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Our tree has many branches

Henr/Radio

Out of this program has grown an entire new operation
providing high quality FM handhelds, mobiles and fixed
station transceivers for all these services. Moreover, as
an off-shoot of our vacuum tube amplifier pr~ram we
now supply R.E power generators to industry. These are
used as plasma generators in thin film plating and other
exotic scientific processes .
What does all this mean to our most important cus
tomers, the amateur radio operators of the world . Simply
this . As Henry Radio grows these sturdy new branches
on our tree of electronic expertise, we continually
strengthen our ability to help the amateurs of the world
satisfy their communications requirements . As always,
we offer expert, responsible assistance, the kind ama
teurs need and want. Wherever you live in the world.
we invite you to turn to Henry Radio, the pioneer in ser
vice to the amateur radio fraternity.

At Henry Radio, we are proud that amateurs not only in
the United States but throughout the free world look to
usas their pre-eminent supplier of fine communications
equipment. For fifty years this has been our principal
business and it still is .
Most amateurs don 't fully understand, however. the
manner in which we have grown and grown so that every
year we are better equipped to provide a genuine ser
vice to the world amateur fratemltv and at the same
time extend our unique blend of responsible. expert ser
vice to many electronic services in addition to the
amateurs.
Our tree has indeed grown manr new and sturdy branches.
Yes, as always we distribute al the available high qualify
amateur equipment. In addition, we manufacture a fuf!
line of linear amplifiers that have become world famous
for quality and reliability. These have provided the stan
dard of reference in amateur radio for many years and
are widely employed by commercial and government
users. More recently our tube amplifiers have been sup
plemented by a broad line of solid state amplifiers for
the HF, VHF and UHF bands. Many of these amplifiers
are type accepted by the FCC for business, Public ser
vice. RCC and marine two-way service,

11240 W. Olym pi c BI...d ., l o s An g e le s . Calif .
931 N . Eu clid , Anaheim , Calil . 9280 1
Bullel , Missouri 64730

90064 2131477 ·670 1
114 / 77 2·9200

816 / 619· 3127
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IF YOU'RE NOT DESIGNING
WITH Aesc PROTO-BOARD;LOOK

ATALLYOU'RE MISSING.
Varlel y - A wide variety of
models are available w ith
cececsnes rang ing Irom 630 10
3060 sold erlesa l ie -point s (8 t o 32
1.-pm D IP·sl . 10 1'1 every techn.cal
and budgel reQuiremenl.

Whatever type of
electronic circuits you

work with. you can do
more in less time with

e sC's solderless Proto
Board systems. As fast and

easy as pushing in or pull ing out
a lead, you can design . test and

mod ify circuits at will .Com-
ponents plug into rugged 5-point

terminals. and jumpers, where
needed. are lengths of #22 AWG

sol id wire . In the same t ime you took
to read this ad , you could be well on

your way to assembling a new circuit.

esc PRorO-BOARD SDLDERLESS BREADBOARDS

,.0 OF
MOOH SOLDE RL ESS ICCAPAClTY MANUfACTURER S OTHER
NUMBER TIE-POINTS (1 '-'PINDIP'S) SUGG _t1ST f EATURE S
PB,6 630 6 SI~95 Kit 1O-m,nuteassembll
PB-l00 760 10 19 9~ Kit - lillh ~I\ler C~ltl

PB'101 940 10 29 9~ 8 o,str ,tIi.It IOll tIollses
h'Qhe' CaDac,ty

P8-102 1240 12 39 95 lau.leCaDac,tl mocle, ale...
PB-l03 22W 24 ~9 ss hen liIger c~1y I)'Ily

2 It per he ooull
PB- l04 J060 32 79 95 l irgeSi C~jl, ~S1

puce per hellOl/lt

PB-2OJ 22W 24 8000 a... -.. I 'll, reQoj" eo
sv l AIo. '_~

~"'"PB-203A 22W 24 1299!) A..uOO.eQ~S sepM ile ' irlIIl
-.- 1~V ilflO - 1$V " erna/ll
adluSlible reQul41eo IJtMeI'
Suppl,u

C 19 76 Conl lnental Specialt ies Corp
Prices and , pacrl ,cat ions subject l o c hanlle wilhout notice

C9

Acc:. ..l blllty - AU pans are
inSlantly lind easily acc e ss ib le , l o r
QuiCk signal , racing , c i rCu it
modIfIcation s, etc

F....lbllity - Use indePendentl y.
or in eoniunctlOtl w ith other
accessor,es, aueh as SCOPeS.
counlers. CSC Prolo-Clipw
conneclora. DeS'<ln M ale W teat
eQuipme nt . e tc . One Proto-Board
u nit can ae .....e a thousand
applic al ,ons

70 Fullon Terrace. Be,l( 19.2. New Haven. CT 06509
203.e2. ·31 03 TWX 1 10-.65-1227

WEST C04ST: 3 51 Calik)rnia St, San f ,anc,a.co. CA 9.1Cl".
41S-421 -8872 TWX 9 10-372-7992

GREAT BRITAIN: CSC UI( LTO. Sput Road. Nottn Fellham Trad.ng Estale,
FaRham. MlOdlese ll, England, 01 -890-0782 Inn 1a",I(: 851 ·881·3869

Order todey. Call 203-624-3 103 (Eas t Coast) or 415-42 1-88 72
(West Coast) : 9 am-s p.m. loca l time.Major cred it cards accepted.

Or see your CSC dealer. Prices slightly higher outside USA.

Expandabillt, - Proto-B oard
units can be insl ant ly inl er·
connected ' or gre a ler capac,ly

UlllIly - M ode ls are avaI lable
with or w it hout bui ll -in re gu lated
power supp lie s (" "tld or
adjustable).

V....Ulll y - U. e . ,I h \Ilrtually all
types 01PlIr1I. mcludmll re..stor..
~PIIC'lor• . ,••nIUlle.s . DIP s .
TO -S S OlEO • . transforme rs .
' ''''-)'S. PO". e tc . Most plug in
d Irectly, ,n seconds

Durability _ Ail Proto-BolI rd
models are e..el ully constructed
01p rttmium materia l• . designed
and tes ted for 100'01 , uecere-t -ee
..H V lce .

Economy - Eliminate heat and
mechan,cal d amag e t o ",xPens,l/e
parts. s._ money by fe-USIng
compaonenta

Vlalbillty - AlI pans
ar. malanl lyand eaaily
\/,..I)Ie . tor qUICk c., cu,1
..,aly..a ancl d ,ag ram mong

Speed _ AlSemble .
teat an d modily ctrcurts
as last as you can p uah
in or pUll out a reac .
Save hOurs on every
project
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,Smallwo er
ICOM's matchless mobile IC·22S has, since its introduction, been the
standard against which all other VHF mobile transceivers have been
measured. It is a prime example of ICOM's quality engineering, peak
performance and phenomenal flexibility blended into one splendidly
simple and affordable radio. Small wonder that the IC·22S has been
the most popular radio that ICOM has ever offered.

Built to be viable operating hardware for years to come, with a magnifi.
cent high sensitivity receiver and instant programming and reprogram
ming of any 22 of 256 possible frequencies, the IC·22S is priced for the
mobile beginner and the multi-vehicle serious VHF enthusiast. Small
wonder that many hams own and operate more than one IC·22S.

With Touch Tone adaptability, quick change mobile mount, external
speaker provisions, optional AC base power supply and other great
flexible growth characteristics, the IC·22S is the perfectly affordable
radio for those to whom present performance and future possibilities
are important. Small wonder.

AIIICOM radios slgnlflcanlly
exceed FCC Speclflutlons
Iim Ui ng spurious em issi ons.

Sto..,llk.rio••: Frt!qUt1lC\' fUonge: 14f>.148 MH> V,,",,-: U.8 II DC _ ,Mrg......nd c........ R_ In>d,
TIt. 2."'P".' 10 W. 0 .9 _ M I w; Rlt 100 ..... M ....... audlo sw" 58nun(h1_ l S6mm(wt. 21llnunldl WeIgh!:
1.9 Kg NumbrrofChoonnot.: 22 MHdrdfrom 2Sf>poMiI:H ~ P.-..Oulplll: 10 W.. 1 W. iOM<1rd Moduloo,_
Wldfh:5 KH. M~hono l...-ian<r: 500otwM Spu_L....e:--«ld8~c.rrln Modul.l_
Acceptanc:r, I foF] R~ !).rnoitivity:.4 m~ lor 20 dB qwiool"" Spurious R_ ..., 60 dB or _ .n~ua'_

& ndpa..., • 7.5 KHzI -6 dB; ~ 1 5 KHzt-(>OdB Squrkh s.-...~ ivlry : 8 dB bfl_ I mv

IIF1YHf IUHF A.....TfUR AHO""'liNE COMMUNICATION EOUIP*"ENT D1STRIIlUTfO IIY

ICOM WEST, INC.
SUite 3
13256 NOflhrup Way
Bellevue. Wash, 9800S
(206) 747·9020

ICOM EAST, INC.
Stnte 307
333 1 Towerwood Drive
Dallas. 'texas 75234
(214)620-2780

ICOM CANADA
7087 vciooa unve
vaocoevee B C V5P 3Y9
c.~da
(6041321 -1833



SIRYICI??
NO PROBUMI

It' s OUR Policy.

• TERMS: "CASH"

""""""'- means CHECK, MONEY
ORDER or C.O.D.

AMATEUR CENTER
" America's Most Reliable Amateur Radio Dealer"

-

Write today fo r our latest Bulletin /Used Equipment list. ..

•

SUPER "PACKAGE"
' DEALSon all new RONN, TRI·EX and
~ TRISTAO TOWERS are our SPECIALTY!

CAU Dr WIrY( TODAY for FUll/flEE INFORMATION
Ind our eyeryda, " down. lo·..rth" ,aClAGE QUOTEl --,eo '-'-'--~

_HAM-III
HH Newllmproved Heavy Duty

k-+--:l Rotor w ith Control

NOW ONLY

(fE~~~A?L~)* Wilson

DEXTROS .lILA- 2500

A CHORUS OF VALUE FROM ...
featuring • • •

16~ thru 10 M eter Amplifier . :N~~~REI
While they last • • • •

REG. ' 899" Only 579950 *
' THESE O FfE RS STRICTl Y " CASH"

NO TRADES OR lANK CARDS

• '~NO~. ........
1tl\..~~ • ,/ MAil/MODEl SPICIFICATIONS R~~~gR B:~C~~~;o::':::I~~;DR

e
c:. At. ,,,., "E. ,0%

CUSHCRAITAYB·34 4·lleme.' 2·IW 5259. 95 5233.95 5335.25
lJiO~ Sf!'<"~ HT·GAIH TH3·J.. 3·lleme.. / 300W 5144.50 5129.95 5242.50

~ HY·GAIN TM3-MIl 3·ElementllKW $199.9S $179.9S $219.9S
SWING INTO SPRING with a HT·GAIH TH6·DXX 6·Eleme.'/2KW $249.95 $224.95 $329.95
NEW 10.15.20.METER BEAM ! MOSlEYTA·33·J' 3·llemen'/lIW $151.15 $136.50 $247.50

10 % "CASH" 5AYIHGS NOW IH EIIICT on M05lEY TA·33 3·llemenl/2.W $206.50 $IR5.00 $294.50
the•• popular TRI.BAND BEAMSI AND. • • MOSLEY TA·36 6·Element/2KW $335.25 $299.95 $399.95
with " PACKAGE" PURCHASE of selected MOSLEY CL·33 3·Element/2KW $232.50 $209.00 $317.25
TRI-BANDERS ••• you can BUY A NEW COl MOSLEY CL·36 6·Element/2KW $310.65 $279.50 $3....50
HAM.III ROTOR for LESS THAN ONE WILSON SYSTEM I 4.Element/2KW $274. 95 $247.50 $353.50
HUNDRED DOLLARSI LIMITED _ ORDER WILSON SYSTEM II 3·Element/2I1:W $219.95 $197.95 $307.00
HOW & SAYII CALL 0' WRIlI TODAY . . . FREIGHT: ALL SHIPPING CHARGES "COLLECT" - F.O.8. WATERTOWNl
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THE INSIDE SCOOP
There are a lot o f things t hat I

just can't print in 73. There are
many things wh ich are going
on which aren't apparent and
which you might never know
about. I'll be ta lk ing about
some of these things during my
ta l k at the B irm ingham
Hamfest this year. Try to be
there. The ham fest i s May
13-14th . They have over 70
booths already sold and are ex
pecting to have over 110 ex
hibitors by hamfest time. II
should be a whale o f a show.

Yes, I' ll be talking a good
deal about the present state of
amateur radio ... what is rea ll y
happening with the FCC ...
what we can do about it. I' l l
also try to br ing you up to dale
on what ham bands we may
slll i have after the ITU meeting
next year in Geneva.

In add ition to Birmingham,
I'll also be talking at Atlanta
again th is year. The Atlanta
HamfestlComputerfest (June
3-4) is shaping up to be even
b igger than last year. Just
about every major manufac
turer Is already signed up to ex 
hibit and some are gelling
ready to show some hot new
items. Atlanta has a spec ial
place in my heart because the
city has such ambience. Oh,
Dayton is big, but Atlanta has
much more entertainment and
some fantastic restaurants.
Dayton has nothing to compare
with Aunt Fanny's ... or Stone
Mountain ... or Underground
Atlanta. Bes ides that, Chaz
Cone puts on one hell of a
hamfest.

Speak ing of Dayton .. . since
I didn't get put on the speaking
schedule tor the Hamventlon,
I'll be going out to l ong Beach
for a computer show that
weekend . Sorr y t o m iss
everyone ... perhaps next year.
73 will have a booth at the
Hamven tlon, o f course.

FCC VS AMATEURS
Despite the testimony o f

several individual amateurs,

EDITORIAL B Y WA YNE GREEN

representat ives 0 1 several
amateur equipment manufac
turers (Drake, Heath, DenTronl ,
and the Amateur Rad io
Manufacturer's Associa tion
(AAMA), all o f whom vigorously
opposed t he Commission plan
to oenanze amateurs for
troubles the Commission is
having with CBers and HFers,
the Commission went 1000;.
against amateur rad io and
ruled that amateur equi pment
can no longer have a 10m band
bu ilt into amplifiers.

The ruli ng ac tually will go tar
beyond that. The details of the
ru ling were de layed and, as of
this writing, were stili not
defin it e. But we do have some
strong hint s as to what t he final
ru ling will contain.

For instance, we can expect
that In the future all linear
amplifiers will require a
minimum of 50 Walts drive,
with no input attenu ation per
mitted. The max imum gain per
m itted will be 6 dB. That means
that a kW amplifier will have to
have a minimum of 250 Watts
drive.

linears will no longer be
allowed to be carr ier operated.
This will not be mu ch of a prob
lem for ham Hnears. whi ch are
designed for s ideband use and
almost always have an external
switching line.

A tougher requirement will
be for Iinears to have zero ga in
In the 26-28 MHz band, but still
have the maximum 6 dB gain In
the 24·26 and 28-35 MHz bands.
I have a feel ing that no
eng ineer ever went even c lose
to be ing in on that requ iremen t.
Sure, It can be done, but the
trap to do that wilt be expensive
and easier to remove than
Cal if ornia em ission contro l
gear. Once removed or by
paeeec.tne trap wlll be Ineffec
t ive and the ampl if ier will be
perking happily away on 10m
... or 11m.

The Commission apparently
does not in tend to make it il
legal for an amateur to modify a
linear, but it wou ld be illegal for
a manufac turer to provide in-

structions or to make the con
version easy. Will it be Ill egal
for 59 magazine to publiSh con
versions for all popular ham
amplif iers to fit them out for
11m? I doubt il the FCC could
make such a restrict ion stick,
so the chances seem good that
th is stupid si tuation is just go
ing to get worse and worse ,
with the FCC piling rest ri ct ions
on anyone handy in ftustratlon.

The Commission seams
def ini tely headed towards a
dealer reg istration of all ham
gear sold, part icularly for used
equipment. Just how this
would be accomplished for
mail-order sales is a mystery. It
might well do away with all fur
ther mail-order sales of ham
gear.

Obviously, the FCC is going
to have to set up a whole new
staff to handle the ham equ ip
ment sale and reg istration
situation. They will have to be
sure to be at every namtest and
convention, picnics, auctions,
etc., to make sure that no ham
gear with an 11m position on it
is so ld . . . that no 10m
am plifier is so ld to anyone bu t
a card-c arrying ham, etc. The
estimates are that this field
force will have to have a
minimum 0 1four people in each
of the 50 states ... plus
generous t ravel expenses. The
chief o f each group will prob
ab ly be mak ing $1 8,500 per
year, hi s assistant about
$16,750 per year, and the two
people who have to do all the
work would get about $1 3,000
per year each . That's over $3
million just in sa laries. Add to
that their otttclal cars, offices,
secretarial help, forms, tele
ph one expenses, etc., and you
have a budget o f around $10
million , minimum.

But what if the FCC Isn' t able
to get that much money to staff
this new branch? The answer
wil l probably be as before-un
til the FCC can fu rn ish a person
to monitor sales at nemteete.
there wil l be no sales at
t remteste. No flea markets ...
no booths permitting sales of
ham gear. When the FCC set up
those incred ibly si lly rules for
rep eaters, th is was their
answer to the logjam of ap
plications ... no repeaters.

IT IS POLITICS
Try ing to reason with the

FCC is like try ing to reason wi th
any other branch of the govern
ment . . . it is senseless .
Business learned this a long
time ago and they discovered
the system which does work:
the lobby. Yes, I know, I've been
trying to get a lobby going for
amateur rad io lor 20 years.
Well, look at what the lack of a
lobby has done tor us, starting
wi th the " incentive li censing"

Conlinuedon~ f 30
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DVM chip, and perhaps your
weekly budget at $1 4.25 a pop !
Here's how: -

Just add this c ircuit to the in
put of the DVM chip, and you r
meter wi ll be safe from the ma
jority of ove rloads and rf jolts.
Note that the VAG input on the
chip goes directly to the at
ten uator. This is necessary to
cut noise pickup (readings
j um p around) and prevent
Voltage pickup between the
Ch ip and attenu ator.

After the novelty of a DVM
wears off, more accuracy will
be desirable. The circuit shown
Is about 1 to 3% with battery
power. Adding a 7805 regulated
power supply will get you under
1% . Bu t , for best results,
replace the zener in Fig. 5 with
a Motorola MC·1403 U or
Analog Devices AD-580 preci
sion re f er en ce. And then
replace t he attenuator with
matched precision resistors. If
you do these things, you can
get to well within 0.1 % ac
curacy . Fantast ic accuracy for
such a low-priced project!

I have worked with this DVM
chip since it came out, and I am
well acquainted wi th i ts
loeosyncrasrest Also, Motorola
has lots of application info on
it. See AN-769 for hookup in fo
on an au toranging digita l
murnmeter.

I

Continued on page 184

"ATTENuATOR

Protection circuit.

Aside from the obvious ad
vantage of small size and con
venience, At las Radio products
are backed by what must be the
most outstanding customer
se rvice department in t he
history of ham radio.

On two different occasions,
my 210·X has been returned to
Cli nt Call W60FT, the com
pany 's customer service
manager , for repai rs , ad 
justments, or alignments. It has
never cost me a cent .

Thi s Is especially commend
ab le in view of the fac t that the
unit was technically out of war
ran ty and in one case the return
was made because some clown
had put the thing on 11 mete rs
before I purchased it. A new
dial was installed, and the rad io
was "gone through" and re
turned in 30 days wi th a
specification sheet checkout
report.

Gary McClell an
La Habra CA

" Y~AR CAP
I LOw LEA<AC O

PROTECTION

GENERATING CHAOS

1 1
I just fin ished read ing the ar

t ic le, " Buil d A 3Yz Dig it DVM,"
by Tim Ahrens WA5VQK, and it
looks great. I would l ike to pass
on a few things to your readers
for better results from this pro
ject.

Fi rst, some kind of overload
protect ion is a necessity on
this meter, as an overload of
even moderate size can k ill t he

Back in the early days, when
there were but two hams on the
air, the second was bUSy jam
ming the first.-Wayne.

I have been a Novice for less
than two months, which is odd
since my professional ex
pe rience in electronics goes
back nearly twenty years.

Fi rst, let me say that I love
amateur radio. I am completely
taken with the hobby, and I am
working hard on upgrading.

Now for my complaint: I am
still qu ite slow with CWo It
takes me some time to com
plete a 050. On several occa
sions, I have had t he transmis
sions I am try ing to copy buried
under COs, unbroken carriers,
and what I will call "garbage"
for want of a po li te and more
descript ive term. I fear the QRM
has been de liberate.

Where is the highly vaunted
courtesy of ham radio? Every
one must start somewhere In
amateur radio . Although I prob
ab ly know more theory than
many long-ti me hams, I must
struggle with the code. While I
rea lize it Is probably frustrating
for some of the speed demons
to listen whi le I, or someone
like me, st ruggles to get
t hrough R$T and OTH, I would
ask for patience. Perhaps,
someday, one of us "lids" will
patiently help a faster operator
wit h theory. (By the way, your
code tapes are great.)

Without courtesy and pa
tience, we won't have a hobby,
but merely a group o f people
who expend valuable energy
generati ng chaos. Under those
conditions, I am afraid amateur
radio will not fare well in the
crucial years to come.

William F. Brain IV WDSHYN
Houston TX

Ste ve Carro ll WB4MQD
Memphis TN

Note: I suggest that any person
interested in really learning
about microcomputers will do
far better to start out with a
small sys tem such as the
KIM . . . and have a lot of fun to
boot.-Wayne.

KIM.

1 1
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"To furt her discuss the Z·80
and 6502, we must Introduce
two important concepts
clock speed and instruct ion (or
op code) execution t i me.
Microprocessors are rated by
clock speed, that is, 1 MHz, 2
MHz, etc. However, comparing
clock speeds of two different
processors is like comparing
app les to oranges. The reason
is that different processors re
quire different numbers of
clock cycles to execute an op
code such as an ADD. The Z-80
generally requires two to three
ttrnes as many clock cyc les to
execute an instruction as does
the 6502.... The result is that
the 6502 is generally twice as
fast as a Z·80 for a given clock

d .spee .. .
If the 6502 is twice as fast for

a given c lock speed as the Z-80,
then there is no way on this
earth that the 8080A can be
faster than the 6502. The proof
of the pudding is to read Tom
Rugg and Ph il Feldman's
" Basic Timing Comparisons"
in the October issue of
Kilobaud. Fou r out of the top
five computers run used t he
6502 chip. I know that this was
supposed to be a timing com
parison of BASICs, but In my
opinion, the BASIC run is only
as fast as the chip running it.

The second objection I have
is the idea of spending agoodly
amount of money for either an
ASR-33 or a video terminal for
such a smal l system. Not that I
have anything against the KIM,
but I have found most KIM
owners to be out of the ex
perimenter's mold, us ing home
brew interfaces and preferring
to work with the more efficient
and faster machine language.
Most KIM owners can run some
pre tty complex prog rams using
only the onboard memory.

For those wanting a more
sophisticated system, one
designed for use with either a
video term inal or a Tetetyoerv.
I would suggest either a fu ll
blown system, such as the 051
Challenger II or III, or one of the
newer mini-systems, such as
the OSI Challenger li P. The only
additional hardware needed to
run the Challenger liP is an rf
modu lator, such as the Ptx!e 
Verter, and a television set,
either black and white or color.

I suggest that, unless you are
a do-tt-yoursetter who also l ikes
to write programs in machine
language, you stay away from

.? "/
.. -, ~.l T .-;-1 , ..:) ,-=I""'.,~ , -r~
.... , .. :1., >,l , , ' . .. . . . , ....

LOOK ING FOR A MICAO

It was good 10 see the article
" Looking For a Micro?" in the
Feb., '78, 73 Magazine. As an
owner of a KIM-1 and an Apple
II (both 6502·based machines), I
welcome another 6502 owner.

It's obvious, though , that
Francis hasn't seen the com
puter timing comparisons in
Kilobaud, the ones where the
6502-based machines run at
least twice as fast as the
anae-ano Z-80-based equip
ment.

I think he will also find the
6502 instruction set con 
siderably more flexible once he
gets inlo il. He is way ahead,
though, when he observes that
KIM-1 offers more for the
money than any other single
board computer.

Another point that attests to
the programming power of the
6502: KIM ·1 will playa credible
game of chess in only 1K of
memory. Reports are that the
same level of play using an
8080 took 4K. I think Francis
will find he has more computer
than he reali zed. I wish hi m the
same pleasure many other
KIM-1 owners (including me)
have experienced.

Chuck Carpenter W5USJ
Carroll ton TX

Concerning the article in the
February issue of 73 entitled
" Looking For A Micro?-con
sider the KIM ·1"; I find the
author Francis J. O'Reilly to
have given some rrnerntorma
tion about the 6502 uP chip.

The author states " ... This
means the 6502 can execute up
to approximately 250,000 in
structions per second. This is
only half as ' fast as the
machines that use the 8080A;
however, it is still fast enough
for most applications. "

Th is last sentence to me is
just not so. I deal with the 6502
chip by selling the Ohio scren
title Instruments line of prod
ucts. This is the chip they use
most often and I would li ke to
share with you some of their
comments on the different uP
chips.

In their Winter, 1977, catalog,
OSI states , " The Z-80
is an enhanced 8080 . . . the
6502 is an enhanced 6800.

The PET is also 6502- based.
Wayne .

~:-) 1. ,· ~C ~ ~ -, --:._ _ :. I \,. . ;~ }
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think of yourself as an

antenna expe
-you select your components!

,
•

-
-

-Get optimumperformance ba:~ ---
for bane. Choose from medium
Of high power resonators to- _
your favorite banes.

For convenience, use the
Hust ler stainless steel
resonator spring,
and special design Quick
disconnect.Get exceptional reports.

broadest bandwidth .
lowest SWR. Use with any
convenient length 50 ohm
coax. Matching devices
not required.Stainless steel ball mount, 180°

adjustable. commercial duty for
superi or mechanical and e lectrical
performance.

Fold over, 360° swivel mast for :~ _Quick band change or easy
garaging . Select from two
version s, fender/deck or bumper
mount location .

" the home of originals"

,

Model BM.,
B umper Mount

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

A vlli/llble from
11/1 distributors

who recognize the best.

new-tronlcs N2

corporotlon
15800 Comm erce Park Drive
Brookpark . Ohio 441 42
(2 16 ) 26 7-3 150

I

I
II

S tand ard
Resonator'

AM
"'00 Watta PEP

S uper
Resonator.

RM(S)
2KWPEP

Greatest Cove rag e

Model MQ.2
For B umper

Mount
location

Model M 0-1
For Deck o r

Fender
Locat ion

H ..."", d ..slllns .'......n .ed u_, _ 0< mot" of tI."
1ol1Ow"'III . UIlI""" to New-T""..... Co<~.l..... 3287132,
3513412. 341 9869. 3813985. 332131 1, 3~21 • . 3~~1

Modell·1.-2~

M il S pec
50 Ohm seecune

Model R$$-2
Resonator S pr i ng

Model S SM-2 Ball M ounl

Mode l 00-1
Ouick Discon nect

H USTLER ANTEN NA PAOOu<;TS_lo< ...._
y..... ---00(10"'1 <IMoQ"" _ C"" M1 "''''ulK/u ' '''
by A _ ",ge..uoty. 1MlOt' _ ' .... - ...... by
c,,",,"'U-""". ",,_hout .h. w_
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Eric Shallfhauser W9CI
(Washington IL), author of The
History of Ham Radio, was cap
tured on fifm at the national
OGWA open board meeting In
Chicago.

Dr. Karl Brownstein W6P$1 (center). his wife Joan W6PSE (Ielt).
and son Harvey WB6YNQ (right), owners of Integrated Circuits
Unlimited. were recently feted at a banquet in San Diego. where
they received awards both f rom State Senator Bob Wilson and
from the San Diego Police Department.

•

Ever worked two YLs at the same lime? You might, if you hear
Stephanie Miller WB2VKC (lef t), age 10, or her sis ter Suzanne
WB2VKB, age 12. The two girls from Scoria NYwork a ll bands, but
prefer the excitement of the 80 meter Novice band.

N. R. Gopel VU2GO was one of
several hams who se expert net
operation resulted in an emer
gency airlift of medication trom
Italy to 8 six-yesr-old leukemia
victim In India.

H. S. H. the Crown Prince Albert of Monaco paid 8 vis it to the
shack of Alexis Demcenko 3A2GXIFlM ZSII I ALX (photo courtesy
of 3A2GX, via W4WFU3AOJE).

Jim Joyce XE1UFA and Lou Ramirez XE1VW stood atop this
volcano on Revlllagigedo while tak ing a break from last year's
XF4JJ DXpedition.

Faces, Places
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Put TEN-TEe At The Top Of Your Accessory List
It figures that the leader in solid-state HF technology would be
the leader in solid-state HF accessorie s. So. whe n it's time to
add to your operating equipment, look to the leader 
TEN-TEe.
A. NEW TEN-TEe Model 247 Antenna Tuner - $69
So unique there is a patent pending, the 247 features a 47-tap
toroid with silver plated 18 ga uge wire, silver plated tap
selector and l kV varia ble capacitors in a universal Tra nsmatch
circuil. Matches 50-75 ohm outputs to a variety of load
impedances, balanced and unbalanced (built-in balun).
Antennas such as dipoles. inverted "Vts, long ra ndo m wires,
Windo ms. beams. rhombtcs. mo bile whi ps. Zepp, Hertz and
similar types can be matched from 1.8 10 30 MHz. Power
rating: 200 watts, rf, continuous duty. Attractive a luminum
case with black e nd pa ne ls.
8 . NEW TEN-TEC Model 277 Antenna Tuner/SWR
Bridge - $85 Same unique features of model 247 above
plus built-in SWR bridge a nd meter tha t shows ratios up to
5:1. Handsome black and gray sty ling. Matches Century 2 1.
C . TEN-TEC KR50 Ultramattc Keyer - $110 The keyer
yo u control. Dual memories, individuaDy defeetable, fo r
operation as fun iambic (squeeze) keyer. with single memory.
or as conventional keyer. Self-completing cha racters.
Adjustable a utomatic weighting (50 to 150% ) dete rmined by
speed setting, paddle force (5-50 gms), speed (6-50 wpm),
and 500 Hz side -tone level (to 1 v.] 117 VAC , 50-60 Hz
or 6-14 VDC.
D. TEN-TE C KR20-A Elec tro nic Keyer - $69.50
Speed 6-50 wpm. Facto ry adjusted paddle retu rn force a nd
weighting. Self-completing characters. Adjusta ble side-tone
level. 117 VAC. 50-60 Hz or 6- 14 VDC .
E. TEN-TEC KRS.A Electronic Keyer - $39.50
Sa me as KR2Q.-A less side-tone a nd power supply. 6- 14 VDC.
F. TEN-TEC KRI-A Deluxe Dual Paddle - $35
Sa me paddle as KR50; for ia mbic or conve ntional keyers.
G. TEN·TEe KR2-A Single Lever Paddle - $17 Sa me
paddle as KR2O-A for "TO" or discrete cha racter keyers.

H . TEN-TEC 20~A 25/100 kHz Crystal Calibrator - $29
Pulsed o utput fo r easy identification. 9- 12 VDC .
I . TEN.TEC 208 CW Filter - $29 Four stage audio active
fi lter provides 150 Hz bandwidth centered at 750 Hz.
Two selectivity switch positions. 9 -12 VDC.
J . TEN-TEC 244 Digital Readout/Frequency Counter
$197 Six digits show tra nsmitted a nd received frequencies 10
hundreds of Hertz. LSI circuitry. 9 MHz preset info rmation.
Mode Switch selects freq . band or counter operation.
12-14 VDC.
K. NEW TEN.TEC 262M AC Power Supply with VOX 
$ 145 Solid-state: built-in ammeter. Output 13 VDC ±D.5V.,
to 18 A. Regulation bette r than 1%. Electro nic circuit b reaker.
Mic. input 2 megohms. VOX gain a nd de lay control.
Adjustable delay, 0.1 to 1 sec.
L. NEW TEN.TEC 252M AC Power Supply - $119
Sa me as 262 M e xcept Jess VOx.
M. TEN·TEC 215P Ceramic Microphone - $29.50
Use hand-he ld o r at desk with matching stand included.
Optimum a rticulation. s mooth response free of power limiting
peaks, impelVious 10 te mp. or humidity extremes. PIT switch,
cable and 3-circuit plug. Black and gray.
N . TEN-TEe 210 AC Power Supply - $34 Solid-state.
Output 13 VDC, ±O.5 V, to 1.2 A. Regulation better than 1%.
O. TEN-TEC Blank Enclosures - from $7
Five sizes, finished to ma tch 540/544.

Set' your TEN-TEe dealer or write for full detail• •

'
C.~~EN_TEC .INt-1"11 ~lVIERVllU, Tl 'UIU Sll 31"2.......,.,"' ,...."......."""'-- .... .....

(or any other)
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Looking West

Ham Help

Bill Pasternak WA61TF
24854-C Newhall Ave,
Newhall CA 9/321

The SeRA held its election
meeting on February 11 , with
Paul Mcclure WA6HG K of San
Diego becoming ns chairman
for the 1978 calendar year.
Elected along with Paul were
Will Anderson AA6DD as vice
chairman , Sybil Albright
W6GIC as secretary, and Vic
Murrall as treasurer. Paul , a
relative unknown in FM polit
ical circles until about two
years ago, has indicated that
he intends to continue the
overall unification program
started two years ago under
then chairman Bob Thornburg
and to work toward finding
ways to include more spectrum
users within the structure of
the organization. Imporlant to
this work is the SeRA/SAN
DRAl220 Club au-dey seminar
to be held on September 23,
1978. Titled the "First National
Voluntary Coord inat ion , Band
Planning, and Technical Ad
vances Seminar," the meeting
hopes to unite coord inators
and counc i l leaders from all
over the nation with o ther con
cerned spectrum users for a
day of interchange leading to
ongoing dialogue and perhaps
some form of national volun
tary band planning council for
VHF and UHF. If you wish to at.
tend or present your point of
view at this meennc. I suggest
that you drop a note to the
SCRA, PO Box 2606, Culver
City, California 90230, before
June 15, There are already a
number o f interesting people
schedu led and, if all goes well , I
should have a tentative pro
gram outli ne for you either next
month or soon thereafter. LW
will be there and we hope you
will be, too.

Regular readers o f Looking
West have noted that we say lit
tie about 450 MHz FM activity.
There is a reason for this; until
now, there has been little to
say . For the most part , UHF FM
in this area consists o f many
rather " s uper private " re o
peaters and remote base svs
terns, along with a myriad of
auxiliary link and control chan
nels for just about everything in
the relay world one might imag
Ine. If I had to categorize 450
o u t here , the only simple
description I could give it in
relation to FM is that it is a
" private band ." Open format
relay communi cation centers
around the two meter band and.
to a lesser degree, the 220
band. However, th is does not
mean that there are no open
UHF repeaters on the ),4 meter

14

band. However, until recent ly,
there were no publi cized
list ings of these systems.

In October of 1977, the
Southern California Repeater
Rem ote Base Association
published a listing of what they
term " pub l ic repeaters ." In
glancing over said list one
f inds eight such entities . Of the
eight, one (W6SD) I know has
not been active for a good
number of years, wh ich leaves
us with a total of seven open
format repeaters on 450. Not
many, when one considers that
estimates of total numbers of
operational systems run into
figures exceeding three hun
dred, but at least it's a start. If
you come here from another
area with a 450 radio, I had bet
ter warn you that though we
utilize the national standard of
5 MHz between input and out
put, our channels are Inverted
from the rest of the country's.
Therefore, any rece ive crystals
you have will be listening on an
input if they happen to fall on
one, and you will be transmit
ting on a system output. So, if
you plan to try and operate 450
while visit ing Southern Cantor
nia, be aware that it wi ll
necessitate your purchasing
special crystals usable only
here. For those Interested, the
following are the seven 450
repeaters that I believe are ac
tive, according to the SCRRBA
li sting;

WR6AKU-Palos Verdes;
440.5 in , 445.5 out , L.A.
coverage
WR6AAA - Catalina Is
land: 442.0 in , 447.0 out,
co as t a l c overage San
Diego to Ventura
WR6AOX-Sulphur Moun
tai n; 442.325 in , 447.325
out , Ventura area coverage
WR6AZN -Table Moun
tai n; 442.325 in , 447.325
out, high desert
W R6A N P - Cre st line ;
443.35 In, 448.35 out, River
side County and adjacent
areas
WR6AII -Palomar Moun.
taln : 444.425 in , 449.425
out, San Diego
WR6ACF-M t. o tey :
444.500 in , 449.50 out, San
Diego, SANDRA·sponsored

There are two notes that
shou ld be added to the above
listing . Let me quote from the
SCRRBA newsletter; " 1
SCRRBA believes the above
data to be correct , but is not
respon sible for its ultimate ac
curacy. 2-No impression is in
tended or impl ied that the
amateur frequen cy bands
whi ch SCRRBA coordinates
are devoid o f activity except

that listed above. The above
li stings represent in actuality
only a very t iny percent of the
total Southern California ac
tivities. Repeaters and remote
base stations not listed above
are coordinated as private
machines; such machines
generally do not welcome
visitors."

The visit o r t o So uthern
California is far better off with a
two meter or 220 MHz radio, but
forthose intrepid souls wishing
to venture forth into the domain
of Southern California UHF FM,
we present the foregoing with a
thanks to SCRRBA for pro
viding the input. If any of you
get around to exploring the
above, please drop me a note
and let me know what you find .

I had a rather interesting con
versation the o ther evening
with Chris Boone WB51n, who
in formed me about the current
state of six meter FM activity in
the Houston, Texas, area. The
big piece of information com
ing from Chris was the an
nouncement of WR5APC, a
new six meter open autopatch
repeater that will soon be
linked with a sister machine in
Beaumont, Texas, via 10 GHz
microwave. At present, APC is
operational in test mode on
53.12 in , 52.525 out. By the time
you read this, it shou ld be
located at its permanent home
atop the 1,000' channel 8 TV
tower and operational on a fina l
channel pair o f 53.28 in and
52.68 out. Therefore, it's sug
gested that potential users
equip themselves for the .281.68
pair. Though the autopatch
fac ili ties will also be " open,"
i.e., available to all users, the
access coding is not yet even
able. Chris also noted that the
new repeater will also be an
outlet for the Texas Intercity
Relay System, a linking facility
developed to help cope with
keeping communication lines
open in time of d isaster. There
are a lot of kudos to be given in
this project, with special recoa
ntnon going to Merle Tay lor
WB5EPI , t rustee of WR5APC.

Los Angeles County RACES
has been on standby alert for
the past two days, though they
have not yet been called up. vu
tually every LA repeater has

I would like to have some Info
on where I can write to for the
purchase of parts for a Gonset
G50 and HQ-110.

B. Labore K1WPT
471 Calef Road

Manchester NH 03103

I would like to get in touch
with a qualified company or ln-

been called upon to handle
emergency·re lated traffic at
one time or another, though as
of this date there have been no
organized LA area operat ions
started. One repeater, a private
220 autopatch with the callsign
WR6AWa, has been opere
ttona! with the Salvation Army
as a telephone interlink from
the heavily damaged Coldwater
Canyon/Mulholland Drive area. 'With both mobile and hand-held
un its at the disaster scene.
Even the infamous 76ers have
gotten involved in the disaster
rel ief efforts both two weeks
ago and again with the current
l1ooding, going out to help
other amateurs protect their
ho~es and property by digging
drainage runoffs, sandbagging
potential flood areas and do-
• •Ing the myriad of other things
one does when Mother Nature
un leases her wrath upon
humanity. It will take weeks
before we know who did what
to help whom, but one thing Is
c lear: An emergency struc k
and , as usual . the amateurs
were there to lend a helping
hand . All are to be con 
gratulated.

In outlying areas, reports are
very scarce. For the past three
days, however , all norma l
operati on on the WR6AQX
Su lphur Mountain/Ventura
.281.88 repeater has been
suspended and the system Is
geared to handling emergency
and health and welfare traffic .
AOX has been worki ng with
amateurs in the area from Simi
Valley to north o f Ventura in
this effort. It's been said on the
air they will continue until the
emergency is over , much to the
credit o f a dedicated amateur
organization. Again, there may
be other th ings going on that
LW knows nothing abou t at this
time, so watch for updates in
coming months. If you have tn
put, either write LW with It or
call the LW Hotline at
(805)-259-8243. It's still rain
ing-many areas of LA and
Vicinity are flooded, homes
have slid o ff hillsides, mud is
everywhere, and no one seem s
to know when the skies will
close. Last year we were in the
middle of a serious drought;
this year, well, anyone have
plans for an ark?

dlvtduat who can align a Ham
merlund HQ-180 receiver. I can
furnish alignment instructions
as contained in the owner's
manual. 1 would prefer some
one in the Southeast if possi
ble.

George P. Firmin WA4FS K
2435 Cajun Dr., NE
Marietta GA 30066
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THE SYMBOL OF TECHNICAL EXCELLENCE

W&§§G:D
The smart radio

G
F

ED

lOARDS INSIDE CABINET
CARR DSC unit

! VOX unit
I AF unit
, IF unit
I Filter unit
i Noise Blanker/RF Processor

Rectifier unit
Rectifier unit
Power XFMR
Final Amplifier unit
veo unit
TUNE control
PLL unit
AF unit
Counter Display unit
FM unit

~ONT PANEL CONTROLS
Vox gain
Carrier Ievel/keyer speed
Audio Peak Frequency system
MODE switch (SSB, CW, FSK, AM,
FM)
Crystal calib rator/Noise blanker
Rejection tun ing/variable IF passband
luning
Frequency memory system
Digital plus analog frequency readout
Band switch (160-10 meters +
WWV/JJY receive)
Clarifier control
RX/TX Clarifier selector
RF Processor level
RF attenuatar
TUNE control (Places transmitter In

TUNE" condition for len seconds, then
-etum s to "receive" cond ition to protect
hnal tubes from excessive key-down
time)

1C78

YAESU EUCTRONICS CORP., 15954 Downey Aee., Paromount, CA 90723 (213) 633-4007
YAESU EUCTRONICS CORP.• EGlItem ServIce Ctr.. 613 Redno Ter.. Clnclnnoll, OH 45215



Editor ;
Ro~rt fhker WB2GFE
15 Windsor Dr.
Atco NJ 08004
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SOWP ANNIVERSARY CW
aso PARTY

Full GMT period of
May 4 and 5

The Socie ty 01 Wireless
Pioneers will celebrate its 10th
birthday with th is on-tne-etr
CW a so party. The call will be
CO SOWP on all bands, 55 kHz
up from the low end. Novice
members should use t he
cente r portion 01 each Novice
band . For the beneli t 01 those
who cannot participate lor the
full time, it Is suggested that
part-time participants make
thei r CQ calls on the even
hours. Exchange Inlormation
should include the following as
a minimum- handle, SOWP
membership number, and QTH.
Additional information is op
tional . A special certificate has
been designed and will be
awarded to all members who
make a minimum of 10 con
tacts with fellow members on
CWo To qualify lor the cer
tificate , members should send
a list 01 contacts showing date,
time, call, and SOWP numbers
to the Society'S Vice President
lor awards, Pete Fernandez
W4SM, 129 Hialeah Road ,
Greenville SC 29607. In addl·
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May 4-5
May 6·8
May 13·14
May 20·22

June 3-4

June 10-11
June 17·18
June 24·25

July 1·2
July 4
July 8-9
July 15016

July 22-24
July 29-31
Aug 19-20
Sept 9-10
Sept 16-17
Sept 23-24

Oct 14-15
Oct 21 ·22
Nov 4-5
Nov 11
Nov 18-19

Dec 2·3
Dec g·10

tion , a s ell-ad d resse d ,
stamped envelope must ac
company all requests for the
certificate.

GEORGtA aso PARTY
Starts: 2000 GMT
Saturday, May 6
Ends: 0200 GMT
Monday, May 8

Sponsored by the Columbus
ARC, th ere are no t ime or
power restrtctrons, and con
tacts may be made once on
phone and once on CW on
each band. Oscar counts as
one band. GA mobile or per
table stations count as a
separate station in each cou n
ty.
EXCHANGE:

aso number, RS(T), and
QTH-county fat GA; state,
province, or country fo r others.
GA to GA contacts are per
mitted.
SCORING:

Each completed contact
counts 2 points. GA stations
mult iply QSO points by number
of different states and VE pro
vinces worked. DX stations
may be worked tor a s o point s,
but do not count as mult ipl iers.
Others multip ly aso point s by

SOWP Anniversary CW aso Party
Georgia aso Party
MASS aso Party
Kansas aso Party
MICH aso Party
IARSlCHC/FHC/HTH aso Party
VE-l0 Contest
MINN aso Party
ARRL VHF aso Party
WVA aso Party
ARRL Field Day
First REF Ten Day
Seven Land aso Party
ARRL Straight Kay Night
IARU Radlosport Compelltlon
11>-10 Net Summer aso Party
VHF Space Net Contest
Rhode Islal1d aso Party
CW County Hunters Contest
New Jersey aso Party
ARRL VHF aso Party
SCandinavian Activity Contest-CW
SCandinavian Activity Contest-Phone
Delta aso Party
ARRL CD Party-CW
ARRL CD Party-Phone
ARRL Sweepstakes-CW
OK OX Contest
ARRL Sweepstakes-Phone
Second REF Ten Day
ARRL 160 Meter Contest
ARRL 10 Meter Contest

number of GA counties (159
max.). No repeater asos per
mitted, except via Oscar!
FREQUENCIES:

CW - 1805, 3590, 7060,
14060 , 21060 , 28050;
SSB-3900, 3975, 7245, 14290,
21360, 28600; Novlces-3718,
7125,21110,28110. Try 160m at
0300 GMT, 10m on the hour,
and 15m on the hall hour dur
Ing daylight hours.
A WARDS:

cernucatee to highest scor
ing station in each state, pro
vince, country, and GA county.
Other certificates as war
ranted. Plaques 10 hlghesl
scorers outside GA and GA
mobile/portables.
ENTRIES:

Logs should show: date/time
in GMT , call , exc hange
sent/rcvd , band, emission type,
and multipliers cla imed .
Checklists appreciated . In
clude a signed declaration
(usual) and mall your entry to
Columbus ARC, clo Jeanne J.
Hunt ing K4RHU, 2701 Peabody
Ave., Columbus GA 31904. En
tries should be postmarked no
later th an June 5. Include a
large SASE wi t h 24 cen ts
postage for resul t s. Not e:
Novices should designate th eir
logs as such!

MASSACHUSETIS aso
PARTY

Starts: 1200 GMT Saturday,
May 13

Ends: 2200 GMT Sunday,
May 14

Thi s contes t Is sponsored by
W1 FJI, N1AS, and K1KJT. A
station may be worked once
per band; phone and CW con
sidered separate bands, but no
cross-band 01' repeater asos
permi tted . MASS sta tions may
work each other, but c ut-ct.
state sta tions must work only
MASS stations. Special class
for Novices and t eens who
operate CW within Novice
bands only . Novices sign
CALUN; Teens sign CALUT_In
this class, Novices and Techs
will compete against each
other. Submit separate logs
and summary sheets for this
class.
SCORING:

Count 2 points per com
pleted OSO. Out-of-state sta
tions multiply total aso points
by total MASS counties worked
(1 4 m ax .) . MASS st ations
multiply to tal aso points by
total MASS counties worked
plus ARRL sections for total
score. Note : OX counts for
a s o po ints only with no
mult ipliers.

FREQUENCIES:
CW- 1810 , 3560, 7060,

14060, 21060, 28060.
Phone-1820, 3960, 7260,

14290, 21390, 26590, 50.110,
146.52.

NovlcelTechs-3720, 7120,
21120,28120.
EXCHANGE:

MASS stations send RS(T)
and county, others send RS(T)
and ARRL section.
ENTRIES/A WARDS:

Appropriate awards given to
top scorers. inc lud ing top
Novices and Teens on Novice
CW bands only. Submit logs
and summary sheets along
with large SASE for awards
and results to: A. Matshall
W1FJI , 60 Meadow Road,
Westport MA 02790. Mailing
deadline is June 30.

MICHIGAN a s o PARTY
Operating periods:

1600 GMT Saturday, May 20
to

0300 GMT Sunday, May 21
1100 GMT Sunday, May 21

to
0200 GMT Monday, May 22
The contest is again spon

sored by th e Oak Park ARC.
Phone and CW are combined
into one contest and MI sta
tions can work other MI sta
tlons lor mu ltipl iers. A station
may be contacted once on
e ac h ba n dfmode. Po r
tables/mobiles may be con
tacted as new contacts each
time thei r county changes. No
repeater a s o s allowed.
EXCHANGE:

RS(T), aso number, OTH
county fo r Ml; sta te or country
fo r others.
SCORING:

Phone OSOs count 1 point
per aso, CW = 2 points,
OSCAR = 5 points. Multipliers
are only counted once. Ml sta
tions: aso points times (states
+ countries + MI counties).
KL7 and KH6 count as states.
VE counts as a country. Max.
multiplier = 80. Non-Ml: aso
points times MI counties. Max.
multiplier = 83. Score 5 points
each club station aso with
W8M B. VHF-only entries: same
as above except mult ipliers per
VHF band are added together
for total multiplier.
FREQUENCIES:

Phone-1815, 3905 , 7280,
14280, 21380, 28580.

CW-1810, 3540, 3725, 7035,
71 25, 14035, 21035, 21125,
28035, 28125.

VHF-50.125 and 145.025.
AWARDs/ENTRIES:

Con tinued on page 186





FCC Math
Actually, dOUbling power is a 3 dB gain, since log 2 = 0.3.

II' s often good to know Ihe f irst digit that comes after the
decimal point when working with logs. So here's a lillie table that
some peop le keep in mind:

Continued on page 130

Notice how logs are far apart for the lower numbers, then start
bunching up after 6. With the aid of that tab le, we can do suffi 
crenny accurate computations for FCC exams.

A few more examples, then an exerc ise: What 's log 27? 27 is 2.7
x 101 . From tne 101 we get 1. From the 2.7 (which Is c lose to 3) we
get 0.5. Put them together for 1.5 (not precise, but c lose enough!).
Log 8,915 is about 3.95. Log 64,000,000 is 7.8.

You 'll notice we didn'I go Into numbers smaller than 1. We
could do so easily enough , but it' s not necessary, so we'll skip it.
Any algebra book will cover thai if you want to see ho w to handle
negative exponents w ith logs.
Exercise 1: (Work and answers at end)
(1) Find the log o f: (a) 59 (b) 3 (c) 11,1 00 (d) 679,000,000
(2) Find the dB gain (or loss) in each case: (a) Inpul 5 W, output 40
W (b) Input 0.03 W, ou tput 2 W

A word of warn ing. Oon 't attempt 10 find square roots using
odd exponent s o f ten. We only did that to develop the idea o f
logarithms. The simple and obv ious way to do square roots if you
don't have a calculator Ihat does it for you is with even powers o f
len as we saw in ou r last installment.

Now a bit more algebra and we'll be fin ished -a general tech
nique for separating leiters and numbers, thereby isolating (sotv 
ing for) a particular letter (which stands for a certain phy sical
dimension or whatever).

We 've already seen about doing the same thi ng to things that
are equal, and how that produces th ings that are still equal. com
bine that reason ing w ith a tendency 10 be opposite or do the oo
postte. and you've got another powerful tool at your disposa l.

We 've seen this already, but never had il spelled ou t. Take an
example. I = ElR. To solve tha t for R using princ ip les we've
already seen, we wou ld br ing the R up 10 the left and Ihe I (which
i s up to the left) down to the right, getting A = ElL Not ice that in
the orig ina l, R is d ivid ing E. The opposi le of d ivid ing is mu lt iply.
ing. Multiply both sides 01 thai I = ElR by R and you get IA = E.
Notice that now I is mu ltiplyi ng A. The opposite of mu lt iplying is
d ivid ing , so divide botn sides by I and you get A = Ell. We've done
the same thing to both sides of the equat ion in each case, and we
did the opposi te of the operat ion that was indi caled. Doing th is
enabled us to get the different forms 01 Ohm 's l aw, bul us ing a
logical method Ihat works always for even the most difficu lt tot 
mutes.

To sum up all that we've learned ebout trenstcrrntnq formulas
from one form Into another, here are the approaches we can use.
(l )We can make up a number equat ion (lt has to be a true equality,
of course) In the same form as the formu la under consideration.
(2) We can do the same th ing to both sides of a formul a (add 10,
subtract from, mu ltiply by, di vide in to, lake the square roo t,
square, etc.) and still have a correct formula. (3) Frequent ly, the
thing you want to do to both sides is the opposite of the indicated
operat ion (if there's a mul t ipl ication, you want to divide; u tnere's
an add it ion, you wanl to subtract. etc.).

And one f ina l b it about handl ing add ition and subtraction: If
the add it ion or subtraction Is in the bottom or if something is
multiplying or dividing the things t hat are being added or sub
tracted, It Is usua lly necessary to f irst carry out the multiplicat ion
or d ivision, or else the th ings added or subtrac ted have to be
handled together as a un it. That may seem rather confus ing. But
we 've already seen it in operation and we'll see it once again In
th is final problem below.

Z = AX! v Al + XI Is the to-mu te for im pedance at a given tre
quency with a resislance and reactance in paralle l. Supposing we
know the impedance and res istance but want to l ind what the
reactance Is. In other words, we want to so lve lor X. Here's how
we go about it. First , mu llfply both sides by v AI + XI as a unit .
Th is'll cancel them out on the right, and we no w ha ve:ZV AI + X'
= AX. Next we want to do an opposite, the copcette of an tn
dicated operation, namely f ind ing the square root. The opposite
of f ind ing square root is squaring, so let 's now square bot h sides.
SI ~ce these are multiplica tions and additions, we can square the
thmgs mult ip lied separately , but the addition part is handled as a
u.nlt . And we are squaring both sides, so we still have a true equa
non:Z2(A2 + x2) = A2X2. Note that squaring a number that has a
square root sign around It just gets rid of the square root sign:

John F. Leahy WB6CKN
P.O. Box 539
GonTales CA 93926

Yep, we're there, our linallnslallment ! And if you've managed
to slay with us all this way, you are now well on your way to
mastery of the math skills required for even the moat difficult
FCC exam. Now It's only a matter a! practice, uSing number equa
tions and the various other tricks of the game, unti l you have such
confidence that even the most skilled FCC operative will be
unable to rattle you come exam time.

In th is installment, we'll cover one final , rather exot ic but never
theless necessary, topic called logarithms. Then we'll see a bit
more algebra. And that'l l be it! We're I inished. You take it from
there. And my guess is you 'll have l ittle trouble with math from
here on out .

Logarithms , usual ly shortened to logs, simply , are nothing
more nor tess than exponents o f ten In our case. There's another
system of log s based on a really exotic number, something like If,

with the symbol e, that has a value about 2.72, but goes on forever
like It. The idea Is the same. Logs are simply exponents. Thus the
log of 1000 is 3. In symbols, log10 1000 = 3. You often see the
subscript 10 omitted, and we'll do so from now on since in our
discussion it'll only be logs of ten that we 'll deal with.

Likewise, log 10 = 1, log 100,000 = 5, and log 1 = 0, since,
remember, 1 is 100.

Bef ore we go any further, a word about the place of logs in elec
tronics. It just so happens that some of the laws of nature (for ex
amp le, human hearing) follow logarithmic curves (graphically
speaking) rather than straight l ines, c irc les, or what have you .
What this means is that logarithms lurn ou t to be a factor
(multi plier) in many formulas, etc. The power rat io formula for
decibels comes immediately to mind: dB = 10 log (P,JP21. And
there are the charac teris tic impedance formu las, etc. Page
through the license manual or whatever and you 'll find all sorts of
such formulas. So logs are import ant.

So far, the only logs we've seen were powers o f ten. But the tor
mulas require us to find logs of al l kindsof numbers, numbers like
372or 0.000259 or 86,000,000. How the heck do we find logarithms
for numbers like that?

Well, back to square roots a minute or two. Say we wanl to f ind
the square root of 8405. Aemember the technique we used.
Change the number 10 an even power of ten so we can divide by 2.
8.405 x 103 becomes 84.05 x 102 and that Is about 9.2 x 101 or 92.
But supposing we left our number in the form 8.405 x loJ, took 1f2
of the exponent 3, and found the square root of 8.405. That's find·
ing the square root alright, but look how strange it appears. 3 + 2
is 1.5. square root of 8.4 is perhaps 2.9. So the square root of 8405
is about 92 or else 2.9 x 101.5. Thai means that 92 and 2.9 x 101.5
are about the same number, if the rules and laws of malh are con
sistent. let's say they're exactly equa l. Then we have the equa
t ion 92 = 2.9x 101.5. Br ing the 2.9down to the bottom of the other
side and we ge t 92/2.9 =101.5. Divide Ihe left side to get: 31 .7 =
101.5. Ye gads, decimal exponents! Yep, that's Ihe name 01 the
game. It turns ou t that any number can be expressed as a power
of ten alone if you're wil1lng to use decimal exponents . And
nature seems to have been put together actually using those
decimal exponent s! The exponent is a logarithm. Thus log 31 .7 =
1.5 from our work above. Metnemattcrens have worked out huge
tables of logarithms, going through a process something like that
above . Of course, slide rules and now calculators give the
logarithm of any number very quickly and easily. All you need
remember, for ca lculation purposes, Is ttret logarithms are ex
pon ents o f ten. With that in mi nd, you can Instantly g ive the f irst
part (called the characteri stic , the part to the left of the decimal
point) of the log of any number. Log 372, then is 2. (two point) and
then something after the point; log 86,000,000 is 7. (seven point)
and then something after the po int, etc.

Actua lly, if you just get the part 10 the left of the decimal point,
you have enough for many computations. For example, us ing the
power formula ment ioned earlier In the case of an amplifier that
bri ngs a signal up from 10 to 100 Watts, we have: dB = 10 log
(100110)'(100110) = 10. Log 10 is 1 (10 Is 101, and that 1 is the log).
And 10 x 1 is simply 10. So we have a 10 dB gain for a ten-fold in 
crease In power. But careful here ! From those results you might
guess that a ttuee-tcrc Increase In power Is going to give a 3 dB
gain. But log 315 about 0.5; multlply that by 10, and we get 5 dB .
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Compate These Featutes And You'll Know What We
Mean When We say "YealS Ahead With Yaesu"

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

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

digit LED frequency readoul • fUlly synthesized frequency control, using PLL techniques

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

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

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

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

indicator . selectable 10 watt/1 watt output

See fhis sensationa' new two mefer fransceiver at your YAESU DEALER now!

iYaesu Electronics Corp., 15954 Downey Ave.,
Paramount, CA 90723. (213) 633-4007
Eastern Service Ctr., 613 Redna Terrace
Cincinnati, OH 45215 era so;
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New Products
-

II,

Into the holes, the springs are
so loose you can't depend on
the contact. Continental goes
to a lot of t rouble and expense
to make sure that their holes
will last. II you think this is just
a bunch of bull, go ahead and
find out for yourself •.. the
hard way.

The esc Pro to-Board 203A is
built on a very sturdy box so It
won't go drifting around your
workbench when you are aim
Ing logic tracers at it. It's a
quality product ... and the
price reflects this at $129.95.
For this price, you get the
breadboard and three power
supplies. That 's rig ht, CSC
does no t use one supply wil h
three taps; both of the 15 V sup
plies are adjustable, and all
three are vo ltage regulated.

This breadboard is designed
to faci li tate test setups of TIL,
CMOS, op amps, video amp s,
comparators, PLL, etc. What
are you wai ting for?

Continental Specialties cor
poration, 70 Fulton Terrace,
New Haven CT 06509.

CSC Proto-Board 203A.

file styl ing, 5" x 14" x 15". Den
Tron Radio Co., Inc" 2100
Enterprise Parkway, Twinsburg
OH 44087.

THE PROTO·BOAR[)(Rj
Breadboarding 1978 sty le

has sure changed from the old
tube days of experimenting.
What old-timer would have
even imagined that we would
have breadboard units, com
plete with built-in power sup
plies! The new Continental
Specialties 203A board has all
of the voltages you'll need for
building digital circuits ..• plus
5 V and ± 15 V. res and parts
can then be plugged righ t into
the board to make up any err
curt you f ind In a magazine artl
cleor cook up yourself. It's a 101
easier to put a new ctrcu tt
together this way than 10 so lder
It to perfboard . This way, If you
want to change any part va lue
or t ry out some extra bypass
ing, you j ust plug In the part.

Some of t he breadboards
we've tried are buill wi th el
cheapo materials, and, after a
few parts have been plugged

NEW DENTRON MT·2000A
ANTENNA TUNER

Today's low-band amateu r
setups f it Into two basic
categories-the hi g h·pow er
stations and the tow-power .
100-200 Watt stations. In an ef
fort to give fu ll-power operators
a choice on the matter of which
tuner suits their needs, Den
Tron announces a new version
of the MT-3000A Ultimate
Tuner, the MT·2000A. Both
tuners are identical in power
handling capabilities (3 kW
PEp) and styling (the same all
metal low profile construction),
but the MT·2000A is built
without the dual wattmeters,
built-in dummy load, and anten
na selection switch found in
the MT-3000A. Instead, the MT
2000A offers two unique
features of Its own-a front
pane l lightning protection
switch and a front panel
bypass switch for taking the
tuner completely out of your
antenna sys tem. Th e best
feature of the MT-2000A is prob
ab ly Its price-only $1 99.50
suggested retai l. The MT-2000A
Is a 3 kW tu ner for a 1 kW price,
and It includes all the features
that have made DenTron tuners
famous -styling , power han
dling capabilities, all- American
components, and a pride in
workmanship that makes the
MT·2000A a great addition to
any ham shack. The MT·2000A
(continuous tuning from 1.8-30
MHz) matches virtually any
teecnne. coax, balanced , or
random wire, and has built-in
heavy-duly 4:1 balun, harmonic
attenuation, ceramic rotary
switch with 18 positions and
12-Amp capacity, 6000-volt
capacllor spacing, and low pro-

logic 1 output, and two momen
tary slide switches each with
debounce circuit to give
positive or negative pulse out
put. Suggested retail price for
the Powerace 103 is $124.95.

For further information, con
tact Ken Braund, Product
Marketing Manager, A P Prod·
ucts, 72 Corwin Drive, Box 110,
Painesvifle OH 44077.

NEW All ·CIRCUIT
EVALUATORS FROM A P
A P Products announces the

introduction of their all new
Powerace all -circu it evalu
ators.

All Powerace models feature
industry-accepted Super-Strip
55-2s and will accept all DIP
sizes, plus TO-55 and discretes
with leads to .032" diameter.

The Powerace line includes
three power breadboards,
models 101, 102, and 103. All
three models offer 256 e-ue
point terminals and 16 25-lie
point buses, fused power sup
ply, and ground plane.

New Powerace 101 has a
variable 5-15 V dc, 600 rnA
power supply with line and load
regulation <3% @ 120 V ae :l:
8%. Ripple and noise are " ' 0
mV @ full load . In addition ,
Powerace 101 features a 0-15 V
de meter (5% full scale ac
curacy) and a voltage adjust
knob. Suggested retail price for
Powerace 101 is $84.95.

Powerace 102 has a f ixed 5 V
dc, 1 Amp power supply with
l ine and load regulation < 1%
@ 120 V ac ~ 8% . Ripple and
noise are " 10 mV @ full load.
Powerace 102 has lour slide
switches with logic 0 or logic 1
output , and two momentary
slide switches each with a de
bounce c ircuit to give positive
or negative pulse output. In ad
dition, Powerace 102 has 4
LEDs (one with positive or
negative pulse memory), one
debounced push-button with 8
msec positive or negative pulse
output, and one clock
generator (1 , 10, 100, lk, 10k,
and lOOk Hz). Suggested retail
price lor Powerace 102 is
$114.95.

A P's new Powerace 103
leatures l ixed 5 V de, 750 mA
power supply, fixed + 15 V dc,
250 mA power supply, and ·15 V
dc, 250 mA power supply, with
tracking . Line and load regula
ucn ere c tw at tzcv ec ± 8%.
Ripple and noise are " 10 mV @
lull load. Powerace 103 has a
15-0-15 V dc meter (5% lull
scale accuracy), two LEOs, two
slide switches with logic 0 or

A P's new Powersce models. MT-2000A antenna tuner from DenTron.
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THE NEW INDUSTRY STANDARD
OF PERFORMANCE ... IS THE Wilson SYSTEM ONE!

A DX'ers delight operating 20 meters on a full 26 ' boom with 4 elements. 4 operational elemen ts on 20-1 5
10 . plus sepa ra te reflector element on 10 mete rs for currec t monoband spac ing. Featured are the large
diame te r High ·Q traps, Beta matching system, heavy du ty ta pe r swaged elements. rugged boom to element
mou nting ... and valu e priced ! Addit ional features : • SWR less than 1.5 to 1 on all bands . 10 d B Gain
• 20·25 dB Front-t o-Beck Rat io .

SST•• • n.™

,.. -. ... .., '" ... ... ..
10 METERS - ::::

Insulated
driven

element
with

precrsmn
Beta match

and heavy duty element
mounts. Shown with

Wilson 's new optional
Torrid Core B-50-A Balun.

... .., ".
W2

The meehanieallv
superior construction

uses heavy duty
boom to element

extrusion.

