 5 ch annels.
Double S uperh eterodyne
h t intermediate : 10.7 MHz
2nd intermedia t e : 455 kHz
a. Better than 0 .4 u v 20db qu ieting

He.thk it HW·202
IcomNHF Eng
Ken/Wilson
Laf. yette HA·l46
Midlartd 13-505

SPECIAL VALUE

Rocept ion Syst em
Intermediate Frequencies

READ Y TO GO ON :

11194194 (3) 22/82

121 34194 141 28/88

VHF FM

Recepti on Frequencies

Sensitivity

Clew HT·146
Drak. TR·22
Drake TR·3J ree only
Draka TR·72
GelUlve
Heathkit HW·2021 ree

--......
IfEIISDS
CIIMMUM UnllNS

No te: If you d ? not know type of radio . or if your radio is not listed, give fU nclam ental
f requency . formula and loading capac itance.

SHIPPING
We ca n sh ip C.O.D. first c lass m ail. O rd ers can be paid b y : ch ock. money o rder, Master Charge.
o r BankAmericard. Orders prepaid a re sh ip ped postage paid. Ph one o rd ers ecceoted. Crysfa ls
are guaranteed for life. Crystals a re a ll $5.00 each (Mass. residen ts add 25ct tax per crvsratl.
U.S. FUNDS ONLY

The first two numbers of the frequency are deleted for the sake of being non-repentlve.
Example : 146 .67 receive wou ld be lis ted as - 6.6 7R

6 .40T
6.0fT 6 .11ST : .gST 6 ,2BT 6 .46T 6 .94T 7 .09R 7.21R 7 .33R
6 .61R 6 .71SR • SR 6.SSR 6 .46R 7.60T 7.72T 7.84T 7 .96T
6 .041 6 .13T 6.19T 6.3fT 6 .52T 7 .00R 7.12R 7.24R 7 ,36R
6 .64R 6.73R 6.79R 6 .91R 6 .52R 7.63T 7.75T 7 .a7T 7.99T
6.07T 6 .14ST 6.22T 6 .34T 6.55T 7 .03R 7.15R 7.27R 7.39R
6 .67R 6 .745R 6 .82R 6 .94R 6.SSR 7 .66T 7.78T 7 .90T
6.10T 6 .16T 6 .25T 6.37T 6.58T 7.06R 7.18R 7 .30R
6 .70R 6.76R 6.SSR 6 .97R 6 .58R 7.69T 7.81T 7 .93T

C RYSTA LS FOR THE IC-230 SP LITS IN STOC K: 13.8 S1 111 MHz : 13.884 44 4 MHz; 13 .91 7 778
MHz; HEATH KIT HW2021 600 KHz. O F FSET 11.3 MH z ; $6.50 ea.

r----RADIDS FOR WHICH WE STOCK TWO METER CRYSTALS

-2 METER CRYSTALS IN STOCK-

r--- - - - - - - - -FREOUENCIES --- - - - - - - - - -,

CB AND AMATEUR RADIO
As previously reported, ham clubs

are now finding that about 80% of the
new laces appearing for thei r Novice
and General oourses are coming from
the CB ranks. This is natural .. . CB is
an easy entry into radio lwo,way and
a fellow would have to be a fool nOl
to get his feet wet with it for starlen.
C8 is fun. as about 20 million people
have diSCOV'el"ed. 0 1 course we ama­
teur s know that hamming is even
more fun. but getting the word out is
diff icull .

In years gone by. t wrote a ham
colum n for Electronics Illustrated as a
way of ent ic ing newcomers into ama­
teur radio. That magal ine evolved into
Mechanics lIIus rrated and the ham
column de mised . . . pity. It seemed to
me that WI:! really needed a way to get
hamming known to caee ... so I
stewed about that for quite a while
... and came up with an answer.

My column. " CB Radio Today," is
being distributed nationally to new~

papers. The column starts out telling
aboor CB radio and then goes on to
give the skinny on amateur radio. The
results from the fi rst few columl'l$
published (Boston, Galveston, and a
few other cities) have been a massive
inllu>: of lette rs asking how people
can get in touch with local ham clubs
to get into the Novice classes.

WHAT CAN YOU DO?
You can help a lot with this ... and

in several ways. First, you can get
aher your local paper editor to run
my column .. . he has nothing to lose
for the paper advertising depanment
should be able to get ads from Radio
Shack and other C8 dealers in the area
10 pay lhe freight. If you are willing
to go see your local ed itor. drop me a
note and I'll send you some sample
columl'l$ to show him. The reader
response has been fant ast ic . . . man y
write in 10 say they are saving the
columns in a notebook for reference.

Secondly, you can make sure th at
your club has a Novice tra ining pro­
gram and t hat t his is made known on
a poster in all local radio stores. All I
can do III my column, which is di.
tributed nationwide, is to tell CBen to
look up their radio distributors in the
Yellow Pages ~d go lhere for info on
,.~

The FCC adm its that the club
program for Iraming Novices has
already lurned ue tide and the
number of ama teurs is growing for the
l int time in lwelve years (since
"incenlive licensing" was proposed).
With large empty VHF oonds. we need
t o keep plugging for more hams and
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into the FCC so many years ago that
few 01 you probably have any notion
of who was behind it . .. probably
ARRL, right? To set the record
straight. tha t was submitted by mtJ

around five or ten years ago .•. I
forget when.

It is with some irritalion I listen to

teoes of ARRl officials going around
to ham clubs saying t ba t Wayne Green
proposed "incenti...e licensing," with­
out a doubt !he most destf\leti...e I\IIe
changes in our history. It to lally
stopped the ~owth of amateur radio
for over ten years! 'Mlen ARRL pr o­
posed it. I fou~lI it ... when they
petitioned the FCC, I fought it ...
and history. lor wI1<ltever satislaction
there is in that. proved aU 01 my
ar~ments against it ri!flt . II was a
bomb. I must admit that I feel • sense
01 achievemem: at the ~adJal veer ing
away from t he restrictions 01 ;natr)­

t M licensing.
The FCC is in I~ throes of try ing

to de--regulate amateur radio. This is.
direct result of the helflng I Ofgilnized
a couple of years ago ... lhe first of
its kind ever put on by rldio am.
teurs. Many 01 the panicullrly restetc­
live rules of whidl we complained
have already been __ ... the t ime.
eHort and expense of I" '-'-ing ha...e
been amply repaid. Yet we have, I
feel, a long way yet to go. II is
apparently so alien to • government
agenc;y to try and cut bllCk on rules
that every time they mike I swing at
it t hey go half WIIV and IM ller .

One of my other petilions. which
has been sitting at t he FCC lor several
years. is the proposed Communicator
license plan. I put lhat in to counter
the EIA push to take our 220·225
MHz band as mU<:h as anyt hing. It still
remains to be seen whether this is
going to work. While there is growing
enthusiasm over mv proposal, on the
other hand we have Jerry Ford end
the White House putt ing on Ihe
pressure lor CB to get part or a lt 01
the ham band.

FORD IN OUR FUTURE?
When I got word that lhe rllnewed

pressure lor grabbing our n o MHz
band was coming from It White
House, I got in touch with 1 Office
01 Telecomrnumcat jons Pohcy there
and pinned them down. They swore
tha t they wee not in lavor of lhe
grab. but tha i the pressure WM coming
fro m considerably above them in the
While House. It was enough for me 10
go out and get a jar 01 Skippy and see
if I could get the .... ." Ihings to
ecme.

Yes. I know ARRUOST his been
very adamant that we not dISCUSS
religion or politics on the air ... .,d
it goes against many generations 01
hidebound Yankee Republ ican Cor)­

servatism lor me to Sly ,t ... but it
sure look.s to me as il • vot~ for
Ford/ Dole is a vote lor CB on 220
MHz. From the polls and from my
own reaction to Ford. I doubt il we
have any serious worries. Apparently
there are seYeral miltioo people who
are jU10t as enthusi;mic about Jerry as I
am. Pass the Skippy.

---
Cum Pi) Il'I

01843 617·688·0751

TRUMPET BLOW ING

While at t imes I anguist, over the
lim e il lakes for change. I suppose I
should be satisf ied lhal changes are [at
last ) going in what I ccnnoe- a good
direcl ion ... such as the recent
granting of Novice privilf!ges 10 Techs.
The petuicn lor that change wa~ put

f ind that amateur rad io is rea lly a ve ry
inexpe nsive hobby compared to most
{l ike sports cars. boats. travel, blonds}.

Since the general public rs now
aware of CB, but not really familiar
wit h it. it seems [ 0 me that our best
bet whe n we have a chance to get on
rad io or television is to let them know
the benefi ts of CB ... and tben the
further benefits of amateur radio ...
emphasizing that getting started in
either is simple and not expensive. A
lot of people have the idea that
hamming takes huge investments in
equipment. and they are surprised to

360 Merrimack Street, l awrence MA
Hours: 8:00 am to 5:00 pm

?>!Jlfr;lDl]J~{o

A fu lly A UTOMA TIC ELECTRONIC KEYER. adjustable to your
individual operating style. Th is fine instrument FEA TURES:
• All solid state constructio n • Ten-Tee KR20A Paddl es & Enclosu re
• Reliable Reed Relay Switching • Front Panel LED Indi cator
• Com plete - Keyer and Key Paddles • Front and rear pane l jacks fo r sidetone o ut put
• Built -in Sidetone Gene rat or • Weighted to sta y put
• Self-co mplet ing DOTS & DASH ES • No expensive power su pply - take s small
• Precise DOT-DASH space tim ing power from TX (+5 Vdc @ 150 rn A)
• DOT Mem ory • Glass epoxy PC Board
• Silkscreened front and rear panel • Quality component s used throughout
• Speed adjusta ble fro m fro nt panel ;

AND, A WARRANTY THAT WO N'T Q UIT - EVER !! We unconditio nally
GUARANTEE thi s kever to operate properly, not just fo r 90 days, not just for 1
year , but FOR A LIFETIME!!! (Yours or ours.) In t he un likely event anything
ever go es wrong with your kever during t he rest of your lifetim e (no restrictio ns
- even if you dro p it on the floo r, or the XYL throws it at you and misses) we
will either repair or replace it free of charge. You pay only for the shipping
involved. No gimm icks, no hidden handl ing, no min imum labor charge, just plain
fr ee.

Thi s Electron ic Keyer is available for immediate delivery at the unbeatable price of

just $39.95 plus $2.00 for shipping .
We slill have a good select io n of video d isplay terminal wbassembtes and graph ics dr ivers on
hand. We are, however, running a little ~hort o n keyboards. Therefore , we have decided to
o ffer the basic se l o f subassembl ies, wi thout keyboard, for the reduced price o f $134 .95
FOB. We sti ll have a few keyboards and ..... ill cont inu e t o o ffe r the complete pack~ of
subassem b lies WIT H the keyboard for $175.00 FOB for as lo ng as the supply la sts. G raph ics
Drivl!fs are in stock and since we are manu facturing these items, they .....iII cont inue 10 be
available indefinit ely, a t $11 9 .95 assembled, $99.95 in kit form and the PC Card a t $19.95.
We PaY postage o n these items. See the article in Septe mber issue of 73 Magal ine for details
o n the Graphics Driver.

TfOrrru: FUll price ph.. • h ippi"ll co.1 mu&! accompany order. No COo.. All price••ubiect 10
chon~ wUhout nolice. Price include. do to POCRO.t" of .chf' m4t ia o f oppli«.l b~ .ub..-m-
blie• . Prf' t·io .... p ur chtuter . Cdn o bloin th i$ dolo POc.loof.e free o f chor~ b)' ,endin. LARGE
m4nila enwlo/U (9 x J 2} p l us 50t in &tamp. or co i n CI o n. wi t h CI COpy o( or.ilWJl invo ice ...
proof ofpurc~.

to ask him if he was active on CB
because it wa~ obviou~ he wasn't , CB
was a bunc; h of law ·breake r~ u~ing bad
lanoquage, period. Well, it might be
okay back East , bUI where he was it
was terr ible. What can you say? I'll be
in his city in a few days and I'll see for
myself, for I will be bringing along a
CB rig as well as my trusty 2m mobile.
L i k ~ many other ham~, I find CB
invaluable for lravel, lhough I seldom
use it at home.

158



If a full wave bridge rec­
tifier is placed in front of the
tes ter, power tr ansformer s
can be checked for voltage
o ut versus current . That
information would have saved
a lot of time in the past.

Of course, there are single
tran sistors around that mee t
the voltage, cu rrent , and
power ratings o f this tester.

If PNP transistors are used,
reverse the polar ity of the
me ters and diodes.•

Merrick , N .Y. 11566

2N6080 .WI75MH, . . . 5,40
2NB08115W 175 MH,., 8A5
2NB082 25W 175 MH, . , 10,95
2fol608 3 '.)1:ffl 175 MH, . , 12,30
2 '16084 'I(ffl 175 MH , . . , 6.30

2281A Babylon Tnpk
(5 16 ) 378 ·4555

Rf DE VI CE S
2'13375 1/I4oo MH, . .• 5.&0
2NJll66 lW400M Hz . .. . ,99
2N5569 1/1 115 MH • . . , 4.75
2N5500 lOW 115 MH , .,.. 7.80
2N5591 2fiN 175 MH, .. 10.95

MEAYY pun RECIlfIERS
?OO Volt 100 Amp D08 , , . . . . , . 8.5(1
200 veuzeo Amp D09 , , , . . . . . .. . ... .. . 12,5(1
1000 V"" 2 .....p 5o'icon R"""t;o,- RCA ......•..... . . to 10< .119
10.000 Vol. 50'""", R"""t ... E" . 65 mA ..•... , . . ... 2,95

AlpmQ~
OiQltol Clock Kit. 1010.... "" ,.. & ",h. L.-llt "II ind1 LED
,.douff.. EIo..... . ,mo , ,or. 12 110.. to,"'" ";lh 2. 110 ...
••m. SnooK I.lu,•• All PM ,"'_..-.~ 1UJIll/y, P_
f . . ... . in,hanor. toonpIM.....h _od ••,n talIi... . $23.95
IIIOS limo &.Kit 5(1160 HI .•...••...•.•• ..•. .•.••. . $!i!l5

.....
___ Red!.. "' ''' ..- thoo1 bouIb ..•.. __ .. • _ ,ifor SUll
Joombo 0 G,_. ClIIf Rill or G,_ ,51or SUXI
20! Sot GIHtI, 0._. Yollow 0< Rill __ ..5 fe. SI .00
RL2 0< Iliao Rod 5 1..- SIJXI
ZEllERS
1 "'1~ "'1"'7S9~_ .. .~ 1N41:lll ,., lN4J'64 I . . .35

TC1060 SC$l • .. sa CA Xl28A 0 ;/.,.",.,..••. $1.&0
Ml'SA14 _ 90 lM301 (lpAmp 55
:/N:Jll5!i llllJ09K Vo lt A.,.. •.••.. 1.10
M..Fl07 FET . _ ,. 5 l MJ80N _ 0 ,.",., 1.75
2NJ9l)4(Jr2folJ!lllS _ 101,1Ill NE5olOL_Do_ •.. s,lII!i
2N!>-496(Jr2Nlll08 J5 NE5618 ..lL . . . .. . .96
HOlIOl FET ,1Ill NE 5628 I' LL ..•.... __ . 4.95
_ 73ACAF ET ,. 1.55 250

~ ~:..~.14 Poll D~~ : : : : ::~ ~~~~~~ip os Am~ · : . :. 5
556Du.. 555, " .. I .~ l M7. 1CE T05 Op Amp .. , .• 5
200 von 25 ~ O,id.,. .. 1.50 1. 0' 16 Pin IC So<\<." .30
H<9 1.· 1N. 148 10 1",. lIII w. "'ve 1.00 .., .. ICo ..od
'NJ4 · 1N60 ·1N54 ' C t<>r. 1Xl ,,,,mp l"' Cllol "ll-
w. Q""" on on, ........ on, . ...",y, All n."" po.... ,. ' " USA. Nm
.,.., J6.00. 0.., of USA " .d _ ,,'/od , ..... or mono, o,d." _ ..........
.,d .'.00 __.. .,,_.. I"

r _lOO- __
:>11;- _ ' 0000- _ _
••o ",__c ... .

ALDHCD SEMI ,CDNDUCTOR SUPERMAR KET

severa l volt s equals several
Watts. The Darl ingto n system
reduces the input current by
as much as 50 times. That
figures out to about 10·20
rnA for 10-20 Amps in the
collectors, and makes the
system practi cal.

Note that if the power
supply is del ivering 15 Amps
at 13 volts, then something is
going to have to dissipate 19 5
Watts. Be sure t hat the
2N3055s are o n a large
enough heat sin k.

power supply checker outer

1 ~"92 H e

The Smoke Tester

-

Fig. 3. Bridge rectifier.
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Fig. 2. Solid state resis tor.

S ince power supplies
capa ble o f giving more t han
20 Amps were to be tested,
two 2 N3055s were put in
p ar all e l. The fuses gave
e nough resistance in the
emitters to help the tran­
sistors share the current in a
more or less eq ual manner (at
least there were no more
creamed transistors).

A Darlington o r piggyback
con figura t ion is used to
red uce the power dissipation
requirement s o f the pot. Ten
Amps in the collector can
require as much as Y2 Amp in
the base . Hal f an Amp tim es

Evert Fruitman W 7RXV
2308 West Rancho Drive
Phoenix AZ 850 J 7

••

QSL FORWARDING
To US (.II K,W)-5c per urd, to olJJer h.ms
or ISWl$·o4c. 10 percent diKount to memo
be" of ptrtidp'ting dubs · just lend m. ,
lid of members' ulll & • l ingl• • ddr-nl.

WllZH QSL SERVICE
Box 11987·S

Tucson. AZ 85731

Fig. 1. Basic circuit.

T his lester allows full
power (smoke) test ing

of large or small power
supplies before they are put
o n the rig. It will tell ho w
many volts a t how many
Amps the supply can deliver,
and what kind of voltage loss
to expect under load. It can
also help determ ine some of
the attributes of low voltage
power transformers, wi thout
having to wire them into a
power supply.

It consists of 2 o r 3 tran­
sistors, a pot , a couple of
meters, a few diodes a nd
some loose hardware. Don't
forget the heal s ink. If yo u
wish to be formal about it,
then add a chassis of some
kind.

Fig. 1 shows the basic c ir­
cui t. As the wiper is moved
towar d th e plus, more curre nt
flows in the base circui t. The
external c ircuit looking into
the collector/e mitter sees a
lower and lower resistance.
The ammeter and volt me ter
give an idea of Watts cooki ng
(sorry abou t that ]. The diode
allows less than perfect a tte n­
t ion to the polar ity of the
incoming voltage. The resistor
in series with the base limits
base current to a safe value.

Although the transistor
manual ind ica tes that the
2N3055 is a " 15 Ampere"
transistor , 2 o r 3 of them
cleared like fuses when the
collector current was slowly
increased above about 11 or
12 Amps. The 10 Amp fuse
was put in the e mitter, and
collector current excursions
were limited after tha t.
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O LD WESTBURY NY
OCT 10

The Electronic Flea Market spon­
!Ol"OO by L I. Mobile Amatl1\Jr Rad io
Club (U MARC) will be held Sunday.
October 10 , 1976, Irom 9 am to 4 pm
at the N.Y. Institute of Technology.
Rte. 25A and Whitney Lane. Adm i$­
sion 51.25 PI.'f buyer; 52.50 per !eller,
pet" space. Inlormation call Hank
WB2ALW. ;i16-484-4322. Ta lk·in ()f1

25/85.

WASECA MN
OCT 9

The SiKth Annual South Minne!Ola
Swapfest - Minnesota '! largl!'!t ham
gatherillg - will be held Saturday,
October 9. 9 am to 4 pm at Wall!Cil
Communi ty High School. Ta lk-in on
.94. Contact Viking Amateur Radio
Society (VARSI. BoK 3. Waleca MN
56093.507-835-2579.

ERIE PA
OCT 9

The Radio Associat ion 01 Er ie I\a$

[ust approved the date for its la ll
Hamfest and Flea Market on Satur­
day. Dctober 9. 1976. This year '!
event will be held at the Kuhl Hose
Company Grour'llk on Pennsylvania
Ro ute 8. 1% miles south of 1-90.
Admission is free with a $1 .00 per car
charge for the flea market_ The time
will be from 10 am to 4 pm with,
dinner to follow at 6 pm . For more
information contact RAE, 80K 844,
Erie PA 1651 2.

SYRACUSE NY
OCT 9

The Rad io Amateur! 01 Grea ter
Svtacuse will hold the ir annual Ham·
fest on Saturday. October 9. 1976
fro m 9 am to 6 pm at the Syracuse
Auto Auct ion building o n Route 11 . 4
miles south of Syracuse. Tickeu are
$1.50 if purchased before October 1st
and 52.00 thereafter. Food will be
a~ailable, as well as a breakfast menu
for early corners. The t.atave rre Apple
Fest ival is being held the same day
and there will be buses to it lea~ing

from the hamfest gate. The program
will featu re Dave Sumner of the
ARRL. Frank W82MFF. on "Micro­
processors and Amateur Radio ," a
UNY REPCO panel. and a Navy MARS
meeting. For t ickets or further inlor·
mation. write R.A.G.S.. 80~ 88.
Liveepoot, New York 13088_

tow n. Kentucky. Price! will be qiven
awa y. including a spectal Novice grand
prize. There will a lso be an indoor Ilea
mark e t. T alk-in on 146 .16-76.
Admiuion: 52.50 eoverce. 53.00 at
the door; include! !lraoll prize !tub.
Doors open at 8 am. For more infor.
mation and advance ticket! wnte:
Hamfest, BOK 4411 , LeKingto n KY
40504.

." ,,,, ,
,., m "~

• • •.". ... ..,, • •
-• •

LEXINGTON KY
OCT 3

The Central Kentucky Hamlest will
be held on October 3, 1976 at the
Countryworld Convention Center on
1·75 belween Lexington and George-

advance registrant. Registration:
$4.50 1$6 alter Sept. 12). Among t he
fea tured speaker, will be Wayne Green
W2NSD/ l , on "SO years of Ham Radio,
1936- 1986."

technical seminars, ARRl for um ,
FCC exams, Wau" Hong, W.A.M.
Award. Large exhiDit area with many
new products, outstanding speakers,
ARRL Headquarters perwnnel will be
there, super full course banquet. and
an lCOM IC-230 will be awarded to an

Please add shipping cost on above.

TELEPHONE TOUCH PADS
New, by Chromerics, standard te lephone format.
Measure 2% x 3 inches, Great for repeaters, phones,
co mputers, etc. $4 .50 each 6/$25.00

LASER DISCHARGE CAP
Sanga mo, new, 40 mfd 3,000 volts , 180 Jou les. May
be used for filte ring, linears, etc.. by derat ing to
2,000 volts, Shipping wgt. 10 lbs. Measures 3* x 4~

x 9 Y2 inches. $25.00 each 5/S1 10.00
•-_...-

DATA ENTRY AUDIO TERMINAL
Sends and receives hard copy or aud io
of touch tone data sent & rece ived.
Output 600 ohms for phone lines. ITT
touch phone pad with oscillators.
Hard copy by strip printer 5 char­
acters per inch. 35 digits visua lly
displayed at once. Prints & receives
tou ch tone codes, d igits onl y. Power
supply etc. all in the one case. With
t'NO units you can sene and receive
with monitoring of visual & audio
tone at both stat io ns.
Or iginal cost $1065 Ship wt. 25 Ibs.
$49.00 each

UNIVERSAL POWER SUPPLY
A umque plug' in supply by Panasonic. Usefu l for
calculators, small radios, charging many & various
small NiCad batteries. Adjustment screw plug on t he
side changes output voltage to 4~, 6, 7%, o r 9 volts
dc at 100 mAo Output cord with plug. 6 ft . long.
#sp.143C $4.50 3/$12.

PARITY DETECTOR
New packaged, made for RCA, detects
even or odd par ity, baud rate 110,
150 or 134.46. Built-in logi c supp ly
for t he ICs, operates fro m standard
11 5 Vac. Control panel allows manual
or automatic reset mode of operation.
Alum inum enclosure (not show n)
covers th e electronics. TTY co m­
patible. Ship wt . 10 Ibs. $ 16.50

S1 PAUL MN
OCT ' ·3

The '76 ARRL Dakol;l Division
Convent ion w ill be held October I, 2
and 3. 1976 at the new St. Paul Civic
Center. 143 W. 4th Street. St. Paul,
Minnesota. MARS, la<lies' program,

Social Events

P.O. Box 62
E. Lynn, Massachusetts 01904

FREE CATALOG
SP-B NOW READY

GAINESVILLE GA
OCT 17

The Lanierland A.R.C. Hamn ,c will
be held October 17. 1976, at the Lake
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tion will be he ld November 13-14,
1976 at the Great Gorge Resort Hotel
in McAfee, New Jersey. There will be
ARRL and FCC forums, large indoor
exhibit area with 40 booths, giant
outdoor flea market, super raffle, free
gifts, special featu res, indoor swim­
ming, game room, and much more,
Registration : advance $3, at door 54.
For hotel registrat ion: AI Piddington
WA2FAK, 4 Acorn Drive, East North­
port NY 11731,

Silicon Rectifier Modules

S dcSilicon Retro-fit Rectifiet

fOR MORf INFORMATION CO NTACT,
Post OHice Box No. 816 W ayne, N, J , 07470

CONDITIONING 5fMICONDUCTOR DEVICES CORP.
Telephon. , 201-227-2539

FfATURING,
• Voltage ratings up to 65,OOJ .olts
• Current ratings up to 1.25 amps
• Fully glassi_ated di<>de building blocks by ­

GlNERAL HECTRIC
e Replacement types including -

T1PONo. $ Typo N_, $ " jOt No. $

de3B24 17,00 dc5Z3 3,&5 dd71A 31SO
dc3B28 12.00 dc5Z4 3,65 dc575 SO.SO
dc3R29 16.00 dc6AX5 3,65 dc576 39,00
dc5R4 5_10 dc6X4 485 de673 50,50
dc5U4 3.65 dc25Z6 400 dc866 12,00
dc5V4 3.65 dcSO 4,35 de872 19,50
dc5Y3 3.50 dc250R 75,00 dc8OO8 IQ.50
NOTE-Unit pricing in 1-24 Qt. dc8020 41_00

Minimum Orde r: $10,00 (witn 'HAM ' c.llletters)

FfATUIIING,
• Voll,ge ralings up to 20,000 vo ll s
• Current rali ngs up to 6.0 amps
• Fu lly glassi"ted diode bu ilding blocks bY­

GENER AL ELECTRIC
• Wide ~a "ety of standard assemblies a"ailable in configura­

tions such as ha l f wa ~e , cenle' -t, p, double rs, and b,idges
n & 3 phase)

• A"alanche types
• fle'" slandafd power line frequency and last SWItching

:)'pe5
• Capable of ,eplacing many other manufacturers' types

which are no longer a"allable such as silicon retro-fits
for lube typeS 866, 872, 8020, etc,

• Custom designs and e ngi ~ee r ing services
• Applicable to highe' reliability applications such as in·

dustri. 1 control systems. commun,catlon equipment. nam
rad io gear, smoke stack prec ipitators, etc_

FOil MORE INFORMATION CONTACT,

CONDITIONING SEMICONDUCTOR DEVICES CORP.

Post Office Box No , 816 Woyne , N. J . 0747 0

Telepho ne ' 201·8 35·5459

cs.,

McAFE E NJ
NOV 13-14

The 1976 Hudson Division conven.

Armory located at 122 0 W. Mad ison
Street from 7 am to 4 pm. Free tab les,
no charge for set-up. T ick et s $2 at
door, Food, d r ink and door prizes.
Tal k-in on 146,0 7-6 7 and 146-94
simple x. For further in format ion con­
tact WA91NM, Route 3, Box 526,
Ply mout h, Indiana 46563.

TR-22 &TR- 22C

ATT ENT ION METRUM II

OWNERS

$14_95 pp.

DON 'T get ripped off
- take it with y ou -

E-Z push in & E-Z pull out - NO
MO R E DI SCONNECTING.
Mo bil e Adaptor fits Drake
MM-K-22 Mount

VANGUARD LABS
196-23 Jamaica Ave" HolI", New York 11423

For complete detai ls and photo
see our half page ad in the May
issue o f this magazine.

hOPE LAbs
P.O. Box 492
No. Kingstown, Rt 02852

VAN GUA R D has a
synthesizer made

high qual ity
for yo ur rig.

You get 2,000 thumbwheel
selected channels from 140.000
to 149.995 MHz in 5 kHz steps
at .0005% accuracy over the
temperature range of ·10 to +60
C and your cost is only $ 159.9 5.
Wit h the Met rum, one Vanguard ­
synt hesizer cove rs both transmit
and receive frequencies.

PLY MO UTH IN
OCT 3 1

The Marshall County Amateur
Rad io Club Swap-n-Shop w ill he held
on Sunday, October 31, 1976, at the
Plymouth, Ind iana National Guard

Dominick "Nick" Tusa WA 5RM C,
Chairman, New Orleans Harntest. PO
Box tom. Jefferson LA 70181.
Talk-in frequencies will be 146.34 ·,94
and 3.95 MHz.

TORONTO CANADA
OCT 22·24

The Radio Soc iety of Ontario will
hold its 9th Annual RSO Convention
on October 22-24, 1976 at the Don
Valley Hol iday Inn, Toronto. largest
amateur radio convention in Canada.
Includes F riday n ight eyeball buffet

and dance, Saturday night banquet
and dance, ladies' program, and many
mo re social activities. Convention
p rogram inc ludes Amateur Forum,
Radio Propagat ion, Emergency Corn­
munications, Components, Flea
Market, and much more, Registration
before Sept. 30 non-member $8,
member $7 . Talk-in stations: 75
meters - ONTARS 3755 MHz Friday

13QO.23oo hrs lo cal time, Saturday
0800-1400 hrs. Sunday 0900·1200
hrs. 2 meter FM - VE3RPT ­
146.46/1 47.94. Simplex - 146.51,
The convention call will be VE3RSO
- be sure to check in!

MAR ION OH
OCT 24

The Marion Amateur Rad io Club's
"Heart of Ohio Ham F iesta" w ill be
held October 24, 1976, at the
National Guard A rmory. Marion,
Ohio. Pre-reg istration - $1.00, Send
SASE for tickets or info to Earl Adey
WB8EDO, 2697 Curren Drive, Marion,
Ohio 43302.

V I ENNA VA
OCT 24

The A M RA D COMPUTER F EST
will be held on October 24, 1976 at
the Vienna Community Center, 120
Cherry St., Vienna. Virginia, near Exit
11S of the Washington. DC Beltway.

NEW O RLEANS LA
OCT 30-3 1

The New Orleans Hamfest and
Computer Fest, sponsored by the
Jefferson Amateur Radio Club, will be
held Oct. 30-31 at Archbishop
Rummel High School. 190 1 Severn
Ave., Metairie LA (New Orleans
subvrbl. Forums at the fourth ann ual
event will inc lude several on com­
puters by the Crescent City Computer
Club and others by or about AMSAT,
MARS, emergency communications,
RT TY, QRP, Novices and beginners
and antennas. Reservations and latest
detai ls may be obtained by w riting to

Lanier Islands Dogwood Pavi lion.
Prize tickets $ 1.00 each, There is no
registration fee but Lanier Islands
charges $2.00 entry fee per car. Plenty
of room for f lea ma rket, picnic and
use of island facilities. Talk-in on
W4IKR/4 146.071.67. For additional
information contact Paul Watkins
W4 FD K, Route 11, Box 277, Gaines­
ville GA 30501.

SHARON MA
OCT 17

Sharon A.R.A , Auction will be held
Sunday, October 17, 1976. Doors
open at 12 noon. Auct ion starts at 2
pm. Locat ion: Sharon Community
Center, Massapoag Ave., Sharon, Mass.
Free refreshments. Club takes 15%
commission.
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J. H. Everhart WA3V XH
18D L ynneb"ook Apt$.
MiIlersviJIe PA J 755J

Description
A block diagram of the

final product is shown in Fig.
1. Since usually three or four
players participate, the re are
fou r sections, one for each.
Operation is sim ple. A finger
placed on a touchplate con­
ducts 60 Hz hum (courtesy of
radiatio n from the ac power
line) to the hi gh gain ampli ­
fier . The amplifier ta kes this
low level sort of sine wave
and squares it up, feeding
steep-sided pulses to the flip
flop . The flip flop control'>
the readout - one LED per

I

e

decision maker

Fig. 1. Funct ional block diagram.
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T wice a. day, American
industry grinds to a halt.

Wor k stops as ever yone leaves
his bench Of desk for a coffee
break. It 's the t ime when
everybody relaxes, has a cup
of coffee or other beverage
and forgets work for a few
minutes. Often. a small group
will collect and fl ip coins to
decide whose turn it is to buy.

Bu t, hey ! That 's almost
work itself. The whole idea of
the coffee break is to cease
one's labors and unwind.
With this thought in mind, I
set my creat ive juices fl owing.
Drawing upon my vast ex­
perience and unlimited talent,
I cast about for some means
of minimizing effort and
s·t·r-e-t-c·h-i-n-g my coffee
breaks by automating the
coin toss.

Several methods floated
by my mind 's eye: How
about a gated oscillator con­
trolled by a push-button
swi tch and feeding a fli p
flop? The two outputs of the
flip flop could feed two
lamps, one labelled "heeds"
and the other "tails." Pushing
the butto n would turn on the
oscillator which would sta rt
the flip flop going back and
forth. If t he rat e was fast
enough (10 Hz or so) , it
would be impossible to per­
ceive the lamp states, so that
when th e button was re­
leased, heads or tails should
come up rand omly. Maybe
for a multiple player version,
I could use a shift register Of

ring counter somehow, so
tha t only one light would
come on at the end of the
cycle, that correspondi ng to
the lucky player who buys
for the day.

Shucks! Pressing a button
is almost as strenuous as
flipping a coin, though . And
using the ri ng counter could
get complica ted, not to men­
tion the cries of " Foul!"
since only one person would
decide th e fate of everybo dy
playing. Then too, th e gadget
could n't get too complicated
'cause I wanted to build it
completel y from my junk
box.
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Fig. 3. Coffee flipper component lay out.

Conclusion

Many hours of man-effort
have bee n sa ved in using t his
device . The integri ty of break
ti me as a perio d of relaxat ion
has been maintained. And,
because even ve n d i ng
machine coffee tastes better
when someone else buys, I
must tha nk Jim Shultz , Vic
Frey and Daryl Kan e for
cou nt less gallons of that
delicious bre wl e

Results

Some question s have been
raised by frequent "winners"
about the randomness of the
results of my " co in." Even I
wondered because I " wo n"
the first six buy s. Jim Shul t z
W3MYK said, " It's not
gambling; with Joe playing
it's a sure thing!" But several
runs of 50 and 100 successive
trial s each have demonstrated
an e ve n di str ibution of
results. You may buy six days
in a row, but if yo u live long
eno ugh, the game is fai r. The
only signs of erratic operation
have occurred in the presence
of rf fields or near sources of
electrical transients such as
relays or electr ic motors.

with bathtub caulk (Ge
RTV). Naturally, they must
be insulated fro m ground.

Usage

The basic ground rules for
using the flipper are like
t h ose f or •• m atch ing
penn ies." For two people,
both players place one finger
o n their ind ividual tou ch­
plat es. One says , " If they
ma tch - you buy" or " If
they're alike, I buy." They
count to three and at the
count of three th ey remove
their fingers fr om the plates
and look at th e two corr es­
ponding lights. For three or
ma rc players, you can play
"odd-man-buys" or "o dd­
man-out. " In the latter case,
the odd man drops out and
the remai ning players con­
tinue. To be pol ite, we
usuall y call the player who
buys the "winner." After all,
he wins the ho no r of buying!

00

EJ
00

EJ

t ion . Component to corn­
ponent wiring was done on
the back side, wit h o nly the
t wo power leads (+) and (-)
brought out to Vector T-28
pins for externa l connection .
To maximize cost effective­
ness, no power suppl y was
incl uded. Any source of 9 to
15 volt s at 40 mA will do. No
cabinet was used both to save
money and to impress every­
o ne by having the "guts"
showing. Since a ll signals are
low frequency , wiring a nd
layout are very non-cr itical .

As mentioned earlier, the
circuit was des igned so as to
be intolera nt to component
variat ion. Values shown in
the sche matic were used
because I "guessti ma ted" that
they would work . If you use
so me t h i ng else, it will
probably work. To be on the
safe side, use " symmetrical "
parts substit ution in the flip
flop. For exa mple, if you
wan t to use a 27k a t R6, be
sure that you use the same
resista nce for R7. All tran­
sistors used were NPN slllcons
with squirrel y " in-house"
type numbers. If you want to
buy new ones, MPS 5172 or
2N 5 172 types are fin e.
Actual ly any NPN silico n
with a n hfe of 50 or more
a nd a breakdown voltage over
20 volts shou ld work . The
LED is a 5 for $1 type picked
up at a bamfest . Since it runs
at about 12 mA , al most any­
thing will do . The touchplates
used were about .5" x .5"
p ieces of t hin c o pper
attached to the vector board

.,
"

00

EJ

0 ' 0 2

00o-.

reliable "toggling" of the flip
flop so that it fl ips states only
o nce for each inco mi ng pulse.
As mentioned ea rl ier , there is
o nly one readout per " coin"
block. It can be connected in
ei ther load resistor leg to the
positive supply voltage. In the
circuit shown, the LED is
connected to Q3 and R5 so
that it lights when Q3 con­
ducts.

It may appear that both
the high impedance input
amplifier and flip flop are
sl ight ly more co mplicated
t h an n e ce ssa r y . Stri ctly
speaking, thi s is so , if tran­
sistors o f known types are
used . Howe ver, thi s design
can use darned near anything
in the junk box .

Const ruct ion

The basic overall layou t is
sho wn in F ig. 3. The com­
ponent s were wired on a
p iece of vec torboard approx­
ima tely 2.75" x 6.5" . The
four " coin" blocks were laid
out so that the LED was
placed closer to it s corres­
pondi ng touchptaie tha n any
o ther for ease of lnterprera-

Fig. 2. Schematic diagram of "coin" block,

" " ....' "' '" ". .."p . .. "" .. "'~ "' " rxr '" ",.
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CT'" •
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sect ion. Simplici ty and lack
of effo rt are o utstanding for
this oonfigura tion. The touch­
plat e contro l system exem­
plifies modern labor saving
techniques similar to tho se
used on the latest home
appliances. Only one illum­
inated display element is
required per stage, since o ne
need not have heads or tai ls,
just on and off. This saves the
mental wor k of remembering
heads and tails, plus it saves
o n parts - LEOs cost 20
cents apiece!

Refer to Fig. 2 for detailed
operat io n. Touchptate TPl is
connected to the base of a
Darl ington pair co mposed of
Q1 and 02. R3 is the coll ec­
tor load, while R'l and R2
bias t he pair in the active
region . Cl bypasses ac feed­
back so that de biasing is
achie ved with least effect on
ac gai n. The stage has a high
input impedance and enough
gain to "sq uare up " sine
wa ve s impressed on the
touchplate by a finger placed
th er e up on (remem be r
checking a tub e aud io ampli­
f ier by putting a finge r on the
grid terminal ?). The square
waves are fed to a fl ip flop
[a.k.a. bista ble multivibrator ],
formed by Q 3 and Q4. R5
and R8 are the load resistors,
while R6 and R7 provide the
cross-coupling required for
n ip flo p opera t ion. Gat ing
diodes 01 and 02 are biased
by resistors R4 and R9 so
that incom ing pulses are
steered from C2 and C3 o nly
to the stage which was con­
ducting before the negative
edge of the pulse occurs. This
steering c ir cuit as sures
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The Man Who Invented AC

- - Iesla, the greatest pioneer of them all!

Nikolo Tesla (1856- 1943), the inventor whose discoveries completely changed the cadence of
human progress, spent his entire life under the influence of on irresistible impulse for crossing
frontiers and delving into the unknown.

164

Harry Goldman
34 Amy Lane
Gle n$ Falb NY J2801

A young immigrant from
Yugoslavia st irred the

world of elect rical engineer­
ing when, in 1888, he pre­
sented a paper, " A New
System of Alternate Current
Motors and Transformers,"
before th e Ameri can Inst it ute
of Ele ctri cal Engineers
(N.Y.) . His discovery of the
rotating magnetic field and its
application to the generation,
transmission and utilization
of polyphase alternating cur­
rents for power and light
brought electrif icat ion to the
world . Every high-tension
tower and transmission line
bisecting the world 's co untry­
sides are lasting monuments
to Nikola Testa's genius. Not
widely remembered, however,
are his cont ri butions to the
establishment of earl y radio
communicat ions and broad­
cast ing.

In 1889 , the inventor
co mmenced a series of
investiga t io ns in to t he
properties of high-frequency
alterna t ing currents. Exce pt
for his earlier work in low
fre q uency ac an d a n
occasio nal ve n ture into
i ncidental fiel ds,
high-freque ncy researches
were to remain the dominant
objective of his inventive
career. Originally. it was his



The Magnify ing Transformer, the heart of Testa's high voltage experiment for producing an
immense resonant act ion. The cascading d ischarges shown here measure 22 feet and rep resent a
potential of 12 million votts. (The Century Magazine, June 1900)

ambition to ut ilize these
currents in developin g a more
effi cient system of lighting.
Sho rtly thereafter, Testa
ina ugura te d ex periments
which were to place him on a
trail leading to communica­
t ions, a goal whi ch eventua ll y
evolve d into an obsession.

Although it is not clear
what force motivated Tesla in
this direction, his intense
interest in radio was probably
ini tiated as a result of
Heinrich Her tz 's experimental
work. Finding inspiration in
Ja mes Cler k Maxwell's
electromagnetic wave theory,
Hertz was able to transmit,
receive and measure radio
waves. It is without question
that Maxwell's mathematical
trea ti se, " Electricity and
Ma g n e ti sm, " i ni ti a lly
announced in 1864, and
Hertz 's " El ec tromagnetic
Waves in Air and Thei r
Reflections," publi shed in
I888, fo rmed the genesis of
radio engineering.

Although Testa was among
the earliest who foresaw the
application of electromag­
netic waves in point-to-point
comm u n ica tio ns, he
continuously contested the
concept of rad io transmission
by Her t zia n waves. He
att ributed communications
between ground sta tions to
earth conduction. Late r,
when challenged to expla in
transmissio ns between ground
stations an d airplanes, the
inve nto r respo n de d,
"c apacitor action." Tesla
rarely wavered in thi s debate
and it is probab le that his
pe rs is te n t in fl e xi b ilit y
retarded, if not prevented ,
proper recogn ition fo r his
contributions.

By 1890 , he h a d
con structed a lterna tors
c a p a b le o f producing
undam ped waves at 30 kHz.
Some twenty years later, the
r a d io indu s t r y, t hen
begi n ni ng it s embryonic
stage, found undamped waves
highly desirable. As a result,
the high-freq uency alternator
became a so phisticated piece
o f equipment, holdi ng a

position of great significance
in radio transmissions until
the advent of the high-power
triode in 1922. As a striki ng
example of its import, it was
po s ses s i on of the
Alexand erson alter nator
patents wh ich gave RCA a
nearly insuperable advantage
in early global communica­
ti on s . Thu s , T e s l a ts
co nce ption of employing
continuous waves, and his
de sig n of apparatus for
producing them, preceded the
radio industry by at least two
decades.

Tesl a again aroused the
attention of the scientific
world in 1891 when he
presented the fi rst of a series
of historic lectures revealing
discoveries from experiments
with rad io frequencles.tl )
Among t hese was t he
disclosure of a new kind of
transformer. Better known as
a "Testa" coil, this device
rep r es ent e d t he fi rs t
appl ication of the oscillation
t ran sfor me r. The Tesla

tran sfo rmer pro vided a
remark able advan cement in
that it in voked the principle
of in ductively coupled tuned
circuits. Conseque ntly , in his
in i t i a l a p p roa c h to
c ommun icati on s, Te sla
stu mb led u pon another
important face t, the principle
of tun ing. Time has not
dimmed its importance.

One gains an ins ight into
the inventor's experimental
wisdom and prophetic vision
t h ro ug h re ference to a
sensitive emission withi n his
vacuum tubes. In the lecture
of 1892, given before the
Inst itu ti on o f Electrical
Engineers in London, Testa
states, " I thin k that it may
find practical applications in
(wi reless) telegraphy. With
such a brush, it would be
possible to send di spatches
across the Atl antic with any
speed ... "(2) The advanced
s t ate of o u r pre sent
technology may bli nd us
from sensing the impact of
the inventor 's declaration. At

t he time, several leading
figures of the scientific world
conceded the impossibility of
tr aver sing t he Atlantic's
prohibiting span with an
electromagnetic wave. To
Testa, the Earth 's magnitude
was of li ttle consequence.
" ... I would say a few words
on a subject wh ich constantly
fi lls my thoughts and wh ich
concerns the welfare of all. I
mean the transmission of
intelli gible sign als or perhaps
even power to any distance
without the use of wires . . .
we need not be fr igh tened by
the idea of distance. To the
weary wanderer counti ng the
mileposts, the Earth may
appear very large ; but to the
happiest of all men, the
astronomer, wh o gazes at the
heaven s, and by their
s ta nda r d jud ges th e
magnitude of our globe, it
appears very small .. and so
I think it must seem to the
electrician ... it certai nly is
possible .. _ to produce some
elec trical di st u rb ance
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A 5 million 110ft Tes/a coil developed for nuclear physics research in 1929 by G. Breit, M.A.
Tuve, and O. Dahl. The multi-sectioned vacuum tube at the upper right was used to accelerate
atomic particles. (Photo courtesy of T. Brown, Dept . of Terrestrial Magnetism, Carnegie
Institution of Washington)

sufficiently powerful to be
perce pt ible by su itab le
instruments at any point of
the Earth 's surface." (3)

In his fi nal lecture o f the
" trio -se ries," Testa suggested
a s ys te m of r adi o
co mmunic ations employ ing
sy nch ronized ae ri al-ground
clements at the t ransmitti ng
and receiving stat ions.(4) In
view of this disclosure, it
would seem that he was the
fi rst to conceive the idea of
using transmitti ng a nd
receiving antennas tuned to
the same frequency .
Therefore, by 1893, some
four years before
co ntemporaries had made
equally sig nificant
contributio ns to the art , it
appeared that Testa possessed
both the technology and
ambition as well as t he
VISionary po wers necessary
for b r i n gin g rad i o
c o m m u nic a t io ns to i t s
fru ition. What imped iment
barred him from achievi ng
the honor?

On March 13, 1895, Tesla
experienced a serious setback.
The en tire contents of an

166

inventive ca reer, as well as
record s, documents and a
worl d 's fair exhibit were lost
when a fire dest royed his
New York City experimental
s ta tion. Undoubtedl y, the
tragedy barred Tcsla from
establ ishing priority in seve ral
fiel ds. His position in the
wor ld of science w as
evaluated by an article in the
New York Sun. " T he
destruc tion of Nikola Testa's
workshop with its wonderful
contents is something more
than a private calamity . It is a
misfortune to the whole
world. It is not in any degree
an exaggeration to say that
the men livi ng at this time
who are more important to
the human race than this
you ng gentleman can be
cou nted on the fi nge rs o f one
hand - perhaps on the thumb
of one hand ."(5)

Tesla o pe ned a new
laborato ry. By 1897, he had
carried o ut invest iga ti ons in
the fiel d of x-ray , stud ies of
the dy namics of mechanic al
vibrations, the inven tio n of
electromechanical isosvnchro­
no us alt e r na tln g-c ur rer n

generators as we ll as e xper­
iments with radio-controlled
devices. One of his importa nt
cont ributions of this period
was a high-freque ncy patent
containing the fu ndamental
principles upon which the
" four-tuned-circuit system"
of radio tra nsmission was to
be fou nded.(6) Professor
Adolph Slaby, Germany's
leading aut hority in ear ly
com m un ica t io ns, demon­
strated an enthusiastic appre­
ciation for Testa's work. In
declaring Testa as the " Father
of Wireless," he wrote, " I
have been engaged for so me
time in invest igations in
t el egraphy without wires,
w h ich yo u ha ve fi rst
anno unced in such a clear and
precise manner in yo ur
' invent ions.' It will interest
yo u as the father of t hi s
telegraphy .. ." (7 )

Rest ric ted by the lim its of
h is New Yor k laborato ry,
Te sla left for Colorado
Springs in 1899 to initi ate
experiments on a large scale.
Co mmunic ations was to be
but one phase of his project.