Required
Mast Diameter 2" 0.0.
SurfllCeA,ea 8.6 sq . h . ". 20" METERS -=.'
WindlOild at 78 mph 2 151bs. ,- -

~~~~~:::t.;~ 2 C.~.~~~' 0:1 ' .p~,I'>Nt /1
Iison ,," , : ;'METERS ~="

Electronics Corp. :IIHj--il-:-1
4288 So Po'a, .. . P 0 .80. 19000 • Lao V_. Newada 891 19

Pho ..e I7021 739 193 1 · r .... 684 522

Boom Leogth .. 26'
Boom Di ameter . 2" 0 .0.
No . of e lements . 5
Longest Element 26' 7"
Turn ing Rad ius . 18' 6"
FIB Ratio 20-25 dB

Advanced design large diameter
Hiqh-Il Traps for min imum loss and maximum power capacity

DEALERSHIPS
AVAILABLE!!!

w " I D Io-••
, <>t , "'"

" ) i d .

' .... ' ..'1 "" r..i .

SPECIFICATIONS: SY-l
Matching Method Beta
Band MHI _. 14 ·21 -28
Maximum Power Input Legal Lim it
VSWR fat Resonance ) 1.5 to 1
Impedance 50 ohms
Gain . . . . . . . . . 10 dB
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leom's IC·701 digital transceiver.

Continu«/ on p;Igt! 51

operation, monitoring a 2 meter
link.

11 you would like to add a new
dimension to your operating,
try the Astrolite type 436B
headset. Once you do, you'll be
surprised that you could ever
be happy operating without it.

In addition to the type 436B,
Astronte offers severa l other
versions, including a single
phone model and one wi th a
noise-cancelling mike as well
as single- and dou ble-earphone
units without mike.

For complete Information on
all Astrollte models, con tact
Tel evision Equipmen t
Associates, In c., Bo x 260,
Boway Road, South Salem NY
10590.

Morgan W. Godwin W4WFL
Peterborough NH

DM·1 DESIGN MATETM ADDS
POWER, METERING TO

SOLDERING BREADBOARDS
Continental Specialties cor

poration has demonstrated a
very defini te understanding of
t he needs of the elec tro nic
designer In t heir Design Mate 1.

This eeu-ccntetned unit adds
the versati li ty of a 5·to-15 vol t
variable regul ated power sup
ply and a o-to·15 V dc voltmeter
to a very capable configuration
of solderless breadboard ter
minal and bus strips.

The output of the DM·1
variable regulated power sup
ply is 5-t0-15 V dc at up to 600
milliamps for up to 9 Watts of
circuit drive. The o-t0-15 volt dc
meter boasts 5% accuracy
and, like the power supply, is
brought out to its own binding
posts on th e face of the Design
Mate case. Thi s permi ts it to be
used to set up th e power supply
Vol tage, then reconnected to
measure voltage parameters
within t he circuit being oe
signed.

The load and line regulat ion
is better than 1% , the ripple
and noise less than 20 mV at

begin to fUlly appreci ate the ad·
vantages of the comfortable,
lightweight unit. The large,
soft, and easy-on-the-ears
cushions on the earphones
make it possible to wear the
headset for hours at a lime
without fatigue or discomfort.
The cushions also provide a
useful 5 dB of attenuation of
background sounds, making it
easy to concentrate on the
desired signal without undue
distraction.

The dynamic microphone Is
easil y positioned for optimu m
pickup and does an excellent
job with most c u rre ntly
avai lable amateur equipment,
particularly the Yaesu and Trio
Kenwood rigs it was tried with
during the test period.

Alter a few minutes use, I
realized that the Aslrolite
headset was so comfortable
and easy 10 use that I was no
more conscious of its presence
than I was of my wristwatch or
my con tact lenses. And, best of
all, I was no longer stuck In
front of the old desk mike. I
co uld turn, move about th e
operaling position, or get up
and find a book or magazine on
th e other side of t he shack and
return to my chair without inter
ruplion.

The joy of hands-free opera
tion and the freedom to move
about while making a contact
have to be experienced to be
fully appreciated, and once
they are, YOU'll find It hard to
ever consider returning to the
old method of operating.

What about CW? The Ast ro
li te type 436B headset does a
fine job on CW as well as SSB,
FM, and AM, and if yo u prefe r
not to have th e mike in place
while using the key, just swing
it back out of the way.

The phones are rncepenoent
Iy wi red or can be wi red
monaurally, accordi ng to your
particular requirements, mak
ing them especially convenient
if, for example, you use a sec
ond receiver for split frequency

u
..
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transceiver, ac supply speaker,
and SM-2 microphone, the
IC·701 is considered to be sim
ply the best amateur
transceiver for the serious
operator.

For a list of dealers where
the 1G-701 may be seen, contact
Icom East, Inc., 3331 Tower·
wood drive, Suite #30 7, Dallas
TX 75234 or learn Wes t, Inc.,
13256 Northrup Way, Suite 1#3,
Bellevue WA 98005. In Canada,
contact learn Canada, 7087 vtc
tons Drive, Vancouver, BC V5P
3Y9.

ASTROLITE TYPE 4368
HEADSET

Can a headset spoil you?
You bet! If it is the Astrolite
type 436B combination ear
pncnermtcrocncne headset.
After using the headset for
several weeks, switching back
to conventional loudspeakerl
desk mi ke operation fel t
awkward and inconvenient and
it was awkward and Inconve
nient.

1t did take a few evenings to

-

•

-

ICOM'S le·70l
DIGITAL TRANSCEIVER

The long-awaited entry of
leom (Inoue Communication
Equipment Corporation) into
the HF transceiver market hap
pened in March, 1978, with the
Introduction of the IC-l Ol syn
thesized, 160 meter through 10
met e r, dig ita l transceive r.
Packed in to a sma ll case of th e
same cross section as the ex
tremely popular IC-211 and only
a few centimete rs longer, are
all of th e features expected in
an HF transceiver, plus many
more. Featu res such as con
tinuous electronically variable
flIter width in sse and RnY
and built-in standard and nar
row filter widths for CW mean
that virtually all usual extra
cost accessories are standard
with the 1G-701 . Some of the
more outstanding no-extra
cost features are: digi t a l
readout, two VFOs, all solid
state, con tinuous duty on
SSTV, Rny, and the famous
light chopper VFO dial. Priced
at $1 ,499.00 includ ing th e

Astrollte type 4368 headset. esc Design Mate 1 circuit designer.
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Lots of firms make good headsets.
Am plivox makes good headsets
which are really comfortable. To start
out, they are lighter in weight. Then
we use soft, comfo rtable , ear
enveloping foam cushions, and a
padded headband. The earphones
and microphone adjust to any head
stze and correctly position the mike to
minimize sibilant sounds. The cable
has two screened mike leads to elim
inate cross talk.
You probably have seen most major
network TV sportscasters using As
troli te headsets for play-by-play
that probably te lls you something
about their technical pertormance.

Model 2636 B-double phones-200
ohm independently wired , close talk
ing 400 ohm dynamic mike, bifur
cated cable for separate mike and
phone plug $121
Model 2656 B single phone- 200
ohm-s-close talk ing 400 ohm dy
namic mike, bifurcated cable $96

Headphones
Model 2630 B independently wired

. headphone-200 ohm $59

All sales StJbtect to ten-day approval.
T30

~ Dealer inquiries invited.

Amplivox

headsets
& headphones

A14DISON BIG
SIGNM BUYS

Technica l Books (AARL, AMECO, Sams,
Tab, Rider, etc .)

OMN I-J 2 -metl ' mob,le or
portable a ntenna. 3/8" th read , 50dS gain
U .S-d B gain over conventional 5 /8-wave
mobile whip a ntenna ]. $ 29.9 5 ; 450 MHz
$27.95. Guara nteed resul ts .

BIRD 43 WATTMETERS PLUS SLUGS
IN STOCK . PREPAID FREIGHT
MIDLAND 23-136 d ua l meter reads
SWR and relative power. Handles. 1 kW
from 3- 150 M Hz• . . . . •. . . . . . . . . . . . $21 .95

Bencher keyer paddles $39.95
Chrome Model $49.95

Yaesu FT901 OM Call tor quote
'reretower crank up masts:

40' wlbreakover $299.00
55' Wlbreakover $399.00

VH F SPECIALS: K enwood TS 7005
Li$1 ••• $729 Ca ll for q uote
KlM : Ante nn as. Ltrears, ACOIssories

All II' Stock - FREE bal un w/2
meter base antenna.

JANEL PR EAMPS: In Stock.

HAM X ROTOR (New Modell TU'05 28
sq. ft . of antenna List ... $325 Ord er
Now Your Pr ice - $249.00
CDE HAM 3 $ 129.00
SWAN METERS; WM 6200 V HF WaU 
mIt er $ 49.95; SWR 3 Mobil e $ 9 .95
TELEX HEADSETS ; In St ock
CET RO N 5728 $27.95 ea.
ADE L nibbling tool, $6.45; punch $3.50
CABLE 5/32", 6-strlnd, soft-drawn guy
ceb". For mast or light to_, 3C' foot.
BEL DEN COAX CABLE : 8237 RG8
21. ft. 8214 RG 8 loam 251 ft., 8448
S.wi.e rotor cable 16« ft. , 8210 72 ohm
kw t winlBild $ 19/ 100 e .. 8 2 35 300 o h m
kw twinlead $ 121100 tt., Amphenol
silver-p late PL 259 59. ea. UG 175 ada pt
er 19., PL-258 dbl Ilmal l $ 1.00 .

Times 112 " loam hardline 60¢ ft.
Connectors $1 5 ea.

NYLON CORD 5000 ft . + psr roll
$ 15. 00
BELDE N 14 ;auge coppsr stra~ ed all
tenna wire. . . . . . . . . . .. . . . . . .. $5.00/1 00 ft.
BELDE N 9888 Do uble Shilld RG8
F_m-direct b ury - 100% brlid 39ifft.
22 gauge plast ic covered ant . wi re for
1011ll wire, radials.. $ 3 .50/1000 ft.
KEST E R SOLDER 1 lb. 60/40, .062
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S6.50
LBilder _ Amlleur Test Eq ui p. - 10%
off I ~l .

Mlllory 2 .5A!1000PIV l poXY diode19t!
el ..001 MFD 20KV CA P . . . . • . . $1 .95
Beerce t 2 10 Scanner 5249.00 .
Call lor q uotes on:
veesu FT 9 01OM Kenwood TS5205

FT 625 TS8205
FT 225 TA7.cxlA

All in sealed cartons. Call for
quotes on items not uetec
Speciel Ord.r. W.lcom.

TERMS: All pricn FOB Ho uston. Prices
sub ject t o change without n ot ice. All
Items Guaranteed. Some items sub ject to
prior sal e. Send letterhead lor Amateur
d ulers price list. Ta xas residents add 5%
tlX. Please add postage estimlte, excess
refunded.

A14DISON M 35

ELECTRONICS SUPPLY, INC.
lSOR McKinnl"Y • Houlton T X 77002

(713) 658-0268. Nites (713) 497-5683
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-would you believe a $2 keyer?

Richard Stfebe! W6APZ
840 Talisman Drive
P.lo Allo CA 94303

A Kevert

crated on ly o n phone for the
past twenty years, feel CW
can be fun with a squeeze
key, there is a good chance
that yo u, too, will enjoy it.

My des ire to obtain my
Extra class license motivated
me to begin studying CW
again, and I'd never really
liked CWo The idea that
sending CW might be easier
with a keve r was sufficient
motivation for me to build
th e Accu-Kever." The keyer
worked well when I touched
the dot or dash wire to
ground , but I found that a
clumsy way to send code.
Not being interested in CW as
an operating mode, I did not
want to invest $20 to $40 in
a paddle. Yet I needed some
thing to make my keyer
work, so 1could get my Extra
class t icket. This ar ticle de
scribes how easily and in
expensively I solved the prob
lem. Drawings and photos are
included so you can dupli
cate this squeeze key. Instruc
tions are provided o n how to
adjust the travel and tension
of the key. The last section
c o n t ai ns m an y possible
modifications that yo u can
make to this basic squeeze
key to tailor it to your sta
tion and you r desires.

Materials

The materials consist of
common 6-32 , 1D-32, and

Criteria

The photographs of th e
finished key give a good indi
cation o f how I applied my
basic criteria for building this
key :
1. Simple approach;
2. Read ily available materials ;
3. Inexpensive.

When I realized that a
good squeeze key requ ires
very little movemen t of the
paddles wh en properly ad
juste d, it foll o wed that th ere
would be little wear on the
moving parts. To me th is
meant that mach ined pivots
or bearings were not needed.
Wood , screws, and bolts
should work fine . What could
be simpler?

first finge r. Compare th at
minor motion to the recom
mended way of sending CW
with a straight key or with
the hand movement required
when using a bug. Good CW
is not only easier to send with
this squeeze key, but it can
be fun . If I, who have op-

any o ther paddle, with most
kevers, but it has the ad van
tage th at many letters and
punctuation marks can be
forme d with less effort by
gently squeezing th e paddles
together. The work in sending
CW with a squeeze key is
per formed by th e thumb and

W ith a total parts cos t
of less th an two

doll ars and two even ings
worth of spare t ime, I built
the squeeze key shown in
Photo A. For th ose un
famil iar with this area of CW,
as I was unt il recently, a
squeeze key can be used, like

Who Needs Another Kever]

Photo A. Two-dollar squeeze key.
· " T he WB4VVF Accu-Kever,"
OST. August. 1973, p. 19 .
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Photo B. Left side view ofsqueeze key.
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drilling, but my experience
(and sore fingers) attest to
the wisdom of using a vise or
clamp for drilling large holes
in small pieces of material.

On the top side of the
base, I drilled two 5/64"
holes at location A, 14 inch
into the block, to make
starter holes for the wood
screws that hold the travel
adjust brackets. To perm it
the key to sit nat o n my

,-11.'2o SC_E .

• I I I I I I I I I I I I

I~
,
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Fig. 2. Paddle detail (make two).

' 0 1' VI£I"

recommend using a vise to
hold the wood block prior to
drilling the 15/64" hole. Use
a piece of cardboard on each
side of the base to prevent
the vise jaw from marking the
wood . Clamping the wood
will prevent nicked fingers if
the drill bit snags on the
wood and the wood base
spins ou t of your hands. It
ta kes a few minutes more to
secure the block before

Fig. 3. %-20 hex-head screw modification for ground post.

th row ing away a used

00.0 I'OfI liIIOu ~O PQ$T
H_S>u tI,. 00 .0~o _
M 0# 11.- 20 ~ u '

fore
pen.

Parts Const ruc tion

Once I had assembled the
material, I began making the
parts for the squeeze key.
&se

I began by drilling the two
9/64" holes in the base for
the two paddle supports.
These should be just smaller
than the screw diameter, so
the 6-32 hardware wilt fit
snugly. This helps keep the
paddles firmly in position.
Then I drilled the three 5/32"
holes for the dot, dash, and
ground terminals. I st rongly
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Fig. 1. Base, bottom view.
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1;.1-20 hardware. For a base, I
used a 2Yi" by 3)12" by 3/4"
block of softwood. Hard
wood might be more du rab le,
bu t almost any thing you can
find in the scrap box at your
local lumber yard will do.
The required piece could even
be cut from the end of a
discarded orange crate.

The paddles were built
from Yi" diameter hardwood
dowel rod, which I bought at
my local hardware store for

394 for a three-foot length.
As only eight inches are
needed, you can save some
money by sharing the dowel
with other hams who are
interested in buildi ng this
pro ject ..

My original plan for the
paddle travel adjust brackets
was to use small wood blocks
for these also. They were to
be screwed down to th e base
with a horizontal hole drilled
through for the 10-32 adjust
screws. As I reached that
phase of the project, a few
1/1 6 " thick aluminum scraps
left from a panel cutout
caught my eye. For me, these
were simpler to use than the
wood, so the alu minum
scraps were used.

The tension adjust spring
came fro m a discarded ball
po int pen. It is the spri ng that
makes the point retract when
you push on the top of the
pen. Unscrew the pen in the
center and remove the empty
cartridge. Usuall y th e spring
will com e out , adh ering to
the cartridge near the po int
end. I routinely remove th is
spring and pu t it in my mis
cellaneous hardware box be-
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from a close look at the
photographs, a sharp 90

0

bend is not required. (See
Fig. 4.) It is desirable that the
10-32 screws hit the center of
each paddle, but even 1/16"
off center is not critical.
Armrest

Not wanting to commit
myself to screwing down the
paddle to my operating desk,
I opted to make an armrest to
kee p the base in place while
send ing. I used a piece of '4"
plywood for the armrest, but
a side slat from an orange
crate sanded smooth would
work well. Scrounge one
from your friendly super
market. Adjust the length to
fit your arm. About two and
one-half inches longer than
the distance from the tip of
your center finger to your
elbow would be ideal. I used
a shorter board, as the wrist is
virtually motion less, but I
believe tha t a board ex
tending to the elbow would
add greater stability. A three
inch width for the armrest
worked well for me, but, if
your arms are large, a four
inch width might be more
comfortable. Fig. 5 shows my
armrest.
Key Height Adjust Block

To adjust the height of the
paddle handl es above the
des k, I used a 2'h" length of
an ordi nary hexagonal wood
pencil. This was easily cut off
with a coping saw and still
left about 4Jh" of pencil,
which I used for copying
code. Several pieces of card
board were used between the
base and armrest for addi
t ional support. See the side
view photograph (Photo B).
Assembly of the Squeeze Key

With all the parts made,
the first thing I assembled
was the %-20 screw ground
post. This was threaded into
the hole, which I'd inten
tionall y made just smaller
than the screw, so it would
bite the wood. Strip the ends
of a four-inch length of #20
stranded wire, and wrap it
around the bottom of the
screw prior to putting the nut
on the bottom. Run the nut
up snugly into the counter
sunk hole, but be careful not

to be adjusted, depending on
the exact d imensions of the
spring you use. Using a cop
ing saw, I cut away approxi
mately 2/3 of the dowel for a
1" length, as shown in Fig. 2,
to form the paddle handle.
The two paddles are identical,
but, whe n making the right
padd le, pu t the opt ional fl at
on the bottom so when the
paddles are assembled (Pho to
A), both flats will be on top.
Ground Post

The ground post is made
from a %-20 hex-head screw.
I used a hacksaw to cut the
head as shown in Fig. 3 and
filed both sides smooth. To
hold the screw during cutting,
I ran two nuts part way up on
the screw and snugged them
up to prevent the screw from
turni ng. Then I clamped the
jaws of the vise arou nd the
nuts while I sawed and fi led
the top.
Paddle Travel Adjust Brackets

The paddle travel adjust
brackets require only two
holes : one hole for mounting
and one hole that just passes
the 10-32 adjustment screw.
These holes are easier to drill
while the aluminum is flat. I
bent the aluminu m in a vise
by tapping gently with a ham
me r until the desired 90

0

angl e resulted. As you can see

".
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Photo C. Bottom vie w of base.

paddle. Gently clamping the
dowel in a vise (again using
cardboard to protect the
dowel), I drilled the 9/64"
main support hole. By ro
tating the dowel 90

0
, I was

able to drill the 5/32" hole
for the contact screw and the
3/16" diameter by 1/8" deep
hole for the tension spring.
Note that the diameter of the
hole for the spri ng migh t have
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operating des k, I countersunk
holes for the y..·20 nut and
6-32 screw heads. See Fig. 1
for the detail of the base
bottom. For the same reason,
I made a groove down the
bottom center of the base for
the ground wire.
Paddles

The paddles were the next
part I made. I cut a four-inch
length of dowel for each

Fig. 5. Armrest.

Fig. 4. Paddle travel adjust bracket (material is 14" aluminum).



Photo D. Top view showing key and full armrest rest.
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before, whatever does not
feci comfortable will soon be
come obvious. There art
three basic adjustmen ts that
can be made to ta ilor th is key
to your fist:
1. Angl e of the key base to
the hori zontal (l.c. , height of
paddle hand les);
2. Dot and dash paddle t ravel;
3. Paddl e te nsion.

The angle that sets the
paddle handl es in the best
position for yo ur fi st can be
found by loosening the dot·
dash bi n di ng posts and
changing the position of the
pencil backwards or forwards.

Fig. 7. Assembly of paddle to base. This side view shows the
main support screw detail.

dot-dash bind ing posts IS

identical to tha t describe d
above, except the one thick
ness of the armrest board is
e li minated. In this case,
bi nding post screws that are
Yi" shorter than sho wn cou ld
be used.

* OOP 8AS[

• •• •
: ,:........O\1P sc" r *
:: 11 2 '-O ~ G,

Fig. 6. Paddle adjust screw.
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Adjustment
Prior to adjusti ng the

squeeze key, run wi res from
the bind ing posts on the base
to your keyer. This will per
mit you to tryout the key
and get the feel of sending
wi th th is ty pe of key. Even if
you have never used a paddle

inserted one end of the spring
into one tension spring hole
in the paddle. By compressing
the spring to one side using a
small screwdriver, J was able
to slip the second end into
the tension spring hole of the
other paddle. I then used a
pair of plie rs in one hand and
a needle-nose pliers in the
other to clamp the 10-32 nuts
on either side of the paddle
ad just brackets. For initial
adjustment of the 10·32
travel ad just screws, I would
suggest allowing 1/16" be
tween the paddle contact
screw and the center ground
post.

Mounting of the dot-dash
binding posts is next. If an
armrest board is used, these
6-32 x 1Yz" screws should be
inserted through the armrest
and then through the base.
The bare end of the wire
from each paddle dot-dash
contact sholl1d be wrapped
around the screw, and then
the first nut (see Fig. 7)
should be tightened down,
sandwiching th e wire between
the nut and the to p of the
base. Be sure to leave slack in
this wire to allow the paddles
to move freely. The second
nut is used to connect the
wires from the keyer to the
squeeze key. I used a hexa
gonal penci l between the base
and the armrest to attain the
desired angle to suit my hand.
These binding post screws
adequa tely sandwich the
pencil in place, so no glue is
necessary. If an armrest board
is not used, assembly of the

to pull the screw through the
wood. Al ign the cut screw
head as shown in the top view
photograph (Photo 0).

The paddle adjust brackets
are more easily mounted be
fore the paddles are mounted.
t secured them in place, using
one Yz"-Iong wood screw
(with large head ) for each
bracket. The use of only one
screw per bracket provides a
fine adjustment of paddle
travel, as will be discussed
later. See Fig. 6.

The center binding post
screw is assembled next. I
dressed the ground wire from
the 14-20 screw in the groove
on the bottom side of the
base. After inserting the 6-32
xl" screw through the center
hole B of Fig. 1, I wrapped
the other bare end of the
ground wire around the head
of the screw used as the
ground binding post. A nut
on the top side of the base
secured the screw in place.

Attach a 6-32 x 3/4"
screw to each paddle with a
single 6-32 nut. These are the
dot-dash contac ts. The screw
head should be positioned to
ward the center of the paddle
to contact the 14-20 ground
post. Cut two four-inch
lengths of #20 stranded wire,
and wrap the bare end of
each wire around the 6·32
dot-dash contact screws pro
truding from the nut. Secure
this wire with a second 6·32
nut on each paddle. Mount
each paddle to the base, as
shown in Fig. 7. The nuts on
each side of the base secure
the screw in a vertical posi
tion. The extra nuts and
washer under the paddle arc
used as spacers. Adjust the
height of the paddles so that
the dot-dash contact screw
heads hit the flattened head
of the y,I·20 center ground
post.

The 10-32 x 3/4" screws
are mounted as shown in the
detail of Fig. 6. These screws
must be loose to allow the
paddles to separate for inser
tion of the tension spring. I
cut off and discarded the
tightly coiled ends of the pen
spring. The remaining part of
the spring is space wound. I
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tlon fo r a possible variat ion
on the design . A wooden
clothespin cou ld be cut in
half to make th e two paddles.
A similar and possibly easier
approach would be to use a
plastic clothespin. Using a
pliers, th e center spring could
be removed, leaving two
plastic pieces fo r the paddles.
A less expensive mate ri al for
the paddles wo uld be difficult
to fin d!

If you prefer the feel of
plastic to wood, round or
oval plastic paddle handles
could be added to the wood
dowel paddles. An empty
Scotch tape dispenser is an
inexpensive source of ma
terial, or you could buy l {S"
thic k lucite. Cut the plastic to
the size and shape you wish,
and sand the edges. Instead of
cutting the dowel handles as
shown, the ends of the
dowels cou ld be slotted to
accept the thin plastic pieces.
Predrill clearance holes in the
plastic and secure the pieces
in place with small wood
screws. If you wish to have
the paddle handles closer to
gether, reverse the fl at side on
the dowel paddles, as sho wn
in Fig. 9.

You can improve the
appearance of the key by
carefully sand ing and varnish 
ing the wood parts. This
would also help keep th e key
looking clean and new. The
varnish should be applied to
th e bare wood parts; you'll
want to avoid getting the
varn ish o n a key contac t or in
adjustment screw th reads.

Summary

This article has described
how I built a simple but
e ffective squeeze key in
appro ximately six hours for
less than two dolla rs in
materials that were readily
available. I have really en
joyed using th is key. I get a
kick out of the idea that
something so sim ple that I
made can be SO useful. Even
if you have a squeeze key for
the home sta t ion, this key is
so easy to bui ld that you
could make it and use it for
your portable o r field day
rig. -

be used to raise the key to
the desired height for con
venient key ing. Be sure to
add a layer of insulation
be tween th e wood base and
the lead so as not to short out
the contacts. A sheet of card
board, cloth, or fe lt would be
adequate fo r the low voltages
foun d in most keyers.

To make paddle travel ad·
justment easier, one 10-32
nu t could be epoxied to each
adj ust bracket. This would
p reve n t unwanted screw
movement during the adjust
ment process and would
probably eliminate the need
for a lock nut fo r home sta
tion use.

You could add a tension
adjustment scre w to eliminate
tri mming the length of the
spring to secure the desired
tension. One tensio n spri ng
hole, say in the left paddle,
shoul d be built normally as
descri bed. The right paddle
can be drilled as shown in the
sketch of Fig. 8. The depth of
this hole should exceed the
th ickn ess of th e two nuts by
1{1 6". Drill a hole hori
zonta lly to provide a sn ug fit
for a 4-40 screw. One thin
nut, #1 in Fig. 8, shoul d be
epoxied in th e 9{32" hole,
keeping th e epoxy o ut of the
threads. When dry, run a
second nut, # 2 in Fig. 8, up
on the 4-40 screw. Then the
scre w ca n be threaded
through the hole, nu t #1 , and
nut #3. With 1{1 6" to 1{8"
of the end of th e sc rew pro
truding beyond nut #3,
epoxy the nut in place on the
screw. With th is improve
men t, the left end of the
sp ring goes in to the tension
spring hole in the left paddle,
but the right end slips over
the end of the screw. To
adjust the tension, simply
loosen nut #2 (the lock nu t)
and turn the screw in to
increase tension or out to
reduce tensio n. When the de
sired tension is achieved,
tigh ten the lock nu t .

The firs t reaction of our
Sou th Peninsula Amateur
Radio Klub (SPARK) Extra
class stu dy grou p was, " Did
you bui ld it o ut of clothes
pins?" This was the inspira-
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tained. T he irreversibility of
this adjustm ent is com pen
sate d fo r by the zero cos t of
the pen springs. If o ne spr ing
is cut too short , the next one
can be made a bit longer. You
co uld keep two or three
spring lengths on han d if you
wish to change the paddl e
tensio n, such as for a la rge
change in sending speed.

Key Improvemen ts Possible

Th e approach I have used
in bu ilding this key probabl y
qualifi es as the simplest,
which sa tisfies my present
needs fo r bu ild ing up my
code speed. With more time
an d a little more cost , it is
possib le to add improvements
to this key which might
better meet your needs.

You could make the key
look more professional by
elimina ting th e armrest
board . A lead block could be
epoxied or screwed to the
wood base to add weight and
keep the key in one place.
Holes could then be drilled
and ta pped for rubber or
other nonskid fee t, which
would add stabili ty. The lead
and choice of fee t size could
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Fig. 8. Tension adjustment screw.

Fig. 9. Plastic paddle handles.

If yo u prefer th e paddle
handles to be low, the pencil
may be eliminated.

Paddle travel has tw o ad
justments per paddle. These
inte ract to some degree with
spri ng tension . I found that
when I reduced th e paddl e
trav el, the tension had to be
lowered also. The obvio us
a dj ust ment is the 10-32
screws. After loosening the
nut closest to the paddl e with
a long-nosed plie rs, a screw
driver can be used to run the
screw in or out as needed.
You can obtain a finer ad just
ment by pivoting the dash
paddl e adj ust bracket clock
wise abou t its mounti ng
screw. This ma kes the edge of
the 10-32 screw hit the
paddle and closes the gap.
The dot paddle adjust bracket
can be pivoted counterclock
wise to close the gap.

Paddle tension adjustment
is simple but irreversible. It
consists of removing the
spring and clipping off a turn
or two with wire cutters and
replacing the spring. This
process is repeated along with
the paddle travel adjustment
until the desired feel is ob-

28





Field Operations Bureau
Federal Communications Commission
19J9MSlreetNW
Washington DC 20554

Normal picture, Use this normal picture for comparison with
the other pictures shown in this series.

Repr int ed fro m Ho w To Identify & Resol ve Radio- T V Interference
Prob lems, U.S. Go.e,nment Ptir'lling Office, Washington DC 20402,
1977.

Official

FCC RFI Report

- curing radio and TVI

D uring the past few
years, tremendous

advances have been made in
the field of radio and tele
visron co mmunications.
Communications by radio
and te levision from any po int
on the Earth, and sometimes
from poin ts beyond the
Earth, have now become
co mmo n place. In recent
years, the growth of two-way
radio, permitting personal
communications from motor
vehicles and homes, has been
exp losive.

These advances in com
munication technology are
not without problems. The

radio frequency spectrum is
becoming crowded, and inter
ference problems, due to a
lack of compatibility between
the different radio systems,
are becoming widespread.
This is evidenced by the
thousands of complaints of
interference to home elec
tronic enterta inmen t equip
me nt (te lev ision, stereo,
electronic organ, telephone,
tape recorder and other audio
equipment) received by the
Federal Comm unications
Commission (FCC) each year.

Most of these interference
problems can be traced to
one or more of the following
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Radio transmitter interference. This is what your picture looks
like when it is picking up the transmission of ca, amateur,
police, or other radio transmitters. It will normally affect VHF
channels only. You may notice that the interference pattern
changes or moves as the radio transmitter operator talks. Do
not confuse this interference with a horizontal control
problem.

Horizontal control problem. When your set requires adjust
ment of the horizontal hold control or replacement of a bud
tube or componen t, the above pattern will appear on your TV
picture. The sound, if affected, may contain a high pitch tone.
To eliminate, simply adjust your horizontal hold control or
call your service representative to replace the bod tube or
component.

Electrical interference. This is what your television picture
looks like when your set is reacting to any of the following
devices operated in or near your home: hair dryers, electric
shavers, mixers, blenders, power saws, vehicle ignition systems,
and other similar devices. When this type of interference is
occurring, you may also hear a sizzling or buzzing sound along
with the sound of the TV program. Do not contuse this
interference with a poor TV signal.

Poor TV signal. This is the type of television picture you will
be receiving if you are far away from the TV transmitter site
or if there is a building or mountain between y ou and the T V
station, A defective antenna, improper antenna orientation, or
disconnected or broken lead-in wire may also cause this
problem. The sound of your TV usually will not be affected
unless the TV signal is extremely weak. You can improve the
quality of the signal by installing a higher antenna, using a
directional antenna or a signal amplifier, or repairing the
lead-in wire. Check with your TV sales and service represen
tative on antenna systems available.

factors:
1. Characteristics of the

receiving system, e.g., tele
vision receiver or antenna
systems design and insta lla
tion.

2. Envi ron ment of the
receivi ng syste m, e.g., dis
tance from television trans
mitter and inte rvening terrain
or presence of nearby radio
transmitter.

3. Characteristics of radio
frequency generating devices,
e.g., Cltlzens Band (CB) radio
transmitters or other radio
transmitters.

4 . Practices of radio trans
mitter operator, e.g., CB user
operating an illegal overpower
transmitter or amplifi er.

The co ntro l of some of the
above factors is within the

jurisdiction of the Federal
Com mu n i ca tions Co m
mission. For example, the
Co mmission has technical
standards for rad io trans
mittin g devices such as CB
transmitters; these technical
standards were st rengthened
by the Commission, effect ive

January 1, 1977. Also, the
Commission has rules con
cerning the way in which
ra dio t ransm it t er s are
operated.

Obvi ousl y, control of
some of the above factors is
not with in the jurisdiction of
the Commission . The quality
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Normal picture. Use this normal picture for comparison with
the other pictures shown in this series.

Nonmt picture. Use this normal picture for comparison with
the other pictures shown in this series.

terminal. However, if the
i nterference c o n t in ues,
co ntact th e cable com pany
repair service for assistance.
Do not attem pt to modify
the cable system yourself.

5. The following informa
tion on installing the fi lter
should answer an y additional
questions you may have.

a . Disc onnect the
antenna wire (twin lead
or coaxial) from the
television set antenna
terminals.
b. Connect the wire
from th e antenna to the
input terminals of the
filter.
c. For twin lead wire,
connect a very short
(1" to 2" ) "jumper"

t ransformers (often called
baluns). Fi lte rs are avai lable
in most stores that sell or
repai r television sets. Fig. 2
provides a small exam ple of
what high pass filters look
like.

3 . Carefull y read the
instruct ions that are provided
with the filter . You will be
install ing the filter on the
back of your TV set, as near
to the antenna terminal as
pos sible . The ante n na
terminal an d the filter
te rminal will look like eit her
Fig. 1A or 1B, depending
upon th e ty pe of wi re you are
using - coaxial o r twin lead.

4. If you are on a cable
system, you may still install
the filter at the antenna

IDENTIFYING
INTERFERENCE
TO TELEVISION

See photos.

HOME REMEDIES FOR
RESOLVING RADIO
TRANSMITTER TV

INTERFERENCE

Insta lling A High Pass Filter

There are no set pro
cedures for elim inating tele
vision interference - it is a
matter of eliminat ing the
most likely sou rces of inter
ference a ste p at a time. The
first step is to install an inex
pensive high pass filter on th e
back of your TV set. In
making this installation,
follow these procedures :

1. Determine the type of
antenna wire that is con
nected to your TV set. There
are two possibilities :

Coaxial cable - a round
lead-in wire which requires a
fil ter "impedance" of 75
Ohms. (See Fig. 1A.)

Twin lead wire - a fl at
wi re which requires a filter
" impedance" of 300 Ohms.
(See F;g. 1B.)

2 . Purchase the filter
which matches the type of
antenna wire coming from
your set. The " impedance"
information mentioned above
will be on th e filter label. Do
not use a co mbi nation of
twin lead and coaxial cable
wi t hout proper match ing

Ference.
If you find , after following

the guidelines for resolving
interference that are provided
in th is article, that you still
are experiencing interference
problems, you may want to
contact o ne o f th e Sources
for Assistance listed in Ap
pendix A.

We hope this ar ticle will
serve as a useful tool in hel p
ing you to resolve you r inter'
fere nce problem.

Caution: To avoid the
possibility of a shock hazard,
fire , or violation of your
equipment warranty, any
in ternal modifications of
yo ur equipment should be
done only by a qualified ser
vice representative.

of the television signal re
ceived at your home is one
such factor, because such
quality is most often in
fluenced by the distance you
live from the television
stat io n and the intervening
terrain. Also, the Commission
has no standards fo r the
design and install ation of tele
vis ion receivers and associated
antenna systems. As you will
fin d in this article, many
interfe rence pro blems can be
corrected by modifi cation
and improvement of the tele
vision receiving systems.

The purpose o f th is article
is to help yo u identify and
resolve interference problems
which you can correct. By
read ing it, you will discover
that identifying and resolving
interference can be an inter
esting challenge. You wil l not
only be doi ng your own
detective work in locat ing the
source, but you also will be
resolving the problem by
fol lo wing the suggestions
co ntained in th e "Home
Remedies" section .

As you begin to identify
the type of interference you
are experiencing, keep in
mind th at not onl y must your
equipment be able to receive
and amplify the desired
signal, but it also must reject
all u nwan ted signals and
noise . This means that, even
if th e equipment allegedly
cau sing the interference is
being properl y o perated, it is
st ill possible to experience
interference.

If you have followed the
home remedies suggested, and
the interference co nt inues,
you may want to contact
your service rep resentative
for assistance. When you
contact you r service rep resen
tative, we suggest that you
provide that person with a
copy of the Service Represen
tatives section of this article.
This sect ion has been de
si gned specifically for a tech
nician 's use. There is also a
sect io n d irected to the radio
operator which you may wish
to show to the operator of
the rad io transmitter that is
allegedly causi ng you inter-
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FM interference. Interference from a nearby FM broadcast
station will cause this type of pattern to appear on your TV
screen. Although it normally will affect TV channel 6 only,
one additional channel in the channel 2·13 series may
occasionally be affected. It sometimes affects both the picture
and sound of your set. Note that the interference pal/ern may
change or vary with the sound of the FM broadcast station
program, not the sound of the TV program. Do not confuse
this interference with a fine tuning problem.

Co-channel interference. This is the type of pattern which will
appear on your screen when your set is simultaneously
recetvmc two TV signals. Note that the two images are
different, as though one picture has been placed on top of the
other. Co-channel interference is due to either atmospheric
conditions or the locat ion o f your home in relation to the
location of the TV stations. If the problem is from atmo
spheric conditions, little can be done to correct it. However,
the problem is usually temporary . If it is caused by the
location of your home in relation to the location o f the TV
stations, use of a highly directional antenna may help to
eliminate the problem. Do not confuse this interference with
ghosting.

Fine tuning problem. This is the type of pattern which will
appear on your screen if the fine tuner of the TV set is not
properly adjusted. Although it looks similar to FM inter
ference, you will note that the pattern changes with the sound
of the TV program. Readjust the fine tuning control of the TV
set to eliminate the problem.

Ghosting. This is the type of picture y ou will see when T) the
TV signal is reflected, or 2) the TVantenna or antenna lead-in
wire is in poor condition. When "ghosting" occurs, it means
that the TV signal is being reflected off a mountain, building,
or other man-made structure, with the signals being sent over
different paths to your TV set and arrtvtnq at slightly dif ferent
times. With "ghosting, " no te that the two images are the same.
Rotation of your TV antenna to a new position or installation
of shielded lead-in wire may resolve this problem. If rotation
o f the antenna does not resolve the problem, have a service
representative check the condition and/or placement of the
antenna and an tenna lead-in wire.

properly instal led on
the coaxial cable.
e . If you have an
ampli fi er in your anten
na system, you should
have a filter installed
ahead of the ampli fier
and another filter ahead
of th e TV receiver

you buy the coaxial
filter .)
d. Be sure that, in the
case of twin lead wire,
the actual wires are
making con tact with
the termin a ls. For
coaxial cable, be sure
the connector plugs are

obtain a jumper cable
that has the proper con
nect ors already in 
sta lled. (This can be
purchased at the tlme

wire from the antenna
input term inals of the
set to the fi lte r (see Fig.
3). For coaxial cab le, it
will be necessary to
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wiring, loose fuse, arc welder,
switch contact (such as on
dishwashers and other home
appliances). refrigerator,
water pump, sewing machine,
light blinke r [including
Christmas tree light blinker),
electric heating pad, aquar
ium warmer, neon sign, door
bell ci rcu it/transformer, toy
(such as electric train), sign
fl asher, anti fric tion bearing,
pri nting press stat ic elim
inator, calculator, insu lator,
incandescent lamp (new or
old), sun lamp, electrical pole
(grou nd wire cut or poor
contact), loose electrical con
nection, electric fence unit,
furnace control, power com
pany transformer, smoke
precipitator.

2. In attempting to locate
the specific device causing the
in t erference, consider the
following suggestions:

a. If you have a por
table radio that is af
fected by the inter
ference, use the radio as
a detection device to
assist in locating the
source of interference.
With the portable radio,
move from room to
room and determine in
which room the inter
ference appears to be
the loudest. Then look
for one of the devices

Interference From Electrical
Devices

1. Anyone or more of the
following electrical devices
may be causing the inter
ference you are experiencing
on your television set or
AM/FM radio: electric razor,
vacuum cleaner, fan, drill,
electric blanket, bake oven,
fluorescent light, arc light,
light dimmer control, relay,
static from machinery,
lightning arrestor, adding
machine, cash register, circuit
b re a ker, ultraviolet lamp,
germicidal lamp, defective

Fig. 4.

gas 0 I inc-operated lawn
mowers, snowmobiles, auto
mobiles, etc.

2. If the interference is to
television receivers, you may
hear the same poppi ng noise
in the sound and also see
"danci ng dots" in th e pic ture
of the set. You may only see
the interference, and not hear
the " popping" noise in the
sound.

3. If your own vehicle is
causi ng interfe rence, you may
wish to install a commer
cially-manufactured kit In

your vehicle to reduce the
ignition noise. Other remedial
measures inclu de relocating
your antenna, rais ing the
antenna, and using shielded
lead-i n antenna wire.

HOME REMEDIES FOR
RESOLV ING ELECTRI CAL

TV INTERFERENCE

Electrical interference IS

caused by two sources:
1 . Ve h icle igni t i o n

sys tems, and
2. Elect rica l devices.
The first step in attempt

ing to resolve electrical inter
ference problems is to locate
the source of interference.

Fig. 2. Montage of filters.

your service representa
tive to install a high
pass filte r inside the TV
set at the tuner input
termina ls. Internal
modifica tio ns to your
set should be done
ON LY by a service
representa tive. lnforma
tion to assist you r ser
vice re presen tative is
contained in the Tech
nical Info rmat io n Fo r
Service Represen tatives
section.

Interference From Vehicle
Ignition System

1. Ignition interference
sounds like a "popping" noise
in the sound system of your
TV that rises in intensity; the
"pops" occur closer and
closer together as the speed
of the engine speeds up. This
can be caused by any vehicle
ignition system, such as

input terminals (see
Fig. 4). If the amplifier
is located close to the
receiver, then install the
filter before the ampli
fier only.
Note: Booster ampli
fiers usually are located
near the back of the TV
set; most-mounted (out
door) amplifiers are
usually located on the
antenna; and distribu
tion amp lifiers are
usually located some
where In the distribu
tion system. If a
distribut ion amplifier is
in your antenna system,
then be sure to trace
the entire length of the
a ntenna system, be
ca use amplifie rs arc
usually In out-of-t he
way places (for ex
ample.- clothes closets,
basements, ctc.) .
f. The connecti ng wires
between the filter and
ampl ifie r, and between
the ampli fier and anten
na te rmi nal, shou ld be
as short as possible.
g. The instructio ns pro
vided with the filter
you bought may call
for a ground connec
t io n. The wire should
be as short as poss! ble
and connected between
the high pass filter
ground terminal and a
metallic cold water pipe
or a ground rod. Usc
bell wire for this con
nection (see Fig. 3).
Bell wire can be ob
tained from most
variety stores.
h. If installation of the
filter at the TV antenna
terminals does not
entirely eliminate the
interference, you
should then contact
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lis ted above and unplug
it to see if the in ter 
fere nce disappears. If
several devices listed
above are in the room,
un plug them, one at a
time, un til the inter
ference disappears,
b. If a portable radio is
no t affected, you can
go to the main fuse o r
circuit b reaker box in
your home, remove one
fuse at a time, or shut
off o ne breaker at a
time, and see if the
interference goes away.
c. If it does not go
away when the first
fuse or circuit breaker
is off, replace the fuse
or turn the circui t
breaker back on and
cont inue on until th e
interference does dis
a p pea r. Wh en the
circui t that supplies the
power to the TV or
radio is tu rned off, it
will be necessary to
plug that device into
some other circuit to
determine if the inter
ference is being gen
erated by a device in
the same room as your
TV or radio .
d. When the interfer
en ce disappears with a
fuse removed o r circuit
breaker off, you shou ld
go to the room supplied
by that circui t and look
for any of the devices
listed above. If any of
the listed devices are
found in th e room,
replace the fuse o r turn
the circuit breaker back
on. Then unplu g the
dev ice suspected of
causing the in te rfer
ence. If several devices
are in the room, unplug
them, one at a t ime.
3. If you are unable to

locate within your own ho me
the device that is causing the
problem, the interference
may be coming from a device
located in you r neighbor's
home. With the cooperat ion
of your neighbor, follo w the
same procedu res described
above.

4. If your invest igat ion

leads you to suspect that a
po wer line o r powe r company
equipment is the source of
in te rference, you should
contact the power com pany
to ass ist you in reso lving the
problem.

5. Short durat ion inter
fe ren ce, suc h as that from
electric drill s and saws, may
be very cost ly to attem pt to
elim inate ; you may just wan t
to "live with it."

6. To resolve elect rical
i n t e r ference, modificati ons
must be made to the in ter
fer ing device. This should
only be done by a qualified
service representative. l nfor
rna ti on for your service
represen tative is contai ned in
the Tec hnical Information
For Service Represen tatives
sec t ion.

HOME REMEDI ES FOR
RESOLVI NG FM TV

INTERFERENCE

The installation of an inex
pensive FM band rejection
filter is the firs t step to take
in resolving FM interference.
In making th is installation,
fo llow these procedures :

1. Determ ine the type of
antenna wire you have con
nected to your TV set. There
are two possibilities :

Coaxial cable - a round
lead-in wire which requires a
filt er "impedance" of 75
Ohms (see Fig. 1A).

Twin lead wire - a fl a t
wire which requi res a filt er
"impedance" of 300 Oh ms
(see Fig. 1 B).

2. Pu rch ase the appro
priate filter, according to the
type of antenna wire you
have. The " impedance" info r
mation men tioned above will
be on th e filter label. Do not
use a combination of twin
lead and coax ial cable with ·
out proper match ing trans
fo rmers (ofte n called baluns].
Filters are available in most
stores that sell o r repai r tele
vision sets.

3. Carefully read the
inst ructions that are provided
with the filt er. You will be
installi ng the filt er o n the
back of your TV se t, as near
to the antenna termi nal as
p o s sibl e . The an te n na

t erm in al a nd the fi lter
terminal will loo k like eithe r
Fig. 1A o r 18, depending
upon the type of wi re you are
using - coaxial cable or twin
lead wire .

4. If you are o n a ca ble
sys tem, you may still install
the same FM band rejec t ion
fil te r at the an tenna terminal.
However, if the interference
cont inues , contac t the cable
co mpany repair serv ice for
assistance. Do not atte mpt to
modify th e cable system
yourself.

5. The following informa
t ion on installing the filter
should answer any additional
questions you may have.

a . Disc on n e ct the
antenna wire (twin lead
o r coax ial) fro m the
televi sion set antenna
terminals.
b. Connect the wire
from the antenna to the
input te rmina ls of the
filter.
c. Fo r twin lead wire,
connec t a very short
(1" to 2") "jumper"
wire from the antenna
input terminals of t he
set to the filter (see Fig.
3). For coaxial cable, it
will be necessary to
obtain a jumper cable
that has the proper con
n e ct o rs already in
stall ed.
d. Be sure tha t , in the
case of t win lead wire,
the actual wires are
making contact with
th e t e rm in als. For
coaxial cable, be sure
the connector plugs are
properl y installed on
the coax ial cable.
e. If yo u have an
am plifier in your anten
na system, you should
have a filter installed
before the amplifie r
an d anothe r fil te r ahead
of the TV receiver
in put terminals (see
Fig. 4 )_ If the am plifier
is located close to the
receiver, then install the
filt er before the ampli
fier only .
Note: Booster amplt 
flers usuall y are located
near the back of the TV

set; mast-mounted (out 
d o o r) amplifiers are
usually located on the
antenna; and dtstribu
tion am plifiers are
usually located some
where in the dis tribu
tion system. If a d is
t ributio n amplifie r is in
your antenna system,
then be sure to t race
the ent ire len gth of the
an tenna system, be
ca use am plifie rs are
usuall y in o ut-of-t he
way places (fo r ex 
ample - clothes closets,
basements, etc.] .
f. The connecting wires
between the filte r and
amplifier, and between
the amplifier and an ten
na term inal, should be
as sho rt as possible.
g. The instructions pro
vided with the fil ter
you bought may call
for a ground connec
t ion. The wi re should
be as short as poss!ble
and connected between
the FM band rejection
filter ground terminal
and a meta llic cold
water pipe or a ground
rod . Use bell wire for
this co nnec t ion (see
Fig. 3). Bel l wire can be
o btained fro m most
va riety stores.
h. If the fi lter does not
en t irely eliminate the
int e r f er en ce, yo u
should call your service
re prese ntative. The
Technical Informat ion
For Service Representa
tives sec t ion is provided
to assist the service
representat ive.

HOME REMEDI ES FOR
RESOLVING AU DIO

INTERFERENCE

In terfer e nce to audio
devices, such as ta pe re
corders, record players, elec
t ro nic o rgans, te lephones,
hi-f amplifiers, e tc. , is caused
when the equipment responds
to the t ransmission of a
nearby radio transmi tter.

Audio in terference (often
ca lled audio rect ification )
may also affect the sound
(audio) portio n of your TV
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Note: Booster amplifiers
usually are located near the
back of the TV set: mast
mounted (outdoor) amplifiers
are usually located on the
an tenna; and distribution
ampl ifiers are usually located
somewhere in the distribution
system. If a distri but ion
amplifier is in the antenna
system, then be sure to trace
the entire length of th e
a n ten na system, because
am plifiers are usually in out
o f- t he -way p laces (for
example - clothes closets,
basements, etc .} .

3. If an amplifier is in the
system, remove it from the
circuit. If you find that this
elim inates the interference,
reconnect the amplifier, but
protec t th e am plifie r by a)
grou nding, b) enclosi ng it in a
metall ic rf-proof housing and
grounding th e housing, or c)
installing a high pass filter at
the input to the amplifi er. If
one filte r improves the con
dition but does not entirely
eliminate the interference,
install two filters in series.

4 . If no amplifier is
utilized, or the interference
still pers ists after following
one or all of the above steps,
check the TV receiver system.
Check TV Receiver System

1. An ac power Iine rf
fi lter should be install ed to
determine if the rf from the
transmitter is entering th e TV
via the power co rd . (A line
filter may be either purchased
or constructed by following
the schematic in Fig. 5.)

2. If no change is found
with the power line filter
installed and th e antenna dis
connected , then the set itself
is responding to the rf energy.

3. Th e mos t li ke ly
inte rnal circui t in the set to
be affected by a radio t rans
mi tter is the tuner. Discon
nec t the antenna input lead
inside the set directly at the
tuner. If the interference is
eliminated , then install a high
pass filter at the tuner.

4 . If the interference is
still present after installing
the filter at the tuner, it will
be necessary to refer to ser
vice data for the set and
check eac h stage of the set

transmit ter
radia t ing

pass filter, proceed with the
following ste ps:
Check Radio Transmitter

1. Contact the operator of
the radio transmitter iden
tified as the source and , with
his/her cooperation, deter
mine if the transmitter is
operating properly. You may
also wish to share th e Radio
Operator Guideli nes sect ion
of this article wi th the oper
ator. Areas of co ncern should
be ,

a. Is the t ransmitter
properl y grou nded?
(This means a good
radio frequenc y
ground. A single piece
of wire to a ground rod
may be an open circuit
to rf.)
b. Are harmonics and/
or spurious emissions
prescnt?
c. Is th e
cab i n et
energy?
2. If the transm itter is not

grounded, connect the chassis
to a good earth ground with
large diameter wire or copper
strap . This should assist in
e liminating radiation of
energy fro m the cabinet.

3. Next, install a low pass
f Iter on the t ransmitter
antenna circuit to see if any
difference occurs in the inter
ference pattern . If a change
occurs, the interference is
pro bably caused by har
mon ics a nd /or spurious
emissions from th e trans
mitter. If no change occurs in
the interference pattern, it is
pro bably being generated at
some point in the TV recep
tion system.
Check TV Reception Sy stem

1. Conduct a visual in
spect ion of the TV antenna,
lead-in wire, and lightn ing
arrestors. This may reveal a
sou rce of trouble. Corroded
co nnections or deteriorated
lead-in wire could be at fau lt
and should be repaired.

2. Assuming no faulty
conditions are found, or if
found, they are corrected,
and the interference is still
present, look for an am plifier
in the line. Amplifiers are
highly suscept ible to radio
frequency [rf] energy .

I
, ..... _.

Fkj. Ii

TECHNICAL INFO
FOR SERVICE

REPRESENTATIVES

Resolving Radio Transmitter
Interference

There are no set pro
cedures for eliminating tele
vision interference - it is a
matter of eliminating the
most li kely sources of inter
fere nce a step at a time. You
may be requi red to take
several steps befo re the inter
ference problem is resolved.
Once you have installed the
filte r called for, or made th e
adjustment that you were
instructed to do, leave the
modifications in place and
proceed to the next step.

To begin, check to see if a
high pass filter has been in
stalled on the TV set at the
anten na terminals. If the
interference is still present
after th e install at io n of a high

wire.
2. Gro und the affected

equ ipment to a metall ic cold
water pipe or ground rod. A
gro und co nnect ion can be
made wi th a short piece of
bell wire wh ich ca n be ob
tained at most variety stores.
Do not ground "ac-dc" type
devices. Normally, devices
wh l c h may sa fe ly be
grounded will provide a
grounding terminal. If no ter
minal is provided, then you
should co nsult a qualified ser
vice representative for advice.

3. If th e interference is
no t eliminated after tak ing
th ese ste ps, you must call a
qualified service representa
tive. The Technical Informa
t ion For Service Rep resen
tatives sect ion is provided to
assist your service represen
tative in resolving the prob
lem. You may also wish to
discuss the matter with the
operator of th e radio trans
mitter, sharin g th e informa
tion in the Rad io Operator
Guideli nes sect ion of this
ar ticle.

Fkj. 5.

and AM/ FM radio.
When this ty pe of mter-" .

ference is occurring, you will
hear the voice transmissions
of t he radio transmitter
and/or the volume level of
th e audio device you are
using may decrease.

Audio interference is a
co nditio n that usuall y re
qui res inte rnal modification
o f your equi pment. For
safety reasons, it is recom
mended that any modifica
tions be made by a qualified
service representative.

Due to the complexity of
resolving interference to an
electronic organ, again , ser
vicing shou ld be done only by
an experienced service repre
sentative. Mo re detailed infor
mat ion should be obtained
fro m th e equ ipment manufac
turer.

For t e leph o ne inter
ference, contact your local
telephone company. They
can install a 1542A or similar
inductor in the telephone
instrument to resolve the
problem. The information
provided in th is article applies
pr imar i ly to priva tely
owned equipment and should
not be applied to eq uipment
owned by the telephone com
pany. Bell System personnel
can obtain addi tional data in
Sect ion 500-150·1 00 of the
"Bell System Practices
Plant Series" manual.

For all o t he r audio
devices, yo u may wish to take
the following steps before
calling your service represen
tative.

1 . Rep lac e unshielded
wire between the amplifier
and speakers with shielded
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Fig. 10. C = .001 uF, disc
ceramic.

Resolving FM Interference

There are no set pro
cedures for eliminating FM
interference - it is a matter
of eliminating the most likely
sources of interference a step
at a time. You may be re
qu ired to take several steps
before the interference prob
lem is resolved. Once you
have install ed the fil ter called
fo r, o r made the adjustment
that you were instructed to
do, leave the modifi cat ions in
place and proceed to the next
step.

1. To begin , check to see
if an FM band rejection filter
has been installed on the TV
set at the an tenna term inals.
If not, read the Home
Remedies section of this
art icle.

2. If the installation of an

pitted contacts cause int er
ference because of contact
arcing of the breaker points.
This can be eliminate d by
bypassing the contacts with a
.001 u F capacitor or re
placing the worn or pitted
contacts. (See Fig. 9.)

5. Defective devices such
as doorbell transformers
should be replaced.

6. Dimmer switches that
utili ze an scr or tr iac can
produce t remendous inter
ference which is very difficul t
to eli minate. Th is is due to
the ap prox imate square wave
output that is produced by
the switc hing at the scr or
triac. Ho wever, bypassing in a
manner shown in Fig. 10 may
be helpful.

7. Since resolving elec
trical interference has to pro
ceed on a case-by-case basis,
you should always consider
a de quately bypassing any
component of the circuit that
arcs or distorts the ac sine
wa ve with ceramic con
densers.

Li9 hl

steps in the previous section
have been taken, you shoul d
now know the so urce of the
interference.

2. Be fore proceed ing with
the fo llowing steps to modify
the device located as the
source of interference, you
should check the local elec
trical codes to determine if
the device may be modified,
and whether a licensed elec
t r ician must modify the
device.

Caution: All bypassing of
dev ic es with c a paci tors
should be done with extre me
care to insure that the
ca pacitors do no t short ou t
the ac line. Dangerous volt
ages exist which can cause
elect rocution if mishan dled.
Also, avoid power wiring
which can cause the full ac
line voltage to appear on the
case of the device .

3. Since interference from
an elec tric drill or saw may be
of short du ration, we suggest
no modificat ions be made to
the device (mai nly because it
may be very difficu lt and
t ime-consum ing to modify
the device). If, however,
interference is of long dura
tion and you wish to take on
this task, proceed as folio ......... :

a. Interference from a
drill or saw is actually
c aused by arcing
between the brushes
and commuta to r. The
in te rference then is
t ransmitted through the
power co rd. Bypassing
each side o f the line to
ground with a capaci
tor, and each si de to
the other, may be help
fuL Also, bypass the
switch. Ft g. 8 shows the
schematic involved . The
bypassing should be
internal to the device in
question.
4. Electric blankets, fish

t an k heaters, and other
th e rma st a ti c a llv-cont rolled
appliances with worn and

Fig. 9,

Resolving Electrical Interfer
ence

1. Pl ease read through the
procedures ou tli ned in the
Home Rem ed ies sect ion
before proceeding. If the

Amateur Interference To TV
Channel 2

1. One additional type of
interference from a nearby
transmitter is unique to the
amateur 6 meter band 
50-54 MHl. Since 6 meters is
immediately adjacent to
channel 2 television (54-60
MHz), interfere nce to channel
2 may occu r.

2. In most cases, install a
t ion of an open circui t,
quarter-wave, tuned stub at
the antenna te rm inals of the
television set shoul d be effec 
tive. It shoul d be connected
as shown in Fig. 7.

3. If RG-59/U is used as
the TV lead-in Wire, the
initial length of the stub
should be 42". If 300-0hm
twin lead is used, the initial
length shou ld be 53".

4. After the stub is
attached to the televisio n,
begin cutt ing off the untermi
nated end of the stub 1/8" to
1/4 " at a time unt il the inter
ference is elimi nated. If the
interference is reduced, but
not elimina ted by this
method, add a second stub
directly to the input
terminals of the tuner. The
theoretical final length of the
stub shou ld be :

L hin i h 2952Vengt In me es = f '

where V = velocity factor of
line and f = frequency in
megahertz.

5. If the interference con
tinues, share the information
in the Rad io Operator Guide
lines section with the oper
ator of the radio transmitter.

megahertz.
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Fig. 8. C = .00] uF, disc
ceramic.
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CB Interference To TV Chan
nel 2

1. Seco nd harmon ic inter
ference from a CB trans mitter
to chan nel 2 television may
exist even though the trans
mitter meets FCC specifica
tions for harmonic radiation.
In such cases, a tuned filter
across the antenna terminals
of the television should help.
The filter may be an inductor
and capaci tor in series as in
Fig. 6. The filter should be
tu ned for minim um inter
fere nce.

2. A second method is to
put an o pen circuit, quarter
wave, tu ned stub across the
antenna terminals. The stub
should be made of the same
type of wire as the antenna
input terminals of the tele
vision. The initial stub length
should be 37" for RG-59/U
coax or 48" for 300-0hm
twin lead .

3. After connecti ng the
stub, cut the untermtnated
end of the stub off in 1/8" to
1/4 " sections until the inter
ference is eliminated. Refe r
to Fi g. 7. For harmonics
falling on other TV channels,
such as channel 5,6, or 9, the
length of the stub may be
appropriately shor tened
according to the following
formula.

Fig. 7.

where V = ve locity fac to r of
line and f = freq uency in

I
"L••

k",,·~
Si ub

for undesired response.
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Fig. '3.

Caution: Some equipment
chassis are at line voltage
pote ntial and cannot be ccn
ncctcd directly to ground. In
th ese circumstances, a
ceramic capacitor of 0.001
uF at 1 kV should be placed
in the ground lead. This
capacitor appears as a short
to rf but as an ope n circuit
to ac.
Shielding

1. All speaker leads from
audio equi pment should be
mad e of two conductor
shielded wires. The shield
should be grounded only at
the amplifier end , and should
not be used as an audio con
d uctor. The two internal
wires should be connected to
the speaker.
Power Une Filler

1. Rf may be entering the
audio device thro ugh the ac
power line. Several power li ne
filters are commercially avail
able. If necessary, a power
line filter like the one shown
in Fig. 5 may be constructed,
placing the filter as close as
possible to the point where
the ac cor d enters the ampli
fi er.
Poor Electrical Connections

1. Occasio nally, poor
solder connections or old
electrolytic capacitors may be
the cause of the audio rectlfl-

Right

Wrong

Amplil* '"l. " Ioop" m., K1
" ........I ...n•
.t __ fr'"'!......"

amplifier may be susceptible
to aud io interference on only
one or some of the available
inputs. Generally, lo w-level,
high-impedance inputs, such
as those in turntables, car
trid ges, tape heads, o r micro
ph on es, are t he mo st
susceptible. If, for example,
the only input affected is
from a turntable, then dis
connect the turn ta ble car
tr idge from the amplifier at
the input terminals of the
amplifier.

2 If the interference is
eliminated , then the car
t ridge, or wire betwee n the
car tridge and amplifi er, is
sensing the rf. Pro per ground
ing. connections, shielding,
and rf bypassing are the keys
to solving audio rectification.
Often, a "process of elimina
t ion" approach must be used.
Grounding

1. All grou nding should
be to a good earth grou nd
such as a metallic cold water
pipe or 8' ground rod.
Ground leads sho ul d be as
short as possible. Remember,
a dc ground may appear as an
open circu it to rf energy.
Grou nd leads should be of as
large a diameter wire as prac
ticable. Finall y, grounding of
the chassis, shields of speaker
leads, and o ther external con
nect ions should be made to a
common point to avoid
ground loops. (Ground loo ps
are circu its that form a dc
grou nd, but contain rf
circulating currents.} Fig. 13
shows the correct and incor
rect methods of grounding
compone nts.

Fig. '2.
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audio in terference vary with
t he t ype of modulati on
employed by the transmitter.
The followi ng list shows
expected effects:

AM - The voice or music
will be heard as any normal
audio signal appli ed to the
ampl ifier. The voi ce or music
may be extremely loud and
slightly d istorted.

SSB (Single Sideband) 
The voice will sound practi
ca lly u nintelligible and
garbled.

FM - Usually no sound
will be heard; however, a
decrease in the volume of the
amplifier wi ll be noted when
the radio transmitter is on.
Clicks may be heard when a
two-way radio transmitter is
keye d and un keyed. A
"frying" noise (such as bacon
sizzling) may also be heard.

TV - Audio rectifi cat ion
of a TV signal will sound like
a buzz. The buzz wil l change
its sound as the television
picture changes.

2. In attempting to isol ate
where in the audio chain the
rectification is taking place,
check to dete rmine if the
volume control has any effect
on the in terference. If the
volume of the interfering
signal changes with a change
in the volume cont rol, then
the rectification is occurring
before the volume con trol. If
the vo lume control has
mi nimal or no effect, the
rectifi cat ion is occurring after
the volume control. You
should next proceed to the
appropriate set of solutions.
If the solutions described
below do not resolve the
audio interference problem,
contac t the manufacturer of
the audio device for further
assistance.
Rect ification Before the
Volume Control

1. A multiple input audio

Fig. 11.

Resol ving Audio Interference

1. Audio interference is
defined as reception of radio
frequency (rf) energy by an
audio amplifier. The rf energy
is then rectified, or, more
prope rly, "detected," by an
e lec tro n tube, transistor ,
diode, poor solder jo int or
ground , or integrated circuit.
The detected signal is then
t rea ted identically as a
normal audio signal appearing
at the amplifier input
terminals. The effects of

FM band rejection filter is
not effective, the n a tuned
stub trap shoul d be con
structed (see example in Fig.
11 ). The trap should be
placed on and parallel to the
lead-in and tuned for mini
mum interference. Then sli de
the trap along the line to
further reduce interference.
Finally, tape the trap to the
lead-in in the most effective
position.

3. Another type of stub,
called an open circuit quarter
wave type, can be made from
the same ty pe of wire as the
anten na lead-in wire (see Fig.
12). The initial length of the
stub should be 24" for
RG-59/U coaxial cable or 29"
for 300-0hm twin lead wire.
For other cables, the initial
length can be determined by
the general formula:

Length in inches =
(35) (Velocity factor of line)

Note: If " F"-type tee con
nectors are not available, you
ma y use BNC-type con
nectors.

4. If connecting the stub
to the antenna terminals is
not completely effective, con
nect a second stub of the
same length directly to the
in put termi nals of the tuner,
inside the television set. Th is
sho uld elimi nate the inter
ference.
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Fig. '9.

phone, the corners of the
p last ic container will have to
be removed. If the phone is
too small for the inductor
(e.g., t he " Princess" te le
phone), then a pair of 2.5 mH
chokes (75 mA or higher)
must be installed inside the
phone, one on each side of
the line and as close to the
21 1A equalizing networ k as
possible.

Note: T he information
provided here applies pri
marily to priva tely-o wned
equipment and should not be
app lied to equipment owned
by the telepho ne company.
T el epho ne co mpany-owned
e qu ipment sho uld b e
modif ied only by telep ho ne
compa ny personnel. Bell
System perso nnel can obtain
addi tio nal data in Section
500- 15().100 of the "Bell
System Prac tices Plant
Series" manual .

RADIO TRANSMITTER
OPERATOR GUIDELINES

Resolu tion Of Interference
For Radio Transmitter Oper
ators

Alt ho ugh some inter-

39

since they may have more rf
t han the signal lead . If the
signal i ncreases, t hen a
grou nd loop has been created,
and the inductor method
sho uld be tried.

4. In areas of high rf
energy , the ind uctor ap
proach is more effect ive than
the sh unt capac itor. An rf
choke can be used in series
with the input and o utp ut
leads of the amplifier stage,
since the rf can enter a stage
thro ugh either. Th is method
and the values are show n in
Fig. 20.

Electroni c Organs

1. Organ ci rcuit s ca n be
isolated by the use of the
S we ll Pe d al , band box
volume, or tabs (draw bars).
By adj usting each one of
these different controls, the
effect on the interfe rence can
be no ted. If the volu me of
the inter ference changes, t he
r f is being detected by the
ampl ifier at a po int before
t hat particu lar control. If t he
volume of the interference
docs not change, then the
interference is being detected
after that control.

2. Using this me thod, the
point a t which the rf is enter
ing the orga n ca n be deter
mined, and the appropriate
f ilter, as described above, can
be inserted into the circuit

Fig. '7.

--

--
2- IOm"g

Telephones

1 . T elephone rf inter
ference can be el iminated by
the use of a 154 2A or simi lar
inductor. Th is induc tor must
be installed inside the pho ne
and not at the baseboard. To
install the induc tor inside the

•

Fig. '6. A combination RC
filter is shown in Fig. 17 with
the recommended values.

Transistor Equipment

1. Inte rference in tra n-
sistor eq uipment can usually
be elim inated with the use of
a shunt capacitor as shown in
Fig. 18. A res istor/capacitor
com binat ion can be used as
shown in Fig. 19. It is impor
tant that the fil ter netwo rk
does not affect the biasing of
the trans istor or the fre
quency res po nse of the amp li
fier .

2. Th e val ues of the
capacitors used are not CrItI
cal, but there are some
pi tfalls to loo k out for in
using capacitors. For ex
ample, ce ramic caps are best,
whereas paper caps do not
wo r k at radio fr equencies.

3. Leads should be kept as
short as possible. Groun ds
should be mad e direc t ly to
the emitter and no t to the
chass is or other grounds,

cho ke.
3. A gr i d-stopping or

"swamping" res istor can also
be employed. A resistor, rang
ing in value fro m 1 k to 75k
Ohms, ca n be connected in
series with the grid as shown
in Fig. 15.
4. Capacitors, rf chokes, and
resistors ca n be used in
combinat ions to make filters
to eliminate the interference.
For ci rcu its such as those
shown in Fig. 16, use a choke
of 2 to 6 microhenrys and a
capac itor of abou t 10 pico
farads. A co mbi natio n rf
filte r is shown in Fig. 17 wi th
the recommende d values.

--

cation problem. If tests to
this po int have fai led, t ry
resolder ing all connections in
the amplifier and rep lacing
electrolytic capacitors. Befo re
actually replacing the el ec
trolyt ic capacitor, try paral
leling the capac itor with
another one of like val ue.
Thi s sho u ld reveal the
presence of a bad capacitor.
Rectification After the
Volume Control

1. When the volume con
tro l is in its minimum posi
tion and the interference is
still heard, t hen an rf fil ter is
requi red in the audio ampli
fier. It is extreme ly important
that the filter does not affect
the audi0 response of the
amplifier.

Tube-Type Equipment
1. Interference in tube

type eq uipment can be
avoided by co nnecting an rf
cho ke (ranging in value fro m
2 millihenrys to 5 milli
henrys) in the up per end of
the catho de circuit, as shown
in Fig. 14.

2. The c hoke coil must
not be bypassed by a capaci
tor because the dc resistan ce
of suc h co il is genera lly qu ite
low and the bias voltage is
not greatly affec ted. Ho w
ever, if t he dc resistance does
affec t the bias voltage, t he
value of the bias resistor may
be decreased to compe nsa te
for the de res istance of the

Fig. 75.

Fig. 14.

--



Operator
Resolving

Fig. 21.

ference problems ca n be
attributed to te levisio n re
ceivers, such problems can
a lso be traced to CB radio
transmitters. Therefore, upon
receipt of an interference
complaint from your neigh
bor(s), you should take all
steps possible to insure that
you r radio transmitter is not
causing the interfere nce.
Voluntary ins tallation of a
low pass fi lter, or other steps
as o ut lined below, may
eliminate the interference,
and may prevent you from
receivi ng an order from the
Commission to implement
these measures. You are not,
however, required to service
or add filtering to the com-
plainant's te levision, and
should not take any such
action without the full
cooperation of your neigh
bors.

You are cau tioned that t he
use of an amateur transceiver
on the Cltlzcrs Band is illegal.
Further, t he use of external rf
power amplifiers with CB
transceivers is illegal. Both
actions may subject you to
Commission actions or
criminal penalties.

Generally, transmitter
equ ipment tha t is com mer
cially man ufac t ured and t ype
accepted by the Com miss ion
has precautions built in to
the set to reduce harmonic
radiation. Harmonics are
radiations that are multiples
of the operating frequency.
However, you should follow
the steps outlined below to
insure that your radio equip
ment is operating properly.

1. If television inter
ference is occurring, no te
which channels arc affected.

a. Lower harmonics of
CB generally affect TV

40

chan nels 2, 5, 6, and 9.
Therefore, if one or
more of these channels
is affected, your trans
mitter is probably
radiating harmonics.
b. If all TV channels
are affected, the prob
lem is more like ly to be
in t he TV receiver.
2. If the interference is

caused by har monics, a
spectrum analyzer, ca lib rated
fie ld in tensity meter, or fre
quency selective voltmeter
can be used to accurately
measure harmonic and
spurious radiations from your
transmitter. If any lead-in
devices, such as standing wave
ratio (swr) meters are used,
measurements should be
made with the inl inc device
bot h installed and re moved.
This may help id enti fy the
interference and lead you to
the so urce. These are cu m
p lex m ea sur em ents and
should normally be made
only by experienced tech
nicians.

3. If it appears that your
transmitter is at fault, you
should first make sure the
chassis of the set is secured to
the me tal case of t he radio by
t ightening t he screws hold ing
the chassis and case together.
T hen assure that the case of
t he transmitter is gro unded to
a good earth ground (metallic
cold water pipe or 8 foot
ground rod). Solid conductor
wire (of at least # 10 gauge)
or copper ribbon should be
used as a ground lead. The
lead should be as short as
possible.

4. By installing one or
more low pass filters in t he
t ransmitter antenna lead, you
will reduce the cha nces of
unnecessary harm oni c radia
t ion. A low pass fi lter a llows
frequenc ies up to 30 or 50
megahertz (MHz) , depending
on brand, to pass through
unattenuated to the antenna
while effectively shorting out
harmonic radiation. To make
this test, connect the equip
ment as in Fig. 21 and take a
power readi ng. If only an swr
br idge is ava il ab le, cali brate it
in the forward di recti o n to

the calibrate line In the
meter. Then insert the lo w
pass filter and make another
power measurement Do not
retune the transmitter.

5. If you notice a decrease
in output power on a power
m e t e r , operating to a
pro perl y matched load with
the low pass filte r installed,
this is an indication tha t har
m o ni c content may be
present Even t hou gh t he
meter reading may be lower
with the filter installed, it
docs not mean tha t the trans
mitter absolutely has har
monic radiation. Slight
detuning of the transmitter
by the filter may cause a
lo wer indication.

6. A t amateur po wer
leve ls, corroded metal con
nections in th e area of the
transmitting antenna may act
like diodes and generate har
monies which may rad ia te.
Thi s type of problem can be
found by vibrating suspected
offenders such as galvanized
downspouts, metal fences,
clotheslines, ctc., while view
ing the affected television Set
Sudden changes in t he inter
ference pattern which corre
spond to the vibratio n should
be noted. This test req uires
an observer a t the T V re
ce iver, someone to "shake"
suspicio us metal objects in
the area, and another person
to key (but not mod ulate)
the transm itter involved.

7. Finally, some t rans
mitters may actually be
radiating harmonic and
spurious energy from their
cabinet or through the power
lines. Try opera ting t he trans
mitter into a shielded dummy
load. If the interference is
still present, then cabinet or
power line rad iat ion is indi
cated A power line fil ter
should be install ed. Several
ty pes arc commercia lly avai l
able. For lo w power trans
mitters, the filter in Fig. 5
may be used .

8. Continued interference
with the power line filter
ins talled po ints toward
cabinet radiatio n. An earth
g round should elim inate
cabine t radia tion.

9. Loc al television inter-

ference (TVI) committees
de d icate d to resolv ing
CB-TVI problems now are
bei ng established. For assis
tance in locating a TV I com
mittee in your area, contact:
International CB Rad io O per
a tors Associatio n (CBA), PO
Box 1020, Roanoke VA
24005.

Resolution Of Interference
For Amateur Transmitter
Operators

1. If you have a linear
amplifier on your amateur
transmitting equipment, use
two low p~s filters. One
filter should be installed
between the actual t rans
mitter (exciter) and t he input
to the {inear ampl ifier. (This
preve nts harmonics generated
in the exciter fro m reaching
the linear amplifie r. ) The
second filter sho uld be in
stalled a t the output of the
linear amplifier to reduce har
monic and spurious conte nt

2 . One unique inter
ference problem to TV chan
nel 2 is from an amateur
transmitter operating on the
6 meter band. Th is is due to
the close proximity of the
frequencies involved. You
may wish to fol low t he pro
cedu res outlined in the Tech
nical Information For Service
Representatives sect ion to
elimina te t his ty pe o f inter
ference. You are not, how
ever, required to service or
add filteri ng to the com-
p la inant's televisio n, and
should not take any such
action without the full
cooperation of your neigh
bor.

3. Local television inter
fe rence {TV!} com mittees are
available to assist yo u in
resolving inter ference prob
lems. Contact the near est
FCC district office (see ad
dresses in Appe ndix B) or t he
A me r ican R ad io Re lay
League, Newington, Connect
icut, for assistance in locating
a TV I committee in your
area.

Radio Transmitter
Guidelines For
Audio Interference

Al thou gh audio
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please forwa rd wi t h your request
the inf ormat ion requ ested in
Appe ndix C.

In most cases. the addresses
listed fo r associa t ions and man u
fact urers a re for na tional head
quarters. Once you r inquiry is
rece ived , it will be sent t o the
local r epresentative for- response.

The assistance of FCC d istrict
off ice staff is also ava ilable to
yo u . If yo u ha ve take n all t he
steps suggested in this art ic le and
the p roblem sti ll ex ists . there
may be so met hing unique to your
interfer enc e p roblem. By fu rnish
ing t he infor mat io n requested in
Appendix C t o your nearest FCC
dist rict o ff ice . an FCC staff
member may be able to determine
what additional steps are needed
to resolve your interference prob
lem.
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fererce (often called audio
rect ifi cat ion ) is usual ly re
solved by modification of the
affected device, yo u as a
radio operator can take cer
tain steps to reduce the possi
bility of audio rectification
b y e liminat ing circulat ing
radio freq uency (rf) currents
in grounds and metal objects
in the area.

1. Your radio transmitting
equipment should be effec
t ively grounded to a metallic
cold water pipe or a ground
rod driven into th e grou nd at
least 8 feet. The ground lead
must be at least # 10 wire or
Copper ribbon. The greater
the su rface area of the ground
lead, the more effect ive it will
be. Al so, the ground lead
should be as short as possible.

2. You are reminded that
you are licensed to use only
the amount of power neces
sary to establish communica
tions. Operating with ex
cessive power is likel y to
c a use aud io interference
problems.

3. If you need assistance
in performing the above
modifications to your equip
ment, you can contac t the
dealer or manufacturer repre
sentatives. Also. an FCC
licensed service representative
may be able to assis t you_ .

Refetene~

1. The Audio Cyclopedia.
Howwd M. Tremline . Howard W.
Sarna and Co., Inc .
2. Radio Handbook, William l.
O u , Ed itors and Engineers. Ltd.
3. The Radio Amateur's Hand
book, Amer ican Radio Relay
League.
4. Thomas Tech-Flash. Thomas
Organ Co.• Sepulveda , Ca lifornia.
5. " Filter ing RF Interference in
Au d io Equipment ; ' R . S.
Ma e Collist er , Journal of the
Avdio Engineetirtg Society, April.
1968. pages 21 0, 212. 214.
6. "Stopping Telepho ne
t erence," Irvin M. Hoff.
March. 1968, pages 41>-47.

APPENDI X A

Sources For Assistance In Re
solving Te levision Interference

If you have followed the in 
structions outlined in t his ar-ticle
and the problem still exists. you
may want to contact one o f the
sources listed below for assistance
and furt her informat ion .

When contacting these people.
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APPENDIX B

Addr...sSftS Of FCC District Offices

Listed below are the addresses
and telephone number s of the
FCC distr jct offices. T h is list is
alphabetical by state, and also
includes o ff ices in Puerto Rico
and the D istrict 01 Columbia
IWashiogton DCI.

You ar e reminded tha t the
inf orm a tion request ed in
Appendix C will be requi red in
order that a sta ff member m ay
a nal y ze y our mre- te-ence prob
lem. Please forward th is in for·
m ation by mai l.

...1.ASl&:.... "'nctIO<.
U S PI;Isl QIlO« 8 ...."..... FIoom G63
4'~' G S,,_ PO Bo.644

APPENDI X C

AnC~Of.Q<I, ... ,..... 9951 0
Pt!one ""ea Co<le 907 265·5201

CALIFORi'lIA. Lo ' "'ng_.
3111 Long &each Blvd
S uU501
lOfI9 &e..C/'I . Ga"'Ofnoa 90807
~ ...,.. Cod e 213 426-4A51

CALIFOlIN IA. San 00e90
' 0' n.e.r.. Buol<long
' 24S s........ A_
san00e90. GaOIOf",," 921 0 1
-.. "' ,.. eo.s. 71 4 293·5A60

C"' U FOIINIA. San ffanc.sco
323'" c...".....,'O,,,...
555 8at1". 51'_
s.... F nCOlCO. CahlOl"n,a 9-4111
PI'Ione ,.. eo.s. 41SS56-HOO

COLORADO. O_
Sun, 2925 h e<:"" .... To. ...
14OSCun,.S"_
Den. ... , Colo'ado 802112
,""o ne ... ,... Cod .. 303 831-4054

DISTRICT OF COLUMBIA
(WAS Il Ii'l GTON, D.C.)
1919 M Sir"... N W. Roo m 4 11
Wa'~ lngIOn, D C 20554
"'one ....... Cod" 202 63 2-883.

FLORIO.... M,am,
919 Fe"er.1Bu,td ,ng
51 S W F" nu..
M, a..... . ~lOfo 33130
Phone ".Code 305 350-5541

FLOIIID Ta~

9bfne.. orl,ce BklQ R'" 809
1000 .......... 0. .....
T• ....,. . Flo<o<la 33602
-.. ..., ... Code813228·2872

GEOAGIA., A1 latll.
Room 440. ....... 8J<Ig
1365 Peacnl'''Sl "IE
A.l ....., 0.--""" 30309
~ ...,.. Co<le 404 aII' ·J03A

GEOII GIA, s.._
238F_a1Q1l,u8J<lg _Cou,,-...
12S_SI<_.PO Bo.\IOO4
s...._ ,0.--""" 31A02

Pr>on' Atu Code9 12232-AJ21 " '1 3W

H...Weu. HonG' ulu
502 F_., BU"' !>ng
PO BoA1021
335 t.,l" Cl'latll SI' '''''
_lulu. H...... ~Gll
Pt>on. ""e.. Code808 5A6-~0

ILLINOIS. O>,cago
3935 F_.. B...1Cltng

230 Soul" 06._,,51,.....
O>fCoIQO, 1_.60604
~ ,..Co<le3123S3-1;l1 9S

LOUISI NA, "1_ 0._.
829 FE". ..." "et>eoI Fe<letal BI<Ig600 Soul" S,._
"Ie. O' n. , Louo........ 70130
Pt>on. Co<le 50.0~9 · 2O!l'

....RYLAND. Ba~,mo'e

e-Qll '" F.1I0n FeI1..... O"'kl,nq
Room 823 31 Hopkon, ~ala
0 110" ""00' •. "'a'.'."" 21 201
Ph"", "'''110 Coo .. 301 962- 2728

MASSACHUSETTS, eo",,"
1600Cu"om~o u,,,

165 Slate S""..,
Bo.. ,,". t.,lassac~ u ...n. 0 2109
"'one "' ,ea Cod e 61 1 223-6609

MICNIGAN . D.." o"
1054 F&d",., OU'kl,nO
231 "11 Lala.mte S,, _
Oel 'O~, t.,l, c~,,;..n ~8226

Pt!on.. A,. .. Code 313 221;-6078

II INNfSOTA. SI Pa ul
691 F_.. Bu,i<ItI'Ig
3Ul N AobeI1 S"_
51 P...." ... ,............ 5510 1
-... ...,.. Co<:le 612725·7810

II ISSOOlll. K...... CoIy
1103 ~_.. 8uolO>ng

601 EaIl12lnSl' ....
K....... CoIy, M, ' 5A106
Pt>on. ..., ... Co<le 816 314 -til 55

NEW YOIIII . Butla'"
1307 ,_'" Buokl"'!l
11 1 "II " ""'" $1,_. Oeta . .. 'e "'ye
Bull."'. "Ie. v"' . 1.202

i'lEW YORK, "Ie. v"'.
W I Vafoc . Sl
N... V",O _ VOfk '001 4
-.. "" ..Co<le212 620- 3A37

OIIEGO"'. Pon_
' 782 '_a1 OIl"" Bldg
1220 S "II 3fd "'ve>ue
__. o.egon 972'04

-.. "' ,ea Co<le S03 22' ·3098

"fNNSYLVAN I Pt>-.".....
1142SJ 8 l"'" Fe<lef.. Coutt-...
8(11 el SI''''''
,"",_. Penn'y"....a ",08
Pt>on. ...,.. Co<le215 59 1_44 11

I'UEIITD RICO, San J uan
US Posl OII,ce a"" Coun-'"
Room 323 P 0 eo. 2981
San JUlio". Pv<tno R;co 00903
-.. "'"aCo<le809153 ·4S67

TUM. B"au"","1
Roo '" 323, Fed..'al Buo'd, ng
300 W,IIo.. SI'_
Bea umonl. Te.a. 17701
P~o n e . "",ea COde 713 838·0211

TEX"'S. Da lla,
Ea"" Ca bell Fed".1Bldg
Room 13E7. 1100 Com merce S,,_
Dalla., T..a, 75242
Pr>one ....eaCOOe 214 7 ~9·1 119

TUM. HOu<ton
~36 FeI1erai Bu,ldong
Sl S Ru. . ........ue
!'IOu""". T".a, 71002
PI'Ione "',uCo<:le7132~·562'

VIIIGIN IA. "10<101'
1.1 ,...... C<tCIe
810 Non~ U H a ' YHogn,oa,
_01" V"gono.1l 23502
-... "" N Co<le 80.0 451.6A 72

WASH INGTON.S-"
3256 F_a' 8Iclg
915 Se<;;on<I "'_
Se...... Wa ....ongt""H114
-.. ...,•• Co<le 206 44 2-1653

6. Were suggested home remedies made?

Please exp lain <be specutc}: _

In reQuesting assistance ' rom the asso
ci ation . manutactwer . dealer. or FCC district
c tnce. the 'ol lowing informat ion will be help fu l
in analyZing you r p roblem

Date

o Ves o No

9 . At what trme o f day does the inte rference
usually occur and how long does It last?

10. Give Make , Mode l N umber . and th e Year
Purchased , 0' you r TV or AM / FM re·
celver . _

Please ex pla in (be spec-net

o No
were suggested

DYes

1. Your name: _

Address:

Phone N umoer.

2. II known. radio t ransmItter operator s:

Name

Address: _

7. a. Was servi ce
o ves
b. II ye s.

made?

representanve called

11 . Was the leve l o f interference anecrec in
any way by the modif ications suggested in
th is bullet in? 0 Yes 0 No

Ccmmems-

12. Descr ibe ' ully the sound or noise made by
the interference and. ,I the TV pictu re is
euecteo. please provide a draw,ng 01
whaT the Interference pattern look s hke
(Use separate sxeet.j

8. a . II a ra c-e u ensrmtte- is Involved. was
the operator contact ed? 0 Ye!> 0 No

b. II yes. what was the resun of that con 
ve - sat-on ?

Call Sign:

Hours Of Operat ion: _

3. Type 0 ' interference identi fied:
o Radio Transmitte r 0 Electrica l
o Co-Channel 0 FM
o Audio

4. a. TV Channe ls attectec.

b . AM / FM Frequencies affected: _

5. If you are experienc ing e ither FM or CO
Channel mterterence. est imate the d is
tance o t the Inte rfe ring stanon from the
location 01 your home Imlles)

c. W ere suggested tran smitter
tions made? 0 Ves
Please exptam (be specific) '

mod;\ica
o No

13. a . Are any o f .,.our neighbors expeneecmq
the sa me type o f inl erfe rence?
DYes O No
II yes. on a separate sheet . ind,cate
thell names . addresses. and type
equipment receiving the «uerte-ence:
TV. AM /F M rad io . electronic organ.
etc ,

b. Was the information provided in th is
bulletin shared with your neighbors?
DYes 0 No
II ye s, p lease explain what moou.ce 
non s were made to Iheir enuipmem and
" the mocmceuces eh minated or reo
oucec th e lev el of interfe rence (U se
separate sheet if neceasarv )
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COPYONE~

•I:'C<,"
0'"

t;
ACTUAl SIZE

3 'h ~ WIOE

2 } /II " H IG H
.. ve- DEEP

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

COPY ONE CW PROCESSOR SPECIFICATIONS & FEATURES:

The "ULTIMATE" in CW Reception!

. Ultimollte stollt ion rejtoction (almost unbelievable- b UI true!)

.Pitch & volume ind~ndentof receiver or transcei ver
• Full quif1i"l tt e.. no background no ise) without squekh
.COPY ONE is not A filter, there is absolutely no ringing or

background noise
• Plugs into transceiver or receiver/transm itter combo

without modification

.Ois<:rimin.ltK sian"" in 80 to 100 cycle increme nts
• Full bre-oIk·in 0N operation
• Includes 115 volt A( power supply or may be

battery operated
• Built in code pra ct ice osc illator
.UD lodl,-tlp controls fron t panel mounted

ORDER YOURS TODAY!
send 599.95 by check
or money order to:

LOGITRONICS. INC.
3135 North Cole Road Boise, Idaho 83704 (208)3n·1S62

Lll

The 1978 Atlanta HamFestival
and

Georgia State ARRL Convention
June 3-4,1978

Downtown Atlanta Marriott Hotel

• GIANT covered Fleamarket/Swapshop! • 140 Major Exhibits!
• More than 50 Forums/Meetings! • Special MICROPROCESSOR Section!
• FCC Exams! • Programs lor Ladies & Children!
• Parking lor thousands 01 cars! • Activities Galore!

Registration : S3 per person IN ADVANCE, $4 at the door
Ladies & Children FREE!

It you do not receive a Preregistration Packet by May tst, write:

Atlanta HamFestival 1978
100 Woodlawn Drive

Marietta, Georgia 30067
or call Area 404/971-HAMS anytime day or night (PLEASE 00 NOT CALL BEFORE MAY 1st)

Hotel Rate: $26 per day single OR double!

Write for Hotel Reservations to:
Marriott Hotel. Courtland at International Blvd.• Atlanta, GA 30303

or phone: Area 404/659-6500 and hurry, hurry, hurry!

THE BEST HAMFEST IN THE WORLD!
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• 15 cha nnels (12 on dial/3 priority)

• Fully collapsible antenna or
"rubber duck"

• Compatible mount for mobile
operation

• Dual power (3 watts high/400mw low)

• External power and antenna easily
accessible for mobile operation

• lighted dial and meter

• Double-size. long-lasting internal
batteries with optional Ni-Cd pack
and charger available

ICOM's IC-21S is the FM radio that puts good times on the go. Now an outstand
ing mobile mount and quick-change features for external power, speaker and anten
na conversions make moving from base. to vehicle. to hill top fast and easy: and
the IC-21S portable/mobile provides continuous contact for even the busiest
FM enthusiast.

The IC·21S's three narrow filters provide quality not usually
found in portable VHF equipment. With 15 channel capacity and
an MaS FET RF amp with 5 tuned circuits in the front end. the
IC·21S gives optimum FM portable performance.

You'll be carrying quality, performance and versatility with your
IC·21S FM portable/mobile.
Sp..,lflo<._. , f.ooqu""<JI R.o~: 14ft.14ll MIl. 0 Volt_, IJ.! VDC_';".., g,,,,,nd SUo" IllJrnm( hl ' t>lmm(wl' 1f:>2mmhll
W~og hl: 1.9 k!t Numbn ol C~: IS lottl. It_ ....... _ikh.3p<"";ry P"",... o.._:3.GIl.' 0<0.5 .... Mi<.op........
~n«,600..nm. --' Spoo,,,,,,,.lAwt:"""'" ,t..~ lIOd8 M..,,",",,~1...,,, 4 dB _ . I UV "' ........ SpurkJu. R......,.....:
!IO dB Of 10m...

II ~ I\III~IUII~ ,U U ,T(UR IIoNO MIIoRINE COMMU NICATION EOUIPMUIT DISTRIBUTE D BY·

Thl. __ IDo bU. ..._ n...
...... . ...II.W.. for rout te
21 5 . FUI 1_ ..... ~.
........ 1 .......p . and th ..
_nl •• cooll . p..bl.. .........
nolIn u.... ,

ICOM WEST. INC.
SUite 3
13256 Northrup Way
Bellevue. Wash. 98005
(206) 747·9020

ICOM EAST. INC.
SUite 307
333 1 Towerwood Dnve
Dallas. Texas 75234
(2 14) 620-2780

ICOM CANADA
7087 VIClOfla Drive
Vancouver B C. V5 P 3Y9
Canada
(604) 32101 833
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- jiffy up those Ie circuits

Hey, Old-Timers!
The Breadboard Is Back!

Rod Hallen WA7NEV
P.O. Box 73
Tombstone AZ 85638

A re you afraid of inte
grated ci rcui ts? If so,

why? lCs are com plex
little devils, but wiring them
toge ther is simple enough. I
used to shy away from fC
pro jects because of the
a pparent co mplexity , unless a
nice rea d y -made printed
circuit board was available. I
felt that way until I found a
quick, simple way to copy a
circ uit out of a magazi ne or
design one of my own. En ter
the plug-in bread board.

This is not a how-it-works
piece; this is a how-to-do-it
article. There have been many

good art icles written on ho w
les wor k an d what they will
do. Look back over the past
few years of 73 Magazine to
see what I mean." " ]

A full-blown sche matic of
t he inner workings of almost
any in tegrated circuit is
enough to scare a ll but the
most electronically oriented
tec hnician, bu t you don't
have to understan d tCs to be
a ble to use th em . Consider
the black box; yo u don 't
know or care what's in the
box or how it works. All you
need to know is that yo u get
a certa in output fo r a given
input - a cause-a nd-effect
rela tions hip. A television
receiver can be cons ide red a
black box; as long as a valid
signal is on the inp ut channel,

you will get the au dio and
video t ha t you want o ut of
the box, even if you don't
know how it works.

Loo k at the integrated
ci rcuit in the sa me m anner. It
has input and output leads,
all well de fined. A give n input
will a lways give th e same
out put This article will deal
mostl y with d igital fCs, Loo k
over some of t he schemat ics
in recen t magaz ine issues, an d
com pare th ose built up of
d igital ICs with those made
with t ransi stors or t ubes (if
you can fi nd tu bes still bei ng
used). One t hi ng that will be
o bvious is the almost total
lac k of suppor t ing co m
ponents suc h as resistors a nd
capac itors. Digita l circui ts,
except for the clocks, a re

composed a lmost en t irely of
ICs connected toge th er. Tr a n
sistors are usua lly used when
it is necessary to d rive a larger
load than the tC, wit h its
s mal l hea t -diss ipa ti n g
capaci ty, can handle.

A linear IC is more
complex in that it com pares
more with the am plifiers in
the tu be a nd transistor lay
outs. A d igital IC is really a
bunc h of swi tc hes, and eiec
t ronic swi tc hes hadn' t been
used lon g befo re lCs came
along. The first elec tronic
computers were tube-type.
They were very large, very
ine fficient, and great for
heating bu il d ings.

The IC Breadboards

What do yo u need to put
together the circui ts you read
about in the magazines o r the
o nes you come up with on
your own ? First you need a
means of try ing out the
design, mak ing changes, a nd
addi ng a few ideas lat er. You
sho uld be a ble to do all of
t his without solder ing and
unso ldering dozens of co n
nections eac h tim e. Th is is
where th e IC plug-in bread
board comes in (Photo A).

The boards used here were
pro vid e d by Cont inental
Sp e cia lt ies Co rpo ration,"
which manu factures many
different models, shapes, and
sizes of boards. The Or-setes
board is of high quality and is

a 2£5=
:e'i. ,
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Photo B. Various components mounted on the esc
Experimenter 300 and 600 breadboards.
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Photo A. IC plug-in breadboards. At the top is the CSC
QT-59S flanked by the QT-598 bus strips. At the bottom is
the esc Experimenter 600 board.
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designed for those who do a
great deal of th is kind of
work . Th e Ex perimenter
series combines the IC board
and the bus st rips in o ne
piece. These latter board s are
good qua li ty, are lower in
price, and are qui te suitable
for this use.

ICs are plugged in along
the ce nter of the board , and
short jumpers and co m
ponents interconnect the pins
accord ing to the design sche
matico The bus strips are
connec ted to battery and
groun d a nd then cross
connec ted to various po ints
in the c ircuit, as req uired.
The Exper imenter 300 is
designed to be used with 14
and 16-pin ICs, and the
Experimenter 600 is used
wi th the larger IC pac kages,
such as those with 24 and 40
pins. The large ICs wil l also
work on the 300, but th ey
cover up more of the con
nectors, a llow ing fewer
jumpers to a given pin.

Other components - n an
sls t o r s, resistors, and
capacl tors - can be piugged
in also and jum pered into the

circuit. Each bus str ip is o ne
cont ino us series of co nnec
tions and can be used any
where along the boa rd. The
con nector that each fC pin
plugs into has 4 ad dit iona l
poi nts that can be used for
jumpering (Photo B).

Data Boo ks

The next items yo u need
are da ta boo ks. Ju st as tu be
and t ransistor manu als give
basic information o n using
th e se co mpo ne nts, data
boo ks, put out by th e semi
con d uc to r manufact urers,
cover details on their inte
grated circuit prod uc ts. Since
all of the major lC fabricators
make all o f the mo re popular
ICs, the data. books fro m one
source will cover just about
all that yo u will need to
know. These boo ks come in
two principal ed it ions, o ne
for digital ICs and o ne for
linear ICs.

Th e rc ar e also some
specialized data books, but
these are the two you 'll use
mos t They may be purchased
fro m any o f the companies
t hat advertise ICs for sale.

Texas Instruments, Nat ional
Sem iconductor, and Fairch ild
all put o ut good ones, and the
infor mation they contain is
well worth the very lo w price.

T hese boo ks not o nly list
all of the electrical charac
teristics of the various ICs,
the physical di mensions, and
pin connections, bu t also
suggest applica t ions of man y
types.

The Power Supply

Nex t you need a po wer
sup ply or supplies, de pe nding
on the needs of the given
circuit. A basic requirement is
a +5 V de supply, as al l TTL
and CMOS d igit al ICs use this
value. Linear ICs use various
voltages, both plus and
minus. F u r ther o n, I' ll
desc ribe the construc tion of a
supply that will take care of
most si tuations.

Since this supply will have
a var iable o utput, you will
want some type of volt meter
to set the output voltage each
t ime you use it. A YO M,
YTYM, or simi lar meter will
serve this fu nction, but I
chose to dedicate a meter to

do this in order to have a
cont inuous read out. I think
that th is is the best way, and
I'll show you how to use just
about any meter you ca n get
you r hands on to do the job.

T he Logic Probe

And, last but not least,
you' ll need a logic pro be. I
said earl ier that a digital IC is
nothing more than a bunch of
swi tches. A logic probe will
tell whether these switches
are o perated (high) or un
o perated (low). If a switch is
operated, you should see
about +5 volts on its output,
and, if it is unoperated, you
sho uld see gro und. A YOM or
vrVM will o bviously give
this information, but a logic
probe is easier and more con
venient to use. I'lt discuss
how to bui ld one of these
before I'm thro ugh.

You will, of course, need a
selec tio n of ICs to work wi th.
A ll of the co mponents,
except the transformer and
the meter, USed in this article
were purchased from James
Electronics. s I deal with
them because the ir service is

.....
.....

Photo D. Ellery breadboard needs a bread pan. Here is a bread
pan used instead of a metal chassis. The bread pan is cheaper
and easier to work with.
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Photo C. The breadboards attached to the front of the
modified Bell and flowell design console.
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The Voltmeter

The built-in voltmeter can
be just abou t any meter you
have ly ing around, or an incx
pensive one can be purchased.
In junking out some old
carrier equipment recently, I
Came up with ten 0 to 10
mitllarnmercrs. Just to show
how versa tile meters can be, I
have modified o ne of these to
measure 0 to 120 mills so
that I can monitor the cur
rent in my Teletype® loop.
Another reads 0 to 100
Amperes and is inser ted in
my 12 V de battery system.
(My HF -VHF - UHF ham
stat ion is all battery powered,
but tha t 's another story.) Yet
another watches my battery
voltage and the charger that
keeps the batte ry up.

O bviously then, a meter

si l leone grease should
defi nitely be used if you hope
to draw the full rated current
The hea t sinks sho uld be
mounted outside the chass is
so tha t air can circulate
around them . Point-to-point
wiring can be used, and the
layout is not critical. Attach
the diode br idge to the side
of the chass is. Put the regu
lato rs on the back wall with
lugs under the grounded
mounting screws, and run all
of the grounded components
to the lugs. Combination
banana plug /bi nding posts are
great for connecti ng fro m the
supply to the breadboard b us
strips. Usc your YOM or
VTVM to check the output
voltages of both supplies. If
you don't get a solid +5 V dc
fro m the fixed supply and
about 3 to 30 V de from your
varia ble supply , check yo ur
wiri ng again. The maximu m
voltage from the variable
supply will depend on the
voltage of your transformer.
Please no te that any of the
sup plies sho wn in Fig. 1 can
b e m ade i n t o negative
supplies by ground ing the
positive output and con
necting all of the grounded
connections together but not
groundi ng them. Th e po int
ma rked co mmon on the schc
ma tte then becomes your
nega tive output.

Since you probably don't
have a console like this, why
not build one? You can use a
metal chassis abo ut 9 " x 12"
x 3" turned upside down or a
piece of wood about 9" x
12" x l". If you choose the
latter, a smaller 5" x 9" x 3"
chassis can be moun ted on
the rea r of the wood to house
the el ect ronics. Since you're
concern ed wit h b read
board ing. a small bread pan
could serve this purpose
(Photo D). In either case, the
breadboards can be mou nted
with do uble-sided tape or
permanentl y a ttached with
screws. Put rubber feet or
tape o n the bottom of the
chassis to keep it from
scratching the furniture,
especially if you have to wor k
on the di ning roo m table. A
piece of cloth glued to the
bottom of the wooden ver
sion would serve as well.

Build your supplies on the
breadboard, and then mount
them o n the chassis. Fig. 1(a)
is a +5 V de regu lated supply.
Fig. 1(b) is a supply that
varies from 3 to 30 V dc
dependi ng on the posi tion of
the 5k pot, and Fig.. 1(c)
simplifies the whole setup by
combini ng both of them into
one (Photo E).

All four regulators list ed
for Ul and U2 will pu t out
up to one Ampere regulated.
If the ou tput is shorted , too
much current is drawn, or the
regulator overheats, it will
shut itsel f dow n. It is the re
fore almost impossible to
dam age it All of these regu
la tors automatically grou nd
the common (#3) terminal
when they are attached to a
metal chass is or heat sink. See
Fig.. 1(d) or 1(c). This is o kay
in most cases, such as Ul in
Fig. 1(a) or 1 (c), but, when
th e common te rminal is
floated above ground, as U2
is in Fig. 1(b) or l Ic}, it must
be insula ted from the heat
sink. In this ins ta nce, the
commo n termi nal is brought
to the wiper of the 5k pot

After testing the supply to
be sure it is going to work,
transfe r al l of the com
ponen ts from the bread board
to the chassis. Hea t sinks and

..~
~,

came with plug-in con nectors,
wh ich were used as the Bell
and Howell metho d of bread
boa rding. but they are much
too large for ICs.

The console conta ins a 0
to 30-volt variable supply, a
tunable sine and square wave
aud io oscillator, filament and
h igh-volta ge supplies for tu be
circuit s, and a speaker. I
mod ified some of its fea tures
to fit in wi th my IC designing
interests. I left the variable
supply as it was, but I
mounted a 0- to 25-volt de
meter on top and wired it to
give a co nti nuous readout. I
used the 6.3-volt fil ament
windi ng to power a +5 V dc
regu lated supp ly. The LEOs
of a logic probe are mounted
into the top of the meter
bracket
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o utstandi ng, I have never
waited more (han 7 days for
any merchandise, and I have
al ways received everything
exactly as ordered. Having
had many unpleasant ex
periences, both in and out of
the electronics field, with
mail-order firms, I can recom
mend t hls compa ny very
highly.

Putting It All Together

I mounted my bread
boards with double-sided tape
on a design console (Photo C)
which came as part of a Bell
and Howell elec tronics corr e
spondence course. After I
jumpered to the wrong bus a
few times, I marked the
posi t ive bus red and the
ground bus black with wide
felt-tip markers. The co nso le

Fig. 1. (0) A S-l/olt, I-Ampere regulated power supply; (b) A 0
to 3D-volt, t-Amoere regulated power supply; (c) A
combination of (0) and (b),- (d) and (e) show the connections
for the TO-3 and TO-220 regulator packages. Df - four
! -Amp, 50-volt diodes or equivalent diode bridge; D2 - four
2-Amp, lOG-volt diodes or equivalent diode bridge,' V I , U2
LM340T..()5, LM340K-05, LM309K, or 7805 regulator.
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Fig. 2. (0) A milliammeter
used to m easure voltage; (b)
this sho ws ho w to determine
the value o f series resistance
needed for a given full-scale
reading.

see which LED lights for
each. A d istincti ve display,
o ne that is easier to interpret,
is made by using a green LED
for a high ind icat ion and a
red LED to indicate a lo w
condition. Don't forget th at
LEOs are diodes and must be
biased in a forward direc t ion.
On all of the LEO s I've seen,
that means the shorter lead
toward the battery (posi t ive)
and the lon ger lead toward
grou nd.

No w yo u' ll want to take
the logic probe components
off the breadboard and build
th e m p er m anentl y in to
your power supply chassis.
For a simple ci rcu it like this,
I thin k the easiest way to put
it to gether is to moun t the Ie
o n its back in a co nvenient
place with a littl e glue and
wi re directl y to its pins. I put

•. ,

•
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two meter scanner, for in
stance, and it doesn' t work,
you can use the probe to find
o ut where yo u are going
wro ng.

If you to uch th e probe of
Fig. 3(.1) to a po int in the
circuit that IS at +5 V de
(high), t he LED will light,
but, if the point is low, the
LED will not light. If you
have a pulsing battery at that
poi nt, me LED wi ll pul se. It 's
a good logic probe, yes? No!
If you touch the probe to a
po int that is open (no ba ttery
o r grou nd), the LED will no t
light, indica ting a ground
where there is not o ne. Fig.
3 (b) is the opposite si tuation
- light if you touch grou nd
and no light if you touch an
ope n or battery. That's st ill
not good enough. Figs. 3(c)
and 3(d ) combine both co n
ditions, so o ne LED o r t he
o the r will light up when yo u
are probing, and an ope n will
give no indication . A pulsing
battery and ground will light
the LEOs alterna tely. The
7400 NAND gate, which is
wired as an invert er, and the
7404 inverter prevent the
battery flowing through o ne
LED from lighting the o ther
LED falsely.

Build up 3{c) or 3 (d ) on
your breadboard (Photo F).
Fig. 3(e) shows the battery
and grou nd connec tion for
ei ther Ie. Try probing the
battery and grou nd ou tputs
of yo ur power supp ly, and

into it, and find a fixed value
to rep lace it. Mine turned out
to be pretty close to 1500
Ohms, and I put a 10QO-Ohm
r esi stor and a 5 10-0hm
resisto r in series. Th e meter
wit h the series resistor or
resistors is connec ted perma
nentl y acro ss the variabl e
supply, and yo u've freed yo ur
YOM for o ther chores.

The reason I chose 2 5
volts full scale, even though
the supply puts out mo re
t han that, IS because that
makes each mar k o n the scale
equal to l4 volt If I had set it
up to read 0 to 50 volts, for
instance, each mark would
have been % volt, ma king for
less accurate settings. You
sel dom need more than 25
volts anyway.

In o rder to be able to read
the meter easily, I removed
the case and pa inted over the
old numerals and lettering
with flat wh ite pa in t Wh en
the pa int was dry, I re num
bered the scale 0 to 25 in
5-volt steps and wrote " vo lts
de" below it I used rub-on
transfers for this jo b, but a
small artis t's brush and black
paint or a fine-tip felt mark
ing pen would do a good job
if yo u' re careful.

The Logic Probe

Now the logic probe - as I
said earlie r, yo u need a way
of d e t e rm ining wha t is
happen ing In a d igital logic
circui t . If you are build ing a

can be made to measure
ranges other th an the o ne it
was designed for. A meter
gives an indication of the
amo unt of cu rrent fl owing
through it, and, if yo u put a
resistance In senes with it,
you can co ntro l the am ount
of current that flows for a
given voltage. Th at is Ohm's
law. See Fig. 2(.1).

Suppose tha t you want a
meter that will read 0 to 25 V
de, such as I used with my
desi gn console. Th ere are
formulas that you can use to
find the ser ies resistance
needed for a gi ven volt age
read ing, but they requ ire tha t
you know the intern al resis
tance of the meter. Finding
that internal resistance is
tricky you can 't just
measure it with an oh mmeter.
Please don 't try it - you
might ruin the meter, and it
isn't necessary anyhow.

There is an easy way. I put
my YOM across the o ut put of
the variable supply and the
meter I want to use in ser ies
with a 5000-0h m variable
resistor In parallel with the
VOM. See Fig. 2(b). Then I
set the sup ply for 25 V dc as
read on the YOM, ad just the
pot unt il me meter reads full
scale, and I've got a 0 to 25 V
dc voltmeter. If I d rop the
supply voltage unt il the YOM
reads 12~ vol ts, the meter
should rea d half scale. Nex t I
di sco n ne ct the 5k pot,
measure the resista nc e I've set
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Photo E. A g. 1(c) as it looks built up on the boards. Photo F. Figs. 3(c) and 4 built up on the breadboards.
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strippe d and ready.
Install the IC first, connect

t he resistors and capacitors
from pin to pin shown, a nd
then jum per pin 6 to pin 2
and pin 4 to pi n 8. Ground
pin 1, and r un Vee (+5 V de)
t o pin 4, and you are ready.
Turn o n you r power suoplv
a nd to uch t he logic probe to

pin 3 of th e 555. T he two
LEOs in the logic probe
shou ld I ight alt ernatel y,
which tells yo u that the
o ut pu t o f the 555 is periodi
cally changing fro m battery
(high) to ground (low). Tum
off the power, remove C1,
replace it with a .02 mF
capaci tor, restore power, and
agai n probe pin 3 of the Ie.
The LEOs should pu lse much
faster now. In fac t, they
might eve n be flashing so fast
now that they bot h a ppe ar to
be o n all of the tim e.

The value of C1 con trols
t he outp u t t im ing of yo ur
pu lse genera tor . Remove t he
.02 mF capacitor, pu t two .1
mF capaci tors in parallel
fro m pin 6 to ground (pin 1),
and now you 've really slowed
things down. Inc reasing the
capacity of C1 reduces the
frequenc y. and the opposite
has also been shown to be
t rue. You can get it to pulse
so slowly that it is possible to
go out and eat lunch between
pulses if you use enough
capac ity. Check your linear
da ta boo k o n the 555 for
more informatio n o n this.

Varying R1 or R2 will also
affect t he t iming. Re place R2
with a 4 .7 megohm resistor.
What happe ned? Usc a 5-meg
po t fo r R2, and you can vary
the tim ing at wi ll.

A few words of caution :
Don ' t use wire lar ger th an 22
gauge for jumpers, as it is

Now What?

Okay, yo u have a bread
board design console built up,
your power supply wo rks,
and so docs yo ur logic probe.
Now what do you do with it?
Let 's breadboard a simple
pulse generator a nd loo k it
over a bit. See Fig. 4.

The 555 IC is basically a
time r, but you can also use it
as a pu lse gene rator or as an
osc illa tor. Almost every IC
design that needs a n oscil
lator, clock, or timer uses t he
555, a very versatile and
popu la r chip.

Lay o ut Fig. 4 on your
bread boa rd , bu t leave the
power off while doing the
wiring. I use 24-gauge wire in
di ffcre nt colors: red for
power, blac k fo r ground , and
green, white, and bro wn for
miscell aneous wirin g. This
makes jumper traci ng easier
when I'm looking for a wire
t hat I put in the wron g place.
t cu t some o ne-inc h, some
t wo-inc h, and so me thr ee
inch pieces in each color a nd
st rip \4 inc h off each e nd. I
keep the d iffere nt lengths in
plas tic margarine cups, a nd,
when I need a jumper, it's all

th e LED... in the bracket
wh ich ho lds th e de voltmeter.
They can be install ed in the
face o r top of the chassis by
drill ing a hol e the same
diameter as the head. The r im
a t th e back will prevent it
fr om go ing com p le tely
through the hol e, and a little
glue will keep it in place.

The re are muc h more
sophisticated probes avail
able, but this will serve your
basic needs. If you decide
you want a better one later
whe n you get more involved,
you can easi ly add one.'

Fig. 4. Schematic of a pulse generator utturtnq the NE5SS
integrated circuit timer. CJ - .1 mF disc ceramtc; C2 - .0 1
mF disc ceramic; R l - 1 megohm, U Watt; R2 ~ 1.5 megohm,
U Walt; Ul - NE555, LM555, etc.
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Photo G. The "Grass Roots Scanner" in its developmental
stage.
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qui te possible to damage the
breadboard connectors, Do n 't
use resistors larger tha n 14
Watt or any o ther co m
ponents whose leads are
larger than that Use care in
r em o v in g lC~ from the
boards. Unless you have a
very stcadv hand, you're
liable to cnd up with a lot of
bent pins. Heath provides a
tool with its klts for this job
that is nothing more than an
Lvshapcd piece of metal
about l I S-inch wide. The
short side of the L is slipped

into the channel on the board
under the fC, and a gent le
prying motion do cs it qu ick
and simple, Befor e I go t o ne
of these, I used to slide t he
l ip of a very small screwdriver
into the chan nel and raise i t
up.

Okay, you've star ted! Pick
som e sim ple circuit s in the
magazines or look som e of
t he basic ICs u p in the data
book, hook them up, and see
what they will do. T ry t hc
S N7400, SN74 48, a n d
SN7490. Th e 7400 is a group

of gates, the 7448 is a de
coder and LED driver , and
t he 7490 is a decade count er.
I 'll use these ICs in a fort h
coming art icle I call th e
"Grass Roo ts Scanner." It's
simple, super cheap, and i t
does t he job. It will scan t en
channels and give LED or
digi tal readout of the channel
selected.

I f readi ng this article
hasn't conv inced you that
building and designing with
ICs can be easy and fun, try
some of the ideas p resen ted

here, and maybe you'll con
vince you rsel f. -
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Heinemann Special ge-ctrk-rt
Offer, PO Box CN01908, Tren
ton NJ 08608.

For further i n fo rm ati o n
about the Re·Cirk·1t pro tecto r,
request Bu llet in KD-4001 from
Heineman n Ele ct ri c cc.,
Magnetic Drive, Trenton NJ
08650.

NEW 2METER
SSB TRANSVERTER
FROM HAMTRONICS

Hamtromcs. tnc., announces
a new 2 meter SSB transverter,
just in time for OSCAR mode J
operation . Of cou rse, it may
also be used for mode A and
simplex activity as well . The
new model VX2 transverter is
construc ted on a 3 x 7V, inch
G-1 0 PC board. The kit is easy
to bu ild and align, with test
points at each stage.

It is in te nded for use with 10
meter SSB exciters, but some
have been used wit h recycled
11 meter SSB units fo r mexi.en
srve OSCAR operation. Various
frequency schemes are avail 
able to accommodate different
t ype s o f exciters . Th e
transverter requires only 5 mW
of drive to provide 2 W PEP out
put. Many of t he newer exci ters
have a low power output , and

He-Otrk.lta ci rcuit protector,
the modern successor to the
fuse, for a dollar and a blown
tuse.

The Re·Girk·lt protects like a
fu se but is resettabte. It is cost
competi ti ve with f uses and
tuaehoroe rs . instal ls in the
same panel space as a conven
t ion al 5/B" ·d lamete r fuse
holder, and Is attractive enough
to be placed on front panels.

The Re-Cirk-It protector trips
instantaneously on short err
cu lts and with delay on sus
tained overloads. It can only be
elect rically tripped, and it can't
be turned off or held against a
fault.

T he Re·C i rk ·1t pro tector
helps equipment manutactur
ers and users by eliminating
nui sance service calls due to
blown fuses. For the equipment
user, it ends the bother of uno
ing a fr esh fuse and the In·
herent danger th at t he wrong
size replacement wi ll be used.

The protector is available for
quick delivery in a wide range
of current rat ings from 0.25
through 10 A. Jt is ut-recoc
nized and GSA-approved as a
component protector.

To participate In the special
o ffe r (Wh ic h run s t h roug h
December, 1978), a blown fuse
and $1.00 should be sent to

am ateur bands fr o m 160
through 10 meters.

The FC-301 comes equ ipped
with th ree UHF type female
co a x recep tacles , and a
threaded termi nal to accept a
si ngle wire (long wire) antenna.

Antenna tu ners are used to
mi ni mize the effects of swr on
teecunes. and allow a receiver
or transmitter to "look into" its
design impedance, regardless
of the antenna involved.

The FC-301 has both swr
metering and power output
metering, wh ich is fou nd only
in the highest quality t uners on
the market today.

Priced at $159.00, the Fe-301
is ava ilab le at author ized
Yaesu dea lers everywhere .
Yaesu Electron ics Corporation,
15954 Downey Ave., PO Box
498, Paramount CA 90723.

HEINEMANN OFFERS
SAMPLE RE·CIRK·IT

PROTECTOR FOR $1.00 AND A
BLOWN FUSE

Heinemann Electric Co. has
announced a program whereby
il will send a sample of Its new

•

from page 22

full load.
The whole package weigh s

only 3 Ibs. and is priced at
$69.95 lor the 117 V ac 60 Hz
version. A 220 V 50160 Hz ver
sian is available for 10% more.

The Design Mate 1 is very
wel l suttee to a number of ap
plications where the ease with
which it permits designing in
broad strokes is advantageous.
These include the A & D test
bench, school s, universities,
and training inst itut ions, and
personal use.

Like all DeSign Mate units,
the OM·1 comes compl etely
assembled wit h detai led in
struct ions and special eoonca
tlon notes.

For fu rt her Information, con
ta ct Continental Specialties
Corporation, 70 Fulton Terrace,
New Hallen CT06509.

NEW FROM YAESU
THE FC·3D1 ANTENNA TUNER

The Fe·3D1 anten na tu ner is
designed fo r 101'0'- and medium
power applications In the HF

Yaesu 's new Fe-301 an tenna tuner. Heinemann 's Re·Cirk -1t protector.
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Fake 'Em Out
With Remote Control

TT-operated control unit

"
,

.,
r. •
" ,see •

,

...,. ,

E. E. Buffington W4VGZ
2736 Woodbury Drive
Burlington NC 27215

Fig. 2. Dual ~input sequenc
er. All gates - SN7400N.

Y O U have the repeater's
squelch thr eshold set so

t hat t h e carrier-operated
switch is operati ng on less
than 0. 1 microvolt. Really
great! You can work the
weak ones and pull in those
mobiles out on the fringe.
Now button the machine up,
lock the lock, and head back
down the mountai n. The road
is rocky and bumpy, so be
careful that you don't punch
a hole in your oil pan. Ri de
the brakes, and keep the car
in low gear. As you near
home, you access the auto
patch to give Honey a call.
The call goes throu gh and
begins to ring. Now, for some
reason, all you hear is noise.
It seems that a station 70
mil es away is working
th rough a repeater 130 miles
away o n the same frequ ency,
and all you hear is noise.
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Fig. I. Decoder/demultiplexer (DEMUX).
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'" 1E- '0I'F,,~

u .,. 2M_....

I C .
74 15 4

Fig. 3(0), Component loyout - DEMUX.

Fkj. J (b). PC board - DEMUX.

When Honey answers the
phone, all she hears is noise.
Qu ickly you touchtonc"
1A3, the noise disappears,
and yo u hear Honey's voice.

What happened? Is this
magic? No, it's just the appli-

cation of the circuits de
scribed in this article. T he
th ree-digi t tou ch tone code
caused a resistor to be
switched from across the
squelch pot. This ra ised the
squelch threshold so th at it

t akes a O.4-microvolt signal to
operate th e COS.

Two circu it boards are
necessa ry to acco mplish thi s
magic. The decoder/demult i
plexer (DEMUX) and the se
quencer circuit board mas-

tcrs, parts layouts, and sche
ma tics are provided so that
you can duplicate this handy
pro jec t.

Decoder/ Demu Itipl exer

The key- pad-to-binary

53
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Fig. 4(0). Component lay out - sequencer.
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converter MCl 441 9 that I
used in the digital autopa tc h
in the Apr il, 1977, issue of 73
Magazine is used here, except
that colum n 4 is input ted
instead of column 2 This
neat trick l owe to Ed T ipler

Fig, 4(b). PC board - sequencer.

WA6K Y Z. You have ten out- regu lar phone number dial ing
puts, except that 2, 5, 8, and will not be decoded in the
o now represent A, B, C, and case where all numbers (no
D. column 4 ) are used for your

A 555 timer co nnec ted as sequence. If you plan to al
a single-sho t disables the de- ways have a fourth-column
coder for 20 seconds so that digit in your code, you could

el iminate this chip. T he other
555 timer chi p is an osc illator
running at approximately 10
kilohertz, furn ishing a cloc k
to the MCl 441 9_

A row-colu mn match
(both inputs low for 80 clock



Fig. 6. (a) Squelch pot con
trols noise; (b) Squelch pot
controls voltage threshold; (c)
Set pot >B for maximum
squelch sensitivity. Set pot
S-A for desired higher thresh
old. Some interaction should
be expected.

are doing the mix mg. This 6
dB pad can, in some cases,
elim inate over 20 d B of inter
mod. Try it, if you do n't
believe it! Now, it won 't do
anything if the mixing is tak
ing place external to your
system (in a corroded an
tenna co nnec t io n, for in
stance).

How abou t time or tem
perature on command? And
better yet, ho w abou t your
ideas? Wh y don 't you share
them with me? If 73 will
print the stuff I send the m,
they surely will print your
ideas. Th ink about it, and
then act o n it •

,.,
()

, ,., RfC{' vER

4. 7~
~ O ' Sf

' I< ~ ~ t 0 "

1-"SQ~ElCH SOUE~CH
~ Or CIRCUIT

,.,
• ,, , , ,.,

R E CE '~ER SovElC "
NO,sE c, ~ o u,r

•.1K ;' N ~V T

SOVELCH ~.,.
'"
StlloaE

'" "{CE '~ E~5£0 .• CONTRoL
OU T ~Vt

N(H S E

5 1< 7. 0 0 N SOUELCH• • " "Cv"

Fig. 5. General applications.
(a) Saturated switch; (b) Re
lay control; (c) Strobe from
sequencer "A " will cause the
output to be high. A strobe
from sequencer "B" will
cause the output to be low.

5tlloIE.--L J
s £o I

the case of the noise-ad justed
squelch.

Other ap plicat ions include
setting the o utput power
level, start ing a recorded mes
sage, and li nking to another
repea ter (su per cove-agel] .

It 's surprisi ng how much
troubl e intermod can be.
Man y repeaters are trou bled
by this plague, and , until the
culprit can be found and re