Another was the tran smission
of electricity withou t the use
of power lines. He was of the
conviction that resonant
effects of huge magnitude
would enab le him to utilize
t he Earth as a conductor.
"Not only was it practica ble
to send telegraphic messages
to any distance without
wires," stated Tesla, "... but
also to impress upon the
e nt ire globe th e fa int
modulations of the human
voice; far more still , to

transmit power in unlimi ted
amo unts to any te rrest rial
distance and almost without
1055."(8)

There , in the shadows of
Pike's Peak, he constructed a
large barn-like laboratory.
Extend ing through the roof
was a 200-foot mast topped
by a 3-foot copper ball.
With in th e m yste ri ou s
construct ion was an array of
apparatus reminiscen t of a
Jules Verne fantasy . It was
Testa's intention to employ
the equipment in an attempt
to alter the elec trical charge
of the Earth.

The concrete achievements
of the Colo rado adventure
remain obscu re. Except for a
lectu re, some scattered notes,
and a few ambigu ous art icles,
he never fully disclosed the
outcome of the experiment.
He announced the discovery
of standing waves induced in
the Earth's static charge by
nature 's lightn ing and was
able to duplic ate them by
bringing about an immense
resonant ac tion. In an
experiment which has not
since been equaled, Testa
produ c ed th e longest
point -to-p oint man-made
lightning discharges (135
feet) w ith a n absolu te
poten tial of 18 million volts
a nd antenna currents of
1,100 Amperes. This, and his
ab ili ty t o o p e r a te
Earth-connected motors and
electric lamps at a distance of
eighteen miles from the
source of energy, must be
recorded as remarkable feats
of engineering.
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An external view of Testa's mysterious exoertmentat tabora­
tory at Colorado Springs, Erected in 1899, the inventor
undertook experiments to alter the electrical charge of the
Earth. He produced discharges that rivaled nature's lightning
bolts and revealed the presence of standing waves in the Earth.
(The Electrica l World and Engineer, March 5,1904)

Tesla demonstrated the
vision of a true prophe t when
he suggested th e emp loy ment
of standing waves as a means
for detect ing the position and
movement of d istant objec ts.
" ... By their use . .. we may
de ter m ine the r el ative
positio n o r course of a
moving object suc h as a vessel
at sea ... "(9 ) It wasn't unt il
just before World War II that
radar, as fo retold b y Testa,
became a working reali ty,

Upon his return to New
York in 1900, Testa began
con struction of a transmitting
plant o n Lo n g Is land.
Residents o f early Shoreham
can recall the giganti c tower
si tua ted on a tract of land
known as Wardencly ffe. The
sta tion was to be but one of a
series of comp onents mak ing
up Tesla's " World System" of
broadcast ing. In addition to

•

the distribution of news,
mu sic and humanity services
p r ov ided b y t oday's
communications media, the
inventor promised a number
of startling benefits. It was to
establish a universal system of
teleph one, telegraph and
s toc k ticker services; a
precis ion clock sy stem
wh ereby all the world 's
timepieces would be
accurately synchronized fro m
a master station; a safe
syste m of navigation enabli ng
control of direc t ion without
compasses and an ability to
determine exac t location,
ho ur and speed at a momen t 's
no tice . Also, it was to prov ide
a world syste m of private
co m m u n ic a t io ns allowing
p er sonal telephone
connections between parties,
regardless of distance , with a
device small enough to be
carried in one's pocket.

•

---

The Long Islan d plant was
never completed. The cost of
the projec t exceeded the
inventor's available funds.
The greater part of Testa's
endeavors were financed by
private sources. Joh n Jacob
Astor, J. P. Morgan and
Thomas Fortune Ryan can be
cited as the most influential
of T es la ' s creditors. In
addi tion, a demonst ration of
the feasibility of the " World
Sys tem" pri ncip le was
hampe red by the comp lexity
of a recurr ing illness. Th e
tower remained intact for
man y years. Shro uded in an
atmosphere of mystery, it
proved to be but a land mark
in evidence of the bo ld
dreamer who had passed that
way. T he late John J. O'Neill ,
New York Herald· Tribune
Science Editor, provided a
description of its demise in
his biography Prodigal
Genius, The Life o f Nikola
Tesla. ..... Heavy charges of
dynamite were necessary in
order to topp le it , and even
the n it remained in tact on the
ground like a fallen Martian
out of Wells' War of the
Worlds."

In an objective which no
o t he r per son had then
dreamed possible, Testa had
visu alized , and nearl y created,
broadcast ing some twen ty
years p r e c e d i n g it s
eve n tuali ty. "Of course,"
slated Ed win H. Armstrong,
radio pioneer and inventor of
FM, "the instru mentalities
for practici ng broadcasting
were not then in existence .
Tesla was classed as a
visionary and his prophecy
was forgotten. What harsher
terms might, with justice, be
applied to many of us who
he lpe d p roduce the
instru mentali t ies wit h which
broadcasting was eventually
accompl is hed! We ap plied
t he m to p oi n t-t o-poin t
co m m u ni ca t io ns, fai ling
completely to realize the
sig ni f ic ance of T e s la' s
words, "(1 0 )

1n addition to the major
goals men tioned herein, Tesla

made an infinite variety of
contribution s to
com munications that remain
generally unknown. The most
striking example is a patent
describing an invention for
controlling moving objects by
radio waves.(11) With this
invention , Testa singularly
ushered in the age of
radio-guid ance systems. "We
shall be able . . . to send a
pro jectile at a much greater
distance; it will no t be limited
in any way, weight or amou nt
of explosive charge; we shall
be able to submerge it at
command, to arrest it in its
flight and call it bac k, and to
send it out again and explode
it at will; and more than th is,
it will never make a miss
... " ( 1 2) Spectacu lar
de monstrations of his
radio-controlled device were
presented in a . week-long
display at Madison Square
Garden (N.Y.) and again,
later, in Chicago. But to
Testa, this was just the
beginning. In a gesture true of
his u n limited imaginative
powers, he proposed
r adio -controll e d robots
capab le of thinking for
themselves. He coined them
automatons. " ... It will be
able to foll ow a co urse laid
ou t or to obey orders given
far in advance; it will be
capab le o f dist inguish ing
between what it ought and
what it ought not to do
.. ." (1 3) Testa's utterances
raised more than the eyebrow
of the sc ientific world.
Resulting protest s surpassed
the discontent of indignat ion.
The significance of Testa's
words, however, becomes
more apparent when we
consider rodav's vast industry
of self-t hinki ng machines as
well as the huge arsenal of
radio-guid ance missiles poised
at their stations througho ut
the wo rld. These devices are
able to perform exactly as
Testa had pred icted .

A mo ng his incidental
con tributions to rad io
com mun ica tions was the
Testa "ticker," a device for
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An early Tesla coil, the only invention of his many contribu­
tions which still bears his nome. Tesla used devices such as
these to carry out researches with high frequency alternating
current. His discoveries hastened the development of ac
induction heating, diathermy, neon and fluorescent lighting,
x-ray equipment and techniques, and radio guidance systems,
as well as television and radio communications. (Electrical
Experimenter, July 19/ 9, by permission of Hugo Gernsback)

making continuous waves
audible. T his apparatus was a
vital part of the Paulsen Arc
sta tions until the heterodyne
b e a t - n o te system was
i ntroduced to radio
engineering. Several forms of
Test a's h igh-frequency spark
apparatus were uti lized by
early transmitting stations for
many years. His radio patents
advanced the quarter-wave
principle as well as antennas
in the form of a loop. And it
was Testa who pointed out
the importance of oil as an
insulating medium in
high-voltage equipment and
who suggested the use of
insulated stranded wire, later
called Litzendraht, in
high-frequency circuits.

Taking into consideration
all that has been ment ioned
in the foregoi ng, why the n is
the name of Nlkola Tesla not
listed amo ng the journa ls of
rad io enginee ring histor y?
Seve ral ex p lanations are
possible. For o ne, Tesla was a
com plex persona lity. " He was
a st range figure in the rough­
and-tumb le field of pioneer
wir el e ss and electri city,"
wrote o ne who met Tes!a.
" Many co nsidered him a plain
snob. Some called him a nut
while others referred to him
as the 'genius' and were
always making exc uses for his
act ions _.."(14) Hampered
by a grand-gesture persona lity
and driven by an extraordi­
nary ingenuity, his talents re­
mained eternally subservie nt
to a passionate and ine xora­
ble urge for sti rring deep wa­
ters. Consequent ly, his men­
tal capacities continually out­
race d his physical ability for
bringing original ideas to a
real existence. His pattern
appears to have been to
discover, and then move
onwards leaving for others
the benefits of its commercial
application. And in his ex­
perimental processes, he was
forever being diverted from
the path of his major goa ls (as
is evident by the variety of
h is inventive accomplish­
men ts) delaying, if not

preve nt ing, final achieve ment
of his original dest inations.

T he re shou ld be li ttle
d o u bt co ncer n ing t he
inventor 's fac u lt ies for
establishing a commu mca­
tions system. Its reality,
however, proved to be too
great a task, both physically
and economically, for the
efforts of an individual. Had
he been associated with talent
similar to the likes of a David
Sarnoff, that energetic
personality who brought the
"music box" (radio) into
every home and who led t he
Radio Corporat ion of
America to communications
history, his objective might
have been assured.

Fritz Lo we ns tein , an
assistant in his high-voltage
experi men t, and who later
pro d uced some excellent
work in radio com mu nica­
tions, if given a chance, might
have served Tesla to great
advantage. Lee De Forest, an
inven tor whose cont ributio ns
arc well established in t he
glorious history of radio,
pleaded to be taken in as a
T e sla assista nt. Without
detracting from their brilliant
work, it is known th at the
man y successes of men such
as E diso n and Marconi
resul ted fro m their ability to
a ttract the assista nce of
hi gh ly capable associa tes.
Tesla, however, was unab le
by temperament to avail
himself of this advantage.
Essent ially, he was a " loner"
who stood aloof and out of
reac h of those wi th whom he
mingled.

On Dece mber 12, 1901,
while Testa was constructing
his 300,000 Watt Lo ng Isl and
broadcasti ng station,
Guglielmo Marconi, with but
a fraction of that power,
scooped the scientific world
by sending three dots from
Pold hu, England, to Saint
John's, Newfoundland. The
scientific society hailed
Marconi. Even Tesla sent a
congratulatory note but it
was quite evident that he had

been struc k a blow by
Marcon i's fea t. A crushing
defeat to Test a's bid for radio
immorta lity came about in
1915 when h e b attled
M a r c on i over the
f u ndamental issues upon
which early radio had become
established. The courts ruled
against Tesla, a judgment
which was to influence
succeeding litigation as well
as to provide Marconi the
means with which to institute
unmitigated assertions for the
invention of radio.

In his book, Marconi,
Orrin E. Dunlap, Jr., provides
an interesting comment. "At
the turn of the century it was
remarked that it was difficult
to invent anything basically
new in radio, and still more
difficult to invent anything
which did not have some

beari ng on or had not been
preceded by an invention of
NikoJa Testa. In 1891, at
Columbia University, Tesla
de monstrated the pri ncip le of
tuning. He obtained patents
on tuned circuits and claimed
more than 100 tuning
inve ntions. Nevertheless, it is
called Marconi wireless; not
Tesla wireless."

Be all that as it may,
Testa's part in the evolution
of communications was not
to be denied completely. In
the October sessions of 1942
and 1943, the Supreme Court
declared the Marconi
"four-tuned-circuit" patent,
his most vital contribution,
invalid because of prior
disclosure by Testa, Stone
and Lodge.( 15)

In summation, we find in
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many through his public
Iec tures, would seem to
justify a place in the history
of radio engineering not so
very far below that due to his
accomplishments in the fie ld
of low-frequency alternating
currents." (17) •
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8800b, and 680b. Mits has a complete selection of Altair plug­

compatible memory and interface options, including the new Altair
16K Static board and Altair multi-port serial and parallel I/O boards.
Also available is a complete line of Altair peripherals including line

printers, CRT's, and multiple disk systems.
Altair software is by far the most complete and best for any

microcomputer. Our Extended BASIC and Disk BASIC have
received industry wide acclaim for programming power and

..-tIt.. efficiency. Application packages are available at many Altair

q
~ Computer Centers:"it The Altair computer is a revolution in low cost computing. Shouldn 't

~yoU write for more information including our free, color catalogue.

=..""A *The Altair 680b turnkey model.q" ""Retail Allair computer outlets now opened in many large cities.

MITS, Inc. 2450 Alamo S.E./ Albuquerque, New Mexico 87106



- - you want to learn

Baudot to ASCII

play those characters. The
program is written to run in a
So u thwest Tech nical Pro­
ducts 6800 microcomputer
wi t h a parallel interface
located at memory location
8016 (hexadecimal notation).
The program uses the output
subroutine OUTEE, which is
re side nt in the system 's
MIKBUG(tl operating system.
Total program length , in­
c1uding the lookup tab le, is
12310 bytes. Because of the
indexed lookup rou t ine used,
the routine is not suitable for
permanent storage in ROM.
The program may be located
anywhere in memory space if
the references to location
LTRLOC and FIG LOC are
changed to agree with t he
new locat ions.

The program operates by
reading the parallel input port
(after appropriate initializa­
tion) and looping until bit 7
goes high, indicati ng a char­
acter is present in bits 0-4 .
Bits 5-7 are masked out and
the resul tant 5-bit pattern is
stored in location LOOK­
UP+l where it becomes the
displace ment added to the
index register. The index
regi ster contai ns either a
pointer to th e FIGUR ES or
the LETTERS looku p table,
depending upon which of

T his program is used to
convert 5-bit Baudot

code from a parallel input
into ASC II characters and dis-

One of the most enlightening
(but little used) methods for
learning programming tech­
niques is to read someone
else 's programs. Therefore, let
us suggest you look over this
article even if you aren't
interested in Baudot to ASCII
conversion. And if the
symbolic coding in the listing
seems to be a problem, don't
let it be - simply analyze the
machine language code. - Ed.

programming?

" OEX I U IlEC;'STt Il
(COtOT", .., CIt )C "Oft
~TIl lOO.'U"'1

(F'(CT~ .. DORE SS
or 0 ••0 .... .." .. COllI·
TAI" S tH E U C " COOf:
roll ... · Z', 'A,.,

..PuT u voor
c......cu . II I

CO' IT U 1"5

Mark J. Borgenon
325 N. W. 9th, #3
COfvalJi, OR 9 7330

·1 0 10101 0 ,101010 010 1.1. ,1.10101

=lOTOTOTo ~o or;TOTo .rrrrm
,

+

Fig. 1. Example of generating the effective (final) address to
the correct ASCII code by adding the input Baudot code with
the contents o f the Index Register,

t ,
Hi•,

uu t.. '--' "• DATA " [ Al7f U-S ' IOIS".,t I'- I!! '"_"Ll EL l!- I"..~ • •, •• 0
,

""
'"

,"
r-r-

". eLOC . H O." "012 10'4024

". '.'.~ ,
41~F

$(".AL IfOPVT

I
•

....,'f; 1.0a. 1.;',.. ,.~
." I--- IIH E''''' II AuDIOD(IO(IO<.l LUOR
I US[O QN AN
LM· M;7 "'LL TON(
OfCO(>£ III

Fig. 2. Baudot to ASCII Conversion hardware configuration.
Notes: CB2 is a handshake control output from the PIA. This
output is under program control and is used to reset the
UA RT after the word is read. Resetting the UA R T drives the
DATA READY line low until the next complete data word is
available.

~ 172

LAaE l AOORESS CO~TE~TS CHARACTER

".... lT RLOC~C J, ~ULL/ flG LOC ceec 00 ~ULL

en .. , ec " a

" OA " " OA "" .. • .. '"- '" Sf'ACE - '" Sf'ACE.. " s .. "" .. ,
" " •.. " " " " r.. eo '" .. '" ca.. .. c .. " •.. " " .. " •

" .. , .. 00 BELL.. .. • " '" ,.. .. • " "
,.. ea c .. ".. .. • " "
,

ec .. r 00 as ,
" .. ,

'" ".. .. , ee "
,.. " • .. "
,- .. • - " •

" .. ,
" " •

" 00 • n " c
sa " 0 " "

,.. .. c " " •
" " • " "

,
ee " e " " •
" 00 f IGS " 00 FIGS.. " • " "" .. " " " •
" ee v " ".. 00 LlAS " 00 LTRS

Table 1. Baudot to A SCII Lookup Tobie. Note: The locations
corresponding to LTRS and FIGS contain NULLS (00) since
these functions ore token core of outside the lookup table. The
location for BELL is also a N ULL since my terminal does not
have this function.



Table 2. Program. Notes on A ssembler code: "=" before operand indicotes immediate mode;
"s" indicates hexadecimal number; default is decimal; "&" before number indicotes indexed
addressing mode.

FATAL ERRORS " 0 WARN ING MESSAGES - 0

MC6800 ASSEMB LEA PAGE Ol

INITIALIZE
POINT ER TO LTR S
G ET CHARACT ER
CHECK FOR " FIGS"

•
S ET CB2 HIGH

S ET UP 8 ·81T INPUT

S ET CB2 LOW

LOA D FROM UART
TEST B IT 7SETl
NO. LOAD AGA IN
REDUC E TO 5 BITS
STOR E AS lOX o ISP.
RETUR N TO
RETUR N TO PGM

10 .38.0 3

PIAD R8
- $3C
PIACR B
- $34
PIACR8

PIADRB
- 80
CHARIN
-$1 F
LOOKUP+l

32
32
$ El Dl
$80 16
$80 17

OB5C
083C
8017
9823

7610 5/1 5

LOAA "'00

STAA
LDAA
STAA
LDAA
STAA
ATS

FIGLO C
LTRLO C
PIACRB L
RESET

INPUT

LOOKUP

ORG $0800
BSR PI NtT
LOX " LTR LOC
BSR CHAR IN
CMPA " $1 B
BNE NEXT
LOX - F IG LOC S ET PNTR TO FI GS
CMPA - $ 1 F CHECK FOR " LT RS"
BNE LOOK UP DO TABLE LOOKUP
LOX " LT R LOC SET PNTR TO LT RS
LDAA &00 INDEXED LO OKUP
JSA OUTEE O UTPUT CHA RACT ER
BSA RES ET R ES ET UART
BRA INPUT START NEXT CHAR.

• SUBR OUTINE PINIT - INITIALIZ ES INTER F AC E

NEX T

R ES ET

•

•
PtNIT

•

CHAR IN LDAA
BITA
BED
ANOA
STAA
ATS

EXIT RTS
LTR LOC RMB
FIG LOC RMB
OUT EE ecu
PIADR B ecu
PIACRB ec u
• END PROGRA M.

END

• SUBROUT t NE CHAR IN WA ITS FOR CHARACTER
• T O APP EAR AT INP UT . CHARACTER IS RE AD Y WH EN
• BIT 7 OF INPUT GOES HIGH .
•

• BAUDOT TO ASCII CONVERSION PR OGRA M
• FOR SWTPC 6800 COMPUTER .
• ACCEPTS 5 ·BIT BAUDOT CODE IN PARALLE L FROM
• UART AND CONV ERTS TO ASCII AND DISPLAYS.

NONAME

8016
3C
8017
34
8017

00

0020
0020
El01
8016
8017

OBOO
IC
083C
27
1B
03
085C
IF
03
083C
00
E1D1
07
E7

8016
50
'9
IF
0816

V l.0

EXIT 083B
LOOKUP 0815
OUTEE E1D l
PI NIT 081E

B6

Bo
CE
Bo
BI
26
CE
BI
26
CE
A6
Bo
Bo
20

B7
B6
B7
B6
B7
39

B6
85
27
84
B7
39
39

0820
0823
0825
OB2B
082A
0820

981E

0800
0002
0805
0007
0809
080 B
OOOE
98 '0
0812
9815
9817
081A
081C

082 E
083'
0833
0835
0837
083A
083B
083C
085C

00100
00110
00120
00130
001<0
00150
00160
00170
00180
00190
00200
002 10
00220
00230
00240
00250
00260
00270
00280
00290
00300
00310

00320
00330
003<0
00350
00360
00370
00380
00390
00400
00410
00420
00430
004<0
00450
00460
00470
00480
00490
00500
00510
00520
00530
005<0
00550
+000 1 08 7C

SYMBO L TAB LE
CHAR IN 082E
INP UT 0805
NEX T OBOE
PIADRB L 8016

1

o

,

these contro l characters was
last received. The program
automatically loads the loca­
tion of the FIGUR ES tab le
upon startup.

After the Baudot character
has been read and stored, the
reset subrouti ne outputs a
short pos it ive pulse to the
UART used to convert the
serial Baudot characters to
paralle l form. This pu lse
clears the UART parallel
o utput register and readies it
for the next word. The reset
pulse is outpu t via the CB2
control output of the parallel
interface.

When the Baudo t char­
acter has been stored as the
index d is pl a cement, the
appropriate ASCI I charac ter
is fetched fro m the lookup
table (using th is index) and
read into accumulato r A (see
Fig. 1). The program then
out puts the charac ter via the
DUTEE subroutine to the
computer control terminal (a
CT-1024 TVT In my case) .
The program then branches
back to the inpu t step to wait
for the next character.

The program does not
inc orporate an au tomatic
" unshift o n space or CR," so
a missed LTRS command will
result in a cont inued string of
figures. This can be o vercome
b y st oring the program
starting locat io n at me mory
locations A006 and A007 16.
These are the non-maskable
interru pt vector loca tio ns. A
push-button to grou nd on the
compu ter's NM I line will
cause the program to restar t,
automatically shifting to the
LTRS lookup table. •
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John Ar no ld W5CUD
RFD 4, Box 52A
Tyler TX 75701

Dick Whipple
305 Clemwn Dr.
Tyler TX 15101

Baudot and BASIC

- - an interpreter for a Baudot computer

I n previous ar ti cles o f thi s
ser ies, we have attempted

to demonstrate that Baudot
teletype equipment can per­
for m the input /out put func­
tion in a hobby computer
sys tem. In the first art icle, a
simple and inexpensive inter­
face to br ing a Baudot Model
19 o n-line wi th an Intel
8 080-based computer was
described . The second article
conce rned the use of Baudot
paper tape equ ipment for
storage of data. In the th ird
article, a system program
called the Baudot Monitor/
Editor (8 M/E, for short) was
presented . BM/E mad e it
possible to ente r, modify, and
execute machine language

programs via the Baud ot
pr inter/keyboard. Through­
out, we have tr ied to keep
hardware requirements to a
minimum and thu s enco urage
readers to get their o ld
Baudot equ ipment up and
running. As a further induce­
ment alo ng this line, we now
present a high level language
software system for use with
Ba u dot equip me nt, but
before we get the cart before
the horse, perhaps we should
back up and di scuss co m­
puter s a nd hig h le vel
languages in genera l terms.

Wh a t is a Hi gh level
Language?

Computers are somet imes

referred to as "thinking
machines." In actual fact , t he
" thinking" is done by a
human long before the com­
puter is put to work. The
computer merely performs a
logical sequence of well­
defined o perations that are
predetermined to achieve the
desired results. On the lowest
level, these ope rat ions consist
sim ply of th e co mputer 's
machine language instructi on
set. Worki ng at this level
require s an understand ing of
binar y a r i t h met ic, data
en coding, I/ O handl ing,
me mory allocation, and a
nu mber of other machine­
related concepts. For those
wh o do not have this

specialized knowledge, or
who simply want to avoid the
intricacies of worki ng at the
machine level, a different
approach is needed. Over the
years, many efforts have been
made to deve lop machine
language programs to help
human s ac h ieve b etter
working compatibility wi th
computers. We might think of
these programs as providi ng a
computer/human inte rface.
In mos t suc h sof tware
systems, decimal arithmetic is
implemen ted to avoid the
diffi cul ties associated with
machine level binary. In add i­
tion, ordi nary words and
al p habetic symbolism are
adopted for use in directing

john Arnold W5CUD. Dick Whipple.



Fig. 1. A program line as stored by TBX.

Binary value of label; most significant part in 1
Length o f text plus 2 in binary
Text of line
CR (015 octal)

Table 1. Books about
BASIC.

computers. The term "TINY
BASIC" was coined for the
system. The project cul­
minated in the creation of a
new software journal pro­
fuse ly ent itled, Dr, Dobb's
Journal of Computer Colis­
thenlcs & Orthodontia. Credit
is du e here to Bob Albrecht
and others on his staff for
encouragi ng the develop ment
of TINY BASIC and pro­
viding for its avai labili ty to
hobbyists. We wrote the first
version of TINY BASIC, and
a complete description of the
ASCII version appears in
Volume 1, Numbers 1 and 2,
of Dr. Dobb 's Journal.
Because our version had some
fea tures not included in the
original design, we termed it
TINY BASIC EXTENDED,
or TBX for sho rt. A Baudot
version of T BX was . also
developed, and its description

1. My Computer likes
Me When I Speak
BASIC, Bob Albrecht,
1972, $2.00.*.**
2 . BAS IC, Bob
Albrecht and others,
1973, $3.95.*,**
3. BASIC Program­
ming , Kemeny and
Kurtz, 1971, $6.95.**
4 . BASIC BAS IC,
James S. Coan, 1970,
$3.95.**
Sources:

*73 Magazine, Peter­
borough NH 03458.
" PCC, PO Bo x 310,
Menlo Park CA 94025,

good programmer, you must
think through a task a step at
a time, recognizing at each
whic h BA S IC command
shoul d be used to accomplish
it . If you are unaccustomed
to this type of problem­
solving, you may find it diffi­
cult at fi rst. Howe ver , as time
goes o n, yo u will no doubt
f ind this careful po int-by­
point analysis of a given task
a very satisfactory approach
to proble m-solving, bo th on
and off the computer.

Where To Get the Basics of
BASIC

Peo ple have writte n ent ire
books descr ibing the BASIC
language. It would hard ly be
possible to adequately redu ce
such volu mes to one or two
paragraphs. The best we can
do here is to list the names of
some books that will provide
detai led discussion. Table 1
includes a list of recom­
mended books and their
possible sources. For the real
greenhorn, we highly reco m­
mend the small book entitled,
My Computer Likes Me When
I Speak BASIC From thi s
you can gradually work up to
so me of the more comprehen­
sive books.

In addition to a boo k, you
wi ll need a BASIC ope rat ing
sys tem for 'yo ur co mputer.
That 's where TI NY BASIC
EXT ENDED comes in!

Fig. 2. listing of TBX number guess game.

00010 PR... . NUMBER GUESSING GAME ....
00020 PRsPR
00030 LET A :RN
00035 LET C:O
00040 PR"1 HAVE A NUMBER. TRY TO GUESS IT."
00050 PR"HERE WE GO ... BY THE WAY T HE NUMBER "
00060 PR"IS BETWEEN 1 AND rcooo.-
00070 LET C:C&1SP R"YOUR GUESS" ;$IN B
00080 IF B : A GOTO 150
00090 IF B} A PR$PR"TOO LA RGE. T RY AG AIN,"$GOTO 70
00100 IF B (A PA$PR"TOO SMA LL. TR Y AGAIN: '$GOTO 70
00150 PR" TH AT IS IT. YOU TOOK ";C;" TRI ES."$P R
00160 PR"NEW GAME"$GOTO 20

:LST

The TINY BASIC Project

In mid·1975, a project was
started in the pages of
People 's Computer Company
(Pee) Magazine to foster the
creat ion of a small BASIC
software sys tem for hobby

What is a BASIC Program?

Hu mans perform tasks
very often without clearly
recognizing the steps in­
volved. Computers, o n the
othe r hand, cannot perform
even the simplest task wi th­
out having the steps precisely
set out beforehand. It is this
fun damental weakness of
present-day computers that
make them need us! We call
this step description process
"programming." Contrary to
what you might think , pro­
gramm ing in a high level lan­
guage does not requi re a
massive learning effor t on
your part , A reasonab ly co m­
petent sixth grader wi ll have
already acquired the knowl­
edge requi red to understand
what a computer does, The
problem simply reduces to
learning how to make the
computer do it! This is where
BASIC comes in. BASIC con­
sists simply of a group of
commands or instructions
that you arra nge in a parti cu­
lar order to perfor m the reo
quired task, To become a

operat ion. In add ition, high
le vel lan g uages are not
machine-dependent , as are
low level languages, For
instance, suppose you learn
BASIC on a Data General
Nova and then wish to use
another machi ne like the
Altair 8800. No pro blem.
BASIC is fair ly well stan­
dardized fro m machine to
machine. Of course, o n the
machine level, the Nova and
Altair are vastly different.
But on your si de of the sof t­
ware interface, both syste ms
appear the same. Learning a
hig h level language like
BASIC will greatly extend the
usefulness of your computer,
and at the same time broaden
your future capabilities!

Byte No.
1 and 2
3
4 through N
N + 1

t he computer's operat ion.
This relieves the need for
using the machine's purely
numerical instruction code.
The authors of these software
systems (through their choice
of the words and symbolisms)
created what is referred to as
a high level language.

Many different languages
of this type have bee n
developed to meet t he needs
of different potent ial users.
FORT RAN, with its mathe­
matica l o rie ntation, has
become t he p r in ci p al
language for scientists and
engineers. Another high level
language, COBOL, has
achieved stature in the
business world because of its
good file management capa­
bilities, Still another language
which has gained wide use is
BAS IC. As the name implies,
BASIC was intended for
people just getting started in
com puters. Its simple and
conve nie nt operatio nal
features make it a natural
"learner's language," It would
take pages to recount all of
the high level languages that
are in use - or have faded
from the scene, But it 's
important to note that the
existence of these software
systems has done much to
furthe r the wide acceptance
and use of computers .

Wh y Learn a High level Lan­
guage?

Although there are per­
haps dozens of good reasons
for learning a high level lan­
guage, most derive from this
one fact : High level languages
are people-oriented, while
low level languages are
machine-oriented. Pe ople are
far better able to utilize the
capabilities of the compu ter
if they are not burde ned by
the detail s of machine level
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VariablM restricted 10 one letter of alphabet.

Table 2. TBX instruction set.

: RUN

## NUMBER GUESSING GAM E #N

I HAVE A NUMBER , TAY TO GUESS IT.
HERE WE GO . .. BY THE WAY T HE NUMBER
IS BETWEEN 1 AND roooo.
YOUR GUESS? 5000
TOO LARGE . TRY AGAIN.
YOUR GUESS ? 2500
TOO LARGE . TRY AGAIN.
YOUR Guess ? 1250
TOO SMALl. TRY AGAIN.
YOUR GUESS? 2000
TOO LARGE. TRY AGAIN.
YOUR GUESS? 1600
TOO LARGE . TRY AGAIN.
YOUR GUESS ? 1400
TOO SMALL TAY AGAIN .
YOUR GUESS? 1500
TOO SMALL. TRY AGAIN.
YOUR GUESS ? 1550
TOO LARGE . TRY AGAIN.
YOUR GUESS? 1525
TOO SMALL. TRY AGAIN.
YOUR GUESS ? 1535
TOO SMALL. TRY AGAIN.
YOUR GUESS ? 1545 THAT IS IT. VOU TOOK 11 T RI ES.

Standard BASIC
LET
PRINT
GOTO

GOSUB
RETURN
IF
INPUT
OIM(O IMENSIONI
FO A.NEXT

NEW
LIST

RUN

SIZE

TBX
LET
'R
GOTO

GOSU8
RET
IF
IN
DIM
FQR,NXT

NEW
LST

RUN

SZE

Examp le
LET A:B&C
PR"ANSWER", A:B
GOTO 100
GOTD A/B
GOSUB 5000

IF A [: B GOTO 100
IN A,B,C
DIM A1101. SllO,C)
FOR 1:1 TO B
A -I
NXTI
CLEARS PROGRAM AREA
LISTS PROGRAM AREA
LST ALL OF PROGRAM
LST 100 Line 100 onlv
LST 100,200 Line 100

Thru 200
Begins ekewti(ln of
Program
PRINTS SIZE OF PROGRAM
AND MEMORY REMAINING

Table 3. Baudot symbol equivalences.

NEW GAME

Fig. 3. Execution of number guess game.

I HAVE A NUMBER. TRY TO GUESS IT.
HERE WE GO .•• BY THE WAY THE NUMBE R
IS BETWEEN 1 AND ioooo,
YOUR GUESS?

TBX An Operational
Descri ption

In line oriented language
like' BASIC, programs are
stored as a collection of num-

guage application, because it
wou ld le ad to a code
ambiguity withi n the com­
puter. To overcome this diffi­
culty, it is necessary to use an
addi t iona l bit to indicate the
case of the tele type. This
produces the so-calle d 6 level
Bau do t code, Our May, 1976,
a rticle included a table of th is
code. The computer is given
the task of kee pi ng up with
the case and seeing that the
proper co de is set internally.
The TBX use r merel y enters
t he characters o n the key­
board using t he FGS and
LTR keys as required. The
com puter does the rest !

Another prob lem arises
because of the limited char­
acter set avai lable in Baudot,
A standard Baudot key board
does not incl ude the impor­
ta nt symbols like ":". "+",
and "?", among others. Some
allowance has to be made fo­
t his if TBX is to be useful for
calcula tio n purposes. Table 3
shows the equiva lences
accepted by TBX for the
miss ing symbols. Where there
is a possibility of ambiguity,
the computer understands
which symbol is meant by
content.

TBX - The Baudot Version

The use o f Baudot poses a
few problems whi ch must be
overcome before a system
like TBX can be imp le­
mente d, As we me nt ioned in
an ear lier ar tic le, the Baudot
machine uses a mechani cal
flip flo p to cha nge case. This
means tha t the Baudot code
for upper and lower case
characters is the same; t he
p hysical posi tion of t he
t y p in g basket determines
wh ich will be pri nted. This
mode of operation is unsatis­
factory for high level Ian-

direct mo de to become
familiar with the TBX in­
struct ion set. Note that all
ari t hmetic is integer and
modulo 2 15, which mea ns
n u m b e rs ca n not exceed
±32,767. This may seem like
a limitation, but you will be
surprised at t he tremendous
varie ty of programs t ha t ca n
be written within the f rame­
work of integer ar ithmet ic.

TBX
(Colon)

( (Open Parent hesis)
) (Closed Parenthesis)
& (Ampersand)
;; (Pound)
Same
Same
$ (Same - Line Statement Separator)

is rep resented by the stored
Baudot character string and
then proceeds to carry it o ut.
Fig. 1 shows how a line of
TBX is stored. Further dis­
cussion of how TBX works
ca n be found in Volume 1,
Numbers 1 and 2, of Dr.
Dobb's Journal.

Table 2 summarizes the
instruction set available with
TBX. An example is gi ven
wit h each , to help you see
how the inst ruct io n is used . If
a TBX instruction follows a
line nu mber, it will be
entered into memory for late r
execution as part of t he
ove rall program . An ins truc­
t ion entered without a line
number is executed directly.
You may want to use this

Conventional Svmbol
= (Equal}
< (Less Than)
> (Greater Than)
+ (Plus)
• (Asterisk : Multiplication)

(Minus Sign - Subtraction and Negation)
I (Slash Sign - Division)
S (Dollar Sign - Strings)

A General Description

TBX is a small BASIC
interpreter for use on an Intel
8080-base d hobbyist sys te m.
It occupies the lower 3.2 K of
memory, so tha t o ne 4K
memory b o a rd prov ides
enough room for T BX and a
BASIC program, The BAS IC
program is stored by line
number in sou rce form, l.e.,
the BASIC text is stored
directly in Baudot, When t he
program execu tes, TBX sca ns
t he lines in numeric order and
interprets the Baudot code.
By "interpret," we simply
mean that the computer
dete rmines which instruction

follows in the rema ini ng sec­
t io ns of th is article,
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1 Input line too long - exceeds 72 characters
2 Numeric overflow on input
3 Illega l character detected during execution
4 No ending quotation mark in PR li tera l
5 Arith metic expression too complex
6 Illegal arithmetic expression
7 Label does not exist
8 Division by zero not permitted
9 Subroutine nestling too deep

10 RET executed with no prior GOSUB
11 Illega l variable
12 Unrecognizable statement or command
13 Error in use of parenthesis
14 Memory deplet ion

Table 4. Error codes.

REPORT

'OO •.. .
" ." ... .... .....
" .
" ".. .,. ".. .
" .
'" ".. ... ..- ­D' 'J....
• •.. .· -• •• •-"-.• •-.oc •....
• •· ".. 00.. "" ...... .· .... U

" ..• •
" ".. .
11 II
10 ,.

' 0 •.. ....

oo...

" .o.
o •.. .
" ­-.
" ­• •" .• •" ."' ." .." ." .-."' ... .... .· ..• •-.0' •· ..-.· ..-.· ..
00 "

" ­• •..... .
" ..
" ".. ... ".. ­.. .
• •.. ... ... .
" .'" .... .... ..

"..... .
" .· .... .... .... .... .... ........ .... ..
" .
'" 00
.. 00.. .... ... .
" ... .... .... .... ­.. .... .... ..
F' •• '..... ''''0..__,..
" Of 'Of
'0 OIl 'ocr <OM"," """"'

'. 0< <It" -_..
" Of ...
e-.o --.,...

- ­.. .
• •• •• •• •• •• •• •· "•• '0.. ".. ,.· .... .... .
• •.. .... ... .... .· ­• •.. "· "· ".. .
• •.. .....· .... "• •.. "• •· .... .· ..• •.. .
• •• •
• 00.. .· ..0" .c
.. 0'.. .

•• •.. .
• •· .... ­• •· ..., "· ..• •.. ..
• •.. ­• •
.. 00.. ..-.· ..a.
a 00

• •• •· ..· ..· ..· .... .
" ..· ..• •· "" .-".. .
00 •

• •• •• •• •.. .-..-.....-­• •· .... .
" .

n ine addr~ lines used th is w ill
actua lly work out to be locat ion 1410.
The 0F4Q IS necessary, though,
because address bit 11 is t he enable
for the PROM.

- ".. ..
• •• •.. .
• •• •· ..· ..• •..... "• •• •
.. 00.. .
• •
.. 00.. .
n •.. ... "• •n .... .
• •.. ... .
" ." ... .... .· .... ... .· ..• •• •• •.. .
• •• •....· ..· "· .." .." .

.. "• •
• 00· ..· ..• •· ..II • •

• •· .... ..· ..• •• •• •· ..• •.. .
• •
• 00.. ..
• •· ".. ..· .." ..
'0 "• •• •• •
00 "· ..• •...... ... ... ­· ­• •
.. 00

• •.. .... ..., .... ..... .... .... -

.oo •
" D'• •• •• •· ..• •" ..
00 ..
00 •· ..00 •.. .· .., .· ­.. ....
• •.. ..· ..• •• •.. .·­• ••• •
AI If.. .., ... .... ,.· .... ..· .... ... ­· ..• •.. .· ­• •.. ..
• •· .." .... ... .
- ... .
• •• •• •· .... 00.. .· ..· ".. ... .... .
• •.. ... .· -.. 00

• 00• •.. -· ­• •.. .· ..· .... .... .
• •• •• •• •• •.. ... ... .... ... .· ..
" ,<;.. ....,. .
'" Ii.
re co
" .
" "...

from page 132

• oo •
" .
" "n ..
• •00 _

00 •

" .
00 "
00 ",. ... ... .
" "• •• •• •
" "• •" .· ..• •• •" .· ..
" ",. .
" ." ..· ..00 •.. .· ..•• •· .... .
• •· ..• •.. "
• 00.. ".. ,... ".. ..
•• •.. ... .

address line. For e><ample. loca tions
0 E5A, B, and C contain a J UMP (4C )
to locat ion 0F40. . . and with only the

I

- .... "· ..· ­.. .
• •• •• •---.• •-.• •· ..• •" ....... ... ... .... .... .,. ,.
" u .,. ,.
.. E',. ..
,. "
" 00
10 ..

" .... .
" .." .· "n •· .... ..· ..n , .· .." .,. .
• •.. ..
" .n _

" .

Sample Program

To help you get started,
we have included the listing
of a program written in TBX.
A few lines of execution
follow the listing. Studying
thi s program will help you gel
started In BASIC program­
ming.

Just think about it ! Who
wou ld ever suppose th at an
old Model 19 could speak
BASIC? Well, it can, and so
can vo urst e

How To Obtain TBX

Because of the length of
TBX code , an octal list ing in
th is article is not feasible . A
co mplete oc ta l list ing with
inst ructions can be obtained
for $5.00. Both a cassette and
Baudo t paper tape are avail­
able for $15.00 postpaid.
Pl ease specify Suding
cassette, Kansas Gty Stan­
da rd cassette , or Baudot
paper tape (binary encoded).
Address all inqu iries or orde rs
to: TBX Tape Baudot
Version , 305 Clemson Dr.,
Tyler TX 75701 .

A is th e error code (see Tabl e
4) and B is the line number at
wh ich the error occurred. If B
IS 0000 , the erro r occurred
d uring a direct mode instruc­
t ion.

act ion to prevent the syst em
from destroying itself. To
assist in debugging, TBX will
print an error message. The
message takes the following
form:

ER R A B

In TBX, a co lon is used as
a system prompt. Th is hel ps
keep yo u posted on the status
of the system. To use the
direct mode, simpl y enter the
in stru ction immediat ely
following the prompt. NEW,
LST, SZE, and RUN lns truc­
tions are generally used in the
direct mode, rather than as
part o f a program. If a nu m­
ber IS entered after the
prompt, TBX assumes you
want to enter o r delete a line
from storage - no execution
ta kes place, as in direct mo de.

One of the features of a
high level language like TBX
is that it IS able to detect
programming errors and take

bered lines and then exe cuted
In numerical o rder. One of
the great features of BASIC
(and TBX, too) is the conven­
ient meth od of line entry and
editi ng. A li ne is entered by
simply ty ping the line num­
ber followed by the line text
and a Carriage Return (CR).
The line is placed numericall y
In the proper position with
lines alrea dy in memory. You
can enter lines in any orde r,
but they will always be
stored, and later executed,
co nsecut ively b y line number.
If a line is entered with the
same line number as o ne
already In memor y, the pre­
VIO US line IS deleted before
th e new line is stored. To
delete a li ne enti rely, you
enter the line number, fo l­
lowed immediately by a CR.
In writing programs, line
numbers are generally chosen
In increments o f 5 or 10 SO
that later additional lines can
be inserted as necessary.
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J. H. Ever-haTl WA3VXH
88 Knollwood Dr.
Lancaster PA J 7601

but the "bugs" have to be
worked out. My intent in
writing ls to fill the informa­
tion gap and my work may
help others in us ing PLL
decoders, primari ly over radio
transmission links as used by
radio a mateurs.

Toward a More Perfect

Touchtone Decoder

- - Ma's system can be made
to work well

.4The fourtn high group tone
11633 Hzl i, Il10wn for com plet.
neu. but not widely used by namt
li nee 12 button pad, don't gen­
erate it .

Tone Decoder Block
The basic PLL tone

decoder building block is
shown in Fig. 1(a). I won 't
give any detai l about its inner
wor kings o r component
val ues, since this information
is weII covered in several
places." , 5 ,6 The references
also provide slightly di ffering
circuitry, but the basic func­
tion remai ns the same. From
now on, this decoder block
will be shown as in Fig. 1(b).
Basically, all the block does is
provide a specific response
to a predetermined range of
frequencies. The 567 has an
open-collector output which
sw itches from a high resis­
tance to ground to a low
resistance state when the
proper tone Is appl ied to its
input. Thus when the tone
appears, current will flow
through the load resisto r RL
sho wn in Fig. 1 (a).

In order to successfully
decode a Touchtone signal,
more than one such decoder
block is needed. Each indi­
vidual Touchtone symbol is
transmitted as a pair of tones
as shown in Fig. 2; for
example, the digit " 1" con­
slsts of a 697 Hz tone and
one at 1209 Hz sent simultan­
eouslv. A~ you can see, these
to nes are arranged in two
sets. The sets are called the
high group (1 209 , 1336,
1477 and 1633 Hz)** and the
low group (697, 770,852 and
941 Hz). Each symbol or
digit ls sent with one high
group and one low group
tone, Thus a complete Touch­
tone decoder must have at
least seven decoder blocks to

course, the semiconducto r
industry recognizes a winner
very quickl y, so now the 567
type chip is avai lable from
National Sem ico nductor ,
Exar, and others, as well as
from Signetics. This competi­
tion has decreased pri ces
drastically, so that now you
can fi nd these chips available
through 73 Magazine adver­
tisers for as little as $1.50
apiece.

Now that all that introduc­
tory stuff is over, let me tell
you what this article is about.
In the course of working with
PLL IC~ to make practical
To uchtone decoders, I've
found some useful rretbods
and suggestions . I don' t mean
to deride the semiconductor
industry's applications staffs,
but their general overall treat­
ment of applications data is
too general to be fully work­
able. lt's very frustrating to
find that applications info
stops just short of giving me
enough detail to make a fully
working circuit. The first trial
usually wor ks aft er a fash ion,Fig. 1(b). Tone decoder block.

requmng relat ively simple,
cheap decoders. Commercial
uses include bank account
status reporting, computer
input/output, remote control
and se lective calling on radio
syste ms. And, as any FMer
knows, Touchtone signali ng is
widely used by radio ama­
teurs for repeater control
functions , selective calling
and au topatches.

Touchtone usage by hams
saw only limited usage so
long as the only decoders
ava ilable were surplus (?) Ma
Bell or expe nsive commercial
tvpes. Signetics then stmpll­
fled the whole matter when
they introduced their 567
phase locked loop (PLL) tone
decoder Ie. Using the 567
makes building a tone slg­
naling svstem very easv. Of

'''lOY T -1 ... ~I)UT ""T
"u..eu '''S' Dl U Ot . os
'UQUI:"CT U" " II Dl t ODl"
.U_OI TO

'0Il N.",
vA culi ,n
"D" 4.' . '

Fig. 1(0). Schematic diagram.

.,
.,

"ATilT Trademar k.

•

B ell labs really started
something wit h their

DTMF (Dual Tone Mu lti­
Frequ en cy ) dialing svs­
tem. I ,2 ,3 Deve loped for easv
rapid dialing and bearing the
fancy name "Touchtone ':" it
rapidl y outgrew its original
purpose as developed for the
Bell System. Touchtone sig­
naling is widely used now
anywhere a voice-frequency
communicat ions link is avail­
able. It offers a rapid, inex­
pensive means of sending
non-vocal informat ion using
small inexpensive encoding
devices (Touchto ne pads) and
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Fig. 2. Frequency pairs for Touchtone symbols. Two tones are
transmitted simultaneously . For example, digit 1 is 697 and
1209 Hz, etc.

Fig, 4. Using bandpass filters to accomplish band-splitting.

~UO'O mlOw
6100..' OleOllU S

range component types.
T une -up is re la tively

simple. It is best done by first
separa t ing the four individual
bandpass sections by opening
the A- B and D-E connect ions.
Connect an ac voltmeter to
A, and apply de power . The
mete r should read 0 volts ac.
Now connect a source of 697
Hz sine wave audio to the
input line and set the input
level to about .1 volts rms.
Ad just R3 for resonance as
indi ca t ed by ma ximum
deflection of the ac volt­
meter . (Although the sche­
mati c sho ws a potentiometer
here, I se lected a fixed re­
sistor of proper value and
soldered it in place - pots
cost too rnuch.] Now connect
the meter to po int C and a
941 Hz signal to B. Adjust R8
for maximum meter reading.
The lo w group f ilter is now
tuned. so reconnect A to B.
Repeat the same procedure
fo r the high group filter,
observing th e high group co n­
nect ion poin ts . Hi gh group
tunc-up frequencies are t 209
and 1633 Hz.

" ..-

~O.. 6ll0UP
8....~SS ~'... ·l~
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" lU"

~~

'....'n

Practical Band-Splitter

Fig. 5 shows the schematic
diagram of an easv-to-d upfi­
ca re ban d-spl itting fil ter.
Eac h half of the fi lter co nsists
o f two cascade d bandpass
act ive filt ers (they ac t like LC
tuned circuits) wh ich are stag­
ger tuned, so that they pass
one fr equency group, while
rejecti ng the other group. The
bandpass sec t ions are so­
called mu ltiple feedback
active filters whose Q and
center freque ncies were
empirica lly derived (fudged
to fit). Anyone so inclined
can design ano ther filter ,
pro bably bette r, using the
te chniq u e s ou t li ne d in
Chapter 8 o f reference 7 and
Chapter 5 of reference 8. The
filt er circui t is s imple and
cheap to build, since all fo ur
operational amplifiers used
are contained o n o ne chip in
the Mo torola MC3401 or
National LM3900 in tegrated
circuits. The limiters wh ich
follow the band-splitters are
very simple, consisti ng o f a
pair of back -to-beck ger­
manium diodes for each
sec t ion. All in all, thi s may be
pretty crude, but it works
well. Construction of the
filt er is non-cri t ical since it
opera tes a t audio freque ncies.
Severa l of them have been
construc te d u si ng both
vectorboard and PC board
construction with no layout
or parts placement difficu lties
e ncou ntere d. For room
temperature operation. all
freque ncy determining co m­
po nents are non-criti cal , but
re fer to a late r sect io n for
s u ggested extended temp

Fig. 3. Simplest 12 button pad Touchtone decoder.

d e co d er ca n m isbehave.
causing "falsing," which can
be eit her an o utput without
any valid input signal, or
non-recogniti on of a valid
signal in the presence of un­
wanted no ise. As described in
the Sigretics ap plicat ion liter­
ature, the PLL detecti on
ban dwi dt h varies as a func­
tion of signal a mp litude
applied to the chip. Th us, at
low levels, a signal on ly
slight ly off frequency in one
tone channe l might be recog­
nized, whereas at high levels,
a tone we ll off the mar k
might cause a false response.

Obvi ou sl y , some means of
level control is needed to get
around this pro blem. One
commonly used method is a
limiter Gust like in an F M
recei ver ). This is a fine idea,
exce pt that a limiter alone
wo n't do the job for two
reaso ns. First , a limiter
exhibi ts "capture effect."
This just means that if t wo
signals of unequal amplitude
are fed to a limiter, the
stronger one predominates,
f u r t he r su p p ress ing the
weaker signal. Thi s would
make any " twist" even worse
than it was without the
limiter. Secondly. lim iters,
because they are nonlinear ,
generate spurious mixes and
har mo nics tha t cou ld gen­
erate extra frequencies which
can fou l up decoder opera­
tion . The solut ion is easy ­
use tw o limiters, o ne fo r the
high group and another for
the low group. And to keep
out spurious crud, feed each
limiter with o nly th ose f re­
que ncies present withi n its
respective group, as in Fig. 4.
The ba ndpass filte rs make up
what is called a band-splitting
filte r. Each passes only those
frequencies required by the
individual decoder group, so
the problems of emphasizing
"twist" and generating u n­
wa nted slop are circum­
vented .

., , , , ,
co • , • •0 • -• •
691 M, , , , •

"'1 10M' • e • •
6~l M, • • , e

'"', M, • 0 • •

Band-Splitting

Th e simple Touchtone
d e c oders commonly used
feed audio directly from the
communicat ions link (radio
receiver. telephone line , etc.]
to the inputs of the decoder
bloch as shown in Fig. 3. If
system aud io level can be
cont rolled, and if too many
ext ra neo us signals aren 't
present , th is scheme works
well. Ho wever, on a typi cal
radio link (and especially on
an amateur repeater) the se
conditions don't exi st. First,
there is usually an im balan ce
in tone levels between the
high and lo w groups called
"twist." Bell Syste m com­
patible T o u ch tone pads
emphasize high grou p tones
to allow for attenuation of
the higher freq ue ncy tones in
telephone lines. Addi tional
imbal an ce ( t w ist) ofte n
occurs du e to the imbalan ce
of audio tailoring between
transmitters and receivers,
part icu lar ly in FM sys tems.
Also , recovered audio varies
depend ing o n the amount of
aud io transmi t ted via t he
link. Secondly, o n any lin k,
and particularly amateur re­
peaters, a wide variety of
squeals, whi stles, grunts,
clicks and othe r barnyard
noises occurs freq uently.

Wi th these uncontrolled
inputs, th e Tou chton e

detect the presence of any of
the legit! mate tones (see Fig.
3). The block indicated as
LOGIC contains digital gates
to convert the z-out-ct-seven
decoder outputs to 0-9, # and
* outputs (references 5 and
6).
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System Assembly

The complete decoder is
shown in block form in Fig.
8. Each of the ind ica ted
blocks has been described
earlier , al though not all sche­
matics have been full y des­
c ribed. For more detailed
information, see the reference
section whe re I have briefly

10. 1 used what I believe to
be a simple discrete com­
ponent circu it because I have
plenty of them. At any rate,
the delay block helps dean
up the decoder's output,
however it is implemented. If
using a 74121 one shot or a
555 ti mer tu rns yo u on - do
it ! Const ruct ion of the delay
is super non-critica l; even
compone nt tolerances matter
little. Elect rolytic capacitors
a nd carbon composition
resistors are fine ; just be sure
that the transistors used have
a gain (HFE) of 150 or more.

By the way, using this
delay circuit is no t an original
idea . Bell Labs designed a
mo re complicated version
into the stat ion equi pment
described in reference 2.
Besides getting rid of chatter,
timing to de ter min e signal
validity is commonly used in
tone signaling systems. It
e liminates many falsing prob­
lems at the expense of
slightly lengthened response
times. For manual Touchto ne
use, this extra delay poses no
han dicap because users are
hard-pressed (no pun in­
tended ) to pun ch buttons
much faste r than two a
se co n d . Some automatic
calling syste ms run as fast as
10 digits a second, so care
must be taken to tai lor
decoder response t imes to use
the m.

Fig. 6. Idealized band-splitting filter response curves.

output of the 567. When a
tone appears, the 567 output
goes low, and 01 turns off
cha rging Cl through R2 and
R3. When Cl charges to
abo ut 1.5 vo lts , 02 turns o n
and its collector goes lo w.
The time requi red to turn on
02 is determined by the
values of R2, R3 and C1. In
this case , the time is about 7
milliseconds. When the tone
stops, the 567 output goes
high and 01 collector goes
low, discharging Cl through
D1 and R4. 0 2 turns off
when Cl falls below 1.5 volts.
Note that the discharge time
constant of C1 with R4 is
m uc h s hor ter than the
charging time constant of R2
and R3 with Cl. Th is makes
the delay time to turn 02 off
much shorter than its turn on
time . Thi s characteristic
ensures that short pulses and
chatter o n the 567 output
will not pass through the
delay circuit , but valid signals
longer than 7 millisecon ds
will. There are other mea ns of
ge tt ing the same effect,
depe nding on the logic in­
volved, as in references 9 and

,~,

17• •
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cal st ructure. This delay can
range from perhaps a mi lli­
second to 100 milliseconds or
so , depending on their size.
The 567 needs this tag. Cer­
ta in combinat ions o f input
signals or noise pulses can
cause short duration chatter­
ing of the 567 output. Relays
ignore these spurious outputs
because they are usually o nly
100 microseconds to a milli­
secon d long. However, TIL
ci rcuits take less than 100
nanoseconds to switch, so
they pass on these pho ny
outputs and can foul up
system operation . Signetics
has so me hints for chatter
prevention o n their data
sheet, but I never got them to
work well enough to get rid
of all of the hlccoughs and
burps. My cure was to add a
delay circuit between the 567
and logic gates.

Delay Circuit Operation

The delay circuit is sho wn
schematica lly in Fig. 7 . 0 1,
with its associated resistors,
Rl and R2, form a logical
inverter. 02 fo rms a second
i nve rt e r with dela yed
response. Init ia lly, the o utput
of the 567 is high, 01 is
turned on, C1 is at ground
and 02 is off. Thus the col­
lector of 02 is high , giving
the same logi cal sense as the
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Further Improvements

Usi ng the band-splitti ng
filte r and limiter co mbinat ion
vastly improves decoder oper­
a tion as described above , but
there is st ill room for im­
provement. The 567 decoder
IC, it appears, was designed
primarily to dri ve relays. One
would think that it sho uld
dri ve logic circuits as in Fig. 3
just as well. Unfortunately,
thi s is not necessarily so.
Relays have an appreciable
time lag in their operation
due to their electromecbanl-

Id eal i zed a m p li t u d e
response curves arc shown in
Fi g. 6. Almost 20 dB rejec­
tion of the o pposite group
and out-of-band frequencies
is provided by each section.
In-band ripple depends o n
accuracy of tuning. It has
varied between 3 and 6 dB
for the filters I bu ilt. You
may notice that the high
group fi lter extends beyond
1477 Hz.

Actually, there is another
f requency used in some
sys te ms t o expand t he
sy mbo l set. Few available
pads have the four th group of
but tons, although they can be
added. Anyway, thi s length­
ening of the high group filter
will cause no harm in a 12
button pad system.

Fig. 5. Band-splitting filters and limiters. No tes: 1. • ind icates
tuning components should be 596 tolerance. 2. Other com­
ponents 10%. 3. +12 V can be 8 to 15 V de bur must be
filtered.
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decoder tnctuatnq band-splitter and delay

Fig. 7. Decoder delay circuit. DJ, D2 - lN914 or l N4148.
Ql, Q2 - MPS 51 72 or other NPN silicon wifh pover 150.

will affect the 567's fr e­
quency setting.

Conclusion

The PLL tone decoder ICs
ca n be used to make a very
goo d Touchtone decoder.
T he band-splitter s a nd
limiters described herein help
clea n up signals fed to them
a nd the delay sections clean
up their outputs. Simple
adjustment techn iques can be
used to accurate ly set the
decoders precisely on fre­
quency . The ci rcui ts and
methods given provide guide­
lines for setting up a practical
wor king sys tem. They have
all been tested and duplicated
to ensure their accuracy a nd
repeatabili ty. Use them and
you'll avoid having to repeat
my tr ials an d error s. Good
luck ! •
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logic.

7 To by, Graeme, Hue lsm a n,
"Operational Amplifiers, Design
and Applications," McGraw·Hill ,
New York , 19 7 1. Chapter 8 has
e xcellent h igh leve l design info r­
mation on a variety of act ive
f ilters aimed at eng ineer ing level
uses .

8 D . Lancaster, " Act ive-F ilt er
Cookbook," Howard W. Sams,
New York, 1975. Entire book
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I've had the most success
with tuning the vco by adjust­
ment of its interna l free­
ru nning frequency . One way
to do thi s is shown in Fig.
9(a)": "[he f req uency counter
reads ~re f requency of the
vco l ir$ide the 567. Simply
ad just R2 for the freq uency
you want the decoder to
respond to. If yo u don 't
hap pen to have a f req ue ncy
cou nter, but you do have an
osc illosco pe and a signal
source (such as a Touchtone
pad), use the setup of Fig.
9(b) . The osci lloscope is used
to display a Lissajous figure.
First set the signa l sou rce to
the desired freque nc y, then
adjust R2 o n the decoder for
a stable 1:1 Lissajo us pattern
(examples of Lissajous figures
can be found in the ARRL
Radio Amateur Handbook).
In this setu p the figure will
not be a circle because the
signal at pin 5 of th e 567 is
not a sine wave. A 1:1
pattern is eas ily achievab le
tho ugh , st range as it may
ap pear. For either measure­
men t method two precau­
t ions will ensure correct
adjus t ment. Just be sure th at
(a) the input (pin 3 ) is
grounded through a .1 u F or
higher capacitor - stray sig­
nals o n an ungrounded input
will cause measure ment error;
and (b) the counter or oscil­
lo sco pe must have a 1
megohm or hi gher input
impedance, or circu it load ing

•
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tronics in Chicago. They are
idea l for prin ted circuit
boards - they are small, re la­
tively inexpensive and very
te mperat ure stable. I've used
them fro m minus 65" F to
plus 200" F with a total
capacitance drift of less th an
two percent!

Finally, a word or two
about tuning the indivi dual
567 decoder bloc ks. Neither
the applicat ion no tes no r the
da ta shee t givc any cI ues as to
the p roper method. l ance
saw directions for adj ustme nt
in a deco der instru cti on boo k
that said to ap ply signal and
adjust the pot fir st in the
clockwise direction unt il the
o utput goes low, the n adjust
in the counterclockwise
direction unt il it goes low.
The builder was to note both
potentiometer settings and
set the pot midway between
the m. Great! The o nly thing
they neglected to say was
that the two settings were
about 5" apart. You would
need a microscope a nd a
surgeo n's steady hand to set
the blaste d thing that way.

Fig. 8. Improved
elements.
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sum marized the conte nt of
each art icle. You can pick
and choose the informati on
desired to tailor yo ur own
system to indivi dual needs. A
more complete sche matic dia­
gram is not given here
because [ doubt that anyo ne
would du plicate my syste m
exactly.

Miscellaneous
Now for a few more tips.

Fi rst of all, le t 's loo k at
temperature stability . The
Signetics data sheet shows
very well ho w stable the 567
is with temperature, but out­
side the lab, the resi stors and
capaci to rs used to tu nc the
chip can seriously degrade the
stab ili ty of the Ie. Sensit ive
parts arc ind icated as f re­
que ncy-deter mining com­
ponents in Figs. 1(a) and 5.
Those used in the delay block
of Fig. 7 are no t at all cr itical.
If the decode r is intended
sole ly fo r room tem perature
use, ordinary carbon compo­
si tion resistor s and mylar
capacitors are fine for cr it ica l
compone nts . For extended
temp ran ge operation, more
stable parts wiII be needed to
prevent degrad ation of the
decoder's pe rformance. Re­
sistors shou ld be of the pre­
cisio n fi lm type. A good co m­
promise between price and
perfor mance is the use of
semi-precisio n Corn ing RL-07
or IRC Metal GlazeTM reo
slstors. For tuning capacitors
outside the range of 32 to
122" F, my lar capacitors are
a poor choice. Be tter choices
are capacitors with po lysty­
rene o r polycarbo nate dielec­
trics. An exce llent cho ice of
oolvcarbonate capacitors is
the Siemens 8325 40 ser ies
available from Newark Elec-
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Would you like to read detailed discussions of new equipmen t, many of
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Fig, 9(b), Alternate setup using known signal source,

Fig. 9(0). Tuning setup with frequency counter.contains very u sef ul tech n iques
for des ig n a nd use of active f ilt e r s.
Chapters 5 a nd 7 conta in data o n
ho w t o design bandpass act ive
filters. You had best br ush up o n
y our a lgeb ra to use th is book, but
it is extremely valuable.

The fo llowing re fe re nce s h a ve
not been specifically called out in
the text of the a rt ic le , but give
d iff ere nt approaches t o b ui ldi ng
tone decoders .

9 R. B. Shreve WBGRG, "Sequen­
tial Switching for Touch-To ne Re­
peater Control," Ham Radio,
June 1962, pages 22-29. D ig it
recog n it io n logic to foll ow basic
Touchtone decoder .

lOW. E. Bretz WA6TBC, "Multi-

f unction FM Repeater Decoder ,"
Ham Radio, J anuary, 1973, pages
24-32. Comprehensive T ouchtone
decoder a nd repeater co n troller
a r t ic le . Includes LC tuned band­
sp lit te r and sophisticated d igital
logic cont roller .

II J. F . Connors W6AYZ , " F M
To uc h -To ne Decoder ," Ham
Radio, December 1974, pages
37·41. LC T ouchtone decoder
wi th unique a n t i·fa lsing t im e rs
and control logic.

12 C . Hoffman Wl ELU, " No n­
F a ls ing Tone Decoder," 73 Maga·
etne, June 19 73, pages 83·84. 567
type single tone decoder w ith
ad ju st a b le a nt i-falsing delay ere­
ment ,
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e~perimenting. ink stlmp
PlId , resist pen. and etch­
ing co ntl iners. Th e most
revolutiona~ item in ~ou r

" STAMP IT. ETCH IT"
lI it is . . . The f ool Proo'
System 01 etch ing ~om

printed circuit bol rds .
With our kits I"d our

elching CGntainers. ~ou
u e able to etch 1 print.
ed circuit board as fasl
as bubble etching ma·
c~ine~ and the re,ults
are as good or belter.
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R. L. Way WA9VGS
12116 W. Belmar Drive
Hales Corners WI 53 J30

- - two good ham uses

Wireless Broadcaster

copy" weak signal into a
"solid contact." Connecting
your 2 meter radio to the
broadcaster is accomp lished
via the rig's speaker leads and
a subminiature phone jack.
One of the rig's speaker leads
can be disconnected from the
set's speaker if you intend to
use the broadcaster arrange­
ment excl us ively, or you can
install eit her a 3-circuit jack
or SPDT switch to give you
the option of using either the
2 meter radio speaker or the
car radio speaker.

The broadcaster is placed
on the dashboar d near the
car's AM radio antenna in the
cente r of the windshield ; its
little wi re antenna couples a
ve ry strong signal int o the car

caster-car radio arra nge ment
gi ves much clearer aud io,
which can turn a " poor

Using a

Fig. 1. Bottom view of wireless broadcaster.

board where it is largel y
absorbed by the dashboard's
foam padding. The broad-

W ireless broadcasters
have been around a

long time, but their uses in
hamming seem to have been
overlooked. Thi s article will
suggest two ham uses for a
commercial ly buil t version of
t his device, and will describe
a simp le mod to increase its
range and versatility.

The purchased AM unit
describe d and il lust rated here
is mar keted under the names
"Vox Box" and "Sound­
caster" and is distri buted by
Olso n Electron ics. It is in­
tended to plug into the ear­
phone jack of an inexpensive
casse tte tape player to broad­
cast the taped music into an
AM radio to provide greater
volume and better fi de lity.
The broadcaster is packaged
in a plastic pyram id about
2-1 /2 inches square and 1-3{4
inches high, and has a 2 foot
con necting cord, a miniature
phone plug for connection to
the cassette player, and a 6
inch insulated wire projecti ng
from the bottom (the device's
antenna). It is powered by a 9
volt t ransistor battery, and
draws about 10 mA in use
(and only a few microamps
when the driving device is
shut off, so a battery shou ld
last fo r mon ths).

The gadget's t ransmitting
freque ncy can be set any­
w here b e t we e n about
1400-1 620 kHz, by tu rn ing
the adjus tme nt screw shown
in Fig. 1.

The first ham use for this
device is for increasing the
volume and improving the
aud io quality of a 2 meter
FM mobile rig. This wor ks
especially well if your car has
both fro nt and rear seat
speakers, but there is a signifi­
cant improvement with o nly
a fro nt seat speaker. Fig. 2
shows the installatio n of a
broadcaster with a Regency
HR2-A. Th is rig has plenty of
volume, but its speaker is
mou nted in the top of the
case and, wi th the installation
as shown, t he sound is
thrown up under t he dash-
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Fig. 2. Broadcaster used \1Iith 2 meter rig in cor. Fig. 3. His/hers arrangement.

Fig. 4. 8 foo t antenna added to the broadcaster.

.ntenna, even fro m several
nchcs away. If yo ur car has a
vhi p antenna, of course, the
sroadcaster should pro bably
Ie placed o n the dashboa rd
ide ne ar e s t the whi p.
\ dvance the volume co nt ro l
If the amateu r rig just far
nough to produce a clear
ignal, and adjust the volu me
vith the car radio's volume
:ontrol; too much audio from
he amateur rig will overdrive
.he broadcaster, causing
Iistort ion . The only minor
fisadvantage of this setup is
o rne background noise from
he car radio d uring trans­
nitting. If this is objection­
ble, the only simple cure is
a turn down th e car radio
o lume cont ro l before reach­
ng for the mike.

Fig. 3 shows a mult iband
sortable radio with broad­
.aster in my wife's car. This is

his/hers arrangement: mon­
toring FM repeaters and air-

craft ca lls for me, FM broad­
cast band music for her.

The broadcaster described
normally has a range limited
to 3-6 feet or so, depending
upon obstruct ions in the
signal's pat h, sensit ivity of
t he AM radio, etc. By
increasing the broadcaster's
range, it can be used with an
AM portable radio (prefer­
ably of the shirt pocket size
variety) to remotely monitor
any VHF or HF rig in your
shack. It' s nice to be able to
listen in o n an interest ing
roundtab le QSO or net, or to
monitor th e mobile act ivity
on a channe l while going to
the kitchen for a coo l one,
upstairs to answer the door­
bell, and so forth . With the
set up to be described you can
just plug in th e broadcaster,
grab the AM portable , and
monitor wha t 's happening on
frequency while goi ng abo ut
other errands .

However, carefully observe
the FCC's regulation s re­
garding unlicensed trans­
missions in the broadcast
bands: (1 ) transmitting power
not to exceed 100 milliwatts;
(2) antenna length no t to
exceed 10 feet; (3) no int er­
ference to be caused to

broadcast band li steners . The
first two of these co nditions
are no problem , but the thi rd
may be impossible to satisfy
if you live in a cro wded apart­
ment building, or if you have
any neighbors less than 25
feet fro m where you'll be
using the broadcaster. So be a
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Fig. 6. Broadcaster (with cover removed) connected to
antenna coil and whip antenna,

Parts List

Wireless br oad caster - see t ext .
Telescop ing whip antenna - any
broadcast radio or TV reciece­
ment type.
Fenite loop antenna coil ­
Calectro part no. 01-842.
Mini utility box - Radio Shack
part no. 270-627 .

be packaged in a small mrru­
box for a neater appearance ,
as shown in Figs. 7 and 8.
The box shown is plastic, and
measures 6W' by 3%" by 2".
It is larger tha n needed but
was conveniently availab le.
As shown in the close-up, the
broadcaster was mounted
with 2" screws and standoffs
through the top o f the box.
The bottom of the broad­
caster faces outward, for easy
batter y replacement . A
bracket for mounting is pro­
vided with the coil, which
sho uld be mou nted near one
end of the box so that the
slug ad justment screw can
protrude through a hole
drilled in that end.

This version of the broad­
caster also provides "arm
chair copy" of amateur band
signals in my living room and
throughout the ho use.

Other non-ham uses of the
b roadcaster suggest them­
selves: monitori ng TV sound
fro m another room (you'll
always know whe n the com­
mercial is ending and it 's time
to get back to the set ), broad­
casting music from your hi-f
to the garage while working
o n your car, and so forth . _

control of the range and a
neater installation , is to add a
telescoping whip antenna to
the broadcaster antenna,
matching it with a sl ug-tu ned
ferrite loop antenna coil.
These coils are sold as a re­
placement par t for fix ing
portable radios ; the o ne listed
in the parts list shou ld be
widel y available . Fig. 5 is the
wiring diagram, and Fig. 6
shows th e components wired
together and mounted on a
scrap of plywood for the
init ial t ry at thi s circu it.

Note that Fig. 5 shows a
phanto m capacitor co nnected
betwee n terminals 1 and 2 of
the coi l to resonate it to
frequency. The notes on the
co; I package call for a
100-250 pF variable. How­
ever, I found that the broad­
caster has better range and is
easier to tune wi thout a
capacitor.

Tunin g is accomp lished by
alte rna tely varying the whip
height and ad just ing the coil
slug for maximum signal
strength at the desired range.
Thi s is best done in a series of
steps, starting ncar the broad­
caster, a n d progressively
working out to maximum
range. Agai n, these adjust­
ments will slightly detune the
transm itting freq uency, and
you 'll have to either retune
the portable radio, or tweak
the broadcaster 's oscillator to
the desired frequency .

The whole assembl y can

the little AM por table shown
in the picture) throughout
the upstairs of my ranch
house. There are, o f cou rse, a
few "dead spots" in the
house where furnace ducts,
hou se wi ring, etc., interfere
wit h recept ion . Adding any
length of wi re to the broad­
caster's antenna will load the
osci llator and change its oper­
ating frequency slightl y, and
you will have to move the
frequency back to wherever
you wan t to receive it on
your AM rad io . Also, as
wou ld be expected, the AM
rad io tuni ng is fairly broad
when it is close to the broad­
caster , but becomes qui te
sharp as the rad io is moved
further away.

A be tter method for
increasing the broadcaster 's
range, that gives more precise

Fig. 5. Wiring diagram of
broadcaster wi th wh ip
antenna.

good neighbor, and stay legal.
The simplest method of

increasing the broadcaster 's
range is to add a length of
wire to its short antenna. Fig.
4 shows a portion of an 8
foot length of #22 hookup
wire connected to a broad­
caster with an RCA.-type
phono plug and jack. The
wire is thumbtacked to the
wall and across the ceiling.
With this installation in my
basement shack, the amateur
rig can be heard clearly (on

,....

--

Fig. 7. Finished broadcaster assembly in minibox. Fig. 8. Completed broadcaster with whip antenna in use.
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EDITORIAL
from {»ge 130

which is well designed mechanically.
They are working on fil1lll deUlils and
staying up niltiu to debug their soft·
ware ... like everyone etse in the
f ield I _5 impressed by what I saw
and you 'll be reading more about u.

Dennis Brown of Wave Mate !\ad
some excellent reawning behind his
use of wire-wrap '0< his $'(1item. His is
the only s~em which I.'5e'$ one set of
identical boards for~ module .•.
and the only one which an expert­
menter can gel into and make changes
on with relative eil$t!. We've been
promised anicles by Dennis on wire­
wrap and the Wave M<lte s'(1tem c0n­

cept.
Godbou t was _ inging out lhe solt·

ware fo< the f irst l&bi t hobby system
. .. the PACE. This may turn out 10
be ill winner when hobbyists get more
into developing and selling small
bu$iness svsterns, An anicle has been
promised o n the system, which should
put it inlO pe rspective.

Just about eve rywhe re I went I was
first met with skepticism about tbe
need fo r Kilobyte Magazintl . . . after
all, wi th Byte, Interface, Creati~

Computing, ma ybe a Microrrecl!: , an d
a bu nch of club newsletters , who needs
another big magazine ? Aft er explai n·
ing the philosophy beh ind Kilobyte , I
found everyone enthusiast ic. Kilob yte
not only will be doing different th in\lS
from the other publica tions. it will be
providing a very valuable service . The
reviews of hardware alo ne sho u ld pa y
every subscr ibe r several t imes Q\Ier in
saved mone y and time. The so ftwa re
p rograms and routines shou ld do the
~,.

Sphere. which has had a lot of

management problems which have
resutted in delays in f illing o rders, a
BASIC emulator which crept along at
a snail's pace, and other miseries in
the past. hils been reorganized and
p romises a better day to come.

MI TS is still the biggest and the
champ. We·...... been p romised an
Inide on their Zilog CPU system
which is due out in a couple months
. .. and they have a lot of o ther
fascinat ing thirl!:JS brewing which will
intrigue the hobbyist and delight thei r
growing netW'Clf"k o f sales outlets..

SWTPC in San Antonio has been
doing very well with t heir 6800 kit
and now is shipping 4K BAS IC
...with 8K coming up. Thei r cassette
interlace and line pr inter are do ing
well and articles are scheduled from
them on these.

I've some taped interviews with a
few firms which might be of interest
10 computer clubs .. . tbese will be
duplicated and announced soon. I' ll
also have a more deta iled report on
t he trip. complete with pictures in
both 73 and Kilobyte. There is abso­
lu tely I'lOthing like a personal visit to
l ind out who is do ing what .. . which
f irms are for rea l and which are made
up mostly of smoke.

BEGINNER'S COMPUTE R
MAGAZ INE

There is just too muc h happening
too fast in the small computer field
lor 73 Magazine to cover it all without
shoving amateur radio ou t almost en­
tirely . Obvio usly a second magazine is
needed to help readers keep up with
this fantasti c and growing field ...
hobby.

It is a difficul t decision because so
much of hobby compu ti ng and ama-

teur rad io are t ied together , . .
virtually all o f the serious applications
fo r hobby computers have so far been
in amateur rad io ... for e xotic Te le­
type sta t io ns, conrrot 01 amateu r re­
peaters, cont rol 01 amateur antennas
for OXing and for Oscar amateur
sa t el li te predict ing and anlenna
pointing " . e tc.

Kilobyte M;tg/wntf will attempt to
give you the most t horough CO\terage
o f new equipl'nl"nt and kits possible
. . . with I'lO punc~ pulled. II you are
into building your own compuler ,
keep careful notes of what you have
to go through . . , problems with
ordering. getting deliWTY. with getting
missing pans and replacing defectill'e
parts. wi th instructions. with getting
t he equipmenl put loget~. with
getting it working. with interlacing it,
and $0 forth. Write up VOtJr repon $0

your experieoct!'$ can help others
through lhe problems you met .• ,
and hopefully conquered. Feedback
like this will help manufacturers get

t he ir act toge lher too ... and we sure
could use a lot of that.
Kilobyt~ Magazine will be prOYiding

you with as much program info as
p05sible. In addition to erncies on
programming, you'll have as many
useful programs as we can get. If
you've worked OUI $Ome routines fo r
any of the hobby computers. here is a
way 10 cash in on them .. , send the
pro"am to Kilobyte. It may be a
p rogra m lor checking memory. for
gen erat ing random numbers, for
playi ng a game, fo r aiming a beam
antenna, for mQ\l ing th ings around in
memory. fo r checking yo ur CPU,
wha tever. Yo ur work can get you
known ... and cash. " and will, most
impo rta nt o f a ll. help a lot of new­
co mers.

Kilobyte Magazine w ill be checking
ou t the newest eq uipment in the
73/Kb lab ... which is grow ing every
day. It present ly has an Altair with
disk , Imsai . Wave Mate, Ebk a, lear
terminal. Sou thwest Tech TVT-II.
Burroughs termina ls, Viat ro ns. HAL

terminal, a ll sorts of memory boards.
and much more promised ... such as
a 7 Meg dis k for the Altair , .. etc.
Kilobyte Magazine is the only hobby
computing magazine with its owr test
lab.

KEEP IT SIMPLE

Every ellen will be made to keep
as much as possible of the info in
Kilobyte simple. as a way for the
newcomer to hobby computing to
booutrap himself into the field. I am
not unaware that just about all of the
other computer hobby publications
are alive with buzzwords and are more
aimed lit the PhD than the beginner.
Kilobyte will even have a glossary of
computer terms to he lp you get
through the articles!

The fim i$$lle 01 Kilobyte will be
the January issue, out in late Novem·
bee. If the demand for it is anything
like that for the first issue of Byte, it
may shonly be worth more than the
charter subscription price of $12. All
you have to do to miss out on the first
issue is wai t around to see how
Kilobyte looks be fore you subscribe
. .. the way a lew thousand very
unhappy Byte readers did.

Single copies will be 52 and the
regula r subscriptio n rate is $1 5 , with a
special O1afler Subscr ipt ion rate of
$ 12 until the end of November.

WHAT'S A COMPUTER STORE?

While passing through Wi ndsor
l o cks JCT) the other day. I stopped
at the new computer store just o ff
Ro ute 91 to see wha t Ihey were up to.

The Connecticut store is an o ff­
shoot of the Bur lingto n, Mass.
(Bo ston) compu ter store and features
mostl y MlTS eq uipment. It is a place
to get boards, see systems up and
running, get some help in under­
sta nd ing what you may need for what
you want to do, and get he lp in
gett ing your own gear run n ing. George
Gilpatrick. shown in the photo, wet­
comes visitors at the Computer Store.
63 So uth Ma in.
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Rexford and Emelie Matlack
13443 First St. E.
Madeira Beach FL 33708

C harl es Apgar didn 't look
much like a James Bond

type of spy as he worked in
the de n of his Westfield, New
J e rse y h o me that June
mo rn ing of 191 5. A slight

, '
man, precise in speech and
dress, he lived with his wife
and two smal l childre n in this
quiet suburban to wn. Intr igue
had never played a part in his
life. But the mai l that day

was to bri ng him a letter that
would soon cast him in the
tole of a "super sleuth" for
h is government.

If you had glanced around
his den-workshop, you would

e uiet

- - amateur uncovers spy ring

-

• U.S. !

Wireless A ge, September, 1915 .

188



- - - - -
", 10",

night, it wou ld mean a long,
tiresome process for Apgar,
but there was no one else in
the country who could
perform this service.

Apgar didn't hesita te to
accept the commission. This
was a field in which he was at
home and he looked forward
to app lying his inven tion to
the "good cause" he finally
understood. Besides, as he
recorded later, he thought it
would be a pleasure to "aid in
taki ng the say out of Say­
ville."

He wasted no time in
assuming his role as a spy for
his government. The inter­
view at the Secret Service
office was at eleven in the
morning and he began work
the same evening. According
to his private papers, he first
scoured t he city for blank
cylinders. That meant some
"tall hustling." Hurrying back
to Westfield, he set up two
Edison phonograph machines
in his home. In that way he

-~., ""
,

~ ,j ,.

on." His knowledge of wire­
less bei ng sl ight (as was that
of most people in 191 5), he
had called on Chief Inspector
Krumm to see if he had any
sugges t io ns to improve
monitori ng done by the Navy
censors. By chance (and how
often grea t happen ings
depe nd on such a twist of
fate ), his call on Krumm was
th e next day after the
Inspector had been at the
Apgar home. Of course the
recording device was
described and Flynn had
asked for an interview with
Apgar as soon as possib le. So
the letter was sent.

T h e meet ing w it h
Inspector Flynn was brief. He
knew t hat Kru mm had told
Apgar of the problem, so he
came at once to the point.
Would he be will ing to
transcribe on his recording
machine all messages sent out
by the Sayville station over a
period of two to three weeks?
As they only transm itted at

evening, with Krumm more
than enthusiastic about the
inve nt ion.

Next morni ng Apgar called
the Chief Inspector's office
from the Franklin Auto­
mobile Company in New
Yo rk whe re he was
employed, and agreed to
come right over. Once the re,
it was suggested that they
leave immediate ly for an
interview with Will iam J.
Fly nn, Chief of the United
States Secret Service. Now
Apgar was indeed mystified,
as this service was the FBI of
those days, and he could not
think of any way he would be
invo lved with it.

O n t he way, Krumm
explained why he had written
to him. As both men were
aware, t wo powerful tra ns­
atlantic stations had been
constructed by the Germans
in this country, one at
Sayville, Long Island, the
other at Tuckerton, New
Jersey. Although World War I
flamed in Europe, the United
States was sti ll neutral, so
these stations had been
granted temporary licenses
f o r se ndi ng commercial
messages to be received by
paz Naue n, Germany.

Krumm we nt on to tell
him how the supposed ly
inn o cen t messages were
suspected of conveying word
to German submari nes and
cruisers based in the Atlantic.
Accusations we re fl ying fast ;
Washington was de luged with
complaints from the English
and French ambassadors. Too
often allied ships were sunk
by submarines obviously well
informed as to the ships'
sail ing dates and sea lanes.
The proble m was to prove
this. But so far the Navy
monitor ing stations at Fi re
Island, New York Harbor and
at Arli ngton, Virgi nia had
been able to fi nd no
differences betwee n what was
filed with them and what was
sent.

Now Flynn, as head of the
Secret Service, was ordered to
find out what was "going

have seen the resul ts of a
remarkabl y inventive mind.
Ever since that windswept
day in January, 1903, when
Guglielmo Marconi sent the
first wireless message fro m
Cape Cod across the Atlant ic
to Ki ng Edward in En gland,
Apgar had been interested in
the new art of wireless. By
1910 he was patterning his
experime nts along the lines of
work being done by Marconi
and Deforest .

On one side of the room
was a complete receiving and
sending station with wires
radiati ng out into the yard
and up to the treetops.
Aga inst another wall sat his
latest inve ntion, just per­
fected afte r two years of
work. It was a devi ce for
t ransferring messages sent
through the air onto wax
cyli nders, which could be
played back on a Edison
phonograph. No one had ever
done this before, and the
experts had said no one ever
could, but that statement was
only a challe nge to Apga r and
it had spurred him along to
the complet ion of hi s project.

The momentous letter that
arr ived t hat day was from
Lawrence J. Krumm , Chief
Radio Inspector, Department
of Commerce of the Port of
New York, and read :

" My dear Mr. Apgar: Will
you be kind enough to call
me up Monday morn ing from
your place of business? I am
very desi rous of getti ng in
touch wi th you immediatel y,
as I believe you can be of
considerable service in a good
cause."

You may imagine Apgar's
t houghts as he read, and re­
read, the let ter . In what way
could he be of "considerab le
service in a good cause," he
wondered. He decided it
surely must have something
to do with Kr umm's visit to
his home several evenings
before. Knowing the Chief
Inspector's interest in radio,
Apgar had invited hi m to
come and see his completed
recor d ing device demon­
strated. It had been a pleasant
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his
De­

most

We suspect that Apgar, the
experimenter and inventor,
was as well honored by t his
" citat ion" as by any he re­
ce ived. •

valuab le ever rendered by a
r ad io opera to r t o hi s
count ry." Apgar was pleased
by this citation, and ot hers,
but he also spo ke of a state­
ment made in an interview by
Dr. Karl Fran k, the d is­
grunt led manager of the WSL
Sayvi lle. After the closing of
his stat ion, the manager said,
" That Mr. Apgar can record
messages on a phonograph
cy linder is hardly worth
discussing. That is physically
impossible. I have never heard
of its being done."

The press described
work for th e Navy
par tm ent as " the

established the t rue nature of
the messages sen t by the
Ger man station.

LocalAmateur Wireless Station Began Work Which Made
It InlJaluable to GOlJernment, Twenty Years Ago Today
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neu trality of the United
States. As a result , both
Sayv ille and Tuc kerton were
taken over by our Navy
Dep artment : Sayvi lle on July
8, 1 91 5 and Tu cker ton
sho rt ly afterwa rd.

At first t he se izure of
Sayvil le was spoke n of in the
p ress as a precautio nary
measu re, acco rding to an
art icle in th e Wireless Age of
September 191 5, but ten
days later New Yorkers were
sur prise d to read in the World
t hat Sayville had bee n closed
after investi gation by the
Secret Service, and that the
phonograph recordings made
by Charl es E. Apgar of West­
f ie ld, New Je rsey had

and routes of All ied ships
leavi ng the ports of New
Yo rk and Phil adel phi a.

Th ese recorded messages
proved that the station had
indeed been violati ng the

• CUSTOM
SYST EMS

- KITS
- ACCESSOR I ES

The messages mon itored
and those ta ken on the
cy l inders showed defin ite
discrepancies. It might be a
word repea ted or nu mbered
messages no t in sequence ­
variations that conveyed a
special word to the rece iving
station in Germany. Th e
cyl inders, with their slower
and faithful reprod uctions,
picked up what th e Navy
mo nitors had not been ab le
to do. Chief Flynn tu rned all
reco rdings over to Secretary
McAdoo of the Treasury
De pa r t men t , where their
contents by specific statute
became inviolate. However ,
Apga r, in this same inter view
w it h WJZ, gave some
examples of the origina l
messages and t he informati on
they really gave.

"Se nd a lways mvorce
be fore s hipping kn ives."
signified instructi ons to POZ
Nauen to be re layed back to
German submarines In t he
Atlan tic.

" Is our office ru nn ing as
usual with Sampler a live and
attendi ng? Please wire." was
giving info rmation o n dates

~o\\ ~\.\.

",06\\.~ 1\~\1S

MORE RANGE • • •
with NO NOISE

coul d switch the rece iver
from one machine to the
ot her without missi ng a dot
or dash of the transmission.
Pro mptl y on the night of
Jun e 7, and into the morn ing
of June 8, he recorded on
cyli nders th e messages sen t
out by WS L Sayville. Earl y
the next day he transcribed
them and personally delivered
them to the Secret Service
office to be turned over to

t h e Navy De p ar t me n t
fo r comparison with the ones
filed and received by the
monitors.

Th is wen t on for fourtee n
consecutive nights, start ing at
e leven and ofte n ru nning as
late as three or four in the
morni ng. Chief Fly nn had not
exaggerated. It was a long
vigil. By June 21, he had
fi lled 175 cylinders and tran­
scr ibed 25.000 words. He
confessed in a radio in terview
with WJZ New Yor k in
December 1934 t hat he did
become quite t ired and lost
considerable weight d ur ing
that time, but he was buoye d
by the excitement and the
results.

ELIMINATE IGNITION NOISE
ELECTRO· SHIELD ~

YOUR ENGINE
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Fig. I. Typical audio sidetone interconnection between
separate transmitter and receiver or sections of a tube-type
transceiver. The only added components are Ct , Rl, R2, and
RYI.

"Sidetone" is used In

amateur circles to de­
note a tone from a CW keying
monitor. But the term comes,
of course, from the telephone
ind ust ry, where a certai n
amount o f the voice energy
feed into the microphone
unit of a telepho ne handset is
deli berately coupled to the
receiver unit in the headset so
a person can barely hear him­
sel f talk. It was determ ined
that t ransmission effic iency
was improved by this scheme
and a person us ing a tele­
phone tended to maintain a
steadier, more level talking
level - especially in a slightly
no isy env iro nment. The
method must have some
val ue, s ince , bes ides in the
telephone system, o ne will
f ind audio sidetone employed
in various co mmercia l radio
transceivers, military tra ns­
ceivers and aircraft communi­
cations transceivers. Thi s is in
spite of the fact that these
t ra nsce ivers also emp loy
various adva nced forms of
speech process ing designed to
keep the average modu lation
leve l as high as possib le.

Amateurs might also con­
sider the val ue of using audio
sidetone in bo th mo bile and
fixed stati on installation. The
use of such sidetone is mainly
possible whe re a handset is
used or a micropho ne/headset
combi nation is employed.
Otherwise, there is the possi­
bility of audio feedback
taking place unless a good
d irect ional microphone is

to uti lize a scheme similar to
the a bove between the
rece iver a nd transmi tter
portions of the tran sceiver.
Some tra nsce ivers ut ilize
compl icated sw itc h ing
schemes for transmit /receive
fu nctio ns and the dual use of
the low level audio stages
both in t he tra nsmit function
(as microp hone amplifie rs)
and in the receive mod e (as
preamplif ier after the prod uct
detector stage). In most t rans­
ceive rs, however, these func­
tions are kept separate and
one can switch the receiver
sect ion au dio ampl ifier stages,
via a relay, to pick up the
output o f one of the mic ro­
pho ne prea mplifier stages o n
transmit. A separate poten­
t io meter shou ld be used to
control the level bei ng fed
into the receiver sect ion
audio amplifier stages and
this pote ntiometer serves as
t he au dio side tone level
adjustme nt.
3. The simplest scheme to

of

- - and how to do it

m a ke an interconnection
be twee n the micropho ne
amplifier stage in t he tra ns­
mitter and t he audio pre­
ampl ifier stage in the receiver.
Th is shou ld be done after t he
volu me control in t he receiver
and ut il izing a separate poten­
tiometer to co ntrol the level
from the micropho ne a mp li­
fier outp ut in t he transce iver.
Fig. 1 sho ws the basic idea.
The au d io stages in the
receiver must remai n acti ­
vated duri ng t ransmit periods
for this scheme to wo rk or
the recei ver transmit/receive
function suitab ly rewired to
accomplish thi s. A relay is
used to break the audio side­
tone circu it whe n in t he
receive mode, since feedbac k
can easily result if t he high
receiver lou dspeaker output
level in the receive mode gets
back into the micropho ne
circuit.

2. If a t ransceiver is used, it
mayor may not be possible

The Benefits

73 Magazine Staff

Sidetone Monitoring

used wh ile t he aud io sideto ne
is mo nitored via a loud­
speaker.

Simple Methods

A few simple methods for
making the necessary audio
sidetone interco nnec t ion in a
station setu p are as fo ll ows:

1. If a separate t ransmitter
an d receiver are use d, one can
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Fig. 2. Use of an inexp ensive PA module amplifier provides
audio sidetone with a minimum of circuit modifications.

be in c li ned to become
intrigued with the reproduc­
tion of you r voice, but not
necessarily incl ined to main­
ta in a steady voice leve l. The
s ide tone level has been
deliberately chosen so you
can just hear it, and this is the
adjustment to make for moni­
tori ng the au dio sldetone
level in a station . After a
while , you will become
unaware of the stdetone level,
but yo u will tr y to speak at a
consistent output level t hat
allows you to detect the
prese nce o f the sidetone.

achieve audio sfdeton e mo ni­
toring is via a separate small
a m p li fi er which is used
between the microphone and
the station loudspeaker or
headset and is energized o nly
during transmit periods. Any
one o f the number of simple
am plifiers can be used, such
as the solid state PA amplifier
modul es ava il a b le fro m
Lafayette Radio or Radio
Shack for about three dollars.
Although called " PAlo
modul es, these modules w ill
not exact ly create enough un­
distorted volume to disturb
t he household . Ho wever , they
are ver y suitable for audio
stdetonc purposes si nce t hey
have a high impe dance input
whi ch can be bridge d acro ss
an y microphone output with­
out great ly affecting it , and
their low impedance output
ca n be used to drive either a
loudspeaker or a low impe­
d anc e headset connected
acro ss a rece ive r' s output. At
the low levels needed for
aud io sidetone monitor ing,

their distortion is very low.
They require 6 volts for oper­
atio n, and this can be
obta ined in tube-type trans­
ceivers by a simple half wave
rectifier and filter across the
filament line . Fig. 2 shows a
typica l arrangeme nt. For
mobile transceivers they can
be powered via a dropping
resistor direct ly from t he
ba ttery li ne .

The secret to obtaini ng
maxi m um benefit from audio
side tone mo nit oring is in the
adjustment of t he sidctonc
level. You have to trick your­
self, the same as the tele­
phone company people do!
Pick up your telephone and
listen for the audio stdetone
level as you speak to anot her
party. It has been carefully
chosen, as you will be
inclined to "speak up" con­
sistent ly rather than whisper
into t he handset. If the side­
tone level were too loud, you
woul d be incl ined to speak
more soft ly. If it is too com­
fortab le to hear, yo u wo uld

•
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Audio sidetone moni toring
I s a relatively simple
accessory to add to any
statio n. The simplicity of t he
id ea h a s probably been
obscured by the usage of so
many other speech processing
devices such as aud io com­
pressors and d ippers. How­
ever, if o ne can add only 1 or
2 dB more effective trans­
mission efficiency to a station
by audio sidetone moni toring
and completely without any
added distortion of the
mod ulated signal, the idea
seems worthy of a t ry . •

Incomparable prll1cel

Incredllble
coun-eer

160.5
$199.95 assembled

Perfect for: eBers, Hams, Service Teens, & Experimenters!
• HAM.ca. & COMMERCIAL BANOS' WIRED s TESTED AVAILABLE. 100HZ READOUT' 6 OIGITS
• CRYSTAL TIME·BASE 'lH~ OPTIONAL. MASTER CHG I B AMERICARD OK • ADD SOl SHIPPING

Hufco fnoediblecountersslarbng at$45,95are also avauetset
All counters can 00 faeto>y wifed al\d tested Wnle Of calltoday!

Box 357, Dept. 60, Provo, UT 84601 (801) 375-8566

CORE

'"F·240
F·12S
F·87

CI>.flo . bove ohow uH p. f 100 tum•. U.. ;.on p OWlMf
to<oid. f.... tun.d ci fcui U. Us. f..,i t. tOfoid. fo<
b<...dlMond If.""fofm.f•. 01 for .1·70 MHz. 02 fOf
10-1S0MHz .
F."ite be_ 20·SOO MHz (fit '1 8 wif e) S2_ oo D.,. .
Widflbend cl>okn 20-500 MH. IZ-85O 01> ....1 95ol' h.
Specify COf. si.. . nd mi~ . Peck .nd ohip Sot USA .nd
C....d• . Ai. p.",.1 post d. liy..-y wOfldwid. S2.OO; 6%
tox in C.lif .; FISt If/", ic. ; C Ih ipped " om noek vi.
h ..t cl. .. m. il Of .if. S.nd f " ... bl-OCh Uf•.

COMPUTER HOBBYISTS!
Nationwide Classified Ad Newsletter

Buy & Se ll Hardware & Software
new/used/unique /low·cost

$3.75 fo r 18 issues.
Free sample issue on request .
ON _LINE NEWSLETTER

24695 Santa Cruz Hwy .. Los Gatos , Ca .

".LOM•• ENGINEERS
8 0 _ 4 H I ~ C ONO ' OO (A n on

F-50
F·37
e-aa

~?N
T·200
T-106
T-IO

'",.,;.
T·25

(&-DIGIT/SOOmHz Kin
FREQUENCY COUNTER

A 500mHz (6- Digit) FREQUENCY
COUNTER for under 40cents per mHz!
Figure it out. It adds up to unheard-of
savings! With guaranteedquatity to
match and exceed overpriced brands.
Let us prove it to you now!
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ELECTRONIC INSTRUMENTS
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ELECTRONIC INSTRUMENTS,

AERVOX ACD ·23
Decade Capacitor 510.00

Range: .0 1 thru .1 mfd. Both In 10 ste ps
each.

ALFRED 632 DB
Sweep Generator

2 to 4 GHz.

$499.00

A.I.L. 7().07006
Diode Noise Generator S69.00

Part No. 07006 : Temperature limited; Freq.
Range: 10 to 250 MHz.

A.I.L. 71
Power Supply

Input : 115/230 V, 50 to 60 Hz,
Output: 250 rnA continuous.

$129.00

50 Wat ts;

AMER ICAN 2000·5010
Adaptor

K to OSM/ Female.

AMPHENOL 327·010582·3
Microwave Switch

3 Port BNC Switch.

ANADEX CF·200R
Counter Timer

$39.00

$15.00

$185.00

A. I. L. 124C
High Power RF Generator 5995.00

200 to 2500 MHz with over 50 Watts at low
end of band. Power exceeds 5 Watts through­
out.

Input: 105- 125 V, 50 to 60 Hz, Measures
frequency. period and multiple period, and
time interval measurement . Input Sensitivity
10 mV. Count Rate to 200 kHz. Contin­
uously variable display time from 0.2 to 6 sec
and infin ite hold .

A.I.L. 711 2
Noise Generator /P.S. S69.00

Input: 115 V, 50 to 60 Hz, Output: 0·6 and
0·16 V.