med ial action taken, there is a
surprisingly effective cure. A
6 dB pad co nnec ted in front
of the receiver will do far
mo re than a 6 dB red uct ion
of int ermod as you are re
ducing the " local osci llator"
injec tion to the no nli near cir
cuits in your receiver which

be co nnec ted back to the
input of the next seque ncer
to implement a five-digit
code. You wil l notice that a
capaci tor to ground and a
10k Ohm resistor co nnected
to +5 V clear p ins 2 and 6 of
the fl ip-flop. Thi s assures th at
the output pins 12 an d 9 will
be low after a power interrup
tion.

Applications
Fig. 5 sho ws several app li

cations. Some are general in
na ture, and others are more
specific, namel y, remo te con
t rol of squelch.

Fig. 5(a) is a simple tran
sistor switch. Punch ou t the
sequ ence on your key pad,
and the transistor saturates.
Punch it out again, and the
transistor is off. T he addi tion
of the relay, Fig. 5(b), needs
no explanation . Fig. 5(c) is a
littl e more sop histicated, as
o ne sequence is needed to
turn it on and another to turn
it off. T his woul d be useful in
the squelch example, Fig. 6.

There are genera lly two
ways of setting the squelch.
One is to control the level of
noise, and th e other is to se t a
dc level. The method used in
your receiver can be deter
mined by ex am ination o f the
schematic or by read ing the
instruction book. In the firs t
case, a higher amount of
noise to the squelch circui t
will y ield a higher sq uelc h
threshold. In the de case, yo u
may have to get o ut the old
voltmeter to see how the
thing works. Note the change
in role of the original pot in

PMts List

DEMUX

1 MC1441 9
2 74L$04
1 74154
2 555 tim.
2 1 k,. % W
1 1 meg. %W
2 .01 uF disc cera mic
1 .1 uF disc ceramic
2 10 u F dipped tanta lum

Sequenc.

4 555 timer
2 7400
1 7473
4 eg, 14W
2 10k. 14W
4 .01 u F disc ceramic
4 4 .7 u F ta ntalu m
2 1 uF tantalum

Parts and ci rcuit boards can be
o btained from O. C. Stattord, 4 27
S. Benbow Rd.• Greensboro NC
2740 1.

pulses) generates only one
strobe pulse. The 74LS04 is
used as an interface bet ween
CMOS and TTL. Thi s stro be
appears on o ne of the o utput
lines of the 74154.

Sequencer

Two of these circuits are
provided per board. If yo u
need more, just add mo re
boards. To the inpu t labeled
1, you connect the o utput of
the DEMUX that you want
for the first digit in your
sequence. Th e 2 and 3 inpu ts
are co nnected similar ly. A
pulse o n the first inp ut sta rts
the Ssecond timer ; a pulse o n
the second, if present during
the 5-second rundown of the
f irst timer, causes the second
5-second timer to start. Thi s
enables the third input to
change the sta te of th e J-K
flip- flop and output a st ro be
pulse. This stro be pul se could

New Products
from page 51

o lde r o ne s can eithe r be
modified or used with an at 
tenuator to provide the required
drive.

Perhaps the best feature of
this new transverter kit is the
economical price-only $59.95.
Two linear power amplifiers are
available for higher power out
put. A model LPA2·15 provides
15 W PEP; model LPA2·70 pro
vides 70 W PEP output. A
cycolac case is a lso available

forthe transverter and PA as an
opt ion.

For more information, call
(716}-663·9254 or write for free
catalog on these and othe r VH F
and UHF kits , incl udi ng
preamps and co nverters for
OSCAR. Hamtronics. Inc.,
182-F Belmont Rd.• Rochester
NY 14612.

MC·3 MOBILE CHARGER
FROM STANDARD

Standard Communications
Corp.• announces the eveuebm-

ty of a mobi le-type battery
charger designed for use with
their hand-held transceivers .
The model MC-3 is des igned
specifically for charging mead
batteries of hand-held trans
ceivers encased by a leather
carrying case.

For complete details, see
your Standard dealer or write to
Standard Com m u nica tion s
Corp .• PO Box 921 51. Los
Angeles CA 90009.

DESIGN MATETM CASES
OFFER BUILDERS

ATTRACTIVE, INEXPENSIVE
OPTIONS

After long offering a product
li ne that e ncourages the
des ign and development of

new electronic circuits, con
tinental Specialties Corpora
tion now offers the co-n-your
setter a place to put them. Their
Design Mate cases are attrac
tive, inexpensive answers to
housing prototype electronic
circuits.

These are the same cases
that esc uses to house Its
popu lar Design Mate series of
test inst ruments. They are
made of high-impact ins ulated
plasti c in one piece . They
featu re a s lope front panel, a
metal bollom, and include
mounting screws.

There are two models of the
CSC Design Mate case: the

Conrinued on page 60
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2400 Crystal D rive
Ft. Myers, Flo rida 33901
all phones {S13) 936-2397

ALUMA
TOWERS

0 CB 0

0 CB standard
0 2 meter 0

• Scanners 0

0 Amateur Bands 0

General
Communication
Induslry
Marine VH F
Micro processor
crystals,

JAN CRYSTALS HOLD
THE FREQUENCY

.. TELESCOPING
(Crank lip)

"" WALL MOUNTED
"" TILT-OVER
"" GUYED MODELS

(to 100 Fl.)

VERO BEACH. FLORIDA 32960

MFG'S OF
ALUMINUM TOWERS

Excellent lor
Ham Cornmuntealoons.

HIGH QUALITY - LOW PRICES

MADE IN LONG·
LASTING
NQ.RUST

ALUMINUMl

McClARAN SALES TAKES IN
ANYTHING ON TRADE FOR NEW

AlUMA TCM'EAS.

NEED: ScaI'\l"lerS. CB. 2 Meter. Manl'l8.

Arlltques . COIns.

Ham Gear, A 47

J 2

"""".

_.-.

,
"•~---_._-

ELECTRONICS

-

Clock Calendar Kil $23 .95
CT7015 dI.ect drivo chip dIsplay's dille
and lime on 6" lEOS ,,"" AM-PM Ind"
mot. Alarmidole IuIUll1 IIIducle5 boll·
mt . Ccwrlol* .... i111Wt1. w-~
IllCl insfnoc:IIons. IeSlI tIM

2.5 MHz Frequency Counter
Kil CO<1lGIote kn 105S t.lU uuo

30 MHz Frequency Counter
Kit Complete klt le!a case U1.7 ~
p,t5ca.1o' K~ 10 350 MHz $19.95

Stopwatch Kil $26 .95
fuI su <IIgIt llaItery .-iII«I 2-5 odIs
3 Z158 Mit! a-ysliIl iICQIfJq' T_ lo
59mil . 59_.. 99 l,100 SI!IC TIlIlIlS" .
sp~1 I ncI TiIjIo< 7205 dloIl . II UItI'IlIG
nontS mKlUS cast Fu. IIIStrut MolOecI
plilWCcase ",tIl belel 15.00

AUIO Clock Kit $15.95
DC Clock ..'lh 1· .50" d,splajS . Uses
NiltMlI'\ill MA· \0 12 rnodIllo ..til alatm
DPbOfI . lnducles IIghl d1....-. gysliIl
blMbase PC bOillG5 Fuly regulated ,
"""1' . in5lnIo;l:l;. AcId 53 95 lor beautIIuI
diIrll QffI o:ase Ile$l .... ..,.........

60 lU Crystal Time Base
Kit $4 .75 Convn dlVltII dDc*.s
ln wn At line htIQUfACI lll crysIil t...
llliM. OulQi~ICQIfiIl:j Kf n:Ules
PC boiIrd. M 9. crystal. re$llIOfS.
~iIICIIOfl ilr'Ml tnmme,

-

".••".••"."....".

Video Modulator Kit $9 .95
CoIowen -,our TV Sill "*' a ""'" QUiIlItj
Il'IOl\IIOf WIlllouI ~I\I nomliII USIQII
Co!IIpIIIe I<Jl ..rill lui onstnICbOfIS

Be Old Fashioned
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s.m. day ahlpment. Firsl line parts only Factory
lasted Guaranteed money back , Quality IC's and
Olhef components at lactory pnces

INttGRATED CIRCUITS

:" "- "- "- ""*' 0'::;: :r
"". "." "" It".,. ..,-
'.." ..,- ..- .,
':; ~
;: ,:- "- ";:: :,,- .." .,,,,.. ..
,'''_ It,,,"" ..'......."".. ..,,"'.
,..,.. ' III
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"..... """.. ..'"'' ..".. '"...... "" ..""' .,.,. '.
''- ..- ......~ ..-'- ,'''- "'...... "
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'... "'" "''' ''''' ..

TERMS. 55.00mln .orderU S fllnds . C,II1 reslllenlS ,dd "III. FREE: Send lor YOllr copy 01 Ollr NEW 1971
8,nkAmenc,rd and MlSler Cllar;e accepted. QUEST CATAlQG. Inc lude 24(' l1amp
Shipping charges will lie added on charge cardS.

NiC,d Bat! . Filer/Charlier Kil
0peft5 s/IonM OIls lNt _ 1 IlDlll a
chilrlll ... 1hen chilr1lll1henl.... ill ..
_ l:I! .. .,.. part$ & onslJue $1n

Sinclair 3Yl: Digit Multimeter
Bill Ol* , 1mV IIICl INA resolution 1\1-
_Ill 20 rrlIQ 1'" KQlfKY s.m..
por1iDII. """'l1lI.,_ ..en. II"
gu¥IIUI. Ile$l ....-' ""Ill

Nol a Cheap Clock Kil $14.95
Indudll$ everyrhlng e. cept cue 2·f'C
bOi'ds &. 5(1" lEO O,splajS ~1 4 clod<
lhll. lIinSlormer. II eo<nponenIS iIld lui
Ifl$Ir\IQ, G<..., ... 0IlfI0! do$pIIp Ibo
MIl S- IIil .I-W....,... SZU5

Digiial Temperature Meier Kil
InGoor ilnG OIIt_ Aollomil!JUly
5" 11dles~ ilr'Ml /on7I . Buutdlal $0
tEO .u douts NOthing h e n iIYillliIlIlI
Needs no ildc!lllGnill Pill1S 10. completll .
tull OPfCiition . Wdl mU5U'e - H)O' to
+200"f , iI~ Of liquId, Very ilCtUlilt!
Como,"le instruchons 531.15

Try il
Belare 'Ii a
Bayil

m@)O~@)~@l£~~ ~~:~~y
165-1 91 West Ma in Street - P O Box 88
Amste rdam. N Y 12010 Tel (5181842-8350
Just 5 minutes trom N.Y. Thruway - Exit 27

RCA CosmacVIP Kit 249.00
V~ mmpuIer WI1I'l QMJ1I!S aIld~.

'18 IC Update Master Manual
1978 IC Upllate MilSI.. ManUill 530 00
~e IC dalillIIIIecIor 2175 PCI ~
t. ,eterencli tUIde Ower 42.000 CfflU.tIer_ MH "",," e~ lIII'OulIh
1918 Dclmesoc posQQe 53 so For"9"
56 CIO fNI 19T1 ..- c:IIlseoII: S15.•
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GOWn'll
-FORCEI

" Unarco-Rohn

Check out the ROHN TOWER FORCE. you'll be
glad you did !

Rohn is the TOWER FORCE when it comes to
bui lding towers - look at the BX Towers
and you 'll see why .. .

• HOBX Towers will hold up to 18
SQ. ft. antenna capacity.

• Due to design, BX Towers hold
greater antenna loads than
co mpet itive models.

• Can be assembled on the ground and
hinged up or built vert ically,
section upon sect ion.

• Shipped nested

• Fabricated in U.S.A.

D,." ,on 01 Una'eo Indust" es . 1rM;
67 18 West P IMk Road P O 8 o , 2000
Pt!or'a. IIhno,. 61656

"'5

R-u~ncy HR·2 12
ReW"ncy HR -2 B
R_ncy H R ·31 2
R_ ncy H R -2MS
S.8.E.
Son,o . 1802·3-4.3601
Slu>da,d 14 61826
SUlnew,rd Horizon
Swan FM 2X
Tempo FM H
T' io f K, nwood
r fio f Kenwood TR 2200
Tr io/ K..nwood TR7200

ETER
ILE

ROLIX DI ST RIBUTO RS
P.O. Box 436
Dunel len NJ 0881 2
12011469· 1219

Ch.gg HT·146
Dra k e T R-22
Drake TR·33 (ree only )
D.ah TR·72
Gena..
Haa thk n HW·2021
Ire<: only )
HAilthlCII HW·202
Icomf\l HF EI11I
KenlW,loon
l afa ye tt e HA-1 4 6
Midland 13·505
R_ nc y H R -2

2-

FOR THESE RADIOS ON
STAN DARD ARR L REPEATER

FREQUENCIES

Certifi.. d c heck o r m o ney o rder o n ly 
NO CO Os

2 METER
CRYSTALS

MANY
IN STOCK

$3.95 EACH - IN QUANTITI ES
OF 10 OR MORE, $3.50 EACH

G)i~-
AT-200 Antenna Matcher

Use your ca r's AMJFM an tenna for
your 2-meter mobile rig.-Eliminale
the two-antenna tip-off 10 thieves,
Without the nuearce 01 hideaways

Save the cost of a 2-meter mobile
antenna.

AT-200 tunes from the trent panel
for maximum output, minimum
VSWR (1.2:1 or less for most car
antennas).

$24.95 at your B&W dealer.

Made in the U,S.A. bY~
Barker & Williamson, Inc.
10 Canal Street, Bristol. PA 1900 7 823

Iron Powder and Ferrite

Wide~~i~~~~L COR~
Fast, one- day servi ce
Techni cal data with each order
Write for free Tech-Dote-F lyer -t-
AMI~~ocia1£I ~ ::?
12033 O tsego Stree t , Nort~YWOOd, Ce lif . 9 1607

In Germany: Elektroni kladen,. Wilhe lm - Mellies Str . 88
4930 Detmold 18, West Germany . A 26
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- simple construction project

Allan S. Joffe W3KBM
JOOS Twining Road
Dresher PA 19025

Now-

In t he Test position of th is
switch, the foll owing condi
tio ns prevail :
1. The short is removed from
the capacitor under test, a nd
it is connec ted to the
m easuring circuitry wh ich
starts out basically with t he
ran ge switch 5-2 (one-pole,
four- posit ions) an d t he 741
op amp used as a com parato r.
2. It con nects the 60 Hz
timing waveform to the sine
wave squaring circuit which
uses two sections of the 7408
A ND gate pac kage.
3. It puts a ground on the
7490 reset line so that the
counters will no w be enabled
to count.

Switch S-2 is the range
switch , giving scaling factors
of one , te n, one hundred, and
o ne thousand. The zencr
regu lated nine volts positive is
a pplied to the capacitor
under test through one of
t hese range resistors. Notice
t ha t the inverti ng inp ut of the
o p amp is co nnected to a
positive voltage through a
voltage divider. Under con
d itions where the positive
voltage to t his input is greater
in magnitude than th e posi
tive voltage applied to the
noni nverting input, the
out put of the o p am p (pin 6)
is highly negat ive. When t he
charging voltage of the
capacitor under test reaches
an d just slightly exceeds the
reference voltage o n the
invert ing input, then pin 6
(outpu t) goes highly positive.

In this fashion, by chang
ing o u t pu t polarity , the com
parat or gives a fi xed point in
ti me whe n the charging
'10 Itage just exceeds the
reference voltage applied to
the inverting in pu t of the op
a mp.

Now all you have to do is
provide a means of automati
cal ly start ing a "clock"
coi ncident w ith the start of
the c ha rgi ng cycle a nd use the
flip-flop of the comparator to
stop the clock. Then the
capaci ty of th e unit under
t est is merely t he multiplier
of the range switch t imes the
number of full and fractional
seconds shown o n the three
d igit read ou t.

t o tell when a capacitor is
fully c harged than fully dis
cha rged. It takes about six
RC time consta nts for a
capaci tor to charge t o about
99% of fina l full charge, so
you would have time to read
th e pape r if the capacitor
u nd er discussion was a
92,DOO-microfarad unit from
you r favorite computer.

F ig. 1 diagra ms the basics
requi red to tra nsla te the t im e
vers us-voltage method of
capacitor measureme nt into
t erms of elec tronic hardware.

Fig. 2 is t he sche mat ic
diagram of the actual uni t,
which wo r ks as follows:

Note t h e .. Func t io n"
switch 5-1·a, l ob, l -c (t hree
pole, dou ble-thro w). In the
Off posi tion, this switch per
for ms the followi ng three
tasks :

1. lt provides a short across
t he capacitor connected to
t he test leads so t hat you
start o ut with a fully dis
charged capac itor.
2. It b locks the flow of 60
Hz t im ing pu lses to the
counting system, which
consists of a squaring c ircu it
foll owed by a d ivide-by-six
c ounte r whi ch produces
1Ikl-lertz pulses.
3. It makes the reset
t erminals of the three 7490
decad e counters HIG H, which
is the cond it ion req uired to
ma ke the t hree-digit display
show all zeros prior to
ma king a count.

through a resistor of 1
megohm, and you mon ito red
the voltage risc across the
capacitor with a voltmeter
that did not load do wn the
circuit, you could use a stop
wa tch to time t he number of
seco nds it took for t he
voltage to hit 63% of 10
volts, or 6.3 volts. It is easy
to see that a l -micro farad
capacitor would time o ut at 1
second and th at a l Ou-micro
farad con denser would time
out at 100 seconds.

You could wo r k t he same
general method us ing the
d ischa rge curve, bu t your
point of measu rement wou ld
be when the voltage had
fallen 37% from a fu lly
cha rged capacito r. Here in lies
t he rub, for it is much harder

Photos by WAJPTC

A Digital Capacity Meter!

T he re are many means of
taking the measure of a

capacitor. For t he range of
capacitors t hat th e ins tru
ment to be described can
handle (a ppro x imately one
microfarad to 99,900 micro
farads), the best met hod to
refer to is time versus voltage.
Mother Nature and science
reached a detente relating the
charge or discharge of a
capaci tor versus t ime for the
charge or discharge to reach
some specific limit. The
charge limit reaches 63% of
t he applied voltage in RC
seconds, where R is in
megohms and C is in micro
farads. Thus, if you were to
apply exactly t en volts to a
capacitor which you made
sure was totally discharged,
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Fig. 1. & sic concept of capacitor measurement using time
versus charging vottaqe rise.

Fig. 1. (0). Basic translation into electronic hardware.

T ackling the bits and
p ieces of how this all
happens, co nsider the o utput
swing of pin 6 of the com
parator. It goes from approxi
matel y mi nus 8 to plus 8
vol ts in the cou rse of normal
operat ion. The fu nction of
Q1 (2N3904) is to convert
th is voltage swi ng to standard
voltage levels acceptable to
t he TI L logic blocks used in
the unit In add it ion to th is
interfacing function (the only
buzzword so far), the o utput
from the collector is inverted
in polari ty, wh ich you will
see is needed to fi t the rest of
the circu it functio ns.

Since the t iming chain
starts in the power supplies,
I'll say just a wo rd about that
here. The 5-volt supply is run
of the mill with a l -Amp
capacity regulated by an
LM 309K. You ca n lash up
any kind of a plus and minus
9·volt supply you care to for
the o p amp, but it must be
zener regulated, at the least
From the transformer for this
split supply, you need to pro
vide a source of 60 Hz volta ge
fro m a voltage div ider (1.3 to
1. 5 volts ac] , the o nly proviso
bei ng tha t t he leg of the
d ivider to ground should be
about 1500 O hms or less.
This is so the sq uari ng ci rcui t
wh ich is next in line sees a
reasonabl y [ow imped ance.

T he low-voltage ac goes to
t he two sec t ions of the 7408
through a d iode. The o utput
amplitude is a ra ther decent
60 Hz sq uare wave, about
four volts in amplitude. Th is
sq uare wave is appl ied to the
divide-by-six sec t ion of a
7492, wh ich resu lts in a 10
Hz output.

The digital readout section
consists of three 7490 decade
d ividers, eac h o f which is
connec ted to a 7447 seven-

segmen t decoder driver. If
you skip over so me o f the
intermediate control c irc ui try
and merely connec t the 10
Hz to t his three-digit divider!
disp lay ch a in, th e display
wou ld consist of the right
hand d igit sho wing tent hs of
seconds, the midd le digit
showing unit seco nds, and the
left-hand d igit showing tens
o f seco nds.

Now let's backtrack and
sec how to co nnect the leg
bon e to the ankle bone. You
now have the com parator, the
range swi tc hing. and t he
2N 3904 interface, and all yo u
have to do is use it to stop
the clock wh en th e charge on
th e capac itor under test
reaches the com parator refer
ence voltage .

Interpo se so me logic
ci rcu itry be tween the 10Hz
pulses from the 7492 and t he
three-d igit cou nter d ispl ay as
fo llows. A th ird section of
t he 7408 AND gate package
is used as a gate. One side of
th is gate is fed by t he 7492
with its 10Hz o utput The
second input to t his gate is a
seri es cha in of the ou tput of
the 2N3904 feeding into a
7474 D-type flip-flop used as
a sy nchronizer. The ou tput.
0, of this flip-flop then goes
to the 7408 sec t ion being
used as a ga te.

T he 7474 makes sure th at
you a lways get a full fina l
pul se or count th ro ugh the
gate no matter when t he
comparator tr iggers at the
e nd of t he measuring cycle.
Note that its cloc k input is '
fed fro m the 10 Hz source.

Now let 's ta ke a quick trip
through t he wh ol e she ba ng to
sec what happens wh en you
measure a capacitor.

S uppose you have an
electrol yt ic wh ich is marked
6 u F, and yo u wa nt to chec k

it With the function switch
in the O ff position, yo u con
nect the test leads to the
capaci tor, being careful to
observe polarity. T he test
voltage does not exceed 5
volts. In passing, if the
capac itor has not been in
service, ta ke the ti me to form
it fo r a fe w short mi nutes at
near its ra te d voltage, or your
readi ng can be way ou t of the
ball park.

Set the ran ge switch to
T imes One, as this will
basica ll y measure u p to 10
uF, wh ich will be sho wn by a
reado ut of 10.0 (this range
will really go up to 99.9 u F,
but it will t ake 99.9 seconds
to do so, whi ch makes
anot her range mor e logi cal
for a la rger capaci tor) .

When you thro w the func
t ion swi tc h to Test, things
begin to happen. The short is
removed from the capacitor,
and it begins to cha rge. T he
60 Hz is sq uared up and
divided by six, feeding the
gate and the synchronizer.

T he 7490 counter chai n has
had its reset bus grou nded so
t ha t it can cou nt any pulses
coming its way. The output
of the op amp is now highly
nega tive, making the collec tor
of the 2N 3904 high (positive
5 volts). This high is applied
to the D-input of the 7474,
and t he firs t low-to-high
transition of the 10 Hz signal
applied to its clock input
causes its Qcoutput to go high
(and stay high ). Th is TT L
high is passed to th e clock
pulse gate, ca us ing 10 Hi
pulses to be passed to t he

7490 dlvlder/readout chain,
and the readout begins.

When the chargi ng cycle
fi nishes, trippi ng th e co m
para tor o utpu t positive, t h is
makes the collector of the
2N3904 go negative. On the
very next tow- to-high transi
t ion of the 10 Hz cloc k which
is applied to the 7474, the 0
o f this fl ip-fl op goes lo w,
which shuts off t he ti me
pul ses to the 7490 cou nt!
display chain. Now you

••• •
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as you gaze you will see th at
the board is o ne IC sho rt
When WA3P TC tak es
pictures, you have to be
ready when he is, and I was
no t quite all there.

A good quality multi-turn
trimmer resistor is a must for
the calibrat ing pot. Anything
else will lead to frustration,
There is nothing magic about
the plus and minus 9 volts.
My particul ar zcners came
o ut at 8.8 volts, which
worked fine .

The choice of readouts is
o p t io n a l. I u sed RCA
DR2000 incandescent uni ts,
as Herbeck and Rademan was
sell ing out some read out kits
from RCA at an unreal $2.00
per digi t, includi ng PC board
and decoder/driver IC. As
shown in th e diagram, I am
feeding th e segments through
a di ode to lower the 5 vol ts
to a bout 4.2 under load . Th is
way, the life is ex te nded.
LED readouts arc perfectly
acce ptabl e according to
personal taste; it just means
t hat you have to add th e
usua l current-limi ting re
sistors to the circui try.

I used TIL log ic because I
had it o n hand. There is no
reason why CMOS, with its
much lighter current drain,
could not have bee n used.

An open capacitor will
show no count ; a shorted
c a p a ci tor wi ll make the
di splay co unt forever. This is
handy, as it gives you a clock
that counts up to 99.9 sec
onds for timing any eve nt in
that range. It could have a
dar kroo m spin-off for you
photo buffs out there. -

abl y be close to the rnar k,

Adjust this variab le trimmer
resistor on subseq uent timi ng
cyc les unt il the d isplay agrees
with your known value of
capaci tor. Be sur e th at you
have the function switch in
the Off position at least
thirty seconds between suc
cessive measurements on the
same cap to guaran tee t hat it
is once agai n discharged . If
you do not , then your
readi ngs will vary. This is the
en ti re calibration effort, for,
if your range resisto rs are on
the money, then the other
ranges should be in good
shape.

As yo u can see, my copy
was bu il t on perf board (4.5
by 6 inches). If you are sharp,

•
-I G I~

what you think you bought.
Oil-filled or large pa per caps
are generally t ru er to the
mar k, but, like all gen
erali ties, this can lead you
astray. To start, let's assume
that you have one favorite 5
uF oil-fi lled capacitor that
you know is on the money
(you checked it in t he well
equipped CB shack of the guy
nex t door ). Con nect it to t he
machine (ignori ng po larity, as
it is not elect rolytic), and
start a testing cycle naturally
using th e Times-one range
(one meg). If you have
started out with the variable
element of the vo ltage d ivide r
feedi ng the inve rting input of
the op am p set to the m iddle
of its range, you will pr ob-

e

Fig. 2. 5-' shown in Off position. 5-2 shown in Times-One position.
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merel y mu ltipl y the range
switch setting b y the
indicated time on the display,
and you have your capacitor
measur ed.

Now for a few notes on
calibration : The range mul
t ipliers arc in decad e ranges
of one, ten, one hundred, and
one thousand. As noted on
the schematic, the resistor
values for these ranges arc
one mego hm, 0.' meg, 10k,
and 1k. Five-percent resistors
will do a decent job, but 1%
resistors are preferred for
aesthet ic reaso ns if not for
practical ones. Electrolvt lcs
are generally an ything but
what is marked on t he pre tty
p ac kag e, generally erring
heavil y on the high side of

New Products
from page 55

DM G-1 measures 6.75" x 7.5"
with a height th a t slopes from
1. 5" to 3.25" ; the DM C- 2
measures 5.63" x 6.0" with a
height that slopes from 1.5" to
3.0". The DMC-1 weighs 120zs.,
the DM G-2 10 ozs.

The OM C-1 is priced a t $6.95.
The OMC-2 is priced a t jus t
$5.95. For further informat ion,
co ntac t Con tinen tal Spec/·
al ties Corporation, 70 Fulton
Terrace, New Haven CT06509.

PALOMAR PTR·1 30K
TRANSCEIVER BRINGS

SPACE TECHNOLOGY TO
CONSUMER ELECTRONICS

FIELD
The Palomar PTR·130K is the

first completely multifunc
tional transceiver ever made
available to the public. It mcor
porates features from the outer
perimete rs of log ic technolog y.

The Palomar PTR·130K is a
mi niatur ized m obi le tran s 
ceiver capa ble of opera ting in
100 cycle res o lut ion from 100

kHz to 30 MHz in all modes of
transmission and reception. In
stant frequency selection is
avai lable a t the touch of a
fi nger.

Th e Pa lomar PTA·130K' s
unique 100 Hz freq ue ncy syn
thesize r with 5 kHz reference
does not use DIA converters as
do most amateur rigs claiming
100 Hz synthesis.

Its exclusive rf compressor
effectively increases transmit
ter ou tput by 12 dB (16 times).
Two cascaded Collins mecnan
rca! fillers provide s uperior
re ce ive s e lecti vity, w ith a
typical s ha pe fac tor of 3 dB/60
dB 1:1.25.

Yet a ll this a nd much more is
packed into a s mall , 6VI" x

2VI " X8" packaqe.
The Pa loma r PTA·130K is the

latest in a long line of in
novative electronics products
from Palomar Elec tron ics Cor
poration, 665 Opper Stree t,
Escondido CA 92025.

esc PROTO·BOAR o<R)
PB·6 SUGGESTED AS

ENTREE TO SOLDERLESS
BREADBOARDING

For those interested In get
ting the ir feet wet in solderless
breadboa rd ing without wring·
ing their wallets dry, ccntrnen
tal S pec ial ti es Corporation
recommends the ir Model PB-6
Proto-Boa rdffi l Kit, a tow-cost

ConrinllHd on page 123
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years you 'll bethrough the many
operating it.

Clegg stocks most leading brands
of ham equipment and accessories.
Like DRAKE, DENTRON, KLM, YAESU,
ALPHA, WILSON, ICOM and KEN
WOOD rigs. Mosley, Hustler, ASP,
KLM and Cushcraft antennas. Plus
MICRO-MODULE and MFJ accessories.
Naturally we feature the Clegg pro

prietary line of
VHF transceivers
and accessories .
But we are at your
service no matter
what brand you
choose.

If enjoyment,
dollar value and

• •servrce are Impor-
tant to you - then
talk to the pro
fessionals at
Clegg. Telephone
toll-free 1-800-
233-0250. In
Pennsylvania call
collect - 717-299
7221. Clegg Com
munications Corp,
1911 Old Home
stead Lane, Green
field Industrial
Park East, Lancas
ter, PA 17601.HAM RADIO

IS FOR YOUR ENJOYMENTI

Regardless of your original reasons
for becoming a ham-you want your
hobby to be a source of pleasure.
Whether you are a DX'er, Rag Chewer
or OSCAR freak, you want the greatest
enjoyment your budget and available
lime will permit. Clegg can help you
get the most from your hobby!

To assure receiving the best "enjoy
ment/dollar" ratio here a re several
factors to consider
when purchasing
your new ng-

Choosetheright
piece of equip
ment for your
specific operating
preference! The
best gear for the
fellow down the
street who spends
all his operating
hours rag chew
ing on 3999 may
not be the best se
lection for you.

Seleel the leader
best prepared and
dedicated to keep
ing you satisfied
with your pur-
chase - from the
moment you un-
pack your new
equipment on

aegg offen; you three options when you purchase a ma jor piece of ham gear.
1 ) Prior to shipping we unpack your unit and compare its perfo rmance wi t h the m anu facturer's specificat io ns. II any

def icienc ies a re fou nd they are correc ted before t he unit is shipped. In t his way you are ass ured o f avoiding the disappo int
men t o f having a "sick" radio wh en yo u u npack the carton. We offer th is " Pretest Plan" ins tead of a p rice d iscount and
st ronqlv reco mmend th is o ption on complex equip ment like t ransceivers.

2) 1f yo u prefer t o pu rchase fo r price, we o ffer reasonable discoun ts on most equipment. We ship you a uni t in its fac
tory sealed cart o n d irectly from o ur stocks. Shou ld y ou encounter problems with the equ ipment, you will sti lt rece ive fast
serv ice unde r the te rm s o f the ma nufacturer 's warrant y.

31 Fo r the perfect ionist we pe rform a complete laborat o ry chec k-ou t o f you r purch ase and reco rd all m easu rem en ts o f
sensitivity . selectivity. spectrum purity , power output and o ther importan t data. Tra ined technicians make a t ho rough
realignment to assure mS ll;mum eerfc rrn ence . All t est results and records a re provided t o you. Naturally , th is se rvice is
costly and offered at a su rcharge over the list price of the equipment. Ho wever, you are assured that your pu rchase is not
ooly free from p roblems but measu res up to the operating standards the o riginal des ign engineer intended.

•

FOR RELIA8IUTY C3
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Cary McCellan
Box 2085
La Habra CA 90631

DMM Survival Course
- IlaWI about using
digital multimeters

I f you are one of the great
many people who have

bought a digi tal multimeter,
congratulations! That digital
multimeter will do much in
the way of si mplify ing your
mea surement chores and,
hopefully, make ham radio
more fun . But, ll ke most
pieces of equi pment, the
digital multimeter has its own
pecul iarities, some of which
may not be fully discussed in
the owner's manual. Your
digital multimeter (hereaft er
DMM) can lie to you and give
inaccurate readings consi s
tently if you misuse it. And,
worse, it can be damaged if
mis use d.

It 's awfu lly tempting to
wri te a long li st of des and
don'ts at thi s point, but not
everything I have to say will
fit neatly into a do/don't
chart. I would suggest starting
with these basics:

First, check over your test
leads, especially if you are
using ones from your shop
t hat didn' t come with the
DMM. Check for broken
insulation and broken con
nectors; if you find any, re
place, replace, replace. I have
found that qui te often people
tr y t o "get by" with
ratty old lest leads, and that
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can be dangerous. To this
end, we al Gary McClellan
and Company supply gratis a
set of lest leads with our 101
DVOM. There's no sense in
taking chanc es with a set of
bad leads. So, if you are
getting a new set, what kind
of test leads shou ld you get?
Get one with an insulated
all igator clip and the other
with a standard test prod.
The leads should be about 3'
to 4' long, with shorter
lengths desirable (reduces
noise pickup).

Now for some general
operating hints : Surprisingl y,
a good many manufactur ers
of DMMs do not take the
time to talk about using their
products. So, as a result, you
are assumed to be proficie nt
at using DMMs, and that is a
huge mistake. First, let 's look
at th e basics. A DMM
operates just like an analog
YOM or VTYM, for the most
part. You select the fun ction
you wa nt (ac/dc volts or cur
rent or Ohms). Then you
select the range you want to
match what you are mea
suring. If you don't know the
voltage, current, or resistance
in the ci rcuit under test, you
always start at the highest
range and work down

t hrough the ranges until you
get a good stro ng reading
(ideally, midscale on an
analog meter). You use your
DMM the same way, but
written between the lines is a
lot to go wrong with your
meter.

The first place you must
watch is whe n you change
fu nctions. Always change
functio ns before making any
measurements. There are lWO
rea sons. First, in some
meters, you can jolt the
Ohms section with a voltage
or current strong enough to
damage it And second, if
your meter has push-buttons,
you can nudge several at one
time, applying destructive
vol tages to several parts of
the meter. Blowing, say, the
Ohms section and the ac volts
sect ion is not fun ny. This is
why we use a quality rotary
switch in our instrument to
lessen the chance of multiple
damages. But never switch
functio ns when measuring a
li ve circuit. You can switch
from resistance to vo lts (and
vice versa) in a dead circuit
and then power it up, but
even this is not wise.

Another thing you must
be especially careful of is
changing ranges. On a meter

with push-buttons, this is
especially important because
you can press several on most
meters and that means
trou ble. It is wise to select
the high est range, measure,
remove probes, select range,
etc., proced ur e when
measuring volts and current. 1
st rong ly recommend re
movi ng the lead s and
setecting range, especially
when measuring high voltages
(1 kYor so) or any current.
If you don 't , you may have
destructive arcing inside an
attenuator resistor or at the
switch contacts. Arcs are also
murder on the CMOS cir
cuitry used in modern DMM s.
Need I say more? You can
safely change ranges when
measuring resistance without
lifting the probes, however.
But be careful when measur
ing voltage and current.

Always think safety when
usi ng a DM M. Nowadays, you
don't see a lot of high-voltage
gear, but, never theless, it 's
there in Iinears and TY se ts.
Don't ever rush a measure
ment on one of those high
vo lta ge ci rcuits without
taking some precautions.
Make sure your meter can
read the voltage you are going
to measure (most DMMs will
read up to 1200 volts dc and
750 vol ts rm s ac]. If not, get
a high-vo ltage probe for your
meter. The Heath IMA
100-10 probe will let you
safely measure up to 30 kY.
You should always connect
the probe [ 0 the equipment
and then apply power and
check the readi ng. If you
can't do it this way, keep one
hand in your pocket when
measuring. Also, it is wi se to
have a rubber mat in your
shop - especially if you work
in a damp basement. Stand
on it when working with high
voltages. As for the meter, tie
the ground lead to the ground
or common input jack, even
if you are measuri ng negative
voltages. In some meters, the
metal case is tied to the
gnd/com jack, and that can
be hazardous. In general, use
common sense when using a
DMM, and use it safely. And
don 't place it on a high shelf
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Fig. 2. Ae or de volts input circuitry. The resistor and diodes
on the op amp are protection circuitry.

aren 't as many sources of Here are a few tips for
error as the ac vo lts function. measuring current : Always
The main things you need to use a range higher than the
concern yourself about are current you are going to
that you never apply voltage measure. Never change ranges
to the Oh ms circuit and that while you are measur ing cur
you try to get as many num- rent. Yo u may damage
be-s as possible displayed for (pitt ing of contac t surfaces)
greatest accuracy. Remember you r DMM's switches. If yo u
that a read ing of, say, 1.200k are measur ing current, check
is better than 0 1.20k because to be sure th at your circuitry
it is less suscept ible to the ± 1 is working proper ly. Dro ps
count error and the Ohms through the meter (kno wn as
accuracy. If you are ma king " insert ion loss") will some
in- circ u it mea sur e ments, times ki ll your circuitry. Thi s
watch out for semicond uctor is especially true with TTL
j un ctions, which can be logic. Some met ers drop 2
turn ed on by the ohmmeter. volts with 2 Amps , and that 2
Some DMMs put as much as volts will stop your TTL dead
15 volts on the part under in its tracks. If th is happens
test. If you get st range read- to you, put yo ur meter on 2
ings, disconnect o ne side of vol ts ac/dc and measure the
the part and then check its drop across a D.l-Ohm,
resistance. On very high- 10- Watt resistor. A reading of
resistance measurements, you 0.200 is 2 Amps, of course.
may d iscover that the read- You should be aware that
ings jump arou nd qui te a bit terrible things can happen to
Th is can be caused by several your meter or equipment if
things, but it is mainly due to you seriously overload your
hum pickup on the leads. meter. Personally, my big sin
Either tie a 0.05 uF capacitor is putting voltage on the cur
(use myl ar) across the leads, rent shun ts of my laboratory
or plug th e part directly into meters; the result is usuall y a
the front panel jac ks. You blown fuse in the meter.
will no t ice this on the 2·meg Ho w e ver , othe rs a re
and 20-meg ranges, and it can not so lucky. You can very
be quite annoy ing. The cure easily avoid damage to your
is simple. meter si mply by not rushing.

Finall y, there are the cur- Most overloads do not
rent ranges. The accuracy of damage yo ur meter. But,
most low-cost DMMs is a nevertheless, there are several
joke, with 1 to 5% being ways to kill a DMM, so let's
typical. We del iberately left look at them. The Ohms
off current ranges on our fun ction is vulnerable, with
Gary McClellan and Company the bottom range being the
101 D MM be cau se we most vul nera bl e (usually 200
coul dn't get good accuracy at Ohms or 2k Ohms). The most
low cost, which reflects current is available on these
poorly in terms of the o ther ranges, and that is difficult to
accuracy specs of an o ther- protect Believe me, the
wise high-quality meter. So, Ohms protection circuitry is
when you measure current, o ne of the big th ings that
your analog meter may be separates the under $100
more accurate. meters fro m the over $300

The ac sectio n of yo ur
meter adds some error to
your measurements, above
the basic accuracy of your
DMM. The ac accuracy is the
basic accuracy plus the ac
curacy of the acldc converter
in your meter. The num ber is
always larger than the basic
accuracy. You r meter will
probably have an accuracy of
±0.5%, provided that yo u are
measuring a low-di stortion
sine wave and are with in the
freque ncy response limits of
your meter. This is very
importan t because waveform
and frequency have a power
fu l effect upon your accu
racy. Also, noise pickup will
raise hob with yo ur readings.
For best results, measure sine
wav es (no te that some
manua ls g ive c orrection
charts for other waveforms 
these are usually the better
meters) of low d isto rt ion of
1% and under. Stay within
the maximum frequency
limits - well withi n them.
Use shielded cable to cut
no ise pickup when measuring
signals either from high
impedance sources (lOOk and
up) o r o n si gnals below 1
volt. Measure ac signals this
wa y, and yo u should get the
best accuracy from your
meter. So how do yo u deter
mine a low-distort io n wave
form? Check with a scope if
you have o ne handy. A rule
of thumb : Don 't trust any
signal d irtier than the ac
power line . The frequen cy
respon se limit s sho uld be
stated in yo ur manua l; if not,
assume about 50 Hz to 1
kHz. Most mete rs will go
from 30 Hz to 5kHz with fu ll
accuracy, and some will go to
100 kHz with reduced input
vol tage and reduced accuracy.

Your Ohms sect ion also
adds error to the basic accu
racy of your meter, but there

C""'U U '
' .... flU .
S_CE

.,

m

Fig. 1. Basic Ohms circuitry .
The constant current source
is very vulnerable.

where you can pu ll it o ff by
the leads and get beaned or
have it fall into a piece of live
equipment.

Now that we have loo ked
at some general stuff, le t 's
loo k at a few specifics. These
are things that will cau se
erro rs in your readings, some
of which can be amazingly
consistently wrong. Surely,
by now, most people believe
that a digital readout can lie
just as well as an analog one
can. Yet, at o ne time, there
were folks who believed that,
if it's d igital, it must be right.
This was especially true with
digital clocks, which loo k
s upe r a c c urate, but, of
course, can be super accurate
if yo u subtract, say, 5
minutes. DMMs are Iike that,
and the voltages, currents,
and resistances they measure
can throw yo u off if they are
not pure de, ac, or resist ive.
Also, the meter has to lerances
that add to or sub tract from
the readings.

Let 's look at instrument
tolerances f irst because they
are easier to understand.
Your meter has what is
known as a "basic accuracy"
spec, o r the best accu racy
spec of the met er. This is
always the dc volts funct io n
and usually the lo west range.
Typical basic accuracy is on
the order of 0 .1% ± 1 count.
A "count " is plus/minus a
" 1" added/subtracted to the
farthest right-hand d igit . So
say yo u are measuring 1.500
vol ts. You have an accuracy
of plus/minus 0.002 volts
(1.5 x 0.1 %), or a range of
readings of 1.502 V (+ 0.1 %)
to 1.498 V (- 0 .1%). Then
add the 1 coun t accuracy
spec, and yo u get 1.503 V,
1.501 V or 1.499 V, 1.497 V.
So, you see, these specs add
up. For best accuracy, always
try to fill up all 3 Yz digits
with numbers, for the mo re
nu mbers you sho w, the
greater your accuracy. A
reading of 1.500 read on your
DMM 's 2-volt range can be
more accurate than a reading
of 01.50 o n yo ur meter's
20-volt range. Keep th is in
mind; it also hold s true on ac
and Ohms functio ns.
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ins tr ume nts. The protec tio n
circuit ry in the expensive
meters is costly and ofte n
complex, often more so than
the circui try bei ng protected.
Fig. 1 shows the basic Ohms
circuit ; voltage applied to the
input usually takes the con-
sta nt current so urce in a puff
of smo ke. In our meter, we
use an expendable resistor. If
it blows, the other ranges stay
unh arm e d a nd perfectly
usabl e. One ou tfit uses an
SCR crowbar circuit, shorting
the Oh ms jack and ho pefully
blo wing a 2-Amp fuse inside
the me ter. This meter can
cause extensive damage to the
equipment you are measur
ing, so be careful.

Needless to say, never ,
never put any voltage on your
meter while it is in the Ohms
function.

The ac/dc voltage ra nges
are pre tty well protected in
mo st DMMs by diode/ resistor
clamps, so it is not always
that you can blow up these
parts of your me ter. Fig. 2
shows a typical inpu t circuit.

However, very high voltages
or pu lsed voltages ca n raise
havoc with your OMM. Never
exceed the maximum ac/dc
voltage rati ngs of your meter.
If necessary, get the Heath
h igh-vo ltage probe me ntioned
ea rl ier. On most meters, t his
means 750 volts rms ac and
1200 volts de, If you exceed
these rat ings by much , you
risk arcing inside the DM M
switches and range resistors.
If you arc much inside a
range resisto r, you change its
value permanently. Watch
t ha t voltage. T Vs are murder
in this respect; they have
ma ny relat ively low voltages
with very high pulses presen t.
If t he sche ma t ic says, " Do
not measure, " believe it. The
same is true with rf fields.

The curre nt ranges don't
need too much co mment.
Just be sure to never exceed
the rat ings of a range, o ther
wise you may "stra in" a re
sistor. Don 't try to measure,
say , 2 Amps on the 20 rnA
range.

Why all the com me nts o n

overload? Simple. Today, if
you damage a piece of equip
ment, it goes to the fac tory.
With a DMM, it not o nly ge ts
fixed, but recatlbrated as
well. And that usually goes
for ki t DMMs, too. I may be
overstating my case, but a
little careful use of yo ur
DMM ca n save grief. DMMs
are getting better and to ugher
to blow up, but you can still
do it. Th ey are a little easier
than a YOM to damage right
now. Be reasonably careful
and you wo n't have any prob
lems.

DMM I?

Strange as it may seem,
DMMs ca n cause RF I pro b
lems. T his is especially tr ue of
the ones with plastic cases.
You may have discovered this
problem already if you work
on sensitive co mmu nicatio ns
equ ipmen t. Just clippi ng the
ground lead to the chassis of
an HF receiver or transceiver
is often enough to create a
loud broadband buzz in the
spea ker. This is prim arily

caused by the multiplexed
d isplay in the DMM, and the
noise floats down the test
leads. Unlike these inst ru
ments, the Gary McClellan
and Company model 101
DYO M uses both a metal case
and a direct drive display,
making re pair of com mu nic a
tions equipment possible with
less noise pickup. If you have
encountered this problem,
your best recourse is to use a
regular analog YO M or
YTYM, leaving the DMM for
less cri tical chores. Yo u can
certainly use that noisy DMM
for a signal generator if you
wish. Besides us, B and K
Instruments is now payi ng
atte nt ion to this pro blem by
metal coat ing the inside of
the case to cut radiation.

That just about does it for
usi ng a DMM. As you have
read, it 's no t rea lly so hard to
usc, and, if yo u pay just a
little attention to th e pecu
liarltles of the DMM, you
should be rewarded with the
best accu racy your unit has
to offer. e

The LE DER
In the orthwest!
ATLAS. ICOM • KENWOOD. YAESU

y _u

FT·101E$799.00
FT-l 01 EE $75 9.00

TO PLACE OROER
CALL TOLL FREE

IN STAT E OF WAst·1.
1-18001562-7625

•Vl nu FT-301 0 - $935.00

A46

ABC
COMMUNICATIONS

Atlas 350-XL
$995.00

17550 15th Ave. N.E. - SeattieWA 98155 _ (206) 364-8300

Ken wood n .·820 S
$1098.00

Kenwood TS-520S
$ 739.00

Other locations: IWalk-in customen only) _ Bellevue - 12001 N. E. 12th - Everett - 6920 Evergreen Way _ Open Mon. thru Sat.
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*Pa tent Number 3,748,589 Bristol Etectsomcs, Inc.

SPECIFICATIONS
Frequency .. . . . • • •. . . .. . . .. . 28.965 to 29.405 MHz
Channels 40
Receiver Sensitivity 0.7 uv for 10 db

S +N
N

Modulation AM
SpuriousSignalSuppression more than 60 db
Harmonic Signal Suppression more than 45 db
Input Power:

HAM· TOO . . . . . . • • •. . . 13.8 vdc;0.5A Ree. 8.0A Tx
HAM· TO • . .. . . •. . . . . . 13.8 vdc; o.5A Ree. 1.5A Tx

Dimensions:
HAM·100 ... . . .. . • • . . . . . 6.5'Wx 2.4" Hx 9.75"0
HAM· 70 .. . . . . . . . . . • . . . . 6.5"Wx 2.4"Hx 7. 75"0

Weight:
HAM·100 . • • . • • . •. .... .. ... . • • • . . . .... 4.5 1bs
HAM·IO ..• . • • • • • • . .. . . . . . . . . • • . . . . . . . 3.5 /bs

on the move The BRISTOL .
HAM-10 and HAM-100 MOBILE

TRANSCEIVERS
Bristol is pleased to announce the first low cost channelized
mobile transceivers designed and engineered exclusively for
use in the 10 MET ER BAND.
Brought to you by the people who provide the world wi th
the famous mili tary manpack radios.
For the first time anywhere. 10 METER BAND CHAN
NELI ZED MOBILE TRANSCEI VER S are ava ilable at
popular pr ices. There are no compara ble mo bile un its which
CAN TRULY CLA IM all of these addit io nal features:

• Avai lable in 2 models
HAM-l0 - Lowpower -l0 watts
HAM-lOO - High power - 100 watts and 10 watts

. 40 channels selected in the least-used portion of the ba nd
(wi th channel 40 overlap to hea r OSCAR in the future. ]

• Ul tra-lowspurious emissions to preve nt RFt & TVI ,
• Bristol's pate nted Phase Lock Loop frequency svnthe

si zer " for prec ision frequency control.
• Selectable transmit power capabil ity - 100 watts for

ex tended range or 10 watts fo r short range - at the fli ck
of a swi tch!

• lightweig ht & compact.
. 100%solid state design for im proved reliability.
• Externa l jack for a speaker.
• Automatic Noise limiter to reduce eng ine and atmo

spheric noise.
• Delta tune adjustment to tune in other operators who are

off freque ncy.
. S/RFP meter, LED mod ulatio n indicator, sque lch co n

tr ol, all mo unting hardware, micro pho ne, and more.
• Full factory warranty & service backed up by RF

engi neers and skilled technicians .
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
• •
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•
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•
•

•

•

•
•
•
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•
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•

•
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•

•

•
•
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,

•

,
: FOR A LIMITED TI ME ONLY - BY MA IL ORDER DIRECT FROM THE FACTORY :

HAM·l0 - only $149.95 HAM·l00 only $264.95
Please enter my orde r fo r Brist ol HAM Transceivers : A /I I h
( l HAM-l 0 (s) @$149.9 5 Total Pri ce ow at east t :ee
( 1 HAM- l 00 (s l @$ 264.95 Total Pri ce (3) weeks for detivery

• Add $2.50 for shipping and hand ling. (Mass. residents add 5% sales tax ).
• Check or money order enclosed. O R .. . .
: Charge my VISA or Master Olarge No. OCIJCIJOClJOCOOCXJD:JOD Ban k No. _
: Signature NO COD's PLEASE
•
•
•
•
•
•
•
•
•
•

NAME

STR EET

CIT Y OR TOWN _ _______ _ STATE

CAL L

Zip _

•
•
•
•
•
•
•
•
•

• •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

BRISTOL ELECTRONICS,INc.re
651 ORC HARD ST, NEW BEDFO RD, MA 02744 (617J 997-3181 TE LEX 929421
Makers of d igital depth in d ica t ors. V H F -F M tr ansceivers. wi nd ins!rum.... t s. knotmeten. end
the f amous U. s. A rmv fiel d radio .

Deafer Inquiries In vited

.24
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Reprinted from the Federal Rl!1lister.
FCC

PART 2_fREQUENCY ALLOCATIONS
ANtI RADIO tREATY MA.1TEl:Sl
GENERAL RULfS AND IEGULA

noN'
'AIT 91-AMAnUlIADIO SfRV)Q

hohibit,n" tho M......tin" ... Extemal
"odlo frequency '0 "''''plifo...
Capobl. of Op....'l on ony ff..
q..."C'Y fro... 24 to 35 MHs find h 
qul.ln. Ty~ Au .pta...,. of Equip
",on' M"rk.... 'ot V.. ... Ih.
,,_ _ , 1000io Se....ic.

AGENCY: Ytderal Communit'at lonll
Commission.

ACTION: flll&l rule.

SUMMARY: ThLl don:ment rpqul~ ..
lITan! 01 tn'" ...,.,..ptll.n~.. from the
Commwdon prior to the manuractur
IJlll: or marketlnll' or any external radio
frequency pO~r amplifier In the Ama·
teur R&dlo Service and requires that
&lI,II Ul.f'm&l ampU1kr nat be <:apII.ble
of opf'n.Uon In the fnlQuomey l'UI« of
24 to )$ MHz. 'Ib.Ia KUon ... takeD In
respoNe to the I&rre oumbfor of ampU.
lien aurmUy b!!nI produced 'or u·
leoaaI opoon.Uon In the CitlRN Band
Radio Servl.,.. &lid by unll""~ oper
a tof1 I t ..bauld reduce the av&llablllty
of tht. equIpmen t to these opera tors
and lherd..", will reaul t In .. lublltan·
UaI ~lICUon 01 Inlerfe...,1lOI! to other
WIeR 01 the radio .pec:tnlm..

Ern", liVE DATE; Aprtl 28. Ina.

ADDRESS: ~nJ. ('nmmunkatlons

Commluion.W~D .C. 205~.

FOR P'URTHER lNPORMATlON
CONTAcr:

John A, R eed. OtfLce 01 Chief Engi ·
n e" r. :102-632- 10113,

SUPPLEMENTARY INFORM ATION:
Adopted: ""bTu.., t&. 111111. Rel...-±
M&reh 20. UnL

By the Commllllon: eomm_loner
weue eonrolTlnl: In IllU"t and d~t
irlll III IllU"t and blum. I. sl&tftnfont.

In th.. ~r 01 amendm..nt 01
Pt.rta 1 and t1 01 the Commlllalon·.
R u I... to require ~)'pI' t.en'pllono!' 01
equIpment marteted for WIe In th..
Am&~ur RadIo Service; and I.mend ·
m ..nt 01 Pa.rt 2 0 1 t he COmmlMion'B
R uiN to prohIbIt t h ... mlJ"lletln, of ex·
U'mll radio frequep"Y pow..r Impl lfl ·
en Ct.P&b1.. of oPl'l't.Uon on any f...,.
queno from 24 to :J5 MHL

I . NoUeeI of Fl......-d RulemaklrLl'
In th.. abov.. captioned matU'R ..e-...
...I-..cI on Febr\l&rJ 28. 1m. The
df'lodlllH' for the IUbmlMlon 01 oom
menta "Ill M.y 25, I t11. IlId for th..
submillllon of ...ply oommenta VIII
June 6. 11117. In r""po""" to ~tltiom

........Ivl'd from th.. R. L. Drake Co.• th..
H e-..t h Co. and th.. Am..rlcan RadIo
Rl'II.Y u.seu". I"".• these d.U'...·.. re
ut.ndo-d to Jun.. 24. It17. for flllhl
o:ornments and to J uly 6. 1m. lor
fUintl ",ply eommentL Th.. "'PO"
ooounen t dIU w.. furth.. r ex~~ to
July 13. 1m. tn let.pOI lSe to I. petition
med by th.. R _ L DrUce Co. In re
1P9...... to I. petlUon by t h .. Amnlcan
Rad Io R..lay~.. , Inc" onJ. argu·
menl", were h eld on De«mbfor 1. 1917,
to Illo.. interested p&rtlel to p ........nl
thel, Idelll to the Commisslon ..n banc_

2. Doctet 21111 proposed to requ ire
t ype Io<QeSlllono!' pun llant to Put 2 01
ou, rul..... for t.Il ama~' tranlmltU'1'I
t.nd nteTn&1 radio freqUM'lC')' ~.. ,
IIl1plif len. VIJ10tal oth .. r e han,.... ..-e",
t.l&o proposed Indudlllll tne1'-.thl the
l..v.. 1 of spuno .... t.nd hlU'l'nonlc sup.
pJWi!llon to 43 .. 10 101 (power In w.tla l
dedbfo lll below the m..an powe, output
of the t ..msmltte, Or ampUfle r fa, loll
emiMiom outl;lde o r tile Ilmateu r INlnd
belniJ Wied and e xem ptinli; the In d lvid 
ull Iml.teur operator f rom t he type
Hftoptance requI",m..ntL

J_ Docket 21116 pfOpOllf'd 10 prohibit
t h e- mart..-tlng of &1Iy exlemll radio
fn'C! u" ""y po..'p r am plifier capabl.. of
o prnaUon on any freque-ncy o r fre
qu..",,11'I bet.......n 24 and :J5 MHL An
ex~ptlon WIll proposed to thlll restric·
tlon for any llcenlf'd IUnlltf'U' oper.to,
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..ith .. gen..nJ. or hlghe, clLlS !lce,,"

..ho ..lahed to~ct not mo~
th.... one unit of t h .. urne model fo,
.... Ilt hla ~Ne<l o.malf'ur radio ...
Uon.

t . Dodl;f't 2t1 n . there ...... 199 Indl
ridu&b and orpnIzatloml ..h o flied
comm..nta. 3 of ..hom filed ",ply com ·
menta. e of ..hom fUed (..nd ....... ee,
oeple'd M) tate eommenta. and 1 who
moo and "M r.ecepted .. I. tete , pp ly
comment. Doeket 2116 reeeived 282
com m en ta from Vl.rlo.... Ind.lvldu l.la
and orga,nizaUona. J of which fllOO
",pi)' commmta. 5 of ..h leh fUed and
"ere aotlf'pted lor late <:omme-nta. t.nd
1 ..bIch fUed t.nd .... MftpU'd U I.
late ~Iy eomment. In addIl ion. 11
puUes pt.I1.ldpale'd In t he on!~.

tnftlta fo, both doebta wit h 4 p&rtlN
f lllnl Alpplf'mmt&ry eornmentl. WhUe
. pectflc ~f"Tf'noes ...... n ot genen.11y
m&de to any indlvidull comment, t h ..
publle Ia """ured t ll.t ..II commenll
Ilnd reply oomm..nll W"re el.....fully re
, I..wed and ool\l.ldered before re..chlhl
OUr dt"Cialon In t hla proeo-edlne.

THI: PItOI1.bll

~_~ fIseaI yeu 19"16 . FCC l leld
InIt&1latlona re«t\'oed 80.116 com
pl&lnta of e lectromaenet k: Interl.. r
enee. Thla Interfe~~ ..u plimartly
to tf'l..villon ~ption. Of these com ·
plalntl. 83 percent were assocl.. too
..Ith the ope reucn o f t rammltters In
the Cttlzelll Band R ad io Servlre. In an
I.ttempt to del.f'nnlne the ml.jor ea 1
o f . uch InUrleft'n('l'. I. s t udy wu 00...
dut1ed b y the CommIsll1on's Fl.. ld Op.
..natkml 8u...... u tn ..h leh 12 ample
eul:'S ."Tf' Talldomly ...1ec:t-e<1 and m
, ....1lIaU'd Th...... sampl.. ~ " ere
Itmlle'd to Inl.. r1" rfi>ee to tt'l.. ,-i:<lon re
ception Involvlntr C'B t .......m lt-tt" and
w..r.. 5el""ud ove r "",·..ral monttu; cov·
enng t h .. enure United StAtes In o rd.. ,
to Im ur ... random umple. From thl.
Btudy. It ".!II' d..termlned that In ..t
l<'I&t 46 pel'Ct'nt of th....metes the tn
U' r1eTO'1l('i" "'u due to Ihe Illegll UM' o f
an "", tem.&1 rad io ft-l'q lJt'nt'7~e, 1m.
pllfler_ Th.. stu dy t.lAO ahO'"ed t h ..t In
II8raJ year 1t18 a lowe, bound on th..
n umbe, ""' PI'Tlencinl: tnterl"rence to
U'1..vlslon Ten1lUon UIIOd.le'd ..Ith
t he """rallon o f C8 Uom prob.bly
11... wm....'h..... bel e-n 1 I.nd 10 mil·
lion petStlnl ..Ith the ~st estlmllte
beln, 4 mllHon Pl'rson... Proj""tlofUI
for fJs<>..1 y....r 1117\1 .... th .. t bet .... t'..n 3
and 21 m llUon persol\l (best t lm.le-
e mill ion l " 'Ill "",prrl..""" TV! d .t·
f'C1 ..ith CD o peration.

6. Th.. number or in~r1"TO'nee rom·
p lllntl bem. l'ft'rived b y th.. Comm Jl.
s ion Ia 1rl<'rt'asihl . t an l1&nlllhl nat ...
pnmt.riIy du.. to th.. CttJzem Band
Rad Io Servlel! and th.. m...a1~Uon
o f exte-mll I.mpUll.. 1'I In th.t sen·lce.
The Commi",lon hM I.t tem p ted to
desl wit ll t he problem or t h ese ampll·
flel'l In th .. put, n otab ly through rul..
making In Doct.. t 20 118 (40 Fa 1243,
to FCC 2d 310) ..hkh added I. new
8ec:tlon 2.815 to th.. Mt.rt...tlllg rul.... In
Part 2. Thla section prohibited th..
mart...tm. 01 &n.7 utf'mll n.dio frt'
qu.....". pow", ImpUfler eapat>le o f
bl'1rLI' I-.;l wlth a transmitter operat
intl on any frequl'ftC)' Or frequend"
betw...... 24 and 35 M Hz with cert.ln
.. xceptlOlll. These exe..-ptlonll I.Uowed
lhe contln ued m.rketlng of thetle 1m.
pUllers operating In th la frequehC'Y
rarure provided the equIpment I.Iso
had ampllf!eaUon cq>.blUty OVer t h ..
follOll"1nc frequ..ncy ranges: 7000 7300
UIz. 14.000 14.JtoIr.H:I. 21 21-4$ MH&.
and 28 2V_10 MHz.

7. Unfortunately. t h .. action In
Doctl't 20118 WU lnelfectlve III It _ Ill
ooneertu"d IOI..ly with th.. production
of thM! .....Uabl.. Kinli;le bfUld amplltl .
..1'1 for t h " C8 Il"rvlce &nd it furthe r
WILS b........t On t he ",""umptlom th.t
ImllU,U, equlpm..nt woul d not bl' IIIIf'd
In Ih.. CD .e-rvlce. H O.......l'1' . ..lmOIlt 1m.
mediately &ftf'r the "UUK'>! of Ih..
Rt'port and Order In that dOC"ltet.
th..re apppt.red On t h " martl't • dt'vke
commonly et.IJed a " b road·b&nd
linear.- Th..... dt'vIcet. ....-re- Mt.rt...le'd
tlOStenIlbly lOT use In th.. Amat e ur
Radio Service and ....TO' oonst roeU'd to
m ....t th.. st rict requI",mentll of Ou r
rules. InlLSmuch ILS they elalmed to

provtde for openatlon on t h .. f requnlC7
J;snds speclfled undf" our uempUan.
Ho......v.. r. theee devices ",..re Int..nded
.... Iely ~OT use tn the cttluns B ....d
RadIo Servicf' and for use by unli·
....IllIed OPl' rntol'l. oonttal"1 t o the
lnteJ,t or our nnee, In addition. Ihc""
d..\"lCf'1 hlLd lUI "vetl greater pot..nU:'1
for lntt'rfe....n ..... d".. to the h igher
lewl of Sfluriouo ..missIo ns '.ihlrh " -eN'
genera ted.

8. Doclr... t 2t1 16 ..-u I h"... I" n · _ OJed
in comb"",tlon with Dod r. f'1 21117 to
d .... thla "kIop.h o l..- In mot regul.
I!Onl t hat permtta Ih.. m arlUf ll<1 u rt' of
IUnpllfl..1'I cap.bl.. o r bein g uaet:I .. ith
C8 eQulpm..n t. In this rt'I Ilrd . t h e
CommbJIlon Is ...m ovtng th.. " loop.
hoi.... In cur rt 'lf\llaIJotlS th&t Itllows
the m anufaclure I." d msrketlng or
ImpIW ..1'I cap.ble- o r oJ>(' raUon In the
freque n<'Y ranle o r 24 to 35 MHz.. This
is beln , acoomplish f'C1 b y I mendln!!
ou, ~,l.tlons. asd~ lal ... in
t h .. order 1.00 Iho.." in thO' I.ttachPd
• p p"ndix. to p roh ,b ll the manuf"",·
t u..... Im p<>natio n . o r m.rkellhl of .llY
.mpllfle. '"&J>sble 0 1 o peratlo n o n . n }·
r...q " .. ll"Y nr frequ end .... bet wee n :!4
snd 35 MHz.

9. Th..... .. r.. II number of m llllu f:\<:
tUffrs lind suppUera of ..xt<'rnal s mpH
tiers t h a t IJ"t" nut rom p lyln g wllh the
cu.....nl ..m ission lim,tatlOIUl lp..ci fiPd
In SI'rtkm t1.13 lDoet...t 207'M. ee
leued Mt.reh 10. It17. FCC 'M-151) of
the CommIssIon'. Rub... oontrlbuttn.
to th<! lr.terf,,1"l'DDl' probl..m, Thla 15PC
Unn reqU1rell an out-of·bt.nd f'mlalon
..tten.....tlon o f 40 dectbela be to.. the
mean po....r o f the fundt.rnentll with
out exeeediruI 50 mllHwatts fo r aT,y 5
Wl.tt or hlgh.. r powered ampllfie, 0'
tn.nalnltte, open.tln, below JO MHz.
WIllie thla requirem..nt hit. only re
oentl)' t>eeom.. etreeuv.. fo, IlMteur
tr&T1snlJtten, It hu been III " ffect
siI>oe Aprtl U . I".,. for all extema!
ampllflen and Ia rt'tl'OKUve lor th.....
ampUllen, rect.rdl_ of th.. dll.te of
pun:!l.ue Or manufacture. Many of
theM ampllll..1'1 h.v.. been teIWd b y
our t.boratory D1vlalon ....d. to date,
only I. few h.v.. complied with thla reo
nueereent.

10. T h e Commlallon hILS dt<:lded not
to requlTf' type Mftptance 0 1 amateu,
transmltU'rl lot thla time U th.. emis
lion 11ml1&t10IU1 of 8l'rtion t1.13 hav..
o nly reeomtly ........ tnto ..ffed for
theM tnnImIttf'n. It cannot be dt'm_
o natnl.ed that IIlcl>. I. program ..ould
be ne 1"1 to reduce th..1r tnUrle r
..nee POUnUll. H owever. the es tema1
ampLltler manuf&cturel'l have oontln_
ued to lupply th..1r produC'ta fo r lll ..gal
operaUon In th.. CD ""rvlc" and lor
use by unIlcenlf'd operaton, 1U1d; In
addItlon, many h.ve n ot bo'gun to
modiJy t h ..1r equipment to mft't th..
n .... emlllion stand.ards. For th..... Tf'".
IOfiI" the Comml_lon has dedded to
bTtna u..- ampUf...... open.ttn.c below
144 llHz nh" 2 meter balKll undn our
t)'pl' IOCIl'pI.anoo Protrram for I. Ilw.it.ed.
3 )'t'V pel1od. Thla requinm..nt will
enabl.. the Coromlalon to dt'termln..
pno, to the Illltlll marteUn, or the
equipment wh ether It m .... ts o u r teeh·
nlet.lItandlU"d.land lK Intended for llIH'

In t h .. Amateur Radio Service. The
m .. t hods used III t hla d.. termlnatlon
..iU be dlIocuI6ed In d ct.&ll latf'r tn t hla"""•.

CoIlIlfDfTll Rnlttn..

I I- M r.ny of t he comm..nta 1"e«'1Vt'd
tn these dof'lr... t.s """""",e n de<:! t h ..t
the Comm'""lon Illtroduce • requl,e.
m ..nt that II. valId Ilm.teur 11~""" be
Khown M. p re req u l. lte for purch... lng
r.ny Iml.teur equlpm..nt. S uch I. p ro
poat.l Ia eurrently before t h .. Commis·
lion In a number o f petiUol\I for rule
mat1Illl lU<:h .. RM _2839 filed by Ih..
san Antonio R ..peator Or1fanlz.aUo n.

12. No oth.. r Ylabl.. Il ternal h 'N " 'eTf'
p~ III th....... doek.. ts oth.. r t han
the IhO'rlna" o f • Uce...... p rfliOUllly
ment ioned. WhUe t h e majority of
oomm..nts wer" I.lf..lru;t both t h e ban·
nlng of arnpllfl ..rs eaps b l.. ot oPt't l.tlon
betw..en 24 ....d 35 M H z ..nd t h e type
""""ptAnce of amat"u, equ ipment.
many ltale'd th..t th"y "'ould """"pt
luch a requJ-rt'm..nt If the Commlaslon
.... lUre th..t It ..a uld be d'ediv., and
If no oth,., viabl.. lltem&tJve ...u ..vt..a
.bl... W .. a", of th.. opinion l hat re.
qulnhl tn'" Il'Cf'pta.n<T for .. liml led
t im e and bannlllll any amplifl.. l'I.-apa_
bl.. 0' oper a Uon In the .bove 'req u" n .
cy ,anlt.. sail..!!.... tKot h of l h ese re o
Qulrem..nts. Th.. 3·y..ar tim" penod for

t ype Ilea'pt&nt:e ..-:llI t.Ilow the ('nm.

IlllIslon th.. time to tn....Upte o th..,
methods of ndllctnlf the problema
eaused by the lllepJ operation of
th..... Impllflel'l ...hll., still ..ttactina:
t he Immedl.te prob le m . If at the end
Of t h lll 3· year period It Is de U,rmln ed
t h l.t th.. type """"ptan~ "'qui....m ent
Is lUll ne«'llll.T)' and thl.t It hM Indeed
.....h.eed th.. problems ""used by t h .....
ampUfler&, thla program CUI be eenue
tied by further CommlaIk>n 1CUon.

RtrU AiutftlllItDTlI

U . Attached .. an appendllt &I"l' the
revbed ru l..... ..h leh b&n the WIe (under
Part 97 ). manufactur". importation.
&nd markeUng of: (1) any ...temal
radIo frequency power ampllfle, eap..·
ere or operation be lo.. 144 MHz which
hM not bf'en type Il'Cf'pted. and 121
any e"lema! r&dlo frequenl'Y po.....r
I.m$llUi.... eapabl.. of operation In th..
frequency r&nll e o f 34 to 35 MHs.
Wany of th..... rul.. en..."... have been
placed In Part 2 o f Ihe CQIIUtl1s5ion·•
JU.cul&tio.... rn ont.. r to mu.. cleu to
t h .. pubUe o ur tntent In theee rfli·
Slons. each eecuon Ia be~
eeic ...

seeuon 2.6 15. Thla ......Uon hILS been
modified to remove th.. .."emption
thl.t formerly Ilnowed the mark.. tlnlr
of ... tem.&1 amp llfl e n capable of ope,·
a Uon In the- freq u"""y ranc-e of 24 to
35 lllh If amp lification eapabUlty ....
&110 PrD\"\ded III o t he, apectfled Ire
quency band&. AI of the ..ffl'Ctlve dll.U
of th.............1..UOna. th.. manufacture,
importation. and mulr.et llli 01 any ... ·
tema! ampllfle, eapable of oeeraucn
from 24 to 35 MHz ..m be prOhibited.
In addlUon. th.. mlLllulaeturt. lmpc;rta.
Uon. or mark..Unlj[ o r any IUnpllfl.. r CA ·

pl.ble of operatlon bl'low 144 M Hz ..m
&110 be prohibIted unl..... Il grant o f
type Hftopllono!' haa bH'n _ued tor
that equipment. H O"'",·e-r. t hla latter
p rohibition hu been wordl'd to Illow
t h .. nee ,y manufacture o f a limit
ed n umber o f amp llrlf'1'I In onte r to