ANADEX CF-400·4R·36110A
Counter $190.00

Input: 105 - 125 V, 50 to 60 Hz, Bi-Direc­
t ional Counter, Input Freq : ato 50 kHz.

ANADEX DC-200R·24430
Counter $185.00

Input : 105 to 125 V, 50 to 60 Hz. Measures
square wave or a posit ive pulse. Amplitude: 6
V peak to peak . Rise T ime: 1 m icrosec
maximum. D urat ion: 4 microsec minimum.
Frequency : 0 to 200 kHz.

T ype: 0-50 dB continuous, Direct Reading,
Freq: 4-8GC.

A.I.L. 390
Diode Tester $35.00

Test crystals for relat ive noise figure, pair
matching, conversion loss, relative and tan­
gential sensit ivity.

BALLANTINE 300
Electronic Voltmeter $45.00

1 mV to 100 volts in 5 ranges. 10 Hz-15O kHz
range. Accuracy : 2% of reading. Logarithm ic
scales 1-10 plus dB scale.

A. I. L. 130
Precision Test Receiver

A.I. L. 07010
Noise Generator

0.2 to 2.6 GHz, nIF/F I.

A.1. L. 07048
Noise Generator

UG·53/53.

A L FRED E105
V ariac Attenuator

$395.00

$100.00

$175.00

$195.00

BALLANTINE
Ohm Resistors

.01, .1 ,1 ,10 and 100 Ohms.

BALLANTINE 300 EU/1
Vacuum Tube Voltmeter

AC V oltmeter: 0 .3 mV to 30 V
to 100 kHz.

$10.00

$59.00

RMS; 30 Hz

AST/SERVO SYSTEMS,INC. • 20 R EPUBLI C ROA D • NO RTH BillERICA. MA 01862 • 617.667-85 41 ~
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ELECTRONIC INSTRUMENTS

BALLANTINE 302C
Battery Operated VTVM $99.00

Measures from 100 uV·l000 V full sca le at 2
Hz-150 kHz. Accuracy is ±3% of reading from
5 Hz· 100 kHz, ±5% elsewhere.

BAU5CH & LOMB AVB-73
Stero Zoom Microscope 5350.00

Variable Zoom Power: .7 X thru 3X. Eye
pieces supplied with this unit . 15 X giving a
total of lOX thru 45X. This un it also supplied
with an illuminator.

575_00
BECKMAN HP2
PH Mete r

Biddle Test Set

BECKMAN 6020
Frequency Counte r 8399.00

Versat ile 2 MHz EPUT meter wi t h variab le
period time base from 1 to 100,000.

BEHLMAN·INVAR R161A-700
Invertron Power Supply 5495.00

AC Power Source. Output: 0 to 125 V @ 160
VA. Plug-In Selectable.

BAYTRON 3KA-90
Tuner 5150.00

E & H Plane Tuner. Freq uency: 26.5 t o 40
Gc . Locking-type prec rsrcn micrometer,
d riving an insu lated, noncontaet ing, ci rcular,
double choke plunger. Travel is greater tha n
one ha lf wave length at the lowest operating
frequency of the band.

BECKMAN 1201-A
WWV Receiver $85.00

Receives bands 2.5/5/10/ 15/20/25 MHz.
Front panel controls: RF Gain, Oscillator
tuni ng, Limiter, Audio Gain, a lso A.V.C.
Switch.

BIDDLE 220015
Dielectric Test Set 5525.00

Output Test Voltage: a to 15 kV in 2 ranges;
Output Current : 2 to 5 mA measured on 4
range meter; Unit has indicating lamps and
guarded safety features.

5160.00

599.00

MHz with

tsausch & Lomb ABB73

BALLANTINE 305A
Peak Voltmeter S255.00

Range: 3.5/10/35/100/350/1000 mV, 3.5/
10/35/100/350/1000 V. Accuracy: 20 cps,
-200 rc ±2%; Peak to Peak, Read Positive and
Negative.

BALLANTINE 317
Vacuum Tube Voltmeter

300 mV to 300 V, 10 Hz to 1
Cathode Fo llowe r Pro be.

BALLANTINE 310A
Wide Range VTVM 5125.00

Measures from 100 uV-l00 V full scale at 10
Hz to 2 MHz. Accuracy is ±3% of reading
from 15 Hz to 1 MHz, ±5% elsewhere. When
used as a null detector bandpass is 5 Hz to 4
MHz.

BATRON 3KA-40/3.4
Directional Coupler

Frequency: 26.5 to 40 Gc.

A5Tf5E RVO SYSTE MS. INC. • 20 REPUBLIC ROAD • NO RT H BILLE RICA, MA 01862 • 617·667--8541 ---",
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ELECTRONIC INSTRUMENTS

Range: lOOk Ohms to over 1,000 megohms;
Test Voltage: 500 V; Input Power: 115 V ae;
So me units also have a 1000 V test vo ltage
posit ion.

BIDDLE 8684
" Meg" Megger $95.00

BOONTON 75·B
Bridge $1050.00

1 MHz. DC Bias Optio n, 0.0002 pF to 1000
pF (three to t wo terminal). measures resis­
tance (1DOan to 100 Mn ) and co nductance
(O.Ol umho to 1000 umho) capacitance
accuracy to ±O.25%.

BIRD 8130
Termaline RF Coaxial Load Resistor $35.00

Frequency: DC thru 4.0 GHz with VSWR of
1.1 to 1.2.

BLUE M ESP·300A·1X
Oven INo OVTl $249.00

Input: 115 V, 1 0,60 Hz, 00 to 204 0 C.

BLUE M ESP·350A-1X
Oven/OVT $249.00

Input: 120 V, 1 0,60 Hz, 00 to 204 0 C.

BLUE M OV18A
Oven/OVT $189.00

Input: 11 5 V, 1 0,60 Hz, 380 to 2880 C.
Height: 15" ; Width : 19" ; Depth : 18".

BLUE M OV500C·2
Oven/OVT $385.00

Input : 240 V, 1 0,60 Hz, 380 to 260 0 C.

BLUE M POM-400 A
Oven $299.00

Range: Ambient T emperature to 205 0 C.

Boonton 71A

BOONTON ELECTRONICS 71A
Capacitance Inductance $599.00

o to 1000 pF, 0 to 1000 uH , T est Frequency
1 MHz.

Boonton 758 sa

BOONTON 75B·S8
Capacitance Bridge $1050.00

Sca le Range: a to 200 V. With D C Bias
Option, 0.0002 pF (three or two terminal)
measures resistance (10000. to 100Mn ) and
Conductance (0.01 umho to 1000 umho},
Capacitance Accuracy to ±.25%; Test Fre­
quency: 1 MHz.

BOONTON 91 CR
Voltmeter $279.00

Rack Mount. Ranges from 1 mV to 3 V fu ll
sca le in 7 ranges, 20 Hz to 1.3 GHz range.

BOONTON 91DA
Sensitive RF Voltmeter $395.00

Vo lt Range: 0.001 V to 3 V 18 ranges, ' -3-10
increments) ; Vo lt Sensit ivity: 300 uV; Power
Sensit ivity : 0.001 8 uW; Freq. Range: 20 kH z
to 1200 MHz; dB Range: 81 dB 170 dB in 10
dB increments and 11 dB on meter scale); DC
Output: 1 Vat least; Accuracy : ±2% (±4% on
0.001 V rangel, 150 kHz t o 100 MHz, ±5%
150 k Hz to 150 kHz), ±5% (100 MHz to 400
MHz), ±1O% (20 kHz to 50 kHzl ±10% (400
MHz to 1.2 GHzl .
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ELECTRONIC INSTRUMENTS

Measures Os of 20 to 625. Frequency Range
01 50 k Hz to 75 MHz. Cs 30 uF to 450 uF , Ls
.9 to 13 uH.

BOONTON RADIO 160A
" au Meter S195.00

CARTER B1030CP
Rotary Converter 5149.00

Input: 12 V @ 45 Amps DC. Output : 11 5 V;
60 Hz @ 2.6 Amps (.300 KVA).

CMC 1376C
Integrated Counter $199.00

A Preset Counter with 1 to 999,999, Count &
Reset. Automat ic Recycli ng.

CHRONETICS PG11
Pulse Generator $295.00

Output : ; 10 V in 50 Ohm s. Frequ ency: .2 Hz
to 20 MHz. Pulse Width : .1 usecto 10 msec.
Delay .1 usee to 10 msec.

BOONTON RADIO 202B
FM Signal Generator $450.00

54-216 MHz in 2 bands. FM deviation: 0-240
kHz. 8 interna l modulation frequencies
between 50 Hz - 15 kHz. AM modulation
(050%) . Calibrated RF output.

BOONTON 207·E
Univerter S165.00

Frequency Range: 100 Kc to 55 Me; Output:
1 uV to 0.1 V; Modulation : FM - 0 to 240
Kc. AM - 0 to 50%.

CLAROSTAT 240-C
Power Decade Box

Range: 1 Ohm to 999,999 Ohms in
steps. 225 Watts Max.

S65.00

1 Ohm

CORNELL DUBLIER CDA-5
Decade Capacitor $10.00

Maximum Voltage : 220 V ae. Capacitance:
.011 mfd in 100 mmfd steps . Range Se lector :
2 rotary switches.

• • •
• • • • ee

• e• • ••

• •• •-• .. • •
• • .. .

• •

Boonton 250A

•
•

COHU 510, 512·110
Digital Voltmeter

3% Digi t DC & Ohms Voltmeter.

$175.00

BOONTON RADIO 250A
RX Meters $995.00

Resistance range: 15 to 1oO,ooon . Capaci­
tance range: 0 .001 uH to 100 rn l-l . Test
voltage level: 0.05 to 0.75 V.

CORNELL DUBLIER CDC·3
Decade Capacitor

1.0 to 10 mfd in steps of
Accuracy.

S10.00

1.0 mId ±3%

BOONTON RADIO 260-A
" Q " Meter $895.00

50 k Hz to 50 MHz; Q Range: 10 to 625.
Inductance Range : 0.09 u H to 130 ml-i.
Capacitance Range : 30 to 460 uF.

CALIFORNIA INSTRUMENT R123A
AC Power Supply S479.OO

Output: 0 to 120 V; 3 Phase 120 VA. Fi xed
Frequency : 400 Hz.

Data Preci$ion Model 134

DATA PRECISION 134
Digital Multimeter $169.00
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,

DAVEN co. 75O-M
Decade Resistor Box $85.00

In 5 Steps; .1 Ohmsto 1 megohm; .05%.

Data Preci$ion 2540

DATA PRECISION 2530
Digital Voltmeter

r

S849.00

DEL ELECTRONICS
Power Supply

Range: 5 KVA @ 100 mAo

DEL ELECTRONICS 4PK·10o-1
Power Supply

oto 4000 V @ 100 Mi lli Amps.

$175.00

$159.00

DATA PRECISION 2535
Digital Voltmeter

DATA PRECISION 2540
Digital Voltmeter

DATA PRECISION 2540
A1 Digital Voltmeter

S829.00

S885.00

S895.00

DE MORNAY BONARDI DBG-400
X-Band Variable Attenuatar $49.00

Remote co nt rol step attenuator. Frequency:
8.2 to 12.4 Gc. Attenuation: 0 to 40 d B.
Steps are infinitely var iable and preset at
factory. VSWR is 1.15 max. Insertion loss 0.5
dB max. Solenoi Remote Contro l Operation
28 V de.

DATA PRECISION 134
Digital Multimeter $169.00

M.E. DICKERMAN
Height Gauge $65.00

12" Height Gauge with a Federal Indicator.

4 % Dig it DM M; Range s: DC volts
.2/2/20/200/1000. A C volts 2/20/200/1000.
Ohms 200 to 1000 in 5 Steps. DC Current:
200 u Amps thru 1000 Mills.

DIGITEK 252
Digital Voltmeter $200.00

3l\ Digit DVM; Ranges: 0 to 2 V/ 20 V/ 200
V/l000 V.

DUMONT 302
Oscilloscope Camera 5145.00

Lens: 75mm. 1/ 1.9 stops down to 1/ 16;
Shutter Speeds: 1 sec to 1/100 sec plus bulb

S275.00

$200.00

10 V/100

DIGITEK 251A
Digital Voltmeter

3Y2 Digit DVM; Ranges: a to
V/l000 V.

DIGITEK 262A
Multimeter

DATA PULSE 106A
Pulse Generator $495.00

So lid state unit , repetition rates from 10 Hz
to 12 MHz. Pulse amplitudes of ± 12 volts into
50 Ohms with single or doubl e pulse output.
Delay less than 40 ns to 5 ms, ri se and fall
times of 10 ns to 1 ms.

Data Pulse 110B

DATAPULSE 110B
Pulse Generator Sn5.00

PRF: 5 Hz to 50 MHz, Pulse Delay : ~ 15 nsec
to 50 rnsec, Pulse Width: 10 nsec t o 5 msec,
Pulse Ampl : < 10 mV to > 10 V into son
Offset Ampl: 12 V to ±10 V, Rise Time:
< 4.5 nsec (4 typical) to > 0 .5 msec. Fa ll
Time: < 6 nsec to > 0.5 msec.
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ELECTRONIC INSTRUMENTS

& time; Object /image Ratio : 2.25:1; Film
Back: Accepts Polaroid roll up to 6000
speed/10 sec development.

DUMONT 304A
Universal Oscilloscope $125.00

Frequency response: DC to 300 kHz. Vertical
sensit ivity: 25 mY/inch. Risetime: 2 usee.
Recurrent and driven sweeps f rom 2 Hz to 30
kH z.

ELECTRONIC MEASUREMENT TO-36-10
Regatron Semiconductor
Power Supply $179.00

DC Volt Range: 0 to 36 V . DC Amp Range: 0
to 10 A. Metered. Input : 115 V, 60 Hz.

ELECTRONIC MEASUREMENT T060-5
Power Supply $159.00

Output: ato 60 V @ 0 to 5 Amps. Regulation
10 mV Line or Load. Input : 115 V, 60 Hz.

DUMONT 322A
Dual Beam Oscilloscope $195.00

Displays 2 waveforms on separate or common
t ime basis. Frequency response: DC to 350
kH z. Vertica l sensitivity : 0.025 vo lt/ inch.
Horizontal frequency range: 2 to 30 kHz.

EMCO A-603N
Attenuatar

N Type 3 dB Attenuata r

E & M LABS XM73
X-Band Ferrite Isolator

$29.00

$15.00
DYMEC 2411
Data Amplifier

DYMEC 2901
Input Scanner

$199.00

$199.00

E & M LABS XM105
X-Band Ferrite Isolator

E & M LABS C115LCS
Coax Switch

$15.00

$29.00

EH RESEARCH 120D
Pulse Generator $495.00

100 Hz to 20 MHz rep rate. 20 V into 50n
with 3: 1 Vernier. 1.3 ns rise at 20 V , pulse
width adjustable 10 to 100 ns, dual pulse
output.

DYMEC 2902
Input Scanner

DYTRONICS 613
Telemetry Calibrator

EDNALITE 150-A
Magnifying Glass

On Sta nds.

$199.00

$199.00

$85.00

EMPI RE N F-105/T1
RFI Plug-In $375.00

20 MHz to 200 MHz. To be used in NF-105
Receiving Syste m.

Eppl y Standard Cell

ELECTRONIC MEASUREMENT PV32·30
Power Supply $325.00

Out put : 0 to 32 V @ 0 to 30 Amps.
Regulat ion less th an .25%. Input : 115 V or
220 V; 60 Hz.

EPPLEY 100
Unsaturated Standard Cell $20.00

Calibrated t raceable to NB S, ±0.0 1% accu­
racy.
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E.S.1. OB·62
Decade Resistance Box $125.00
6 decade unit, choice of one from following
ranges . 11.1111 Kn (O.Oln/step);
111.111Kn (O.lU/step); 1.11111M (1n/
step). Nominal accuracy 0.02%.

E.S.I. 250 DA
Impedance Bridge $399.00

Self-contained ae operated unit measures R
(0.1%1. L (0.3%1. C (0.2%) at de and audio
frequencies. Also measures 0 & Q .

FERRIS 2Q.4
Signal Generator $99.00

Output Frequency Ranges: 455, 530, 540,
610, 1000, 1400, 1600, 1630 KC - 10.7
MHz; RF Output Voltage: .05 uV to 100,000
uV.

••
E.S.1. OV·411
Oekavider $125.00

Three step decade plus vernier pot . Resistance
Value: 10,000 Ohms total. Linearity: 20
ppm. These units are mounted on a base.

EXACT ELECTRONICS 100
Voltage Calibrator $99.00

Voltage Calibrator frequency: de to 1 kHz.
Voltage Ranges: 0.01, 0.05, 0.1, 0.5, 1, 5. 10,
50. 100 V.

EAI. 1120
X·Y Recorder $695.00

Chart size: 8%" x 1". Input: DC. Sensitivity:
.05 mV/inch to 400 V/in. Slew speed: >
201PS. Adjustable: Zero offset. Weight: 25
lbs. Power: 115 V, 60 Hz. Accuracy: .05%,

FAIRCHILD 766H
Oscilloscope/Dual Plug-In

DC to 100 MHz.

FAIRCHILD F296
Camera for Oscilloscope

Polaroil Type for 5" CRT.

$595.00

$139.00

Fluke 6160A

FLUKE 6160A/DX
Frequency Synthesizer $1695.00

Frequency Range: 4 MHz to 29.999999 MHz
in 1 Hz Increments; Spectral Purity: Har­
monics: Greater than 25 dB below Funda­
mental. Spurious Signals: Greater than 80 dB
below Fundamental (Hum, AM & FM). Noise:
Greater than 90 dB below Fundamental
(measured in 1 Hz Bandwidth at offsets).
Output Voltage: 4 MHz to 30 MHz, 1 Volt
rms ±1 dB into 50 Ohms, VSWR less than
2:1; Internal Standard: 5 MHz, ±1 part in 108
per 24 hrs. after 72 Hr Warm-Up; Auxiliary
Outputs: 1 MHz, 0.1 MHz; Power Require­
ments: 115 V/230 V, 60 Hz.

FLUKE 803
AC/DC Differential Voltmeter $325.00

Input Volt : 0 to 500 V. AC or OC/4 ranges
Ace (% of input); DC ±0.05% (0.1 V to 500 V
de); ±(0.05% ±50 uV), (below 0.1 V de); AC
(20 Hz to 10 kHz) ±0.2% from 0.5 V to 500
V ac ±(O.2% + 25 uV). From 0.001 to 0.5 V
ae (10 Hz to 20 Hz) ±0.5% + 25 uV} from
0.001 V to 500 V ac; (5 Hz to 10 Hz) ±(3% +
25 uV) from 0.001 V to 500 V ac.

FAIRCHILD DVM·7100 (7142)
Digital Voltmeter $450.00

5 Digit DVM; DC volts and Ohms: Accuracy
.01% of reading. Ranges: 100 mV thru 1000
V.

FLUKE 87:J.AB
AC/DC Differential Voltmeter $695.00

o to 1100 V ac/dc in four ranges ±0.02% dc
and ±0.2% ac with 10 uV Resolution. Battery
Powered Option.
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FLUKE 8100A
Digital Multimeter

1 V dc/ac f.s. to 1 kV dc/ec, 1
Mn , 4Y2 Digit Display .

$495.00

kl"lf.s. to 10

F.X.A. TA-5MN
Termination

DC to 12.4 GHz; Power Rating:
Average.

$10.00

2 Watts

F.X.R. XA·0040
Crystal Detector $25.00

Coaxial Detector; Frequency Range: 0 to 13
GHz.

FREED 1115
Inductanee Bridge $385.00

Inductance range : 111.1 h to 100 uh in 5
decades, .11 h to .1 uh in 2 decades;
Conductance range: .15 umho - 1000 mho;
Frequency Range: 20 Hz to 10kHz; DC
Current : up to 15 Amps; Accuracy : ±1% to 5
kHz, ±3% to 10 kHz .

F.X.R. TD·5FN
Termination

Frequency Range: 0.9 to 12.4
Watts.

$29.00

GHz/l00

F.X.R. AD-C09
Attenuators $25.00
Coaxial /15 Watt, 50 Ohm, 10 dB attenuator.
Frequency Range : DC to 4 GHz; TNC con­
nectors at both ends.

F.x.A. XB-1000
Detector

Coaxial Detector;
GHz.

$19.00

Frequency Range: 0 to 13

F.X.R. AV·20N
Switch Attenuator $69.00

Coaxial Turret Attenuator; Frequency Range:
DC to 2 GHz; Attenuation Steps: 0, 2, 4, 6, 8,
10.

F.X.R. AF·5
Attenuator $19.00

F.X.A. XP-1040
Detector Mount $25.00

Frequency Range: 10 to 5000 MHz; 20 dB
Padded VSWR less than 1.2.

F.X.R. X311·A
Slide Screw Tuner $110.00

Frequency Range: 8.2 to 12.4 GHz. Carriage
Travel: 1.4". Wave Guide Flange: WR90.

F.X.R. C-410-A
Frequency Meter $115.00

Frequency Meter Range: 5.85 to 8.2GC.

F.X.R.2116A
X-Band Slotted Line

Universal Carriage for Slotted Sections.

$75.00

F.X.R. HA-10N
Filter

Hi Pass; Cut Off Frequency :
Average Power: 50 Watts.

$39.00

1000 MHz;
F.X.R. Z819B
Klystron Power Supply $99.00

GENERAL ELECTRIC
Thermocouple Vacuum Gauge $49.00

Cat. No. 5797633G1. Meter Range: 0 to 1000
Microns, a to 50 Milliamps.

F.X.A. H501B
Waveguide Termination $25.00

Frequency Range: 3.95 to 5.85 GHz; Flange:
UG /149A/U, VSWR: 1.025; Average Power:
5 Watts.

F.x.R. N·410A
Frequency Meter $295.00

Frequency: 1 to 4 GHz; Accuracy: .1%.

GAERTNER
Autocollumnator

GENERAL ELECTRIC CG·60ABO
Wavemeter

$200.00

S59.00

......_- AST/SERVO SYSTEMS, INC.• 20 REPUBLIC ROAD • NORTH BILLERICA, MA 01862 • 617·667-8541 -_./

9A



ELECTRONIC INSTRUMENTS

Input Voltage: 120 V; Output Voltage: a to
140 V at 5 Amps.

GENERAL ELECTRIC DP-2
A.C. Voltmeter $45.00

Range: 0 to 10/50/150 ae volts (100 scale
division). To be used with external multiplier
only.

GENERAL RADIO W5MT
Variac $25.00

GENERAL ELECTRIC R200A
(4ARS200G002)
Tape Reeler $129.00

GENERAL RADIO W-8G3
Variac $45.00

Output Voltage: a to 140 V; Rated Current:
25.5 Amps (open mounting).

This is a modular paper tape handler capable
of supplying and re-reelinq tape at 60 ips.
When operated with the Omni-Data PTR·BO
Tape reader and the ETR-7. ITR-7 and ATR-7
Tape Printers, the unit is under control of the
Reader or Printer feeding tape from the right
reel to the left reel. Reel size: NAB 8" dia.:
Speed: 60 ips; Controls: on-off, forward­
rewind; Power: 115 V, 60 Hz, 170 Watts;
Dimensions: 19" rack mount, 10Y/' high,
9Y2" deep, 30 lbs. Condition - New.

GENERAL RADIO W10
Uncased Variac $35.00

Output Voltage: a to 140 V; Rated Current:
10 Amps.

GENERAL RADIO 50-A
Variac $145_00

Output Voltage: 0 to 135 V; Rated Current:
40 Amps; (5 KVA).

GENERAL RADIO 274-LMR
Patch Cord $.79

Single-Plug Patch Cord (red); Length: 18·';
Stackable Connections.

GENERAL MICROWAVE N401A
Bolometer Mount $99.00

Resistance 200 Ohms; N Type Connector;
Barr. 4.5 mA or B.75 mA (pos.]: Therm. 13
rnA [neq.} selectable.

•

•

GENERAL RADIO 107N
Variable Inductor

22.5 to 125 rnl-l.

GENERAL RADIO 274-LSB
Patch Cord

Single-Plug Patch Cord (black);
Stackable Connections.

$59.00

$.79

Length: 9"';

General Mia-owave 4608

GENERAL MICROWAVE 460B
Power Meter $325_00

GENERAL RADIO 274-LSR
Patch Cord

Single-Plug Patch Cord (red);
Stackable Connections.

$.79

Length: 9"';

Ranges: 0.3u Watts (-35 dBm) to 3 Watts
(+35 dBm) in 31 ranges.

GENERAL MICROWAVE N608
ReactionlTransmission Wave Meter $179.00

Coaxial Input; Frequency: 3.96 to 8.2 GHz.

GENERAL RADIO 274-NLS
Patch Cord $2.00

Shielded Double-Plug (banana) Patch Cord;
Length: 12"; Connections in Aluminum
Shielding.
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GENERAL RADIO 274-NPM
Patch Cord $1.75

Double-Plug Patch Cord; Right Angle Cord;
Length: 24"; Stackable (banana) Plugs.

GENERAL RADIO 274·NPS
Patch Cord $1.50

Double Plug Patch Cord; Right Angle Cord;
Length: 12"; Stackable (banana] Plugs.

GENERAL RADIO 821·A
Impedance Measuring Circuit $425.00

Twin-T'Bridqe: Frequency Range: 460 kHz to
40 MHz; Capacitance Range: 100 to 1100 pF;
Susceptance Range: -6000 umho to +6000
umho @ 1 MHz; Conductance Range: 0 to
3000 umho; Accuracy: 0.1 % cap, 2% condo

GENERAL RADIO 274-NOM
Patch Cord $1.50

Double Plug Patch Cord In-Line; Length : 24";
Stackable (banana) Plugs.

GENERAL RADIO 1001A
Standard Signal Generator $395.00

5 KC to 50 Me in 8 ranges. Accuracy: +1 %,
two outputs: 0.1 uV to 200 mV @ 50 Ohms.
Amplitude modulation, internal 400 cycle
adjustable ato 80%.

GENERAL RADIO 509F
Standard Capacitor

0.001 uFo

$25.00

GENERAL RADIO 1160
Cabinet $15.00

GENERAL RADIO 509-T
Standard Capacitor

Capacitance: 0.1 uF; Peak Volts:
quency: 40 kHz; Accuracy: 0.25%.

$25.00

500; Fre-

GENERAL RADIO 1160
Cable/1160·RDI-1 $15.00

GENERAL RADIO 509L
Standard Capacitor

0.01 uF o

$25.00

GENERAL RADIO 1160
Cable/1160·RD 1-2

GENERAL RADIO 1160
Cable/1160·RDI-4

$15.00

$15.00

GENERAL RADIO 722·0
Precision Capacitor $75.00

25 to 1150 uuF in 2 ranges. Accuracy: ±O.1 %.

GENERAL RADIO 777-01
Adaptor $.99

Double (banana) Plug to Phone Plug.

GENERAL RADIO 716C-S1
Capacitance Bridge $385.00

Modified 716C designed for high frequency
operation. Measurement range is 100-1150 pF
direct reading, 1-1050 p F substitution. Fre­
quencv range is .1-3 MHz (useful to 5 MHz).
Accuracy is .1% of reading at 1 MHz.

GENERAL RADIO 1203·B
Unit Power Supply $25.00

Unregulated power supply for use with G R
unit oscillators.

$15.00

GENERAL RADIO 1203·B018
Unit Power Supply $79.00

Output Voltage: 300 V de @ 50 rnA, 6.3 V ac
@ 3 Amps; Input Voltage: 210 to 250 V.

GENERAL RADIO 1160-9791
Cable/1160-RDI·1 B

GENERAL RADIO 1201·CQ18
Unit Power Supply $79.00

Output: 300 V de. 6.3 ac; Input: 230 V. This
Power Supply used in conjunction with all
Unit Oscillators and Signal Generators.

$.99
GENERAL RADIO 777·02
Adaptor

Phone Jack to Double (banana) Plug.
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ELECTRONIC INSTRUMENTS,

Output Power: 60 mW or greater. To be used
with 1201 or 1203 Power Supply.

GENERAL RADIO 1208-C
Unit Oscillator $150.00

Latter Model of 1208-8 65 to 500 MHz range;
100 mW output ; ±2% Accuracy. GENERAL RADIO 1217A

Unit Pulser $99.00
GENERAL RADIO 1209-A
Unit Oscillator

Frequency : 250 to 920 MHz ;
mW.

$135.00

Output: 200

Pulse duration : 0.2 to 60,000 usee in 4
ranges. Pulse repetition rate : 30 and 60 Hz.
Output voltage : 20 volts.

GENERAL RADIO 1209-B
Unit Oscillator $150.00

GENERAL RADIO 1217-P2
Pulse Trigger $12.50

250 to 920 MHz, range. 200 mW output. ±1%
Frequency Accuracy.

GENERAL RADIO 1210C
R C Oscillator $139.00

Frequency Range : 20 to 500,000 Hz; Accu­
racy : 3%; Output: Sine & Square Wave;
Output Voltage : 0 to 30 V. To be used with
1203 B Power Supply.

GENERAL RADIO 1211-B
Unit Oscillator $195.00

Frequency Range: 0.5 to 50 MHz in 2
Ranges; Output Power: 400 rnW to 1500 mW.
To be used with 1201 or 1203 Power Supply.

GENERAL RADIO 1218-A
Unit Oscillator $225.00

900 to 2000 MHz range. Power output of 200
mW across band.

1230A

GENERAL RADIO 1230-A
DC Amplifier-Electrometer $325.00

High input resistance, high sensitivity and
excellent stability. ±30 mV to ±10 V full scale
voltage ranges. ±3Xl0- 3 A full scale. Resis­
tance ranges from 300Kn to 10 1 3 Ohms.

1211C

GENERAL RADIO 1232-P1
RF Mixer

To be used with G. R. 1232-A.

$75.00

GENERAL RADIO 1211C
Unit Oscillator $195.00

Frequency : 0.5 to 50 MHz; Output 400 mW.

GENERAL RADIO 1263-A
Regulating Power Supply $175.00

For use with unit o scillato rs whose output
can be co nt ro lled by varying plate vo ltage.

Frequency Range: 50 to 250 MHz in 1 Range;

GENERAL RADIO 1215·B
Unit Oscillator $195.00

GENERAL RADIO 1269A
Power Supply $69.00

Output: 300 V @ 50 mA; Ripple less than 80
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mV rms at fu ll load; A lso, 6.3 V ae @ 3 Amps.
To be used with unit oscillators.

GENER AL RADID 1401-8
Fixed Air Capacitor

Standard: 200 pF; Accuracy: 0 .1 %.

$30.00

•
>

....'!.: . ~ ..
-- '''l!• 'c' ".\t

1422CE

GENERAL RADIO 1432-J
Decade Resistance Bo x $99.00

Resistance : 1 Ohm to 11 ,11 0 In 4 Decades;
Accuracy: 0.05%.

GENERAL RADID 1422-CE
Preci sion Capacitor $ 15 9.00

Capacitance Range: 0.005 to 1.1 pF (2
ranges); Accuracy: 0 .02% of Ful l Scale; Sca le
Divisions: 0 .0002 on Scale 1 and 0.00002 on
second sca le.

13048

GENERA L RADIO 1304-8
Beat Frequency Audio Osc. $475.00

20 Hz to 20 kHz in one logari thmic range. 1
Watt output into BOOn . 80 dB metered
output. Used with G R 1521 recorder tn

automatic frequency respo nse test sets.

GENERA L RADI D 1302-A
Audi o Osc illator $195.00

Wide range unit with excellent stabi l ity for
use as source for bridges and ot her measure­
ment applications. 10 Hz to 100 kHz w it h up
to 20 V output. ±1% distort ion.

GENERAL RADI O 1340
Pulse Generator $325.00

Pulse Period: 0.2 Hz to 20 MHz; Pulse
Duration: 2.5 sec to 25 nsec; Riset ime: 5
nsec; Output: 10 V with ±1 V offset .

GENERAL RADIO 1432-K
Decade Resistance Box $99.00

Resistance : 0.1 Ohms t o 1,111 in 4 Decades;
Accuracy: 0.15%.

GENERAL RAD IO 1346
Audio Freq uency Volt meter $149.00

AC output 0.1 uV to 10 V, dc output 1 uV to
10 V, from external dc to 100 kHz sou rce.

GENERAL RADIO 1432-L
Decade Resistance Box

Resistance : 10 Ohms to
Decades; Accuracy: 0 .05%.

$99. 00

111 ,1 00 in 4

GENERAL RADIO 1390-A
Noise Generator

30 Hz to 5 MHz. 1 volt o utput .
impedance.

GEN ERAL RADI O 1391-P2
Power Supply

Power Supply for 1391.

$135.00

soon load

$39.00

GENERAL RADIO 1432-X
Decade Resistance Box

Resistance : .1 to 111,110 In
Accuracy: 0.5%.

1433H

$99_00

6 Decades;
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1522P2

GENERAL RADIO 1433·H
Decade Resistor $225.00

Resist ance : 1 Ohm to 11 ,11' ,'10 in 7 De­
cades. Accuracy: 0.02% + 2 mohm s.

GENERAL RADIO 1434-M
Decade Resistor SS9.00

Resistance: 1 Ohm to 111, 110 in 5 Decades.
Accuracy: 0.05%.

,.
." ...

GENERAL RADIO 1454-A
Decade Voltage Divider $99.00

Voltage Rat io: .0001 to 1.0000 in steps of
.000100; Accuracy : 0.05%.

GENERAL RADIO 1521·5L
Modified Recording Device 5950.00

Chart Recorder; Sensit ivity: Adjustable fro m
0.05 to 2 mV Full Scale; Freq uency : 990 Hz;
Bandwidth : 35 Hz; Paper Speed: Adjustable
from 2.5 to 75 inches per minute; Or iginally
designed to be used in the 1640 System.

GENERAL RADIO 1522
Extender Board Kit $15.00

Service Extender for 1522 Recorder.

•

--

-.....

.=~

1522

GENERAL RADIO 1522
DC Recorder 5895.00

Writing Speed : 0.5 to 60 in.lsec; Chart Speed:
0.5, 1, 2, 5, 10, 20 sec, min., hrs.linch; 18
Speeds; Supplied wit h 1522-P2 Differential
Preamplifier; Ranges: 2 mW to 100 V/inch in
15 Ranges, 1-2-5 Sequence, 0 .2 u Amps to
100 rnA/inch. 18 Ranges.

GENERAL RADIO 1522·P2
Differential Preamplifier $129.00

Ranges: Controlled by range switches, po lar­
ity switch, and co nt inuous control with ca li­
brated posit ion t hat operates on all ranges.
Voltage: 2 mY/ in. to 100 V/in; 15 Ranges,
' ·2·5 sequence. Current : 0.2 A/in. to 100
rnA/ in; 18 Ranges, ' -2-5 sequence. Accuracy:
±O.5% of full sca le. Linearity : ±O.25% of full
scale. Input resistance between high and low
terminals; Voltage: 1 Mn . Current: 0 .11 to
50.05n depending on sca le as fo llows: Input
Isolation: > 10" n from Guard terminal to
ground, in parallel with < 500 pF. Voltage: V
dc or Peak ac. Common Mode Rejectio n: 160
dB de, 80 dB 60 Hz, Undr iven Guard, typical ;
180 dB ac up to 20 kHz, Driven Guard,
typ ical.

GENERAL RADIO 1525
Data Recorder $795.00

Frequency Response: 15 Hz to 16 kHz; Reel
to Reel Type Reco rder. Audio Correction
Filters with Metered Input & Output.

GENERAL RADIO 1552·8
Sound level Calibrator S75.00

Cali brat ion Frequency: at 400 Hz; Requ ires
400 Hz source.

GENERAL RADIO 1554·A
Sound and Vibration Analyzer 5650.00

Frequency Range: 2.5 to 25,00 cps in 4
ranges. Accuracy : +%; Input Impedan ce: 100
kilohms, unbalanced. Input Voltage Range:
100 ov - 30 V.

,.A
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GENERAL RADIO 1556-B
Noise Impact Analyzer $165.00

Measures elect rica l and acoustical noise peaks,
5 Hz to 20 kHz, 50 us rise t ime response.

GENERAL RADIO 1565-A
Sound level Meter $245.00

44 to 140 dB range, built-in ceramic micro­
phone, hand-held portable, A, Band C.

GENERAL RADIO 1570-ALS
Voltage Regulator $149.00

Input : 115 V, 60 Hz; Output : 115 V nominal
@ 50 Amps. Percentage of Correction : 90% to
110%.

GENERAL RADIO 1558-A
Oct Band Noise Anal Port $450.00

115 Volts: Input: Sound-Pressure Level : 44
to 150 dB re 20 uN/m2 in any band; Band
Filters: conforms to USASI -Z24.10-1953;
Output Read in RMS via Front Panel Meter.
With both Slow and Fast Response. Please
write for compl ete specificat ions.

GENERAL RADIO 1570-ALS-3
Voltage Regulator

Same Specifications as above .

$149.00

GENERAL RADIO 1558·A
Oct Band Noise Anal Port

Same as above with 230 V Input.

$450.00 GENERAL RADIO 157Q-ALS-9
Voltage Regulator

Same Specifications as above.

$149.00

GENERAL RADIO 1560·P31
Carrying Case $5.00

GENERAL RADIO 1560-9632
Microphone Tripod $30.00

T o be used w ith 1560-P40 Preamplifier .

GENERAL RADIO 1560-P32
Tripod/Microphone Adaptor $39.00

To be used for support of external micro­
phone in fi eld applications.

GENERAL RADIO
Accessories For Sound Level System

1560-P72 Cable 25 ft. $18.75, 1560-P72C
Cable 4 ft . $9.50, 1560-P73B Cable 100 ft .
$25.00, 1560-P95 Cabl e Adaptor $4.00,
1560-P96 Adaptor $20.00, 1560-P98 Adaptor
$20.00, 1560-P99 Adaptor Cable $12.00.

$195.00

230 V @ 20
Range: 90 to

GENERAL RADIO 1583-LJ
Automatic Voltage Regulator $195.00

3 Phase Voltage Regulation; Input: 115 V
lLine to Line) 400 Hz. Output: 115 V @ 42
Amps, 8.5 KVA. Correction Range 90 to

110%.

GENERAL RADIO 1582-ALR-2
Automatic Voltage Regulator $399.00

Input : 115 V, Output: 115 V, ±10% @ 25
Amps (2.9 KVA) . Correction Range: 82 to
124%.

GENERAL RADIO 1571-AH
Automatic Voltage Regulator

Input: 230 V +10%; Output :
Amps; (4.6 KVA). Correction

110%.

GENERAL RADIO 1570-ALS-15-P2
Voltage Regulator $125.00

Militarized Version of above. Will operate in
both 50 and 60 Hz.

$4.00
GENERAL RADIO 1560-P95
Cable
Accessories for Sound Level System .

GENERAL RADIO 1560-4100
Power Supply $125.00

Battery Eliminator for 1560-P40 Pre-ampli­

fi er.

GENERAL RADIO 1583-LMJ
Automatic Voltage Regulator

Same as above only Bench Model.

$195_00
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1605A

1650-8

GENERAL RADID 1605·A
Impedance Comparator $375.00

100 Hz to 100 kl-lz, 2 Ohm to 20 megohm.

GENERAL RADIO 1620-A
Capacitance Bridge $1895.00

High precision capacitance bridge for direct
measurement of capacitors or intercompar­
ison of standard capacitors and others. Range
extends from less than 1 pF to 1 uF.
Accuracy: ±.Ol % at 1 kHz. Supplied with
1310A Oscillator and a 1232A Null Detector
Ampl ifier.

1632·A

GENERAL RADIO 1632-A
Inductance Bridge $995.00

Precision inductance bridge for direct
measurement of inductors or intercomparison
of standard inductors and others. Range .1
mH to 1111 H; Accuracy: ±.1 % direct read­
ing. Also measures Q. Requires external qen­
erator and detector such as G R 1310A and
GR 1232A.

GENERAL RADIO 1650A
Impedenee Bridge $475.00

Direct reading bridge for R, L, C measure­
ments. Built-in 1KHz oscillator and detector.
Also measures dissipation and storage factor.

1652A

GENERAL RADIO 1652-A
Resistance Bridge $225.00

Production testing of resistors by indicating
deviation from standard. Also measures resis­
tance from 1n to 1MfUO.5%.

GENERAL RADIO 1681-A
Impedance Comparator $895.00

R, L, C to 0.005% accurate comparison.
Digital Readout. 0.001 % resolution. Three
terminal connections. BCD output.

GENERAL RADIO 1682
1 MHz Automatic Capacitance
Bridge $2895.00

Range: 0.001 pF to 0.02 uF; Basic Accuracy:
.1 %; Up to 20 measurements per second.
Built-in bias a to 100 V; Capacitance: Range:
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00.001 to 1999.9 pF; Accuracy : .2% ±.005%
fs; 02.00 to 19.99 nF; Accuracy : 5% ±,05%
fs; Conductance: Range: 00.0 1 to 1999 un:
Accuracy: 1% ±1 cou nt; 02.0 to 19.9 mn;
Accuracy: 5% -.5% fs; Display 5 digits capaci­
tance nixie type and 4 digi ts for conductance.
Units supp lied less Pl , 2, or 3 fixture (op­
tional at extra cost).

GENERAL RADIO 1750·A
Mechanical Sweep Drive $45.00

Adjustable over 9 turnrange with sweep arc
from 30_3000

• Sweep rate from 0.5 to 5 per
second.

GENERAL RADIO 1806-P2
Range Multiplier $10.00

Mult iplication Ratio: 10:1. The Range Multi­
plier is a 10:1 capacitive voltage divider that
screws onto the probe in place of the regular
probe tip. It permits use of the probe (desir­
able above 150 kHz) for voltages from 150 to
1500 volts.

GENERAL RADIO 1808
AC Millivolt Meter 5245.00

Range: 150 uV to 150 V in 6 Ranges. Input
Impedance: 10 megohms/ 10 pF . Accuracy:
1%. The G R 1808 is an average reading
voltmeter calibrated to read the rms value of
sign waves. Its bandwidth is 10 Hz to 10 M Hz.

•,
•

1822

GENERAL RADIO 1822
Digital Voltmeter Calibrator $995.00

100 mV to 1000 V de output, 10 ppm
stability. automatic steping, programmable,
an excellent mobile secondary standard for
dvm calibration.

GENERAL RADIO 1840A
Output Power Meter 5375.00

Power Range: 0.1 mW to 20 W; Freq. Range:
20 Hz to 20 kHz; Input Impedance: 0.6n to
32 krz , Provides a total of 48 different input
impedances; Accuracy: 0.3 dB to 1.5 dB over
frequency range.

GENERAL RADIO 1862·A
Megohmeter 5165.00

.5 - 2,000,000 Megohms. Test voltage of 50
and 500 volts.

G.H.S.5613
Megpot 579.00
Ranges: 1·40 megohms @ 200 volts, 2.5·100
megohms @ 500 volts meter sca les. Mu lti­
pliers: 1X· , OOX in 6 steps. This unit is both a
HiPot Tester and a Megohmeter.

GERTSCH CRB·l
Complex Ratio Br idge 5750.00

These self-contained instruments provide the
means to measure comples ratios of trans­
formers, svnchros, resolvers, networ ks, etc.
Measures phase angles as small as .00 10

. Six
place resol ution. 30 to 400 Hz, 2.5F or 200 V
max.

GULTON INDUSTRY 102·,1
Voltage Control Assembly $39.00

Unit to be used in Microwave Switching
Systems. Inquire for Specifications.

HARRISON 810B
Low Voltage Power Supply $285.00

o to 60 Vol ts @7.5 A mps; Regulation 0.02%.

HARRISON LABS 814·A
Regulated Power Supply 5245.00

Output: 0 to 36 V @ 0 to 25 Amps.; Load
Regulation: Less than 0 .03%. Line Regula­
tion : Less than 0.03%. Ripple & Noise: Less
than 1 mY. Input: 11 5 V @60 Hz.
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Harrison Lab 620 1A

HEWLETT PACKARD 130 BR
Rack Mount Oscilloscope 51 89.00

DC to 300 kHz, 1 mV to 125 V/cm: 0.2 usee
to 12.5 seclcm plus X5 Magnifier : X -Y Scope
Feature, 5" CRT.

HARRISON LABS 6201 A
Power Supply 5125.00

Output: 0 to 20 V at , % Amps; Load Reg .:
.01%; Line Reg.: .01 %; Ripple and Noise: .2
mV RMS.

«s •

. '"
, 30C

HARRI SON LABS 6242·A
Power Supply 5179.00

Output : 0 to 32 V @ 2 Amps or 0 to 64 V @

1 Amp. Regulation: Better than 0.03%.
Ripple & Noise : Less than 200 mY. Input:
115 V @ 60 Hz.

HARRISON 6224B
Power Supply

oto 24 volts; 0 to 3 Amps.

5245.00
HEWLETT PACKARD 130C
Oscilloscope 5425.00

DC to 500 k Hz, 200 uV to 125 V/cm: 1 usee
to 5 sec/em plus X5 Magnifier : X· Y Scope
Features 5" CRT.

HEWLETT PACKARD 140A
Oscilloscope 5359.00

Requires 1400 Series Plug-In: 5" CRT, Main­
frame.

HEWLETT PACKARD 122A
Oscilloscope $385.00

Vertical Bandwidth and Sensitivity: DC to
200 kl-lz. 10 mV to 10 V/cm; Range of
Timebase: 5 usec to 200 ms/c m plus X 5
Magnifier; Dual T race Version of 120A.

HEWLETT PACKARD 120AR
Oscilloscope 5295.00

DC to 200 kHz, Dual Trace, Sensitivity: 10
mY/em to 10 V/cm in 4 ranges; Sweep
Range: 5 usee to 200 ms/cm; Different ial
Input : Auto. sync. Ract Mount. Mod. C55.

HEWLETT PACKARD 130A
Oscilloscope $345.00

Vertical Bandwidth and Sensitivity: 1 mV-20
V/cm DC-300 kHz ; Timebase Sweep T ime In
em/sec or cm/div: 1 sec-B sec, also DC-30G
kHz from External Sweep Signal; High Gain
Unit. 5" CRT.

200CD

HEWLETT PACKARD 200 CDR
Wide Range Oscillator $165.00

Same as above in Rack Mount Version.

HEWLETT PACKARD 141A
Oscilloscope 5695.00

Storage Oscil loscope, Variable Persistence 5"
CRT. Requires 1400 Series Plug-Ins.

HEWLETT PACKARD 200AB
Audio Oscillator $125.00

20 Hz to 40 kHz in 4 bands. 1 Watt output
(24.5 vol ts] int o 75 Ohms.

5159.00
HAST INGS B-22
Precision Air Meter

......_- AST/SE RVO SYSTEMS. INC. • 20 REPU BLIC ROAD • NORTH BIL.LERICA. MA 01862 • 617.667.85 41 _

tBA



ELECTRONIC INSTRUMENTS

Output: 20 Hz to 200 kH z, 10 volts of
output.

HEWLETT PACKARD 200 CR
Audio Oscillator $99.00

HEWLETT PACKARD 2506
R.X. Meter $1595.00

500 kHz to 250 MHz. 15n to 0.1 Mn , 0 to
20 pF, 0.001 uH to 100 ml-l.

H •r--- ~ •

•
• •• • ••• ,
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HEWLETT PACKARD J·281A
Adaptor $25.00

Frequency : 5.30 to 8.2 GHz; SWR 1.25.

HEWLETT PACKARD 302A
Wave Analyzer $1175.00

20 Hz to 50 kHz. voltage 30 uV to 300 V.

HEWLETT PACKARD X-281A
Adaptor 529.00

Frequency: 8.2 to 12.4 GHz ; SWR 1.25.

2048

HEWLETT PACKARD 201 6
Audio Oscillator 5115.00

Output : 20 Hz to 20 kHz @ 3 Watts into 600
Ohms.

HEWLETT PACKARD 2046
Test Oscillator 5195.00

Frequency range: 5 Hz to 560 Hz in 5 ranges;
Dial accuracy: ±3% of setting. Frequency
response : ±3%, GOon . Output : 10 mW into
BOOn ; 5 V rms open circuit . Di stortion: Less
than 1%. Noise: Less than 0 .05% mat output.
Battery operated.

20 Hz to 20 kHz ranges. 5W output into 50,
200, 600 or 5000. Bui It-in attenuators,
input/output meters.

HEWLETT PACKARD 211A
Square Wave Generator $95.00

Range: 1 Hz to 1 MHz; Output: -3.5 V POp
across 75 Ohms. ·7 V p-p across 600 Ohms.

310A

• •
•

•

•
k""]

• •

HEWLETT PACKARD 310A
Wave Analyzer 51495.00

1 k Hz to 1.5 MHz, bw 200 Hz, 1 k Hz and 3
kHz, range 10 uV to 100 V.

$195.00
HEWLETT PACKARD 205·AG
Oscillator

HEWLETT PACKARD 212A
Pulse Generator $125.00

Pulse with continuously variable from 0.07 to
10 usee. Amplitude 50 V peak positive or
negat ive into 50 Ohms load. 50 dB attenu ator
in 10 dB steps. Pulse ri se and delay time 0.02
usee. Rep. Rate: 60 to 5000 cps, external
sync to 5000 pps.
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HEWLETT PACKARD 3300
Distortion Analyzer $225.00

20 to 20,000 Hz frequency range. Measures
distortion down to .1%. Voltmeter indicating
meter has VU ballistic characterist ics to meet
FCC requirements for broadcast ing. A lso an
AM detector: 500 kHz to 60 MHz.

HEWLETT PACKARD X·370B
Fixed Attenuatar

8.2 to 12.4 GHz. 6 dB.

HEWLETT PACKARD K·375A
Variable Attenuatar

18.0 to 26.5 GHz. 0 to 20 dB.

$40.00

S195.00

Range of 0- 110 dB in 1 dB steps. Response:
0-1 50 kHz, 600 Ohm impedance levels. 5
Watts power.

HEWLETT PACKARD 350B
Attenuatar Set S69.00

HEWLETT PACKARD R·375A
Variable Attenuatar

8.2 to 12.4 GHz. 0 to 20 dB.

$130.00

HEWLETT PACKARD 3500
Attenuatar Set $115.00

DC to 100 kHz, 11 0 dB in 1 dB steps.

HEWLETT PACKARD 355A
Precision Coax Attenuatars $75.00

0-12 dB in 1 d8 steps, DC to 500 MHz, 50
Ohms, BNC (F/ F).

X375A

S165.00
HEWLETT PACKARD X·375A
Variable Attenuatar

8.2 to 12.4 GHz. 0 to 25 dB.

$75.00

DC·5oo MHz, 500·1 20 dB in 10 dB steps,
Ohms, BNC (F/ FI.

HEWLETT PACKARD 355B
Precision Coax Attenuatar

HEWLETT PACKARD 3550
Precision Coax Attenuator $95.00

Same as 355C but 0-1 20 dB in 10 dB steps.

3550

HEWLETT PACKARD X·370 A
Fixed Attenuator

8.2 to 12.4 GHz. 3 dB.

S149.oo

Wide ra nge AC measurements. H igh sensi­
t ivity. A lso has direct- reading dBm. 10 Hz to
4 MHz. 0.0001 to 300 V in 12 ranges. 10
megohm input impedance. Accuracy 2%.

HEWLETT PACKARD 4000
AC Voltmeter

HEWLETT PACKARD 400E
AC Voltmeter $280.00

V oltage Range: 3 mV to 300 VRMS full sca le;
Freq. Range: 10 Hz to 10 MHz; Input
Resistance: 10 Mn; Accuracy : (40 Hz to 400
k Hz), full scale ± 1%.

HEWLETT PACKARD 400AB
AC Voltmeter $85.00

3 mV-300 V in 11 ranges. 20 Hz-l M Hz
response. Similar phys ical design as HP400D.

$40.00

$95.00

GHz, 50

•
"-.-

HEWLETT PACKARD 355C
Precision Coax Attenuatar

0·12 dB in 1 dB steps, DC to 1
Ohms, BNC IF/ F) .
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.~ HEWLETT PACKARD 400HR
Vacuum Tube Voltmeter $175.00

Rack Mount. Wide Range AC measurements
10 Hz to 4 MHz; 0.0001 to 300 V in 12
ranges, 10 megohm input impedance; accu­
racy 1%.

HEWLETT PACKARD 4OD-H
VTVM 5195.00

AC 1 mV to 300 V ; 10 Hz to 4 MHz.

. ­•

--
-

-

400EL

HEWLETT PACKARD 4106
Vacuum Tube Voltmeter $125.00
20 Hz to 700 MHz, 1 V dclac to 300 V ac or
1,000 V de 0.2n to 500 Mn .

HEWLETT PACKARD 400EL
AC Voltmeter 5280.00

Volt Range: 1 mV to 300 V, Frequency
Range: 10Hz to 10 MHz, Accuracy 1%. Also
has a Linear dB Scale- l 0 dB ta+2 dB (10 dB
between ranges) .

HEWLETT PACKARD 411AR
RF Millivoltmeter 5285.00

10 mV - 10 v rms full sca le in 7 ranges.
Frequency range 500 kHz - 1 GHz, accuracy
±3% of full scale.

HEWLETT PACKARD 412A
DC Meter 5285.00

Measures volts 11 mV · 100 V) , Amps 11 uA-l
AI and Ohms 11 Ohm·l00 Megohm) .

HEWLETT PACKARD 413AR
DC Null Voltmeter 579.00

Zero ce ntered ranges of 1 mV-10aO vo lts.
Input resistance (1().200 megohm). Accuracy
of 2%.

HEWLETT PACKARD 415E
VSWR Meter 5385.00

Range 70 dB, ace ±0.05 dBll0 dB step, sens
0.15 u VRMS f .s,

400F
HEWLETT PACKARD 420A
Crystal Mount Detector

0.01 to 12.4 GHz, NIMI/B NCIF I.

$45.00

HEWLETT PACKARD 400F
AC Voltmeter 5280.00

100 uV to 300 V to fu ll scale in 14 ranges, 20
Hz to 4 Hz with 4Mn input impedance .

HEWLETT PACKARD X·421A
Crystal Detector

Frequency : 8.2 to 12.4 GHz.

559.00
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HEWLETT PACKARD 423A
Crystal Detector $95.00

0.01 GHa to 12.4 GHz, low-level sens > 0.4
mV/uW.

HEWLETT PACKARD 477·B
Thermistors Mount $45.00

200 Ohms negative 10 MHz to 10 GHz. To be
used with 430-C Power Meter.

11 voltage ranges from ±lO uV to 1 V. 18
current ranges from ±l O pA to 3 rnA. DC
amplifier feature with 10 dB gain, 0-1 V
output.

HEWLETT PACKARD 425A
DC Microvolt-Ammeter $345.00

HEWLETT PACKARD X·485B
Detector Mount

Frequency: 8.2 to 12.4 GHz.

HEWLETT PACKARD P-486A
Thermistor Mount

Frequency: 12.4 to 18.0 GHz.

$99.00

$119.00

HEWLETT PACKARD 425AR
DC Microvolt Ampmeter $299.00

Positive and Negative voltage from 10 uV-l V
in 11 ranges . Positive and Negative current
from 10 pA-3 rnA in 18 ranges ±3% of end
scale. Also can be used as a DC amplifier with
100 dB max gain, 0-1 V output.

HEWLETT PACKARD 431B
Power Meter (H34) $275.00

Solid State unit with 1 uW to 10 mW ranges,
10 MHz to 40 GHz with appropriate ther­
mistor mounts.

HEWLETT PACKARD X-486A
Thermistor Mount

Frequency: 8.2 to 12.4 GHz.

HEWLETT PACKARD H·487B
Thermistor Mount

Frequency: 7.05 to 10.0 GHz.

HEWLETT PACKARD P·487B
Thermistor Mount

Frequency: 12.4 to 18.0 GHz.

$139.00

$59.00

$110.00

HEWLETT PACKARD H01·431B
Power Meter $125.00

Same as HP 431 B except above unit has 5
inputs for thermistors.

HEWLETT PACKARD 444A
Crystal Detector

2.6 GHz to 18.0GHz.

$69.00

HEWLETT PACKARD R·487B
Thermistor Mount

Frequency: 26.5 to 40.0 GHz.

HEWLETT PACKARD X·487B
Thermistor Mount

Frequency: 8.2 to 12.4 GHz.

HEWLETT PACKARD K-487C
Thermistor Mount

Frequency: 18.0 to 26.5 GHz.

$99.00

$110.00

$110.00

HEWLETT PACKARD 456A
AC Current Probe $125.00

Sen: 1 mV/mA at 1 kHz. Frequency
Response: 25 Hz to 20 MHz. Can be used
with conventional voltmeters/asci Iloscopes.

HEWLETT PACKARD 521C
Electronic Counter $89.00

Measures frequency, speed. Frequency Range:
1 cps to 120 kHz. Direct reading, Accuracy
within ±1 count ±.Ol%, 5 place registration.

HEWLETT PACKARD 457A
AC/DC Converter $79.00

HEWLETT PACKARD 523B
Counter $195.00

Frequency Range: 10Hz to 1.1 MHz. 6 Digit
Readout.
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HEWLETT PACKARD 526A
Video Amplifier $49.00

Plug-In for 524 Series Counters.

HEWLETT PACKARD 525·C
Frequency Convertor $125.00

100 to 500 MHz. To be used in a 524
Counter.

HEWLETT PACKARD 526D
Phase Unit $49.00

For use with 524 Series Counters. Measures a
to 3600 lead or lag , ±.lo Accurcv.

HEWLETT PACKARD 608B
Signal Generator $475.00

Frequency Range: 10-410 MH z in 5 bands.
Emission: CW, AM, Pulse (external ). Output
Voltage : . 1 V to .8 V Calibrated . Output
Impedance : 50 Ohms: Modu lation : 400, 1000
Hz internal (Q.-90%) : Frequency Calibration :
± 1 dB.

HEWLETT PACKARD 606A
Signal Generator $925.00

50 kHz - 65 MHz in 6 bands ± 1%. Output
level adjustable 0.1 uV to 3 V into 50 Ohm s.
Built-in crystal calibrat or, 400-1000 Hz mod­
ulation.

HEWLETT PACKARD K-532A
Frequency Meter $395.00

Frequency: 18 .0 to 26.5 GHz ; Accuracy :
0.068%; Scale Division: 5 MHz.

HEWLETT PACKARD 612A
Signal Generator $995.00

450 MHz to 1230 MHz output 0.1 uV to 0.5
V.

HEWLETT PACKARD P·532A
Frequency Meter $350.00

Frequency Range : 12 GHz to 18 GHz; Accu­
racy : 0.068%; Conn : WR62; Scale Division : 5
MHz.

HEWLETT PACKARD H25-562A
Digital Recorder $329.00

To Print columns 1 through 10 from a HP
Counter "1 " State Positive, No Storage.

HEWLETT PACKARD 540B
Transfer Oscillator $395.00

10 MHz to 12.4 GHz range of frequency
measurements when used with counter cover­
ing 100-200 MHz.

$59.00

$49.00

1100 to

$39.00

110 to 100

HEWLETT PACKARD 526B
Time Interval Unit

Plug-In for 524 series Counters.

HEWLETT PACKARD 524C
Frequency Counter $139.00

Measures frequency (10 Hz to 10.1 MHz) and
period (0 to 100 kHz) with basic unit.
Plug-Ins extend range of unit to 510 MHz plus
time interval and phase mea surements. Time­
base stability of 5/108 per week. 8 Digit
"Nixie" Readout .

HEWLETT PACKARD 525A
Frequency Converter

Plug-In for 524 Series Counters
MHz).

HEWLETT PACKARD 525B
Frequency Converter

Plug-In for the 524 Series Counters
220 MHz).

HEWLETT PACKARD 650-A
Oscillator

Frequency : 10 Hz to 10 MHz;
mW o r 3 V into 600 Oh ms.

$245.00

Output : 15

P532A
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HEWLETT PACKARD 710
Power Supply $125.00

Output: 180 to 360 V de @ 75 rn A. 6.3 V
Filament.

HEWLETT PACKARD 739AR
Frequency Response Test Set $299.00

Provides 300 kHz to 10 MHz with provisions
for external input below that range. Has a set
level monitor whose accuracy and repeata­
bility is ±5%.

HEWLETT PACKARD 741·A
AC/DC Differential Voltmeter $995.00

DC Standard: a to 1000 V in 4 ranges;
Accuracy: ±O.aOl % of range. Differential
Voltmeter: 4 ranges from 1 to 1000 Vae/dc,
de Accuracy: ±O.OO4% of range, de to 100
kHz. DC Source: 0 to 1000 V with currents
up to 20 rnA.

$149.00

$59.00

HEWLETT PACKARD R·752D
Directional Coupler

26.5 to 40.0 GHz. 20 dB.

HEWLETT PACKARD X·750D
Directional Coupler

B.2 to 12.4 GHz. 20 dB.

$495.00

VSWR : 3.0.

687e

HEWLETT PACKARD 687C
Sweep Generator

Frequency: 12.4 to 18 GHz.
Similar to G86e.

$125.00

$125.00
HEWLETT PACKARD X·752D
Directional Coupler

8.2 to 12.4 GHz. 20 dB.

HEWLETT PACKARD 7BBC
Directional Detector $195.00

3.7 to B.3 GHz. 20 ca. BNC(F) crystal
detector secondary. N(M/F) .

788C

HEWLETT PACKARD 7660
Dual Directional Coupler $75.00

940 - 1975 MHz. 20 dB. N(M/F) with N(F)
secondary.

HEWLETT PACKARD X·752C
Directional Coupler

B.2 to 12.4 GHz. 10 dB.

7 21 A

HEWLETT PACKARD 7126
Power Supply $99.00

0·500 V de at 100 rnA. 50 mV regulat ion.
300 V de bias at 50 rnA. 0 150 V de bias at 5
rnA, 6.3 V ae at 10 Amps. Meters for both
voltage and current.

HEWLETT PACK ARD 724BR
Power Supply $89.00

Automatic solid state unit provides up to 48
hours standby operation for HP103AR
l04AR or similar units.

HEWLETT PACKARD 721A
Power Supply $99.00

Voltage: 0 to 10.0 to 30. 0 to 300 V.
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HEWLETT PACKARD 767D
Dual Directional Coupler $75.00

1.9 to 4.0 GHz. 20 dB, NIM/Fl. w it h N(F)
secondary.

HEWLETT PACKARD 802B
Power Supply $325.00

Twin Outputs. Output : a to 36 V @ 0 to 1Y2
Amps. Regul ation : Less than 0.01 %. Ripple
and Noise: 200 uV. Input : 115 V, 60 Hz. 8 85A

HEWLETT PACKARD X·885A
Phase Shifter $449.00

Frequency Range : 8.2 to 12.4 GHz. Phase
Range: -360 to + 360 Electri cal Degrees.

HEWLETT PACKARD P-932A
Harmonic Mixer $260.00

Frequency Range: 12.4 to 18 GH z. To be
used with 540A or 540B , mixing generated
harmonics with the unknown waveguide f re­
quency.

$25.00

G-9 10A

HEWLETT PACKARD G·910A
Waveguide Termination

Frequency: 3.95 to 5.85 GHz.

8098

HEWLETT PACKARD 809B
Universal Carriage $100.00

To be used with slotted sect ions from 3 GC to
18 GC.

HEWLETT PACKARD X810·B
Slotted Section $85.00

Mounts in 809B Hewlett Packard Carriage.

HEWLETT PACKARD 855B
Power Supply $119.00

0. 1% Regulation a to 18 V @ ato 1.5 Amps:
Constant current and vo ltage.

HEWLETT PACKARD X-870A
Slide Screw Tuner

Frequency : 8. 2 to 12.4 GHz.

$169.00
HEWLETT PACKARD X·910A
Termination

Frequency : 8.2 to 12.4 GHz.

$25.00

HEWLETT PACKARD X-880A
E H Tuner

Frequency: 8.2 to 12.4 GHz.

$75.00
HEWLETT PACKARD X·910B
Termination

Frequency: 8 .2 to 12.4 GHz.

$25.00
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HEWLETT PACKARD X-920A
Adjustable Short $79.00

Frequency Ran ge: 8. 2 to 12.4 GHz. Provides
an adjusta ble sho rt circuit as a reference
po int.

HEWLETT PACKARD 1416A
Swept Frequency Indicator $575.00

Bandwidth: Linear - Variable from 1 kHz to
30 kHz; Logarithmic - Var ies w ith input;
Deflection Factor (Sensiti vit y): Linear - 50
uV/div to 10 mV/div; Logarithmic - 0.5
dB/div to 10 dB/div; Recorder Outputs: Vert
- Ga in adjustable from a to appro x 200
mV/d iv; Horiz - gain adjustable from a to
approx 100 mV/di v; Inputs: Vert - Input
impedance 75 kn ; Horiz-Amplitude between
7. 5 V and 20 V.

HEWLETT PACKARD 2401A
Digital Voltmeter $150.00

Voltage Range: 0.1 V to 1000 V dc fs in 4
ranges, Input Impedance: 10 meg n on 10,
100, 1000 V rang es, 1 Meg n on 1 V range,
100 kn on 0.1 V range: < pF on all ranges;
A bso Iute Accuracy: 0 .01 % of readi n9
±0.00 5% fs ±1 digit ; Frequency Range: 5 Hz
to 300 kHz; Display : 6 digit in line digital ­
t ube readout ; Noise rejection: > 140 dB.

HEWLETT PACKARD 24108
AC Ohm Converter $500_00

Set w ith 2401 or 2402 DVMS; 0.1 to 750 V
ac rms; 50 Hz to 100 kHz; ±0.05%; Resistance
readings to 10 Megohms ±0.015%.

3300 A

HEWLETT PACKARD 3300A
Function Generator $425.00

0.01 Hz to 100 k Hz, output 15 V pop into
600n, waveforms sine, squa re, and triangle.

HEWLETT PACKARD 3302A
Trigger/Phase Lock Plug-In $175.00

Trigger Requirements: Single cycle-manual or
external, DC coupled ; Requires 0.5 V externa l
trigger. Multiple cycle-manual or externa l
start/stop. DC coupled; requ ires 0.5 V to
sta rt, 0 V to stop. Phase lock - 10Hz to 100
kHz, DC couples; Phase Dial Accuracy : ±10°
from 10 Hz t o 10 kHz; ±20° from 10 kHz to
100 kHz on X 10 range. Used in Hewlett
Packard 3300 Generator.

HEWLETT PACKARD 3304A
Plug-In $150.00

DC Offset : Voltage Range - Adjustabl e a to
± 16 V open circuit and ±1 V venter: DC
Stability - ±50 mV over 24 hr period ; Offset
Square Wave: Out put Polarity - Positive or
negative; Amplitude - >15 V pop open
circuit ; Sawtoot h Waveform : Frequency
Range - 0 .01 Hz to 100 kHz; Dial Accuracy
- < ±10% fs, 0.01 Hz to 1 Hz; < ±5% fs, 1 Hz
to 100 kHz; Ampl : 15 V pop open circuit;
Freq. Response: < 2%, 0 .01 Hz to 10kHz;
< 5%, 10 kH z to 100 kHz; Sweep Width : 0 to
at least 1 decade on anyone range.

HEWLETT PACKARD 3430A
Digital Voltmeter $179_00

3 Y2 Digit; 100 mV t o 1000 Volts in 5 Ranges.
Accuracy t . l %.

HEWLETT PACKARD 3439A
Digital Voltmeter $400_00

Voltage Range: up t o ±999.9 V ac/dc; Accu­
racy: ±.05%. Fixed Sample Rate: 2-3/sec. 4
digit readout in line nixie tubes.

HEWLETT PACKARD 3440A
Digital Voltmeter $399_00

Four digit Nixie readout wit h DC vo ltage
range from 100 mV to 1000 V ±.05%
accuracy.

HEWLETT PACKARD 3441A
Digital Voltmeter Plug-In $25.00

DC Range Selector: Ranges 9.999 V, 99.99 V,
or 999.9 V; Accuracy: ±0 .0 5% of read ing; ±1
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HEWLETI PACKARD 5253B
Frequency Plug-In

Increases frequency range of 5245L to 500
MHz.

3441 and 3439A

digit; Used with 3439A/3440A DVM 4 digit
presentation.

HEWLETI PACKARD 3442A
Digital Voltmeter Plug-In $99.00

Automatic Range Se lector maintains the
" 344 1A" manual range and adds automatic
and remote range features; Accuracy: ±O.05%
of reading ±1 digit; Used with " 3439A"/
"3440A" DVM 4 digit presentation.

HEWLETI PACKARD 3445
Auto Ranging Plug-In 5299.00

Vo ltage Range A C and DC, 9.999, 99.99,
999.9 V, Voltage Accuracy; AC . 2 counts;
Voltage Accuracy: DC 0.05% of reading 1
digit.

HEWLETI PACKARD 5300A
Modular Counter System $625.00
Depending on " Plug-On" module used in
conjunct ion with "5300A"; Frequency : 10
MH z to 525 MHz; Time Interval Resolution
100 ns: Auto-ranging; Time Interval Holdoff;
6 Digit LED Display; AC or Batter Operation;
Weight: 3% Ibs. Supplied with 5302A Pluq-In
DC to 50 MHz.

HEWLETI PACKARD 5325B
Universal Counter $675.00

Range: DC coupled - 0 to 20 MHz, AC
coupled - 10 Hz to 20 MHz; Sensitivity : 0.1
V RMS sine WiNe, 0.3 Vp-p pulse, 50 nsec min
pulse width; Impedance: 1Mn shunted by 30
pF ; Overload Level: 1.5 V RMS X atten
settings.

HEWLETI PACKARD 3460B
Digital Voltmeter $1695,00

1 V f.s. to 1 kV , acc ±0.OO4%, range 1 V dc
f.s. to 1 KV de, ace ± 0.004%, 5 digit display.

••
..,

<J

Frequency Range: 0 Hz to 50 MHz. Seven
Digits, BCD output, T imebase : 2/ 107/mont h.
Gate Times: 1 s-10s. Measures: Frequency,
Period, Multiple Period Average, Ratio, Mul­
tiple Ratio .

HEWLETT PACKARD 5244L
Electronic Counter 5675.00

5326A

HEWLETI PACKARD 5326A
T imer/Counter $895.00

Frequency: 0 to 50 MHz (DC coupled);
Period Average, Totalize, Ratio Scaling and
Time Interval Averaging. 7 Digits Display;
Display Storage, Internal 10 MHz clock.

5253 B

• •- - -

S360A

HEWLETT PACKARD 5360A
Computing Counter $5850. 00

Suppl ied with: 5379A, 5365A, 5375A.
Accuracy: 1 part in 10 per usee: Input
Channel B: Range: 1 kHz to 320 MHz, AC
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coupled; Impedance: 50n nominal, VSWR,
1.3 or less; Maximum Sensitivity - 20
mVRMS; Level Control - Cont inuously
adjustable; Input Channel A: Range: 0.01 Hz
to 10 MHz, DC coupled, 100 Hz to 10 MHz,
AC coupled; Impedance: 1 Megn shunted by
20 pF; Sensitivity : 100 mV RMS sine wave;
Level Control: Adjustable over ±3 V de
mult iplied by Sensit ivity Mult iplier position;
Display: 12 digits, in-line, Ni xie digita l read­
out; Ti rnebase: Crystal Frequency (inte rnal)
5 MHz ; Stability Aging Rate : 5 parts in 10 10

per 24 hours afte r warm-up; Load Stabil ity :
<± 2 parts in 10 11 for open, short, SOn
resist ive, son induct ive, son capacitive.

HEWLETT PACKARD 6203B
DC Power Supply 8125.00

Output: 0 to 7.5 V @ 0 to 3 Amps.
Regulation: Better than 0.03%. Ripple and
Noise: 200 uV. Input : 115 V; 48 to 440 Hz.

HEWLETT PACKARD 6213A
Power Supply $69.00

Output : 0 to 10 V @ 1 Amp. Regulation : 4
mV. Ripple and Noise: 200 uV. Input: 115 V,
4B to 440 Hz.

HEWLETT PACKARD 6215A
DC Power Supply $69.00

Output : 0 to 25 V @ 400 mA; Regulation 4
mY ; Ripple and Noise: 200 uV.

HEWLETT PACKARD 6265A
Power Supply 8315.00

INo K Bar) Output: 0 to 36 V at 3 Amps;
Reg: .01% Metered with Voltage and Current
Controls. Ripple less than 5 mY.

•
~ CJ CJ•... -.

627 4A

HEWLETT PACKARD 6274A
DC Power Supply 8459.00

Output: 0 to 60 V @ 0 to 15 Amps.
Regulation: 0.0 1%. Ripple and Noise: 200
uV. Input : 11 5 V 57 to 63 Hz (15 Ampsl.

HEWLETI PACKARD 6289A
Power Supply 8195.00

Output : 0 to 40 V. 1II Amps; Re9: .01 %;
Ripple and NOise: 1 mV pop; Voltage and
Current Controls Metered.

HEWLETT PACKARD 6253A
Power Supply 8325.00

(No K Bar) Dual Output : 0 to 20 V at 3
Amps; Reg. : .01 %. Ripple and Noise: 200 uV
RMS. Remote programmi ng. Metered.

HEWLETT PACKARD J09-6255A
Power Supply 8400.00

Vol tage Range: a to 40 V de; Current Range
o to 1.5 A; Load Regulation: 0.01 % plus 2
mV ICV ); 0.01 % plus 250 uA (CC); Line
Regu lat ion: 0.01 % plus 250 uA (CC), 0.01 %
plus 2 mV ICV) ; Ripple and Noise: 200 u
V RMS/ 1 mV POp ICVI. 500 uA RMS (CC);
Meter Accuracy : 3%.

6384A

HEWLETT PACKARD 6384A
Power Supply

Output : 4-5.5 V at B Amps;
Ripple and Noise : 5 mV pop;
Current Controls Metered .

'" '"\ I I
1 r"'l,-,n •. ~ ,

3474 A

8150.00

Reg: 1 mV;
Voltage and
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Hipotronics HA5

HIPOTRONICS HDA5
AC Hipot Tester

Output Voltage: 0 to 3 KV-AC
Indicators: A rcing and Leakage.

HEWLETT PACKARD 34740A
Dig ital Multimeter $599.00

Supplied w ith: 34720. 34702A. A C & DC: ±1
V to ± 1 kV in 4 ranges; Overrange : 100%
except 20% on 1 kV range; Input Impedance:
10 Mn on ± 100 V and ± 100 kv. 11 .1 Mn
on ± 1V and ± lOV range; Frequency: 45 Hz
to 100 kHz; Ohms ranges: lOOn to 10 Mn in
6 ranges; Current th rough unknown: 10 rnA
on 1Dan decreasing one decade for each
range increase; Overload Protect ion: ±350 V
Peak (250 RMS).

HEWLETT PACKARD 11519A
Adaptor $35.00

Tapered Sect ion; Frequency: 18 to 26.5 GHz.

•

• •

, ..~

$199.00

(Metered);

HEWLETT PACKARD 11520A
Adaptor $35.00

Tapered Sect ion; Frequency: 26.5 to 40 GH z.

HEWLETT PACKARD 11521A
Mixer $30.00

Mixer for XBand Waveguide. Frequency: 8.2
to 12.4 GHz.

HONEYWELL
Standard Conductance Bridge $325.00

Measurem ent Range: 10-3 to 10- 15 mhos.
Similar to the 1700 Bridge; Please write for
complete specificat ions.

HONEYWELL l04WIG
Galvanometer $89.00

Null Detector Range: -4 to 0 to +4 V olts.

Range: a to 161 m V ; Dial Reading: 0 to 11
m V ; Multipl ier : 10 thru 150 in steps of 10;
Built-in Nu ll Detector and Galvanometer.

HONEYWELL 1622
Kelvin Resistance Bridge $325. 00

Ranges: 0 to 0.00101. 0 to 0.0101. 0 to
0.101 ,0 to 1.01 . 0 to 10.1 Ohms; Limit of
Error: 0 .05%; Current Capac ity up to 10
Amps; Built-in Galvanometer.

HICKOK DP100
DC Plug-In $89.00

For DMS 3200; 0.1 mV to 1500 V; Accuracy
0.1 %.

Hickok DP170

HICKOK DP170
Re sistance Plug-In $139.00

For DMS 3200; 1 mohm t o 1000 Megohm;
Accuracy 0 .1 %.

HONEYWELL 2732
Potentiometer

HONEYWELL 2745
Rubicon Potentiometer

$139.00

$159.00
HICKOK DP200
Capacitance Plug-In $139.00

For OMS 3200; 1 pF to 10 mF with accuracy
of 0. 1%.

Range: 0 to 1.61 V in 3 Ranges; Accuracy :
0. 25%; Buil t -in Null Detector and Galva­

nometer.

$169.00

(Metered);
Ranges: High - a to 2 111.0 uV in steps of
0.1 uV; Low - (XO.1) a to 211.10 uV in
steps of 0.01 uV.

• NORTH BILLERICA, MA 01862 • 617·667-85 41 ---'

HIPOTRONICS HDA3
Hipot Tester

Out put Vol tage: 0 to 3 KV·AC
Indica tors: A rcing and Leakage.

....._-- AST/SERVO SYSTEMS, INC. • 20 REPUBLIC ROAD

HONEYWELL 2779
Microvolt Potentiometer $479.00
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HUGGINS LABS 146E
Low Noise TWT Amplifier $975.00

2 to 5 Ge, 1 Watt.

INDUSTRIAL INSTRUMENT DRI
Decade Bo x $55.00

KAY ELECTRIC 154C/PM7650B
Marka Generator/Plug-In $95.00

Frequency: 50 kHz to 11 0 MHz; Output: 1
Vo lt into 50 Ohms, Metered. Supplied with
Marka Plug-I n.

INDUSTRIAL INSTRUMENT RN-3
Wheatstone Bridge $139.00

Range: .1/1.0 11 Meg Ohms; 5 Dial.

IRCON DATA SYSTEM " T"
Digital Temp-Meter $129.00

Type T Th ermocou pl e with Nix ie Readout.

INDUSTRIAL INSTRUMENT L-6B
Megohmeter $145.00

Range: 1 to 100 Megs (Meter Scale). Mu lti­
plier: 1, 10, 100, 1000 Meg Ohms; Test
Voltage: 100 to 500 Volts Variable.

Keit h ley 150A

- .-- -P, -• --
._---

.: ••

KEITHLEY 149
Milli-Micro Voltmeter $349.00

Range: 0.1 uV to 100 mV in 13 Overlapping
Ranges; Accuracy: 3% of Full Sca le; Noise:
Less than 0.6 nanovo lt s rms; Drift: Less than
0.01 uV/lr.

$35.00
JENNINGS W15-40D229
Precision Air Capacitor

JERROLD AV50
RF Attenuator $25.00

Attenuat ion: 0 to 62.5 in .4 dB Ste ps;
Frequency Range : a to 500 MHz; Usefu l to
SOO MHz.

KEITHLEY 150-A
Microvolt-Ammeter $275.00

28 DC vo ltage and current ranges 1 mV to 1
V, 10~3 to 10- 10 A. 2% accuracy with high
input resistan ce.

JERROLD LA-5100
Precision Log Amplifi er $325.00

80 d B d ynamic operati ng range wit h ±1.5 dB
f latness. Fou r cali brated switcha b le ranges of
o to 20 dB linear and 0 to 40, 60, SO dB
logar ithmic log expanded cont ro l. X-V Re­
corder O utput.

JER RODL 900-C
R F Sweep Gene rator

500 k Hz to 1200 MHz, sweep width
to > 40%, output > 0.25 V RMS.

$S95.00

10 kHz

KEITH LEY 150-B
Microvolt-Ammeter $650. 00

0.3 mV ful l sca le to 1 V; 300 picoampers fu ll
sca le to 1 m il liam pere; S imilar to 150-A
except the 150-8 is t rans istorized . B unit ca n
be operated from AC line o r internal batte ry
pac k t hat is rechargeable.

KEITHLEY 41 2
Micro-Micro Ammeter $245.00

Range : 10~1 3 to 10-7 on a single log scale.
Positive cu rrents only. Accuracy: ±.2 decade
w it h source vo ltage greater t han 1 V.

KEY ELECTRIC 40-0
Attenuator

Attenuat io n: a to 11 9 dB In 1
Frequency : DC to.5 GHz.

$25.00

dS Steps;

KEITHLEY 502
Milliohmeter $159.00

13 fu ll scale ranges f rom 0. 001 Ohms to 1000
O hms; ±3% fu ll scale accuracy.
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KEITHLEY 660
DC Differential Voltmeter 5199.00

Range : 0.1 to 500 V; 5 dial readout 0 .02%
er ror for a year.

KEPCO PRM2 x 15-10-10
New Power Supply S99_00

Out put : IDua1 1 15 V @ 0 to 10 Amps; Load
Regulation : 0.7%; Ripple: 0.3 Volts rms.

KEPCO KS-36-15M
Regulated DC Power Supply $385_00

Output : a to 36 Volts, a to 15 Amps.
Regulat ion : 0.01 % or Better. Noi se and
Ri pple: Less than 1 mV. Metered , Voltage
and Current Controlled .

$49.00

539.00

$29.00
KMC 9615
X-Band Adaptor

X-Band Choked to OSM Male.

KMC 9619
KU-Band Adaptor

KU-Band Choked to OSM Male.

KMC 9613
x -Beno Adaptor

X-Band to OSM Male.

KRONE-HITE 430-AB
Oscillator $145.00

Range: 4.6 Hz to 520 kH z; Out put: 5 mW;
Open Circuit Voltage: 10 V into 1000 Ohms;
Distortion 1%.

KROHN-HITE DCA-lOR
Wide Band Amplifier $179.00

Rack Mount; DC to 1 MHz wit h 10 W output
± 1 dB; Harmonic distortion less than 0.1 %
and gain stabi li ty ±0. 05 dB.

KROHN -HITE DCA-50 R
Power Supply $550.00

50 VA co nt inuous out put , 100 VA instan­
taneous peak, DC to 500 kHz, Maximum
input 13 V with gain of 10. Rack Mount.

KROHM-HITE 420A
Low Frequency Oscillator 5119.00

Output : .35 cps to 52Kc, 100 mW; Distor­
t ion : 1%; Accuracy: 2%.

WAYNE KERR B500
Logrithmic LeR Bridge $299.00

Overall Ranges: L-lOnHt01 6 kH .C-l0 fFto
16 mF. R-1oo uOhm to 160 MOhms. Test
Frequency : 1 kHz (Interna l) . Overa ll Accu­
racy: 1%.

KINTEL 204A
Galvanometer $85.00

Input: 10 uV to 10 V in 7 Ranges..001 uA to
1 rnA in 7 Ranges. I" put : 10,000 Ohms.
Output: ± 1 V Full Sca le @ 1 rnA max.

$99.00

1% [meter }, 0.5%

- -r ~

'.
0 I 10

• -••

KEPCO P.R_38-5M
Power Supply S199.00

Output: 0 to 19 - 38 V @ 0 to 5 Amps;
Ripple : 1 mV or less ; Metered, 19" Rack
Type Supply.

KEPCO SC-3672-1M
Power Supply S139.00

Output: 36 to 72 V @ 1 Amp. Ripple: 1 mV
or less. Metered, 19" Rack Type Su pply.

KEPCO SM-36-5M
Power Supply $199_00

Output: a to 36 V @ 5 Amps; Regulation :
Less than 0 .05%; Ripple: Less than 1 mV;
Metered. 19" Rack Type Supply.

KEITHLEY 503
Milliohmeter

O.OOOln to 1.000U. ace.
(out put term ina ls).

Kerr 8500
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KROHN·HITE 3202
Electronic Filter $499. 00

20 Hz to 2 MHz, atten slope 24 dB/oct (each
cha n), max atten 80 dB, selectable ba nd pass,
band-reject, low-pass, high-pass modes. LAMBDA LK362-FM

Power Supply S349.00

Input : 188 to 238 V @ 57 to 63 Hz. Output :
o to 60 V de. 25 Amps.

LAMBDA 28
Power Supply

200 to 325 V dc at 100 mAo

S29.00

LAMBDA LM257
Power Supply

oto 14 V dc, 250 mAo

S59.00

LAMBDA 29
Power Supply $29.00

100 to 200 V dc at 100 mA; 1% regu lation.

LEEDS & NORTHROP
Resistance Primary Standards

Type 4020 thru 4030 Series.
Ohm s.

$35.00

100. 1000

LAMBDA LMD5
Power Supply $79.00

Output: 5 V, ±5% @ 12.5 Amps; Regulation:
0.05%; Ripple: 1 mV rms.

LAMBDA 32
Power Supply

Output : 200 to 325 V @ 300 mAo

S59.00
LEEDS & NORTHROP
Wooden Case Kelvin Bridge S150.00

Model 4285. Range: 0.0001 Ohms to 26.6
Ohms. Accuracy: Better than .5%. Unit has
built-in Galvanometer and Battery Supply .

LEEDS & NORTHROP 4286
Kelvin Bridge S139.OO

0.0001 to 11 Ohms in 5 ranges with ±1%
A ccuracy.

• •••
,

LEEDS & NORTHROP 4395
Precision Voltage Divider $75.00

1 ppm Resolution. Three rat io dialsadjustable
in fixed steps of 9x 10,000. 9x l 000. and
9xl00.

Lambda l MF 24 DVM

LAMBDA LMF24·0VM
Regulated Power Supply S369.00

DC Range 0 to 40 Volts, 0 to 20 Amps.

LAMBDA LM-G24-039
Power Supply $179.00

Input : l OS to 132 V ac @ 55 to 65 Hz.
Output: 24 V de, 25 Amps.

LAMBDA LM220
Power Supply

30 to 60 V de, 0.7 Amps.

LAMBDA LM·225
Power Supply

Output: 0 to 7 V @ 4 Amps.

S59.00

S79.00

LMd & Northrop

LEEDS & NORTHROP 5300
Wheatstone Bridge $135.00

Fault finding type with range from 1n to
9.999Mn and accuracy of -0.15% -0.01n .
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57.00

510.00
MCS X·146
X-Band Tw ist

MCS 6"
X-Band Waveguide565.00

3, 7.5, 15, 30, 75, 150, 300

LEEDS & NORTHROP 7591
Divider

Fixed Steps of
and 750 vo lts.

MCS X·225
Variable Attenuator $49.00

Attenuat ion: a to 5 d B {Helipot Reado ut ).

MCS X-226
Variabl e Attenuatar S49.oo
Attenuation: 0 to 5 d B {Hefipot Readout ).
With 6" Waveguide Section.

MCS X-354
Attenuatar $29.00

LEEDS & NORTHROP 8657C
Millivolt Potent iometer S99.00

a to 64 mV in two ranges. Thermo couple
junction compensating feature.

MCS X·6104
Switch Attenuatar $29.00

Attenuat ion: 0 or 50 dB, Flanges are Choked.

MDL
X-Band Variable Attenu ator $19.00

Screw Driver Type Attenuatar for In Line
Systems.

MEASUREMENTS CORP 82
Signal Generator $295.00

20 Hz to 50 MHz. 0 to 50 V into 7500n .
0-50% interna l modulation from 20 Hz to 20
Hz. Less than 3% harmonic output.

LEEDS & NORTHROP 8658
Temperature Potentiometer $ 125.00

Range of a to 300° C. Calibrated fo r use with
cc the rmocouples. Accuracy ±O.5%.

LEEDS & NORTH ROP 8686
Millivolt Potentiometer $225.00

Ranges: ·10.100 to +100.100 mY, +1010.000
to +1020.000 mV. Reference Junction Com­
pe nsator, Standard Cell Adjustment, Galva­
no meter.

MARCONI TF-1060
UH F Signal Generator 5775.00

Range: 450 to 1250 MHz in one continuo us
band. Output : Powe r Leve l from -130 to at
least 0 d Bm. Voltage Level from 15 V to 447
mV . Impeda nce: 50 Ohms. Modulation: In­
terna l am 1 kHz.

MCS X·6106
X-Band Termination

Same as Hewlett Packard 91GA.

MEASUREMENT CORP. 111B
Crystal Calibrator

Frequency: 100kHz to 1 GHz.

525.00

$59.00

Mc iNTOSH MC-30
Audio Amplifier 579.00

Output: 30 Watts, Load Distortion, AC
Ampl ifier.

MECA 402·1
Termination/, 'N " Connector

50 Ohm, 1 Watt Te rminat ion.

519.00
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MICROWAVE ASSOCIATES MA562C·930
X-Band to liN" Connector $19.00

Frequency: 8.2 t o 12.4 GHz; Flange Type
WR ·90.

MICROWAVE ASSOCIATES MA8R33
Miniature Waveguide Isolator $39.00

Type : Uniline; Rating : 10 Watts average
power, 1 kW Peak.

MICROWAV E ASSOCIATES MA8M211
Waveguide Junction Circulator $49.00

Frequency: 8.4 to 10 GHz; Minimum Isola­
tion: 26.0/40.0 d B. Power Rating: 100 Watts
Average, 10 kW Peak. Flange Mounti ng
UG51/u.

MERRIMAC RA·1 .389
Phase Shafter S25.00

MICROWAVE ASSOCIATES MA68847·1
X-Band Termination 515.00

Similar to MA684; Frequency: 8.2 t o 12.4
GHz ; Dissipation : 5 Watts (eW); Flange Type
WR ·90.

MILLIVAC RM·28·B
RF Microvolt Meter $225.00

20 kH z to 1.2 GHz, 1 mV to 3 volts full sca le,
also has logari t hmec dB sca le, 6" knife mirror
mete r.

MONSANTO 504A
Digital Comparator $99.00

Capability : For both High and Low Limits, 5
Digit Setability ; Polarity : Set from Front
Panel; Indicators: Low - Go - High; Input
Format: 8, 4, 2, 1 BCD Code, Posi tive Tru e;
Comparison Time: 1 usee.

MICROWAV E ASSOCIATES MA·663A
Directional Coupler 519.00

Frequency : 8.2 to 12.4 GHz; Nominal
Coupling: 20 dB. Flange Type WR·90.

MICROWAVE ASSOCIATES MA1109A·1TE
Sidewall Hybrid Balance Mixer
and Modulator $69.00

Frequency: 9.5 t o 10.6 G Hz; Diode Type:
l N23; Flanges: WR·90; Output Connectors:
PNC.

MOSELEY 2·0
X·Y Recorder S549.00

Range: .1 to 25 volts ac/inch; a to 50 volts
dc/inch; .5 to 50 m V/inch/second .

I -

•

~-1J
• ... ,

••

Sma ll size, solid state. Plotting Surface: 8 Y2 x
11 " (7" x 10" recording ). Sensitivity:
.5mV/div. l inch) t o 50V/div., 16 steps, can­
brated. Time Sweep: X Axis, .5 to 50 sec/div.,
7 ranges. Accuracy: .2% f.s., repeatability
.1%, t imebase 5%. Recording Speed: Y2 sec.
fu ll scale, each ax is. Power Requirement: 115
V, 60 Hz, 80 Va. Dimensions: 16-1 /8" x
1()'1 /2" x 4-1/2", 20 Ibs. Used, excell ent and
overhauled.

MICROWAVE ASSOCIATES MA1190·3
SSB Generator $59.00

Frequency: 9 .83 GHz; Bandwidth: 100 MHz;
IF Frequency: 100 MHz; Max Power Output:
1 mW.

MICROWAVE ASSOCIATES 5130
Crystal Mount S125.00

MICROWAV E ASSOCIATES 7509
TY M 4 Port X·Band Switches S19.00

Freq uency: 8.2 to 12.4 GHz; Max. Average
Power: 500 Watts. Isolat ion : 60 dB . VSWR,
Ma x 1.10: 1. Above Unit Manually Op erated.

MOSELEY 135
X·Y Recorder

Moseley 135X·Y

$489.00
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NARDA 369NM
Power Termination

175 Watts, 0.7 to 12.4 GHz.

$149,00
NA RDA 3042·20
Coaxial Directional Coupler $99.00

Frequency: .95 to 2 GHz, Coupling: 20 dB.

NARDA 757
Attenuator $29.00

DC to 12.4 GHz; 3,1 0, 20, 30 dB ; 2 Watts, 50
Ohms.

NARDA 777
Attenuator

DC to 12.4 GHz; 3, 6,
50 Ohms.

$39,00

10, or 20 dB; 2 Watts,

NARDA 3042B·20
Coaxial Directional Coupler S99.00

Frequency Range: 2.0 GHz to 4.0 GHz;
Coupling: 20 dB; Direct ivity : 20 dB; Insert ion
Loss: 0.2 dB, Max; Frequency Sensit ivity : 0 .2
dB; Power IMax); 10 kW, peak.

NARDA 3043B·10
Coaxial Directional Coupler S99.00

Frequency : 1.7 to 4.2 GHz, Ccupling: 10 dB.

NARDA X·2108·20
Directional Coupler $85.00

Frequency: 4 GHz to 8 GHz. Coupling: 20
dB.

NARDA 3001·30
Directional Coupler $75.00

Frequency: 460 MH z to 950 MHz. Coupling:
30 dB.

NARDA 3044·20
Directional Coupler 5110.00

Frequency: 3.7 GHz to 8.3 GHz. Coupling:
20 dB.

NARDA 3044B·20
Coax Directional Coupler $110.00

4 GHz to 8 GHz, coupling 20 dB, directivity
> 17 dB.

NARDA 3002·10
Coaxial Directional Coupler $89.00

Frequency : 0.95 to 2 GHz, 10 dB N( F).

NARDA 3003·20
Directional Coupler $85.00

Frequency: 2 GH z to 4 G Hz. Coupling: 20
dB.

NARDA 3002·30
Directional Coupler $85.00

Frequency: 950 MHz to 2 GHz. Coupling : 30
dB.

NARDA 3003·30
Directional Coupler

Frequency : 2 G Hz to 4 GHz.
dB.

$85,00

Coupling : 30

NARDA 4055·10
Directional Coupler $99.00

Frequency : 7.5 to 16 GHz, Ccupling: 10 dB,
Miniature Strip Line Type.

NARDA 4055·30
Directional Coupler $99.00

Frequency: 7.5 to 16 GH z, Coupling: 30 dB,
Miniatu re Str ip Line Type.

NARDA 4601
Adaptor $29.00

Frequency : 8.2 to 12.4 GHz, Flange Type
UG /135/U, Coaxia l Co nnector Out put: SMA
Female.

Attenuation : 45 to 135 dB, Dial divided into
1 dB divisions; Simi lar to Model 785.

NARDA 3032
Coaxial Hybrid

Frequency: .95 to 2
Isolation: 20 dB.

$99.00

GHz, Coupling: 3 dB,

NARDA 22397
Microline $149.00
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NARDA 22908
Directional Coupler $99.00

High Directivity; Frequency: 1.7 to 4.2 GHz;
Coupling : 10 dB; Same as the 3093-10.

NARDA 22886
Directional Coupler S99.OO

High Directivity; Frequency : 3. 7 to 8.3 GHz;
Coupling : 10 dB; Same as 3094-10_

NARDA 22539A
Microline Directional Coupler $99.00

N.J.E. CORP. SR150-1
Power Supply 5125.00

Output: 140 to 160 V @ 0 to 1 Amp.
Regulat ion: Better than 0.01 %. Ripple: 1 mV
rms.

NORTH ELECTRIC PEC-3350
Power Supply S12.50

Input : 103 to 127 V. 60 Hz. Output : 24 V
de, 4 A mp. Ferroresonant Regu lat ion, 2.5%
line. Max Pop Ripple 500 mv , full load. 100
mV, no load. Dim. 3%" W x 5" H x 10" D.

PHILLIPS PM 3200/03
Oscilloscope 5239_00

Vertical Bandwidth: DC to 10 MHz ; Vertical
Sensitivity: 2 mV/div. to 20 V/div. Riset ime:
35 ns: Timebase : .1 usec/div to .5 sec/div.

PANORAMIC RADIO SB-12A IT-l 001
PS-12 Analyzer/Plug-In 5495.00

Designed for narrow band spectrum analysis.
500Kc input center frequency. Serves also as
a Panadapter for communication. Receivers,
narrow band and single sideband communica­
t ion channels. Similar to AN/ URM-135.

PANORAMIC RADIO SB-15A
Ultrasonic Spectrum Analyzer $399.00

Frequency Range: 100 Hz to 600 kHz; Sweep
Width: 1 to 2000 kHz; IF bandwidt h resolu­
tion of 100 Hz - 4 kHz. Sensitivity : 200 uV
to 100 V. Log Amplitude Scales 0 to 40 dB_
60 dB dynam ic range.

$45.00

$30_00

Steps. 0 to 10

POLARAD RG53/u
Adaptor

NY TRANSFORMER 213
Inductance Standard

Ranges: 0 to 1 Henry in .1
Henry in 1 Steps.

5499.00

$275.00

N ikon 66079

NIKON 66079
(Zoom) Binocular Microscope

Total Magnification 8X·4QX.

NATIONAL RESEARCH 831
Vacuum Ionization Gauge

NJE QR 15·20

NJE CORP_ QR15-20
DC Power Supply $229.00

Output: 0 to 15 V @ 0 to 20 A; Regulation:
0.01% or 1 mY. Noise & Ripple: 3 mV or less.
Metered with both Voltage and Current Con­
trolled.

POLARAD RG91/U
K Band to Mixer

POLARAD RG96/U
Adaptor

$45.00

$45.00
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)

Power Design 3650

POWER DESIGN 2050
Transistorized Power Supply $169.00

Output: 1 to 20 V de @ 0 to 5 Amps.
Regulation: Better than 0.01%. Ripple and
Noise Less than 500 uV; Metered Output,
Current and Voltage Controlled.