tnate the tt'Ita n....Jed for obta1n1n!! •
"."t of type scce-Pta.'lee . A Ilmitt'd
number ot ampllflen ..auld be oom ld·
e,OO to btl no more thlln 10. unI"lI!
IOmc JusUfk ..tlon C&1l be Kubmltu.d to
th..Co~ion to d..monlltrl.te wh y it
..ould be """• • lory to manufactu ... a
lug.. r quar.Ul y. (Manu facturers and
t'qul pm..r:1 deaI..rs should &110 note
Paragraph 15 o f th lll Order ... h leh de
tails how .....al\·e, o f thla rnt.rk.. tln ,
re<:I..inm"nt may be obtained for p ....
sent 1n'·mtor)'.1

Whlie th il .....Uon prohIbita th..
m&nufl.et.lJTe o f .ny <'!XU'mal &mpllfle r
e&Pl.bl.. o t operation below 144 M Hz
..Ith th .. f"Kct.'pUon o r those ~hlch

hav.. bet'n type 1o<QeSltf'd. thlll Comnll&
lion hAl no lnU'ntlon or prev..n tlniJ
th.. oonUnued manufacture or Mt.rt.et
Ill, of <'!Xtf'mIl radio freqUl'nO:')' PO..." r
ampUflPrl dNllmed fo, IndUIotrl&l &1
..ntlfk:. Or Medlcal lI8M ) applleatlo.....
In thla .......nt. th.. CommlMlon will en
tt'rtain requ....b fo, I. ...lJv.., of thla
IIl'ct lon from thoee ISM rnanuf&elur.
"1'1. Howev..r . the manufactureR of ex_
tem..1 amplifiers d""lrned fo, oper·
..tlon In th .. Clt~llI BanIr. Radio Se,·
vice or fo, ot h er lllepJ "PPU""UOI\I
s h Ould note that there are oonsld .. r.
abl.. dUfereno:a bet..een ISM equlp.
ment and am.tt'ur equ ipment. The",
M. t h ..refo.... . .. ry li ttle c hanD<' of one
o f the manufactUl'l'n of th""", U1ecaJ
ampllflen o bt&lnlng sueh a ralver. If
auch • waJver VIII IJr&llted throu,h
e rror. th.. wal ver oould bl' ",voked and
the manufacturer denied t he rlght to
manufadur" or mart..t any mOre of
h la eqUIpment. Thla oould p<)IIIlbly
occur if any amplUle, ..hleh Will man.
ufactured und..r such .. wl1v", .... dJI
oovered beintl I-.;l outal6e 0 1 Ita In.
tended apen.tlon.

In addit ion to th<! abov" proh lbl.
t lons. ......~N Id) t.nd leI have
been added. Th...... P&l'&CTt.PM ...... de
lim ed to Illow the Il....r.sed lllI1.&tt'u,
radio open.tor to oonstruet an ampllfl
er (n ot from • tit ..hleh Ia &Iso re
quln'<l to obl-allli lfnLllt o f type a<:n'p.
tanct.') whleh operatf'll tn t h e f re<:lu ..n .
cy rang.. of 24 to J5 MHz Or In any fTf"
q u..ney r&Itl!<'! be'low 144 MHz and to
mart..t lhat ampUfle, to anotb.. r IJ·
eenoed 1llI1.&tt'ur openator for use lot hla
Own amateur nation. without "'""'"'
to t he t ype &eClepllono!' requlTemPnta
or th<! 24 to 35 MIll; fret:lUfllC')' b&n ....
qulrem..nts. H ow"",.. r. any COnBt.ruc·

tlon or modlflet.Uon of thll equipment
Ia only 1.110 '011'<1 II' th .. am.U'u, o pen_



!.or d<>ell the coI1lltruet1on or modlfica.
tlon, and t hat lLffiJl(.eur operator has a
Ucense 01 the ...pproprl...(.e type which
&lloWB him to use such e quipment. In
addltton. the re<;Iulrements contlLined
In sectloI1ll 97.75 IUld 97.78 01 the am....
(.eur reeuteuon m ust be met. and n o
mo"" than On e unit of a particular
model amplifier can be COI1lltructed Or
modllied In any I calendar year wlth.
out obt&1nlng II llTant o r type accep
tence.

Section 2.983. This section has be<!n
amended to e"empt the am...u,ur am.
plifler f rom mOISt o f the ""Qulred me...·
surements fo r type acceptance. T he
only measutt'mentli wh ich ..-W be ""_
Quiced are for spurious emlsaloI1ll radl.
a ted ...t the antenna u,nnin&1 IUld the
field strength of the apurloWl radl.
...tiOI1ll which ...... emitted from t he
cabinet. Thl'se mea.o;u""ments ILte In 
corporated by ""fe re n ce In Section
2.1005 and ...... cont&1ned In SectiOI1ll
2.991 and 2-1)93 of the Commlsalon's
Repl&tlons.

Section 2.1001 . This section hall been
r evised to &11ow Indlvtdu&l licensed
&maleur radio o\>t'raton; the abilltv w
modify thei r Own equipment wlthout
""g...rd to type eccentance provisions,
W h lle t h e modtjled ampHfler wur still
be ....Qu!red to m""t the e m 1s'llon liml .
t ...Uo"" o f 8<"<:tion 97.73 and any other
t.echnlc&l re<Iu lr em en t s for the ama.
t<1'ur "'rvI~. the amplifier may be
modified In w h ...tp,·er manner the ama.
u'ur oper ...tor d pslres provid..d the
equipment wnt o n ly be used ...t a ll
cenS<"d am...teur radio st...tlon and fur
ther provided t h a t t h e a.mateur opera.
wr who perfo rm.. the modlffcsUon
1J'O&Il",,"~ II. licerule o f the appropriate
tl'P'" that all ows him to use th.. equip·
ment being modified. Modlflca t lorul
specified by eQulpm..nt mlUlufacturers
Or suppll..1'll wnt not be &!lowed unlf'S!!
thp manufactu...r or supplier ha.s ob
t ...int'd the n"""saary pennissfon f1'om
th.. CommisGlon ... d.. tailed In Pa.ta·
IlT&ph (bl or h ..... o h la in ed a new grant
o f type acceptance incorporating such
modifi""'t1ons. In ...ddltion, no modifi 
ca t io n 01 these a m p lf f le rs wlll be ...1.
lowl'<! without ... n ..w grant of t ype ac.
ceptance Or enue« pennlsalon from
the Cornmlsslon. lUI detailed In Pam
graph (b) of t h is s t'C l lon. If the equi p
ment t. not used solely at a specific U.
censN a.mateu r radio statlon Any
modiflc&tions m&de In this manner a rp
the re.porullbllIty of the station ucens
ee who s h ...n &Iso rem&ln responsible
for illllu ring t h a t this modified equip
men t will stili romply ...·tt h all of the
appli"",ble tecnntcet standards In Part

"$Petlon 2.1005. A new seetlon ha.o;
b<>en &dded w cO"~r the t ype ~p.

tance re<Iulrem~ntli of amat..ur equlp
m..nt. There ...... a number of polnt.s
made In thl$ secucn which require
tbat each parag]"flph be discussed:

(a l Thill patl4lT&ph reference>; the
appropri...te secucns und..r ou r type
accept&n"" regulations. These sections
COver allinfonn&tion pert...lnlng to the
grant s uc h /Ill idcntlflcatlon of the
equipment; reasons for dismlssal of
the appUcatlon: changes In the equip
ment. Its Identification. Or the name of
t h e grantee: PeC 1I1lIpect ion; and var.
ious o t h e r IISpectli. In addition, t h t'
specific test sections are referenced,
To o btain a IITant of type ~ptanc..
for an extern...l a.mpllfler. In addi tion
to th.. data required by Section 2.983.
test results must be submitted in ac.
corda n ce with Section 2.991, ' h c m"a.
surement of t h e spurious emlssion.s at
the antenna tennlnal. and ...·it h Sec
tion 2.993. th.. measurement of th..
field st rengt h of spurious radiations
emitted from the cabinet, power leads.
and oth.. r elements of the a.mpllfle r
un d e r t est .

lb ) This paragraph simply ststes tI,e
tes t par&meters for making the spuri
ous emission tests. W h il e many of the
rec.. lv..d comments s t&ted th&t to ee
Quire such tests of &m &t e ur eQufpml'nt
WOUld l>.- COIIt prohlbitlw. Increll.Sing
tlw cost Di eQuip",.... t to the corumm.
e e. \lOP C" m mfssio n is not of thill o prn 
ion. No pi"..... o f ,adio eQuipmpnt from
IIny """'kl' shOUld be m ll,kctcd b<ofore
a nu m be r or 8IImpi es are t l'st..d to de 
termine t hat the e qu ip m e n t Is In Com.
pHanee with Ou r repl ...tloI1ll. M these
test... should b.. perfonned reg&rdlC88
of the requirement fo r type accep
tan..... the only additional e xp..nse
th&t type acceptance would cost the
manufacturer or ~uppli.. r is the few

hours o f p a perwork to comptle th.. a p .
plication and th.. t im e del ...y In m e r
l<et lng during which the C omml...Ion
p rocesses this &pp Ucation.

(C) This P&rallT&ph d escrlb<os t he
type accep t ...nee p rocedu r.. for kits. In.
cludlng an e xample o f the r"Qufred
Idcntification label. T h ill material is
f&iclY stral¥htforw...rd a n d should n ot
requ ire fu rth .. r e x p lana tio n . H owe ver.
it s h o uld be noted that Section 97.3
(u l defines lI.ll external radio fr eQue n .
cy pow..r amptifl.. , kit lIS Ilny n umb<or
of .. rectroruc part& usually p rovided
wlt h II. schem.o.UC or prin ted circu it
board which when ....c m bled fn acco r .
dance wit h In.structions r esults In an
external amplille r. ev..n if addi tional
parts of any ty pe are recurre d to com .
plete the a.ssembl y.

(d) This P&rll.lfraph s imp ly res tates
the Commtsalon's llbUit y. as de fined In
Sectlon 2.1'15( a)(2) a t our r ellUl a tloI1ll,
to deny ... grant o f type accep tance,
even t hou !l"h t he equipm..n t compll.,.
with the &ppllcable technical s tan.
dards. if It III found t hat to n ot Issue
such a grant would .... rve t h e public In_
le......t. eenv..nleIlCf' &TId n ooessi t y by
preventing t h e use of these a.mplltlers
In any re erc ""rvice other t h an th..
Am...teur Radio servrc... The Comm is.
sion could therefor .. deny II. grant of
t y pe lI.OCeptance to r an y amplifi.. r It
felt was des igned for use b y II. CB o r
unlicensed o perator . T h e points wh ich
would be consteeeed In making t hlll de ·
temllIlJl.tion are listed In S ection 97 .77.

14. In addition to the rule changes in
P>lrt 2. a n um ber of chang~ ...r .. ...tee
m ade t o Part 1'7 o f t h e Commlsalon's
Repl...Uons. Th....e ch anges detail h o w
t h .. reQulrement& for type s.ceeptance
win &1'fect the Individu a l a.m ...t eur op
e rator and 8o1so specify t h e technical
re<Iulremen ts for t y pe acceptance. M
wfth th.. discussion o f the changes In
Pa.rt 2. I'&eh section will be covered
8<'partLtely.

Section 97.3. This seetlon h as b<>en
am..nded to add a d e tln ltlo n o f an e x.
ternal r&dio frequ ..n cy powe r a.mpUfler
&n d lion ..xtern&1 radio frequen c y power
amplifier kit.

SPetlon 97.75, This section I'l.'<lu irf'",
lIS of fhe erteeUv" dat .. and for 3 y..&rs
followtnll: that date, t h a t every e xt.. r
nal radio freq ue n cy power ampHli.. r
cap&bl .. of operation belo...• 144 MHz
which i.~ used ...t an amate ur radio sta
tlon bt' of II. type which has received •
llTant o( type aceep tan"" for use Wld.. r
Part 97, H o wever. a n u m ber of exe mp
tlOI1ll to this type llCCeptanCe requI"".
m ent ...re detalled. all r eq u irin g t h&t
the equipment be used on l,. a t II. U·
censed a.m...teue radio sta tton. O f p ar·
ticular interest should be S u b para·
IlT8ph (&)( 2) which states tha t any e x·
t<1'rnal ampllfl.. r orlp;inally purcl,a.sN
befo re t he errecnve date m ...,. oon t lnu e
to be used wlthout n"g&rd to t h e type
acceptance re<Iul rem en t. Thill would
a lso a p ply to any &mpm ler purchased
&1'ter t h .. errecnve date from &n o fher
licensed amateu r radio operawr o r
from II. dpaler who purchased the a.m.
pllfl.. r used from another IIcell8<'d
am&teur radio operator. u lon g as the
amplifier was origlnllll ,. purchased
before the .. tteetive d ...te. The sete of
this equipment Is pennlt tf'd unde r S ec.
tion 97.78. H owever. ... prevlo\l~l y

mention ..d, this applies only to t h ose
amplifleTll In use a t an amateu r radio
station wh iCh. b,. definition. is CUr .
ren tly IIcensf'd. Any ampUfler tn use In
&noth .. r radio service Ia not llT&/ld fa th.
ered Wlder thlll eteuee.

A lso at Interest in this section
should be S u bparll.llT&p h (&)(6) wblc h
8t &tes t h at lI.llY amplilier originally
pureh ased after the effectlye date o f
these regu lations may ai50 be used
wlthout regard tc the t ype llCCeptance
requirem ent II the amplifier wll.ll m ar
ke ted under the m lU"ket lng w&lver ex.
pl...lned In Parll.llT&ph 1\1 o r this order.
As before. this W<luld a1J;o IlIlPly to any
amplllier marketed under t h ia """iver
wh ich w... p urehll.lled &fter the effec_
uve from anoth er ueeesee lI.lIl&teur
radio operator or from a de&ler w h o
llurcha&ed the amplifier uaed from an
other IIcen.sed am...teur operator . n ew
ever . this ampillier must s till be for
use only a t a Ilcensed amateur radio
s tation.

W h ile the rest o f this Sectio n III
falrly self-explanatory. It should be
noted that lUly amplifier purchased
from ano ther licensed ILffiJlteur opera
tcr Or from a dealer Is r.bo ..x empted
from t h e t yve lI.OCept&nce requireme n t
if t h e ampl1tler was: (Il modlfled by

anothe r Hcensed amateur oper...tor
wn c P08Ses.sed ... license of th.. ...ppr o·
prta te t ype wh ich &llo wed him to use
the eq u ipmen t being m odif ied. (2) Ca n·
struct ed (not from an ampli f ie r k ltl by
another IIceIlS<'d amat eur operator. or
(3) constructed by a Ucensed am&teu r
operator from a k it purchased before
t he e ffective d&te of tbese regUIll;t!ons.
H o ....cver. all of t hese e xemptions re 
Qu ire that t he am pllll.. r be used only
a t ll; lI....nsed amateur radio s t a Uon.

It should aIso be noted t h &t this sec
tlon limits t h .. construction (not f rom
a k it ) or modificatio n of these &mpllfi
en; to only One unit or II. p a r t icular
model ampHfler per calendar y e&r.
Any ampllffers constructed or m odi .
fled In eXCe"" of thlll Um lt must be
tYlJ(' ~cepted.

Finally. Pa.tagr&ph (bl of th is !;e(:

t ion references the Comrnlsllion 's
"R &dlo Equipment LIst. EQu fp ml'n t
Accep table for Licensing." ' Any ampl!.
fler on this list ... being app r ovl' d for
use und er Part 97 may be used In the
Amateur R a d io Service.

Section 97 .76. This section requ l...s .
as of t he e ffectlv.. da t<1' &n d for 3 ye &T8
follOWing th&t date. th.. t every e x t e e
nal radio frequen c y power amplifie r
c&P&bl.. of operation belo w 144 MHz
w hich is mlU"keted, manufactu""d , tm
POrted or modified for USe In the Am a ·
teur Radio Service be of a t ype w h ic h
has rCCl'lvt'd a Krant of ty pe lI.CC("p .
tance Jor use undl'r Part 97 . T h e tenn
" modifi ed fo r U&e" does no t mean t b ...t
an a.mateur o perator cannot m odify an
&mp Hfler tha t h as not bel'n type ec
l'eplt'd for use unde r Pa.rt 97. R &ther.
it means t hat lI.llY a m pUf ier w h ich Is
modllied to bt' tl.wd In the Am a t<1'ur
R &d io Service wh ic h Is then manufac.
t u red, marketed Or imported lor use in
that service must also have obtained a
grant o r type accep tance.

S pecllic l' xemp tlo1\8 are listed In this
section for t h .. Individu&l am ...te u r OP
e rat or. All long as the construction
(not from II. kit) Or m od ification is per.
fonned by II. licensed a.m&U,ur opera.
tor. thla equlp m l'nt may be sold I" lion.
oth.. r UCensed ama u'ur operator for
tl.'Oe at his am...t eur radio s tauon. Any
m odif l""'tloI1ll mlUlt be performed by
an am&teur lJcellSl'f' w h ose ncense &f
lords him t he p rlvll..g~ 01 usi ng the
equipm e n t being modified. This eqUIP
m e nt m lly ...Iso be sold to a d"" le r Who .
In t urn, is reqUir ed to ""II the ampllfl.
.. r to ano ther licenSPod amateur rad io
operator for l"'e &t h is &m &teu r sta
ti on. Wblie t his may sound li ke rcq u lr.
In l[ t h e pr"""n tatlon o f an &mateu r Jl.
cense fo r sal.. of thl~ &mplin..r . this is
not the c....... Sections 2,6113 and 2.81 5
p roh ib it the marketln l[ of those a mpll.
f lers that do n ot p<I/iIl"SS a llTant o f
t ype acceptance. H owe ver . the Indivld 
u &l &mateur oper e tor has essentilllly
o.,..n exe m p ted from t his requ irement.
.... dptalled fn t h ts sPd.lon and SPetlon
97.75. Th..refore. as lonll: lIS the sale Is
to an am&teu r radio oper&tor for u se
a t his amateur, t here Is no vtctatton o f
OUr mlLtk etin g rules. An y sale of this
equipm en t to any oth e r person would
be In violation of 8<"<:tlOIlll 2.803 and
2.8 15 In addition to any other a ppllea
ble """t ions 01 the FCC R e llU la tloI1ll.
In t h is regard. it will be the r espansi.
b lll t y of th.. person m a king t h e sale .
e fthe r th.. d..aler Or the amaU,ur o per.
awr, w det<1'nnin.. th&t t h e p u rcb aser
is Qulll if ied w use t he amp illier.

As with Sectio n 97.75. partic ular In.
tere"t should be gtven to Sub para.
gr...phs (a)( 2) lUld ( ... )(6). Th""" subpar.
agraphs are e xpl&lned In t h e d isc u s
sion of section 97 .75 and wo uld allow
t he continued marketing o f any ampli .
f ler or iginally purchased bl'fore t h e ef·
l eetlv.. date or purehlllled ener th....f .
recuve d &te. subject to the conditions
s tated In that d lscUS8lon and these
reJ[llla t lon.• . It should be noted t h at
the construction (not from a. k it) o r
modification o f these ampUfkrs ill
lllni l~d to o n ly onc uni t of a particu lar
model ampllfier p~r calcndar lear.
Any a.mpllffers constructed or modi.
fied In t:XC~SS of this limit must b e
type accepted In order to be markl'ted.

Thill ""ction. in combinatlon ...·ith
Section 97.75 ...'!II sWI allow t h e ama.
teur o per a tor to construct his 0\\..,
equipm e n t : tc modify h ill eqUi pm en t ,
equipm e n t f r om any other radio ""r.
vice or the eQuipmcnt of another a.ma.
teur opel1lwr; to sen'lce the equip.
m en t of another llcl'nsed amate ur op
er&tor: lI.lld to construct one unit of ...
p articula r model amplifier per esl..n.
dll.l" year WIthout Obtaining a l(rlUlt o f

type acppt&nce provided. tn all e......s.
that t he ampllfler meets the a ppllca.
ble technical I""Qulrem cn ts &1't er any
of the ...bove changes a n d t he ampllfi·
l' r ill for u se only a t a licensed amateur
r a dio s tation.

Section 97.77. This section provld""
t h e tecnnfcet stand&l"da which an ex.
ternal ampHfIl'r mlL,t m eet befor e II.
grant of type acceptan~ wtll bt'
lssul'd. The e m iss ion llmltatlons s pe<:i.
fled 8or.. t hose P,..,8Pntl y In Section
1'7.73. T h e deere ....... f rom the &mount
of a t ten uat io n originally p roposed w.....
d on e In an 80ttem pt to preve n t le¥1tl.
mat.. amateu r m anu f ...cturers from
h aving to petfonn II. m ajor r edf'lJIgn o f
their e qutprnen t . R a ther. t h e Commis·
sfon is of the o pinion t h ...t t he licensed
amateur oper&tor is qu ite "",pable of
solving lI.lly Int<1'rf~ren"" problema
wbich m&y OCCU r ...n d s h o uld, the ",,·
fo,..,. n ot h a ve to bear t he e<'On omlc
burd.-n that would r es u lt it ... ti ghter
st&ndard ......... impa.'<ed . In &dd itJon . the
n eed fo r fu rther &t te n uation h as not
been demonstrat<"d . 'Nhll.. the requlr....
m ent to a ttenuate spurlo"" emisaloI1ll
&t ll'ast 40 deo:lb~ ls bO' low the m ..a.n
pow..r of the funda m en tal for oper·
atlon below 30 MHz will prevent t h e
manufacturl' o f t h e majorit y of th~

" b road-band Hnurs," any amphfler
s u bm itted for t ype accept ance would
also have to m l'et thla srectnceucn
wh ..n connected to II. transmitter meet-.
ing t h is rCQ uir..ment even it t h e ampl!.
nee is turned off. T esting a t Our Lab<>
r&tor y Division has shown that som..
o f t h e so-called "Unears" lI.n': n ot ca.pa·
ble of thts.

Also Included in t h is section are the
specitlcat lons to d emonst rate tha t the
amplif ier Is not "",pable o r operation
o n an y frequency in the range o f 24 to
35 MHz. required by secncn 2.815, In
orde r to comp ly with this reqUirem en t,
thc amplUier sh all n q t be c&pa ble of
,.mp!tfy ing any Input s lgn...l ln t he fre·
quene~· rs.na e o f 26 w 28 MHz. In &d di·
t ion . n o mOre than 8 de cibels o f &m pli.
flca.t lon (mean r &dio frequ en c y Input
r'O"'e r versus m e&r\ ou t p u t power of
the an:.pilflc r) wm b e a1low~d in t he
fre QUl' Ilcy rang"" of :14 to 26 MHz a nd
~8 w :>5 w rz.

A list is also Kiven in t h is section for
... numbO'r of design fea tures whleb
wo u ld n orm ...lly p r eclu de a n ampUfler
f rom o bt a in ing a grant of type accep·
tance. T h ..se f~lltures a re . curren ttv.
the majo r d ~sllm <llfference~ bet ween
ll'gitimat" amat l'u r l'Quip m ..n( &n d t h ..
megal &mpUfiers , An.ateur transmit.
ters d~lg nt'd for o per&tlon bl'low 144
MH:l' (th e 2 m eter bandl &re provided
with IUl exU,rnal rel a y CQntact for use
with t he e" tern&1 am pli fi e r. T hill re l&y
contact is used to p lll.Ce t h e a.mpllfler
In the tra.nsmlt mode: h owe ve r , su ch a
contact ill proh lb lt<1'd on CB tr81l&mlt-.
ters. The manufact u rers of mel[a l am.
pllfie" m ust t hl',..,fore provid e ""I1lIing
Intern",1 to t h e a.mpli fler which detects
the Input radio Irequenc y . ignal 8l ld
p laces t h e am plifier In the tra nsmit
mod... S uch Inte rnal sensing On any
a.m plitle r deslgnl'd for ope rati on belo...·
144 Mlb would diSQualify t hat equi p.
m e nt from receiving a. llT&/lt of type
ace..e tanee. as the ""n sinll: wo uld &erve
n o purpose bu t w increase the lnitlaJ
level o f spurlo"" e m w d OI1ll from tr..n
slents when the a.mp lifi.. r Is f irst
l<e yed.

In addition to the Includlnll: of lnU,r.
nal RF sensing. &mpl/fle rs desl¥JIed
for use with ... CB t ra.nsmitter m ust
p rovide more gain In order to amplify
a 4-watt Inp ut s lgn&l as op posed w l he
t OO·wa tt sl gnalus u alfy prod uced by an
BllI&teu r transmitter . The CommWilon
will t hen look for t he provIsion of
mol"" a e tn. n ot pow..r supply limited
gain. deslgn..d Int o th.. &mpllfl.. r than
n ecessary to operllte In the ama teur
se n·lce. While a n Inpu t slgn&l below
..-h ich the amplifier would not operate
cou ld h a ve bee n s peclfled. It wll./l felt
that such a reQufremen t wo uld be too
easy to d ef.....t to neve much effeet.
The requ ire ment t h a t the ampliller be
df'""lgned to II certain ga in IlmJtaUon
wou ld generally requ ire a total red....
s ign or t he ampHfler for mod if ication.
In t h is regard. t h e Commlssion would
not accept an amplillcr with IUl a t
tenuatio n In the Inpu t s tage. especl&11y
II. variab le &ttenu...Uon . as t h is could be
used to defeat the pUJ1>()Se o f thts see
tlon. We resnee that there lion" II. smaU
number of leFtim&te manufacturers
or QRP <lo w power) equipment which
n eeds to boost a low level slgn&l of
about 4 or 5 wattli. The Commission is
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MarL_No _ Ulan __ 01 __ 0' an es_ Rr __ aDIll1lflft"
Ihall be -...etM ....~ 0w1nI&' .....,.
_ J ldar_tlJan , . 00"

fOO" .- ID tht AmaW1Ir _ 80_ wtth.
out • pv.nt of twe """pl.&nDI,

4. A ne"IIl"I.'ll Ia ad<if!d, U follollo's;

1 97.11 Reqlll........nts f.... "',.. arftptanft
at nuna! radio treq_r (RY) po ...
..... p1lfHon .... uluIoaI ndlo (nq""...
q _ ... _tt1lt1er Ir.lu..

~ are cont&tr>ed In aeetIon
WI'.11 of uu. Chapter.

B. Part WI' Ia an>tndf'd .. foll-.=
1. III 1 WI' .J, ne. deflnlllorY o f nte!'·

naJ. n.dio freqUfllQ' power &lIlIl11llel"
and ntern.&l radio frequ.enc, power
ampllfler Ir.Jt are added .. QO'W P&I'
rn.Pba (I I and (aa l," fo llows;

I "'..3 ~n..lt l,,"..

.&) EJ:k7'w.ol nullo~ potlIn

o"UOltl\er. Any domce which. (1 ) wben
ued lo eonJuno:tlon with a n.dlo trana
mlt~r ... a~ IIOIUO:le. Ia e&;*ble of
amplification 0' Lh&t , Ip'al and (2J '
Dot an intep'al part 0' tbO' tn.namItteI"
... m&lIufaetured..

(ul Lrtenl.4l nulio~ J'C"'Ift"
olftpll/ier"tlL Any number 01 e leetron
Ie pu1.s. ....ually provtdf'd with I ache
maUc di&lfalD or prtnted cI.rcuIt
bo...d. which, ...hen ......mbl~ In ac·
cordance wlUl lnIItructlona. l"Nuita In
an nternal n.d10 frequenc, power am·
nuner. even If additional part&: 0' &nJ
type are required to complete UiIetn
~,.

I",·n IllMfoo(paWl
2;. tWl'.l$ "~ tWl',H .
3. A ...... tWl',1S 1& added, .. f olloW&:

1 "'.1$ l '... 01 ntft"a&l .....10 fn,qMMJ
<RF) po.er ..pllfien.

(a) U ntil April 26, 11161, any ntemal
nodlo frequency (RF) powe r amplLfI" r
used or a ttached at &lIy amateur radio
. tation s h all be type """,,pted m accor·
dance wlUl sub part J of part 2 of Ule
FCC'. Rules 'or operation m Ule Ama
teur Radio Sen1ce. unl_ Gn" or more
0 1 the follo wlna' oondtUona are m et:

(I ) The &zQguner • Dot ~ie Of
open.UnIl OQ &n7 treQt>eDef or tre
QUi!Ddea below 144 Wlb;;

(2 ) The amplifier ... orte'n,ny pur.
chased eereee Aprll2;6. lW1'a;

(3) The ampllt1er .....
(I) Cooatl'ud.ed by the 1Icen-ee. not

from an uternal RP power ampllf1er
Ir.It, fM WIe at hili l.iIUlteur n.dlo ata·

""~(il) Purchued by the llcet-.e .. an
external RP power amplifier ltIt
be'on. AprIl 2;6. IWI'&. for _ at hili
amatew' I"IdIo -uor.: or

<WI "odl..'1ed by tbO' Ueu e for IIIOe
at his &IDIltf!ur nr.dJ.o I talian In accar·
dance WIth 1 U OOI a f the PCC'a--(tl 'ree ampuner ... P"'-J"Ch.ued by
the~ from &nDt.!lO'r amateur
n.dio OPl'!'lll.ol' whe>-

m ConatnK'..cI the a.mpUII"r, bu t
not from an lPI:umal Rl" power ampll.
fier Ir.lt:

(ill Purchased the amplifier u an
"",mal Rr po.....r &:Lpl .fI...- klt
eeteee Apr'J 211, IV/! . for UlIIP at h ili
~tfot:r nodlo ataUon; or

1l1!) Modl !l.ed the &mp l!fiO'r for U5e at
b1a amateur rv.<%!o r..auon In acror·
dance wlth 1 2-1001 cf the FCC'a--( $) Tbe n tem&1 Power ampl1ller
w q P lln'haI.O'd from a dea.IO'r who Db
ta1ned It trom an l.mIlt.eur radio open.
tor .. he>-

(\) ConIItructed the ampUller, bu~

not :rom an extemal n:F power lWlllU·
' It'r 1tIt:

(II ) P'urdtued the amputlt'r u an
uternal RJ" power ampll1'ler kit
befon. April 28. 1918. for uae at his
IIIIateUr n.dio s&ation: ...

((in "odLfN!d tbe &lIlIl1tfier for _ at
h l& amateur RdIo .,'lgn m ICOOI"
danoe wlth 12.1001 of the l'CC"a
R ules; o r

lll i The ampl1tler ... 0IrictIIaIIJ' PW"
clIued after AprIl n . IWI'&. and has
been Isaued a lD&rkeUnl waiver bl" the
FCC.

(b ) A list ot type IOOI!pted equlpm"nt
may be Inspected at FCC he&d<lUllrtO'n
In Washtnlrton. D ,c.. or at &n.Y Pee
field o lfloe, Any external RP power
ampllfln appeu1na on thIoI u.t .. type
IoODl'pted 'or _ In the Amate'IIr R&dto
Be"..... m&J' be uae<I m the Amateur
R&d:Io Sel l ke.

(ca. oI_)

<El!p!raUon "u of _)

<To be i1Fle<I bJ Ihe -"' ...-ponalble fO>"
proper _blJ 0' tlLl

11ltlo! aDd ......"'" of. ; ..Able
.. po="taIlY~ 01O.."te.rl

lSu..-uT 0>" CO>ULiA"'"

I ltlte th.t I h.~ oonstruete<l thlll ...ulp.
",,,,,t In _ .-tth 1M! Instruction
manlJal and ........ th~ ;oaru. furnlah«l b f
th~ wppl~r of lhlt t it.

(5) U reque.ted. an unaaaembl~

unit shall be prD't1ded 'or Uiletnbly
and teM. by the Comm1Imon. Sh1pptnc
c~ to and from Ute Com:niIIIon'a
Labon.torY ah&II be borne b7 the aD
p lkant for type aceeptanoe.

<dl TYpe ..,.,.ptanDe o f "J:temal
n.d1o frequenc'7 power amp UfI"n and
ampU'lt'r Idta mu be denied when
den\.a.I. senoes the tlUb lk: Interest. eon·
venlence. lind necessity b y prevenUnl
the use of th...... ampllflen m sel'Viols
other t h a.n the Amateur RadIo Ser·
vice. Oth"r U8eII of theee ampl!tlen,
auch .. In the Cit........ Band Radio
Service. Is prohib ited (1IO!CtIon 1l5.5OIl of
this Ch&lll<'r). Examples of festlln!lO
wh ich ...u result In U", denial 0' type

Panan.Ph Cb ) of t his section.
( $) The . tatIon liDl'1IIIee ahaII be .....

sponsible lo r lnIIurinI that modlIte<!
equipmen t used ' a t his station ..m
comply wl Ul the &Dplleable teduucal
. tandards In Part 91 of this chapter.

4. A n ew 12.1005 Is added to read U
follo ...s:

1 UOOll !:qul_, tor .... la the Ama·
...... Radio 8eJ ,iw.

ta) The "'Den.! provWona of See
Uon& 2.181. US3, l.tlli. 1.tll3. a.M.
2."'. 2.1001. and 2.100J ahaII &DPly to
&PP<IcaUon fOt' &:Ioi1 cn..nt.ll of type ee
o.pt&nc:e for equ!Dn>ent apen.ted
t:nder the requ!rementa 0' Part WI' of
thla ehapter. the Amateur Radio Ser.....

(bl Wh"" perfo",""-, the """" aped.
flf!d In SecUona 2.9111 and 2.9113 0' thla
part. the center of the tn.namltted
b&ndwldth .hall be Wlthm Ule operat
Ina frequ enc7 band b7 an amount
equal to &0 percent of the bandwldth
uUlJseod for the teat&. In addltion. aJd
te.ta shall be made on at least one f .....
QueDCJ In eae.b o f the b&r>dII withIn
which the equipment Ia cape.ble o f

tI
m tn

"(e) An7 _lier of an ..J:temal n.dlo
h'equeDCJ power amplm..r Ir.It .. de
fined b7 S ut.ect.lon " ,3(u) of this
chapter ahaII comply with the t ollo...
Ina requirements.

(I) A.saembl7 o f one unit of a l peclfle
t ype &.hall Ill! made lo exact &CI:Or·
dance with the lnIItrucUona belDl lUI>
piled wlth t h " product belnl marlr.et
f!d. U all o f Ule 11( ' a ,., comPOnents
...... DOt POrmally 'umlshf'd with UI"
Idt. aaaembly sh&Il be made uaIn&' th"
reeo~COInIJOfl"ftta.

( 2) The~t data required
for type~ shall be obtained
for thb unlt and Rlbmltted wiUl t h e
type aooeptance application. Vnl...
oth"""",,, reque.ted. It '- DOt neeH
aary to IUbmlt thl8 unlt ...lth th" appll·
cation.

(3) A copy of the n act IQ/lt ructlofLI
which will be provided fo r ......mbly 01
the equlpmmt .h&ll be provlde<l ln ad·
dltlon to other matoO'rl&l required by
&ecuon 2.• 83 of Ulis part.

(4 ) Th" IdenUltcaOon label requind
b7 aect.Iorw 2.925 lind 2.IOOJ of uu.
part abaI1 be pennanenU7 afflsf'd to
Ute aaan:ablf!d unit and shall be of sut
l\dent abe eo U to be euI.ly read. TIlIP

'o~ lnIorma.Uon .haU be sho...
on the label;

<Name of Onntel' or Type A~)

I'CC m : <TM numbor _ sne<I to th~

"'l"jpment bf lhe Onntor I

Thill ampUtler .-n be uP"Cte<I "" _ If
&'Ith part .1 0' the I'CC Rl!lUWIan> . hen
__ aDd .1' In _ &«lI><'daDre
orlth the InstrucUoII lJaI .......~
Dents _1le<I wlth the UI 00" an exact
.....-. then'ol'.

•

••

••

••

•

•

•

1 U ..l Claanlft in IT,.. aoottpt.... equI,..

-",
(e ) Usen . hall n ot modify th"tr own

equlpmmt no.pt u p rovldf'd b y Pan,.
I"Vta (b) and ( f) o f this aectlon.

( f) Eq u ipment t ype a.co;orpted (or uae
In th" Amauur Radlo SeI'Yk:e P\lflIU'

ant to Ule requiNments 01 Part WI' of
t hb chapter In&7 be modiflf'd wlUlout
reprd to the cood- ltlo.... apee\flf'd In
~ph (b) 01 t his section. Pl'OY1tkd
the follotlln, conditio.... an met.:
II I Any person pe r tonnlnl l uch

modlflcatlo ns on eq u ip ment u..ed
under Part 91 of thl. chapter m Wlt
poase&lI a valid amateur radio open.to r
U....nse o f th" c l&S8 required for the
use 01 the equipment belnl modtfled.

(2 ) Y odIIleatlollll must PW\W&llt to
t his pan.pv.ph be 1lm.ltfod to equip
m ent u.ed at licensO'd amateur n.d!o...-

( ~) Modl f lcat lona apedfled or per
lonnf!d by equlpm"nt manufacturen
Or .uppllen m Ult be In accord&nce
with the requI remen ts set lorth In
Pa.ra.gn.p h (b ) o f this .section.

<41 Modlrtcatlons 'l>C<'lfled or per·
fonned b y license... In t h e Amateur
Radio Bervlce on equipment oth e r
than tha t It al>C<'lfic ll....nsed amauur
n.d10 .tatlona must be lo accordanDl'
wlth t h" requ irem ents ...1 forth In

{\J The Ilppllcation for type a«ep
tano. of an exumal radio freqll"ncy
PO..." r ampllfler under Part 91 o f t his
chapu r need not be &CI:Om panlf'd by
the dlta fl!'Qulred by Pv.raaraph (e) 0 1
th.. eeeuon, In lieu thereot. measure
menlll . hall be aubmltted to ah o w COm·
p ll.anc:e with the technical . peclflca
Uo .... In Subpart C of Part WI' of t hla
chap~r lind such Infonnation u re
quired by SecUon :UOl» o ( Lhls part.

3. SecUon 2. 1001 III amendeo:l by reo
ftstnI the text 0' Pa.racraph (e) and
Iddlna a n .... Pa.racraph (f) to read ..
l ollo Vl:'l;

m1ne<I b7 the nUo of the~I RF drtrInlI
-..at 1__ .....-..-U to Ih&
......., Rr OUlpUt _ 0 ' the amptItW.X-(2) n.. .....plLflH" nhJbtt.l IlmpI1tks-
Uon <0 <ledbelt of plnl bet :M aDd :tI--(c) After Aprtl 2"1, 11118, and u n tU
April 26, 1981 , no person . hall m anu_
fact\U"1!, ....11 o r lease, offer for l a le Or
l ~ase <lnclu d lnl advertlllln i lo r 8&le or
1_), o r Import. . hlp, or distribute
for the pUI'PO!'" o f ...lUnl or leulna or
oH er\na for sal" or lease, any exu mal
n.dio frequency power amplifier or
amplltif!r Ir.lt eaJ)&ble of operation on
any frequency or l requenclea below
144 MH:& unl... t h e ampllfif!r hu ~
eetved a ...-t of t ype aoeeptanoe In
&CIOlIrdance wit h S u bpart J 0 1 this part
and S u bpart C of Part WI' Or oth " r rei·
e¥ant PartI o f t his Chapter. N o more
than 10 ex te rnal radio Irequency
power antp lltl eJ'll or ampll lier 1r.11lI may
Ill! construet f'd for evalul tlon purpDlOel
In p",pan.t1on for t h e . u b m lsllion o f
an &DplleaUon for a erant of type ee.
o.ptano..

(d ) The p roscription In Panan,ph
(b) of thlol ....-tlon shall not a ppl7 to
t h " marlr.etlna , &5 dellne<1ln that para.
rn.Ph. b7 a 1leen8t'd &mat#Ur radio 0p
erator to another llce.-d amateur
radio open.tor of &II uternal radio
frequency power amplifier la brteat.ed
In not more than one unit of t h " '!l&me
model In I eal"ndar y....r by t hat o pe r·
Itor provlded the antllHtler Is for the
amateur oper ator's peMlOnal Wlc at hili
Ueensed amateur radio .tatlon IUId t h e
requl~ments o f seeuera ~1.1 5 Ifld
~1 ."I6 0 1 t his chapter are m~t.

("J The prmniptlon In Paralrraph
(C) o f t hla ....-tlon aha.I.l n ot apply In
t h e In&l"lr.etinll. u deflnf'd lo that P&I'
rn.Ph. by a lleensed &mat..u r radio op
en.tor to anoth"r licensed amauur
radio operator ot an nternal n.d10
frequ e ncy pater ampUflt'r II' the am·
p utler Is for Ule amateur operator".
personal use at h is IIcenaed amateur
radio eteuen and the requlrementa of
Se<:UOfLI 97.n and 91 .16 of this chap
ter are m et.

2. Section 2.963 Is amende<! by
&ddinI a n.... Panlfrap h (j) to read ..
(olio .....:

•••••

ColOCLoa,olfa

16. tn vi..... of the fo "'SOin l . we are
of the opinion t hat t he am"ndf:d ruiN
u dNCTIbfod ..bove and In t he attach""
..ppendlx ue In t h e p ubUe Inte,"t ,
convenlence, and nf'C~ulty. Authorit y
for these amendmenlll III ccntatned In
secucra 4W, 302, 303(el, 303m . and
303{r) a t t he CommunlcatiofLI Act of
1834, u amend""-. Accordln , ly , It Is Or·
df!red. erreeuve Aprt! 28. 11116. t hat
Parts 2 and 111 0' the Comrnlsslon'.
R ul... and ~latlonaan amendf:d ..
set out In the attach""- appendix- It Is
fu rthl'1' ordfoff'd t hat t h is pf"<lCH'dlna ..
oontlnued.

(&ca. t. ~. 4.& SIaL. as ...... n<kd... 10M.
IOU. 8le. :102. 12 Slat.. 2to; 41 UAC. 15-1,
302 , :IOU

hoDlAl. CO......l II IC ATI O".
C OMM'SS ION, "

WII.I. 'A" J . n rCAIl ICO.
Sttrdo ....

(b) Afur Aprtl 21, 11118, no penon
.hall manuf&ctu~, ...11 o r lease, otter
'or we or In.... lincludlnl advertlslna
'or lIlIJe or lease ). or import. shi p. o r
dbtrtbute ' or t h e pUI1l'OR o f ...Illna or
leuInl o r offerlnl for sal" or I......,
any ex ternal n.d10 ' reqll"lIC7 pow"!'
amplltl~r o r amplttler Ir.It caD&llIe of
operation o n any t requ ency or f~

Quencln between 24 and 3S MHa.

Non._rot pUJ'1IOOH 0' (II.1t~ tll.e _ .
ollller &'In be dOflnod lnnoab~ of operatlOll
bet......n 24 ""d 3$ Io4lb U_

U l Th~ ampllfler II.... no rno", t ll.an 8 drel·
belt 01 aaln bet.......n 24 and 2814Hz and be
t .......n 2lI Uld 35 !oI"1iz- 'Thlt ••In It de~.·

Al'PElfOIJ:

A. Part 2 Is amendf'd u lollo..'&:
1. SecUon 2.815 Is amended by delet

Ina~ha (b J. (eJ. and <dl and b7
&ddin& _ Panan,pha (b ), <c). l dl.
lind <e ) to read .. follo..-.:

t 1.815 t:.tn.oOll ndla treq........,. po....
a"'plln~n.

a wue 0' the. manutKturers .....s. re
.uzlnI Lh&t the y prod\Kle amplifiers
(or uu. ~..-UoQ m very Im&l1 quanUo
UeI., wOUld mte'rta1n a requat for a
..&'\VI'1' 0' Lhls requ I~""'Qt with Dl'r 
l.&IJ:l I"Ntrktionll <kptnd.mt on the re._L

I i). M t h ese rule Lm..ndml'.,t! wLU
become e tfo<ctive 30 <uy, aftl'r their
date 0' lnlbUcaUon In t h e l"El>DW.
Ral,. n:>t, a number of m ...k.etinll
problema ue expected to denle p een
CEmlnc Lh&t ....ulpmcon t .un tn the
ma.nutact~r·. or d rale.... Inv..ntoJ1'.
AI uu. Commls;lon hu n o intention
of halUna: the ma.rlteUnr o f th..e I.n\.
putlen manutKtured p rior to the e f·
feo:t1ve date' whleh Ilppev to be de
stirMd Mllel7 for operatio n m t h e Ama
teur Radio Se1'vke, we an prepue<! to
lsIIue a ..a1ver for up to 1~ ' or t h ..
marlr.etlnl '"trtctlon. u apedfle<! m
Sectlona 2.815<bt, 2.ft!5(c ), Ifld 1'1.16,
for 'l>C<'ltlc models o f lUnpllfien. No
waiver o f these requlremenu wUl be
Issue<! to any In di vid u al or dealer.
Ralher, the manufactu~ o r tmcoetee
of th.. equ lp mmt will be required to
• u bmlt to the C omm1Ialon'. t.bo..-to
J1' D1vb1on a """"pie o ( eaeh m odel
ampUHI'1' lind all of the lntormaUon
requind ' Dr obtaIn.lna a ...-t o f t ype
aeeept&nOp, .. shown tn 8eC'Uons 2.M3
lind tn.'n, The lnto......Uon reqll1r"e4 in
Section tn.11(c ) fl"e<l not be au bmlttfod
for th.. waiver request .. section
2.815<bJ wUl not apply for t h is equtp
ment. In a.<Id ltlon to t h .. matertal, We
are alao requiring the au b m lsslon by
the m anufacturt'r or Importer o f the
number o f u nllll o f each model .tUl lo
Inventory. Or proJ~ to be lo Inven
tory. .. 0 1 the e ffeo:t1 ve date' o f tnese
fCIUlatlona. After t h e Com..m.lal<lon has
revl.ewe<! all o f thb matert&l and In
apecled t h e amplifier. a waiver o f the
ma.rltet\na requin'ments" u spedfled
above , wUl be b&ued for any ampllfle1'
which compU... with all 01 the t ype ee
ceptanDl' requl...,m ents" e .e1usive o f
Section $1,1"1<1'), lind &Dpears to be d e
algnf'd IlOlely for open.tlon in t h e Ama
teur Radio Service. H owever. we ...llI h
to emphulze t h a t thl. waiver wlll
apply , trlctiy to the m arlr.etlng o f
tho&e ampllflen or am plifi er Ir.lu m an·
ufactured p rto r to t h e dfertlv" date o f
th...... ~Iatlona lind wUl not n empt
any equipment from Ule manufaetur·
Ina requ ireme n t! eont&1r>f'd lQ SecUona
2.Il5< b ), 2.15150< 1'). and WI' .n.
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c. , tJnW Apr\] 28. 11$1, UIJ' elI~
radio~ (RP') po'WV unpl1tkT
01" n:~ RP power unplin« .tit
marteted lu deflDed til. U II5l, Dl&llll
hot:tW'ed. IInportoed" or IDOdlned lor .
ill the A..II:I&tew' Radio 8Et ike~ be
tnJe .ccepted for 111I ill the "'"" eur
Radkl BenkE lD~ wlth au~

put J of put 1 01 the l"CC'1 R IlIeL
1blII req~mt'i1t cklM not 'PPlJ 11 one
or more 01 tbe 10UowlIlc cond1tlOlUl

~"""I l) Tbe unpllflet' .. DDt "'p"b le or
openUon 00. ILIlJ lI'eQueDCJ or Ire
quu 1M below 164 IiIIIlI;

11 ' Tbe ampUfter ...~ pI.U
eb.uecI before AprIl 28. Ina. b, aD.
amateur radio opera&or l or 111I at tw
amateur radio ..., .

IS) nw unpuner ~ or
mocWled b7' lUI .mateur radio ope...wr
lor 111I at b1a Ub&tew' radio~ ill
IIOODrdaDoe wlth 11.1001 of the PCCa
R uJet;

I f ' The t.lJUIl1ller ... eonatrueted 01'
modtned b, aD. amateur radio o~r

ill tlCODrdux:e wlth • 1.1001 01 the
l"CC'1 a lllel &lid IID1d \0 anotber...
tew' radio 0;= I" or 100 • dealer:

( t l Tbe unpunet ...~ or
IIiOdIBed b7' aD.__ radio openklr
ta~ wlth 11.1001 ot the
~ Ru1eI aDd aoId bp • deaJft' to lUI
amateur radio open.t.DI' lor 111I at IPt
UD&tew' radio ...' or

III Tbe unpunet Dl&llllllldured
bdOA' and hal been 18med • 1lI&I1<et
1nlI .alver b, thl P'CC.

(bl No more than OIIe unit Dr one
model 01 aD. utemIJ RI' POwer ....pU.
tier Iha11 be CDnlJtnlcted or modified
dwtnlr UIJ' eaIeftdar rear b7' aD. ...
teW' radio DPentoI' tor 111I ta the
Amatet.!r a.dto 8.... lee wlthout I.
IP'&Dt of tnJe .ccept&noe.

l e i A u.t of tppe.. ;ted eq"l~t
ma:r be '''''Ill ! !:ted at Pee~
illw~ D.c.. or at &Ill' roc
field otnce. ADp ntemlil RP~
ampUner II&IPMl1nr 00. thl8 lilt u tppe
~ lor .. ta the Amatet.!r Radio
8er¥kE ma:r be ll\&I'I<eted tor _ ill
the Amateur Radio Service.

."'." [~l
t . U'l .71 lD aubpart. D a. red Ml~t

ed,n.'I&.
I. A DeW 1n .on .. added at the end

oflUbp&rt Co u tollo'n;

't7.n 8« d -+ for t;ne 5 & eI.
__ 6, 1 (ltF) ........ ,,,n.n ~ .... tt q
q .... -.un-kka.

( &1 All ert.emlil n.dIo l!"equencp IRPI

MEADVILLE PA
MAY 6

The 4th Annual North·
western Pennsylvania Hamlest
will be held on May 6th at the
Crawfo rd County Fairgrounds,
Meadville PA. Gates open at
8:00. 52 prize ticket requ ired for
admission- $1 to display.
Children free. Hourly door
prizes; refreshments; commer
cial displays we lcome. Indoors
il rain . Talk-in on 04164 and 52.
Details: CARS, PO Box 653,
Meadville PA 16335.

JOHNSON CITY NY
MAY 6

The Southern Tier Amateur
Radio Clubs take pleasure in
announcing their 19th annual
hamlest and dinner. This gala
allair wHl occur on May 6,1978,
at the Lutheran Fe llowship
Recreation Center, Johnson
City, New York, 3.7 mi les north
of NY Route 17, exit 71N on
Stell a Ireland Road. There wil l
be 4 acres of flea market park.

power unpllflet' or nten:>&l RP power
empl1ller kit 1i'W recel" • ItNlt of
tppe aocept&nI:le W>der uu. put oal7 If
• I!'Ult of tnJe &tlCf; 'I .....-w_
the pubUc tateTolet., ",",","'......., or PIlI
~t,.

(III To eeeetee • II'Ult of tppe .coep
t.&noe under Ulia part. aD. eatem&.l RP
power ....pl1ller l haJl meet the e:n!I
11011 llm1laUOtl.l of 1ll'l.'I3 when the
unplifler Is-

II' Operated &t Ita full output
_or.

(1) PIaoed In th, M.:.&Ddb7"" or Mot ,..
gwiUolW, but et1ll _ .....-ted to the...........,"'"

Ull D:1'ro!!:n wlU\ at Ie&et. 60 W&tt:I
mean radio lI'eQueac'7 b:>put power
(..me- • hkber drtTe ~ ..~...,

lei To reoeiYl I. Ift,Il.t of tnJe .coep
t.a/:loI':It under tha. part, In eJl:temaI RP
power .mplltter~ not be c&p&ble
ot open.tkm DlI UIJ' frequency or Ire
quenc:lUl bet ween 3f.00 MHz &lid 16.00
YEs. The t.lJUIllfler 1i'W be deemed In
"'p"ble 01 oper 'lO'll between 2f.00
MBa aDd 15.00 IIIHJI: If_

( 1) Tbe a m pUf1e:' hu DO mon than
, cSedbeI:I of p1n bet...... :M.OO MBa
aDd 11.00 MBa aDd bet_ ..00 IlHs
aDd P .OO YEs. (ThI8 p1n .. det,er.
IiIlDed tip the ratio of the lIlINt RP
~ ataD&l lme&l\ poW'a' m,.~
meat> to the meLIl RP Diltput poweI'
or the ampUtIec'); aDd

(1) 1be t.lJUIUf1er e&hfbltcl DO amDIi
ncaUDlI 10 declbell of pln) betw....n
311.00 MHz and 38.00 YEs.

(d) Tn!e llOC<!"tlInOe ot eatem&.l
radio lI'eQllene, power ND;UIlen or
&IZlP11tIer .tit. mu be denied wbeQ
deDlaI &erTet the PUblk tat.en.t. eee
~'""" Gr r.et ' 1)' b7' l"" 'WUnc
the 111I of U- &.l\UIlIflen: In .1 ""'"'
oU:er than the Amateur RadIo a.nee. Other _ of u:r.- ampll.ften.
NCb .. b:I the C!ttIoeM Band a.cuo
a.n1ce, II prohibI,ted l.MeUoo ".&011.
rumplUl Dr feature. wblcll iD&J'
reeult III dl_I_' or dalJliI ot an ap
pllcl.Uorl fortppe aooeplanee of aneJl:
temal RP po'!"et t.lJUIl1f1er tnclllM, but
""' not llmlted to, the foUowtllc:

(I, ~ .. : lble w1rlne wbleh,
wben IJIA!Ted, woUld pennlt operaUoD
of the &IZlPlifler III • -Inner oontr&r7
to the l"CC'e a uJ.

( 2) Clro:uJt bowde or mm oer dreultIT
to hodUtate the &CJdlUDa of .......po
DeO.l& to ebit.lln the e mpun.re operat..
IlIlr~ ta • mlUl...... COD
tnrr lo the P'ClC'a aw..

lal lDRructIoz» for openUoa or
m<>d1t'katIoI1 of Uie t.lJUIllflet' III &

ing, technical ta lks, prizes, dis
plays, exh ibits, refreshments,
etc. Tickets are $2 for general
admission , $7 lor the banquet
(Includes general admission).
No extra charge lor flea market
parking . Ins ide t ables are
available for $5 each by reser
vat ion only. Additional in for·
mat lon or tickets can be ob
ta ined by writing STARC. PO
Box 11 , Endicott NY 13760.

HOWARD COUNTY MD
MAY 7

The Po tomac Area VHF
Society will hold Its seventh an·
nual hamtest on Sunday, May
7,1978, trom 8 am t05pm at the
Howard County Fairg rounds
approximately 25 miles north of
Wash ington DC, and 15 miles
west of Baltimore, Maryland, at
the Intersection of 1-70 and
Maryland Route 32. Registra·
tion of $3 Includes flea market
or tailgate sales. Professional
food and beverage cateri ng and
un limited park ing will be

menll« _tralT to the PCC'I R lllee;
( f) ADp tatemal or elltemal _tro1cI

or adJuel;meatito tlldl1t&te OPUltinn
of the ampW1er ill a m,nner _ tn.rJ"
to the PCC'I R IlIeL

( t1 ADp tatemal radio frequ....'
eenalnIr dreultIT or UIJ' eJl:tem&J
n1teh, Uie PUl"'POM Dr which .. to
pl&Oll Uie amplifier III the I.t&OImlt
mode;

III The incorporation ot more l ain
III the ...."ll!ler than a. nee u n' to
operate III the Amatellr RadIo 8ervkE.
For poupo&UI of thJI, ~h, an
NDDlifer mIlA mm the tol1owlnl: no,..........

Ul No IIIilpJlfier Ib&l1 be ",peb le of
I<:hle"ttna 1'dllled Dilt&Nt ( 01" hdllled
d-e. lnpuU PDWeI" when drln n w1th
Ie. than 60 walta mean radlo lI'eQUI!ft
C7 InDUt powe r;

lU I No amplifier l haJl be ...."'bl'll of
ampury1n& the Input RP drlvlnl Il IJl&1
by more thaD 11 declbels. (Thle ntn
llmllatloll a. deten:n1ned. by the raUo
of the Input RP drlvlnl II.-! IPle&lI
powerl to the IDH.il RP output~
of the unpl1tler.) If the unpl1ller hu
• ' ........ <I.e. lnput PClW'U'" 01 Ie.
th&il l.Ooo waUe, the pin aUow&noe Ie
~~. PW eu.mp'-, an
ampl1tkT wlth a 1 ' UM'd <I.e. InDUt
power of llOO 1l'UU Ib&l1 DDt be _
Ilk of iIIZilPllfYIna the lIlINt RP drlYlllc
....... Im-n power~t1 II,
more than 10 deelbe1e, eomP&l'ed to
the meaD. RP output power of the un
plifler);

IW) The amplifier ahall not eJl:hlblt
more pJn th&il pennltud II, para.
~b (dX'XUI of thl8 eeetiDD wbell.
drl-a b7 • n4Io~ taput
"'--' of loNe UUiIl to walta _
POW'll' . aDd

(tr) Tbe ....pltfer &ball be "'p"ble of
...."'"' O; !"'...... at It. 1 d UM'd..........

(1) ADp &Uen,.tlgn ta the Input of
the emp!1fU'" 'II'hlch, 'IfbeD ItmD.t>4 or
modified. would pecmJt the ampDner
to tImct10Il at It.I dedped Diltput
power when drlven b, a radio frequen
CY InPUt II.-! ot 1_ thaD. to w.tta
zne&iI power.

er '_ Waft eo.
......... .. PUT D7 ...... PUT.._~ .'. ...
...~ .........._~c.or-..
....~OOOV1'_... i _ ••_u-
n. ........ ' t =1&1~ _ Ordtr

_ ••, led ..... _ require -.. tn>&
• 1....... of UDPUtIen _"'" of __

available. Talk·ln on 146.52. For
further Information , con tact
Paul H. Rose WA3NZL, 2511 6
Oak Dri ve , Da m asc u s MD
20750.

LOGANSPORT IN
MAY 7

The Cass County Amateur
Radio Club hamfest wilt be
held on Sunday, May 7, 1978,
from 7:00 am to 4:00 pm at the
4-H fairgrounds. Go north of
Logansport on Highway 25 ap·
proximately one mile, turn
right , and follow the aSY
signs. Advance tickets are
$1 .50; tickets wi l l be $2.00 at
the gate . Out side setup is free,
undercover $1 .00. Bring you r
own tables. Talk·ln on 146.52
and the Log ansport repeater
147.781.18. For In fo rmati on,
wr ite t o Dave Rc th erme l
K9DVL, RFD 4, Box 146 G,
Logansport, indiana 46947.

BROWNFIELD TX
MAY7

The Terry County Amateur
Radio Club will hold Its annual
swapfest on May 7, 1978, in t he
National Guard Armory, Brown·
f ield, Texas. For more Informa-

__ 144 Mlh 00D4 • baD of __ ·...""non = p=bk... If 'Ice .....,. tt.... , __ :M 00D4 Ii IlIlb. 'nM
tn>&' ;'N'" ..--.. II aD tbM11_"fJ." U!IIume. 10 O'I1_"&'e tile (J •
_ .. ;rob1lIIIUom ....-...: tbe ........r....
tun. martr.euo., 1cclooc,.Uoa. __ of
nn.r r.mz>UtIen ._ " pioN, 0' bl'In&
u...:I W~.-lUi CII 'lbe moJorlt, . b,
,...poWn, • baD In ..sdlUoil to tn>e _
tanee. wlllch IlIeU .. In t Um . baD on thtI
_ of W...... POWft" !lomJIun.,n. bI;a In.cJtut-
..:I ..sdlti<lOl.l ..........UonI where n«oe ...
T rr. Le. tile <>mm' « " II nU~ ...
~~n--e'""",,,._

po , .. l oJ~lmlllt_ 1o

tbM p=n of tbe CIIe... ' , '.. ' , r

_.... ._oatlle_ol_--TM CIIe...1 rt bJ" ....~ • baD II
tr7iIIII 10 bdp _ tbe IN 1

1 = of TV ...
'-fen<>Ol'. I too WlI!b :0 _ U!II PI ct1
-.1-' b." ti>ere II ....._ UIa1 Uie 1m
~ of • baD wID -.I... tbe TV 1ntM1 er
moe I>JObl'Ilm. A l'tU<\7 b, the PloW 0:-.
_ SUift.ll 1ll<nred that lIneu ...,pltflen
..~ .....,ltrt.ed trlll! 'PJIronmetel1 n per.
..,.,l 0' .u CB-TV Inlelferetlft ...... ' But
Uie ... 0 ' _ ......une.. trlU'! CII .u II
~ llIepl.. Tbor.... II amJIl. ' '-N'" u..r.
~ _ .... Intent _ braUnI: the \I..
w1Il _UII_ to do 10 _ u..r.~.a1lo_to__tbe .....__-...:o
.... __ -no- "'" .IIM OW ! Ie!
.a.d, _ ... u. ol_

~ =P=Not ... -.. _ 'pled :0 !be
__~I_ol.CB ...... n.. _
-.t l1PO'· p ' __ . _ "'"
PO"Dhlbli. lhe _111 of ltiIf'&r pLltl
'" ....... ble 0 ' be1rIc p1ed to l<'Ut or
Oih" .....,t_ tn- of ttju lplllftli with
moch h"her ""IIMII _ . _~ n.e pro.
p<:.ed baD __ UlDiIM1" ~er of I"O'lr\I1t.U""
trllb 110 _ th&t tIw p"""""" tn>e ..,.
___~__ boc .. ef·,-

'Ibc .....-1 rt .. b, I!l' ;o:_ ~ baD
-cd I , .. ...' ' j _ _ tIM marIr.et
.._ II . _ :0 ............. "'" otben
_ ... _ u. _ '" tbe OW I I. .. 10
llio<Il.' I ._ . I .... U. C I_ .. _toll.. IOW ' 1 _=_
___~ m _ d _ tbe
~_ ... CB__UIoI_ ""
_ ""''" ol _ -..__ Tbc but .....
wID .-...U- _pil".,. In thtI SO :0 Ja
Mlh treQ.......". ...... _ !.be~
_oItbe~ ......_ ......... _
~__barm:O_"""·
nt-...-. "'" .-... 'Ibc e.-:alleJon
_...-_tbe~"'b..,

nbutlor • ....-_ll7
u.. .:atJ 10 btl~ _ Ie! DAtura
_UIoI C tt ' , TV·
_ .......... OW "'li' ... ar. ....._--

tion, contact Vio la Simmon s
W5 F B M , 1603 Ea s t Tal e ,
Brownfield, Texas 79316.

LAS VEGAS NV
MAY 12·14

The 23rd Annual West Coast
VHF Confe rence will be held at
the Stardust Hotel, Las Vegas
St ri p at Conven ti on Cent er
Drive.

Con ference highlightS: tech ·
nical program arranged by the
San Bernard ino M ic row ave
Society, hospitality room, infor·
mal techn ica l and operati ng
s e s sion s , no ise f igure
measurement s contest , anten
na gain measurements con
test, prize draw ing, 24·hour
adult ent ertainment ! World ·
famous resort hotel with all
fac ilit ies. Look for the Stardust
sign east of 1·15. Take the
sahara Ave. or Dunes-Flamingo
exit. Advance reg istraticn lee is
$4.00 per person ($5.00 at the
door). Make checks payable to:
West Coast VHF Conference,
510 South Rose St., Las Vegas
NV 89106.

VANCOUVER WA
MAY 13·14

On May 13-14, the Clark
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County Amateur Radio Club
will hold its annual Ft. Van
couver Hemtatr. and everyone
is invited to join in the tun. It Is
held at the Clark County Fair
grounds right off Interstate 5,
just north 01 Vancouver, Wash·
ington. Registration is $3 per
person, and anyone who pre
registers by May 5th will get an
extra drawing ticket. The prizes
are too many to l ist , but the
grand prize will be a Kenwood
TS-820S transce iver. Dinner
will be catered and will co st
$4.25 l or adult mealllckets and
$2.00 for children under 12
years. A pancake breakfast wi ll
by served on Sunday for dona
t ions only. There will be ac
t ivities for hams and families
all weekend. Camping with
electricity is available for $2.50
per night . Everything fr om
technical seminar'S to women's
and children's acti vi ties to a
huge swap and shop will be go·
ing on all weekend . Make
checks payable to Ft. Van
couver Hamtatr for registration
and dinner ti ckets. Mail to Jack
Ell is K7SUQ at 9610 SE 6th St.,
Vancouver WA 98664.

DEERFIELD NH
MAY 13

The Hosstraders net will hold
its filth an nual tailga te
sweetest Sat urday, May 13, at
the Deerf ield, New Hampshire,
fairgrounds (covered building
in case 01 rain) . Admiss ion Is
one dollar; no commission or
percentage. Commercial dear
ers are welcome at the same
rate. Excess revenues benefit
Bosto n Burns Unit of the
Shriners' Hospital for Crippled
Children. Last year we donated
$4 30 .80 . Talk·in on .5 2,
146.40-147.00,3940 kHz. If you
have questions, send SASE to
Joe Damasco K1ROG, Star Rt.,
Box 56, Bucksport ME 04416 or
Norm Blake WA1IVB, PO Box
32, Cornish ME 04020 or check
the Hosstraders net on Sun
days at 4 pm on 3940 kHz.

EASTON MD
MAY 14

The fourth annual Easton
Amateur Radio Society nam
fest will be held on May 14, rain
or shine, from 10 am to 4 pm.
The location will be 5 miles
north of Easton , on Ate. 50 at
the Talbot County Agricultural
Center, From the Balt imore or
Washington DC areas , go
across the Chesapeake Bay
Bridge and follow Ate. 50 east
for 21 miles from the bridge.
The exact locat ion is between
mile markers 60 and 61 . There
wi ll be hamlest sig ns on Rte.
SO, north and south. Talk·in on
52 a nd 146.445/147.045
repeater in Cambridge. There
will be some tables, both ln
side and outside, and fairly
priced refreshments. Lots of
room lor tables and tailgaters.
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Donation is $2, with an addi
tional $2 lor tables or tau
gaters . Wrlle Robert l.
Roberts, Jr. K30NU, PO Box
781, Easton MD 21601, or
phone (301}-822-0943 after 6
pm.

WAUKESHA WI
MAY 14

The spring swaptest at the
Milwaukee UHF Soc iety will be
held on Sunday, May 14, 1978,
at the Waukesha County Expo
Center. Start ing t ime is 7:00
am. Indoor space Is available
on an advanced reservation
basis at $3.00 per table. Aomts
sian to the grounds is $1.50 in
advance, $2.00 at the gate.
There will be prizes, beer. and
brats! Direct ions : 1-94 to
Waukesha Co. F, south to FT.
west to Expo. For informati on,
write to Swapfest, PO Box 49,
North Prairie, Wisconsin 53153.

WEST LIBERTY OH
MAY 14

Th e Champaign Logan
Amateur Radio Club, Inc., will
hold It s annual hamlest on Sun
day, May 14, 1978, at the West
Liberty Lions Park, West liber
ty, Oh io. Free admiss ion; trunk
sales; tables are $1.00. Door
prizes . Talk-in on 146.52.

WARMINSTER PA
MAY 14

The Warminster Amateu r
Radio Club's fourth annual
" HAMMART," flea market, and
auct ion wlll be held on Sunday,
May 14, from 9 am to 4 pm at
WilHam Tennent Senior High
School, Street Road (Route
132),2 miles east of York Road
(Route 263), Warminster, Bucks
County PA. Registrat ion is
$1.00, tallgatlng $2.00 add i·
t ional. No Indoor selltng; bring
your own tables . Talk·in on
146.16-76 and 146.52. For tur
ther informati on, wr ite: Horace
Carter K3KT, 38 Hickory Lane,
Doylestown PA 18901 or call
(215}-345-6816.

BENSENVILLE IL
MAY 20

The Radio Amateur Megacy·
cle Society of Chicago will
sponsor Its second annual VHF
antenna ga in measur ing con
test on Saturday, May 20. The
starti ng lime is 1 pm. It will be
held on the grounds of the
Fuck-Reedy Corporation, at
Thorndale and York Roads in
Bensenville, just northwest of
Chi cago. Antenna categories
w i ll inc lude 2 meters , 1,/.
meters, and 430 and 446 MHz.
An tennas for higher bands may
be mea sured , but advance
noti ce must be given to assure
that proper equipment is pro
vided. Certificates stati ng the
antenna's gain will be awarded
for each entry, and prizes wi ll
be awarded lor the highest gain
antenna in each category. A

donation of SO cents per anten
na wil l be requested to help
defray co sts of certif icates,
etc. A detailed information
sheet, inc luding direct ions, is
available from Joe LeKostaj
WB9GOJ, 2558 N. McVicker
Ave., Chicago, Ill inois 60639.

CADILLAC MI
MAY 20

The Wexaukee ARA wil l hold
its 18th annual swap and shop
on Saturday, May 20th. from 9
am unti l 4 pm at the National
Guard Armory, 415 Haynes St.,
Cad illac, Mich igan. Tickets will
be $2.00. Free parki ng will be
available, and there will be a
lunch co u nt er. 'r etk- !n on
146.37f97. Ham pi lots can fly In
to our beautiful airport and
communi ty . Transportation to
and from the armory provided
free.

DURHAM NC
MAY 20·21

The Durham FM Association
w ill hold the 5th annual
"Durhamfest " on Sat urday.
May 20, and Sunday, May 21,
1978, at the South Square
Shopping Center in Durham,

.North Carol ina. Seminars have
been arranged to cover a broad
range of topics from micro
processors and slow scan
television to TVI prevention,
along with getting started in
ham rad io.

WABASH IN
MAY 21

The Wabash County
Amateur Radio Club's 10th en
nual ham fest wi ll be held on
Sunday, May 21, 1978, rain or
shine, at the Wabash County
4-H fairgrounds in Wabash.
large flea market (no table or
setup charge), technical
forums, bingo, free parking,
and lots of good food at
reasonable prices. Advance ad
mission is $2.00; $2.SO at the
gate. Children under 12 free.
Write Dave Nagel WD9BDZ,
555 Valley Brook Lane,
Wabash IN 46992.

SANDUSKY OH
MAY 21

The Vacati onland Hamfest
will be held Sunday, May 21,
1978, at the Erie Count y
Fairgrounds, Sandusky, Ohio.
Come rain or shine. There will
be tables indoors and 8 acres
for trunk sales. Talk-i n on
146.52 simplex. Admission will
be $1.50 In advance, $2.00 at
the gate. Write to the Erie
Amateur Radio Society. PO
Box 2037, Sandusky OH 44870.

LAWRENCE KS
MAY 21

The Douglas County Arne
teur Radio Club will hold Its
third annual auction on Sun-

day. May 21, at the Douglas
County 4--H Fairgrounds, Build
ing 21 . Doors open at9 am, with
the auction starting at 1 pm.
Door prizes and refreshments.
Talk-in on 16176 and 52. For
more Information, write to Joan
Soutar WBrJYPW, 191 9 Melhol·
land, Lawrence KS 66044.

TRENTON TN
MAY 21

The annua l Humboldt
Amateur Radio Club namtest
will be held on Sunday, May 21 ,
at Shady Acres City Park in
Trenton, Tennessee. There will
be a flea market, prizes, ladies'
activities, and l ight lunches.
Talk-in on 37/97. For further ln
format ion, contact Ed Holmes
W4lGW, S01 N. 18th Ave., Hum
boldt TN 38343.

PIITSBURGH PA
MAY 21

The 24th annual Breeze
Shooters' hamfest will be held
Sunday, May 21 , 1918, at White
Swan Park, Parkway West (Rt.
60), near the Greater Pittsburgh
International Airport. There will
be six main prizes, women 's
prizes, a home brew contest,
refreshments, and an amuse
ment park for the harmonics
(discount ride tickets avai lable
at hamfest). It's western Penn
sylvania's largest ham event.
Admiss ion , f lea market , and
park ing are tree ! Talk-in on 29.0
and 28188. Contact Richard
Evanuik WA3LUM, 311 Ever·
green Ave ., Pitt sburgh PA
15209, for information .

EVANSVILLE IN
MAY 21

The Tri-State Amateur Radio
Society wil l hold its annual
hamfest on Sunday, May 21 ,
1978. The loc ati o n i s the
Va nd e r b u rg h County 4·H
Fa irgrounds north o f
Evansvil le, Indiana. Good food,
bingo, and a large tlea market
for all. Two grand prizes to be
given away. No admission fee.
Come join the fun! For more in
formation , write to Steve Harris
WB90YD, R 2, Box 81G, Mt.
Vernon IN 47620. Talk-in on
75115, 19179, or 52.

IRVINGTON NJ
MAY 21

The Irv ington Radio Amateur
Club-K2GQ-will hold Its an
nual hamfest on Sunday, May
21, 1978. It wlll be from 9 am till
4 pm at the PAL. Building, 285
Union Ave.• Irvington NJ 07011,
located at exit 143 north and
143A south on the Garden State
Parkway. Talk-in on 146.34194
and 52. RefreShments and
prizes . Table rental wnt be
$3.00. Contact Peter Kawcn
czyk WB2FAS at the above
address or Ed WA2MYZ at
(201}-687·3240 evenings.



Vo1J RANDOM WIRE ANTENNA TUNER
All band operation (160-10 meters)
with any random length of wire.
200 watt output power capa
bility - will work with virtua lly any
t ransceiver. Ideal for portable or
home operat ion. Great for apart
ments and hotel rooms-simply
run a wire inside, out a window , or
a nyplace available . Toroid induct
or for sma ll size: 4-1/4" X 2-3/ 8"
X 3." Built-in neon tune-up indi 
cator. 50-239 con necto r. Attract
ive bron ze f inished encl osure.

only $29.95
THE ORIGINAL Random Wire Antenna
Tuner. .. in use by amateu rs for 6 years.

-".

sst t-2 ULTRA TUNER
Tunes out SWR o n any coax fed antenna as well as random
wires. Works great on all ban ds (160-10 meters) with any
transceive r ru nning up to 200 wa tts power output.
Increases usa bl e band widt h of any antenna. Tun es out SWR
on mobile whi ns from inside your ca r.
Uses toroid inductor and spec ially made capac itors for
sma ll size: 5ltt" x 2~" x 2)1;.." Rugged, ye t compact.
Attract ive bronze fi nished enclosu re. 50-239 coax co n
nec tors are used for tra nsmitter input and coax fed
ante nnas. Convenient bind ing posts are provided fo r ran
dom wire and grou nd con nect ions.

sst t-3
IMPEDANCE

TRANSFORMER

only

$19.95
Matches 52 o hm co ax to the lower imped ance of a mobile
whi p o r ve rt ica l. 12 po sit ion switch with taps spread
between 3 and 52 o hms. Broadband fro m 1-30 MHz. Will
work with virtua lly a ny t ransceiver- 300 watto utput power
capability. 50-239 co nnecto rs. Toroi d ind uctor for sma ll
size: 2-3/ 4" X 2" X 2-1/4." Attractive bron ze fini sh .

GUARANTEE
AU SST products are guaranteed fo r 1 year. In addi tion, they may be returned
within 10 days fo r a fu ll refu nd (less shipping) if you are not sa tisfied for any
reason. Please add $2 for shipping and handlin g. Calif. residents, please add sales
tax. COD orders OK by phone.

only $39.95
• .. "' ·U

--
SST A-l r rr __~1
VHF AMPLIAER KIT
1 watt input gives yo u 15 watts outpu t
across the en ti re 2 meter band without
re-tun ing. This easy to build kit (approx.
1/2 hr. assembly) includes everything you
need for a complete amplifier. All top
quality components. Compatible with a ll
1-3 watt 2 meter transceivers.
Kit includes:
• Etched & drilled C-10 epoxy solder

plated board.
• Heat sink & mounti ng hardware. All

com ponents - including pre-wound
coils.

• Top quality TRW RF power transistor.
• Complete assembly instructions with

deta ils on a ca rr ier operated T/ R switc h.

only $29.95
$49.95 wired & tested

ELECTRONICS
P .o .B o X 1 LAWN D A L E , C ALi F .
90260· (21 3) 376 -58 8 7 8 10
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Dave Ingram K4TWJ
East woo d Village # 1201 S.
Rl 11 Box 49 9
Birm ingham AL 35210

What Happened To SSTV?

avai lable. Slow scan T V, how
ever, is co mposed of si mple
audio to nes which can be
tr ansmitted using conven
t ional si ngle sideband gear.
This narrow bandwidth tele
vision (approxi mately 11 00
Hz) is accom plished by re
duei ng scanning rates approx
imately 1,000 times and
lowering pixel counts.

As shown in Fig. 1, the
range of frequencies used in
SSTV are from 1200 Hz to
2300 Hz. 1200 Hz horizontal
and vertical sync pulses are
used to initiate the scanning
of each line and the start of
each picture. They are
separated according to their
time periods. Horizontal sync
pulses are five milliseconds
duration each 66 milli
seconds, while vertical sync
pulses are 60 milliseconds
each 8 seconds. This com
prising situation produces
120-line pictures which re
q uire 8 secon ds for trans
m ission. The res ultant
pictu res, which arc a series of
stills, arc then viewed on an
ex ten ded readout cathode ray
tube (radar type). (One of
SSTV's latest innova tio ns, the
digi tal scan converter, allows
SSTV pictu res to be co n
tinuously vi ewed o n a regul ar
TV set. Newly developed
d igital tech niques also permit
these converters to store and

This scene of a neighborhood street \o\<U5 transmitted on 20
meters SSTV by X£2jSC in Mexico City. Late afternoon sun
shaded the right side of the picture. The bottom line is a 5-step
grey scale.

What SSTV Is - and Isn't
As conventio nal televisio n

uses fast scanning rates and
includes large quan ti ties of
video information (called
picture cl ements, or pixels), it
must be transmitted on ult ra
high frequencies where the
necessary frequenc y spec trum
(approximately 4 MHz) is

wild parrots in Nicaragua to
pictures of historical places in
the west or scenes of an
exotic island in the Pacific.
Video capabili ties defi nitely
expand hor izons for todav's
radio amateurs!

mitted from mission control,
contact foreign amateurs and
get a video to ur of their city,
or receive schematics of new
items directly fro m their
designer. The applications of
SSTV are, like its distance
limitations, endless.

O th er p ictu res rolling
d own an SSTV mon itor
scree n ca n ra nge from
weather satell ite pictures that
are being retransmitted by a
slow scanner wi th satell ite
e quipment, scenes of an
African sunset, and views of

it dead or alive?

Oassic SS TV picture of Phobos, the second moon of Mars.
This picture was received at Jet Propulsion Lab as Viking 6
passed within 500 miles of Phobos while en route to Mors. The
picture was then retransmitted on SSTV to amateurs around
the world by N6V. Picture aspect is approximately 8 miles
wide. The large crater on the left is .8 miles wide.
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-IS

O ne of the most exciting
new areas of amateur

rad io communication today is
the dimension of slow scan
television. No other mode can
offer such un ique avenues to
enjoyment as th is wi ndow on
the world for amateur radio.
As the science fictio n-ty pe
sounds of SSTV are heard on
the high-frequency bands,
hundreds of amateurs ex
change pict ures wi th other
slow scanners on a person-to
person basis, view pictures of
Mars whi le they are t rans-



Fig. 1. Fo rm at of signals used in SST V.
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During this same time, the
sync selector (ano ther tuned
circ uit that's resonant at
1200 Hz) passes sync pulses
to the 15 Hz amplifier and
vertical timing circuit. T he 15
Hz ampl ifier boosts inco ming
pulses so they can trigger the
horizontal sweep generator,
while the vertical's dc ameli