Power Design 2050 .

•

POWER DESIGN 3240
Transistorized Power Supply $189.00

Output : 1 to 32 V de @ 0 to 4 Amps;
Regulation: Better than 0.01 %. Ripple and
Noise less than 500 uV; Metered Output,
Current and Voltage Controlled .

POWER DESIGN 1515A
Transistorized Power Supply $129.00

Output: 0 to 15 V @ 0 to 1.5 Amps;
Regulation: Better than 0.01 %. Ripple and
Noise Less than 500 uV; Metered Output,
Current and Voltage Controlled.

$179.00

10 Amps;
Ripple and
Voltage and

••

, -----

••.., . .,~

••"1

Power Design 630

•

POWER DESIGN 630
Power Supply $129.00

Output: a to 6 V @ 3 Amps, Metered.

Power Design 1515B

POLARAD 2992/3815
Spectrum Analyzer/Stabilizer $1995.00

Write for Complete Specifications.

POWER DESIGN 1210S
Regulated Povver Supply

Output: 0 to 12 V @ 0 to
Regulation: 0.01% or better.
Noise: Less than 500 uV rms.
Current Controlled, Metered.

POWER DESIGN 1515B
Transistorized Power Supply $139.00

Output: 0 to 15 V @ 1.5 Amps. Regulation
Better than 0.01 %. Ripple and Noise Less
than 1 uV. Metered with both Current and
Voltage Controlled.
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$39.00

V @ 6 Amps. Specifications

PRO 613
Detector $35.00

Frequency: 1 to 12 GHz; Type: Coaxial
Crystal; Connector Type "N" Input, "BNC"
Output.

PRO 618
Detector $35.00

Frequency: 12 to 18 GHz; Bolometer Type.

POWER MATE RB6-6.0
Power Supply

Output: 5 to 7
same as above.

POWER OESIGN 3650S
Regulated Power Supply $189.00

Output: 0 to 36 V @ a to 5 Amps. Regula­
tion: Better than 0.01%. Ripple and Noise less
than 500 uV. Metered, Current and Voltage
Controlled.

POWER DESIGN 5005S
Power Supply $119.00

Output: 0 to 50 V @ 0 to 500 rnA;
Regulation: Output changes less than 0.005%
plus 1 mV for a 100% change in rated load or
line changes; Noise and Ripple: Less than 350
micro volts rms; Current and Voltage Con­
trolled, Metered.

PRECISION 28
Thelco Oven $199.00

Oven Size: 18"H x 18"0 x 23"W. Tempera­
ture: Ambient to 200°C.

PRECISE MEASUREMENT
DC Power Supply $475.00

Output: 0 to 5 kV, 0 to 500 mAo Metered and
Regulated.

PRO 1100C
Attenuator $29.00

Frequency: a to 4 GHz; Attenuation: 10 dB
VSWR 1.2; "N" Type Connector, 1 Watt
Maximum.

POWER DESIGN 5010P
Power Supply $95.00

Output: 1 to 50 V @ 0 to 1 Amp. Metered
and Voltage Controlled; 19" Rack Mount
Type.

POWER DESIGN 5015
Transistorized Power Supply $139.00

Output: 0 to 50 V @ 0 to 1.5 Amps.
Regulation: Better than 0.01%. Ripple and
Noise less than 500 uV; Metered, Voltage
Controlled.

POWER/MATE ICX·8B
Power Supplies $29.50

Modular Power Supply. Output: 7 to 9 V at 8
Amps.

PRO 809
Klystron Power Supply $99.00

POWER MATE BP118
Power Supply $149.00

Output: 0 to 34 V @ 0 to 1.5 Amps.
Regulation: ±0.D1 %; Ripple: Less than 250
Micro Volts, Voltage and Current Controlled,
Metered.

RADIO SHACK
5 Amp Variable Transformer
0-120 Vac.

RANTEC CA409
Coupler

$20.00

$59.00

POWER MATE RB6-3.0
Power Supply $29.00

Output: 5 to 7 V @ 3 Amps; Regulation:
±0.05%. Ripple: Less than 0.002%, Modular
Type.

RCA
1" X·Band Waveguide

RCA
90° X'Band Waveguide

$10.00

$12.00
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ROYAL MCBEE 514
Paper Tape Punch $49.50

10 column, with supply and take-up reel s.
115 Volts, 60 Hz; New.

ROYAL 92070
Dummy Load $149.00

Frequency: 0 .7 to 12.4 GHz. Power Average
175 Watts. Peak 10 kW. VSWR less than 1.20.
" Nil type Connector. Same as Narda Model
369.

RCA WV·98B
Vacuum Tube Voltmeter

AC/DC Volts and Ohms.

RFL 889A
Magnetreater

RUSTRAK 88
DC Milliamp Recorder

Scale 0 Center. ± .5 rnA Full Scale.

SAGE LABS 535
TNC Detector

SAGE LABS 701 R
Coupler

SAGE LABS 1131
X-Band Detector

$29.00

$149.00

$59.00

$29.00

$39.00

$30.00

SENSITIVE RESEARCH "U"
DC Voltmeter

Range: O. 3. 15. 75. 150. 300.

SENSITIVE RESEARCH "U"
DC Voltmeter

Range: 0, 15, 30, 75.

SENSITIVE RESEARCH "U"
DC Voltmeter

Range: O. 1.5. 7.5, 15.

SENSITIVE RESEARCH "U"
DC Meter

Range: O. 5, 7.5, 50 Short.

SENSITIVE RESEARCH "UP"
DC Meter

Range: O. 30. 75. 150.

SENSITIVE RESEARCH "UP"
DC Voltmeter

Range : 0,3, 15, 30.

SENSITIVE RESEARCH "UPP"
DC Meter

Range: 0, 30. 75, 150, 300, 750.

SENSITIVE RESEARCH
"University" DC Voltmeter

Range: 0, 150, 300, 750.

S59.00

$59.00

$4g.00

$49.00

$59.00

$49.00

$59.00

$49.00

SAGE LABS 9316
Attenuatars 3, 6, 20 dB

SENSITIVE RESEARCH "C"
DC Voltmeter

Ranges: O. 3, 7.5. 15, 22.5. 75 .

SENSITIVE RESEARCH "N"
DC Voltmeter

Range: O. 10,20,50.

SENSITIVE RESEARCH "NSI"
AC Voltmeter

Range: 0, 300.

$10.95

$59.00

$49.00

$39.00

SENSITIVE RESEARCH
"University" Wattmeter $69.00

Range: 1.5, 3, 6 Watts. Scale Divisions 60.

SHALCROSS 817A
Decade Resistance Box $99.00

Range: 0 .01 to 100 Ohms in .01 steps. 4 Dial
Decade.

SHALCROSS 833
Decade Resistance Box $99.00

Range: 10 Ohms to 10 megohms in 10 Ohm
steps. 6 Dial Decade.
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SIERRA Z-99
Watt Meters $125_00

SOLA ELECTRIC 50106
Transformer $35.00

SORENSON DCR 40-35A
Power Supply $425.00

Metered, regulated Power Supply, Input: 115
V. 60 Hz, Output: 0 to 40 V de. 0 to 35
Amps, Regulation Line and Load .075%,
Ripple .4%, Current Regulation ±35 rnA. (38
to 0 V) Remote sensing and programming.

Range: 0 to 120 Watts; Frequency: 50 to 600
MHz; Input Impedance: 52 Ohms.

SIMPSON 260
Volt-Ohm-Milliammeter $30.00

Voltage Range: 0 V to 1000 V dc/ac; Current
Range: 0 to 500 rnA de. 0 to 10 A de;
Resistance Range: a to 20 Megn.

SINGER EMPIRE T-2/NF-105
Tuning Unit $259.00

Frequency Range: 200 to 400 MHz. To be
used with the NFI105 Mainframe.

SORENSON DCR 40-10A
Power Supply

40 V110 A. req 0.075%.

$495.00

SINGER LP-1A AZ; PC-1C; RC-3A/15A;
LP-1A
Panoramic Recorder Analyzer $399.00

This unit is a direct reading swept band
voltmeter with 500 uV sensitivity that covers
the Frequency Range of 20 Hz to 22.5 kHz.

SORENSON ORB20-4
Power Supply $145.00

o to 20 Volts @ 4 Amps; 0.01 % Regulation,
Ripple less than 0.2 mY.

SORENSON DCR 600-18A
Power Supply $1250.00

Input: 0 to 600 V @ 18 Amps; Current
Limited, Metered. Output: 0 to 600 V @ 18
Amps; Current

$395.00

$535.00

SORENSON DCR 40-60
Power Supply

40 V160 A, req 0.075%.

SORENSON ORE 7.5-10
Power Supply $189.00

Output: 0 to 7.5 V @ 10 Amps. Regulation:
±.0 1%. Ripple: 250 micro Volts rms. Current
& Voltage Controlled, Metered. Input: 60 Hz.
19" Rack Mount Type.

SORENSON DCR 300-8
Power Supply

300 V18 A, reg 0.075%.

$245.00

$175.00

SLAUGHTER CO . 122-2_5 EG
HiPot Tester

Singer Metric

SINGER METRICS
ESH Electrostatic Voltmeter

Range: 0 to 5, 15, 30, 50 kV.

(r-

Range: 0 to 2500 V ac (test ranges
400 /2500), Maximum Short Circuit Current:
10 rnA, Leakage Ranges: 0 - 100/1000 uA.

SOLA ELECTRIC 22-481
Constant Voltage Transformer $19.00

SORENSON GSA 5-6.4
Power Supply $69.00

Output: 3 to 7 V @ 7 Amps. Regulation:
±.01%. Ripple: 300 micro Volts rms. Over­
load Protection, Modular Type.
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SORENSON OSA 10·1.4
Power Supply $69.00

Output: 0 to 10 V @ 1.5 Amps; Regulation :
±.005%. Overload Short Circu it Protected.
Ripple: 300 micro V olts rms. Modular T ype.

with 50 V. 1 to 105 megohm in 6 steps, with
500 V.

SPECIALTY ASSEMBLING TS-382A/U
Oscillator $125.00

SORENSON OSA 10-2.2
Power Supply $69.00

Output: 0 to 10 V @ 2.4 A mps. Regu lat ion:
±.005%. Overload Short Circuit Protected.
Ripple: 300 micro Volts rms. Modu lar T ype.

STABILINE E5101R
Voltage Regulator

Input : 95 to 135 V ae. Output :
Hz 1 KVA.

$129.00

115 Vac60

SORENSON QSA 12-1 .3
Power Supply $59.00

Output: 8 to 14 V @ 1.4 A mps. Regulati on:
±.005%. Overload Short Circuit Protected.
Ripple: 300 micro Volts rms. Modular T ype.

SORENSON OSA 18-1 .1
Power Supply $99.00

Output: 14 to 22 V @ 1.2 A mps. Regu lation ;
±.005%. Overload Short Circuit Protected.
Ripple: 300 micro Volts rms. Modular T ype.

SORENSON OSA 10-3.7
Power Supply $99.00

Vol tage Range: a v de to 10 V de; Current
Range: a to 4.0 A; Vo ltage Regulati on ( Li ne
and Load ): ±O.005% or ±O.2 mV ; Vo ltage
Ripple: 300 u V RMS, 3 mV pop; Transient
Response Time: 220 usee.

SUPERIOR ELECTRIC 136 BUM-3
Variable Auto Transformer $149.00

$89.00

$20.00

$65.00

$129.00

STANDARD ELECTRIC 500B
Variac

STANOARO CORP. DC·1CJOBR
Precision Differential Voltmeter

4 Digit Readout, .05% Accuracy.

H STICHT CO. 5768
Megohmeter

STODDART NM10A
Field Intensity Meter $775.00

Measures RFI in the 10 to 250 kHz Fre­
quency Range. Consists of calibrated receiver
and power supply.

SUPERIOR ELECTRIC
Slo-Svn Preset Indexer $79.00

SUPERIOR ELECTRIC 146
Power State Power Supply

$159.00

Output: 6

SORENSON QSB 6-30
Power Supply

Input : 105 to 125 V, 6 A mps;
Vo lts, 30 A mps.

SYSTRON DONNER 8150
Time Code Generator/Reader $1495.00

Display: Days, Hours, Minutes, Seconds; Code

SORENSON QB 50-1
Power Supply $129.00

Output; 40 to 60 V @ 1 A mp. Regulation :
±.0 1%. Metered & Vo ltage Contro lled. 19"
Rack Mount T ype.

SOUT HWESTERN INDUSTRIAL ELECT.
C-6 Megohmeter $95.00

Resistance Range: 1 to 103 Ohms in 4 steps,
with 1.5 V . 0.1 to 10 4 megohms in 6 steps,

SUPERIOR ELECTRIC 1156-2P
Motorized Variac

Systron 00nnel815O

$159.00
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TEKTRONIX M
Four Trace Pre-Amp Plug-In 5299.00

Bandwidth : DC to 20 MHz; Sensitivity : 20
mV to 10 V/CM.

TEKTRONIX " P"
Test Pulser Plug-In S49.00

Amplitude: 0 to 3 graticule divisions.
Repet ition rate: 240 pulses per second. Rise
t ime: approx. 4 nsec.

Format : IRI G B. Input : Modulated Codes
from 30 Hz to 500 kH z; Forward, Reverse
and Hold Commands Available; Output : Pulse
Rates, Simul taneous Rates of 1 pps, 10 pps,
100 pps. 1000 pps; also Paralleled BCD in
8-4·2·1.

TEKTRONIX " 8"
Pluq-In S80.00

Bandwidth and Sensitivity : 5 mV to 50
mV/CM. 2 Hz to 12 MHz. 50 mV to 20
V/CM . DC - 20 MHz. Wideband High Gain.

TEKTRONIX
CA Dual Trace Scope Ptuq-ln S165.00

Bandwidth: DC to 24 MHz; Sensitivity : 50
mV/ CM.

TEKTRON IX "K"
Pluq-In

Bandwidth and Se nsi t iv ity : 50 mV
V/CM. de to 30 MHz. Fast Rise DC.

S55.00

to 20

TEKTRONIX " E"
Differential Plug-In $80.00

50 mV to 10 V/CM ; 0.6 Hz to 60 kHz.

TEKTRONIX H
Wide·Band Calibrated Pre-Arne Plug-In $85.00

Bandwidth: DC to 15 MHz; Sensitivity: 5
mV/CM to 20 V/CM.

TypeW

TEKTRONIX rz:
High Gain Differential Plug-In S250.00

Bandwidth : DC to 13 MHz; Sensit ivity: 0.05
V/CM to 25 V /CM .

TEKTRONIX W
High Gain Differential Amplifier $240.00

DC to 23 MHz, 1 mV to 50 V/cm Sensitivity,
Modes: A·VC. A·B, VC·B; Resolution: 100u
V/minor divis ion.

TEKTRONIX " C·12"
Oscilloscope Trace Recording CameraS385.00

Lens: 75mm, f/1 .9 stops down to f/ 16;
Shutter Speeds: 1 sec to 1/50 sec plus bulb &
time; Object/I mage Rat io : 1:0.85. Records 8
x 10 ern. graticule on 3% x 4% Polaroid film;

595.00

to 50 V/CM;

TypeD

TEKTRONIX "0"
Plug-In

Def lect ion Factor : 1 mV
Bandwidth: dc to 2 M Hz.

TEKTRON IX C·70/C·50
Oscilloscope Camera/Pack Film $425.00

To be used with 5000 and 7000 Series
Oscilloscopes.
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,

C-12

TEKTRON IX C-70
Oscilloscope Camera $42 5.00

Suppl ied with C-50 Pack Film Back; to be
used with 5000 Series Oscilloscopes. Lense:
f/1.9-1:0.7; this unit also has an electronic
shutter accuator .

Film Back: Polaroid pack film back accepts
3000 speed fi lm/l0 sec deve lopment time.

TEKTRONIX C·27
Oscilloscope Trace Recording CameraS385.00

Lens: 75mm. 1/1.9 stops down to 1/1 6;
Shutter Speeds: 1 sec to 1/50 sec. plus bulb &
t ime; Object/ Image Ratio: 1:0.85, records 8 x
10 cm., qrat icule o n 3-1/3 x 4-1 /4 Polaroid
f i lm; Fi lm Back: Polaro id pack f ilm back
accepts 3000 speed f ilm/l 0 sec. deve lopment.

TEKTRONIX " C-30"
Oscilloscope Trace Recording CameraS350.00

Lens: 56mm. 1/1.9 stops down to 1/ 16;
Shutter Speeds: 1 sec. to 1/50 sec. plus bulb
and time; Magnification: Variab le in indexed
steps of 1.5, 1.4, 1.3, 1.2, 1.1 ,1.0,0.9, 0.85,
0.8, 0.7; Fi lm Back: Polaroid Iilm back
accepts 3000 speed film/l0 sec. development
t ime; Direct Mount: 422, 432, 434, 453, 454,
465,475 & 491 Oscilloscopes.

TEKTRON IX C-30A
Oscilloscope Camera $225.00

f/1.9 lens, 1.5 mag, 1 to 1/60 sec shut ter
speed, used wi th 422, 453A, 454A, 485, 491 ,
uses pack film.

TEKTRON IX TU-2
Test Load Plug-In

Test Load Plug-In for
frames .

lAl

TEKTRONIX l Al
Dual Trace Plug-In

Bandw idt h: DC to 50
mV/CM to 25 V/CM.

TEKTRON IX 1A2
Dual Trace Plug-In

Bandwidth : DC to 50
mV/CM t o 20 V/CM .

525.00

530, 540, 550 Main-

$475.00

MHz; Sensitivity: 5

$225.00

MHz; Sensitivity : 50
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TEKTRONIX lA4
Four Trace Plug-In

Bandwidth: DC to 50
mV/CM to 20 V/CM.

$695.00

MHz; Sensitivity: 10

TEKTRON IX 3A1
Dual Trace Plug-In
Bandwidth: 10 mV to 20
10 MHz.

$325.00

V/division, DC to

'A' 3A2

TEKTRONIX 2B67
Timebase Plug-In $195.00

Calibrated Timebase: 1 usec/div to 5 sec/div;
5X Magnifier; Single Sweep Operation; Ex­
ternal Horiz Input: 1 V/div. DC to 750 kHz at
-3 dB; Modes: Manual, Automatic or Free­
run; Coupling : AC Slow, AC Fast or DC.

2B67

3A72

TEKTRONIX 3A72
Plug-In $199.00

Deflection Factor: 10 mV to 20 V /div;
Bandwidth: DC to 650 kHz; Dual Trace. For
use with Tektronix 560 Series Oscilloscope
Mainframes.

TEKTRONIX 3Bl
Timebase Plug-In $350.00

Same as 383 without Helidial Readout on
Delaying Sweep.

TEKTRON IX 3A2
Dual Trace Plug· In $399.00

Bandwidth: DC to 500 kHz; Deflection: 10
mV/div to 10 V/div (10 steps). Operatinq
Modes: CH1, CH2, Chop, Alt, Add either
channel may be inverted; Use with digital
Display Oscilloscope.

$99.00

mV to 50

$425.00

20,000:1 CMR,

TEKTRONIX 2A60
Plug-In

Bandwidth and Sensitivity: 50
V/div. DC Single Trace Unit.

TEKTRONIX lA5
Differential Amplifier

DC to 50 MHz, 1 mV/cm,
FET Inputs.
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TEKTRONIX "383"
Pluq- In $375.00

Sweep Rate: .5 usee to 1 sec plus timebase
"8", .5 usee to 10 sec plus 5 X Magnifier.
Delaying Sweep Unit.

TEKTRON IX 3576
Dual Trace Sampling Plug-In $425.00

Bandwidth: DC to 875 MHz; Sensitivity: 2
mV to 200 mV/div. To be used with 560
series oscilloscopes.

3L10

TEKTRONIX 3L10
Spectrum Analyzer $795.00
Bandwidth: 1 MHz to 36 MHz; Operates with
560 Series Oscilloscope.

TEKTRONIX 3A74
Amplifier Unit $595.00

Bandwidth : DC to 2 MHz at 3 dB down. AC
coupled low frequency response in 2 Hz, 0.2
Hz with 10 X probe; Risetime: ::::=: O.17us;
Deflecting Factor: 0.02 V/div to 10 V/div in
9 cal. steps, 1-2-5 sequence; Accurate within
3% . Uncalibrated, continuously variable
between steps & to ~ 25 V /div; Input RC: 1
Mn paralleled by ~ 47 pF; Max Input
Voltage: 600 V combined DC + peak AC;
Operating Modes: Anyone of 4 chan separ­
ately (normal or inverted; alternate, chopped;
Multiple X-Y Displays: Obtained using 2 type
3A74 plug-in units; both synch and auto
pairing provided; Internal Trigger Signal (for
timebase].

3B3

TEKTRONIX 7A13
Differential Comparator Pluq- In $995.00

DC to 105 MHz, 1 mV/div to 5 V/div. To be
used in 7000 series mainframes.

TEKTRON IX 10A2A
Dual Trace Amplifier $350.00

Versatile Plug-In for 647A Scope; Bandwidth:
DC to 100 MHz; Deflection Factor: 10
mV/CM to 20 V/CM ; Risetime : 3.5 ns.

TEKTRON IX 53/548
High Gain Pluq-In $59.00

Deflection Factor : 0.005 to 20 V/CM in 12
steps. Two Inputs, AC or DC Coupled.

53/54C

TEKTRON IX 53/54C
Dual Trace Plug-In $125.00

Bandwidth: DC to 24 MHz; Sensitivity : .05 to
20 V/CM.
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TEKTRONIX 53/540
High Gain Oil. Plug-In $95.00

Bandwidth : DC to 2 MHz. Sensi t ivity : 1 mV
to 50 V/CM.

TEKTRON IX 53/54E
Low Level AC Oil. Plug-In $80.00

Bandw idth : .06 to 60 kH z; Sensi tivity: 50 uV
to 10 mV/CM .

Rate: 10 Hz to 1 MHz; Symmet ry : Duty
Cycle Variable from 45% to 55%; Hi-Ampli ­
tude or Fastrise Outputs; Sync Input : 5 V to
100 V pop Sinewave, 2.5 V to 50 V pulse or
square wave, 100 Hz to 1 MHz; Tr igger
Output : Risetime is 50 nsec and Ampl is > 0 .1
V into SOn.

J
• J

----- --" -
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TEKTRONIX 53/54G
Wideband DC Oil. Plug-In $95.00

Bandwidth : DC to 18 MHz; Sensit iv ity: .0 5 to
20 V/CM .

TEKTRON IX 53/54L
Fastrise Plug-In $85.00

Def lection Factor : DC. 0.05 to 20 V/CM ; AC.
0.005 to 2 V/CM. Preamp Hiset ime: Approxi­
mately 0.006 usee.

TEKTRON IX 60
Plug-In A m pl ifie r

Same as the 2A60.

TEKTRONIX 75
Plug-In Amplifier

Same as 3A75.

$99.00

$125.00

TEKTRONIX 114
10 nsec Pulse Generator 5285.00

Pulses or Symmet rical Square waves; S 10
nsec Riset ime and Fa lltime; Variable Pulse
Period, Width and Ampl, ± 1a v into 50n ;
Externa l Trigger Input Req : > +2 V to + 20 V
having a Risetime of 1 usee or less, Signa ls up
to 2 MHz; Trigger Output: :;> 2 V, open
circ uit , 0.5 V into son Load .

TEKTRONIX 81
Plug-In Adaptor $125.00

Letter and 1 series plug-in to Tek 580 series.

TEKTRONIX 82
Dual Trace High Gain Plug-In $475.00

Bandwidt h : DC tp 80 MHz; Sensit ivity: 100
mV to 50 V/CM . To be used in Tektronix 580
series Oscilloscopes.

"
._/

"
~ II
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TEKTRONIX 105
Square Wave Generator 8155.00

100 Vo lts Maximum in 52n ; 25 Hz to 1 MHz.

TEKTRONIX 106
Signal Wave Generator 5495.00

Riset ime: S l nsee into son Lo ad ; Repet ition

TEKTRONIX 115
Pulse Generator 8750.00

Repetiti on Rate: 100 Hz to 10 MHz; DC
Offset: Variable : Variabl e Risetime and Fa ll­
t ime: 10 nsee to 100 usee; and Pulse Width 50
nsec to 500 usee. Variab le amp litude from
±20 mV to ±10 V into son Load .
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TEKTRON IX 190A
Constant Amplitude Generator $145.00

Sine wave oscillator for Oscilloscop e calibra­
tion with 6 ranges of output from 350 kH z to
50 MHz and amplitude from 40 mV to 10 V.

'BOA

TEKTRON IX 122
Low Level Preamplifier $125.00

Voltage Gain: 1000 Frequency Response:
0. 16 Hz to 40 k Hz Output Voltage : 20 V
max. pop. Battery operated.

130

TEKTRONIX 130
LC Meter $229.00

Microhenries: 0 to 3, 10, 30, 100, 300.
Picofarads: 0 to 3, 10, 30, 100, 300. Accu­
racy: 3% of Full Sca le.

TEKTRONIX 132
Plug-In Power Supply $159.00

Unit prov ides an e lect ro nica lly regulated
power supply and amplif ier fo r a ll Tektronix
Type A to Z Plug- In.

TEKTRONIX 131
Current Probe Amplifier

To be used wit h Tektronix
Model 4.

$65.00

P6016 Probe

TEKTRONIX 191
Constant Amplitude
Signal Generator $475.00

Frequency Range: 350 kHz to 100 MHzl7
ranges; Ampl Ranges: 5 mV to 5 V peak/3
ranges; Ampl Reference : 50 kH z; Harmonic
Content: Typically less than 5%.

TEKTRON IX 422
Dual Trace
Oscilloscope/Batter Pack $1075.00

Bandwidth: DC to 15 MH z; Risetime : 23
nsec; Cal. Def lection Factor : 10 mV /div t o 10
V/div; Horizontal Cal. Timebase 0.5 usec/div
to 0.5 sec/div x 10; Magnifier: Extends fastest
timebase to 0.05 sec/d iv; External Input: 1
V/div to 130 V/div; DC, 500 kHz.

TEKTRONIX 1S0
Time Mark Generator $145.00

12 Time Mark Interval s; 1 usee to 500 msec;
5,10 and 500 MHz Sine Wave.

TEKTRON IX 200- 1
Scope Cart

For Te ktron ix Type 453, 454,
Oscilloscopes.

$69.00

and 491

TEKTRONIX 1S0-A
Time Mark Generator $199.00

14 ti me mark interva Is 1 us to 5 s: 5, 10, & 50
MHz sine wave.

TEKTRON IX 201-2
Scope Mobile $79.00

To be used wit h Tektroni x 560 Series Oscil­
loscopes.
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TEKTRON IX 202-2
Scope Cart 579_00

For Tektronix Type 507, 530, 540, 580 series
and 551, 555, 575, 576, and 661 Oscil­
loscopes.

TEKTRONIX 204-2
Scope Cart 579_00

For Tektroni x Type 7704A, 7504, and 7904
Oscilloscopes.

453

TEKTRONIX 453
Portable Oscilloscope $1495.00

Bandwidth : DC to 50 MH z; Risetime: 7 nsec
Ca l; Deflection Factor : 5 mV/div to 10 V /div;
50 mV/div to 100 V/div with " 6010" Probe;
Horizontal Cal. Timebase: 0 .1 usec/d iv to 5
sec/d iv X 10; Magn ifier: Operated over full
t imebase, increases fastest rate to 10 nsec/div
Cal; Sweep Delay: 1 usee to 50 sec; External
Input : 270 mV/div to 2.7 V/div, on Channel
1 can drive horizontally.

TEKTRONIX 454
Portable Oscilloscope 51975_00

Bandwidt h: DC to 150 MHz; Risetime: 2.4
nsec Ca l; Def lection Facto rs: 5 mV/div to 10
V/div in 11 steps; 50 mV/div to 100 V/d iv
with "P6047" Probe; Horizontal Cal. Time­
base: 0.05 nsec/div to 5 sec/d iv in 24 steps;
Triggering : DC to 150 MHz; X 10 Magnifier:
Operates over full timebase, increases fastest
t ime rate to 5 nsec/d iv, X·Y Operation : 5
mV/div to 10 V/div; DC to 2 MHz_

R454A

TEKTRONIX RM454-A
Oscilloscope 51850_00

Same as 454A, Rack Mounted Version.

TEKTRONIX 465
Dual Trace Oscilloscope $ 1595.00

DC to 100 MHz, sens 5 mV/div to 5 V/div_

TEKTRON IX 500-A
Scope Mobile 559_00

To be used with a ll Tektronix 500 Series
Scopes.

TEKTRONIX 502
Dual Beam Oscilloscope $ 299.00

Frequency range : DC to 100 Kc increasing to
DC to 1 mc. Risetime: 3.5 nsec diminishing to
0.35 nsec. calibrated def lection factor : 200
mV/CM to 20 V/CM calibrated sweep range:
1 nsec/CM to 5 sec /CM magnifier: 2.5, 10 and
20x. Sweep rate: 1 nsec /CM aceel potential: 3
kv,

TEKTRON IX 503
X-Y Display Oscilloscope 5475_00

V&H Bandwidt h: DC to 450 kHz; Cal. Deflec­
tion Factor: 1 mV/CM to 20 V/CM; Common
Mode Rejection: 100: 1/ 1 mV/ CM, DC to 50
kH z; Sweep Generator : Cal. Timebase: 1
usec/CM to 5 sec/CM; Sweep Magnif ier: X2,
X20, X50_

48A
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TEKTRONIX 515A
Oscilloscope $575.00

General purpose unit with DC·15 MHz
response. Vertical Bandwidth and Sensitivity:
50 mV to 20 V/CM ; Range of Timebase: .2
usee to 2 sec, 5 X Magnifier. 5" CRT.

Timebase: 0.1 usee to 5 sec/Clvl plus delayed
sweep.

TEKTRON IX 541
Oscilloscope $499.00

Bandwidth and Sensitivity: DC to 30 MHz,
requires "1" series or letter plug-ins. Range of
Timebase : 0.1 sec to 12 sec/Cra plus X5
magnifier.

...

• •

~I
••

545·B

••••

TEKTRONIX 545
OsciHoscope $695.00

Frequency : DC to 30 MHz; Timebase A: .1
usee to 1 sec/Cjvl: Timebase B: 2 usee to 10
msec/CM with X5 Magnifier.

TEKTRONIX 545A
Oscilloscope $699.00

DC-30 MHz passband. Two time base gener­
ators with provisions for sweep delay and
single sweeps. 4 x 10 em display. 10 kV
accelerating potential. Dual trace blanking
and amplitude calibrator provided.

TEKTRONIX 541A
Oscilloscope $665.00

DC to 30 MHz; Vertical A to Z plug-ins
Sweep range: 0.1 usee/eM to 5 sec/Cjvl in 24
steps; Sweep magnifier : 5X less plug-ins.

TEKTRON IX 531
Oscilloscope $399.00

DC to 15 MHz; Vertical: Takes A to Z
Plug-I ns; Sweep Ranges: 0 .1 usec/CM to 5
sec/CM in 24 steps; Sweep Magnifier: 5X,
extends rate to 20n sec/CM.

531

TEKTRONIX 531A
Oscilloscope $475.00

Bandwidth : DC to 15 MHz; Vertical Deflec­
tion: Characteristics are extremely flexible
through use of the 1 Series & Letter Series
Plug-Ins; Horizontal cal. Timebase: 0.1
usec/CM to 5 sec/CM; X5 Magnifier; Extends
tirnebase to 20 ns/CM; External Input : 0.2
V/CM to 2 V/CM, DC to 350 MHz.

TEKTRONIX 533
Oscilloscope $429.00

DC t o 15 MHz; Vertical : A to Z Plug-Ins
Sweep Range : 0 .1 usee/CM t o 5 sec/CM in 24
steps; Sweep Magnifier: 2, 5, 10, 20, 50 and
100X.

.. .
••••• • •

TEKTRON IX 535A
Oscilloscope $675.00

Bandwidth and Sensitivity : DC to 15 MHz,
requires " 1" or letter seri es plug-in ; Range of

TEKTRON IX 545B
Sweep Delay Oscilloscope $895.00

Bandwidth: DC to 33 MHz; Vertical Deflec­
tion : Deflection charact erist ics are extremely
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TEKTRON IX 547
Oscilloscope $1095.00

Bandwidth and Sensitivity: DC to 50 MHz,
requires "1" or letter series plug-in; Range of
Timebase: Dual Timebase 0.1 usee to 5
sec/em with Xl0 Magnifier.

flexible through use of all l-Series & Letter
Series Plug-Ins; Horizontal Cal. Timebase: 0.1
usee/em to 5 sec/em; Timebase B, 2 usee/em
to 1 sec/em; X5 Magnifier: Extends timebase
to 20 ns/cm; Cal. Sweep Delay: 2 usee to 10
sec; External Input: 0.2 V/cm, DC to 350
kHz.

$395.00

TEKTRON IX 564-B
Split-Screen
Storage Oscilloscope $775.00

Vertical Deflection: Vert. Def. Characteristics
are extremely flexible through use of 2-Series
& 3-Series Amp. Plug-In Units; Horizontal
Deflection: Hor. Def. Characteristics are ex­
tremely flexible through use of 2-Series &
3-Series Amp. & Timebase Units; Storage
CRT: Display area 8 x 10 cm; Accelerating
Volt: 3.5 kV; Split-Screen Storing: Store on
either upper or lower half of screen with
non-storage on other half, store on entire
screen or non-store on entire screen; Viewing
Time: Up to one hour; Erase Time: Approxi­
mately 0.25 sec; Writing Specs: Up to 500
cm/msec.

TEKTRON IX 561-B
Oscilloscope

Same as 561 A, Later Model.

mainframe requires "2" or "3" series plug-ins.
Range of timebase: Requires "2" or "3"
series plug-ins.

, I . ,
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TEKTRON IX 555
Dual Beam Oscilloscope $995.00

Vertical: A to Z Plug-Ins for either channel.
Sweep Range: Two timebase generators each
cover 0.1 usee/em to 5 sec/em in 24 steps.
Suppl ied with power supply.

$850.00

#e • "".
• •

0. :•

.. 01 ."* .....••••
••• ••• • " .

• •

575

TEKTRON IX 575
Transistor Curve Tracer

Function: Base or Emitter Step, Generator.
Voltage or Current and Either Pos. or Neq.,
also Collector Sweep Generator, runs at
120/240 cps, Variable 0 to 20 V at 1 Amp or
oto 200 V at 1 Amp.

$299.00

DC to 10 MHz

I
o

.' ...

561A

TEKTRONIX 561A
Oscilloscope

Bandwidth and Sensitivity:
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TEKTRONIX 10A2A
Dual Trace Amplifier $350.00

Versatile Plug-In for 647A Scope; Bandwidth :
DC to 100 MHz; Deflection Factor : 10
mV/CM to 20 V/CM ; Risetime: 3.5 ns.

520.00

DC to 35

SIl5A

TEKTRONIX POO06
Test Probe

Attenuat ion: lOX. Bandwidth:
MHz.

TEKTRONIX POOOS
Test Probe

Attenuat ion: lOX. Bandwidth : DC
MHz.

525.00

to 100

TEKTRONIX 585·A
Oscilloscope S1075.00

With 80 MHz bandwidth and 50 nsec to 2
sec/em calibrated timebase. Requires Tek 80
series pluq-in to ope rate .

TEKTRONIX P6010
Test Probe

Attenuation: lOX. Bandwidth:
MHz.

525.00

DC to 50

TEKTRON IX P6013
High Voltage Probe $165.00

Attenuation: 100aX; Input Resistance: 100
Mn ; Voltage Rating : 12 kV de.R647

TEKTRONIX POO11
Test Probe

Attenuation: 1X. Bandwidth :

$15.00

DC to 33 MHz.

TEKTRONIX R·647A
Oscilloscope $775.00

Frequency : DC to 100 MHz; Takes lOAl or 2
and 11B1 or 2 Plug-ins (no plug-ins supplied ).

TEKTRONIX P6015
High Voltage Probe $150.00

Attenuation lOOOX, peak V 40 kV de max,
bw 75 MHz.

TEKTRONIX POO2S
Test Probe 515.00

Attenuation : 1X. Bandwidth: DC to 33 MHz.

TEKTRONIX POO21
Current Probe SS9.00

12 Hz to 35 MHz, Peak Pulse to 15 A.

10A2

TEKTRONIX POO35
Test Probe

Attenuation: l00X. Bandw idth:
GHz.

525.00

DC to 1.7
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TELONIC TAB·50A
Attenuatar $89.00

Attenuation: a to 59 dB in 1 dB Steps.
T hrough use of a dual concentric knob
arrangement. Frequency: DC to 900 MHz,
usable to 1250 MHz. VSWR 1.35: 1. Power
Rating: 1 Watt.

TEKTRONIX P6038
Test Probe S75.00

Cathode Follower Probe; To be used with
Sampling T ype Plug- Ins.

TEKTRON IX P6045
Probe S325.OO

Attenuation: lX, l OX, 100X; Bandwidth : (·3
dB) DC to 230 MHz; Input Z: 10 Mil shunted
by 5.5 pF; Max. Input Voltage: 12 V, derated
with frequency . The "P6045" is designed
primarity for use with Tektronix 454A Oscil­
loscope and conventional oscilloscopes with 1
Mn input resistance.

TELONIC TG-95O
Attenuatar

Attenuation: a to 102 dB in
Frequency Range: DC to 300
Rating: ~ Watt.

$39.00

1 dB Steps.
MHz. Power

TEKT RONIX 067-0502-00
Cal ibration Fixture S289.00

TELONIC TBP 162-40-4BAl
Filter

TENNY " JR"
Chamber

S29.oo

S795.00

TRANSISTOR DEVICES
Model TDM OV Protected S59.00

Output: 4.5 V to 5.5 V, 5 A; Input : 115 V,
60 Hz; Line Regulation: -.01% plus 5 mY;
Load Regulation : -.01% plus 5 mY; Ripple:
.00 1% RMS plus 200 microvolts; Cu rrent
Limiting Adjustment and Voltage Adjust­
ment.

TEKTRONIX 067-0523-00
Test Pluq-In S85.OO

To be used in the calibrat ion of 580 Series
Oscilloscope. Has built-in Pulser and load
capabi Iit les.

TELETRONICS MA·259
Diode Tester $45.00

Current Ranges: .01, .1, 1, 10, 100, 1000 DC
uA; Internal Battery Powered.

TRANSPAC SV250
Power Supply $39.00

Frequency Range: DC to 900 MHz, usable to
1250 MHz; Attenuator Steps: 0,1 0, 20, 30,
40, 50 dB. VSWR 1: 1.25. Power Rat ing 1
Wan.

Voltage Range: 0 V to 5000 V dc/ae. Current
Range: 0 to 100 uADC; 0 to 10 to 100 max,
0 - 10 ADC: Resistance: 1oco. 10,000, 1M &
100M scales; Decibels: -20 to +11, 21, 35, 49,
on GOOn line. Mirror Scale Accuracy: DC:
1%%, AC : 3%. Resistance : 1 ~%.

TELEQUIPMENT
Type " A" Amplifier

For use in S43, D43, RD43 ,
Mainframe. Bandwidth : DC to
Attenuation : 100 mV to 50 V.

TELEQUIPMENT 5-31
Oscilloscope

TELO NIC TA-50A
Attenuator

549.00

and D53
15 MHz.

S129.00

S39.00

Triplet t 630

TRIPLETT 630
VOM SS9.00
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Same as above with choke to choke combina­
tion.

WAVELINE 642
X·Band Waveguide $20.00

Straight Waveguide Section 6" Long.

WAVE LINE 741
3" KU Band $20.00

Waveguide Straight Section.

WAVELINE 754
Termination $39.00

Fixed Termination with a maximum VSWR
of 1.02.

TRIPLETT 801
Volt/Ohm Meter $129.00

FET Multimeter. Ranges: .05 V to 1500 V.
Ohms Ranges: 0 to 1000 Megohms. AC Volt
Ranges: .005 to 1500 V. AC/DC Microamps:
oto 5/500. AC/DC Milliamps: 0 to 500.

TRYGON HR20·1.5
Power Supply $139.00

Output: a to 20 V @ 1.5 Amps; Regulation:
0.1%. Ripple and Noise less than 0.5 mV rms.
Metered, Constant Voltage and Current;
Adjustable Current Limited.

TR YGON HR40·750
Power Supply $115.00

Output: 0 t - 40 V @ .75 Amps. Regulation :
0.1 %. Ripple and Noise less than 0.5 mV rms.
Metered, Constant Voltage and Current.
Adjustable Current Limited.

TRYGON MS36·50V5 358
Power Supply $99.00

Output: 4 to 36 V @ 5 Amps.

WAVELINE 741·1
3" KU Band

WAVELINE 767
KU Band Pressure Unit

$20.00

$45.00

TRYGON ELECTRONICS T50·2
Power Supply $129.00

Output: 0 to 50 V @ 2 Amps; Metered,
Current, and Voltage Controlled.

UNIVERSAL VOLTRONICS BAP22·5.5
Portable Power Supply $199.00

Output : 0 to 22 kV @ 5.5 mA.

)

VARIAN G·l0
Strip Chart Recorder $159.00

Fixed span unit a to 10 mV, 5" paper,
8" /minute and 4"/hour chart speeds, 0.1
megohm input impedance. Ink writing.

wave Linll 798 DR

WAVELINE 798 DR
Frequency Meter

WAVELINE 812DR
Variable Precision Attenuator

$250.00

$99.00

VARIAN G·ll·A
Temperature Recorder $229.00

Portable, Null Balance Type Servo Recorder.
Range: .01 to 100 V, 9 steps; F.S. Balancing
Time: 1 sec. Limit of Error : 1% of span;
Sensitivity: %% of span. Chart Width : 6";
Power Req: 115 V. 60 Hz, 55 VA.

Range a to 40 dB. VSWR 1.15 Max. Insertion
Loss 0.5 dB Max.

WAVELINE 822
Variable Attenuator $195.00

Frequency : 18 GHz to 26 GHz; Attenuation:
o to 60 dB.
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WESTON
1 DC Voltmeter

0, 150,300, 750 Amps

WESTON Model 4
Standard Cell

$59.00

$20.00

Waynll Kerr 8 500

WAYNE KERR B500
Logrithmic LCR Bridge $299.00

Overa ll Ranges: L·l 0 nH to 16 kH, C· l 0 IF to
16 mF, R·l00 uOhm to 160 MOhms. Test
Frequency: 1 kHz (Internal ). Overall Accu­
racy : 1%.

WEIN SCHEL ENGINEERING BA·1B; BA·5;
NO·1
Attenuator Calibrator
Lot Pri ce $750.00

Please write for co mplete speci f ications.

WEINSCHELL TB·2A
Thermistor Bridge $475.00

RF Power Level: 1.00 mW; Accuracy of
substituted DC power; ±.15% for bias power;
DC bias power range: 24 to 36 mW. 11 to
13.5 rn A. DC bias power stability: less than 1
u w/min. Ca librat ion factor range: .85 to
1.05.

WEINSCHELL ENGINEERING 10·20
Attenuator $49.00
Attenuat io n: 20 dB@ DC to 1.5 GHz.

WEINSCHEL ENGINEERING 210·10
Coax Attenuator $35.00

Attenuat ion: 10 dB. Frequency Range: 1 to
12.4 GHz. Nom inal Impedance: 50 Ohms.

WESTERN MICROWAVE 13B 2040
3 Port Circulator $49.00

Unsaturated Standard Cell, Electromotive
Force of 1.01 - measured before shipment.

WESTON 155
AC Ammeter $49.00

Range: ato 150 Amps. Frequency : 25 to 500
Hz.

WESTON 327·2
Current Transformer $99.00

Ranges (Amps) 1200, 600, 400, 300, 200,
100, 50, 20, 10. Primary to 5 Secondary.

WESTON 341
High Frequency Voltmeter $89.00

0, 7.5, 15; 0, 150, 300, 600; 0, 75, 150; 0, 30,
75 Volts.

WESTON 432
AC/OC Wattmeter $59.00

Range: 0·375, 0·700, 0·1400 Watts.

WESTON 432
AC/OC Killiwatt Meter $59.00

Range: 0,.75,0·1.5, 0·3 Killiwatts.

WESTON 2 A mps/50 mV Meter Shunt 20.00

WESTON
300 Amps/50 mV Meter Shunt $20.00 WESTON 433

AC Voltmeter

0, 300 Volts

931 ·433

539.00

54A
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WESTON 433
AC Voltmeter $49.00

0, 5, 10; 0, 10, 20; 0, 30, 60; 0, 150, 300; 0,
150, 300, 750 Volts.

WESTON 433
AC Ampmeter

0, 5 Amps.

WESTON 433
AC Ampmeter

0, 1, 5, 10; 0, 2.5, 5; 0,
Amps.

S39.00

$49.00

10, 20; 0, 2, 5, 20

WESTON 901
DC Voltmeter

0, 3, 150, 300 Volts.

931

$59.00

WESTON 433
AC Meter

0, 50, 100; 0, 75, 150 Volts.

WESTON 455
AC/DC Voltmeter

a to 75, 150, 300 Volts.

WESTON 455
AC/DC Voltmeter

0, 7.5, 15, 30 Volts.

$49.00

$59.00

$45.00

WESTON 931
DC Voltmeter $49.00

0,3,15,150. 0, 3,150,300;0,7.5,30,75;0,
150,300, 750 Volts.

WESTON 931
DC Voltmeter S39.00

0, 50; 0, 75, 150; 0, 300 Volts.

WESTON 931
DC Meter $49.00

0, .03, .30, 30; 0, .15, 1.5, 15 Amps.

WESTON 461-1
Current Transformer $85.00

Ranges (Amps) 1000, 500, 250, 100, 50, 25,
10. Primary to 5 Secondary.

WESTON 932
AC Voltmeter

0, 25, 250 Volts.

$49.00

WESTON 901
DC Voltmeter $49.00

0, 15, 75, 150. 0, 15, 75, 150, 300 Volts.

WESTON 904
AC Voltmeter S39.00

0, 10, 20 Volts.

WESTON 622
DC Meter

0, 50, 100, 200, 500, 1000 Volts.

WESTON 756
Illumination Meter

Ranges: a to 6, 12, 60, 120,
Candles.

$89.00

$299.00

600 Foot-

1251

WESTON 1251
Frequency Counter $229.00

Compact , lightweight tim e measuring device
for measuring time intervals, period average,
events (totalizing). scaled events and fre­
quency ratio. Both start (A) and stop (B)
inputs are internally switch-selected to allow
for measuring zero-crossing or TTL level
signals. Input Impedance: 1 mego hm shunted
by less than 50 pF. Maximum Input Voltage:
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±50 V de referenced to ground for either or
both sides of input. Sensitivity: Zero crossing
mode, 100 mV rms; TTL/relay mode, TTL
compatible. Minimum Pulse Width : Zero
crossing mode, 100 nsec at 300 mV pop;

TTL/relay mode, 50 nsec at TTL levels.
Range: Time A-B, 0.1 usee to 9999.9 sec;
period average, 50 nsec to 9999.9 sec; events,
1 to 99999. Resolution: Time A-B, 100 msec
to 100 nsec; period average, 100 usee/number
of periods averaged. Accuracy: ± 1 count ±

timebase accuracy ± trigger error (start/stop),
External Oscillator Input Range: DC to 12.5
MHz. Readout: Five 7-segment LEOs plus 3
incandescent lamps and 2 decimal points for
range indication and overrange. Timebase:
Frequency, 10 MHz; aging rate, less than 5
ppm/yr.: line voltage stability, less than ± 1
part in 10 million for 10% line variation:
temperature stability, ± 5 ppm 10° C to 40" C
ambient referenced at 25°C. BCD Output:
Rear panel connector for 5 digits of BCD;
overrange flag; completion flag; 5 volt refer­
ence (at 1000 Ohms); ground and range
programming inputs; max. cable length, 18".
Connect a TTL compatible digital printer to
back for automatic recording. Fuse: 125 volt,
% Amp slow blow; 250 volt, 1/3 Amp slow
blow. Power Required: 105·125 volts, 50/60
Hz, 23 Watts (210·250 volts by changing
internal switch and fuse). Size: 6-1/4"W x
9·1 /1 6"0 x 2·1/4"H. Weight, 4\1, lbs.