fier boosts its pulses so they
can trigger the vertical sweep
generator. The ver tical t iming
circuit merely assures th at
short , rapidly occurri ng
horizo ntal sync pulses aren't
mista ken for long, slowly
occurring vertical sync pulses.
Whe n the sweep generators
are trigge red by sync pulses,
they produce sawtooth waves
which swee p the mon itor's
screen. The overall resul ts are
that brightness variations
modul ating the pic ture tube's
beam are placed at appro
priate points on the screen by
de f lection circuitry, thus
reprod uci ng t h e SSTV
picture. Al tho ugh specific
mon itor designs may vary,
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to rs , fas t scan sampling
cameras, and digit scan con
verters. As the basic opera
t ion associated with any of
these un its employs similar
concepts, a brief descripti on
of eac h o ne fo llows.
P7 Monitors

The fu nctio nal diagram of
a ty pical P7 moni tor is shown
in Fig. 2. Incom ing SSTV
tones are initially appl ied to a
limi ter/am plif ie r, where they
are clipped of amplitude vari
atio ns (noise pu lses, etc.) and
amplified to a usab le level.
T his signa l is then applied to
the sync and video detec tors.
The video detec tor is simply a
tu ned circ u it which is
resonant at 2300 Hz, thus its
ou tput level is determined by
the freq uency of incoming
to nes. This voltage is boosted
by 2 or 3 video amplifiers
(these are actually de amp! i
flers, similar to the type used
in a recei ver's S-meter c ir
cuitry) and ap plied to the
p ictu re tu be as video module
tion .

supply and vi deo s wi tchi ng
inside th eir SST V moni tor, I
suggest you start with units
of the same bra nd. The same
goes for their fast scan vie w
f inders. Later, you can ad d
you r o wn person al to uches.

If you like to bu ild your
own gear, you' ll be glad to
le arn that most of the
presen tly po pul ar circu its are
avai lable on prin ted circui t
boards fro m various SSTVers.
T he best way to learn wha t 's
available and who's produci ng
boa rds is by inq uiring d uring
the SST V net which meets
each Saturday at 1800 GMT
o n 14,230 kHz. Th e gang
welcomes newcomers and is
always anxious to help with
information or probl ems.

Understanding SSTV Gear

The popul ar misconcep
tion that slow sca n television
is complicated and expe nsive
is inaccurate. The cash outlay
for a commerc ially manufac
tured setup is approximately
the same as tha t requ ired for
a synthesize d 2 meter rig.
Amate urs interested in a less
expensive method ca n ho me
brew the ir SST V gear , and
the to tal investment will
range fro m 50 to 150 dollars.

There are present ly three
com mo n types of SSTV gear :
P7 catho de ray tu be monl-

recons truct co nse c utive
pictures , thus producing
limited motio n SSTV.)

Although basic slow scan
TV isn 't an extremely high
resolut ion full- mo t io n
system, it serves an extre mely
unique purpose. It allo ws
amateurs to actually vie w the
people they co ntact, a capa
bility that was previously
o nly a dream.

SSTV for the Existing Ama
teur Setup

The interconnec tion of
slow scan gear to an amateur
station is quite simple, and
the necessary time from
c ar t o n to contact is a
le isurel y evening's act ivity. If
you kno w ho w to con nect
the components of a stereo
system, t hen you can eas ily
wire an SSTV setup. The
SSTV monitor merely plugs
into a rig's speaker jack while
the camera con nects to the
mike jack. Most SSTV un its
incorporate a s witching
arrangement which allows
either the micro phone or
SSTV camera to dri ve the
t ra nsmitter 's audio input.
Preliminary adjustments for
contrast and brightness take
only a few minutes, and
you 're ready for vi deo fu n!

As several manufac turers
include their camera's power

SSTV picture of a New England snowfall in the early mon ths
of 1977. This picture was received on 20 meters during adverse
band conditions.

CQ as received from ON4DN in Belgium during a yearly SSTV
contest.
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Fig. 3. Functional diagrams of sampling camera.

municatlors, there are also
two modes of digital scan
conversion : fas t to slow and
slow to fast. Both of these
modes usc the same basic
concept of converting in
com ing video to digi talized
equ ivalents and accelerating
or decelerati ng them approx i
mately 1,000 times, then
converting them back to
analog eq uivalents at t he
desi red scan form at . Prec ise
clocki ng controls all input!
out put fu nc tio ns. Inco ming
sy nc pulses usually ini tiate
specific clock fu nctions. The
following is a simplified
description of slow-to-fast
scan digi tal scan conversio n.
See Fig. 4 .

Inco ming SSTV is am pli
f ie d a nd l i mited , th en
separated accordi ng to its
video/sync content. The sync
pulses are used to initiate
various docking functio ns.
Dur ing th is same time, video
informa t ion is co nverted to
digi tali zed eq uivalents and
moved into a ti me buffer
register. The digital ized video
information will wai t in the
buffer until docking directs it
to the main memory. After
the main memory has been
loaded, its input is closed,
and the da ta is accelera ted
approx ima te ly 1,000 times.
Finally, t he me mory 's output

SS YV
out sur

vidicon, which is being oper
ated by the fast scan sweep
circuitry, outputs to t he
video amplifier. Next, the
sa m p li ng ci rc uit selects
specific pict ure elements and
directs them to the SST V
oscilla tor. Operation of the
sampler is being co ntrolled by
a comparator circui t This
comparator simply decides
when t he fast and slow scan
sweeps arc a t th e proper loca
t ions, and sends an enable
pulse to th e sampl er at th at
t ime. Output samples are

Fig. 2 Functional diagram of typical P7 monitor.

vary ing voltages wh ich shift
the voltage co ntro lled oscil
lato r, thu s generating SST V.
At the end o f eac h slow scan
line, the SSTV sync circ uitry
shifts the voltage control led
oscillator to a specific voltage
level (output frequency), thus
insert ing sy nc pulses. A f ull
SST V picture is produced
after approximate ly 128 of
these operations. Sam pling
techniq ues are n' t as complex
as they may seem. Integrated
circuits are used to perform
specific fu nc tions, and we
merely let them d o th eir
thing. The previously dis
c us se d voltage co ntr olled
oscill ato r, for example, may
be an inexpensive fC (NE555)
which simply plugs in and
produces a tone, its exact
frequency being controlled
by the vol tage applied to it
Digital Scan Converters

In the same manner th at
two modes, transmit and re
ceive, are used for radio com-
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thei r functional concepts are
s imil ar to the previous
descript io n.
Sampling Cameras

Bas ic all y , sa m p ling
cameras em ploy fast scan
circu itry to operate the ir
vidicon tube, and spec ific
par ts of each ver tical scan are
used to produce each hori
zontal line of slow scan.
Approxi mately 128 of these
li ne-generating opera t ions are
required to produce an SSTV
picture.

Referr ing to Fig. 3, the

CQ received from CE6EZ in Chile during poor band con
ditions. This audio fell into the noise level, although his 5-3
pic tures were still visible.

ID of KH6DEH in Hawaii as received in A labama. The missed
lines near the top of the picture were due to a brief burst of
noise.
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Fig. 4. Functional diagram of digital scan converter.

Concl usion

The chall enging world of
ssTV is a constantly chang
ing and progressive f ield.
Recent advancements include
motion ssTV, color SST V,
3·0 , computer processed
pictu res, and much more. If
you 're the type of person
who enjoys staying o n top of
innovations and being a pace
set ter, I 'm sure you'll find the
world of SsTV a true haven.

SSTV acuvuv can be
found daily on 3845, 7170,
14230, 21340, and 28680
kHz, with 14230 and 3845
kHz being the most popular.
Consider th is a personal
invi tat ion to join our gang.
We'll look forward to seeing
you. •

make length y picture trans
missions before learn ing your
rig's capabili ties. Your finals
wil l th ank you. Usuall y, the
SSTV level is adjusted to
equal half of your audio level.
I f your rig produces 500
Walts output on SSB, for
example, set your ssTV level
so the rig produces 250 Walts
dur ing pic ture transmissions.

A lso, a group of previously
recorded pictures wil l prove
indispensable duri ng those
awkward fi rs t QSO times.

Finall y, I suggest you
begin your ssTV f un
casually. Don 't try to set the
world on fire overnight. Ama
teurs who come on strong
wi th new modes tend to burn
o ut q u ickly , while the
smooth pacers last.
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to connec t the HF rig and
enjoy video communications.
Tune the popu lar SsTV fre
quencies, and watch some
incoming pictures for a whi le
to get the knack of slow scan.
Notice how SsTV expands
QSOs rath er than merely
generating them - how com
plex pictures require explana
tion, how they are affected
by QRM, etc. Al though some
slow scanners call CQ excju
slvelv by video, I sugges t you
use audio and occasionally
add a single SST V pic ture.
This relaxed approach en
courages more replies (espe
ciall y from ligh tly-equipped
SSTVcrs) while giving your
rig a chance to breathe. The
duty cycle for S'SFv is the
same as CW - 100%. Don 't

is opened, and the daLa is
D/A conver ted, The resultant
vol tages then modulate a
VHF oscillator wh ich con
nects to the antenna ter
minals of a regular home TV.
Clocking also inserts specific
levels at the proper limes for
generating fast scan sync
pulses. Since the information
is being read out of the
memory much faster than it 's
be in g writt en into the
memory , clocking also recir
culates the video data as
necessary .

This discussion of ssTV
gear has become slightly com
plex, so I would again li ke to
emphasize that you don 't
need to be an elect ronic
wizard to build or emov
ssTV gear. The advent of PC
boarding allows anyone to
construct even the most
complex gear and assures its
success.

On t he Air With SSTV

Once the SST V gear is
wor ld ng closed-circui t fashion
(ca mera output connected to
monitor input], you' re ready

FROM MURCH ELECTRONICS the UT2000A
THE ULTIMATE TRANSMATCH MULTIBAND ANTENNA 10·80 M

Simi/ar to the one in Lew McCoy'S article
July 1970QST also 1976 Handbook

• Use with any coax or end led random wire an
tenna. ideal fo r apartment dwellers

• 2 kW P.E.P. (1 kW continuous) 1:1 $WR to
transmitter

• 10-80 continuous, including MARS
• Use wi th any wattmeter or $WR indicator
• Heavy duty throughout (4000 volt capacitors)
• Rotary Inductor w ith tu rns counter for prec ise

and rapid tu ning
12" w 12" d ~ 5V1 h , 12 Ibs sh, pping weigh l

• Field Proven 4 years
• Sealed cen ter insulator. 102 It.

wi re , 30 feel heavy duty twin lead
• Coax fi tt ing to connect twin lead to 52 ohm

transmission line (68 feet or more. not inc luded)
• Ready to use. Great on al l bands w hen used with fhe

Ultimate Tr ansmatch

MODEL UT-2000A $139.95 + SHIPPING MODEL B8A, 2000 w P.E.P_ $44.50 p.p.

MURCH ELECTRONICS INC.
Box 35 Frankl in Maine 04634 M43 Phone 207-565-3312
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Simple Receiver

Build This Excitingly

Ray Megiri an K 4DHC
606 SE 6th Avenue
Deerfield Beach F L 334 41

Y O U may or may not be
familiar with t he

varlocs versions of minia
turized communications re
ceivers I've presented over the
past 6 years as part of my
Minicom series. Although I'm
up to an MK VI version at
this writ ing, circumstances
have arisen which promp ted a
decision to revi sit the MK 111.

The Original MK III
T he origi nal MK III

Mtnlcorn' was an electroni
cally tuned 80 meter receiver
designed around the Motorola
MVAMl triple varactor. This
solid state device took the
place of the normal 3·gang
variable capacitor used to
tune the rf mixer, and vfo
tank circuits. At $13.50 fo r
the MVAM1 , 1considered the
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receiver to be more of a
novelt y than anyth ing else. ,
included it in my articl e
merel y to show exist ing possl
b ill tles to fu rth er shrin k
receiver size, never dreaming
of the kind of interest it
would arouse.

As has been said about
most living things, they start
to die the mo ment they're
born. Th e MK III may not
have been a living th ing, but
it sure d ied in a hurry. While
t he a rticle was awaiting
publica tion, Motorol a ceased
production of th e MVAM 1.
Although the MK 111 was
only one of several ideas
covered in th e original article,
almost everyo ne who wrote
to me was interested solely in
duplicati ng the MK III and
nothing else. The question of
whether or not they'd have
gone ahead after learni ng
what it would cost became
acad emic at that poi nt, and
a ll I could do was pass alo ng
the bad news and watch the

tears.

New Hope

After the dem ise of the
MV AM 1, Motorol a int ro
duced the MVAM115 single
varactor diode. It, too, was
designed for electronic tuning
of AM radios and had a high
capacitance ratio along with a
Q of 150 or better. To make
it even more worthwhile, 3 of
the new diodes wou ld cost
o nly about a third the pr ice
of the old MVAM1 . With all
this going for it , it was tim e
to br ing the MK III back to
life. In short order, I o btai ned
so me MVAMll 5s and got to
work.

The resul ts were all I could
have hoped for duri ng the
breadboard experi me nts, and,
as soon as all the variables
had been optimized, a PC was
la id o ut and a finished re
ce iver built. Surprisingly, it
wo rked right off, and all I
c ould assume was that
Murphy was on vacation or

had passed on.

Why Diode Tuning ?

Besides a considerable
saving In bulk, electronic
tuning raises some other
interesting possibilities. The
tuning po t is connected by
wire to the receiver assembly
and t h us allo ws remo te
l uning, if desired. Th e PC
portion of a receiver can be
tucked away in a corner of
the cabinet, while the tuning
pot can be panel mounted
wi thout the worry of
mechanical linkage to turn
t he shaft of a variable
capacitor. Preset voltages can
be switch selected for often
used frequencies. A second
pot controlling a fraction of a
volt can have its output
summed with the main tuning
voltag e t o a llow band
spreadi ng over very small
portions of the dial. In the
modern vernacular, this is
kn o w n as "incremental
tuning." Other ideas, such as
being able to reverse the volt
age so as to reverse the direc
tion of tuning. come to mind
when we are faced with this
problem in connection with
converters. You may think of
more as you get involved with
this method of tuni ng.

Circuit Descript ion

Overall, the new MK III
seems to work better than the
original did. Although no
diode selection was made,
tracking seems to be as good
as that using a conventional
3-gang variable capacitor. Dif
ferent sets of diodes picked at
random were used in the
breadboard and the finished
PC board with eq ual res ults.

A fe w minor changes were
mad e in the updated version
of the rece iver. A Mo toro la
MFE 521 transistor is used in
the rf stage in place of the
40841. A 723 IC regulator is
also new, replacing the
MFC6030 formerly used. A
couple of resistors have also
been added to enhance
match ing to the Murata filters
used for i-f selectivity. Every
th ing else is the same as the
origi nal.

With the values shown, the
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spares I have and what they
cost

After all par ts have been
mounted, you'll have quite a
few empty holes left over.
These are meant for co n
nec ting leads to external
co ntrols and for de power.
The PC layout shows where
everything goes. Some ho les
will no t necessarily be used,
such as all grounds located
around the copper border.
These are fo r conven ience
and no t specifical ly assigned.
Yo u will also find spare pads
for +12 volts and +7 volts
regulated.

Testing and Operat ion

With a 12-vo lt supply. the
receiver should draw between
50 and 60 mA with no signal.
A meter in series with the
power lead or a me tered
supply can be used for the
initial smo ke test in order to

thi s ver s ion smaller by
mounting the resistors and
diodes hairpin fashion. The
resul ting layout is 2.1" wide
by 3_9 " long, almost a half
inch nar rower than the old
receiver.

All resistors are ~-Watl,

5% uni ts with one lead be nt
arou nd a fu ll 180 degrees so
that they can be mounted
vertically in closely spaced
holes. Diodes are mounted
s im ila rly. All p ol arized
ca paci tors are d ipped
tan talum. All o ther ca paci tors
are low-voltage discs, except
whe re silver micas are ind i
cated.

The two 5-30 p F trimmers
are very small 5 mm types,
These, as well as some o f the
other pa rts, may give you
trouble when searching for
sources. If you send me an
SAS E and a list of your
needs, I' ll let you know what

being
mak e

it was all
though t I'd

artic les, you know J use stan
dard 3/8"-squa re 455 kHz
t ransistor i-f transformers for
a lot of my construction
work. In this Case, T1 and T2
are wound o n stri pped-dow n
i-f transformers using salvaged
wire. Refer to Fig. 3 for
winding instruc t ions. The vfo
tank coil is pie-wound on a
sl ug-tu ned for m. The bfo
tank consists of a standa rd
tran si sto r i·f transformer
whose seco nda ry has been
mod ified to o ne turn. Th is
can be acco mplis hed by
gen tly breaking the seco ndary
leads right clo se to the co re
with tweezers and unsolder
ing the remai ning wire at each
pin. Wind a ne w o ne-tur n link
over the existi ng wind ings,
and solder the ends to the
same pi ns used by the origi nal
wind ing.

Since
red one, I

tuning range of 3.5 to 4.0
MHz is covered in 180
degrees of rotat ion of the
lun ing po t shaft. Th is ma kes
it easy to use co nventional
d ials.

Because th e lun ing voltage
must be very stable, a voltage
regulator is used in place of a
zener d iode. A 3-volt inp ut
t o-output d i fferential is
requi red by the regulator, so,
with 7 volts out, the input
must be kept above 10 vol t s.
With a 723, the minim um
output with the conf iguration
shown is about 7 volts,
which, for tunately, is ade
quate for our needs. The
regula tor also powers the vfo.

Construction

There are 3 coils or tran s
formers to wi nd and o ne i-f
transfo rmer to be modified
before construc t ion begins. If
you've read other Mini co m
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Fig. 2. PC board and component layout. Mount the ceramic filters so the circle on top of the
case is towards the 20 pF coupling capacitors.

Ref erences

1. Ray Megir ian K40 HC, " Design
Ideas For Miniature Communica
t ions Receivers," Ham Radio ,
April , 1976.
2. Ray Megirian K4DHC, "The
Minicom Receiver," 73, Apr i l ,
1977.

be at maximum and th e vfo
at zero beat. Adjust the slugs
in T1 and T2 for maximum
response. At this poi nt, you
can turn do wn the af gain to
a co mfor table level and
reduce the rf signal to prevent
overl oading of the receiver
fro nt end .

Once the low end has been
set, ru n the signal generator
up to 4.0 MH z, and rotate the
tuni ng pot up towards the
high end until you find the
signal. The two ceramic tr im
mers across T1 and T2 shou ld
be peaked with the generator
level set at a low level. Repeat
these steps several times until
goo d trac king is achieved.

Finall y, mar k off inter
mediate frequencies on your
dial with whatever spacing
you desire.

Conclusio n
Using the LM373 in cir

CU ilS such as th is aids in
mini atu rizat ion , but it leaves
one major drawbac k. The age
system internal to the LM 373
is no t compatible with thc
rest of the receiver. I have. on
occasion, added supplemen
tary age circuitry to receivers
using the LM373, but, in
those cases, SP dCC was no t a
problem. The o nly alternat ive
is a manu al rf gain con trol , as
was used here.

Al though the MK III
makes a dandy little 80 meter
receiver all by itself, it is also
an excellent tunable i·f
system for a rnultiband con
verter. I used the converter
(since revised) shown in the
MK ly 2 receiver article in
conjunct ion with this tuner
and achieved Sband opera
t ion in a very small package.

The diode tu ning was also
applied to a more ela borate
receiver similar to th e MK IV
and resulted in more fea tures
per cubic inch th an any
Min icom to date. Who knows,
perhaps the variable capaci
tor's days are numbered. -

or
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tuning co ntrol varies the fre
quency on both sides of zero
beat.

The remain ing alignment
steps should be done with the
18()'degree o perating range of
the tuning po t centered $0

that the excess tr avel is
equall y divided at both ends.
Some sort of vernier drive is a
necessity, and a scale should
be mated wi th th e dr ive so
calibratio n points can be
marked o ff.

Set the tuning po t to the
low end starting poi nt and
chec k the vfo freque ncy. It
sho uld be at app roximately
3.0 MH z. I use my scope, bu t
a co unter can be used. If yo u
have no co nvenient way of
read ing this freque ncy, use
bru te force. Feed in a hefty
signal a t 3.5 MHz and rotate
the slug in the vfo tank coil
until you pick up the signal.
The gain controls sho ul d Hill

TUNE RX

2"13819

lose regulatio n at about 10
volts.

Next, turn the rf and af
gain cont rols to maximum
and the bfo to mid position.
Slowl y run the slug in th e bfo
transformer o ut towards the
top of the can. When yo u hit
4 55 kHz, yo u' ll hear a rush
ing noise with two peaks and
a null in between as the core
is rotated . Set the slug to the
null point which is zero beat.
Make sure turni ng the bfo
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with carbonyl E core. The l-tum link is wound over the p ie.

determi ne that there arc no
shorts or fa ulty parts. If dra in
is nor mal, the following pro
cedure should have you re
ceiving signals in 15 minutes
or so.

Using a vol tmeter, adjust
the tri mmer resistor fo r an
output of 7 vol ts from the
regula tor . Make sure the regu
lator is worki ng by varyi ng
the voltage from the power
supply up to 14 volts and
down to 9 volts. You should
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John M. Franke WA4WDL
1006 WeSlmoreland A ve ., ApI. 225
Norfolk VA 23508

Can Hams

Counter Police Radar!

- electronic warfare: another step

of CW Dopp ler rad a r
jamming.

The best place to start is
to obtain an accurate descrip
tion of the hostile unit, the
police radar. A block diagram
of typical police radar is
shown in Fig. 1. The radar
consists of an unmodula ted
CW source, either a kl ystron
or a solid state Gunn or
Impatt oscillator, a duplexer
to isolate the t ransmitter and
receiver, a common antenna,
a detecto r-mixer, and an
au d io -f requ e n c y me te r.
Typical transmitter output
power is in the neighbo rhood
of 10 to 100 milliwau s. The
tr ansmitte r frequency is
10,525 MHz, very close to
the 10,000 to 10,500 MHz
amateur band. Typic al an
tenna gain is between 10 and
20 dB.

Note: Doo't le i t hat complex syn thesizer fake you out. All you need is a common aud io oscure toe, not a
laboratory genera t or li ke Fig. 2. 73 takes no stand in the developing warfare between police radar and hams
interested in countermeasures. The more we read about it, the more convinced we are that police radar
shou ld be ou t lawed asan invasion of person by possibly damaging m icrowave radiat ion . - Ed.

T here is a growing inter
est among amate ur rad io

operators in the development
of a simple and inex pensive
method to jam or otherwise
defeat police radar units. This

article is written to discuss
the vario us methods I have
used and to offe r some sug
gestions for future work.

Electron ic warfare is a
highly-developed military

science, the purpose of which
is to render useless the elec
tronic sensor and communica
ti ons equip ment of the
enemy. This article will be
limited to the narrow realm

In opera t ion, radiat ion
from th e oscillator passes
th rough the dupl exer to the
antenna, where it is radiated
in a narrow beam. Energy
s triki ng cars is Doppler
shifted by an amou nt propor
tionate to the car's velocity.
The reflected energy is picked
up by the antenna and fed to
the detector-mixer. Some of
the transmitter output is
mixed with the reflec ted
si gnal. The detector-mixer,
usually a si mple point-contact
diode of the 1N23 series or a
hot carrier diode in the newer
units, detec ts the difference
freq uency, which is measured
by the audio-freq uency meter
and d isplayed as mph on a
meter or LED display.

An audio-frequency meter
is used because the Doppler
shift is app ro ximately 31.4
Hz per mile per hour velocity,
or a speed of 100 mph pro
duces a Doppler shift of 3140
Hz.

Methods of Deception

1. CW Jamming
Thi s is the first method

amateurs consider, bu t it is
actual ly o ne of the least ef
fective and most expensive.
To use this method requi res
operation outside the ama
teur ban d. It also would be
necessary to use a scanning
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radar si gnal which is mod
ulated to produce the decep
tio n. Th is is accomplished by
varying the apparent size or
radar cross section of your
car. Using an infla table car
and varying the air pressure
would work, but a si mpler
technique is to use an an
tenna with a varying impe
dance load . A test unit was
construc ted with a small horn

•
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car used for the tests.
4. Passive Jamming

T h i s are a is mo st
interesting in that no trans
mitter is used. In baseband
jamming, the deception is
accompl ished by tra nsmitting
a to ne- modulated carrier
whose modulation frequency
corresponds with the desired
Doppler freq uency. In passive
jamming, it is the reflected

.,

Fig_ t, Simplified block diagram of police radar.
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Fig. 2. Phase locked synthesizer.

bo I r

reading any desired speed by
merely modulating an oscil
lator by a tone corresponding
to the equivalent Doppler
shift for that speed. I have
been able to deceive radar
units as far away as one mile
using this scheme with a
15-milliwatt Gunn oscillator
and a 15 dB gain horn an
tenna. The schematic of the
unit is included in Figs. 2 and
3. Fig. 2 shows the phase
locked synthesizer used to
generate equivalent speeds of
1 to 99 mph with thumb
wheel switches. The design is
a hybrid of CMOS and TTL
logic because the parts were
on hand. The design is not
optimum, but it does wor k.
Fig. 3 shows the modulator
which switches the Gunn
diode oscillator on and off.
The photographs sho w the

3. &seband Jamming
This method is the least

expensive and most reliable
method that I have trie d. The
method is si mple and does
not require operation outside
the amateur band. It involves
transmitting a tone-modu
lated carrier within the ama
teur band. Since police radars
have an untuned front end,
the detector-mixer will act as
a detector for freq uencies
outside the police radar band.
If the jammer transmitter,
operating inside the 3 cm
amate ur band, is ampli tude
modul ated by, say, 3140 Hz,
the detector-mixer will detect
the 3140 Hz tone and display
a speed of 100 mph. Hence,
the radar can be deceived in to

receiver, i.e., a spectrum
analyzer, and a voltage-con
trolled jammer oscillator. The
receiver is needed to lock
onto the exact radar fre
quency, because the radar
transm itter is not of crystal
stability. Then the jammer
must be offset from the
radar's freq uency by an
amount equal to the desired
false Do ppler shift. Agai n,
this method is expensive and
requ ires operation outside the
amateur band.

2. Noise Jamming
Noise jamming IS a tech

nique pioneered for use
against radars in the 1940s
and is still effective today,
but it 's not for amateurs who
wish to retain their licenses.
Noise jamming cons ists of
modulating a transmitter with
broadband noise. The band
width of the noise spectrum
is made large enough to cover
the operating band of the
hostil e radar. Covering the
police radar band would re
quire a noise bandwidth of 10
MHz. The radar's receiver has
a band width of only 10kHz.
The result is that, by having
to spread the jamming energy
over ten megahertz of which
on ly ten kilohertz is effective ,
only one-thousandth of the
jammer power is being used.
Also, this method requ ires
operation outside the ama
teur band.
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Th a Naw Modai CTA-2 A Sa.lal Count",. e'a dal lgned .nd built to tha hlgh..t IUnd.rdl
to f u lli ll the naedl of c omm a rcl . l c o m mu nl ca tlo n l, anglnaarlng labs and larloul a~ perl 

manto,.. With an e.ccuracy o f •.00005% (o"a n option) tha CTA-2A ca n handle tha mOlt
c ri tical me..u ••mantl .nd 11 . bout h. lf th. COl t of oth• • comm e .cI.1 c Ounta,".

II you need . r.Il able counter .t.n affo,dable price, t ha CTA -2 A il t he a n swe ' .

G. P. aervutev and V. V.
Kosta rev, Radio Engineering and
Electron ic Physics , Vol. 18,
November, 19 73, op. 1759·1762.
5. "Mobile Smok ey Detec tor;' S.
M. OlberQ W1SNN, 73, Decerroe ,
1976, pp. 32·35.
6. " The Wo rld of X-Beod," Bill
Ho isington K1C LL, 73 , March,
1974. op. 33-44 .
7. "Mobile 2.455 KMC Radar
Rece iver; ' Paul Barton W6JAT,
73, March , 1962, pp. 18-20.

ALL 115 VAC 60 Hz PRIMARIES

_ ~ NSS ·HW·201P;
2000 VCT 500 MA (700
I,l A inlerminenlJ: 7:t!)'h
J6- . 32 lts.
Used $27,50

NSS·S·P243;
900 VCT 2!)() MA: "Yf. 4'I••
3'1. - . 15 1bs , Used, $9.95

If84103AD1 ;
see VCT 2!)(1 MA: ere soe tapped 50. 7!), 120. 175 V:
12.6 V 3 A. 4Yu3Yu4Y,- , 15 Ibs Unllsed. $9.95

If25D84455DC1 ; 40 V 15 A: 5Y••5Y••4Y,- .
18 Ibs U,.."selI $9.95

IfPV·175·9j 15 V 3 A; 13 V 2 A; 6.3 V 7 A: ....un
regulator capac.lor; 4Y,.3'1u3V.", 131bs.
Unllsed $5.95

IfP601719j 12 V 9 A, 44 V 2.5 A; 12.9 V 3,2 A;
12.9 V 2 A. 5 y••4'1••4'1. - . 22 1bs , Unllsed. $12.95

SURPLUS
TRANSFORMERS

Techniqu e , A .N . Volzhin and V .
A . v enovtch, {translation of
A nti-Radar , Military Publ ish ing
House of the Minist ry of Defense
of the U.S.S.R., Moscow, 196m .
Available from Clearinghouse for
Federal Scienti fic & Techn ical
In f orm at i on , Spr ingfield VA
22151, AD682311.
3. " ECM Primer," MicroWaves ,
November, 1969, pp. 44·79.
4. " A Method of Modulation of
Sta ncard Radar Target Signals:'
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10 GU ....
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•

• Perio d Measuremen t (O ptional )
• Input Diode Protected
• 12 V ·D C O peratmn (Optional)
• Oven Con t ro lled Crystal (Op t ional )

±.5 ppm

• Selecta ble Gate Times · .1 & 1 sec.

_.. -- -• ••• •-- •• -·- . - •
" C ' C

,
10 mv @-, ,,,,...- 150 MHz

amateur ca pabilit ies. A listing
of suggested lit erature is in
cluded and is recommended
for potential designe rs. T his
art icle has been limi ted in
scope and th eory with jhc
inten t that in te res ted ama
teu rs will be able to build
workable equipment using
these simple guidelines. This
article does not cover t he full
legal proble ms, and , fo r th at
r e aso n , it would b e
interesting to hear from
lawyer amateurs. •
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• Bu ilt-in Pre-A mp 10 mv @ 150 MHz
· 8 Dlg.t .3" LED D.spldy
• High Stab.llty T CX Q T im e Base
• Bu i lt- in V H F · U HF Prescater
• Automat ic D p Placement
• T CXQ St o . .t 2 pp m
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Concl usion

Ba..e band jamming is the
most e ffec tive and econom ic
method for deceivi ng police
radars. The circu itry is within
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Fig. 3. Gunn diode modulator.

antenna, pin diode switc h,
and dum my load. The switch
is used to alternately t ermi
nate the antenna with the
matched dummy load or a
dead short . The net effect is
an amptl tude -rnodut ated
refl ect ed wave that is capable
of deceiving t he poli ce radar
a t ranges of o nly 20 yards.
However, t he ad dition of
larger and more advanced
antenna designs is expected
to increase this range signifl
cantl y.

WE ALSO STOCK
COMPUTER GRADE CAPACITORS,

STUD RECTIFIERS, end HEATSINKS.

W.,TE Fa. NEW 7 . CATAlOG.
AI prices F,O,B , l,jsna. OhIO.

Please allow lor ShiDPiIg charges, F 1
Us. ,our BIA, VISA,. or M /C Crrrd.

Address Dept. 73 • Phone: 4191227-6573

FAIR RADIO SALlES
1016 E EUIlEKA · 80_ nos ·-tI M .. OHIO ' U801

PROBES
H, ·Z

515.00

•
Low Pass
515.00

$249 .9 5
3 4995
399 .95
5499 5

500 MHl Kit CTR -2A' 500K .
500 MHz AlleITlb led CT R-2 A-5 OOA
l GH l Kit CT R·2 A· l oooK
1GH l Assam b led CTR·2A·loo0A

OP T IO NS . . . .
021 O ven C'vSler $49 .95 OS ) 10 IItC. T ime e... $ 5.00
03 ) ,4 3" LED 10 .0 0 06) Pe< iOd 15 .0 0
04 ) 12 V·DC 10 .0 0 07 ) H.nd le 10 ,0 0

1[j]r;]llJO~1 See you at the Dayton Show 111 ,,~ D' O

DAVI S ELE CT RONI CS 636 Sheridan Or., Tonawa nda, N.V. 14150 716/874·5848
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FOUR-POSITION
TRANSMIT
OFFSET
SWITCH

OOPLEX
INDICATOR UGHT

S~PlEX/REPEATER

SELECTO R

.MHz BAND
SElECTOR SWITCH

10 KHz SElECTOR DIAl

100 KHz SELECTOR DIAl

5·KHz SHIFf-UP
PUSHBUTTON

FRONT-VENTED
SPEAKER HOUSING

LE.D. CHANNEL
FREQ(JENCY READOUT

TRANSM.JT
INDICATOR
UGHT

HIGH/ LOW
POWER
SELECTOR

ON/OFF/VOLUM.E

Midland's Model 13-510 Gives Full 2-Meter Band Coverage
with 800 Discrete Channels, LE.D. Readout, 25-Watt Power
Midland's 2-meter mobile has been designed around a precision P.LL tuner that
delivers 400 frequencies in 10 KHz steps from 144.00 to 148.00 MHz, with a 5 KHz
shift-up giving 400 more. In addition, for repeater operation. 4 crystal controlled
offsets are available with :t600 Hz supplied.

The dual conversion receiver has a multiple FET front end with helical resonator,
monolithic and crystal filters in the IF stages. The transmitter, rated for 25·watt full
power, is switchable to I-watt.

Fully modular construction includes automatic $WR and polarity protection, inter
nal DC fittering and electronic S\lIitching. And there are connectors for optional tone
burst and discriminator meter, as well as external speaker.

It's rugged in its tough metal cabinet ft's reliable with extensive use of integrated
circuits in its all solid state design. High performance mobile microphone, latch-on
mobile bracket and desk stand are included. All you need to do is add an antenna
like Midland·s ModellB-940trunk mount or ModellB-941 magnet mount, hook up
l3.B-volt negative ground DC power, and get on the air with Midland.

UGHTED SIGNAL/
POWER M.ETER
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- FM, RTTY, 10, PL, TT, etc.!

playing back audio tape
recordi ngs of earlier events
over the FM. Primar ily, this
happened when I went to a
TVT·type RTT Y arrangem ent
from my older and noi sy
Model 19 . My only way to
s t ore informa tion became
audio tape, replacing the old
5-level paper tape. The audio
output of tape reco rders is
abou t 4 to 8 Ohms, so I
included a small 4 /8-0hm
winding to 600-0hm windi ng
a u dio tr an sf or mer. This
allows any low-im pedance
output (speaker) to be played
into th e FM transmitter. Th is
later led to the use of another
radio output into the tr ans
for mer and on into the FM
transm itter input (re peate r).
Since all my Moto rola re
ceivers are on the upsta irs
back- porch and my shac k is
in the baseme nt, I had long
before added CO R relays to
the 6m, 2m, and %m re
ceivers. That way I could
detect activity on o ne band
while listening to another
band by lighting lights on a
Sbunon-tvpe office phone I
use as a co ntrol head.

Pushing one of the push
button lights chooses which
transmitter/rece iver is in use
and has microphone/speaker
hoo ked to it. The red bu tton
is used for a tr ansmit button.
It was easy to route the COR
con tacts into this new
system as well , and have the
facility of an emergency
re peater for our storm season
arou nd here.

Next is the norm al hand
microp hone circuit, wh ich is
just like control head use
except for the po t for level
control. If you have a micro
pho ne or handset that just
makes it fo r level, Set t he
modulation pot in the trans
mitter up in the transmitter
for proper devia t ion with the
remote (mike location) pot
set at 50% to 75%. This w ill
leave you range on all the
circuits at the ESP uni t. The
audio and PTI button are
merely rou ted thro ugh the
microphone relay to allow
other aud ios into the same
line. The PTT button on the
microphone now keys the

"
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h. CW tone on voice and
mark shift on TTY.
2. Keying control automati
cally tied to modes of 1.
3. Indicators to tell what is
or is not happening and
enough contro ls to balance
audio levels on all inp uts.

The circu it schema t ic is
pretty st raight forward in the
area o f th e relay contro ls and
the re lays themselves. They
merel y switch the keyi ng line
to grou nd, with the top set
shown, and place audio into a
com mon audio micropho ne
input audio line through the
bottom set. It is the co nt rol
of these relays and the tones,
voice, etc. , t hat is t he heart of
this equipment. I will try to
show here what goes on by
taki ng one function or mode
a t a t ime, working from the
left of Fig. 1, the voice
circuits , t hrough the right of
Fig. 2, the to ne circuits.

Beginning with the left of
Fig. 1, I wanted a means of

@•

t.1I 8 01<
>I.~O."eoo L;:-'IP. tlELl

Fig. I . Voice unit.

at 146.40 MHz, it became a
natural to coupl e all the
audio and co ntrol circui ts of
the RITV and FM into o ne
box and include all the tone
control gear t have, to boot
With these ideas in mind, the
ESP unit was begun . You' ll
see why the ESP t it le really
fits if you bui ld one, as you 'll
begin to thin k the little box is
reading your mind. The unit
incl udes :
1. Audio input controls for:

a. Ha n d microphone
(local ) on FM rack (voice);

b. Handset (telephone) o n
console desk (voice);

c. Aux ili ary audio input
(repeat or tape) (voice);

d. Tone cont rol (burst,
con ti nuous, d ial pulse)
(tone);

e. Touch tone control (IT
pads) (tone) ;

f. Teletype tones (mark
space-shift 10) (tone);

g. Automat ic lOer for
voice or TTY (tone);
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Why Not Go First Class?

David J. Brown W9CGI
RR5, Box 39
Noblesville IN 4 6060

I f you have ever gotten the
daylights knocked o ut of

you, blown up a touch
ton eTM pad with the micro
phone de en the mike-high
line of a Moto rola trans
mitter, been strangled o n the
30-0dd leads between the FM
and your Tclctype®, Of, like
me, all the above - read on.
If you would just like to have
the ult imate in pleasure in
FM (a ll types) and RTIY
operat ion, th is ar t icle should
appeal to you. It brings to
gether all the aud io lines and
PIT circuits under one roof
(chassis), where it becomes
not only a joy to manage and
wor k on, but also, more im
port antl y, a pleasu re to
operate.

Since the pri nci ple RITV
activity hereabo uts is o n FM
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relay rather than the trans
mitter directly.

The handset needs li ttle
more explanatio n than the
hand microphone. It is just a
second microphone in a tele
phone style handset and is
used at the main rad io con
sole/desk.

This completes the voice
circui ts - very simple - and
takes us to Fig. 2 - not so
simple. Skip over the circuit
marked TEC for a minute, as
it has rather broad implica
tions over several of the tone
circuits. Follow the key li ne
to the righ t where diodes 0 1,
OS, and 0 6 are located. 0 1
allows any of the voice
circuits to close the key line
regardless of the tone relays
in or out (total voice co n
trol ), but not the reverse.
You can talk over or with any
of the tones you care to. 0 5
keys the tone relay o n when
ever a voice circuit li ne closes
the key line to ground (i.e.,
each t ime the micropho ne is
keyed). 0 6 feeds the tone

function SWitch, 52, center
arm. For a continuous tone
always on while the micro
phone is keyed, the swi tch is
put in crr for co ntinuous
tone (Le. , subaudlble tone
used on tone access re
peaters). For a burst tone
(whistle-up repeaters, etc.),
52 is put in 8fT for burst
tone. I used a tone generator
described by WB5BAF, and
he states a burst tone of
about 0.4 seconds for the
values given in the base of the
transistor (lOk, 35 uF). Set
the 10k pots for the fre
quencies F1 to F5 desired. A
total resistance in the range
and o ne frequency pot for
1800 Hz is 28k Ohms, or 20k
Ohms for 2400 Hz. That will
get you started. The tone
oscillator is used for all the
single-tone fu nct ions. The
dial (telephone type) keys
this osci llator on via D7 for
the rel ay and D8 for the
oscillator. Use the close-and
hold set of contac ts when the
dial is rotated to stop. The

pulse set of contacts shorts to
ground the audio output
from the oscillator, except
when x number of pulses
(chosen by the number you
dial) allows the osc illator
output through by opening x
times. That takes care of
three of the si ngle-tone func
t ions.

T he fourth single-tone
function is a bit more
complex in routing. but not
in use. Have you ever gone
too many minutes between
lOs during a particu larly
inte resting co nversatio n? It is
easy to do and could get hard
to explain to the FCC. Why
chance it? With 52 in the 10
position, every time the voice
circuits are keyed, a ground is
placed on the center wiper
arm of 52, as explained
above, via 0 6. Conti nue on
through 0 11 to the start
input of the 10 block. Before
you go to Fig. 3 and th e ID
unit, note D12 on this same
start line. For future refer
ence, it performs 0 11's func-

tion when a ground is applied
fro m the RTTY console.

Goi ng now to Fig. 3, the
right-hand block is an un
modified TIL K20 AW re
peater 10 board fro m 73
Magazine, February, 1973.
This 10 er has worked so well
for me in other applications
that I used it here. It requires
a positive pulse to start it and
gives out a high-to-low TIL
keying pulse train (1<:) and a
low-to-high TIL hold com
mand to keep the transm itter
on for the full call even if you
let up on the mike butto n.
This combinatio n of con
trolling signals is not quite
enough to run the E5P unit,
thus the W9CG I con trol unit
on the left and center of Fig.
3.

Enteri ng the left side of
the control board at the
"start" pin, we'l l do the easy
command first. The push
button all ows testing the call
loaded in the 10 board and
the code speed over the audio
monitor, wi thou t keying up
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.,. direct TIL output, low-going,
mar ked TTY, will be covered
later.

That covers all but the off
position and TTY position of
S2 Off is obvious - no
single-tone gear is running.
T he TTY position is merely a
way to allow a separate use of
the 10 unit hold and keying
lines when in ITY operation.
You do not want a pure CW
10 or the tone relay energized
in the TTY mode. I'll say
more on that when I cover
the TTY.

The next mode po ssible is
the evcr-f a lthf ul touch
tone used by so many control
functions these days. Of
course, I included it for so me
of the EME control, but
o ne of o ur local machines in
Indianapol is (l6/76) has a
very usefu l tape function that
is controlled by an incoming
TT 70 seri es nu mber (except
77). It explains the repeater
and its use, mentions other
area repeaters, and gives road
info, weather info, etc .,
depending o n the 7x you
punch. It 's very nice and very
handy, and, if the o ut-of
town mobil e does not have
touch tone in the car, I can
key it up for him. For those
of you passi ng o ur way,
please note audio (voic e)
must immediately precede
the 7x to uchtones, and there
is a 4 5-50 second pause
between requests while the
Strack tape rewinds.

My pad is wired up as
described in one of the many
articles now out, so I did not
include that here. The tones
fro m it couple into the ESP
unit at t he pins marked T T
tones on Fig. 2. The ground
o n any key pushed goes to
the IT all o n Fig. 2 Be sure
to use one that has a level
contro l and is ac coupled o ut
to the outside wor ld. The pad
runs nice ly off the +9 V dc
regulated from the supply
(see F;~ 4).

Now we come to the part
that started the whol e
pro ject. If you have ever run
RITY, you can understand
why. At the right of Fig. 2
are 6 term inals on the back of
the ESP unit. My tone unit is

L _

t akes over cont rol as follows.
1C4 of the 10 board places a
TIL high hold o utp ut com
mand on the hold input of
the co ntrol board (H I). This
is fed to Q3 of the control
board, wh er e it is inverted
into a ground command. It
then goes back to the main
ESP unit, Fig. 2, via th e HO
pin to the center arm of S2b.
In the ID mode, it is used to
hold in the tone relay via 07
and the tone oscilla to r via
0 8. In the TTY mode, it goes
to the TTY control board,
whi ch will be d iscussed under
RTTY.

Key ing of the tone o n 10
function is accomplished by
using the low-go ing pulses
from IC1, pin 8 of the 10
board to turn off Q2 When
o n, Q2 shor ts out the tone
out put via C1. Cl li ne (tone)
is connec ted in Fig. 2 as the
key-tone line o ut of the 10
unit block. Q2 has its emitter
returned to the Q3 collector
rather than ground, to avoid
the audio line being shorted
o ut in other functions th an
10. It go es through Op to
protect the base-emitter junc
tion whenever th e collec tor
of Q3 (hold line) go es back
up to relay voltage (+R). The

.'VIle !Vl fI,
SOUOlC( 4U.

TTl!

+9VDC, ,
SOU" C( SiC

,"0

..0

'"0

Fig. 3. 10 unIt.
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beginning o f the first trans-
mission and not every time
you key during the R1
chosen per iod. Th e next tim e
you key aft er the t imer ICl
has rese t will ID you again,
and all is well. A fact to
mention here is that only
your station is lDed, and that
is all the law requires 
double IDs are unnecessary
and a time waste (especially
o n repea ters). Let t he other
guy 10 himself as req uired 
vou r 10er will remind hi m.
Bear in mind, I am not for
regulat ion requ irin g auto ID
in the ham band s - we police
ourselves rather well. This is
just a handy dev ice to keep
you legal and ease yo ur oper
ating, especially on RTIY.

Once the ID has been
t riggered into opera tio n by
1C2 (also a 555 ti me r), it
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the transmitter (D11 and 01 2
prevent key-up ). The o ther
two inputs arc 011 and 012
men t ion ed earlie r. The
ground command causes a
negative pu lse at IC1 , pin 2
(55 5 timer ) and triggers its
o utput pin 3 high. This high
is present for 2.5 seconds to
9.2 minutes, depending o n
where you set Rl (short time
to check operat ion and up to
9.2 minutes for you r every
1Ominute 10 ). Th e high keys
o n Ql ca use a negat ive pu lse
a t pin 2 of 1C2. There is then
a positive-going pulse at pin 3
of 1C2 to send to the sta rt
input of the K20AW 10
board. If the microphone is
released during this period set
by Rl and pressed aga in in
that period, IC1 stays trig
gered and does not re trigger
1C2. Thus, you only 10 a t the
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of the 10 un it trying to ID.
The hold-ground via Ot 3
preven ts partial IDs from
occurring. Diodes D14 and
D1 5 in Fig. 2 are field
collapse diodes ac ross relays
to pro tec t transistor keying
d ev ices (transistors) from
being reverse pulsed. They
have nothing to do with any
of the diode steering and
contro l diodes.

No w on to the TTY uni t
in Fig. 6 . Th is is the control
and tone-generating unit for
TIY operation. The actual
t one generators are not
shown. but th ey are 556
o sci ll a t o rs just like the
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Fig. 6: TTY control unit.

Fig. 5. Miscellaneous parts.

cont ro l, but that is of no
con sequence to this article.
The ground enter s the ESP
unit o n line 2 of the 6
terminals. It starts the ID unit
via 0 12, immediately forci ng
an ID buffer FIFO hold
con dition. I can go right
ahead and type the beginning
of t he message, as explained.
Line 2 turns on th e TIY
relay direc tly. Diode 01 3 is
used as the TIY ID hold-in
for the TIY relay. Th is
allows for the fact th at you
might go to transm it at the
TTY console a nd right bac k
to receive (pre tty quick ly in
my R/S type) in the midd le
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Thi s way, his machine st ill
sees a mark-ho ld (or almost
mark-hold when ID shift ing).

Here's a bit more o n th e
TIY console wiring before
we cover th e TTY unit itself
(Fig. 6). Line 2 is a hard
gro u nd fro m a transm it
swi tch in th e RTIY console
(across lines 1 and 2). Th is
switch happens to be paral
leled by a set of relay
co n ta c ts in my RTT Y
console, co ntrolled by the
keyboard via a 7400 R/S flip
flop. I have two of the
unused ASCII keys marked
XMIT and RCV that flip or
flo p this R/S for very neat

(, TOP ..

HOLO

,P.CE
m

included in this ESP unit and
only requ ires control signals
f rom the TVT to run it.
Terminals 4 and 5 perform
this mark-space co nt rol from
th e TVT. Li ne 2 is the ground
from th e TVT to contro l the
t ransmitter. Pin 1, of course,
gives the two locat ions a co m
mon ground reference.

I'll first discuss the TIY
unit's t ie-in and the reason
for its inclusion in the ESP
unit. The input marked ID on
the TTY unit block is th e
hold-ground from the ID unit
vi a S2b when in TIY mode.
In this mode, it for ces th e
machine into a mark-hold
tone ou tpu t. It does not
defeat the keyboard of th e
Teletype in my case. My
reason for th is is that I am
using a TVT and a key boa rd
unit with 64 characters of
FI FO buffer memory which
will store up to th at many
characters and hold them as
long as th e FI FO o utpu t
cloc k is disabled. Th is d isable
line is the same line as line 3
of the 6 terminals to the
TVT. It hold s th e FIFO
o u t pu t clock off, th us
sto pping the output of mark
space commands, but still
sto ring the informatio n in the
memory. The insta nt the ho ld
li ne goes high again (end of
10), th e FI FO unloads and
transmits at full mach ine
speed until it catc hes up with
you r typing again. Diode Dt
is used to get the " Here-is"
key of the key board over to
the tone and 10 uni ts of th e
ESP unit. It keys the ID unit
just as the cont rol unit of the
10 bloc k, but it bypasses th e
low minute timer for a " /je re
is" ID whenever yo u punch
the " Here-is" key.

The key Iine fro m the
control to th e TTY unit in
the TTY mode, as stated
earlier, is a low-going TTL
pulse train and is used in the
TIY unit to do a small mark
shift for !D. Th is is commo n
practice, but it is usually
done wi th a hand ke y. It
keeps the o ther guy's ma
chine from running "open"
and cha ttering awa y or pr int
ing garbage as does th e usua l
CW-A1, CW-A2, or voice 10.
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Fig. 7. PC board.

WBSBA F unit for single tone.
The Fl to F5 pots are used to
set up various tones used for
wide or narrow shift and high

88

or low tone groups via a
switch. The square wave out
put from the 5565 is used
instead of the triangl e wave

of the single-tone unit. Th is is
because Further TTL level
processing is goin g to be done
on the waveform before it is

allowed to go out over the
air.

The mark and space tones
run all the time to avoid a
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the TEe switch is in TEC
position, it detects the keying
li ne going back up to the +R
voltage and triggers another
pulse circuit whose pulse
length is ch osen by Rt, Ct for
about the same 0.4 sec
onds as the burst-tone circu it.
The tone relay is held in by
018, the transmitter relay is
held in by the keying line
path through 0 18 and 01,

B9

0...
0

• _~~~ 0...00- 0

· 00

o
'0

o
'0

o
'0

and tone circuits except the
one TEC I skipped over
earlier . TEC is my littl e joke
for "tail-end Charlie." If you
date back to World War II
surplus days, th is was the tail
gu nner in a bomber crew a nd
also th e nickname of a piece
of equipment modified by
hams for 450 MHz work back
then. It is a " tail end" for the
ESP unit as wel l. Whenever

Fig. 8. Component layouts.

o
'0

o
'0

o
'0

small shift downward in fre
quency from the mark tone.
The shift is not enough to
trigger the space decod ing
network at the receiving end.
It is usual ly chose n for about
20% of the difference in the
shift used, i.e. , 34 to 40 Hz
down from mark on 170 Hz
shift and 150 to 170 Hz
down on 850 Hz shift

That covers all the voice

ru n-up error in frequencies
when 52 is in the TTY posi
tion . The +5 V dc can be
switched around wi t h a
fourth section of 52, if
desired, as it is on ly needed in
the lD and TrY modes. I run
the lD all the time wh enever
not in a tone mode, and mine
comes on with the ESP unit
on/off switch. The first half
of the IC1 , a 7403 quad
2-input NAND gate with
open collector outputs, is
used to allow for mark-only
or space-only sending, should
you desire. By shutting off
the mar k or space side
enabli ng circuitry, you allow
only one tone out. A high on
the space input line (line 5
from the TVT) is TT L high
for a space tone output. For
the ON 10, a ground from the
10 control unit hold line
makes IC1, pi ns 9 and 10
low, IC1, pin 8 high, IC2, pin
2 high, and the mark tone is
held on for the duration of
the identification cycle. Oh
disables the first half of ICl
mark-space inputs by making
one input of each tow. Thus
the output tries to go and
stay high and ignores the
other input of each gate. This
effectively disables the TVT
inputs even if the FIFO
sneaks one or two th rough
(depends on your KB/TVT).

Mark and space norma l
TTY tones are produced just
as the hold tone is generated.
Whenever pin 3 of IC1 for
mark or pin 6 of IC1 for
space is driven low by the
TVT inputs going high, th e
pr ope r tone is allowed
through the output pins 3
and 6 of IC2 and is sent to

the filter. This fi lter is just
like the one used by K20AW
in his IOcr art icl e. The filter
output feeds the TTY tone
terminals of Fig. 2.

The CW 10 (TIY) fro m
the 10 unit is a low-going
TTL and drives Y<! of IC2 as
an inverter. This is fed to
another Y4 of IC2 to give an
open collector for keying a
capacitor (Csh) in' paral lel
with the .005 uF tun ing
capacitor on pin 7 of the
mark generator. This Csh,
when chosen properl y, gives a
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salvaged from an older
3QO-series phone. One or the
control head microphones is
used as the loca l mic rophone.
( Li ke most of yo u, I got all
the three bands' equ ipmen t as
mobil es originally.) I bu ilt the
entire uni t into an alumin um
chassis {inverted} tha t is 3"
high by 17" wide by 12"
deep. (Bud AC418 with
BPA1528 cover. Th is leaves
lots of room for the ESP, 10
board, RTT Y board, power
supplies, ctc.. and a lo t of
back apro n room for all t hc
cable conrccuons to the FM
and TVT.) If you rack
mou nt, as I did, consider
modi fying the rack for
d raw er slides like you have o n
your ki tchen drawers. Th ey
are inexp ens ive, avail able at
most hardware stores and
lum be ryards, and plenty
heavy-duty for light equ ip
ment It 's great when ser
vicing the gear or addi ng to it
The only special p art s are the
module used for the aud io
moni tor, which is an RCA
sound output modu le fro m
an XL-l a O series chass is, and
its companion 12-pin soc ket.
The module is a MA N002 A.
The board is laid ou t for
relays by ECI Model 401
DPST, 12 V de, 14 5-0hm
co il. They arc ca lled tinv-T
relays, and I run them off the
+15 V de (+R) through 33- or
36-0hm, Yz W resistors. All
the NPN swi tchi ng t ransistors
can be small signal /switchi ng
types in the 100 mA cate
gory, like 2N706 or HEP724,
except that , fo r the ones
dr iving relays, you may want
something a bit stronger , like
a 2N3643. All non-power
su p ply diodes arc small
switching types of 50 V piv

and 100 mA or so. The relays
d raw around 82 mA, so if
yo u have heavier diodes, use,
say , a 500 rnA varie ty.

O ne small thought : For
those who want the sub
audi ble part, too, sec the
article by WB6GON in the
December, 19 76, 73 Maga
zine. I haven 't com pleted
mine yet, or I wou ld have
included it , too. Let 's see if
my ESP can read your
mind. -

1111
Q

1111·

the loop from a ser ies-pass
supply Iikc so many you have
seen. The except ion is that I
bring out even lower base
current circuitry to the panel
and a pot, and, by controlling
the voltage on the base, I also
control the supply output
voltage and, therefore, the
loop cu rrent over a small
range. Three o lder Motorola
control heads were gu tted for
a 4-pin microphone con
nector on the back apron for
each of the voice circuit
i n puts. The volume and
squelch controls were panel
mounted also (remember, 3
bands - 3 receivers - 6
c o n t rol s ) . Power o n/off
ind ication was replaced by a
neo n on the ESP unit o n/off
line, so the 3 green lights arc
used like the phone lights
controlled by the COR relays
to show band activi ty. The
red lights were used nor mally
to show which transmitter is
operating. Thls is really neat
in the COR-repeat mode, as
you can tell at a glance the
audio from what is going to
where! The nice chromed
switches arc used for several
of t he f u nctio ns where
possible. Panel space is also
needed for the T T uni t pad
and the ro tary phone dial

....

-.. ,.. .-
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inclu ded 4 meters across the
top. I can read fro m the
receiver test octal soc ke t the
limi t e r cu rre nt (s ig na l
stre ngth) and discri minator
(deviation). With the help of
3 friends with frequcncy
synthesis-type transmitters
(mean average of 3 for a
fa irly accurate guess) , I cali
bra te d th c discri minator
meter in kHz devia t ion and
can now help others get t rans
mitters on frequency and
deviation set right - or at
least closer! A third meter
from an older panel {also
Mo torola) and the same
panel's roll clock were also
added. The third me ter reads
the audio in eit her t he
common mike-audio high line
going to the transmitter or
the receiver audio co ming
down to the shack. The meter
is a VU dBm/600-Ohm
model. Of course, a com
mercial-quality mobile spea k
er was added to the panel.

The fourth meter was an
older Simpson that matched
the others in style and had a
100 mA full-scale mo vement
I opened it up (carefully) and
added sma ll red lines (press
on) at the 20 and 60 mA
marks. I use it to moni tor
RTTY loop current. I feed

.......""-
Fig. 8. Component layouts (continued).
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Sidelights

Several cute side effects
have come out of the use of
the ESP unit, no t the least of
which is the fact th at I can
now go do wns tairs, set up a
coup le of swi tches, and
o perate, Instead of cable
changi ng and going crazy.
Before, to go fro m voice to
TT Y to voice meant plugging
and unplugging the micro
phone 4- pin con nector,
hoo king up the key for CW
10, and enough other ju nk to
keep me fro m ru nning RTT Y
hal f the time. I used a large
panel on the ESP unit and
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and the continuous tone by
0 19, for a OA·sccond burst
tone at the end of a trans
mission. Th is is especially
useful in rough copy simplex,
when it is often hard to
understand and know when it
is turned back over to you. If
you set up the tone for this at
about 800 Hz, it really comes
through in good fashion, even
when conditions arc up and
down or just plain lousy.
There would be a path
through D18, 06, and 09 or
01 0 if the unit were in 8fT
or efT tone mode, bu t th is
way I can set up for ID front
end and BIT rear to ne.
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- cyberosis victim tells all

Kenneth S. Widelj[z YlA6PPZ
10960 Wilshire BJvel
Los Angeles- CA 90024

Diary Of A Survivor

I remember the day well 
December 17, 1976. It

was a Friday eveni ng, and I
was se ttled down in a big
comfor table chair in my ham
shac k. Wi th my feet propped
up on the des k, my mind
drifted into a favor ite day
dream - contemplation of
the ultimate amateur radio
contest station. Visions of a
computer-controlled station
and logging system danced in
my head ... no more dupe
sheets, no more hours of
recopying food- and drink
stained scribbled log sheets,
no more writer's-cramped
hand. The possibilities were
endless, but, alas, it was only
a daydream.

The next day I was visiting
Ha m Radio Outlet My
mission was merel y to buy a
balun. Whi le doing the man
datory browsing, I picked up
a copy of the Holiday, 1976,
issue of 73 Magazine. I hadn't
read 73 in years. Imagine my
surprise, delight, and utter
amazement when I saw that it
contained an art icle about a

~ 92

computer-controlled amateur
radio station.

Beginner
I virtually inhaled that

article and the rest of the 1/0
section. I needed to know
more. I sent off for 73's
Hobby Computers Are Here.
I felt like I had been living
under a roc k for two yea rs.
How could this have been
going on around me without
my knowing?

Feeling gui lty about it for
the fir st time, I remembered
that I had refused to take a
computer class as an under
graduate. Why? Well, I lived
in a fra ternity on one side of
campus, and the computer
center was as far as you could
go on the other side. School!
It hit me ~ now I'd take that
course. The wi nter catalogue
for UCLA Ex tension had just
arrived in the mail. A course
was being offered called
" Introduction to Business
Information Systems." That
was close enough! Tuition
was steep at $105, plus a $15

lab fee , plus $12 for a parking
permit. I ran to the bookstore
to get the text - another
$18. The text read like,
"Everything I Always Wanted
to Know About Computers
but was Afraid to Ask." I
fin ished it before the class
started. Unfortunately, the
best thing about the class was
the book.

After the third week, I
didn't go to class. In fact, I
wal ked out in the middle of
the thi rd class after the prof
explained binary numbers for
the third time. He had in
sulted my intelligence the
week before by showing film
s t r ips abo ut co mpu ters
desi gned for fourt h graders. I
had had it with him. Apart
from the text, the only other
valuable part of the class was
the lab, where I learned some
BASIC and got a program to
run.

Tip number one: Spend
your dollars on books and
magazi nes , not classes.

In the interim, Hobby

Computers Are Here arrived.
It's an anthology of articles
and editorials from the I/O
portion of 73 - great intro
ductory material! I remember
it too k me a half hour to
plow through the workings of
a multivibrator flip-flop. But
it came.

By then, I had been going
great guns for a month,
sponging up microcomputer
knowledge, reading furiously .
Then a curious phenomenon
overtoo k me - the classic
mid dl e American over
achiever syndrome. Where
was I going? What was my
goal? When I had gotten into
ham radio, the objective was
obvious: Get that ticket and
get on the air! The license
manual was my bible. What I
had to learn was clear.
Progress was easy to measure
[i.e., copying 100 percent at
10 words per minute, etc.].
Wi th microcomputers, that
wasn't the case. No license
was required. I didn't know
what I didn't know. Was I
frustrated!

I did the only thing I
could do - read more. By
now, it was magazine time.
Fortunately, I had access to
the Micropolis Library, which
contains almost every issue of
almost every ho bby maga
zi ne. I didn't understand hal f
of what I read at fi rst, but the
more I read, the more I in
creased my knowledge base.
By the second or third time I
read an article or an advertise
me nt, I started to grasp what
was be ing discussed. It seems
fun ny now, but it took me
three weeks to learn what I/O
stood for.

After reading magazines
for a while, I was ready for
Adam Osborne's Introduction
to Microprocessors. Agai n, I
started out not understand ing
much of what I read. I did
pick up some of the basic
concepts, wh ich helped every
thing fall into place. It was a
struggle to read, but very
worthwhile.

While in my magazme
readi ng stage, [ started visit
ing computer stores. Bei ng in
Los Angeles, I was blessed
with a handful within twenty



Base 2, tnc., SK, 450 ns static RAM memory board. At 1124, you can have 64K for a kilobuck.

Processor Technology 3P + 5 I/O board. Note the extra tc in the lower right corner added to
buffer the keyboard.

about a specific p iece of
equipment, you 'll probably
find the designer in the manu
facturer's booth. T here's also
a cha nce that you can win a
door prize. Th e first co m
puter sho w I went to resulted
in my winning an eight-week
course in BASIC. If I had
paid the $100 they were
charging for the course, I
would have felt ripped off.
For free, it was decent. My

odds are also that you'll be
exposed to a lot of different
computers. The hands-on
experience can he lp you
whe n the time comes to
choose which m icrocomputer
to buy.

Tip number four: Go to a
persona l computing show.

Admissio n is a couple of
bucks, and it's worth it just in
the literature you can pick
up. If you have any questions

mentor? The most obvious
place is at compu ter club
meetings. Computer shows
are also a good place.

Tip number three: Join a
com puter clu b.

Chances are some club
member will already have
solved th e p roblems you are
faci ng. You will also make
new friends and probably
gain access to their computers
until you get your own. The

minutes driving time (every
thing is a t wenty-minute drive
in Los Ange les). For the first
coup le visits, I looked over
sho ulders. Usually they were
the shoulde rs of a twelve
year-old who knew so much
more than I did it was fright
ening. It took three visits to
get over "terminal fright" and
actually sit down an d try
some Star Trek.

I fou nd that most clerks in
compu ter stores can't help
bu t tal k over beginners'
heads. It's hard no t to do.
Now, when I show a friend
my co mputer, I use ter ms
that are second nature to me,
like I/O. port, address, etc.
It's easy to forget how long it
too k me to understand them.

Tip number two: F ind a
mentor (or two or th ree).

A microcomputer mentor
is the equivalent of the ham 's
Elmer. Mentors must be
c hosen ca refu lly . Your
men tor must have th e abi lity
to ma ke complicated things
simple. He (or she) must have
the patience to run over
things a third time. when
you've forgotten the answer
to the question you asked last
week and the week before.
Your mentor must be ab le to
assure yo u that yo u will be
able to get up and running.
even tho ugh that board you
b uilt won't work. Mo st
im p o r t a n t. your mentor
needs to be an accomplished
troubleshooter with an
adequate test be nch. Few
people can be all t hose thin gs.
That's why you probably
need more than o ne mentor.
Also, few peopl e have the
tim e to do all those things
with you. I find I can " time
sha re" m y thr ee main
men tors, get all of my ques
tions answered and p roblems
solved. an d not alie nate any
one of them by being a pain
in the neck.

I've been very luc ky in
find ing mentors. In fact , I
h av e specialized mentors.
Mentor Ken is basicall y a
software man. Men tor Steve
is a se lf-proclaimed I/O
expert, and mentor Phil is a
hardware man.

Where do you find a
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Solid State Music VBT video board in the mother board with the Tarbell cassette in terface and
3P +5 edge connectors to the rear.
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co nclusion is that tip one still
applies.

Novice

In April, I attended the
first West Coast Computer
Faire. During dinner at one of
the banquets, I ment ioned
that I had just gradua ted
myself from a beginner to a
novice as far as microco m
puters were concerned. I was
asked th e difference. It's
easy. A beginn er doesn 't
know what he doesn' t know,
while a novi ce knows what he
doesn't know.

When you know what you
don't know, you know
enough to start th inking
about buy ing your own
system. I decided I wanted to
build mine. [ hadn 't built
anything since I was an ama
teur radio Novice, and what I
had built then often didn't
wo-k That had made me an
appliance operator once I'd
gotten my General license. I
didn 't want to be afra id to
open up my compu ter and
pull it apart

To get my feet we t with a
printed circuit board project,
I bought a twenty-four-hour
clock kit. What a shock that
turned out to be. I remember
u sing a huge 1,OOO-Watt
soldering gun to build my

•

Novice transmitter (that was
a project that worked). Now I
had to get a 2S-Watt iron.
When I bought it, my though t
was, " Can this melt solder?"
Well, I quickly found that th e
key to wor ki ng wi th a PC
board is th e pro per tools.
That clock was a disaster be
cause I didn't have a vise, a
very small tip on the solder
ing iron, or a solder suc ker. I
was shoc ked when th e clock
almost worked. I say almost
because one segment of each
digit was out, When I got the
fixed board back from the
supplier, I found that the
problem had been that I
d idn't know I was supposed
to clip th e co mponent leads
close to th e board. Since it
was a sandwich co nstruc tio n,
the long leads had shorted
something out. After th at
experience, I don't know why
I decided to go ahead and
build my computer.

Tip number five. Get the
proper tools.

I'm not goi ng to go into
tools in dep th. They 've been
covered in other articles. Two
things I found that are man
datory are a PC board holder
and a smock. PanaVise makes
a beautiful PC board holder.
Their whole setup is very
expensi ve (abou t $45). How-

ever, you can use the PC
board holder (about $15)
squeezed in a cheap vise, and
it will do the job. There is
nothing more frust rating than
chasing a PC board around
th e wor kbench when you've
got a soldering iron in o ne
hand, solder hanging out of
your mouth, and a need le
nose pliers in th e other hand.

Any smoc k that covers
you down to the knees will
do. I learned the hard way
after I burned a hole in a nice
pair of pants when some
solder flicked off the sponge I
was cleaning the iron on.

Also, get a very, very small
pointed tip for your iron.
You can't believe ho w close
some of those pads are o n th e
PC boards.

Tip number six: Know
what you are buying.

Now let me tell you some
things I learned, much to my
dismay, after I bought my
Imsai. I bought the Imsai
because I wanted something
in ki t form th at had a front
panel. Mentor Steve had built
both the lmsal and the Altair,
and his recommendation of
the tmsal was good enough
for me.

After making the decision
to take the plunge, I phoned
half a do zen stores to get th e

cheapest price. Prices varied
from $651 to $751. Some
gave lower prices but witho ut
the 22-s10t mother board .
Si nce then , I've seen them for
as little as $599 with the
22-slot mother board . The
price is deceivi ng. You can't
do anyth ing with what you
get for that price.

You don't get any mem
ory. With the 22-slot mo ther
board, yo u get only two edge
co nnectors. Surprise - edge
co nnectors list at $7 eac h.
Multiply that times th e
twe nrv you need, plus card
guides at 254 a shot, and
you're looki ng at an addi
tional $150. You don't get a
fan (about $20). You don't
get lC sockets (about $12 for
the CPU and front panel
boards).

You have to buy th e
sockets. If you know about
the problem in advance, you
can save some money by
going mail order. You can
wait on th e fan. When you do
get one, spend th e ex tra
money and get a whisper fan.
I did n't, and I wish I had.
Anyone want a nonwhisper
fan, cheap?

Now fOf the edge con
nectors. You must get them.
If you only get a few, you are
going to have to take the
whole com puter apart some
t ime in the futu re when you
want to expand (and you will
eventually). I wound up
buying twenty wire-wrap
edge connectors from Jade
Company for about $3. 10
each. You may wi sh to spend
an ex t ra buck per co nnector
a nd get solder tail co nnectors.
Putting in wire-wrap co n
nectors is a major chore. It
too k me literal ly twelve hours
to insert, solder, clip the
posts, and chec k for shorts. It
took literally one half hour to
get th e first co nnector in t he
mother board. That 's not
counting the twenty minutes
I spent the first time I tr ied
the first one, before quitting
in a screaming fit. By the
time I got to the twentieth, I
had it do wn to a t wo-min ute
job. The idea is star t on one
side, place pressure on the
top of the edge co nnector



Dem ons trating the 4-handed soldering tecnntque.

with one hand, and use the
needle-nose to pull the pins
into the holes with the other
hand. Use a continuity tester
after soldering each co n
nector. Chec k both adjacent
and o pposite pins. That's 150
chec ks per connector - very
t ime-consuming, bu t neces
sary. If you don 't check until
the end, and there 's a short
on the mother board, good
luck. You 'll need it.

I ought to digress back to
the day toward the end of
Apri l when I actually too k
possession of my lrnsai. When
I got back to the office, I
ope ned the box. That was as
far as I got for t wo days. I
ca r e fu ll y ex t rac t ed the
manual first and read it cover
to cover.

After reading the manual,
I got up enough nerve to d ig
deeper in the box. Under a
large cardboard square were
thr ee smaller boxes. The first
o ne I opened was empty!
Uh-oh ! As it t urned out, all
the parts were there, the
empty box was just filler, as
were thousands of those little
whi te plastic wormy-looking
things which filled an enti re
wastepaper basket. Fo r the
next two days, I opened up
the parts boxes and chec ked
against the parts list, warming
up for getting under way.
Soon I ran out of excuses. It
was time to get down to
construct ion.

My lmsai went together
without a hitch (excep t for
the mother board). I fou nd
the assembl y instr uctions to
be adequ ate , although some
t imes confusing o n the first
readi ng. I too k my time, a nd
it wound up taking about 50
hours, including mo ther
board. I was flattered when
my mentors Steve and Ken
complimented me on how
good a soldering job I did.

I might add that I built my
computer on my office desk.
That's probably the on ly
benefit to start ing a law prac
tice wi tho ut an established
clientele. I shar e office space
in a suite with my father,
and, o n the first day that I
had tool s and parts spread
o ut all over my desk, with a

smoc k over my suit, h is com
ment was, "Ken, thi s buildi ng
isn't zoned for manufactur
ing."

Tip number seven: IC pins
are numbered in a "U".

I only made o ne error in
build ing the Imsai. That was
o n the modifi cation which
ma kes su re the board co mes
up in wait after po wer-up. It
requi red a few jumpers. No
one told me that fC pins are
numbered in a "U", which
means that, on a sixtee n-pin
jC, to p left is pin 1, botto m
left is pin 8, bo ttom right is
pin 9, and top right is pin 16.
I had co unted from top to
bottom and then jumped up
to the top again.

My Imsal didn't wor k,
even after correcting my
e rror. Even the mentors
couldn 't solve the pro blem,
notwithstand ing a few mid
night tr o ub l esh oo tin g
sessions.

I knew the pro bl em wasn 't
in the MPU board beca use it
had worked in Steve 's com
puter, even though it didn't
wor k at f irst. Steve removed
each chi p, chip by chip.
puckered up and blew hard
into each socket, and then

replaced the chips. I laughed
when he did it . but, believe it
or not, the darn thing worked
in his computer then. Talk
abou t bei ng fi nicky.

The front panel board
wouldn't work, though, even
after Steve applied his magic
lungs. I even subst ituted
every chip from mentor Ken 's
working lmsai.

For tunately, I had bought
my lmsal from a store with
expert technicians, the Byte
Shop of Tarzana. They fou nd
the problem (traces shorted
because of defective etching)
and fi xed it in two days.

After borrowing a 4 K
memory board fro m mentor
Phi I, I was, in a manner of
speaki ng, up and running.
Unfortu nately, all I cou ld do
was play "chase the bit,"
That grows old very fast.

Intermediate
Havi ng built a microcom

puter, I consi dered myself no
longer a novice . Perhaps it is
presum ptuous to consider
myself a n intermed iate. I
guess it's that overach iever
syndrome in me. In any
event, once you get the basic
compu ter built, it 's t ime to

enter the termi nal stage in
your ho bbyist career.

At firs t, the attraction of
an eighty-character line and
twenty-four lines plus the
"professional" look led me to
believe I wanted something
like the ADM·3. The cost
wound up leading me to
assemble a keyboard, mo no
itor, I/O board, and video
board. It was funny how it all
came together for me. I spe nt
some time one morning
trying to fi nd a black-and
white t welve-inch Hitachi TV
because I had seen a good
article in Kifobaud on co n
verting it to a monitor. Be
lieve it or not, in a ci ty the
size of Los Angeles, I
couldn' t find what I wanted.
I was interrupted in the
middle of my quest by
men tor Steve, who to ld me to
start my cloc k running, as he
had a legal probl em. It turns
out he also had a nine-inch
Sanyo monitor he didn 't
need.

The same day I heard of a
computer store going o ut of
business. I picked up a South
west Tech keyboard and
enclosure fo r $60. Al so the
same day. mentor Phil said he
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During the building phose. Note that the Pana Vise PC board
holder is used with a cheap vise as a bose. Also note the smock.
(Note, too, that the XYL is looking over the author 's shoulder,
as usual.)

had a video board he couldn 't
use. Add a Processor Tech 3P
+ 5, and I was in busi ness. I
got the 3P + S becau se that' s
what my mentors had. Con
forming to your mentor 's
configuration is an important
consideration. It makes things
much easier.

Putt ing the 3P + S to
gether was a breeze. Under
standing how to use it was
something else. There are so
many options and ways to
configure that board that it
can blow your mind. Fortu
nately, my mentors rose to
the task.

To interface the keyboard
with the lmsai, I knew I had
to use a parallel port on the
3P + S for the seven data bits
and the parity bit, The key
board needed plus five volts
and minus twelve volts de. I
also had to hook up some
thi ng cal led KP. Pl us five
volts was easy, as the 3P + S
pin co n nection diagram
showed lt, Minus twelve volts
loo ked like a problem until

mentor Steve folded out the
schematic and pointed to
minus twel ve volts clear as
day at pin 0 of connector Jl
(and I have the audacity to
call myself an intermed iate?).

The KP was something
else. I understood it meant
key press and that it was
there to tell the computer
that a key was pressed so it
could get the data from the
app ropriate parallel port,
Mentor Steve explained that
most BASICs loo k at port 0,
bit 0 far status information
and port 1 for data. Li ke
magic, it fell into place. KP to
inp ut port 0, bit 0, data to
input port 1, bits 0 to 7. The
only option I had to worry
about was to make sure that
3P + S channel A was port 0
and channel B was port 1, so
as to conform to the soft
ware.

Then mentor Steve gave
me a little routine so that
wh en I pressed a key, the
ASC II representation showed
up at the lmsal's programmed

output port, The routine was
only fourteen bytes long.
After some soldering on the
3P + S connectors, I toggled
the routine in, hit a key, and
li t some LEOs. But the wrong
ones came on. After a few
minutes, I real ized that what
was happening was that
the ASCII representation was
inverted. Then I remembered
the same thing happened in
the system functional test
from the lmsai User's Manual.
Th e pro grammed output
board requires a complement
instruction to correctly repre
sent the data displayed.
Imagine my delight to have
found a bug in the routine
my mentor gave me and then
to have corrected it.

I had been given a Solid
State Music VBl video board
by mentor Phil. The price
couldn't be beaten, but,
unfortunately, it caused me
many problems, The video
board's software had to be
patched into BASIC. I knew
vir t ua lly no thing about
assembly language program
ming. and there was no way I
could do the patching.

While waiting to hear from
Sol id State Music regarding
the patches, I loaded the
"Teletype® simulator" soft
ware which comes wi th the
VBl. I found that, when I hit
a character on the keyboard,
about 250 of that character
appeared on the screen.
Mentor Steve to the rescue!
He found that an additional
IC was required on the 3P + S
in order to "condition" the
strobe. The keyboard and 3P
+ S manuals didn't mention
this.

I got a two-page letter
from Solid State Music out
lining the patches to BASIC.
That was all Steve needed to
get BAS IC running wi th the
VB1 . My terminal was com
plete.

Before I got BASIC run
ning, I built a Tarbell cassette
board. I planned to use it
with my second string stereo
cassette deck. With mentor
Ken's help, I hooked up the
recorder to the cassette inter
face and star ted the sync
stream. Nothing happened.

Tip number eight: You
really do need a cheap
cassette recorder.

The problem with the
stereo recorder was that it
had a 30D- Ohm output
impedance. The Tarbell board
requi res 100 Ohms. I traded
the stereo recorder to my
brother for a portable re
corder, and I was in business.
Mentor Ken had given me a
music program. I toggl ed in
the cassette bootstrap, hi t
run, and started the cassette.
The audio generated from
programs sounds terrible! I
hit reset, turned on an AM
portable radio, put it next to
the lmsai, and it emitted
nothing but a low-pi tched
whine. I adjusted the vol ume
and tone control on the reo
corder and tried it again. This
time when I hit run, the
familiar notes of "A Bicycle
Built for Two" emanated
from the radio. My right fist
shot in the air as I shouted a
triumphant "yes! " The rest
of the office poured in.
"Listen," I said "it does, ,
something." I even called my
wife. When she picked up the
phone, the Imsal serenaded
her. When the tune finished
and I told her what it was,
she simply said, "O h, I
thought it was a breather
call." Sometimes I get no
respect.

It turned out that my
bro ther's recorder didn't
record. So I bought a Sears
$39.95 recorder on sale for
$29.95. It works fine. It
doesn' t req uire the mods the
J. C. Penney recorder does
(see "A Clean Cassette," Kilo
baud, Ju ne, 1977) because it
doesn't have a tone control
and the built-in mike goes off
when a jack is plugged in
"aux...

Tip number nine: Mem
ory.

I should mention that I
bought an 8K static RAM
board from Base 2, lnc., in
Marina Del Rev, California.
They seU a 45Q.nanosecond
kit version fully socketed for
$t24. Because they were a
new company, I only bought
one board at first. It works
fine, and you can' t beat the
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price. I now have three of
their boards. They run a little
warm, but, at that price, you
can buy 64K for a kilobuck,
Now do you see why you
want those edge connecto rs?

That's where I am today.
Now I am dangerous. I'm in
the process of shopp ing for a
hard co py device. I'm also
just get ting into the software
jungle.

It's fu nny. When J built
the bare lmsal, Steve told me
the worst was behind me.
That was the o nly time he has
been dead wrong since I've
known him. To t ell you the
truth, every step of the way
was as much of a challenge as
the last. The 3P + S option
problem seemed insurmoun t
able. Then it fell into place.
Then the problems using my
stereo cassette deck arose.
Those were mastered. Then
there were the VB1 /BAS IC
software problems.

But I've learned a lo t , and
now I have a fully functional
computer system. I also have
an excuse to throw an "up
and running" party and sho w

off my co mputer
fr iends . Maybe I'll
name-the-computer

to my
have a

contest,

Fun time has arrived!

By the way, by next
November, I'll have that ulti
mat e computer-controll ed

co ntest stat ion tha t used to
be a daydream. Watch out for
me in the CW sweepsta kes. w

master Charge
'.. .,,- ,-

I

Communications Center fA _ .jil
The Radio Store C58

443 N. 48th, Lincoln, Nebraska 68504 In Nebraska Call (402)466 -8402
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ELECTRONIC SYSTEMS .
P.O. Box 9641 San Jose CA 95157

(408) 374-5984

"arl no. 109

• T~J'l' 103
• Full or h..lf duplex
• \\m~ III' Itl :IUO hnud
• Ori~na l(' "r _'\ IlM \\· t'r
• i"l " \'l. iIH . unly I.. ..· •·.. ~I co m
pcneu ts

• TTL input and output-serial
• Connect 8 olull speaker and
r-rv ste1mi.,. •Iir...·l h to board. .
• Lses XR P.o'K d""MMlul..lur
• R"luir~ +5 \tMb
• Bo..rd 7.60; .. -i lh paris 5 27.50

l'urf uo. 106

• Stand alone '1' \'1'
• :t ! dtarllilll' , 16 lines, Imotl ifi
e.afions for 6·l .·har/lil1t' indlldrd
• l'au ll l"l '\ ~CII (TTl.) input
• \ .it-lf"O output
• I K 011 board lI lf>m.-.r,

• Output f." •·..."1"'1"" c on
Irolll"d ('url>f'r

• Aulo ,;(To ll
• '"n-di.lrut'li\ .. n ..""r
• CI..l>f'r inpub ; up , .lo ..... I..It ,
r i¢l1 . ho me , EOI., EnS

• Scrnll " p, down
• Hequires +5 H,lt~ at 1,5 amps ,
ami . 12 volts al :1tJ 111 1\

• Board nnl~.. $:19.00; ...ith paris
$ 1·15.00

MODEM

TELEVISION
TYPEWRITER

Apple II
Seriall'f) 1_~ ;,;..1
Interface
Pari '0. 2
• Baud ral .... up 10 3U.000
• I'h~1 illt.. '\ PIM" P..riplwral
conOl't"lnr
• 1..' ..··(' llrr.- nl drain
• 1tS- 2321"I", t "od Output

~(l t'TW ,\ HE

• Inp" l a"d O"I I'" t ro"tint' frm"
noon ilor or BA.:il t.: to Ip lp l~' p'" or
o lh.... It"rial \"inl..r.
• Pto~r"'ltI flOr " .inl: ",n Applp II
for '" \idf'O .... ",n intrll~nlll.... .
minal. n"ard '>fll~ - 115.00;
" i lh 1'_'" - $.12.00; assembled
and tested - $(>2.00.

RF
MODULATOR

P..rl
no. 10 7

Pari no. I II

• l'ta~. ..nd rM'ord I\.an.·...as Cit~·

-S1..ndar.II"p"'a
• Con~f'r tl! .. 1.110 cost tape
recorder 10 a di~tal rec order
• WorlY 111' to 1200 haud
• Uigi lal ill and out are TII.·.l"rial
• Output o f hoard eo nneets 10

mit' . in o f recorder
• Earphone o f reeoeder co nnects
to input on hoard

• l{to-q uirl"ll +5 ~ollf,IQ1o" PO"l"I'
dr..in
• Hoard 7.60; with parlA $27.50

• I"rio ('oiL.

• Con~t'rt~ ~-idpo ttl AI'IIII1.M1 ...
la ted HF , t :ha nnds 2 or :.l

• P""'l"r reqnir..d is 12 volto AC
C.T.• or +5 ~(>Ih HC

• B.....rd $7.611; ..-ith parts $13.50

TAPE
INTERFACE

Part IH'. 112
• T..I"' lnterf..ct' Hirt'('1 \I..nl.If~

Al'Cl"II>l

• H,..·."t1.IIMI pla ~ l" t'!!:r311l. .. hh
«ut IM... ts trap 10ader (no prom)

ha ~ F.sK ,·Ilt'oder /d ...·"c!pr for
di rt..·t ,·omll''l'Iion. to Inw ,'0.1

recoeder at 625 baud rate, ami
dir...·1 r'nuneet jons for inlmh and
ollti"lt. t .. a dq;t.a l rp('o rdff a!
an~ baud rate .
• S- 100 bus compalible

• Hoard o"I~- $35.1HI ;
.. ith paris SIIO.OO

DC
POWER
SUPPLY
"OIl" I no. 608:i
• Jl,.~rd ."pl'lif'8 :II r"1:Ulah·d +5
...llK al 3 amp•., +12.·1 2, and ·5
~'"Ib at I anop.
• Cirruit h ,,~ filtl"r. , rpdifirra,
ami rpj!;ulatnra.
• l'" wl"r required i. 8 ~ ulh AC at
3 amp"., and :u rolla A(: <::1'. a l
1.5 alii"•.
• n....rd on h $12.50

""'"li..n part number ..nd dl'llCTiption. For pari. kill acid "A" 10 ,...rl number. Sb ipping pIIid Ioe orden
a~olllpllni..d b~- d ..~ck , III...... ,. OI"d..r , (If Mu t t'f Ula.rl!;:'" R.anl..Americanl , tK VISA lILuuLrr , l"xpiralion
dat.. ",nd . ign",t urf-. Shi " l' i~ eh..rgl". added to C.O.D. ordl."l"s. California reejdente add 6 .5% fOl" tal(.
"arb kih include lNK""" IA ror ..II IC.." COIll I"tIIl"1lh, and ('ircuit boa rd . llunnncnta t i..n i. illd ud ...J wilh
all prod ucts. Dealer illlluiri... irnit ...J. 24 lIour Ortter Lin..; (408) :.I7·l·59&1. E2 l

Rs-n2/TTL
INTERFACE

I"arl no . 232
• C"II~O:'rl ~ TIL to RS-232. and
l'Ollwrl. HS·2:i2 to 'IT L
• Two separate circuib
• RI'Ijui rl'8 · 12 and + 12 ~ ..1I8

• I\ ll ('''IHU'd ions go 10 a \ 0 pin
~uld 1Ilaird ('d~(' conoeetor
• Board unl)' $-1.,50: .. jlh paris
$7,00

TIDMA

To Order:

" art no . 101
• C,onH'rls !ll'riall0 parallf"1 and
paraU,.1 to serial
• 1,0" cost on b oaed baud rate
~f'nf'ralor

_ Ilaud ral~: 110, ) ;",,0 ,

300. 600, J200. and 2HlO

• 1.0..- PO"l"'r drain +5 H"ts and
·12 volt s requjred

• TTL "nmpalil>ll'
• ,\ Ucharacte rs ' '(JII la in :II start
h it, 5 to 8 da ta hils , I or 2 ~ I()p

hils, and either ...1,1or eH'1I

Ilarit y.
• AU c'onn l'd ioIl M ~" 10 a ..1-4 pin

~old plated l"d;::f' (,('1II1t"(' lor

• Board onl~ S12.1"', .. ith paris
$3:;.{)0

Pari no. :lOO

• ilK Altai r Im~ m.' I1><" ~

• tJl'P~ 2102 Stat i.· n" ·I1>or,· d,il'~
• ..I.' rnm , " m IN>1
• (;..Id con tach
• V... ..it Htatee
• On board rl"~\ll ..lt"
• 5· 100 bus companbl..
• "('('lor in put oplio"
• TRI ~tate bllffl."l"MI
• Hoard onlj 522.:-.0; .. ith p<'rh

IbO.OO

UART
& BAUD
RATE
GENERATOR

8K
STATIC
RAM
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peterborough nh 03458

/ - ........._ /

HERE 'S YO UR ClfANC1~' to Kef the best sellin$( book i ll

tile hobby computer field . . . [or free ... our gifl wh en you
try Kilobaud Magazine Oil a trial subscription. If th e
magazine isn 't all we say and a lo t more . . . if yo u are willing
10 be without it ... just ask for a refund and keep the bouk.

Hobby Computers Are Here is for the beginner . . . it starts out wit h the
fundamentals of microcomputers ... shows how all of the bas ic parts of a
computer system work . . . gates, flip-flops, TTL logic, keyboards, video
generators, 110 systems, CPUs ... it is a whole basic education in
microcomputers. That's why more copies of this book have been sold than
any other in the field .

Okay. so t he book is great, what
about Kilobaud? If yo u know anyone
who is getting Kilobaud just ask them
. . . if not, take a peek at a copy (if
there are any left) in your local
computer store . . . and you 'll find out
why Kilobaud is the fastest growing
magazine in the hobby computer
fie ld. It's written by the readers and in
simple language .. . you 'll find your
self getting many hours of enjoyment
out of each issue.

SUBSCRIBE. Never mind the S2
per copy . . . which comes out to 524
a year. The subscription rate is only
$15for a year and WE' L L THROW IN
THE $5 BOOK FRE E. Charge it to
your Master Charge, BankAmericard
or American Express. If you are in a
hurry, yo u can call it in on our toll
free 800 number and yo ur book will
be on its way to yo u, along with the
current issue of Kilobaud.

HOBBY COMPUTERS ARE HERE!

Toll free subscription number 800·258·5473

KB$ · l · 73-5-7:

SUBSCRIBE TO KILOBAUD
NOW AND GET THIS SS

BOOK FREE!
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-and why is it getting so popular?

R. J. Bcsen
Box 93
Magna UT 84044

How Good Is

floppy disk systems in many
respects, but the price was
kept at a mi nimum by elim
inat ing some of the frills
wi thout mak in g major
sac rifices in performance.
Incidentally, some of these
f ri lls have also been
eliminated by other manufac
turers without comparable
price reductions.

One of the differences
between the North Star
system and more conven
tional fl oppy systems is the
use of a minifloppy drive
instead of a full -sized drive.
Th is decreases the total
amount of data that can be
saved on a disk. The mini
floppy drive can store 89_6
kil obytes of information as
formatted by the North Star
controller. Also, this is not a
direct storage access device. It
uses a memory-mapped I/O
system similar to the kind of
input/output commonly used
in a 6800 microprocessor
system. This is, however, still
much faster than most tape
systems that could be pur
chased on a hobbyist's
budget. The North Star mini
floppy format is somewhat
less capable of storing large
amounts of data than other
minifl oppy systems which
util ize double or quad density
data packing. Still, 89.6
kil o by tes leave sufficie nt
room for a great many pro
grams on a single dis kette,
and swapping diskett es takes
just 5 or 10 seconds. Al so,
lower data densi ty may result
in higher data integrity.

There are 4 main com
ponents in the North Star
disk system : the drive, the
controller, the disk operating
software, and the BASIC
interpreter. Let's examine
them one at a time.

The Disk Drive
North Star uses the

Shugart SA400 minifloppy
diskette storage drive. This is
good news for the hobbyist
because Shugart is one of the
major names in fl oppy disk
technolog y, and many of the
parts (notably the read/write
head) have similar or identical
counterparts with the very

nons,
Most of these methods,

h owever, have been too
complicated and expensive
for home use. But there is at
least one happy exception to
this trend - the North Star
Micr o-Di sk System. For
about $700 (the cost of 3
di sk packs on a large main
frame system), you can have
the kind of performance de
scri bed above.

The North Star Micro-Disk
System is similar to other

Photos by Guy Mal mborg

esting schemes to accomplish
an " autoload" - Eniac used a
large switch panel organized
as memory words. Earl y
Control Data computers used
s pin n ing cams to dose
switches and load data words
into memory. Recent modern
minicomputers have made
good use of direct storage
access disk systems to take
over the memory system and
stuff a bootstrap program
from the fi rst sector of a disk
to the first few me mory loca-

Photo A. If you are tamittar with full-sized floppy sy stems, this photo will give you on ideo of
the new size o f things. Both diskettes have been pulled halfway out o f the drives for
comparison.

~ 100

the North Star Disk?

H O W would you like to
be able to tum your

system off at night, come
back the next morning. flip 2
or 3 swi tches, and be running
complex BASIC programs in
15 seconds? There are several
ways of accomplishing this,
ran gin g from keeping a
BASIC interpreter in PROM
and files on tape to buying a
powerful disk dri ve and
controller.

Com mere ia I computers
have used a number of inter-



10 1 ~

Photo B. It is interesting to compare the minidrive with a giant rigid disk system. This photo
illustrates the relative sizes. Ball-pork ratios for data capacity are 300 to 1. For price, the ratio is
1 to 18, and the large drive trans fers data about 20 times as fast as the mini.

successful SA800 drive. The
drive is solidly buil t and
appears very rugged. Most of
my disk drive experience has
been with huge capacity rigid
disks, and I was surprised to
notice that there are no pro
visions for alignment of the
minifloppy. I was assured by
the techn ici ans at North Star
that there have been no prob
lems wi th di skette inte r
changeabtili tv since one of
the recent modifications to
their controller board, but I
had a great deal of trou ble
readi ng the diskette orig inally
shi pped to me (conta ining the
disk operating system and
BASIC). I too k it to my
distr ibutor, and he had
si milar troubles reading it.
Autoloading from it too k
about 20 minutes because so
many repeats were necessary
due to erro rs detec ted with
the cyc lic redundancy check
ing soft ware. As it turn ed
out, I can reliably read the
diskettes I write, my dis
tr ib ut o r can rea d the
diskettes he wri tes, but we
can't r ead each o ther's
d iskettes very well, a nd
neither of us had much luck
reading the stuff I got from
North Star.

Th e di sk ette is hard
sectored for 10 sec tors per
track and 35 tracks per disk,
with the fi rst 4 sectors dedi
cated to the file directo ry.
Two hundred fi fty-six bytes
of data storage are available
o n each sector, and a
preamble of 16 bytes of zeros
and a special sync charac ter
precedes the data The data is
followed by one chec k byte.
This format differs somewha t
from that used by large
c apacity rigid disk drive
manufacturers in that it does
not allow address veri fi cation.
This is an interesting area of
sac riflee. Many large-disk
systems verify the disk ad
dress after every seek to make
sure the drive has gone to the
correct track and sector.
Floppy systems do not do
this. It has caused no problem
in my system and is an ex
ample of eli minating the ici ng
while preserving the cake. I
th ink it is worth it for a

hobbyist or small business,
but, for a big business whose
file entries represent thou
sands or mill ions of doll ars, it
may be a serious drawbac k.

The diske tte may be write
protected with a piece of
masking tape fol ded over a
c utou t in the cardboard
carrier - very clever . When
protected, the drive wil l not
write even if (erro neously)
told to do so by the disk
controller.

The dr ive comes without a
cabine t, but my distributor
d idn 't charge me for one of
the pretty (blue) jobs you see
in the photographs. Inciden·
tally, there is room inside
that little box for a small
power supply, too, and, even
thou gh I didn't pay th e $40
they wan ted for it, they
shipped me the PC board and
regulators, anyway, so I could
tap into the unregu lat ed
power from my computer. I
was pleasantly surprised at
that, but it got me into some
troubl e later. The +12-volt
supply draws a lot of current
when the motor sta rts up,
and I had to beef it up befo re
the drive would run reliably.

I was also impressed by
the head-seeking mechanism.

They have used a stepper
motor to spin a disk in small
increments. The disk has a
spiral groove in it, a nd wh at
loo ks like a ball bearing ri des
this spiral in and out, pushing
the head carriage mechanism
toward or away fro m the
center of the disk. On long
seeks, you can hear the
stepper motor make a fl utter'
ing sound at each track.
Track-to- track access is ad
vert ised at 40 mill iseconds,
which means a 35-track seek
will take about 1.4 seconds.

North Star charges about
$400 for this disk drive, but,
if you order di rectly from the
factory, you can get it for
about $355.

The Disk Controller
The di sk co ntroll er is

implemented on a single
$- 100 compati bl e PC board
wh ich has been sil k-screened
and solder-masked to in crease
ease of assembly. Sockets are
included for every IC, and, if
my experience is typical , it is
a good idea. Even thou gh I
never had to replace parts, I
swapped a lo t of them around
in order to test them becau se
of t iming problems I had.

They used a lo t of clever

unorthodox hardware tricks
on this board For example,
their use of memory-mapped
I/O, rather than standard
8080 I/O ports , surprised me.
The di sk controller looks like
a 1K bl ock of vari able speed
read only memory to the
system software, with each
disk command decoded not
from data sent out from the
accumulator, but from the
contents of the address bus.
Status and disk data are gi ven
to the CPU on the memory
data in lines as if the data
were retr ieved from system
ROM, and, when data is not
available as fast as the CP U
wants it, " wait" states are
introduced cxacdy as if the
CPU were waiting for slow
memory. This scheme does
not t ie up any of the 256
inpu t or output ports of the
8080, but it does use 1K of
address space start ing at ad
dress Eooo in the standard
version. North Star may have
saved a litde money with this
method because they do n't
have to decode the data out
lines, but I th ink there were
o ther reasons for their choice
of memory-mapped 110. It
may be possible to use the
North Star controller with a



minimum of modificat io ns in
a 6800 or similar system
because of thi s choice.

Incidentally, I was able to
use the North Star controller
concurrentl y with a Godbout
8K PROM board with both
addressed at EOOO, but with
the PROMs of the Godbou t
board removed from EOOO to
EFFF. Soft ware package 1
o wners , take no te.

Note a few othe r inter
esti ng hardware t ricks. There
are 3 PROMs on the board;
two are convent ional program
storage devices for bootstrap
an d low-level disk routines,
and the third si ts on the
up per S address lines to de
code board selection, boot
strap PROM selection, status
requ ests , or the availability of
a by te of data to be written
on the disk. There is also an
on-board cloc k instead of an
attempt to use the SOSO
system cloc k. Th is may be
due to the current trend o f
using the Z- BO and other
mi croprocessors with dif
ferent cloc k speeds. Also, the
engineers at North Star have
all owed the option of using
XRDY instead of PRDY to
synchronize CPU speed with
memory speed.

The other functions imp le
mented by hardware are:
Sync by t e detec tion is
direc t ly decod ed from th e
disk and presented as a sta tus
flag to th e CPU, and a power
o n cl ea r e liminates the
necessity o f resetting th e

1. A line edi tor which has several commands for copy ing or dlanging
portions of old lines_

2. Formatted output simi lar to FOR TRAN.
3. Mult iple- line user-definld functtons.
4. String and substring manipulation.
S. Boolean operators: and, or. not.
6. Memory examine and fill (decimal memory valuesl.
7. 8080 in and out capabilities.
a Machine language subroutine calling wi th intedace to DE a nd HL

register pain.
9. # of bytes of program stOl"age remaining can be ralculated,

10. Natural logs and antilogs.
11 . Random and sequential disk file accessing.
12. Trigonometry (si ne and cosine only).
13. Multiple dimensioned arrays.
14. Renumber.

1. LI

2. CA

3. DE
4. CO
5. TY
6. GO
7. GA
8. JP
9. LF

10. 5F
11 . CF
12. CD
13. AD
14. WA
15. IN
16. DT

board at turn-on t ime. (I wish
my memory boards had this
feature; most of the 15 sec
onds it takes to autoload are
spent unprotecting RAM.)

A func tion not imple
mented by hardware is error
checking. Most disk sys tems
use hardware to do a cycl ic
redundanc y check or an error
correct ion code. North Star
docs a CRC in software. Al so,
address marks are conven
t ionally written on a d isk by
the cont rolling hardware and
verified at seek time. This is
not done in the North Star
system, as previousl y men
tioned.

I fou nd a coupl e of prob
lems with the disk controller.
Fir st, current-model PC
boards (#M DC A-2) need a
modi fi cation which requires
cutting a run and adding a
jumper. This is documented
in an errata sheet included
with the kit Unfortun ately
for me, this didn 't solve all
my problems. I found my
board was so met imes unable
to set a flip- fl op used to
info rm the CPU of "write"
st atus, and the software
wou ld just hang in a loop
waiting for iL I spent many
hours with a scope t ryin g to
make this problem go away
and finally succeeded by
mak ing a minor modification
to the PC board. I discussed
th is with North Star and they
were very alarmed, claimi ng
that no o ne else h as ever had
a similar problem and that I

List the di sk ditectory of the optionally specified drive.
The following informat ion is returned : file names,
lengths, starting addfesses, a nd types.
Create a new fi le. CRT specifies nam e. le ngth , and
Opt ianal start ing disk address.
Delete a fi le .
Compact fite space. eliminat ing blank areas.
Change the type o f a file.
Load and execute a type 1 file.
Set the " go address" o f a type 1 file.
Jump to the address specified in HEX from the CRT .
Load a file to RAM.
Save • file from RAM.
Copy a file l5a me o r d ifferent disk. different names).
Copy an ent"'e diskette (mult ip le drive systems).
Read a #of b loc ks from d isk t o RAM .
Write a # Qf blocks from RAM to d isk.
Init ialize a new diskette.
Dri ve test : writes a cnanging pattern all over the diskette,
then rea<k and checks it. This is useful fo r checking a
d iskette for bad spots.

probably have a bad chip.

The Disk Operating System

I think this is one of the
real strengths of th e North
Star system. It provides the
ability to load, save, execute,
or access files by name or
disk locati on . Names may be
up to S characters long. Up to
256 different fil e types may
be defined, and 4 are pre
defined with the system.
They are:
Type 0: Default type. All
files are type 0 unt il ex
plicitly cha nged.
Ty pe 1: Mach ine language
(executable) program.
Ty pe 2: BASIC program. Can
be loaded or saved from
BASIC.
Type 3: BASIC data file. Can
be read o r written by BASIC.

Interfacing with system
hardware is provided by a
good documentation package
and memory space for the
user to write his o r her own
I/O and initialization rou
t ines. The guidelines provid ed
are thorough, and I have seen
the DOS successfully inter
faced to a POLY-S8, a 3P+S,
and a line printer with rela
t ive case.

There are 16 commands
availab le fro m the CRT. Most
of them spec ify th e fil e name,
and some also spec ify dr ive
number (1 to 3), d isk ad
dresses, RAM ad dresses, and
number of sectors to be oper
ated upo n. Th ese commands
are shown in Table 1.

I am so pleased with the
DOS that it is hard to specify
a weakness of any kind. But
it would be very nice to have

the abi lity to fl ag and skip
over bad t rac ks on a diskette.
I reall y don' t know if this
should be called a weakness
of the DOS or o f the con
t roller hardware, bu t it wou ld
cer tainly be helpful.

North Star BASIC

1 am al so qui te pleased
with North Star's impl emen
tati on of BASIC, It is much
better than the 5K version I
had been using, even though
it uses 10K of RAM to do it

I have noticed that it is
much slower at number
crunching than I had ex
pected, but it calcula tes S
significant d igit s instead of
the more commo n si x, and
the slower speed is probably a
good marketing strategy for
North Star, whose second
major product is a hardware
floating point board designed
to speed up number crunc h-

'"~
As shipped fro m the fac

tory, North Star BASIC
expects to find 16K of RAM
start ing at address 2000 hex.
It does not overwrite th e disk
operating system, although
some commands o f the DOS
bo mb BASIC. (It 's a small
loss when it only takes 5
seco nds to rcload.) BASIC
uses the upper 4K (approx i
mately) for program storage,
and documentat ion is pro
vided for expand ing or
moving the program storage
space.

Ma jor st rengths of the
BASIC pac kage are sho wn in
Table 2 Additional ly, all of
the standard features you 'd
expect to find in a good

~ 102

TobIe 1. Table 2.



- true random happiness with a Z-BO

Pseudorandomness Is

Just Not Good Enough

BASIC package are ava ilable
with North Star BASIC.

As for its weaknesses, once
again, it is hard to crit icize a
softwa re package as sophlsti
ca tcd as this one, especially at
t h is p r icc. Less capable
BASIC interpreters have been
sold for thousands of doll ars
with no hardware and very
Iit tle documenta t io n pro
vided .

For a pri ce which J con
sidered ver y reason able, I
recentl y received from the
factory a software update o n

John Rlleinstein WAIPTZ
J0 Gould Road
Lexinglon MA 02173

M OSt versions of BAS IC
have a buil t-in func

ti on RND (X), wh ich is used
to obtain pseudo random
num bers. These numbers arc
called pseudorandom because
a determi nistic algori t hm is
u til ized to generate the
desired nu mbers. While not
trul y a random sequence, the
ou tpu t fr om a good random
number ge n era tor is a
sequence of numbers which
passes various statistical tests
f or randomness. Unfortu
nately, not all random num
ber ge nera to rs' o u t p ut
seq uences may reasonably be
considered to be random.

The Z-80 has a 7-b it re
fresh register, the Reregister,
which may be used to gener
a te tru ly rando m num bers. In
this a rticle, I shall indicate
how I accomplished this o n a
Digita l Group l-80 system
u s!ng Max i- BAS IC. Min or
variati ons shou ld allow the
technique to be used with
other versions of BAS IC
ru nn ing on Z-80 micro
compu ters.

Maxi-BASIC has a bu ilt- in
functio n CALL (argumen t).
Th is funct ion calls a mach ine
language subrout ine wh ich
star ts at the location given by
the argume nt (i n decimal).
The CALL function returns
to the ca lling program the
integer which is in the H L

a diskette. Th is time I was
abl e to read the diskette
perfectly. Included are ARC
TANG ENT and "CHA IN,"
the latter allowing one BASIC
program to call and execute
another BASIC program from
the di sk. r co nsider thi s an
indica t ion that they intend to
give good suppor t to this
product.

Cond usions

Overall, I am very pleased
with the North Star d isk
system. I am co nvinced that,

register when th e machine
language subro utine returns.

The simple program listed
below serves the purpose of
zeroing the H-register and
loa ding the R-regi ste r into the
Lregistcr.

046 0008 LD H.O
355 1378 LD A.R
1578 LD L,A
3 118 RET

T his subroutine uses 6
mem ory locations and may
b e placed wherever con
ven ient. I use 005 3508
( 151210) as the start ing
loca tio n. A sample call ing
sequence in BASIC is given
below.

dollar for dollar, it is the best
investmen t to be had in the
area of mass storage for com
puters today. Ex tra bonuses
are the great disk opera t ing
system and the good imple
mentation o f BASIC.

Neverthel ess, it is a big
project. I have built eac h part
of my system from the
ground u p, and this has been,
by a big ma rgin, t he most
difficu lt of all, incl uding
home brewing my own CPU
from Altair PC boards and
h ome brew components,

10 INP UT X
•
•

200 LET z « CA L L11 512}
210 LET Z · Z /128

In this calling sequence,
sta tement 200 returns an
integer between (and i ~

eluding) a and 127. State
men t 210 norm alizes th is to
the range 0 to 1. Statement
l O is, perhaps, a sur prise.
However, if it is not used,
then you ca nnot be assured
o f obtain ing a truly random
sequence of numbers. T he re
should be an INPUT state
me nt in the program, whether
needed or not, prior to each

cabine t, power supply, back
plane, e tc.

I recommend to those of
you interested in buyi ng th is
product that, if yo u don't
have a so lid background in
hardware and access to a
goo d dual -channel osc il
loscope, buy it assem bled and
tested. It may have been just
bad luck o n my pa rt, but,
even though I never had to
replace a bad compo nent or
redo a connection, it st ill
took me almost 2 weeks to
get it running flaw lessly. -

call fo r a random num ber.
The Reregister is a counter

wh ich is inc reme nted every
t ime an instruction is fe tched
- several hundred thousand
times per second, usually.
The cu rr ent con te nt s of the
counter are sampled by the
LD A,R instruction. We ran
domize the intervals at wh ich
the R-register is sam pled by
means o f the INP UT state
ment. This statement requires
a response, a keyboard input.
It is the random len gth of
t ime required for thi s r~

sponse that is responsible for
the trul y random sequence of
nu mbers produccd . w

10J !lid
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$3 .95
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indexing, anti-overwrapping
device.
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• Str ips 1" of Insulation.
• Ref illable (For refill s. see above)
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Yello.. Wire WD-3Q.Y 9S
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Beethoven Need Not Fear

and every thing - it makes
conven tio na l elect ronics
t ot all y obsolete." That
seemed to stall he r for a
second.

"Why isn't it doing any
thing?"

" Well, that 's because I
haven 't learned to drive it
ye t. I'll have to find out how
to play it."

" Play it?" She sounded
more enthusiastic. " Wi ll it
play tunes?"

" No, what I mea nt was . "
but wait a minute, th at 's not
a bad idea. 1 cou ld, yes , per
haps a loop , raise fl ag . .. " I
muttered to myself in totally
technical terminology, leaving
her even more bemused.

"So will it?" she Inter
rupted.

"Yes, it'll even co mpose
its own tunes - a little elec
tronic Be e t ho ven." She
smiled, and I was more than a
little relieved that this forty
legged beast was not going to
ruffle the course of true love.

And that's how I started
playing tunes on my micro
processor system.

I'll briefly describe the
system. Hobby com puters are
unkn o w n in Engla nd .
Not hing (at the time of this
writ ing) is available co m
mercially in this count ry, so,
if yo u wan t any thing, you
have to make it yourse lf.
Being a stu dent, I couldn' t
afford anything fancy. After
a brief look arou nd the
stoc kist's, I decided to buy a
Signetfcs 2650 microproces
sor. It had a single voltage
rail, a single-phase clock (you
can stop the clock), separate
sense, and flag input/output.
The whole unit was TT L
compatible, so it required no
ex pensive data bus buffering.
The outputs were latched and
brought to eigh t LEOs. I used
256 x 8 bits of memory, and
I programmed it by switching
the inputs to the RAM ,
writing up the word on the
s w i tch es, and pressing a
" write in memory" button.
Wh en the program is entered,
the memory is switched over
to the microprocessor, and
the p rogram runs. wh en an
input is required, the micro-

dropping any more.
" Is th at why you couldn' t

take me out this last fort
night?" She scowled, and I
could hear the inevitable
question forming, "What does
it do?"

"Well ... er ... anything

))

) )
t»

T here it is," I said 10 my
girl fr iend, while poin t

ing at a maze of wires,
switches and LEOs mounted
on a piece of 1'6" x 6" wood.
" It's a microprocessor, a com
puter," I added in an attempt
to prevent her face from

•

"

-a little night music on the micro

-
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Fig. 2. Simple tone-producing
program. The tone produced
by any number read in will be
continually produced until
the sense input is switched to
"0 ". The program will then
accept another number. In
this way, you can see which
numbers pro duce which
notes.

J.

tab le, but from th e program
that gene rates the tones Itself.
This means that the micro
pro cessor is playing its o wn
inst ruct ions - a sort of auto
biograp hy! I also said dis
pense with the interru pt osc ll
lator, so what do you replace
it with ? If the output is
coun ted and a new number
put in the delay loop every
256 cycles, then low notes
wi ll appear to last a long time
and the high notes for a very
short tim e. The program was
worked out and loaded by
hand (about forty tnst ruc
tions) and run. The results
were rather su rprising. It
sou nded like a computer. The
low notes, o n for a lo nger
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program will halt or go into a
loop with no raising or lower
ing of the flag. The loo kup
table can be set to scan once
and stop o r to scan con
tinuously, thus p roducing a
repet itive tone. I reckon I
have the f irst microprocessor
that plays " God Save the
Queen ." Who will be the first
t o produce " The Star
Spangled Banner ?"

A Different Approac h

Having given my girl th is
to y to play with , I was hard
put to get time o n my own
machine . (Have you ever
heard a piano and micro
processor duet j] But, in th e
t imes I could get on it , I had
ano the r idea: Dispense with
the interrupter (fo r the time
being), and get th e micro
processor to produce its own
t u ne. I could take the
numbers for conversion into
tones not from a lookup

Fig. I. Delay subroutine.

programmable from the input
switches. You no w have 356
tones to play with . As they
are not o n any chro matic
scale, some o f them don 't
sou nd all that good. Also,
some will be spaced so close
together that there will be
little audi ble difference be·
tween them. But it's a star t,
and you can work out what
numbe r loaded into the delay
will give what note. Once you
have a feel for th is, yo u can
start workin g on your first
computer tun e. The problem
is that th e number fed into
th e de lay loop mus t be
changed every few seconds .
Th is can be don e by using the
int errup t. An ex ternal osctl
later is used to fire the inter
rupt. When interru pted, the
microprocessor will select a
num b e r f r om a p re
programm ed " loo kup " table
and use it to make a tone
unti l it is next interrupted. If
the interrup t osc illator is set
at about 1 Hz, si mple tun es
can be produced .

If a long note is needed ,
the same note is put in the
looku p table several times.
The way to impl em ent a
look up table will vary de
pending upon the language
you are going to use, but they
arc all si mple an d fo llow the
basic fo rm of code-conversion
routines used in most sys
tems. A numbe r can be used
that is decoded by the pro
gram as a blank . When the
num ber is taken out of the
loo kup store, it is tested, and,
if it is the specified one, the

Fig. 3. Program to produce a simple tune. The option in the interrupt routine will pro .uce a
single or 0 repetitive tune.

processo r stops unt il a "con
tinue" button is pressed , indi
cating valid data o n the inpu t
switches. It 's not the most
sophisticated of setups, but it
will do for a start!

So, armed with this
system, I set to work. I will
not detail the list ings of my
p ro gra m he re, as 2650
machi ne code is not every
body's idea of a ba rrel of
laughs. The fl ow diagrams
and desc ript ion should enable
an yon e to program the
machine, and, if you are
running BASIC, they will be
very short when compared
wit h the machine language.
As I mentioned before, the
Signetics 26 50 has a fl ag o ut
pu t, which is a single-bit
latched o utput, and this was
used for early ex per iments ,
although one of the data bus
ou tputs cou ld do.

The Fundamental Techniq ues

To produce a single tone, a
software delay loop is used.
When co mpleted, the flag is
raised (a " 1" is put o n the
ou tput), and the delay loop is
entere d again; when com
pleted , the fl ag is lowered.
The delay is caused by
loading a num ber into a
register and de-incrementing
th e register until it is empty.
The length of th e delay and,
hence, the frequency of the
note produced are dependent
upon the number loaded and
the clock freq uency o f the
micro processor. The Signetics
2650 is a static device, that is,
the clock will work down to
de. This gives great flexibi lity
in producing a variety of
out puts. In the delay loop,
dummy opera tions can be
placed to take mo re time,
thus making longer delays ; in
my case, the re is a " no opera'
tton" instruc tion which takes
up two mach ine cycles or six
clock cycles. With a crystal
control led cloc k, the number
o f clock cycles in the loop
can be calculated to give an
exact frequency.

Well, a single tone is not
going to sat isfy anybody for
very long. So th e next step
was to make the number
loaded into the delay loop
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Finale

Having now gained ap
proval for my little pet ,
whenever it is not singing to
me, I try to do some work
with it on what I origi nally
inten ded it fo r - applicati ons
around my ham shack. But
what is thi s? "Yes, dear, it
can do most things. Yes, it
can play games on TV, not
just Pi ng-Po ngl N ; no, o ther
games , too. Well, perhaps I
could just ... "Oh no, here
we go again ! •

lion of tunes by this method
is more difficult than in the
earlier case . I fou nd that each
note requi red its own subrou
tin e to produce it , which
means th at you need seven
subroutines for a scale. Ho w
ever, it also means that you
can have different sounds of
notes, as well as fre quencies,
in a tune.

Where th is method sco red
was in co mputer composi
tio ns. They really were quite
good! To gain even more
flex ibili ty, an Sblt Dj A co n
verter would be ideal , and I
am saving up for one of
those.

Fig. 6. Simple program to
produce a sawtooth wave
form. The sawtooth fre
quency will be given from 16
t imes the delay time.used to produce an output at

regular intervals. The time of
the delay will determine what
frequenc y whine will be pro
duced , as well as the note .
The fre qu ency of the whine
will be th e same as th e del ay
time. Th is can sou nd quite
alright when the micropro
cessor is playi ng one of its
own composit ions, but it can
be a bit annoying if it is
playing a tune. This can be
eliminated by placing a low.
pass fi lter be tween the ou tpu t
on R5 and the audio ampli
f ier. Th is wil l cu t off t he
whine and let the notes you
are creati ng come through.

If the register that is out
putted is incremented, a saw
tooth waveform will be pro
duced as the cou nter ramps
up to a maximum and then,
on the next count, is zero. If
a software instruct ion detects
th e presence of a maximum
number and then causes it to
de-increment, a triangle wave
form can be produced. The
frequency can be altered by
not incrementing every time,
but every other time. You
can now produce even a sine
wave, if you have tr ig func
tion subroutines o n your
mac hine. However , produc-

",..

..-

.....

By now I'd really gotten
the bug, and I was asking all
sorts of questions ; "Can a
computer sing the blues?"
Not conten t with a single fl ag
output , I turned to the data
bu s. Here I co uld have up to
eight different square waves
generated at once, but, by
then , I was beginning to
think, " Can we get a different
noise out of this machine?"
So I made a simple digital-to
analog converter and brought
back the inte rrupt osc illator.

The Hard ware

The digital-to-analog con
verter is very simple. I chose
to have a a-btt one, since I
could make it out of junk
box resistors and have two on
the data bus. It works quite
simply . The output of the
data bus is latched an d buf
fered. Then it is passed
through resistors Rl -4 to a
sum ming resistor, R5. The
vol tage on R5 depends on the
logic levels o n R1-4. With the
values shown, a differen t volt
age will be produced for each
combinati on of inputs, that
is, 16 different levels. The
idea is to change the output
every 0.1 ms or so. Here
again, the delay program is

Fig. 5. Circuit of Dill converter for producing different audio
waveforms. The low-pass filter may not be required in certain
applications or if a constant frequency wnine is tolerable.
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Fig. 4. Self-playing program.

time, sounded like a rhythm ic
base accompaniment , while
the shorter h igh notes
sounded like virtuoso impro
vising. The interesting thing
was that, although I knew
there was only one note be!ng
produced at a time (only one
output), it sounded as if two
instr um en ts were playing to
get her. The base-like rhy thm
seemed to be "continued."
This program universally met
with the reaction, "Well , it
sounds like a co mputer , even
though it doesn't look like
one!" Since most of these
crit ics had never seen or
heard a co mputer, I don 't
kn ow how they knew .
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Irwin Doliner
P.O. Box 290
Owings Mills MD 2111 7

- BASIC program

Hex Converter
For True-Blue Octalists

T here are many good pro
grams around to do an

exhaust ive memory test or
other utility-type function. I
am usually anxious to try all
of them .

More often than not, these
programs are listed in hexa
decimal. This causes a small
delay while I manually con
vert them to octal, si nce mine
is an octal mach ine. In-

variably, the first time I key
in the program, it docs not
work.

My first react ion (refusing
to accept my own fallibility )
is to conclude that the maga-

zine must have pr inted it in
correctly . On the off chance
that I might have made an
error, I next check to see that
I keyed it in correctly . Alas! I
find an error, correct it, and
run it again. You guessed it !
It still doesn't work. As a last
resort, I check my conversion
to octal (a tedious process at
best) . Normall y, this also
turns up at least one error.

Frequently, an hour or
more may have passed before
the first successful execution .
Sometimes, at th is point, I no
longer care.

I can think of no way to
avoid errors in key ing in the
octal data , other than taking
greater ca re. However, I have
written a program to do the
conversion from hexadec imal
to octal. This reduces the
probability of error in one
area, at least.

The program to do the
conversion is shown in Fig. 1.
The operation of the program
is very si mple: You wi ll first
be asked the starting address
and base in which it is given.
Any base from 2 to 16 may
be specified, but you will
probably want to use 8 or 16.
Next, you input the bexa-

, ' PROGRAM:
WRITTEN:
WRlllEN BY:

HE~OCTAL

MAY, 19 77
I RWIN DOLI NER

460 1 ~ LEN ( O' J <3THENO'·' O' tO':GOT0460

470 FRIN TUSINOF'I Q•• N', F' , O'
480 NE~TC

490 001040 10
' s s IN IT I~I ZE S YS TE" S

10 Cl E....U:roOOI
20 H9_INT CCF kE COJ _400 1/4 J
30 OI~'(H9 J , C'(151

40 F ORI -O TO I 5:REAOC' CI J:NE~TI

' •• GET A~DRE SS AND DA lA TO 9E CONVE RTED S S

100 PNINT ' S TARTINO M'I,RESS. 8ASI:. · I : INPU fN' .Il...
110 0-99 :GQSUB2000
120 A_'"
l l 0 PRI NT ' INPUt ~~ DATA'
140 F OR H_OTOH9
1~0 I NPUT H. : I F LEF T'C H' , lJ. ·S · OO t 0300
160 I F LENI H'l.2s I NTCL ENC H'1/2 1 OO TO 190
170 PRIN T'NOT VALID HEX BYTES '
180 BOlO 150
190 GOSUBJOOO
200 ND Ht

- •• PRINT HEXADECI~L AND OCTAL LI STING ••

300 PRINT:PRINf:PRINT ··--HE~---- --OCT Al--- '
l 10 PRINI 'AODR INS! AOOR INST '
l 20 PRINT · . . . . • • • • •••• • • • • •
aac PRJNT
J .O F' _' " " " " .
3~0 0· J6:8-8
360 FOR C_OTOH_l
370 Nt _H' CC1 : OOSU8 2000: 00 SU81000
390 o,.p,
3'1'0 B- 16
400 N_A: GOSUBlOOO
4 10 O, ,,P '
• zo B_9
41 0 OOSUBl000
440 A_At!
4~0 I FLENCP' J <lTHENP' - ' 0 'tPt :OOT04~0

~ 11 0

' . s CONV£RT FRO" OEC I~ TO BASE 8 ••

1000 p , • • •
101 0 I -Q
1020 J -N
10JO 1(_INnJ/8I
1040 I -J- !l* 1I
10~0 P' -CH ll tP '
1060 J - II
1070 I FJ >OOOTOIOl O
1090 Rf:TURN

' n CON VERT FRQfI IlAS£ B TO OE CIIOIAL n

2000 L·LENCN. I:IOI_l:N _O
2010 FORI_Hot..
2020 R' - HID'CN'.L -I+ I .II
2010 FORJ·OTOD-l
2040 I FR'_C'CJlOOl020JO
2050 NlXTJ
2060 PRI NT'INVALI O CHARACTER I N ' IN' : S TOP
2070 N_NtJ.H
2090 101_ 101 .0
20 '1'0 HEXTI
zt cc RETUR N

· ss SPLIT HE~ DA TA INfO fWO CHARAC TE R LONG S TRI NGS ••

3000 H' CH J·lEFT' ( H,. 2 J
l010 I FLENC H'I <3 TH[ NRETURN
3020 H·H+1
3010 Ht· RI OHT' CH, .LEN ( H' I - 2 l
3040 OOT03ooo

' s , RE STORE S YS TE" •

4000 DATA O , l ,2 ,J . 4 . ~ .6 , 7 ,9 .'I' ,A .B .C . O .E .F

40 10 CLEARC200I:END

"
Fig. 7.



Fig. 2.

'"' " " on 377
S TARTI NG ADDRESS . !'AS"'" 10.16 " ra ,n 022
INPUT "" DIl TA " " " . '",

1.~5FFI 2J4S6A!'CDEFAA 1 234ACDF l l " ,. ", '", s ,.
" ". '"" CO '" Jl~

re rr- '" 351
- - - HEX- - - - - - OCTAL-- - " " OJI ,,,
ADDR I NST AIIDR IHST " i z OJ2 022
"'... ....- .."... • • • • r s " OJJ ".rc " OJ 4 254

tn ,,' ", m
rc " 020 ,,.

" " '" oz

" " ca 1 2 5 "

'"" ro " "" " .
S TARTI NG ADDRESS . BASE? 20 .13 " ss ca 125
I NP UT "" DATA ra " on srr, 1'15 5 " " 0 23 022
r " " " " . "., 1234 "

,.
'" '"r 56AD ,.

" 0 26 asa, CO " CO '" 315, " re " 030 JS7, 11 0'1 1234 " " 03 1 ,,,, "'CDF " " OJ 2 on,
" " " OJJ " ., s rc " 034 '"- - - HEX---- - - OCTAL--- rn "' '" JJ7