WESTON 1252
Frequency Counter $259.00

Compact, lightweight counter designed for
frequency measurements from less than 5 Hz
to beyond 30 MHz. Front panel range switch
allows selection of two preset gate intervals
and Auto-Range. This unique function auto­
matically determines the correct range for
maximum resolution without overranging the
instrument. In two manual range positions
LSD remains valid even though MSD is out of
display range. All solid state IC design. Auto­
matic blanking of redundant zeros. Input
Frequency Range: 5 Hz to 30 MHz min.
Input Sensitivity: 10 mV rms. Input Impe­
dance: 1 megohm shunted by greater than 15
pF . Maximum Input Voltage: 200 V rms.
Oscillator Frequency: Timebase, 1 MHz:

external, DC to 2 MHz. Oscillator Settability
(Timebase): ±O.l ppm. Timebase Oscillator
Temperature Stability: ± 10 ppm max. 0 to
40° C ambient. External Oscillator Sensi­
tivity: TTL or 2.5 V rms from 50 Ohm
source. External Oscillator Protection: ~5 V
peak to +10 V peak. Manual Ranges (Gate
Interval): kHz, 1 sec; MHz, 10 msec. Auto
Ranges (Gate Interval); kHz, 10 sec; kHz, 1
sec; MHz, 100 msec; MHz, 10 msec (depen­
dent on incoming signals). Display Time: 200
msec plus gate interval. Fuse: 125 volt, %
Amp slow blow: 250 volt, 1/8 Amp slow
blow. Power Required: 105-130 V, 50/60 Hz,
20 Watts max. (21Q.260 volt, 50/60 Hz by
changing internal jumper wires). Size: 7%"W
x 10Y2"O x 2%"H (less handle). Weight: 4%
lbs. Rugged compact design and exceptional
design make Model 1252 ideal for scientist,
engineer, hobbyist, service technician or for
field use. Carrying handle converts to tilt
stand for convenience.

1253

WESTON 1253
Frequency Counter $379.00

Model 1253 provides accuracy and stability
enough for most general design and testing
applications. Seven digits of easily read LEOs
plus automatic leading zero blanking makes
the 1253 a leader in its price class. Frequency
Range: "A" input, 1 Hz to 65 MHz; "B"
input, 10 MHz to 200 MHz (1 Hz to 230 MHz
typical). Timebase Type: 1 MHz crystal. long
Term Stability: One part in million/mo.; 7.5
parts in million /yr. Front panel rotary switch
allows fast selection of timebases. Carrying
handle quickly locks into any of three posi­
tions, providing a handy tilt stand.

WESTON 1254
Frequency Counter $399.00

Model 1254 features the same high input
sensitivity and wide frequency range of Model
1253, together with very high stability TCXO
(temperature controlled) timebase allowing
precise measurements. Model 1254 also incor-
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ELECTRONIC INSTRUMENTS

porates complete remote programming capa­
bility. Inputs allow total external manual or
computer contro l of range, input select
(either high or low impedance input ), reset or
count inhibit , usi ng standard TTL-level logic.
Outputs are seven digits o f BCD frequency
information. Overrange f lag, decimal points,
print comma nd and 5 volt reference and
ground to drive all remote programming
inputs. Internal 5 volt supply eliminates the
need for external TTL-level su pply in remote
programming mode. Frequency Range: "A"
input, 1 Hz to 65 MHz; JIB" input, 10 MHz to
200 MHz (1 Hz to 230 MHz ty pical). long
Term Stability : 1 part in 10 million/mo.; 1
part in million/yr. Timebase Type : 1 MHz
TCXO. TCXO is factory set to ±O. l Hz and
can easily be f ield reca librated to this
tolerance. Carrying handle quickly locks into
any of three positions, providing a handy t ilt
stand.

(typical 15 MHz to 600 MHz); square wave,
10 MHz to 600 MHz. Input Amplitude: 50
mV rms minimum; 2 volts rms maximum (to
maintain 2: 1 VSWR ); protected to 5 volts
rms. Input Impedance: 50 Ohm s with less
than 2: 1 VSWR from 10 MHz to 600 MHz
and less than 2 volts rms input voltage, AC
coupled. Output Amplitude: 1 volt peak-to­
peak. Output Impedance: 50 Ohms, A C
coupled. Power Required: 120 vo lts, 50/60
Hz, 7 Watts. May be changed to 240 volts
with internal switch and change of fuse. Size:
6-3/4"W x 9-1 /16"0 x 2-1 /4"H _

WESTON 1259
Frequeny Counter S199.OO

Model 1259 extends the usefu l range of any
counter w ith more than 100 kHz capability.
Includes hybrid circuit amplifier for good
response and high sensit ivity, 600 MHz
decade counter and emitter coupled logic
circuit . Built-in power supply wit h integrated
circuit regulator for improved reliability. No
sensit ivit y adjustment and push-button
selected scales make Model 1259 extremely
easy to use. Input Frequency Range (Divided
By 1) : Sine or square wave of 10 M Hz to 100
MHz. Input Frequency Range (Divided By
101 : Sine wave, 40 MHz to 600 MHz (typical
15 MHz to 600 M Hz); square wave, 10 M Hz
to 600 M Hz. Input Frequency Range (Divided
by 100): Sine wave, 40 MHz t o 600 MHz

WESTON 1257
Frequency Counter

l Z59

$269.00

4449

WESTON 4449
Digital Multimeter $149.00

3~ digit. Solid state. Dual slope high imped­
ance bi-po lar AID converter. Auto·blan king
and polarity. Single chip for logic circuitry.
Overload protection. Ranges: DC Volts:
0-199.9 mV - 1.999 V, .05% rdg ± 1 diqit.
0-19.99 - 199.9-1000 V, _1 % rdg ±1 digi t . AC
Vo lts: 0-99.9 mV - 1.999-19.99-199.9 V,
.3% rdg ±1 digit. 40 Hz - 10 kH z. 0-1000 V
.5% rdg ±1 digit , 40 Hz - 2 kHz. 199_9 mV­
1.999-19.99-199.9 V, _6% rdg ±1 digit, 10
k Hz - 20 kH z, 0-1000 V, 1% rdg ± 1 digit, 2
kH z - 10 kH z. DC Current: 0- 199.9 uA ­
1.999 mA, .2% rdg ± 1 digit . AC Current:
0-99.9 uA, .4% rdg ± 1 digit, 40 Hz - 10 kHz.
0-1999 mA, .75% rdg ±1 digit , 10 kH z - 20
k Hz. Resistance: 0-1 99.9n - 1.999 K, 1 mA
@ 0.2 + 2 V, .25% rdg ±3 digits. 0-19.99 K ­
199.9 K, 10 uA @0.2+2 V..1% rdg ±1 digit.
0-1.999 M, 1 uA @ 2 V• .2% rdg ± 1 digit.
0-19.99 M, .1 uA @ 2 V•.5% rdg ± 1 digit.
Specifications: Conversion Rate : 4 per sec.
CMR: 80 d8 . NMR : 38 d8. Power Req: 115
V, 50 - 400 Hz. Temp : 25' C 3'C, O'C·50' C
at derated acc. Size: 2.25"H x 5.45"W x 7"0.
Weight : 2~ Ibs.

......_-- ASTISERVO SYSTEMS. INC. • 20 RE PUBLI C ROAD • NORTH BIllERICA. MA 01862 • 617 ·667-8541 "

57A



ACV kn 'D 'DD
DCV • eDeMA • • 1000• • •

DFF CMA 'IOMn• • •

., .

a full range, 5-function
3% digit multimeter

Data Precision's new Model 134 is the least
expensive fu ll function digital rn ult lrn ete r you can
buy.

A real workhorse.
Designed as the first real a lternative to ana log

meters, the Model 134 delivers digital precision at
analog prices.

Measurements appear on a bright, 7-segment
planar gaseous display, a full half inch tall and 3Yz
digits wide.

And they're precise measurements. Approxi­
mately 5 to 10 times more acc urate t han what
you'll get from an analog meter. And a great deal
easier to read.

Model 134 measures DC and AC volts, DC and

AC current and resistance through a total of 22
range scales. No interpolations are necessary.

And t he specs speak for themselves: basic
accuracy of ±0.2% reading ±0.2% f.s. with auto­
polartv, auto-decimal positioning and 100% over­
range. Optional isolation and High Voltage Probes
available.

SALE PRICE

$169.00
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Data Precision •••Years Ahead
S}2 Digit TRI·PHASIC™
Digital Multimeter.

2540 A 1 Dig. Voltmeter $895. 00

DATA PRECISION 2540 Digit al Vo ltmeter $885.00

DATA PRECISION 2535 Digital Voltmeter $829.00

DATA PRECISION
MULTIPLES

DC VOLTS. Ranges (4 ): ±1.00000 to ± l OOD.DO • Bas ic accura cy.
6 mos., 23°C ±SoC !O.OO l % t .s. ±o.OO7% rdg ±1 L s, d . •
Resolut io n : 10J,N -1 0 mV. AC VO LTS . Ranges (4) . 1 .00000 to
1000.00 • Frequency 30 Hz·1 OO k Hz . Basic accuracy . 6 m os.,
23"C ±SoC: ±.02% t .s. !O.05% rdg.
R ESI STA N CE: • Ranges (5) 1.00000 kQ.l0.0000 megn . Con­
figuration: True 4-wire • Basic accu racy , 6 mos. , 23°C ±SoC:
±O.OO l % f.s . ±O .OO7% rdg ±1 l. s. d . DC RA TIO . Range s (41;
1·1000 . Input : a to ±1000V . Reference : +lV t o +l1V . Basic
accuracy, 6 mos.. 23°C ±SoC: 1±O.O()7% rdg ±l I. s. d .1 x

10

MEASUREMENT

SUPERIOR PERFORMANCE AND LOWER COST
Three exclusive circu it innovat ions, TRI -PH ASICTM AID conversion, ISOPOLAR TM reference and
RAT IOHM leTM resi stance measure ment uti lized in t his "years ahead" series of d igital inst ruments
dramatical ly reduces cost whi le significant ly enhancing performance.

EVERY 2500 SER IES DMM INC L UDES . ..

o FLASHI NG OVER·LOAO INDICATION DATA PRECISION 2530 Digital Vol tmeter $849.00
o 20% OVER·RANGE
o LIGHT WEIGHT, 8 POUNDS
o LOW POWER. 12 WAD S
o SMALL SIZ E. 3 1/ 2 " x 8 1j2" X 12 "
o OVERLOAD 1000V, ALL VOLTAGE RANGES
o OVERLOAD 100V, ALL RESISTANCE RANGES
o CMRR: DC 160db. 60 Hz 120d b
o NM RR: 60db AT 10 Hz AND ALL

o TRI-PHASIC·· , AID CONVERTER
o ISOPOLAR'· REFERENCE
o RATIOHMIC·· RESISTANCE
o AUTO-RANGING
o AUTO·POLARITY
o LOW COST
o ISOLATED BCD OUTPUT, DTL / T'L

COMPATIBLE
o REMOTE TRIGG ERING
o REMOTE RANGING

A ctual Ref . Voltage
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1.999 rnA, .2% rdg ± 1 digit. AC Current:
0-99.9 uA, .4% rdg . , digit, 40 Hz - 10kHz.
0-1 999 mA, .75% rdg ±1 digi t, 10 kHz - 20
kl-lz. Resistance: 0-199.9n - 1.999 K, 1 mA
@ 0,2 + 2 V, ,25% rdg ±3 digi ts. 0-19.99 K ­
199.9 K, 10 uA @0.2+2 V. .1% rdg ± 1 digit,
0-1.999 M, 1 uA @ 2 V, .2% rdg ±1 digit.
0-19,99 M, , I uA @ 2 V, .5% rdg ±1 digit.
Specif icat ions: Conversion Rate: 4 per sec.
CMR: 80 d8. NM R: 38 d 8. Power Req : 115
V, 50 - 400 Hz, Temp: 25° C 3°C, 0°C·50°C
at derated ace. Size: 2.25" H x 5.45"W x 7" 0 .
Weight: 2% Ibs.

3% digit. Solid state . Dual slope high imped­
ance bi-polar AID converter. Auto-blanking
and polarity. Single chip for logic circuitry.
Overload protection. Ranges: DC Vol ts:
0-199.9 mV - 1.999 V, .05% rdg ±1 digit.
0-19.99-199.9-1000V, .I %rdg ±1 digit.AC
Vo lts: 0-99.9 mV - 1.999·19.99·199.9 V,
.3% rdg . 1 digit, 40 Hz - 10kHz, 0- 1000 V
.5% rdg . 1 digit, 40 Hz - 2 k j-lz. 199.9 mV ­
1.999-1 9.99-1 99,9 V, .6% rdg ±1 digit , 10
k Hz - 20 kHz, 0- 1000 V, 1% rdg ' l digit , 2
kHz - 10 kHz. DC Current: 0-199.9 uA -

WESTON 4449
Digital Multimeter

FAST!
LIGHT!
DEPENDABLE!

SP~E(~AL$149.

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •,
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BLOG .NO. _

MAIL NO. _

STA. NO. _

AST/SERVO SYSTEMS, INC.
20 Republic Road
North 8iller ica, MA 01862

Please fill out this request and mail it to the
above address in order to be on our mailing list
for future catalogs or if you desire additional
copies of this one.

D Add me to your mailing list.
Send me addit ional cata logs.

NAME _

COMPANY _

AOOR ESS"- _

CITY::- STATE_ZIP'---- _
TITLE
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BURROUGHS model D8565
computer display terminal

THE TE RMINA LS WE OF FER A RE NEW AND UNUSED, IN ORIGINAL CARTONS.

This display terminal has an integral controller, B/W ca thode ray tube and keyboard. The system has a serial
I/O interface for communication and an I/O interface for a printer. These units employ standard Motorola
RTL Technology .

DISPLAY IPIN 4802·1095- 501) FEAT URES,
. 17" BIW CRT
. 4 1 lines of data
. 52 characters per line
• Characters are generated by a diode matrix

"gra phic" technique
. 2 1 special push-buttons wired for a program call up

• Brightness Control
• Self-contained power supply

~ KEYBOA RD (PI N 4802·11 15·501) FEATURES,
• Reed switch techno logy
• 54 data keys
• 28 specia l keys detachable with cable

~ LOGIC UNIT (PI N 4802·1157·5021 FEATUR ES,
• 10 24 by 6 bit core memory
• Printer I/O interface
• Communication I/O interface

o POWER: 115V, 50/60 Hz, 500 Watts

WEIGHT: 210 Ibs. (including logic unit
key board, display and cables.)

SHIPPING WEIGHT: 238 Ibs. F.O.B. O UI

warehouse.

::...
- ~. ...~...

SPECIAL PRICE:

ORIGINA L, UNOPENED CAR­
TONS - NO CHECKOUT OR
WAR RA N T Y (DUE T O
STO RAG E, YOU MAY EN­
COUNT ER LOOSE BOARDS,
LOOSE OR TARNISHED CON­
N ECTORS, ETC., WHICH MAY
R EQU IR E ADJUSTM ENT)

$495.00
With complete documentation

ASTjSERVO SYSTEMS , INC,
20 REPUBLIC ROAD, NORT H BILLERICA. MASS. 0 1862

617-667-854 1
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Ken Cole W1JDF
P.O. Box 3
Vashon WA 98070

Amateur radio is a rewording hobby,' one dividend is a
wider window on the world, and another is technical expertise,
but I think that most important is the friends we make. Some
we keep, but the currents of life eddy and some drift away ­
until a page in a logbook or a card in a file brings them back
and we are caught in a net of memories. Recen tly I came
across a memento that sent the years spinning - a phony
British pound note.
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P aolo never told me his
last name, and I forgot

hi.. call many yea rs ago . It
wouldn 't do to mention it
even i f I could remem ber, not
without knowing first how he
arranged his life after the war.
I'm sat isfied that he isn't o ne
of the few dozen licensed
L ib yan SAs; pe rhaps he
final ly went home to Ita ly.
and o ne day he might 'tee this
magazine. I'd like to hear
fro m him .

1943 ope ned o n a note of
op ti mis m f ol lo wing th e
victor ies at Stalingrad and El
Alamei n, a nd t he Eighth
Ar m y was pushing hard

against the rear guard of the
Afrika Karps, Steady pressure
was esse n t ial to de ny
Ro mmel an y o pport unity to
pau se a nd ex ploit the
defenses of Tunisia's Mareth
Li ne. Montgomery requir ed
thousands o f tons of supplies
daily, a nd Tripoli was the
new forward depot . Hero ic
wor k by underwater demoli­
tion and salvage crews had
opened a gap through a
bloc kade of seven ships the
Ger mans had fill ed wi th co n­
c re te, booby-trapped a nd
sunk in the narrow harbor
entrance, and now the port
was co ngested with laden
freighters.

Along the Spani sh Mo le,
o n the seaward side, jet t ies
were being worked arou nd
the cl ock, but the cargo hand­
ling facilit ies were limited and
soo n after sunset every
evening the Luftwaffe arrived
fro m Sicily. In the center of
the harbor , in close co mpany
wi th wrecked Axis ship ping
and other Ubert ies newly
arrived from Alexandria and
Port Said, the Edward Everett
was anchored await ing space
at the jetty. Our readiness to
d isc ha rge th e cargo of
Crusader tanks pac king t he
holds was unmatched , a nd
every bomb that fell nearby
add ed to o ur zealous im-

pat ience. So d id the photo
plane whic h checked the
situatio n every afternoon and
sped bac k to Sicily wi th
tattle tale negatives and our
hearty wishes for a crash at
sea.

Between us and the jett ies
along the mole where even­
t uall y we would unload o ur
ta nks, a nd about three
hundred yards away, lay the
Empire Voyager, down to the
mar ks with thousand s of to ns
of bombs and ammuniti on.
Near her swung a tanker fi ll ed
with aviation gas urgent ly
needed in Ma lta , two hundred
miles to the nort h. We paid

•

•
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W1IDF and Paolo (identity concealed).

homage to their courage with
co mpassionate respect, and
wished they weren 't t here .

Toward the west, where
the root of the mole curved
and joined the low profile of
the city, were anchored more
freighters and a dest royer. A
mi neswee per t hat kept us
company o n the tr ip fro m
Alex, H.M. S.A.S. Treen, lay
to the south between us and
the city seawall. Next to it,
and closest of the Allied
vessels, a small coaster swung
on one hook . Closer st ill, in
fa ncy camouflage a nd
obviously badly battered, the
Ital ian motorship Agostino
Bertoni held our speculat ive
gaze wi th her Lat in grace .
Displaying her raked funne l,
low superstructure and scduc­
rive sheer in the midst of our
motley flotilla, she looked
like a badly used Maserati
surrounded by old family
Fo rds. A pelagic q ueen.
Through the glasses we could
see blast damage, twisted
steel and scorched paint, but
she was riding evenly and to
the casual glance looked
read y to depart for Genoa,
her port of registry . The
embarkation gangway was
stowed, but a rope ladder
h un g from the stern,
p robab ly because of the
barrage balloon floati ng fro m

a cable secured on the fantail.
In legal jargon the Bertoni
co nstit uted an "attractive
nui sance," for seamen are
trad itionall y fo nd of visit ing
anyt hing floati ng nearby.
Besides, we were positive
Italian vessels were fitted
with enor mous wine lockers.
We had to find a way to go
aboard.

Fo l lo wing the night ly
raids, the Brit ish army would
send a launch around the
harbor , stopping at each
anchored ship to pic k up any
wounded, and a frie ndly
corporal thought of a way a
skiff could be managed.
There was no sign he tho ught
it curious that anyo ne wou ld
want to go punting amo ng
the debris and oil slicks float­
ing around us, and his only
co mment was, "Mind you
don ' t bu mp into something
wicke d." This referred to a
repor t that the bombers were
dropping a new harbor
torpedo which knew better
than to miss a target and then
co nti nue to poi ntless self­
dest ruc t ion on the beach .
Fai ling to bag a ship
promptly, it would run mad
circles just under the surface
until the fuel was exhausted,
then a ballast tank filled and
it would float tail down,
barely submerged, and wait

for the unwary. So we would
row very carefully.

The next afternoo n the
engine departm ent cadet and
I climbed the rope ladder to
the fantail of the Bertoni and
made our way along the main
deck and up to the br idge.
The damage was worse than
we had guessed , but the
R.A. F. had pounded the
harbor before the fa ll of
Tripoli and now the Germans
were taki ng their turn, so it
was a miracle the ship was
st ill afloat. Debris blown back
and fort h by dozens of raids
obstructed passageways, and
everyw here were bent shards
of steel plate and twisted and
severed stanchions. Fire had
gutted the chart room , wheel­
house and radio room, a nd
one deck below a bomb had
exploded immediately after
penetrat ing the midship dec k­
house. The blast had torn
everything apart just aft of
the stack and down through
the engi ne room, but a fast
fuse had spared the hull. The
foredeck and afterdeck were
holed but st rong; if the
Bertoni survived the current
series of raids she would
probably end up as an oil
barge. She had been a hand­
some ship, and the visit was
depressing.

Return ing aft to leave, we
r e me m bered the putat ive
wi ne stores and fou nd several
undamaged storerooms at the
bottom of a companionway
from the main deck . 1t was
getting late, but we opened
one more door, and there
the y were. Fi ve or six large
wine casks in a heavy timber
rack along a thwartshlp bulk­
head , and they were empty.
The num ber is dim in my
memory, bu t I recall clearly
tha t they were a light -eolored
wood , which surprised me,
and there was a small table in
fron t of the m. On the table
lay a neat ly folded pair of
German army trousers, and
beside them a hal f-empty tin
o f Engl ish cigarettes. We eyed
these with speculation, and
the drained casks with regret.
" Ti me we got back," I said ,
and we left .

Later, as we were sitting in
the saloon and conscien­
tiousl y testing what was left
of a case of Scotch retri eved
earl ier from longshoremen
who had pinched it from
army stores taken aboard at
Por t Said , the captain
returned from a meeting
ashore with the depressing
news that we couldn't go
alongside and d ischarge for
another day or t wo. " Never
mi nd the days," th e messman
said, "it's the nights that give
me fit s." Captain Miller just
nodded and muttered his
favorite e xp letive, " Got
them!" A stocky Finn who
looked like a nice Hermann
Goering wi th muscles instead
of fat, he spoke infrequent ly
and with a thic k acce nt that
left us myst ified about the
ethnic roots of his name.
" Got them !" sufficed for
most occasions that called for
co m ment, and began or
e nde d th e se n t e nc es
de manded by special circu m­
stances. We were amused by
the phrase unt il events certi­
fied it as em inently apposite.
The crew respected him , and
to me Miller was the ideal
sk i p per: professio na lly
ex pert, totally unflappable,
reserved but approacha ble.
His silent kindliness and
c o urage were importantly
support ive, and I was to
regre t I lacked the wit to find
a way to tell him so.

With the news that our
idle status would cont inue,
my thought s turned to some­
thi ng I had noticed in a
cor ne r of the Bertoni's
s hattered rad io room. It
appeared to be the remains of
an FuG 16, the 38 to 43 MHz
w ireless used in German
fighter aircraft. Wary explora­
t ion o f r iddled Messer­
scbmi ns abandoned o n Castel
Benito airfi eld just outside
the city had turned up
nothing wort h carryi ng away.
Shards of canopy Per spex for
shapi ng into bug paddles, and
st ill in use today, but no FuG
16 for conversi on to ten
meters. Also, I wondered who
was li ving o n a bombed-out
freighter anchored at target
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Captain Miller.

center.
Promptl y at seven-thi rty

that evening, while cargo was
being worked under a few
lights on the jetty , the alarm
went. Within minutes the
dark edge of the city reo
fleeted the cracking white
flas hes of a n t iai rc r a ft
batteries along the brea k­
wat er, the thund erous red
blooms planted by st icks of
bombs, and then, in the dark
heart of the har bor, a bal­
looning ball of yellow flame
from a t iny coaster hi t
squarely amidships. Suddenly
the raid was over , the co nvul­
sive thud and crash of explo­
sives sucked instantly into a
stu nning silence . Slowly hear­
ing recovered, and a familiar
hissing rose from the water as
spent shrapnel fell back from
the sky, now and then
rattling on our stee l. Aft er
another mi nute there was
only the distant sound of
burni ng, and from the dar k
anchored shapes faint hails as
the medical launch called for
wo unded. As they came
alongside, we were saddened
to learn that the mat ey crew
of an antiaircraft battery had
been wiped ou t, a singularly
cheery and ner ve less mob of
Londoners who had found
entertainment in teaching us
coc kney slang. They had
called themselves "T he Top­
hatters" and were perversely
amused to hear that their
painted insignia was identi cal
to that displayed by a Staf fel
of 109s the Luftwaffe sent to
Spain in 1937 . Now they
were gone. In the city, apa rt ­
ment buildings had been hit
as usual, and the coaster
betwee n us and the Bertoni
was still smoking and low in
the water. Preparing for a
visit to the Bertoni' s radio
shack in the morning, I put
together a thief's kit of side­
cutters, screwdrivers and
small wre nches.

The next day began chi ll y
and clear, wit h a cloudless
blue sky and a st ead y breeze.
In the harbor the cho p was
low, but to seaward the spray
rose regularly and fe ll spark­
li ng o n the breakwater.
Inshore smal l puffs of spume
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floa ted up fro m the old gray
seawall fronti ng the low
b on e-white p rof ile of
Tripoli's villas. I was st ill
astonished that the Medltcr­
ranean co uld be so co ld, even
in midwinter. North Afri ca
had been a surprise from the
first: windy and raw at Alex,
and th en barren brown hills
curving from Tobru k down to
Benghazi. Wonder ing what
the Afri ka Korps thought of
their palm tree insignia, I put
o n a heavy wool mackinaw
and a watch cap, and I
suppose that 's why I met
Paolo.

Before noon, but later
than I had plann ed because I
had listened to the sexy lady
news annou ncer from Rad io
Sofia and her report, rather
premature as it turned out, of
a conclusive Bestro fung of
Tripol i harbor , I was again
aboard the Berrani, alone this
ti me, wi th a bag of tools and,
just in case, a bottle from our
store of liberated Scotc h.
Everything looked the same
as before , but someho w there
was a subt le d ifference. Three
hundr ed feet in the a ir the
balloon weathervaned into a
cold north wind, and three or
four miles above it the daily
photo pl ane was a t iny spec k,
returni ng hom e with nega­
ti ves show ing a small coaster
st ill afloat but down by the
stern and perhap s a crater
where our cockney fri ends
had nightly stood watch to
protect us.

The battered box lying on
the deck in the radio room
was indeed an FuG 16, but it
was in bad shape. Neither of
the two bandswitches would
budge , and a loo k at the bac k
sho wed why they wouldn ' t.
App a rently the deadlight
blown from the porthole
oppos ite had struc k the rear
panel and crushed the insides.
No h o pe . Some earlier
scrou nger had better luck ,
ju dgi ng fro m the vacant
mou nting bracke ts and empt y
s pa res lockers. Stubs of
severed copper tub ing pro­
truded from the antenna
lead-in bowl insulators, but a
half dozen Py rex stando ffs
had been left on o ne bulk-

•

•

head. I was unscrewi ng o ne of
these when I got a message
that I wasn't alone and
turned around.

In the doorway a young
man of medium height was
smiling at me. Dark curly
hair, khaki sweater and pan ts.
At f irst I assumed hi s motives
were mine : curiosity and
larceny. " Hi," I said, "some­
body didn 't leave us much ."
For a moment he just looked
at my coa t. Still smiling he
said, "Btr on glome." Oh dear ,
I tho ught , The Enemy.
" Buon glome," I replied.
" You spea k Engl ish ?" He
shook his head . Why hadn't I
studied my Italian phrase
book? Onl y one sentence
came to mind, and after a
thoughtful pause I said, "Un
biglietto per Milano, per
favo re ." A ticket to Mil an,
please. He laughed and put
out his hand . Amenity estab­
lished, I removed my coat
and from the game pocket
carefully drew out the bott le
of Scotc h, wonderi ng how
many of Mussolini's finest
were tucked away in t he
Bertoni.

In an effort to communi­
cate, we discovered co mmon
gro u n d in German and
Spanish, with Pao lo favoring
o ne and I the other , an d in a
loony patois we told each
other who we were, t rad ed
souvenir recollections o f life

,

•

at home, and confided some
of our hopes for the halcyon
days of peace we foresaw
with naive certainty . Wh ile
we ta lked, I unscrewed the
s tando ffs, and Paolo, an
active ham for years and
more lately a radio techn ician
in the Itali an army, applied
himself expertl y to the FuG
16 and filled my coat pocke ts
w ith pa r ts . Sensing my
curiosity, he ta lked a bout his
life before the war , pausing
now and then to find the
right phrase, s ile nt at times
for a minu te or two when
memor ie s crowded and
blocked the flow.

Paolo 's father, a po lit ically
act ive civil servant , ard ently
Fascist , insisted that his son
postpone hi s u niversity
stud ies and vol unteer for ser­
vice in Spain. That was in
1937, when Paolo was nine­
teen. Training was brief, with
emphasis on parad ing, and he
soon embarked for the
Spanish Civil War wi th Ccn­
era! Roaua's Black Flame
Division. Before the year was
out he was thoroughl y d is­
illusioned and when , d uring
the Italian attack from Algora
toward Guadalajara, a bomb
fragment sent him home for
recuperation and d ischarge,
he thought himsel f lucky.
Working again o n his o wn
equipment inst ead of military
signals gear raised his spir its;
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The Agostino Bertani.

soo n he was fit and bearing
down hard o n electrical engi­
neeri ng texts. He recalled th is
as "the happiest t ime of my
life." It was a short reprieve .
Pu tting Franco in power had
been an easy first step, and
soo n German boots were
m arch ing th rou gh o ne
country after another . The
Italian army told Paolo his
techni cal skill s were very
highl y regarded and issued
him a new uniform. He was
grateful to miss out on
Mussolini' s glorious calamit ies
in Al bania and Greece, but
those defeat s guara nteed him
a t icket to Tripoli. The
Germans, appalled by th e
I t alian fiasco in Greece,
moved in swift ly, and th eir
success drew a gallant but
sacrificial counterattack by a
British expedi t ionary force
fro m Egypt , critically drain­
ing an army which had just
c hased the Italians back
across th e Western Desert . To
exploit this weakness the
Germans promptl y invested
armor in Nort h Africa, and
soon the Afrika Korps was
leading a revitalized ltalian
army toward th e Nile. Pao lo
would spe nd more th an a
year nursing its radios.

His first assignment was
months o f easy depot duty at
Tripoli, than ks to the German
he had learned in Spain, but
in th e summer of 1941
Rommel pressed hard against
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the British and Paolo was
posted to the Ariete Armored
Division and the del ights o f
front li ne ma intenance of
poor radio equipmen t in
obsolete M.13 tanks. There
were about a hundred and
fifty of these and many of
th em weren 't fitted with
radios, but this made it all the
more important that in those
that had them th e radios
wor ked. Keeping the mobile
gear operat iona l in spite of
the dust, heat, concussion
and constant vibration was a
maddening task.

Pao lo' s stories of equip­
ment fail ure, troubleshooting
and repair soon brought up
th e subject of ham gear and
o ur personal preferences and
ex periences. We argued the
advantages of our favori te
a ntennas and agreed that CW
was far more satisfying than
phone. Before long we were
co mpari ng OX notes, re­
calling more or less accurately
the best of the miracles
recorded in our logbooks at
home, and in cordial compe­
titian modestly attribut ing
our feats to luck rather th an
tec hnical prowess. Pao lo
scored heavily when he men­
tioned t hat his first West
Coast co ntact was W7CSF.
The call has been reissued but
my good friend Dick Rose
held it then , and I remem­
bered clearly his announcing
one evening that he had just

worked the first Italian he
had ever heard. Probabl y I
responded wit h rude noises
indicating disbelief , and I
could foresee his smile when I
confirmed the contact with a
report of this meeting. I
d idn't tell Paolo Dick had
never received his QSL.

Suddenly I realized that
the sunl ight from the port­
hole had moved from the
dec k into the passageway ,
and it was time to leave.
Pao lo had vo lu n te e r ed
nothing about his present cir­
cumstances, and as I collected
my tools, I tried without
success to think of tactful
questions . We shoo k hands
and he asked me if I would
come back the next da y. I
said I would. Together we
made our way through the
battered passage, but Paolo
wouldn 't co me out on the
open afterdeck, and as I left
him I asked if he needed
anything. He shrugged and
smil ed. " I have food ," he
said .

There wa s hardly a ripple
on the water. As I rowed I
kept the transom cen tered on
a tall palm behind the sea­
wall, where peddlers hawked
triangular paper packet s of
dates and almonds. The late
sun o n the low white bui ld­
ings made sharp sil houettes of
the trees - a travel poster
view of friendly Tr ipoli. Half­
way back I was pleased to
retrieve two floati ng empty
bot ties as a present for my
corporal friend who had
asked if we had an y o n his
first visit to th e Everett. The
Afrika Korps had charitably
left behi nd an impressive
stoc k of German hops and
Hungarian barley at the Oea
brewer y (Oea was the old
name of Tripoli), but bott les
were in short supply and
everyone was on the alert for
empties. Minutes after I
boarded the Everett, the gun­
nery off icer knocked on my
door and spotted the empty
bottles. He hadn 't believed
my report of the empty wine
casks on the Bertoni, but
somet hing else was o n his
mind . " Churchill sent his
apologies," he said, " and

the y'll take o ur tanks off
tomorrow."

That night the Luftwaffe
igno red us and the fo llowing
morning the Crusader engines
were roaring and backfiring in
the holds, ready to go as soon
as they were landed and the
bridles freed. It was noisy and
exit ing but I left early, allo w­
ing for th e longer trip from
the breakwater against a low
chop in the harbor. The wind
had shifted and th ere was a
suggest ive haze in the
southern sky. Torrents o f rain
and rotten visibility would be
ni c e , I thought, rowing
steadily, my fee t pushing
against a carton packed with
old copies of " QST," British
ration " V" cigarettes, a flash­
light and a box of spare
batteries. In memory of the
Bertani's van ished wine stores
the re were two bottles of vi le
Australian sherry.

Paolo wa s wait ing for me
in the radio shack, obviously
pleased to have company
again. It struck me that he
was impressivel y neat a nd
clean and his manner rather
blithe and easy for a lonely
fug itive , t ruant fro m a re­
treating army. In your shoes,
I thought, I'd be wary and
glum and look very scrubby.
Stac ki ng the magazines on
the deck, I put the flashlight
and batteries next to the m
and held up o ne of the
bottles of wine. " For emer­
gency use only," I said,
thin king of his Ita li an palate.
" Thank yo u very much,"
Paolo said, dismissing my
deference with a smile. Open­
ing one of the cigarette packs,
he took two out, and after we
light ed them he brought a
small bundle from a corner of
the room. Turning back a
fo ld of canvas he handed me
an Ital ian helmet. Inside was
a Beret ta automatic, and on
top of it a British pound
note . "For the emergencies,"
he laughed, and turned the
note over to show me the
back wa s covered wit h
Arab ic. " German counterfeit.
Propaganda. It says here that
the word of England is as
good as this money, but I am
very sure tha t they will both
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be worth more, pretty soon,
when thi s war is over,"
" Agreed," I replied, " Unless
the English try exporting this
tobacco,"

I than ked Paolo for his
gifts, and, after a brief
explanation of Beretta design,
di sassembly and cleaning, he
withdrew to silent concentra­
tion on the circuits and adver­
t isements in the magazi nes, I
fiddled with the gun for a
while, but then my curiosity
overcame qu a lms abou t
prying and I asked him why
he was waiting ou t the war in
the center of a harbor where
a night without a raid was an
except ion. He kept fl ipping
the pages and smiled wi thout
looking up. The ant iaircraft
fire was so intense, he sa id,
that hits on shipping were
unlikely. The center of the
target was the best place to
be and the worst was the
outside ring, from th e jetties
into the harbor side of the
city . The latter was believ­
able; d uring every raid we saw
bombs burst ing among the
apartment and office build­
ings, and there were pil es of
rubble along the main streets,
gaps and debris where there
had been villas and shops, and
every afternoon at fou r or
five o ' clock a flow of people
into the co untryside where
t hose who cou ldn' t find
shelter slept in the fields. But
the safety of the harbor
center was relative and poor
consolation, and Paolo's reply
hadn't answered my quest ion.
He put down the magazine
and gravely inspected the
flashlight. Long minutes of
silence. Sadness touched his
face and I regretted my
curiosity.

"Spain," he sa id, speaking
very slowly, "was reality, and
we had been prepared for it
wi th lies. Germans fought
Germans there , and Italians
fought Italians. It was a bad
time, and we understood
noth ing. Afterward, in the
engineering school, I was just
glad to study and not thin k
about politics. Then, in 1940,
suddenly Ita ly was in the war.
Many peo ple, like my fa ther,
s ai d Mussolini acted to
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protect us from Hit ler
because France and England
betra yed us during the
Au strian Anschluss. They
told each ot her that the
f ighting would soon be over,
that Germany already had all
of Europe except Italy, and
that it would be our turn
next if we didn't agree to a
militar y all iance . Our fi rst
easy victories here in Africa
left us foolishly optimistic,
but before long the English
pushed us back, th ings got
very bad quickly, and defeat
was close . We we re ready to
give up when the Germa ns
arrived in February of '41 ,
here in Tripo li. Now they are
gone and I think it will soon
be over."

Paolo stood up , sta red o ut
the por thole for a moment
and lit another cigarette. " 1
am tal king too much ." I said
nothing. " Rommel wa s too
much for the English, but he
sho uld have been here in the
beginning. Even before EI

Alamein I knew we would
have to turn back. Supplies
weren't getting through from
Italy. The sinkings were
increasing at the same time
t hat Montgomery was getting
more and more through Suez
fro m America. Marshal
Cavallero ke pt promising that
fuel for the tanks would
arrive immed iately, but we
knew he was lying . Less and
less got through. It was hope­
less,"

During one of Rommel's
efforts to st iffen Axis morale
by mi xing Panzer units with
the Italian regiments, Paolo's
combination of language and
techn ical skills were no ted
and he found himself in a
liaison assignment untying
communicat ion knots. Access
to all Italian and German
radio nets confirmed his
feeling that disaster was in­
evitable.

" After Alamein," he con­
tinued, " I stayed with the
15th Panzer. There wasn't

nearly enough transport for
the ret reat, so I rode wi th the
Germans. Otherwise, I wou ld
have been in the bag and
spent the rest of the war in a
stockade in Egypt. I knew if I
got back to Tripoli my
friends here would help me."

Rommel hardly slowed for
Tripoli. At Castel Beni to,
Paolo walked away fro m the
war. He unbuttoned a shirt
pocket, drew out a leat her
folder and opened it to show
me a picture of a very pretty
dark-haired girl stand ing with
him in the Piazza lt atia . She
was wearing a white dress and
smiling at the sun dial on the
wall of Tripoli Castle. " t'm
going to stay here," Paolo
said, "We are going to be
married some day. When I
came here from Italy I was
billeted with A ntonia's
pare nts, and now they are
helping me as much as they
can. An English civil adminis­
tration officer is li ving in the
room I had, and he brings
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them extra food fo r me."
"She is very attractive," I

said. " I hope everything goes
well." I carefully printed my
name and address o n a scrap
of cardboard and held it out.
"When you can, write to me
about the wedding."

" I promise," he said.
"Soon now, the planes will be
bombing Sfax instead of
Tripoli" and it will be qu iet
here. Then the Ger mans will
be defeated in Tunisia and
the war in Africa wi ll be over.
It won 't be long."

" And then?" I asked.
" Then the Mediterranean

will belong to t he English
navy. Italy will surrender, and
before long," Paolo smiled,
"Antonia and I wi ll be li ving
o n a small farm o utside
Tripol i."

" What do you know about
farming? I thought you grew
up in a city ."
\ " I lived in a city, but I

- ' grew up in Spain and Africa."
-- He shrugged his shoulders.

"Anyway, Italians are a ll
good farmers. Good builders
and good farmers. "

Yea rs later I recalled
Paolo 's remark as I read of a
letter Ro mmel wrote to his
son, Manfred. Referr ing to
the Italians , he said, "Cer­
tainl y they are no good at
war , but one must not judge
everyo ne in the world only
by his qua lities as a soldier ­
otherwise we wou ld have no
civilization."

" Goodbye, Paolo ," I said.
" We may leave tomorrow.
Good luck, and don' t forget
to write. When we're o n the
air again we'll arrange a
schedule."

"Of course ! With a farm
there is plenty of room for
antennas, yo u know." He was
silent for a minute. " That is
in the fut ure. Today I am a
deserter from the Ital ian
ar my in time of war; I am
engaged to a Jewish girl and
being fed by an enemy officer
while I wait fo r my co untry
to surrender. I wonde r what
my fat her would think. Well,
this will soo n be over. Now,
goodbye. "

He waited in the shadow
at the end of the passageway
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The near miss at Miller 's porthole. Note hole in life boat bow.

picked up by both mikes and
canceled, leavi ng only the bad
news to exci te the amplifier.
The passband was narrow and
tun ed , according to the
skeptical, to guttural German.
The opt imistic among us
assumed the peaking fre­
que ncy had something to do
with audio qual ity com mon
to BMW, Daimler-Benz, [umo
and Gnome-Rhone engines.
In fact, the only time it went
off was when the sa loon
messman climbed atop the
whee lhouse a nd blew
patient ly into a beer bottle.
He was prom ised that a
seco nd demonstration would
ensure his disappearance at
sea.

Now it was dark. The sun
had set after a brief pink
illumination of thin webs
spun high overhead by a slow
shift ing of upper winds. I
could sense prayers for cloud
cover rising like smoke in the
st ill surface air. Cargo was
being worked on a ship
already secured in the berth
we had left , and bright lights
alo ng the mole silhouetted
the Empire Voyager, st ill at
anchor, low in the water and
showi ng no lights. In the
southern sky stars glittered,
but none were visible to the
north ; there was a light

drizzle and I wondered if the
weather people on Sicily were
forecas ting a low ceil ing at
Tripoli.

There was no warning. A
J u8 8 appeared over the
breakwater, framed by the
Voyager's masts, cannon and
machi ne guns wi nking orange
and yellow. Then there were
three more, wingtip to
wingtip, and bombs were
already bursting ashore and in
the water as I ran for
shelter, portside and down
the ladder. At once there was
a furious ra tt li ng as bullets
raked the Everett, along with
a sharp bang when a 20mm
shell exploded against the
concrete facing outside the
captain's quarters, missing his
porthole by inches. From the
breakwater around the harbor
and on into the city , bomb
hits glowed red at neatly
spaced interval s, and as the
stor m of no ise d ied away, fire
bloomed from a small vessel
on our starboard bow. A
quick check ind icated we had
only superficial damage from
gunfire, and non e . of the
bo m b explosi ons in the
harbor had been close enough
to hurt the hull. Even in the
dark it was obvious that we
came close to qualify ing as
bullet-riddle d. Perforations in

.t•
I

and wrpmg the tables with
specia l f louris hes. "My
prayers have been answe red,"
he said. "One more night on
the hook and tomorrow back
to the fleshpots of Egypt !"
"Well " I said "you didn't• •
pray hard enough. The latest
word is a qu ick turnaround at
Alex and back to Sfax with a
full load of cased gas." He
whimpered plaintively and
lifted a corner of hi s apron to
his eyes. "Boo hoo, and I'll
never see my dear famil y
aga i n." Ba th o s was
acce p ta ble. "My hearfelt
congratulat ions," I said. He
pou red our coffee and we sat
in silence. I was thinking that
I sti ll wouldn't wa nt to trade
places with Paolo.

When we had pulled o ut
and an chored again near the
Treen , there was an hour of
win ter dayl ight left. We
expected a visit from Sicily at
the regular t ime, and perhaps
a little something extra saved
for us from last night's break
in the routine . Wi th thi s in
mind, I went into the wheel­
house to experiment with an
a ir cra ft wa r n ing device
H.M . Signals had install ed
during a shuttle to Beirut for
the Ministry of Sea Transport
when the area was being
harassed by pl anes from
Crete. We had heard about
radar, of course, and observa­
tion of the be dsp ri ng
antennas on battleships and
cruisers gave us a cl ue to the
frequencies, but we couldn't
guess the secret of generating
power pulses adequate to
prov ide useful reflecti ons
fro m targets at fifty or a
hu ndred miles. The mag­
netron was an enigma well­
guarded. And the Royal Navy
d esperately needed more
radar, so none was allotted to
merchant ships; however, a
British Marconi had come up
with a jury rig warning
system. In essence this con­
sisted of a tuned amplifier
driving a n alarm bell noisy
enough to alert any pilots
who hadn 't already spotted
us, fed by t\YO masthead
micropho nes separated by an
acoustica l baffle. Theoreti­
cally, shipboard noise was

until I waved from the stern
and climbed down the ladder.
As I rowed away, I wondered
why Paolo hadn 't found a
safer place to await the sur­
render he expected in a few
months (seve n, it turned out),
but I thought I knew. There
were many Italians still in the
area, but they were not men
of military age or inclinat ion .
Th ey were middle class,
middle-aged or older, mer­
cha nts and colonial farmers.
They weren't on the streets
much during the week, but
leavi ng the Cattedrale di
Sacra Cuore after Sunday
morning mass they were sur­
p risingly cheery, friend ly,
quite willing to converse with
the strangers who had taken
over their city. With unex­
pected candor, some would
even defe nd Mcssolinl, in­
sisti ng that he had been
deceived by his ministers, and
most agreed that the best
chance for a happy solution
lay with Prince Umberto and
the diplomat Dina Grandi.
And at some point in every
conve rsation the lament
would be repeated: " If only
Marshal Italo Balbo were still
alive!" In defeat, their fervent
nationalism was as important
as the fat on a hiber nating
bear. We listened to them
with surprise, and then with
dismay and a certai n un­
easiness. No, I didn't thi nk
that Paolo, a deserter, cou ld
have found much compassion
in them. Probably they would
promptl y have turned him in
and with relish sent the bad
news to his fami ly.

As I boarded the Everett,
the last of our Crusaders was
ashore, and the booms were
being topped. The hat ch
covers dropping int o place
bet wee n the strongbacks
made a very pleasant noise,
rather like a gangway lowered
smartly to the dock in some
neu tral port ablaze with
nig htcl ubs. Th e pretty
ball o on I was inflating
promptly was pricked by a
news bulletin from the dec k
cadet, and I went into t he
saloon for coffee and
sympathy. The messman was
hum mi ng "Sheik of Araby"

270



C&S MARKETING ASSOCIATES

If you are PLANN ING TO PURCHA SE A NEW TRA NSCEIVER, why not GET TH E BEST? You should give
serious co nsideration to the new Hy-Gain 3750 Transceiver. With it you can expect superior perfo rmance t hat will sur pass
the demands of even the most experienced amateu r.

The advanta ges of the new 3750 are man y. For starters, more ope rat ing frequencies to choose from means more
operating fu n for th e serious radio amateur. With 160 met ers fast beco ming the favorite of more operators earn day. the
addition of this ba nd to your shack can only add to your enjoyment of your favor ite hobby. Not only more f requencies,
but also the greater accuracy of the digital readout make operating the 3750 a real pleasure. With readout to 100 Hz and
WWV receive for calibration, you always know exactly where you are. As an added bonus. there is also a memory circuit
which will allow you to return to an interesting spot on the band without writing down the frequency. With the optional
3855 VFO you can split TX/RX frequencies fo r operati ng OX. The 3855 also has provis ion for adding up to seven crystal
co nt ro lled channels.

The 3750 is a pleasure to ope rate. but it is a dream to listen to. Yo u will never again be anno yed by the roar o f a
cooling fan . The th ree tubes are coo led by a fan th at is not o nly whisper quiet. but is also standard equ ipment. And . you
can forget about image and spu rious response problems thanks to the narrow band SSB crystal fi lter in the first i-t.
Intermodulat ion and cross modulation performance are enhanced through the use of dual-gate MaS FETs at all critical rf
amplifier and mixer stages . To help cut down the strength of the OM using the California kW. a handy rf attenuator is
included. For ON operators. the selectivity is -6 dB @ 400 Hz and -66 dB @ 1.8 kHz.

The same high standard of perfor mance is fou nd in the Transmitter sect ion! Average power ou tput is kept at a h igh
level thro ugh the use of an aud io co mpression circui t and automatic level cont rol. The microphone co mpression circuit
gives 20 dB of aud io compress ion and the AlC provides an additional 20 dB to prevent "f lat topping" and t ransmitted
adjacent channe l splatter. To help reduce the QRN fro m the neighbors over the subject of TV I. a low pass filter is included
in the output state. Speaking of the output stage. it uses two specially developed 5-2002 tubes for high peak power output
with max imum plate dissipation characteristics. The VFO section of the 3750 delivers an exceptio nally stable signal. Drift
is less than 500 Hz from turn-on to 10 minutes and less than 100 Hz after a 30 minute warm-up.

Other features include a noise bla nker, VOX. and side-tone circuits . All stages have been by-passed and t ightly sealed
to improve performance and redu ce inte rna lly generated " birdies" to th e minimum possible.

The advanced features of the HY-GAIN 3750 make it qu iet a bargain at only $1895 .00. For more information. or to
place an order. call Tall FR EE 800-251-67 71. In Ten nessee, call 800-262-6706_ Master Charge and BankAmericard are
welcome.

C&S MARKETING ASSOCIATES
P.O. Box 165
Algood TN 38501
Call Toll Free 800-251 -6771
In Tennessee call 800-262-6706

271



smoke between us and the
Bertoini, headed for the
harbor gate and o pen sea.
Soon other ships, backlighted
by fires and th en hidd en by
smoke , were making their
way carefu lly out of the
harbor. The antiaircraft guns
stopped firing, gun by gun,
bu t explosions continued
around us and ora nge tracers
arced away fro m the Voyager
as heat set off ammunition on
deck. She was aflame from
stem to ster n.

I had just left the port
wi ng of the bridge for my
room to get a flashlight , with
some idea of blinki ng it at
Paolo, when the Voy ager
exploded. A brilliant orange
flash lighted the passageway
and our ship lifted , trembled
and fe ll back, rolling to port
and then righting. The sou nd
was somet hing mo re than
noise , a tremendous sharp
thud that made my head hur t
and left me deaf for a
moment . Then a mixture of
sou nds - everything that
cou ld move was clattering,
knocking against something
else. After a bit, I ventured
out on the boatdeck. Debris
was hissing into the water and
rattling o nto the decks, and
now and the n a heavy piece
from the Voyager rang on our
steel. The air was fi lled with
muck blown up from the
bottom of the harbor, but
soon it cleared and in the
glow from burning oil I could
see the Bertoni was still
afloat. Poor Paolo, I tho ught ;
you coul d be in a nice safe
POW camp at Ismailia with a
view of the canal.

The rest of the night was
spent collecting our wits,
drinking coffee and checking
for serious damage. Belo w the
waterline the hu ll was who le,
but the oil burning where the
Voyager had been showed
our starboard side to be well
scarred. The decks were
littered with iro n from the
sky, and coated with slime
from the bottom of the
har bor. Dents showed where
heavy pieces had struck and
bounced o ver the side; the
gun tubs were badl y chewed
and one lifeboat was holed,

, .

•-

the Bertoni. Overhead, white
in the probing searchlights,
bombers seemed to hang in
the sky, unconcer ned and
irrel evant to th e turm oil
belo w. Our 20mm Oe rliko ns,
whic h wit h a minute 's
warning might have scored
against the first low attack,
were useless no w, but a sharp
crac k fro m the three inch gun
on the bow told us that
events had exhausted its
crew's patience with the
harbor rule that merchant
ships were not to fire without
orders. The battle phone
circuit forward was dead,
later fo und to be shorted by a
pin th rough the cable, and
the Navy gun crew was fi ring
as fast as it could reload.

Burning gasoline and oil
had spread over perhaps a
third of the harbor, when
anot her fl ight of bombers
came over. The crashing,
t hudding and jar ring in­
creased in intensity . A ship
near the breakwater was hit
bow and stern, and a burning
plane broke up against a
salvage vessel near th e harbor
gate . O u r clothes were
whipped by co ncussion as we
stared at the Empire Voyager
- e ight thousand to ns of ex­
plosives aboard and she was
on fire. On o ur other side a
Li ber ty, th e Sam Parker,
slowly moved through the

_.. -
Aboard the Be-rani.

••

liste n. As the wavering beat
of distant engines rapid ly
grew louder , narrow white
searchlight beams flicked on,
one after another , from
among the fire s asho re. This
time the ant iaircraft gun ners
were ready, and sud denly all
batteries were firing , white
flashes lighting up the harbor
crescent from the mole to the
city. Immediately bombs hit
a destroyer and a tanker west
of us, and a plane ablaze went
into the water just beyond

Tripoli: night raid.

the deck ve nt ilators were
bac k-lighted rubies, and from
inside the holds the starboard
side looked like a plane­
tarium, but most of the hits
were high. Ahead lay a pain­
staki ng survey of all the
running gear; it would n't do
for a ni cked winch runner to
drop a tank down a hatch.
Luckily, no one had been on
deck o n the wrong side, but a
visitor from ano ther ship had
a leg wound from a ricochet
that entered a passageway.
and I had steel splinters in
one knee. The Bertoni wasn't
visible and I hoped Paolo had
been below, shining his flash­
light on a magazine.

Afte r a short coffee
session in the saloon, the
messman was d earing away
the cups and we were alone.
" Go t them !" he said, quoting
the captain . " The old man
thinks those brave lads must
have flown righ t on the water
for the last fifty miles. He
said they probabl y had o rders
to light a bea con here and
we 'll get it again in a few
minutes." I agreed . It was the
f irst really low level attack
since our arriva l and, in view
of the dri zzle and broken
ceiling, probably a path­
finder.

Returning to my roo m, I
paused on the boat deck to
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Unidenti fied remains.

but all the wound s we found
were superficial. " Go t them !"
the cap t a in muttered,
meani ng he was mystified by
our good for tune, and so
were we all.

lt was nearly dawn when
orders were brought aboard
for departure for Port Said,
and I tried agai n to raise
Paolo with the light. I had
decided that if I saw no blink­
ing repl y the possibility that
Paolo was hurt and needed
aid would just ify co nfid ing in
the corpora l. Mi nutes passed
and no luck. The launch
would be leaving soo n. I had
just abou t given up when the
answer came: " OK OK OK
god luck god luck ." The
misspelling struck me as
inspired.

Hurrying with o ur last
bot tle of Scotch, I caught the
corporal at the ladder as he
was telling the captain that
o ne of the Voyager's boi lers
had flown over the cit y and
come to earth in the suburbs,
and o ne of her guns had
dropped o nto the salvage ship
at the harbor gate. "Got

them !" Miller sai d, rubbing
his nose thoughtfully. " Ta,"
the corporal smiled as he
took the bottle, "come again
soon."

The wind was picking up
fro m the north, sweeping
away the clo uds and fanning
fires around the harbor , and
the first gray light revealed
that the Benanrs barrage
ball oon had pulled free
during the night. I thought of
its passage, a spect ral mystery
in the sky blocking out the
stars as it sailed noiselessly
over the Sahara, and then in
the sunshine a delight to the
Tuaregs who would turn it
into tents and a fable.

In a couple of hours we
we re under way, leaving
behind us a dispiriting scene.
The destroyer had been
beached and lay at a sad angle
near the sea wall; near it spray
rose now and then , as demo­
lition cre ws exploded tor­
pedoes or mines; oil slicks
were st ill burning on the
water and streamers of black
smo ke drifted into the city.
As we moved slowly past the

Bertani , her lines again drew
our admiration . She was still
riding evenly, but the fore­
mast was canted aft at a new
angle, a bit rakish but not
reall y inappropriate. From a

wing of the bridge I waved
goodbye.

Soon Tripoli was just a
li ne o n the horizon. It could
have been Boston or
Svdnev.e
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SPECIA L HAM DISCOUN T
Send me your color brochure on 10 day 'barefoot ' vacations from S250 .

- ,Mfttadwnturvheadon!
Rapa,Tahiti, Moorea, Galapagos,
Zanzibar. Devil's Island, Madagascar, I·~
Martinique. Samoa,Tutuila, Dangerlsland ~ U
aboard the world famous motor sailerYankee
Trader.
In January 1977 you can share one of the most
exciting experiences in the world . 6 adventuro us
mo nths prowling the world's most unusual ports.
First come ... first served. Write now for information
on adventure that won't stop.

Nam e _

AJdre !io!> _

C II) S tate _ Zlp _

e Windjammer Cruises.
Post Office Box 120. Dep t. 00, M iami Beach, Florida 33139.
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FAIRCHILC ANNOUNCES THE FAIRCHILC

SOLID STATE TECHNOLOGY KIT
- FOR THE EXPERIMENTER WITH TASTE FOR " STAT E OF THE ART" PRODUCTS
-COMPLETE SPECIFICATIONS ARE PRINTED ON THE BACK OF EACH TECHNOLOGY KIT

FTK0011

... fT• • " •

SOUl> :-'.AH :

TECHNOLOGY

n :n ISOUK;l' 8Y

FAIRCHILD

.. '...
•••

-­..-.
.•,...-....-,•

--
..,

...-0

FTK002Q

_.-

--------------_ ..-_....---'-­--_.----" -­. -~<-\0 . _ .... . _ ...~-

•..._.._----_.- ......_----------- --_..-.,.------.... ~. __ ~---
-------~---_ _-~-_._- --_._-- - ----------

FTK0020

....,.... •
SOLID STATE

TECHNOLOGY
:r.

FAIRCHILD
IIlIll.UlDlll J"Y .,.....0 "'LTO.CA _

CARD FRONT CARD BACK CARD FRONT

:T KOOOl
:TKOOO2
:TKOOO3
:T KOOO4
:T KOO05

TKOO10
TKOO 11

TKl)020
TKOO21
TK0022
TK0023

TK0030
TK0031
TK0032
TKOO33

DIGITS PHOTO ARRAYS

0.5" High Common Cathode Digit $ 1.00 FTK0040 g· Element Tape Reader Array
0.5" High Common Anode D igit 1.00 FTK004 1 12· Element Card Reader Array
.357" High Common Cathode Digit .7' FTK0042 Ref lect ive Opro Coupler
0.8" High Common Cathode D igit 2.00 COUPLERS
O.S" High Common Anode Digit 2.00

0.8" HIGH DISPLAY ARRAYS
FTK0050 3 General Purpose Opto Couplers
FT KOO51 Darl ington Optc Coupler

12 Hour, 3Y.. Digit Clock Display 7.00 MOS CLOCK CIRCUITS
24 Hour, 4 Digit Clock Display 8.00

LED LAMPS
FTK0400 Digital Clock /Calendar Circuit

(FCM7001)
10 Red LEO Lamps 1.00 FTK0401 Dig ital Clock/Calendar with BCD
5 Mixed Colored LED Lamps 1.00 Outputs (FCM70021

10 LED Mounting Clips 1.00 FTK0402 Direct Drive Digital Clock Circu it
5 Three Piece LE O Mounting Adapters 1.00 with AC Output (FCM38 17A I

PHOTO TRANSISTORS FTK0403 D irect Drive D igital Clock Circuit
w ith DC Output (FCM38170)

5 Flat l ens Photo Transisto rs 1.00 FTK0405 Direct Drive Digital Clock/Calendar
5 Round Lens Photo Transistors 1.00 Circuit (FCM7015)
3 Flat Lens Photo Oarlingtons 1.00 KITS
3 Round Lens Photo Darlingtons 1.00

FTK0 106 Automobile Clock Kit

16.00
24.00

4.00

1.00
1.00

7.00

7.00

5.00

5.00

8.00

40.00

THESE PRODUCTS ARE PACKAGED FOR OUT·
STANDING WALL DISPLAY APPEARANCE

_ DEALER 'S AND WHOLESALER'S INQUIRIES
INVITED -PRICE LIST AVAILABLE.

FULL FlAIRCHILC PRODUCT LINE

TO FOLLOW

_BUY WITH PRIDE THE PRODUCTS BUILT BY

THE INDUSTRY'S LEADER - FlAIRCHILC

m u t lon GUlrlntttd. $5.00 Min. Ord.r. U.s, FundI.
iforni. R.Ud.ntl - Add 6% S.les TIll
Id • 13cSttmp (post. g. ) for . FREE 1916 C.ttlog.

1021 HOWARD STREET
SAN CARLOS, CA 94070

PHONE ORDERS -(415) 592·8097
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S. D. SALES

SPECIAL PURCHASE

$29.95
(A DD $ 1.50 P.&H .I

LIMITED QTY.

SOLD ON A FIRST COME
FIRST SERVED BASIS

Zulu JO•••precise GMTplus
JO-minuteiden alarm

P.O. BOX 28810-A

Corvus Corporation is a subsidiary of Mostek Corp­
oration, a leader in MOS integrated circuits. Mostek
was the first company in the world to design and
manufacture single-chip integrated circuits for eel­
crtetors and pioneered the development of integrated
circuits for digital clocks.

In addition to its small size, the advanced design
provides many features that hams will find attrac­
tive. The 24-hour display of hours and minutes
also includes seconds which are indicated by a LED
lamp, pulsing softly on and off. The display inten­
sity is automatically (photocell) controlled to pro­
vide eesv-cn-tbe-eve reading, even in subdued light­
ing. Power failu res lasting up to several seconds
are accommodated within the clock without undue
loss of time . An extended power black-out will
automat ically reset the time to midnight when
power is restored and will hold at midnight until
properly adjusted . The alarm sound is a pleasant
electronic beeping tone when activated rather than
conventional buzzer tones. A LED lamp lights up
in the display to indicate when the alarm master
control is on. This provides a visual alarm-indica­
tion during the 10-minute timer interval when the
alarm is silent.

Designed specifically for ham rad io operators, Zulu
10 featu res solid-state reliabi lity combined with two
distinct features for hams, a 24-hour display of t ime
(GMT) and a tu.mtnute station identification alarml
timer . It features the latest in advanced micro-elec­
tronic design with a single MOS integrated circuit
and LE D display thus providing true solid-state reli­
ability.

The clock is housed in a miniature 2'h" plastic case
with all switches and controls hidden from view. The
case color is silver and chrome with a full -face, red
lens for wide angle viewing. Two pushbuttons, on
the underside of the clock, are used to adjust minutes,
tens of minutes and hours. The master control switch
for the alarm is also located on the underside of the
case. The tu-mtnute alarm/timer is reset by momen­
tarily turning the clock upside-down with a "flick of
the wrist ." This unique approach eliminates fumb­
ling for a switch when the 10 alarm comes on .

Zulu 10 operates from standard 117V AC household
power with a small wall transformer/adapter provid­
ing the step-down voltage to the clock unit. Synchro­
nous timing for the clock is derived from this 60Hz
source thus assuring accuracy to the line frequency.

S. D. SALES Co. • DALLAS, TEXAS 75228



S. D. SALES CO. P. O. BOX 28810 -A
DALLAS, TEXAS 75228

4K LOW POWER RAM BOARD KIT
Imsai and Altair 8080 plug in compatible. Uses low power static THE WHOLE WORKS

21L02-1 500 ns. RAM's, which are included. Fully buffered,

$89.95drastically reduced power consumption, on board regulated, all
sockets and parts included. Premium quality plated thru PC Board.

8 Di g it LED SI,OOO,OOO CALCULATOR PURCHASE!

"METRIC MASTER" We bought the entire stock of a major manufacturer. New, guaranteed units.

$19.95 Five functions PLUS complete Metric Conversion functions. Re·
chargeable batteries. Small, hand held size. With AC charger.

"RAPID MAN - 12" 12 Digit - Desk Top Style. Sturdy design. With memory and four

$29.95 complete functions. Big, bright display.

ALARM CLOCK KIT SIX DIGIT LED 60 HZ CRYSTAL TIME BASE - $5.95Thousands o f hobbyists have bou<;Iht and buill our original clock FOR D IGITAL CLOC KS
kit llnd were comple1ely sattsttec. But we nave received m,lny 5 . D. SALES EXCLUSIVE!
reau ests for an aterrn clock kit with the same value ,lnd QU,lllty KIT FEATURES:
th;!lt you h,lve come '0 e"pect from S. D. SO. here ;, Is! A. 60 hz outpul w ith accuracv comparable tool dlgit,ll watch
T H E K IT INCLUOEs: B. Direc tly inte rface i w ith all M O s C lock cn tps
1 Mostek 50252 A larm Clock Chip C. Super low p o wer cons u m p l lon ( 1.5 M. t y p.)
s H ewlell Pack ard .30 In. common cathode r ead o u t s O. U§IlS latesl MaS 17 sl age divider I C
15 N PN Drive r T,an slstors E . E l iminates torever the prcbtem of AC line glitChes
2 Switches f or time set F . Perfect fo, ca,s, tlOats. camPers. o r even for portable clodos
2 Slide Switches for alarm set and enable

$9.95
a t ham field days. BUY TWO FOR lI0.00!

• F liter Cap G. Small size, can be used In e"istlng enctosures.• IN4002 R ectlfle rs K IT INC L U D ES CRYSTA LS O IVID E R IC , PC BOARD PLUS A L L
1 IN 9 14 Diode OTH E R NECE S ARY PARTS AN D SPECS .
1 .01 DiSC Cap
15 Resistors

TTL INTEGRATED C I R CU ITS1 Speake, for ara rrn PCB -l3.00
1 LEO lamp f o r PM indlcalor XFMR - $ 1.5 0 7400 -19c 7430 -19c 7476 - 35c 74153 - ",7402 - 19 c 7432 - 34c 7480 - 49c 74 154 - 1.00

74L04 - 29c 7437 - 39c 7483 -95c 74157 - '50
M O T O R O L A RTL IC' S 74 5 0 4 - 4 4c 7438 - 39c 7485 - 95c 74 16 1 - 95,

B,and new, fac lory p , lm e. H/lrd t o f i nd, b u t i tlt l used In a variety 7 404 - 19c 7 440 - 19c 7586-45c 74 16 4 - 1.10
of p r oject s. (See the R T L Cookbook by H o w a rd W . Sams.) 7406 - 29c 74 47 - 85c 7490 - 65c 74 16 5 - 1.10
MC724P -59c MC780P -89C MC791P -69c 7408 -19c 7448 - 85c 7492 - 75c 7417 4 - ."
MC725P - 59c MC785P -49c MC792P - 59c 7410 -19c 7451 - 19c 7 495 - 75c 74181 - 2.50
MC764P - 49c MC787P -89c MC799P - 59c 7411 - 29c 7453 - 19 c 7496 - 89c 74191 - 1.25
MC767P- 69c MC788P -49c MC970P - 89c 7413 - SOc 7473 - 39c 74121 - 38c 74192 - 1.25
MC771P - 49c MC789P - 59c MC9709P - 69c 7420-19c 7474 - 35c 74 123 - 65c 74193 - 1. 00
MC775P-89c MC790P - 89c MC9760P - 69c 7575 - 35c 74 141 - 7 5c 74 195 - '"MOS 4 DIGIT CO U NT E R IC 10 0 0 M F D FILTER CAPS
A ll In one 28 PIN D IP. 4 Decade counters, l at ch es. MUX circuits, display decoders.

~
Rolled 35 WVDC. Upright style

etc. Features: 5VDC 0f.eratlon . 25 MW powe, consumption. BOTH 7 SIl{lment and with P. C. leads. Most~oPular

BCD outputs. Per fect or DVM's. freQuency meiers, tach 's, etc. Can be caSaded value for hobbyists. ompare
fo, more digits. No. 5002 - 8 .95 at u p to $1.19 each fro m fran ·

entse t y pe e lectro n ic p arts stores.
8008 - 1 MICR O PROCESSOR S.D. SPECIAL 4 for $1 .

New U nits. High speed 8008. A lmost twice as fas l as units SOld by others. St ili
S LI D E SW I TCH ASSORTMENTa very ve,satile and w idely used MPU. No d ata bOok, only pinout data Included at

IhiS price. S 12.50 LIMITED QUANTIT V aU' best seller . I nCluoes mini·
lu re and it/lndard Sizes, single and

~
mettt-pcsttton units. A" "-1101 A RAM IC fi rst q U/l lity. nam e br,lnd

2 56 X 1 B I TS. Perfect f o r 8008 or sm all systems suc h as telephone dials I hat dO n ot T', one p/lckage an d yO U' l l reo
req uire a 101 of mern crv. SPECI A L 5" 8 FOR $4.00 o rder more. SPECIAL 121$1.

RE SISTOR A SSORTMENT <,
M OTOROLA POWER DARLI N GTO N W ESTE RN D IG ITAL UART 114 w 5 '1l. and 10%. PC teees.

B ack in Steek l No. T R 1602B. 40 pin DIP. A gOOO mill of values. 200/$2.
Uke MJ3001. NPN 80V. lOA. H" Th is is a very powerful and popular pa rt.
600 0 TY P. T O - 3 Colle. We in c lu d e a free NEW - $ 6.95 wi t h d ata 74S2OO723 C volt reg. w ith SCh ematic f or p o w e r LIMITED QUANTITV 256 B it High Speed RAMsupply. SPECIAL $1 .9 9 Same as 825 16

FAIRCHILD BIG LEO READOUTS
INTEL 17 0 2 A 2K ERAS EABLE PR O M ' S S3.95

5 6 .95A big .50 Inch easy to ,ead cneeecter. Now We tell It like Il l s. We could have said these 1K PROM BACK IN STOCK !<Iva liable In eit her common anOde o r corn- were factory new. but here Ii t he st ra ightm o n cathode. Take you r p ick . Su per low scoo p . We b Ou!lht /I IQad o f new co m pute r 825 129. 2 5 6 X4 . BI~ola r , SO N S.
cu rren t d rll i n , o nly 5 MA pe r segment typ o gear t h at contatnee a Quan tlt y of 1 70 2 A ' s FAST. WI T H PECS.
tear. YOUR CHOICE : 6 for $7.50 in sockets. We carefu lly removed the parts S3.95
FND - 510 Cornmon Anode 5 1.50 ea . verified their Quality, ana <Ire offe,ing them

FND - 503 Com mon Cat hode $ 1 .50 ... on one heck of a deal. First come, first 8T97Sserved. 5atisf,l(tion guaranteed.
SACK IN STOCK! He" Trl-State Buller. Back In stock.

S1.25
UP YOUR CO M PUT E R !

2 1L02- 1 1K LQW PO WER 500 N S ST A T IC RAM
CALL V OU R BANK AMERICARDTIME 15 OF THE ESSENCE OR

And so is power. Not only are our RAM's faster than a speeding bullel but they MASTER CHAR GE ORDER IN ON OUR
/lr, no w very lOw power. we are pleased to offer pr ime new 21L02 - 1 low power CONTINENTAL UNITED STATES TOLLand super f ast RAM 's. AllOWS you 10 STRETCH your power supply f /lr l her /lnd al
the sam e time k eep the w alt l igh t off. 8 FOR $17.50 FREE WATTS;

1-800-527-3460
SA L E ON CUT LEAD S EM I CO N D U CT O RS C& K M I N I TOGGLE SW I TCH T e " lIS Residents Call Collect
Leadi w ere cut fo r PCB tnsertton. Still very No. 7103 SUB MINI SPOT Cenler OFF. 214/271 ·0022useable. All new, unused. Some House no. SPEC IAL - 99cI N 914/1 n4148 •••••• • • • • .. • 10 0/$ 2 •
IN4 00 2 1 Amp 100 PI V . · · · • · · · .40/$1. TERMS ;I N 4 74 5A 16 V l W Zener. • • • • • · .20/$ 1. S. D. SALESEN222 2 NPN Trans istor . • · · · .25/$1. Money Back Gu ar an tee. N o COD. Texas
EN2907 PNP Tra nsist o r . • • • • • • • .2 5/$ 1. Residents add 5 % tax. Add 5 % o f orde' for P. O. Box 2881O-A21'43904 NPN D r ive, xstr • · • • • · • . 2 5/$ 1. postage and h andling. Orde rs under 5 10 .2N3392 GE Pre-amp Xstr • • • • • • • .25/$1. Dallas, Texas 75228C I03Y SCR. 800rJIA 60V. · · · · · • . 10/ $ 1. add 7 5 c. F o'eign o rders : U S Funds ON LV I

ORDERS OVER $15. CHOOSE SI. FREE MERCHANDISE
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QSLs!

ONL Y $6 for 250, $ 10 for 5 00, $ 1 5 for 1 ,000, end $20 for 2,000 .
How can 73 ma ke such beaut iful cards. printed o n the best

COil ted stock, avai la ble for a bout h alf the regula r cOSI? Our
b usi ness is 73 Maga zine a nd aSls just he lp keeP t hings going
during slack days o f the month . We do Ihis at COSI [u st 10 keeo
busy - you get the benefit. How many sha ck s have your GSl
card p roudly o n disp lay ?

T he world a nd sat ellite are pri nt ed in b lue, you. name,
address and call are in b lack . The GSa info rmation is a standard
form o n the back .

DOMESTIC O RDE RS O NLY

Just $4.95

73 DIPOLE AND LONG·WIRE ANTENNAS
by Edward M. Noll W3FQJ
Th is is Ihe fi rst coll ec tion of v irtua lly ever y t ype of wi r e an lenna
used b y lIrn818UU. In el u d es dImen sions, co n f igu ra t io ns . a n d detailed
const ru ctton data fo r 73 di fferent a nten na tyPf'$ , Append ices
descr ibe t he co ns tructio n o f nO;$8 brid9'!5. line t uner s. and data on
measur ing 'ClOnant fr eq uency . vetoci lV facto r, and sw r. 160 pages.

Just $4.95

73 VERTICAL, BEAM AND TRIANGLE ANTE NNAS
by Edward M . No ll W3 FQJ
D e scribes 13 di ff e r e nt a ntennas t o r a mateu rs. Each desi gf'l is t he
, ,"u lt o f the author', 0 ..... 1'1 e~per ;men ts : each has ac t ually b ....n b u ilt
a n d a ir te$ted. InclUdes "ppendices ccv ;og the o;onst 'ucuon of
n OIse b rid ges and antenn a li n e tun ....' s w ell as methods f o .
mea sur In g reSOn a n t fre q uenc y , velocity fac to<, a n d Sl and in g w a ve
r 8 t io s. 1 6 0 p a ges.

73 Magazine . Prl terborough NH 03458
See order blank on page 284

Hund reds of new linings .. . lis ted by bot h location a nd freq uency
... dual lisling_ Invaluable for your Cillr ... f ind t hose repeate" as
you travel . This is the ON LY com ple te list of .epeaters baing
published. Almost 3000 repeate" listed in t his ~sue ... repeat e"
fr o m all o ver thllemire wor ld.

FM Athls ... • __ ........ .......... .. •..... •.•.. only $1 .95

0 0.... REPEATER ATLAS

MAGAZINE CLASSICS
issues containing hundreds of articles &projects
GREAT FOR NOSTALGIA BUFFS

A comprehensive book ccve.
Ing all areas of rad io terewce.
f rom gell ing sta rt ed wi t h lhe
bas te pr inc iples, lMl al equipment
to procure and how 10 make il
work .
RTT Y Hdbk • . . . . . . . . . . $5.95

"TTY HANDBOOK

Hot o ft the press . the NEW V HF Antenoa Handbook details tne Iheory .
d esign and const ruct io n of hundreds 01 different V HF and UHF ant ennas ...
antenna s for FM , fo r DXi ng . for repeaters. for mobiles. for emergencies. for
contests, q uic kies, mammolh arrays . . . EVERYTH ING IS R IGHT HERE!

A pract ical book wr illen for the average amateur who lakes joy in bu ild irog.
00 1 fu ll o f corro jex formulas for the design engineer. Packed w it h fa bul ous
antenna projects you ca n build .

T his qualil y reference book would no rm ally sell for as much as $5 or $6.
bUI the publishers have agr eed 10 keep the price at an inllation fighling price
of $2.95. Send cash, check or money order ... or give your Mas ler Charge or
BankAmericard number ... OR O ER TOOAY !

Dea le r ir'IQuiries invited

282

BIGGEST
BARGAIN

Y ET

Simple equipment and method s for getting good
pictures from the weather sate ll ite. Antennas . receive rs.
monitors, facsimile you can build, tracking, automatic
cont rol (you don't even have to be home ).
By Dr. Taggart WBaDQT - $2 .95.
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Weather
Satellite

Handbook
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SlOW
SCAN
TlliVISION
HANIBXlK

!!1Ai1
!; .tW. ~~

SSTV
HANDBOOK

This exceuem book
tel ls a ll a bou t it, from

its h is t ory a nd basics to
t he prese nt state-of­
tbe-att tech niques. Con­
t ain s c ha p t e r s o n
c i r cu i ts, m onitors ,

cam era s, colo r SST V ,
test equipment a nd

much more.
Ha r d bo u nd $7.
SOftbound $5.

2 1 WPM Code is w ha t ge ts
vou w hen vou go f or tM
E xtra Class license. It is 10

emb.HUI$Sin g to panic out jUl t
b ecau se vou did n' t p repa re
v o u r le i f wi t h t h is tape.
Though this is o n ly o n e word
f a st e r, the cod e groups a re SO
diff icul t that vo u 'li al m ost fall
asleep copying t h e F CC stuff
bV c o m p a r ison. Use.. repo rt
t hat t hey can' t behelle h o w
easv 2 0 p e r reali V is w ilh thi l
fanta stic o ne hour tape, No
One wh o can COP Y t hese tapes
Ca n po ssibly fa il the FCC test .
Ae m o lle all f ea r o f the code
f oreller with t h ..... taPes.

RF and DIGITAL
TEST EllUIPMENT
YOU CAN BUILD

283

RF burst . f unc t io n , square wave
gen",r.IOrs , lIa ria b le length p u lse gen ­
erators - 100kHz mar k er, i-f .nd rf
l weep generatoos , .udio OSC , a fllf
signal i n jec t o r. 1 46 MHz synthes iz ....
digi t.1 r....d o u ts fa. cou n l e rs, ......er.1
c ou nters. presca.er , mic r o w alleme te r,
etc. 252 pagel. $5.95

-
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2M FM HANDBOOK

anv where a nd y o u 'll be mare
than p repar e d for the e asv
F CC exa m .

14 WPM Code g roups
a 9ili n, at a brisk 1 4 per so y o u
will be a t ease when y o u sit
d own in front o f t he stee iv
e ved gOllernment in sp ec t or
a n d he starts sen d ing vo u p la in
I.nguage . , o n lv 13 per . You
n..,d t hi s e x t ra margin t o oller ·
c o m e t h e p a nic wI'1 ich il uni ­
lIersa l in the test s it u a tion s.
When you'lle spent y our
m oney a n d time to take t he
t "," you 'll thank h"'allens v o u
h~ thi s back bre. king ta pe.

Contain s etmoet elle ry concaillable err­
c u il that migh t b e needed fo r Ule wi~h a
. epeate r . A ll ci rcuits e"pla ined in detai l. All
.spec:U C()1I"' ltd , from the co eretor to t he
.ntenna. $5.95

•f •
NOVI CE TH EORY TAPE S
Set o f 4 Tapes o nl y $1395

.. ~

VHF PROJECTS FOR
AMATEUR AND
EXPERIMENTER

"..",,.,.",..."

73 Magazi ne _ Peterborough N H 03458
See order bliJrlk on page 284

PRACTICAL
TEST INSTRUMENTS

YOU CAN BUILD

A must for t he V H F OP. Openi ng ch a p ­
t ers on oper. l ing p ra ctic "," . n d g~ting

S1a rt <:td in VH F , b oth A M a nd F M , followltd
by 58 c: ha p t "'S on buildi ng u se f Ul test
equipment, m od ifying e"isting and surplus
gear . $4 .95

Startling
Learning
Breakthrough

J' ""'0' ""'''_ to ..... ..~ _ .•
c YO , VTV .... . """'-

, "'~' '', "'0 __'. ",." ~""'. 0""
, o bO , . ~..." ....... YO u ~,"'" ......

"' ''''.... , r.., ' . " .~.. ~.~ ...... .....95

NEW CODE SYSTEM
FOUR SPEEDS AVA ILABLE

6 WPM Th is is t he practice
tap e for the N ovice en d Tech­
nician Iice nM'. It i. made UP
o f o ne solid h o ur o f c:ode, sen t
at lhe o ffici a l FCC sta nd .rd
(no other tape we've heard
1,.15115 these ' ''lnd e r d" so many
p eople flunk t he " o de wtum
thev are suddenly u n der
p r~sur e _ fa c ed wi t h c harac­
ters Un! 8 ' 1 3 wpm a nd
spac ...:l for 5 wpm). Th is t epe
is n Ot m emo r iz.ble, u nl i ke t he
z a nv 5 wpm tape, l in ce the
code groups a re entirelv r.n ­
dam c h a ra c t e rs sent in grou p s
of fille . Pract ice thi l o n e d ur
ing lunch , wh ile in the car ,

_ mJR ......
GENERAL
ClASS
UCENSE
STUDY
GUIllE

NOVICE
$4.95

ADVANCED
$3.95

• •

EXTRA
CLASS
$4.95

GENERAL
$5.95

5 WPM Tn is is the begin­
n ing Hllpe for people who do
not know the c o de a t all. It
take, t hem t hrough the 26
lette", to numbe,. lind n e c ­
.ssar y punctua tlon, complete
w ilh prectice every step of the
wev USIng t he ne~l blitz
I.aching techniques. It ,.
a lmost mirac ulous! .... one
hour m eny people _ inclUding
k ids of len _ are able t o
maner the code. Th e ease of
learn ing gives co nf i d en ce to
begi n ners w h o might Oth81 ­
wise d rop out .

••

AMATEUR
RADIO

ADVANCED
ClASS

LJC£NSE
sruov
GUDE

4
for

513.95

ONlY 4 for $13.95! 73 is in the publishing business. not tapes, so these are priced much lower than anyone else could
sell them. Have yo u ever seen o ne hour cassettes fo r under S6? For 1st class mail add 25d per tape orde red ,

F CC e xams got y ou scared '
Frunrated by theorv fundamentals?

There's no need t o w orry . 73's f our
License Study Gu ides w ill he lp y ou
b reeze t hrough a n y of the four t o u gh

e xams! T he y are the ONLY guides w hich
cover A LL the material you will have to
know. Many a m a te u rs fi nd that o ne
quick reading t hrough our guides is
enough to get the m through with no
5'o'~at.

The ONL Y Complete
License Study Guides



. $15.95• • •

o Checko Cash

ll T_ Eo:o.o_lUO'Y'
a vO!. 1 _ "*,,,_.,,T-. _$2;105
o v... II _ _ f--..o<Yt _ $2;105
O VOI. ,,, _ R_F,-.... T _ $2.~

n KilOBYTE _ 1 . _ ..... _ s l$.OO
"VHf ..."' ..... H._. _ U .BS
" v HF "'oioo" - s.-.~

,, _ .... SOull".....ndboo. _ $2 .~

" BASIC - S3G;
a c.:wr-. Pr __ ... Ill! .. - A-es
O_~, _' _ ...1lS
O IC Op-"' .... Coo'bOO' - S12.~

" J,!'C'OO<>!rC><I' . Oo<'io_ . - slS.1lS
O M, CoM"",. l' k<. "'" - SV )(1
" RTl Coo' bOO' - $&.!>Q
OTTLCoo'boo' _ •.1lS

OICTIONARY . . . .

Mastercharge ~ _

fnt erba nk e _
Expiration date' _

BankAmericard # _

TTL CO OKBOOK
by Do nald La ncaster , Explains what TTL is, h ow it
w orks, a nd hOW t o use it. Discusses practical
applk"tions, such as a digita l co u n t e r a nd display
syst e m. e vem s c o u n t er, elec tronic stopwatch ,
d igi t a l VO lt met er, and a digi tal tll<:hometer . 336
pages. 5Y, x S Y, ; softbound. $8.95

RTL COOKBOOK
by Don Lancaster . Explains the how and why of
RTL ( Resistor ·Transistor Lo g ic ) a n d gives design
information tha t Ca n be p ut to practical use . GiVM
a mul t i tud e o f di g ita l a p plicatio ns ranging from me
b ask swi tc h to the s Ophiniceted c ounter . 240
P llges ; 5Y, '" SY, ; s oftbound. SS.50

rc OP-AMP COOKBOO K
by Walt.. G _ J ung. Covers not only the basic
th.a.y o f Ihe IC OP amp in g t""t d etail, b ut also
lnc;ludes o ver 250 practkal c;i.cuit applications,
li berally il lu s tra t ed . O rga n ize d tn ec t h ...e basic
parts: innoduct ion to t he IC op amp and gene r"l
c o ns id e r a t io n s , p ract icel c ircu it applica tion s, a nd
append ices of manuf-.;tu r e rs' reference m aterial .
592 pages: 5 Y, x SY,; soft bou nd. $ 12.95

BRAND NEW! OICTIONARY
This new mic rocomput er diction ary f ills the u rgen t need fo r all
c o m p u t er people. eng In eers, scien tis ts. industrialis ll, communica
uens people - as p rofessionalS. amaleurs , t ea che.s , Or stu d ents _ t o
become quickly acquain ted wit h t he terminolog y a nd nomenclature
of a new rev o lut ion in co m pu t er co n u ol capa b ili ti es in areas that
p ervade most of m a n's daily a ctivit;es.

Over 500 0 d e fi nitions and explanat io ns o f t er m, and concept s
(70 4 p~e, ) re la t ing 10 microp rocessors, microcomput er s a n d
m,c.oconnollers . The.e are al,o , epa.ale appendices on : p'og ram-

M,CFlOCO,,"PUfElI m abie calculator,; mal h a nd st"ti'ti« defi n i·
t io n s; flowc hart symbols lind tech niques;
b in "ry numbe r sy stem s and swi tchin g

Dic lionar y &G ui d e theory ; sy mbo l cha. ts and tables: summar ies
o f BAS IC F ORTRAN and APL. In addit ion
there IS a compre h e nsive elect ro n icsl
c omputer abbrevia t ions and acron yms
section.

BASIC . . . by SabA/brecht, etc.
Self-teach ing guide to the com­

puter language you will need to
know for use w it h your microcom­
puter, 324 pages. This is one of t he
easiest ways to learn computer pro­
grammlng .
BASIC •....•..•• ...•••. . $3.95 pp.

D "'....... T... I"",......... _ $4.!IlI

O R_ "',1.0 - $1.911
D RF . nd 0<0,,01 To.. Eq~,pmon, _ ~.95

" RTlY ...._ . _ U.95
D SSTV Ho_ .

c Soft (~.OOI

0 _($ 1.001
o So""", Gu_

O No.... _ s.- 9!i
OG. _.I_ $S.9 5
[] Ad.....,..; _ $3 .9li
OE.... _ $4.95

o w,-, To 00 AI,. Vou H;, R....." _ $6.95

Call _

State Zip, _

I'lY
COI'IPIIfER
UI<fS
ME·.--

DOSLo
O S' ~I. W

II Sl~I. X
D :I'!iO ($6.001
D 6OOISIO.oot
D l OOO ISI U lOl
a 2000 1S20.001

0 73 e._._$6.00
o ZtoiI f M _. _ ~.95

a 13 O;pol....""".., _ s.- .9li
11 13 v",~1 B..m "'nt ,"",. - $4.9li
o I 001 Cit",." _ $9 9!i

What To Do After You Hit Return
PCC's first boo k 01 computer games ... 48

different comp uter games you can play in Basic
programs, descriptions, muchly illustrated . Lunar land­
ing, Hammu,abi, King, Civil 2, Qubic 5, "raxm an,
Stas trek, Crash, Market ... etc.
WHAT TO DO ....•..•.•. ..•..•.•.•.. $6.95 PI' .

TO ORDE R, CHECK DESIRED ITEMS FR OM THE FOLLOWI NG LI ST:
,, _ , _ (•.001

O R-.,
o J,! i<l-y. ""V,n,_

" _ T--. T_ lSI 3.1lS1
Dc.oc. T_

O 5_ ($:I.~J

o e _ 1$:1.95 1

o 14 WPM 1$:I.!IlIJ

0 21 WPM 1$3.~1

o ...n fo~, ,'" $13. 9!i
O B~_ Sl.... .

NEW HOBBY

Software & Hardware exposed to the core.
Written for the non·PhD computer hobbyist
who wants to know what's new. $2.00 each at
newsst an d , $15,00 for 1 yea r subscript ion,

H~lDBIfTE

.. .A lbrecht

An introduction to Basic ...
simple enough for your kids. If you
want to teach Basic to anyo ne
Quickly, thi s booklet is th e way to
go.
MY COMPUTER • _....•... $2.00 PI'.

MY COMPUTER LIKES ME
.. when I speak Basic

... Peter Stark K20AW
A complete guide to computer programm ing
and data processing. Includes many worked out
examples and h istory of computers. $8.95

COMPUTER PROGRAMMING
HANDBOOK

COMPUTE R MAGAZIN E

c;ty _

Na me _

Address' _

Awards to be listed
(W and X OS Ls only), _

o
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Ma" to: 7 3 M A GAZ IN E, Pe terboro ugh , New Hampsh ire 03458 Signatur e J'U. I
____ _ Coupon e XPires in 6 0 aays. II~
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You cou ld say "TIIAN KS" bectluse we're GIV 1NG
you an outright soiing of 836.00 when y ou send in

your three year subscription to 73 right no w!!!
You 've noticed the dent in y our wallet each month
when ) 'OU have to f o rk o oer S J.50 a copy fo r your
fa vorite amateu r radio publication . . . that 's 73. of
course!

SPECIAL

SAVE $36
(over newsstand

price)

SPEND $18
(for 36 issue s

of~)

Even at 100lay's prices a savings oj $3 6.00 is
nothing 10 be sneere d at think of all th e good
things y ou could buy well, if y ou are hungry
for the bf!s l, most elegan t wild-mushroom dinner in

the country .. . ( ll 'oTId. perhaps) .. . y ou could
finn' to Joe 's Restauran t in Reading, Pvnnwyimnia
and hUl)(' u feas t fi t for a k ing. scmtch that king

business. th is being election month also, make it
f east fit for a president . " and $36. 00 would
probably cover the tub for t wo. , . seriously, that :~

a fa ntastic restaurant and worth et'e ry effort to ge t
there . , , 73 's execut ives chartered an airplane (wd
flf' IV dOll'tl for dinner Imil spring . . .

Me(lfI while , back to subscript ion offer

THAN KS f or GIVING us th e opportunity to sen d
th e best amateu r radio publication, 73 Magazine,

righ t to y our l'f'fy own mailbox each month f or
three incredi bly short years, if y ou are as busy as
we (Ire . .. o r th ree long y ears , if you e re in a
position to wai l for things to happen, .. take y our

pick , but senti in )'our $ 18.00 N O li' . . . if y ou are
alrefUl)' n subscriber, then it \ (J good t ime to

rene w.

o Hill me

Hatf' _

S ame Ca ll _

City Stnte l ip _

Enclosed $ 0 Cmh 0 Owc ,," 0 Mon ey Order

Charge my credi t curd : 0 Ban kAmerivurd # _

o ,\laster Chargt' # 0 lnterbunk # _
Expimt ion Date _

Signature _
I

1)' magazine • Peterborough NH 03458 11 {761_____ _ _ _ _ _ ___ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ ____ :J

Address _

---------------- - - - - -------------------~

Yes, J wan t to sm-e t wice (JS much (IS I spend . . . send m e y our 3 year TIIANKSGIVING SPECIAL . , , I

36 issues of 73 f or only S IB.VO,
o Se w su lJ 0 Start !,'ith f1 ex t issue 0 R f'ne w or Exten d

28'
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The back issues o f 73 are a gold mine of interest ing
articles .. . just take a look at what 's been covered ... every
possible interest. This is the most impor tant library you can
have for hamming.

The supply of these back issues
when these are gone, that will
procrastinating.

Single issues
Ten back issues (your choice ) . . $12 postpaid in US.
Twenty-five back issues (your choi ce1$20 postpaid in US.
Twenty-five bac k issues (our choice) $10 postpaid in US.
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Since there 's little to get stale in back issues of 73 (our
magazine is not padded ... li ke o thers ... with reams of
act ivity reports), yo u' ll have a fantast ic lime read ing them.
Most of the articles ar e st ill exciting to read . . . and old
editorials are even more fun for most of the dire predictions
by Green have now come to pass. In centive licensing was every
bit the debacle he predicted . . . and more. You 'll really get a
kick out of the back issues.
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GEO RGE

ENDBUG
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George took lIction.

The Santa Maria Times of June 12
carried an ad o ffering to exchange a
Johnson C8 rig for the stolen 2 meter
rig - with no QUestions as"'ed. That
evening a telephone call cinched the
trade. The next morning George had
h is HA 146 returned and t he two
young men left with the Johnson CB
n, .

Geor!ll! had thei r descript ion,

It was circulated to members o f tbe
Satellite dub. One member related the
description to an incr iminating COr1"
versation someone he "'new had ever­
hea rd. It was sufficien t fo r Sheriff's
deputies 10 ma"'e the IWO arrests,
brea"'ing up a CB tlleil ring and
recover ing a number of stolen CB rigs
in the proc ess,

l ee J . Oelworth W86ROW
l ompocCA

Ralph Jay Fr;,bie WB6GNS
Camarillo CA

On JUOll 9. youthful thieves entered
the loc ked ca r o f George Keys
WA6 KAA, wh ich was parked over­
night in the d riveway of his home.
They snatched a two meter rig that
George had purchased o nly two weeks
ea rlier ,

Just a note to call your attention to
a mista"'e in the parts list o f t he "12
Inexpensive Votu" article on page 60
of the September, 1976,73. In regard
to Tl, the list calls for a 27315 10 12
V 3 A transformer. This pa rticular
Radio Shac'" number. however, is for
a 6 .3 V 3 A transformer. The correct
part number is 273· 15 11.

Do ug McArtin WA2AUJ
Yo nllers NY

that is one o f the th ings I really li"'e
aboul YOtlr magaz ine - the articles are
rel$()l"lable things to build without a
machine shop or microwave lab. are
usefu l o r interesti ng gadgets, use parts
t hat can be found , and. based upon
my huge sample of one. work. The
Keycoder is the very first thiog 1 have
eve r built from a magaz ine. so maybe
you can imagine my joy in getting it
to wor'" properly and well.

Now that you have my money to
extend my subscription for three
years, please keep the 900d stu ff
coming.

1 1
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CURRENT?

GOOD STUFF
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As seen as I received the Ju ly issue,
and read Bob Way WA9VGS's artiCle
on the Keyooder I. I $lid I had to have
one. So. I collected tile ce-rs and go'l

to work . Since Bo b had not specified
t he precise Amidon par t number, I
fired off a meuage to him about it.
Got my answer and got it built. And

fro m page 57

A. E. Plavcan
Anaheim CA

An error was spotted in my " Fun
Counter" erucre (J uly issue) , The
leads 0f1 1C3, p ins 5 ¥ld 6, should go
to pins 6 and 7 respeaively in Fig.
61a).

First, eeec up the logic and com.
puter articles. I'm I computer freak
and really en joy them. The people
who complain about computer articles
are like the League people who fought
t ransistor articles in QST. You can't
stop progress. It 's only up to yo u
whether you $lay current or not.

Dide. Murphy WAlSPI
Mar lboro MA

.' . I J
,~

corder, and digital call wunler. II'S iI

beau tv!
I bu ilt the ident if ier from the

Ro bert Glaser article in last Ap ril's
issue ("A Reprogrammable 10"). and
it works like iI charm. I made some
changes in the timer and I am using
only two buttons to do the proqrem­
millg.

Another two projects I buil l from
the April issue ere t he " 5 Dollar 100
Watt Amplifier," iI nice 2 meter
an tenna, and the " Mighty T R·22/ 1S"
little amplifie<-. which is now the
afterburner of my VHF Engineering
r ig base station.

Now I am putt ing together "M INI­
MOS - The Be$! Keve r Yetr" by
WA6EGY. on page 38 of the August
ISSue.

There is no doubt that 13 is the
leading ffi&9illine in the bu$ineu.

CongratulatiOO$. again. and keep
t he good work and the st ream of good
stories coming.

Albert H. Coye WB4SNC
Miani FL
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YAESU Deluxe "101" Series.
The Ultimate Station Combination

FR-101-Digital
Readout Receiver

• Total Coverage: 160 thru 2 Meters with optional 6 and 2 Meter converters • Provision tor all mode reception;
SSB, CW, AM, RTTY, and FM with optional filters and FM detector • Complete transceive capability with all
101 series equipment • Reliable. plug-in circuit boards • Selectable fast or slow AGe • Built-in, threshold
adjustable, noise blanker • Better than 1 KHz readout on all bands • Fixed channel, crystal-controlled
operation • + 5 KHz clarifier . Built-in calibrator 25 or 100 KHz (selectable) • Indicator lights for internal
VFO and clarifier . Built-in AC and 12V DC power supply

FL - 101
Transmitter

• 160 thru 10 Meter coverage with 2 auxiliary
bands

• All mode operation: SSB, CW, AM and FSK

• 240 Watts PEP

• Reliable, plug-in circuit boards

• Built- in AC supply

• Built-in, fUlly adjustable VOX

• Automatic break-in CW operation with
sidetone

• Indicator light for internal VFO operation
• Provision for optional RF speech processor
• Bui't-in final cooling fan

\lil era so;
,.,,'su
V Yaesu Musen USA Inc., 7625 E_Rosecrans, #29, Paramount, CA 90723 0 (213) 633-4007

Yaesu Musen USA tne., Eastern Service Ctr., 613 Redna Ter, Cincinnati, OH 45215 0 (513) 772-1500



TRIO· KENWOOD COMMUNICATIONS INC. 116 EAST ALONDRA/GARDENA. CA 90248

THE PRO MISE

OF 2-METER TRANSCEIVING

BEAUTIFULLY FULFILLED BY THE TS -700A·

SUPERB SPECIFICATIONS , EXCELLENT FEA­

TURES AND KENWOOD 'S REPUTATION FOR

UNSURPASSED QUALITY AND PERFOR ­

MANCE, PLACE THIS UNIT A CUT ABOVE

ALL OTHERS .

$~,~~~gOD
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