AOOR IN5T A OOR I N5T " " '" 021
m •• • • ••• ._-- • • •• "

Fig. 3.decimal data. You may enter
it as a single stri ng (up to 254
characters long) or in severa l
smaller stri ngs. The only li mi
tation is that the length of
the string be even (repro-

sen ting whole bytes). When
do ne, you enter "S" on the
next prompt. Figs. 2 and 3
show two ways of ente ring
the same hex data, and the
resu ltant output.

The p rogram w ill print the
address and data in both
hexadecimal an d oc tal, in one
byte increments. This allo ws

double-checking the hexa
d e ci mal data before t he
tedious job of keying in t he
octal. •

- " Bel/" for your CRT RTTY or uP

Michael Black VE2BVW
16 Anwo th Road
Montreal, Quebec
Cana da H3Y 2£7

you to save some mo ney, and
just re me mber that simplest is ,
not always cheapest. •

•
,

:·"';;"FO<rl(~?J'
CO"eUH R •
POR T J,

,0<

Fig. 1.
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cuit is part icularly nice.
Well , I hope that thi s little

article has helped some of

The Cheaper Beeper

fro m the u P d irectly to pin 4.
For those of you inte res ted in
using the generator as a code
practice osc illator, co nnect
the side of the l OOk resistor
mar ked "from computer
port" to the S-volt su pp ly,
and connect your key from
po int " X" to gro und.

Also, note that this c ircuit
does no t have to be ru n off 5
volts. It will work on any
t hi ng from about 5 volts to
15 volts. As a CPO, it would
probably be easier to use a
9-volt battery. If you're using
CMOS in y.our uP and don't
have a S-volt supply, th is cir-

I n t he August, 1977, issue
of Kilobaud, there was a

short article on a tone genera
tor fo r a microprocessor.
While the idea is great and t he
circuit is simple, $7.95 for
the D IP-ala rm seems a bit
steep. Wh ile it is probably
best for the software f rea ks,
it can be done less ex
pensively by using ju nk box
part s. See Fig. 1. While it isn't
a ll that original, it is different
from a lot of keyed 555 to ne
generators. I have ofte n no
ticed with distress that people
enable a 555 by ground ing
pin 1. Pin 4 is actually labeled
"enable," and t his circuit
makes use of it. T he transis
tor acts as an inverter to
make t hi ngs compatible with
the infor mation in the article
mentio ned above.

Perhaps t he easiest method
of construc tion would be to
find a junked t ransistor radio
and use the spea ker and case
from it. This wou ld save you
having to go to the trou ble of
mounting the speaker in so me
other box along with the ex
tra trouble of drilling holes
for the sou nd. None of the
compone nt values are critical.
By changing eithe r R1 or Cl ,
the f re q u en cy ca n be
changed. Wit h the values
shown, t he frequency is
about 600 Hz. For the tra n
sistor, I used an unmar ked
type off a computer circ uit
board, and just abo ut any
thing will wo rk.

If you wa nt a to ne wh en a
"high" is applied to the tone
generator, just d isconnect the
transistor and apply the signal



the ex periments. I q u ick ly
d ecided that, as lo ng as a T V
termi nal was to be used in
conju nc tion wit h a computer,
t here was no reason to pro
vide a separate clock circuit
i n t he digi tal recording
scheme. The fact tha t the
terminal and the computer
were compa tible indicated
t hat it would serve no pur
pose to record the clock data.
T his decision, which later
proved to be correct, reduced
the amount of circuitry to
half what I might have
needed. Then it was only
necessary to obtain a circuit
that would key the R5-232
line to the extent necessary
to record digital data on the
magnetic tape. To accomplish
t h is with the minimum of
effort and to keep from
"rei nventing the wheel ," I
researched t he circuitry used
b y d igital data reco rder
manufac turers with the intent
of fi ndi ng as simple a circuit
as possible that wo uld do t he
job.

What Was Done

T he fl rst item of business
was to c hec k OUI t he condi
t ion o f t he old reel- to-reel
tape record er. The existing
electronic'> wo r ked , '>0 it was
a sim ple matter to make sure
t ha t an aud io tape cou ld be
reco rded and played bac k.
T his gave me certai n assur
an c e'> t ha t t he record/
playback head was operable
a nd that t he mach ine wo rked
in its o rigi nal configuratio n.
Nex t, t he cxlstl ng electronic'>
were stripped o ut of th e re
corder, including the power
supply. Because the record er
was of a ncient vintage and a
hybrid design, no effor t was
made to reuse or salvage any
t hing. T he power 10 the
motor and the switch and
fuse arrangements were re
worked, as shown in Fig. 1.
The mechanical operation
came under attack next. All
part'>, pulleys, shafts, rollers,
wheels, gears, and the turns
counter were cleaned and lu
bricated to assure optimum
operation in the recorder 's
new life as a peripheral to a
mi cro c o m p u t e r syste m .

'"

"L

am using the author 's fee
from t his article to purchase
an SWTPC AC 30 to comple
ment my syste m and to pro
vide me with the capa bi lity to
excha nge p rograms with
other hobby ists - an advan
t age that I do not have with
t he reel- to- reel digital data
configuration .

The Problem

F o r th e u nderfunded
(average) hobbyis t, the an
swer can be fo und usi ng a
system sim ilar t o those bu ilt
b y some o f the guys in Nor
folk, Vir gini a. I fo un d a n o ld
ree l-to-reel Son y Mode l 464
t ape recorder st uffed away in
the cor ner ga thering dust , a nd
it served as t he gui nea pig for

T'·••

.."

:r..,
• "",
~

,. ] vp' ... ."
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These machines will do a
bang-up job of storing data
digitally o n magnet ic tape at
speeds well in excess of the
rece ntly bro ken speed barrier
of the SWTPC 6800. They
will wo r k at 9600 baud and
rarely skip a byte.

No excep tion is t ake n to
t he o bv ious advantages of
aud io record ing using t he
Kan sas O t v Sta ndard, exce pt
t hat it's too slo w fo r my
personal needs. I'm not inter
ested in est a blishing any new
standards. My o n ly aim in
wh at I have done is to speed
up my system to ut ili ze the
max imum save and load ba ud
rates available to me, thereby
reduc ing recor d an d lo ad
ti me. As a matter of fac t, I

Photos by Roger W. Starr

Fig. 1. Cossette interface schematic.
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- bauding up the SWT 6800

T he tr uth is out - the
SWTPC 6800 can be

made to run at 1200 baud. A
num ber of other micro
computers will also o perate at
1200 baud and faster. That 's
great, bu t what good docs it
do the hobbyist o n a limited
b ud get ?

If money is no pro blem
and a n ad ven tu rous sp ir it
d oesn't exist, t he n there is no
questio n. You c an r un right
o ut and purchase a digital
data recorder, such as o ne of
t ho se produ ced by Natio nal
M u I t ip lcx Cor po ratio n,
Co m pu c or p, and o thers.
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back voltage.
lO a an d IC3b provide

clipping of the signal. Cross
b ias controls on e negative
side and one positive side so
that a signal below the bias
level goes unnoticed. The out
pu t voltage of eac h section of
IC3 is at 5 volts until a
rece ived signal exceeds either
bias level, at which time it
causes a negative swing which
would appear on a scope, as
show n in Fig. 4 . The outputs
of IC3a and IC3b are negative
spikes whic h trigger gates of
IC4 a and IC4 b. the RS flip-

previous data.
IC1b is the preamplif ier

for the playback mode. O ut
pu t of this high-gain amplifier
is controlled by R7, the gain
pot (Some trial and error will
be req uired here, bU I a good
starti ng point, is about 0. 1
volts peak- to-peak} T his pad
ding circ uit controls the inp ut
of ICla, which is used as an
expander amplifier. As the
gain exceeds abou t 30 to 1, it
is no longer linear and rapidl y
jumps to th e maxi mum o ut
put level of the amplifier as
Q3 and Q4 clamp the feed-

t.
~
~

"

• •
• • • •
• • • •

•
•••

Photo A. Front side of electronics board.

•
•
•

,
input swmgs fro m about 0
volts to 3 to 5 volts and
causes an o utput voltage shift
f rom about -5 volts to about
+5 volts. The output of ICl a
is fed through the current
limiti ng resistor, R4, to the
switch-co ntrolled record and
play bac k head of the record
er. About 1.5 mil liamps of
recording current is available
at the head, which is suf
fic ient to accom plish total
saturation of the tape. If the
record cu rrent is too low, it
will no t be sufficie nt to erase
data when you rerecord over

(

Photo 8. Flip side of electronics board.

•

Meanwhile, c ircuits t ha t had
been used by digital t ape re
cor der manufacturers were
breadboarded and tes ted. The
circuit deci ded upon was a
takeoff of tha t used by Na
tional Multiplex Corporation
in their Model CC-7 d igi tal
cassette recorder. It had the
a dva n tages of simplici ty,
economy, and par ts avail
abilitv. The circuit finally
used in the conversion is
shown in Fig. 1 and in the
pho tographs. It was built on a
Radio Shack plu g-in perf
board and installed in a plug
in socket that was mounted
in the tape recorder where
the original elec tr onics were
removed (any plug-in board
could be used).

How It Works

Rem ember now that you
aren't dea ling with audio in
the sense of mark and space
tones. The only purpose for
the speaker circuit is to give
an audible indication that
data is being transmitted in
the load mode. No audio sig
nal is available in the save
mode.

In essence, what you are
doing is recording and playing
back a fu ll de saturation of
the m agne t ic tape. This
method is also referred to as
" no return to zero" (NRZ)
because, unlike audio tones
where you rest between the
transmitted mark and space
tones , there is no stop as the
voltage swing passes zero. The
de saturatio ns of the mag
netic tape swing from about
+5 volts to abou t -5 volts. I
say "about" because it 's not
exact, and any co mbinat io n
that will record and play bac k
withou t bombing is alr ight

Looking at the data input
circuit to ICl a, Ql and Q 2
are protective diodes which
prevent the inp ut f rom ex
ceeding +5 volts and fro m
droppi ng below zero volts. In
conjunction with R1, this
limits the RS-232 input or
T TY level input to protect
ICl a fro m inpu t overvoltage.
R2 and R3 are the biasing
network whic h biases the sec
ond input to 10 a to about
1. 2 volts so that the data



audio cassette, The da ta to be
saved must be stored in mem
ory.

Using the operating system
tha t you have residen t. set up
addresses of th e program to
be saved if yo u are dealing
with a machine language pro
gram , o r use whateve r mea ns
you save a program with for
your BASIC (or other) in ter
preter.

Make sure that t he baud
rate selector switch is set to

th e speed at whic h you want
the program recorde d (us u
ally the fastest possibl e).

Assuming you are using a
TV t e r m i na l, the TVT
switches to the com puter
should be o n ; all o thers
should be off. The n turn the
T AP switch from computer
on.

T urn the tape recorder
motor on, and give it a few
seconds to come u p to speed.
Put a tape reel on your
reco rder. Place the play!
reco rd switc h in th e record
position, and start the reeord
c r, noting the redding of the
turns counter for retrieval of
the program or data at a later
time. In itiate the program
seve proc edure of your micro
com puter.

Watch th e data be ing re
corded o n your monitor. If
for some reason the program
bombs you usually get a
string of question mar ks from
the UA RT or some similar
indication of trouble on the
screen. Whe n the program is
reco rd ed, turn the tape re
corder off, place the play!
reco rd switc h in the pla y po
sitio n, and turn the TAP fro m
computer switch to off.

You shou ld now have th e
pro gra m loaded o n magne t ic
tape at the baud rate you
selected SWTPC 8K BASIC,
which took 15 minute", to
load from paper tape at 110
baud, was reco rded at 1200
bau d a nd co uld be loaded in
less th an 3 m inu tes. Com
puters like the lmsal th at can
be loaded at 9600 baud only
take a "zip" to load.

Load Procedure

Using a program saved
fro m your computer on mag-

Usi ng the Recorder

The d igital data reco rd ers
reconstruc ted from old reel
to-reel mach ine", have been
s ucce ss f u ftv u sed with
SWTPC 6800 a nd lmsai 8080
microcomputers. Basically
what mu st be done is to
isolate, by switches o r relays,
the RS-232 power suppl ies
used by the TV te rm inal, t he
TeletypeTM (if you have
one), an d the tape recorder.
Such a switc hing arrange ment
is sho wn in F ig. 2 If you
choose to use a more person
alized arran gemen t to su it
your preference and your
microcomputer Installation,
the only th ing to remember ls
that you have to iso late the
RS- 232 supplies.

-

''' ' " .. OI.

O perating instruc tions are
relatively sim ple and straight
for ward. Fo r the purpo se of
this art icle, I will describe t he
operation using th e switch ing
arrangeme nt shown in Fig. 2.

Record Procedu re

To save a p rogram by re
cordi ng it on tape, it must
first be e ntered into memory
by some means, i.e., from a
keyboard, pape r t ape, or

•
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RS- 232 or TTY devices. Tran
sistor Q7 connec ts the input
of lOa to -6 volts through
the play/record switch which
keep", the output in the mark
state during start-up.
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Fig. 2 Switching configuration.

Photo C Recorder loaded with tape.

•
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I O N V

flops. The Q and Q outputs
of the flip-flops are purely
digital in form. These outputs
are buffered by transistor 05,
which ac ts as an inverter and
provides drive for external

I

Fig. 2(0). On/off and fail-safe switches. " Foil sate" may be
omitted, bu r rewinding or using fast forward while the
load/save switch is in the save position will obliterate data
stored on the tape.
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Conclusion

Pro babl y the on ly draw
bac k in the sys tem is the
switchi ng arrangeme nt and
the fact that I haven't been
able to use the tapes for
exc hanging data with other
hobbyists. By using a dual
trace scope, the heads of the
tape reco rders could probably
be aligned so that tapes cou ld
be excha nged for like sys
tem s. r am co nsidering sole
noi ds for switc hes so that I
can put the tape recorder
u nder software control and
use it for interactive mass
data storage. If anyone cares
to give me some hel pful ad
vice, I wou ld certa inly appre
ciate it- As you (an see, I
d idn' t "re invent this wheel,"
and I wo n' t with the switch
ing if I fi nd the brainwork has
already bee n do ne. •

netic tape, put t he reel on
you r recorder and advance it
to the start of your program.
In the load mode, the record
er's speaker is activated to
assist you in cuing up yo ur
program. You should hear an
irregular buzz, buzz, buzz as
the da ta is read from the
tape.

Using your operating
system, activate your com
puter to load a program.
Check yo ur baud rate selector
switch to make sure it 's set to
take the same speed as the
program (again, usually as
fast as possible).

Assuming again that you
are using a TV terminal, the
T VT switches to-computer
and from-computer should be
on; all others should be off.
Then turn the TVT-t<r
computer switch off and the
TAP-to-eomputer switch on
(this isolates the R5-232 sup
plies).

Turn the tape recorder
motor on, and give it a few
seconds to get up to speed.
Place the play/record switch

in the play position, and start
the tape recorder.

The data being loaded can
be monitored by listening to
the speaker an d, if you are
load ing a BASIC program, by
watching the TV monitor.
Machine language programs
usually don 't pri nt on the
mon itor unless they bomb,
and then it's a stri ng of ques
tion marks or garbage. A
BASIC program wi ll print out
o n the monitor as it is loaded.
When the buzz, buzz, buzz
stops, the program is loaded.
Turn the T AP-to-co mputer
switch off and the TVT-to
computer switch on. Stop the
tape recorder. You are no w in
keyboard control and can
initiate the program using
your microcomputer's operat
ing system.

Advantages

You no w have a digital
data system for your micro
computer with the capability
of saving and load ing pro
grams at high speeds. A five
inch reel of tape will store a

tremendous amount of data
and many programs. Depend
ing on the speed yo u run
you r tape recorder, you prob
ably will never use more than
ten reels. It's suggested that
you use qual ity aud io tape,
such as you would use for
recording music, but, as lo ng
as it is n' t too "dusty," almost
any tape wi ll do. Clea n the
heads, gu ides, an d capstan
with alco hol and a Q_T ipTM
occasionally, and yo u are in
business.

All of the parts for the
co nversion, includ ing the
transformer an d capac itors
for the RS-232 supply, were
ordered from James Elec
tro nics for less than $20.00,
T he tape recorder has bee n in
continuous use on two micro
computer syste ms for almost
a year and has requ ired zero
mainte nance other than head
clea ning.

Digita l data recording is
highly recommended as a sim
ple, econo mical, and effective
means of high-spee d data and
program save and load.
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Karl T. Thurber WBFX/4
233 Newcastle Lane
Montgomery AL 36117

The Super

Seleet-o- eet

kill rotten QRM

with this filter system

116

A fter reading a highl y
complimentary review

of the Autek Research QF-l
R-C Active Audio Fil ter in
a no th er amateur publica
t ion,* I decided that the unit
would make an excellent ad
dition to the shack. It would
be usefu l not only for SSB
and CW work with the
Tempo 2020, but also for
serious BC band listening and
SW Ung with the FRG-7
general-coverage synthesized
communications receiver in
use at W8 FX.

The unit, as supplied by
the manufacturer, comes
complete with input cables
and output jack, being de
signed to simply plug into the
headphone or speaker jack of
practically any transceiver or
receiver and drive either
speaker or headphones to full
volume. It has its own l -Watt
amp lifier, as well as a self
contained ac-operated power
supply. It features three
modes of operat ion - low
pass, notch, and peak func
tions. In the low-pass mode,
the unit provi des a classic
filte r shape for SSB or AM
reception, rejecti ng static,
high-frequency receiver hiss,
and adjacent-c hannel splatter,
and with adjustable fil ter cut
off any where from 250 to
2500 cycles. The notc h func
t ion allows very deep (up to
70 d B), narrowband rejection
of heterodynes, TV oscillator
bu zz, a n d C B c hannel
beats, and it is also adjustable
over the 250-to-2500-cycle
range with variable notch
depth and width. In the peak
mode, a "natural" for serious
CW work, a narrow bandpass
response for very sharp selec
tivity as low as 50 cycles can
be obtained, yet it can be
adjusted to a flat condition
with the continuously-vari
ab le front panel con trols.

Upon receiving the QF-l , I
determined that it very
handily met "specs" and was,
indeed, an exceptionally fine
unit, equaling or exceeding
the manufacturer's claims in

- QST. "Product Review," March.
1977.
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cable to the ve rtical inpu t
termi nal at the rear of the
scope. Employing the scope
as a visual tuning aid has been
particularly useful in running
with the 10 to 15 kHz band
width modifi cation installed.
It is also helpful in touching
up fi lte r alignm ent (R8 trim
pot ). Al so, I have install ed
a " Y " ad apt o r o n
th is cable so th at it simul
taneo usly feeds both the
scope and a little FM rebroad
caster uni t which is used in
conjunction with an Archerl
Radio Shack AM/ FM headset
fo r hands-o ff co rd-free
liste ning. The Archer uni t is
light enou gh not to become

FIG I~ rsrur " 001
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th rough the swltchbox in
stalled atop the QF-' ; how
eve r, the audio cable, wh ich
previ ousl y served as the input
to the fil ter and which con
nected to the receiver outpu t ,
is reconnect ed to the output
side of th e filt er (a con
ven ient internal takeoff poin t
is the front-panel headphone
jac k o n the QF-1). It may
then be connec ted to either
an ac voltmeter or vertical
scope inpu t to aid in peaking
or " notching out" signals,
which beco mes fairly cri tical
in the narro west select ivity
positions. I use a Heath
5B-61O Moni to rscope as the
display unit, connec t ing the

'"

-••

FRG·' Rx

"- ~CV R B'

•••

,,,

-.- " O" PTER o'''l~ f- e-- TO " O" ,TOR SCOPE
(~O (lO' c.ec E r V( R1IC "L , ,,PU1

...... 'O-WOl'l O( PE~O I ~G O~
~EAOPHO~ES ~ Sto StE
TExt

***FRO~ T P.o ~EL J AC .

•••

TEMPO lOlO
M
(SPEu ER -.-1
~

ductng thei r effect ive value to
about 20% of nominal (47
Ohms) for selectable super
sharp CW work when the unit
is used in the " peak" func
t ion. (I n some models, R4
an d R9 are 390 Ohms each,
instead o f the 47-0hm units
in my mod el. In suc h a case,
the value of th e paralleled
resistors would be increased
to about 100 Ohms to reduce
the effective value of R4 and
R9 to 20 % of nominaL)

As the re is no pilot lamp
on the QF-1 , a small LED
ins talled in the side of the
Bakelite" minibox indicates
whether or not th e u nit is on.
A 9.1-volt zener diode pro
vi des a source of regulated de
to the box fo r future use and
fo r a source of voltage fo r the
LED. An SP5T mini toggl e
switch allows select ion of
headphone or spea ker opera
tion from the filter output.
The small "pot" and the
ex t ra rmru togg le switch
appeari ng o n th e fro nt of the
box are not connected , bu t
are reserved for use with
future mods.

AI I input an d o ut put
cabli ng to both the receiver
and the spea kers is route d

n M"O acec

"- ~CV R . "

".

,
••,
e-
~

Fig. 1. All components are mounted in a Bakelite ™ box which is mounted atop a QF·' filter
enclosure. The circled numbers and letters refer to QF-' PC board terminal points labeled in the
QF-l instruction book. Seven-conductor cable routes all connections from the switch box to
the QF·' board. The "in " and "out" connectors are RCA phono jocks. The former QF-' input
cable is rewired to filter output (same point electrically as the fron t panel speaker/headphone
jock) to provide output to the scope and the FM rebroadcaster module. The 5 1 and 52 sections
are ganged (5 1 and S2are DPDT mini toggle switches).

every way. In CW work, for
exam ple, it was possi ble to
leave the Tempo 2020's
tuning alone and actually
tune in, vi rtually QRM-free,
several CW stations inside the
Tempo 's excellent 600-eycle
i-f filte r passband - shades o f
the old "Selecr-o-Iect " of
yesterday!

As suppli ed by Aut ek, the
unit is designed to be inse rted
between the receiver and
speaker or headp hones. How
ever, at W8FX, both the 2020
and FRG-7 are in use for HF
work, so I needed some sort
of switching device for con
venience and flexibility of
operation. The configu ration
I decided o n would allow
direct routing o f eithe r or
both units' audio o utputs to
their respec t ive spea kers o r
th rough the QF·1 for pro
cessing. I also incorporated a
conventional phone jack with
speaker/phone switching in
the device . As a fina l to uch , a
switch was added to cut in an
alternate set of selectivi ty
determining resistors to sub
stantially increase selectivi ty
down to as low as 10-15
cycles fo r possible futu re
moo nbource CW wor k. Use
of the ultra-shar p position is a
bit too nar row for regular CW
rece pt ion, inducing a good
deal of f ilte r " ringing." Th e
moonbounce r might want to
try using a strlp-c har t re
corder, as suggested by Autek
in their instruct io n manual.

What evolved is the circuit
shown in Fig. 1, incorporated
into a Radio Shack .;:270-230
Ba kelit e T constructor 's
box, measuring 3Ji4" x 2-1 /8"
x ' -1 /8", wh ich was mou nted
at the top rear o f the QF·1
casco No ph ysical mod ifica
t ion o f the QF-' is required
other tha n enlarging o ne of
the ve nt ilation holes at the
top of the cabinet and instal
ling a rubber grommet to
allow the passing through of a
short length of 7-eonductor
cable which connects the
switch box to the ap pro priate
po ints in the filter ci rcuit.
The , 5·0 hm resistors effec
t ively para ll el R4 and R9 on
the Autck fil ter board , re-
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uncomfortable over extended
periods of operation.

The Aurek filter comes
adequately bypassed and
filtered for RFI protection
and should not normally giVE"
any trouble even whe n used
wi th high-powered rigs (un
less there is an inordinate
amo unt of rf floating arou nd
the shac k). However, instal
li ng the outboard switchbox
could pose some RFI pro b
lems, due to signal picku p o n
the cab ling; therefore, the
bypass capacitors shown in
Fig. 1 shouldn't be omitted
from the circuit. In stubborn
cases of pickup of signal from
your own transmitter, try in
stalling 1 to 5 mH rf chokes
in series with the fil ter input ,
and/or try co nnec ting a good
ground directly to the case. If
probl ems with hum pickup
are experienced with low
impedance hi-fi-tvpe head
phones, they can be reduced
or eliminated by experi
mentally connecting a 50- to
300-0hm, *Watt resistor in
series with the headphone

lead. I have had no problems
with either rf pickup or hum .

The results obtained using
the filter/switchbox combi
nation have far exceeded ex 
pe c t ations. The QF-1 is
certainly one of the best
active audio filters avail able
at any price (much improved
ove r t he o ld tube-t ype
"Selcc t-o-lcct" of fiftie s vin
tage). Used in conj unct ion
with the switchbox , efficient
usc can be made of two
separate receivers without the
usual Rube Goldberg rat's
nest of cabling or the incon
'lenience of manually plug
ging and unplugging the filte r.

Even when interfere nce
isn' t a problem, I find th at
runni ng the fil ter in the cir
cuit at moderate select ivi ty
se tti ngs actually enhances
audio quality wit h respect to
both receivers and adds a
certa in presence to received
signals, part icularl y on SSB. I
have found that, for general
purpose monitoring, running
in the low-pass mode with

selectivity almos t flat makes
for very pleasant listening,
cu tting down conside rably on
splatter, hiss, and other objec
tionable noise. While the
fil ter can be used to best
advan tage on CW, due to its
super-sha rp selectivi ty capa
bilities, it can be used with
good results on SSB and even
for seriou s SCB liste ning and
SWUng, cutti ng down sub
stant ially on adjace nt-channel
interfere nce and heterod ynes.

At W8 FX, the switc hbox
is used in conjunc tion wi th
the Autek QF-l filter, but,
wi th some changes in wiring
and the addition of a com
pac t a udio power amp
modu le (Sanke n and Ramsey
both have availab le compact
uni ts generat ing up to a
couple Watts of audio) and a
source of power, the unit can
be adapted for use wi th the
MFJ SBF-2BX SSB filter or
MFJ CWF-2S X CW fi lter. A
larger enclosure wou ld be
required to house the power
module and a small low
voltage power supply, if these

filters are used. If a phone
patc h is used, co nnect it o n
the ou tput side of the switch
box to allow processed audio
to be fed to the pa tch.

As a sidelight for the
eco nomy-minded ham, who
mi ght own a transceiver such
as the TS-520 or 820 or one
of th e Yacsu ser ies which
docs not co me with the (ex
pensive) optio nal CW filter,
MF J man ufactu res a little
known mini CW filter board ,
for $11.95, which offers
selectable 110Hz and 180 Hz
selectivity. It can plug into
the receiver phone jack to
directly drive headphones or
be installed inside the receiver
cabinet be tween audio stages
for speaker operation . Re
quirtng 6 to 30 V de for
operati on , it offers good pos
sibili t ies as a subst itu te for
o b t aining more ex pensive
filt ers for th e casual CW oper
ator.

Whichever fil ter you use,
build this little switc hbox to
increase its versatili ty in your
ham shack. •

Come to Dallas!!
Join thousands of Ham Radio
& Computer Enthusiasts
gathering for the Southwest's
top Ham & Hacker Huddle.
With a giant flea market on a
paved lot, timely seminars. top
trade exhibits, family field trips,
ladies' programs. great prizes,
and a big barbeque,
Ham-Com/78will be too
much to miss.

.,
•
•

-YES, I will be attending Ham-Com/78! -r--
•

NA1'lE P\e.ue I..ue. ln mY1\ll1ne. Pre-Regbuatk>ns for
Ham-Collln8 @ $.5.00/puson ..•••...•. _.. _•. _. .•. $ _

•

ADDRESS We .. need room. lor _ people
crTY @ $16.00/penon(doubleoceu~ncy) •.•..• ..• ..• .. .. $ _

•

P\e.IoH ruerve __ Au Market .~u (each.~e" •
STATE l iP • one ur puklng UoI) @$].OOu . • . . • . • . . • . • . • . •. . . ~.~====

• ~;::~~;;;/7~e;;321 Towerwood Drh,";:5'.;u;'ioi:D~-;:-T~ 75234
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THE INCOMPARABLE SYSTEM 3000A

HAS A BUILT-IN 5450 DISCOUNT

$450 discount? When you buy SYSTEM 3000A, you're getting $1000 + worth of unequaled perfor
mance for $549. Examine the unique features of SYSTEM 3000A, add up what it would cost to
duplicate (if you could) this small, feature-filled radio and you will quickly realize what a remarkable
bargain you 're getting. By marrying the best transceiver available to a microcomputer-controlled PLL
synthesizer, Edgecom has produced a z-rneter FM system with such unique and incomparable oper
ating flexi bility it is a lmost unbelievable. A few of the extrao rdinary features of SYSTEM 300QA found
in no other transceiver are:

'TWENTY FRONT-PANEL-PROGRAMMABLE CHANNELS. Just dial in
the frequency and transmitter offset, press the Enter switch and you're in
memory. Two channels are instantly recallable as priority channels at the
flip of a switch.
-TWO BUILT-IN SCANNERS with adjustable pause and pause-defeat
features. One scanner lets you tune the band in one or four MHz segments.
The other scans the memory.
'MEMORY-CHANNEL MONITOR. Lets you operate on one frequency
while monitoring one or more others.
' ANY TRANSMITTER OFFSET. In addition to the standard ± 600 kHz you
can program any offset from 5 kHz to 4 MHz.
'FULL TWO-YEAR WARRANTY. Every SYSTEM 3000A is warranted to be
free of defec ts for two years. And it is American made so servicing is no
problem .

Combine these, and the other unique operating features of SYSTEM 3000A with a receiver of unsur
passed selectivity and intermod performance, a t ransmitter that produces over 25 watts of (ad
justable) power and you have a fantastic $1 000 + transceiver for the remarkab le price of $549.

SYSTEM 3000A • •• PERFORMANCE THAT CHALLENGES YOUR IMAGINATION
See one at Belacted dBalers or write for more information.

Edgecom 'nc.
El8

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

EXPORT INOUIRIES H & H Industries. Box 639 • Redondo Beach CA 90277
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Julian ROS5'nick
1012 Tyson Aven ue
Philadelph ia PA J 911 1

The IG-102 Goes Transistor!

- tubeless portability for this Heath signal generator

T he Heath IG-l 02 radi o
frequency signal gen

erator is a versatile general
purpose wide-range inst ru
men t o f co n ve n t io na l
vacuum-tube design which
ha s been catalogued fo r
several years. For those who
have acq uired the IG-l 02 in
the past and those who are
still looki ng for a good signal
generator at a mode ra te price,
th is article provides a simple,
economic, and fast means of
co nversion for portability
with o ut sac r i f ici n g the
original qualities. Modifi ca
t ion of the IG·102 gives the
inst rument new ca pabilities,
as foll ows:

1. Batt er y o pe r a ti o n
ut il izing either dry ce lls or a
nicke l cadmium rec hargeable
bank capable of su pplying 7
to 9 volts at a maximum
current of 10 to 16 mA o

2. With t he use of re
chargeable nicke l cadmium
cells of approximately 1.2
volts per ce ll, 6 to 8 cells are
su fficien t to provide the re
quired o perati ng supply vol t 
age. The basic radio fre
quency circuit will operate
with a minimum of 4 volts
throu ghout its frequency
range. For charging purposes,
a self-co n tained battery-

120

charging circuit is used whic h
employs the o rigina l compo
nents (t hese can be dispensed
with if d ry ce lls are in
stalled) .*

3. All tube sec t ions a re
replaced by four fi eld effec t
transisto rs, such as those
avai lable from Radio Shac k 
#27 6-1623* * - or Catectro
- # K 4-634_

Procedure fo r Modification

The followi ng step-by-step
instructions apply to changes
and additi ons to the basic
IG-l 02 radio fre quency signal
generator. Accordingly, the
original instruction manual
and d rawings are used for
reference to detail th e modifi
cat ion procedu re . This pro
ce d u re invo lves sim p le

• Installa tion of the battery
supply is simp le , si nce th ere is
ample chassis sp ace available t o
mount battery brackets for ac
commodating the battery u ni ts.

•• Some o f these Radio Shack
#276-1623 pac kages c ont ain as
sortments o f bo th rf and af field
eflect t ransistors. In testing them ,
the af types w ill not oscillate. One
particula r type which responds
well a t radio frequ enc ies is the
2N59 5 1. The white-black t ypes
are af and do not oscilla te at radi o
frequenc ies; also, the metallic
types are unsu itable .

changes, installati on o f new
components , and construc
tio ns. Before undertaki ng the
modifications, 1 advise that
you s p e n d so me time
st udy ing and reviewing the
basic circuit and assembly to
become fam iliar wit h the
o ri ginal layou t . Add itio na ll y,
stu dy the detai ls of the fi eld
effect transistor connect ion
lead designat ions. In the as
so rtment p rovided in Radio
Shack's #2 76-1 623, three
types are referred to in the
designation of leads. With
reasonable ca re, th ere should
be no difficul ty using any of
the t ransisto r t ypes.

1. Refer to Fig. 1, a copy
of th e origi nal circu it.

2. Remove all t ubes, if the
set has at ready been con
structed.

3. Unsolder and d iscon
nect power transformer con
nect ions (filament supply line
an d high-voltage rectifier
filter system), and recon nec t
the power supply compo
nents as shown in Fig. 2,
usin g additi onal compo nents
as needed .

4 . Solder a 75-0hm,
Yl""Watt ca rbon resisto r ac ross
the R2 (33k, 2 W) decoupling
resisto r used in the o riginal
circui t.

5. So lde r a 90·0 hm,
Y}-Watt carbon resistor across
the R6 (4_9k, 2 W) de
coupling resistor used in the
origi nal circui t.

6 . Spot so lder o ne radi o
frequency field effec t tran
sistor ac ross tube socket
V1B, te rminals 1-2-3, using
the lead references given in
t he tr ansistor package tnstruc
tio n shee t. However, if tran
sistors are selected from the
Bctranslstor assortment given
i n Rad io Shac k's packet
#2 76-16 23, t hen lead orienta
tion should be followed as
per t he drawing supplied in
t he packe t.

To mou nt the t ransisto r
on the tube soc ket, do the
followi ng: Hold each lead
wit h long-nose pliers (fo r a
heat sink) as solder is applied.
Use a 35- to 40-Watt pencil
iron with a small blade tip
1/8 " wide, and solder alloy
60-40. Apply a small drop of
solder to the end of each
lead. Afte r thinning the leads,
spread th em to matc h the
spaci ng of the Jugs on the
tube socket. Ap ply eac h lead
to the required tube socket
term inal , as designa ted above
( t o facilitate con nections,
also apply fresh so lder to the
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Test, Operation, and Adju st
ment

1. Before applying battery
power to the circu it, check
the positive-to-ground resis
tance to make certain that
there is no short c ircuit or
abnormally low resistance
readi ng due to a defective

permit external testing of the
battery supply (+) and (-).

' OOl!

'"

be more convenient for
making connections to turn
the transistor over (rou nd
side up ) and cross the D an d
G leads ( u se insulated
sleeving).

Step #9 completes the
modif icat io n conversion of
the basic IG-' 02 rf signal
generator. Additionally, I in
stalled rear t ip jacks with the
circui t connect ion leads to

IIS V
60~'
PR I,

lSI! N041P'~E C
I W C4,. P

'uSE TV C~E ATER·CORO

1 0 PLUG , NTO L I ~ E FOR
C~ARG I NG I

minals when soldering. Care
in soldering and applying the
transistor leads wi ll insure
success and avoid thermal or
mechanical damage to the
components.

7 . Foll o wing the same
technique for soldering as
explained in step #6, apply
and connect another rf field
effec t transistor across "the
tube socket 1A, terminals 6,
7, and 8.

8. Apply and con nect the
third rf field t ransistor to
tube socket 2B, terminals 6,
8, and 9.

9. Apply the fourth field
effect transi stor to tube
socket 2A, terminals', 2, and
3 . ( If another type of
FET t ransistor is used, make
certain that the proper tran 
sistor leads are used to make
connections.) Again, it may

tube-socket terminals).
In spreading the transistor

leads, a slight bend on the
wi re ends will help in making
surface-to-surface contact fo r
solde ring. With the pliers,
hold each lead against the
surface of the required tube
socket terminal , and apply
the iron to the opposite side
of the terminal until solder
flows well to form a good
spo t - s olde r joint. No
mechanical co nnect io n is
necessary to co mplicate the
procedure. Once the first
transi stor lead is so ldered, it
will make the transistor self
support ing, and the remaining
solder operation wi ll be easily
handled and completed.
Remember to use the long
no se pliers as a heat sink for
" pushing" the transistor leads
against the tube socket ter-

12 1
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component or wiring co ndi
tion. Rotate the bandswitch
while checking the resistance
to ground (which should be
several hundred Oh ms, at
least).

2. Insert a milliammeter
in series with the battery, and
check the direct current on
all bands, which should be 7
to 15 mAo Switching in the
audio to ne oscillator-modu la
tor will increase it about 1
rn A.

3. Rf out put. A diode
detector rf voltmeter applied
to the high end of the fine
atte nuator cont rol (turned
co untercloc kwise for mini
mum rf output) should indi
cate about 1 to 1.25 volts on
band "A" (low-frequency
end), and, on each successive
band, it will drop off pro-

m

gresstvelv. Never th eless, rf
out put should be detectabl e
on all bands.

Vary the tuning on each
band fro m low to high end 
the rf voltage should vary
smoothly (usually decreasing)
without the sudden jumps or
falloff usually assoc iated with
parasi tic absorption con
ditions.

4 . Audio tone oscilla tor
modulator. The ac output of
the audio tone oscillator , as
measu red across the audio
ou tput control , should be 1
to 2 volts. Check th e tone
frequency with a pai r of
headphones co nnected to a
0 .1 uF co upling capacitor.
Finally , use an allband re
ceiver or grid-dip meter , if
available, to check th e rf out
pu t frequency. The frequency

response in each band shoul d
be within a few percent an d
not need any alignment or
tuning adjustments.

Heterodyn ing with broad
cast stations will show excel
lent frequency stability. On
band " F", use an identifiable
FM station to spot check the
frequency calibration in the
88 to 108 MHz range. I found
it necessary to "squeeze" the
rf co il to about one-half its
origi nal length to get good
frequency alignment. Use the
long-nose pliers to squeeze
turns. To check against an
FM stat ion, turn the audio
modulation on, connect the
rf cable, and bring it near the
FM receiver's vert ical an
tenna. A good clean modula
tion note shou ld be heard
when the signal generator

passes through an FM station.

Conclusion

I modified the original err
cult by converting to the
battery-operated solid state
design, as described. In addi
tion, a three-crystal oscillator
frequency-spotting standard
was installed with a product
detector and audio amplifier
speaker section. This co mbi
nation provides freq uency
chec k intervals of 100 kHz,
1.0 MHz, and 10 MHz, for
s pot-chec king the interna l
six-band vfo or for externa l
testing. Usin g the crystal stan
dard , he terody ne testing
showed excellent frequency
tr ac kin g a nd calibrat ion
through the six bands. Si nce
there is ample chassis space
available, the three-crystal



Fig. 4. TR4-TR10 - Radio Shack #276-2039 or equivalent; TRI I - auat-oate MOSFET; cn
- Area 309 padder; CT2 - Area 306 padder; CT4 - Area 465 trimmer; L1 and L2 - d e; L3 
20 turns #30 enamel wire on 2 W, lOOk resistor.
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volve high input current levels
which would place excessive
de mands on the battery
power supply , •
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shaping ampli fiers, the har
monic order could be ex
tended considerably, but , un 
fortunately , that woul d in-
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t ernall y as a subun it.
Heterodyne activity can be
detected up to the 50th har
monic . With addi t ional wave-

frequen cy spot circuit is left
optional and is merely sug
gested to you. For this pur
pose, in a more extended
project, three crystals and
oscillator design data can be
obtained from Jan Crystals,
2400 Crystal Drive, Ft.
My ers FL 33901. A ddi 
tionally, a dual-gate MOSFET
product detector, a 250 mW
integrated audio power ampli
fi er, a min iature volume con
trol, and a 2%" loudspeaker
can be com bined to prov ide
the desi re d freq uency
spo tting funct ion.

Fig. 4 shows a circuit
which incorporates the addi 
tional features just described
- a th ree-crysta l osci lla tor
frequency section with a
product detector and an
audio power amplifi er for
monitoring the heterodyne
reactions between crystal fre
quencies and the vfo spec
trum. The entire unit can be
easi ly and convenientl y
mounted in the rf signal gen
erator chassis assembly or
separ at ely assembled ex-

New Products
f rom page 60

($15.95) way of quickly learning
and appreciating the advan
tages of the solderless bread
boarding approach.

The PB-6 Proto-Board Kit
comes complete with a pre
assem bl ed breadboard ing
socket , tw o preassem ble d
solderless bus strips, four flve
way binding posts, a metal

ground base plate, non-marring
feet, and all required hardware.
When complete,l ts si x hundred
thirty tie-points permit flexible
configu rations of as many as
six 14-pln DIP ICs.

Despite its low cost, the PB-6
provides a ver y confi dent
breadboarding base. Of the
lour binding post s, one Is
grounded to the ground base
pla t e, permittin g h igh

esc Proto -Board 6.

The Palomar PTR-130K transceiver.

d istributed capac itance and
low distributed inductance for
enhanced high·speed ci rcui t
operation. The three remaining
fi ve-way binding posts can be
used to interconnect the c ircuit
on the PB-6 to power and signal
lines and the outside world .

Follow ing the easy assembly
instructions enclosed, uSing
only pliers and a screwdriver,
assembly time for the PB-6 Is
less than ten minutes.

For further information, con
tact Continental Sp ecialties
Corporation. 70 Fulton Terrace,
Ne w Haven ';T 06509.
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AJ Klein W2PMX
206 Harrison Avenue
Miller Place NY 1I 764

- the very lot

Repeater Controller
We star t with the repeater

having been inactive for some
time so that, due to the +5
volts on pin 4 and a high on
pin 2, IC3 (the 10 timer) has
timed out, and pin 3 is at
ground potent ial. Th e sttua
tion over at ICl is the same,
except that pin 4 gets its high
from the output of IC5a.
Whe n the COR inp ut goes to
gro und, it gets delayed just
eno ugh by the input circuitry
so that pin 6 of IC4 goes low
after any contact bounce.
This sends a positive-going
pul se to p in 3 of IC5d. T his is
inverted to a negative-going
pulse at pin 4, resetting IC2
T he high from pin 6, IC4,
br ings pi n 4 of IC2 high , and
IC2 starts timing, result ing in
+5 volts on pin 3, which is
fed to the relay driver transis
tor, turning the transmitter
on. If a signal stays on the
input for more than the
time-out time, IC2 times out,
pin 3 goes low, and the trans
mitter goes off the air. So
much for rules 1 and 5.

Wi th loss of received sig
nal, the output of IC5a goes
high, putting +5 volts on IC l ,
pin 4. The capacitor feeding
pin 5, IC5b converts this to a
pos it ive-going pulse which,
when invert ed by IC5b, resets
IC1. T his starts ICl timing
for the squelch-tail time, pro
ducing a high on pin 3 for
this duration . Add thi s high
to the high coming from pi n

high when there is an input
signal, and it stays high for
the durat ion of the time-out
period. The othe r one has pin
3 going high when the signal
leaves the receiver, and it
stays high for the squelc h-tai l
t ime. The trans mitter will be
on the air if either o ne has a
high on pin 3. A third timer
counts a little less than 3
minutes and then allows t he
COR to star t th e 10 the next
t ime a signal leaves the receiv
er. This obeys rules 3 and 4.
The only thing left is that
nasty little rule 6. So, after
getti ng the t hi ng to work and
then removi ng parts unti l just
one more removal will stop it
from working, I arrive at Fig..
2.

buy a few parts), and we had
a worki ng 10.

The next step was to look
at the above cri teria through
the rules of logic, and the
best answer seemed to be the
555 operated as a resettable
timer. Accordi ng to rule 6, I
should have used one 555 and
o ne 556, bu t the increased
complexity (and the possi ble
need to go to double-sided
board Of a lot of jumpers)
justified the neg! igible price
difference. In F ig. 1, if either
pin 2 or pin 4 of the 555 is
low, the ou tput o n pin 3 is
low. If both pins are high, the
o utput will be high for a
length of time determined by
the tim e co nstant Rt-Ct. At
the end of th is t ime, pin 3
will go low. If pin 2 is now
brought low and then high,
the o utput will go high when
pin 2 go es high, and it will
stay high for another time
constant. That seems simple
enough - just have two such
t imers opera ting in a sort of
bac k-to-bac k configuration.
One of them has pin 3 going

The co ntroller had to meet
a nu mber of logical criteria:
1. Variable time-o ut timer.
2 Variable squelch-tail timer
(the ti me th e transmitter
stays on after you drop your
carrier; the short burst of
noise as you drop it is called
the squelch burst).
3. ID after the input carrier
is dropped, so the ID can be
kept nice and lo ud and not
take out the repeated audio.
4. ID on cold star t-up (after
the repeater has been sitting
idle for more tha n th e 10
interval ), bu t the repeater
should not turn itself on just
to ID.

5. Reset th e t ime-out t imer
o n loss of the input signal, as
opposed to req uir ing the re
peater transmitter to drop
out.
6. Have as few parts as pos
sible (preferabl y noncl] be
cause par ts cost mo ney !

In keepi ng with the last.
but most important, rule, I
etched up a boa rd for the
K4EEU 10 , violated prime
di rective number 6 (had to

•
•

Fig. 1. 555 reseuabte timer.
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The Miser's Delight

I t a ll s tar ted w he n
WR2AKY decided to go

on vacation. Repeaters must
have strong unions, because
this one hasn 't bee n heard
from since. Steve WB2ZSE
modified a GE Prog desktop
base, and another WR2AK V
was on the job. The only
pro blem was that the or iginal
repeater had been borrowed ,
and the control circuitry
went with it. We still had the
old Ma Bell touchtone"
decoder, but we needed
somet hing for more immedi
ate control. Since I am cheap
above all else, I decided to see
if I could design a controller
for the new repeater for less
than the pu rchase price of a
store-bought one.



Fig. 2. tCI·3 ~ 555; IC4 - 7413; IC5a-f - 7404. The diodes can be any silicon diodes: The
transistor is dependent on the current requirements of the transmit relay - anything fro m
2N222 to 2N5655.
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told that I ca n probably t ime
o ut '52 direct) forgets when
to shut up. This one goes to
ground to reset. Of course, if
the long-winded o ne (a plague
on his thumb) is run ning 50
Watts from on top of the
repeater, you won't be able
to override his signal to reset
the timer, so just let him talk
to hi msel f.

In view of the requirement
to eliminate everyth ing, how
about the capacitor from IC2,
pin 4 going to ground and the
d iode feeding it? The system
has a tendency to act so fast
that le 2 turns off at loss of
received signal faster than ICl
can start the squelch tail. This
can destroy a good relay , so it
is an insurance pol icy. If your
transmit relay is big and slug
gish, you could pro bably save
another two par ts.

One area t hat is a bit
t ricky is the use of the l .3k

TO PO," T 2 _

TO PO

Fig. 3. Modifications to
K4EEU !D.

the to lerance of the tim ing
capacitors). This squelc h-tail
ti me is a bit longer than
needed, but the only correc
tion, witho ut getting a cus
tom-made pot (which would
probably cost more than the
whole controller), wo uld be a
f-meg pot and a 250 k ser ies
resistor. Th e fi xed resistor
cos ts mo ney, and they don 't
charge for po ts by value
(vetl ].

The external connection
point on [Cl , pins 6 and 7
(point A) is contro lled by the
touchtoneTM function de
coder, and, if it raised to +5
volts, there wi ll be no squelch
tail, which is invaluable fo r
discou raging kerchu nkers. If
they don 't hear it co ming
back, they leave it alone! The
external connectio n to the 10
start I ine (po int C) is
grounded to start the ID be
fore 10 has t imed out.
Groun ding this po int wil l also
reset IC3, so the next ID will
be 2: 45 after the manual 10,
just as if the repeater had
IDed itself. Th is fu nction can
be left off (si mply delete the
resistor and capacitor at point
C) if it is not wanted. The
ex te rnal connectio n to IC2,
pin 2 will reset IC2 if some
dum my like me (I have been

bouncing, the ID will only
start when the input signal
drops.

One fo rtu ito us error dcvcl
oped in the final wiring of the
repeater. Steve decided to
w ire t he receiver audio
thro ugh the COR so that,
when the CO R dropped ou t,
there would be no audio cou
pled to the transm itter. (I still
don 't see where it wo uld
come from.) Due to the fact
that the K4EEU 10 er has
very hi gh level audio comi ng
ou t of it and we are coupling
into the mike input o f the
transmitter, we ended up
with quite a large value of
series resistance between the
10 and the transmitter inpu t
If the COR is picked up
during the 10, the voltage
division effec t caused by the
receiver impedance drops the
10 to abo ut 1 kHz deviatio n.
So we not only make pro
visions to keep the 10 fro m
steppi ng o n anyone, but also,
if someone steps on the 10, it
is nice abou t it and lets his
audio go through.

With the values shown, the
10 t ime is abou t 2:45, the
ti me-o ut time is variab le fro m
o to about 7 minu tes, and the
squelch tail is variable from 0
to 12 seconds (depende nt o n

3, [C2, and the relay driver is
o n for the duration of the
input signal plus a squelch tail
(assum ing that 1C2 hasn't
t imed out). There is a third
diode feed ing the relay driver.
This diode is fed by the ID
generator, so the repeater
doesn't drop out while it is
identifying. (See Fig. 3 for
the modifications to the
K4EEU ID.)

All this t ime, pin 3, IC3
has been at zero volts. This
low is inverted by IC5e to a
high on pi n 10, effective ly
taki ng 02 o ut of the circuit
Whe n there is a signal on the
input steady state, pin 6,
IC5b is high, so pin 8 is lo w,
pull ing pin 13 low. This is
inverted by IC5f, produci ng a
high o n pin 12, which does
noth ing for the K4EEU [Oer.
Whe n the input carrier is
dropped, IC5b, pin 5 gets a
positive-going pulse, and the
entire chain is reversed in
po larity, so that IC5c, pin 8
goes high for the duratio n of
the pulse on pi n 5. This high
is inverted by IC5f (as before)
to produce a low-going pulse
to the 10er, thus starti ng it.
The low-goi ng pulse o n pin
12 also resets IC3 (via its pin
2), bringing lC3, pin 3 high
(for th e ID time d urat ion).
This high is inverted in IC5e,
producing a lo w on pin 10
and holding lC5f, pin 13 low,
even if the COR is subse
quently dropped, unt il IC3
t imes o ut. Referri ng to Fig. 3,
when the low-going pulse is
applied to the start flip-fl op
in the 10, it is applied to the
point labeled " to poi nt 1. "
This sets the flip-flop and
brings the other connection
(labeled "to po int 2") high.
This is used as transm itter
tu rn-on voltage , keeping the
transmi tter on for t he dura
tion of the 10.

Due to the fast action of
the circuits involved, if the
contact debouncing circu it
(the input circ uitry of IC4)
was not incl uded, saving some
pa r t s, the first co ntact
bou nce from the COR (and it
will bou nce a few times)
would appear to be the CO R
dropping out, and the 1D
wou ld start. With the de-
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resistors at pi ns 3 and 5 of
IC5. If they are to o l arge, t he
inverters will remain in t he
low outpu t state. If they are
too low, th e resulting pul ses
will be too small to be of any
use. 1.2k seems to be the
lower limi t, and 1.5k is just a
bit too hi gh. If you have any
t rouble here, use a pot or
substi tut io n box, and, start
ing with about 2.5, slowly
lower t he resistance un t il th e
output pin (of whi chever sec
t ion you are ad justing) just
goes high. Use t he next small-

Ham Help
I am writing this letter in

hope that it will keep some
other young prospective hams
from making the same mistake
I did. I became interested in
ham radio in August, 1976. This
interest was kindled by a per
son who had just moved to our
town and was studying code for
his Novice exam. I guess you
could say that I had always
been interested in radi o but had
never heard of amateur radio
before. A neighbor had given
me an old telegraph key and
sounder, which I had messed
around with from time to t ime.

The mention of Morse code
aroused my interest, becau se I
had always wanted to learn
what all t hose little dot s and
dashes meant. On the spot, I
volunteered my servi ces 1'0 help
him learn the code if he in turn
would teach me. After a couple
of nights of practice, I had the
letters down pat. Wow! Just
l i ke that , I had le a r ned
something that I thought would
take months.

With this newfound ta lent, I
was ready to take on anything. I
was therefore quite easily con
vinced to go all the way and get
my speed up for the Novice
exam. As I mentioned before, I
had no knowledge of or interest
in ham radi o. When this guy
gave me the facts about ham
radio, it just about blew me
over.

Maybe I should mention here
that this man had a brother who
was a licensed General and
was crazy about radio! Thi s guy
almost lived, ate, and slept just
to work his rig . Well , th is guy
kept our interest up for the 3
months it took us to get up to 7
wpm. After we had our speed
up, we contacted this man's
brother (he lived about 40 mi les
away) and said that we were
ready to take our test. We drove
to this guy's town and took our
code te st at some other ham's
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er value. That was exac tly
how 1arrived at 1.3 k.

One problem that we did
have was tha t the transmitter
seemed loath to turn off.
About o ne time out of three,
th e squelch tail wou ld run
out, and the bl asted thi ng
would retrlgger itself. The
cu lpr it proved to be the spi ke
generated by th e T {R relay in
the Pr og wh en it went from
t ransm it to receive. A diode
across th e rcl ay coil solved
that one.

Getting back to rul e 6

house. After the worst case of
the shakes I've ever had , we got
through the test. Hey! Now,
that wasn't so tough! If that's
all there is to it, no sweat! Oh,
so l ittle did I know!

After we fin ished the code
test, we made another date to
take the written test. Now, this
was the first I'd ever heard of
any type of written test. I was
shaken! But this guy's brother
said not to sweat it , it' s real
simple stuff. Sure it is! He said
that it was some questions on
operat ing procedure, rules and
regs, and some simple radio
theory. Operating procedures,
rules, and regu lations sounded
like it wouldn't be too tough.
But radi o theory! It had better
be simple.

wen he gave us a Novice
study guide and told us to go
over the questions for a couple
of weeks, come back to his
place, and he'd clear up any
questions we 'd have. Okay,
that sounded simple enough.
We took It home and studied
the questions. In fact, about all
we did is memorize the book. In
two weeks, we went back to his
place for a whole day of just go
ing over thi s stuff. Gee, this
was simple if that was all there
was to radio theory. He told us
to come back in a couple of
weeks to take the written exam .

At about th is point , I became
worried about (If I did pass t his
exam) what I would do for a
radio. My friend to ld me that
there was no problem, that he'd
buy one and I could use it . With
that l ittle problem out of the
way, I kept up on my code and
kept studying for the exam. I
took it and passed it okay, but
only on operation and rules and
regulations . The t hing was,
none of the questions on this
test were the ones from the
book. Oh, well , I guess I could
forget that as long as I could
get my license and start mak-

(again " ], I put the LED (and
another o ne on the collector
of the transistor) in t he cir
cuit so that I could see what
was happening without cl ip
ping on a meter or something,
and, since it didn 't cost any
thing to leave it in, I did. The
one on the col lector of th e
transistor can be left on
(f ro m the collector to +5
volts through a 270-0hm re
sistor) if your rel ay ru ns on
5-6 vol ts. A 12-volt rel ay sup
ply here w il l cause perma 
nently dark LEDs, without

ing con tacts.
Well , abou t two weeks after

we got our licenses, I asked
this guy (he'd passed, too)
when he was going to get a
radio. He sai d, to my surprise,
that he might get one someday,
but for the meantime he'd lost
interest. It made me kind of
mad, but I f igured I could get
along without him. I'd just have
to get my own radio !

That's how I came across my
fi rst Issue of 73 MagaZine, the
December, 1976, one. It blew
my mind. About all I could
understand was the adver
tisements ! Now I realize what
had happened. I was taught
how to pass t he test, not
anything about ham radio.
Man ,1 was mad-I still get kind
of angry when I t hink about it.
Needless to say, it was the end
of a relationship.

One of the things I did learn
from that f irst issue was that
there was no way I could afford
a radio. My only income was 5
dollars a week for working from
my folks. With my knowledge of
electronics (hah!), building a
radio was entirely out of the
question.

Things lay dormant for quite
awhile , about six mon th s.
Occasionally, I'd pick up an
issue of 73 to page through.
Every Issue made me more
angry about what had hap
pened to me. I picked up a l ittle
knowledge from each issue,
and from library books, so that I
at least knew how to figure
resistance and ident ify some
simple components.

At about that time , my
prayers were answered. Our
small town lacked someone to
fix TVs, radios. etc. We finally
got someone who moved in and
started to do these things. It
just happened that ou r old set
had been acting up. The man
was called and asked to come
and take a look. Well , this guy
came and started to work on
this set. Naturall y, I watched
with a great deal of interest.

He asked me if I knew
anything about electronics. I

some resistor adjustment.

The circu it is very simple
to build o n perfboard, but, if
you want t o keep everything
neat, I can supply 4" x 6 " PC
boards, drilled, with 22 edge
fingers etched on but uncom
m itted, for $8. If you have
any trouble, drop me a note
with an SASE.

Thanks to St eve and to
Bernie WB2DQH for the usc
of th eir exper ience, knowl
edge, shop, tools, test equip
ment, and time. -

told him much the same story I
have just told you, whereupon
he told me that before moving
here and becoming a repair
man, he had worked for a major
radio company as just about
the only person involved on a
full-time basis with radar. He
commended me for my dedica
tion in trying to learn about this
SUbject . He said that any time I
had a question about radio I
could just come and see him .

In the past year , I've learned
more about electronics th an I
ever thought possible. I still
don't know very much, but at
least I'm back on the track
again. Still, one bad thing has
come of all this: I sti ll don't
have a radio, have never
operated one, and wouldn't
even know how if someone
gave me one. I've all but forgot
ten the code; I can 't find
anyone wh o's interested. I am
the only amateur within miles.

My repai rman friend gave me
an older stx-channet CB that I
am trying to get transmitting so
that I can use it on 10 meter
CWo He also gave me an old
oscilloscope for nothing. He
told me to play with it, that I'd
probably learn something.
Even if I do get the 10 meter rig
going, I still wouldn't know how
to make a contact .

Well , so much for my
hopeless case. As I said when I
started this letter, I'd hate to
see th is happen to someone
else. Unfortunately, our high
school does not have a basic
electronics course, or my prob
lem would have been solved. I
think that something should be
done about this type of thing.
Oh, learning by rote is an easy
way to get into amateur radio,
but is it the right way? I don't
think so, and I think YOU'd prob
ab ly say the same t hing.
Something has to be done.

Novice classes seem like a
darn good idea. The only trou
ble is f inding one. I'd love to go
to one ! But where are they?

Mark MaIm WBOYHW
PO Box 323

Flasher NO 58535



SCR 1000-Standard 01 Comparison
'n Repeaters -Now Allai'ab'e with Autopatch!

1~:
• Normal patch, or secu re " reverse" pa tch
• 3 digit anU-fal5lng access - si ngle digit dis-

connect
• 3 dig it on-off contro l of repeater transmitter
• 4 sec. t ime l imi t on access
• Buil t-in adjustab le t ime-out funct ion - patch

shuts down in 30-90 sec. if no carrier Is received
• Wide range audio AGe on in put and output.
• User can mute phone line audio simply by key

ing his mrc button - preven ts embarrassing
language from being repeated

• Patch access and repeater control - eit her
over t he ai r or over th e land l ine

Under chessls vie w of SCRfOOO with
Aurop. rch ins/.lled.

• The SC R1000 - sim ply t he f inest repeat er available on th e amateur market and often compared
to " com merci al" uni ts se ll ing for 3-4 times t he price ! ThIS is a 30 W I. unit with a very sensitive &

sel ec t ive receiver. Included is a built -in AC Supply. CW Hrer. full metering and lighted status indi
cators/control pu sh-buttons, crysta ls, local rntc. etc. Also provided are jacks for emergency power,
remote control, autopatch. etc.

• A full complement o f options are available: D up lexers, Cab le, ' Pl.'. H l /lO Power. Autopatch. Racks.

etc. Please inqu ire.
• The Spec Comm Repeater System _. a sound investment . . available only by direc t factory order.

Ge t your order in A.S A.P.

Now Spec Ca mm has tak en the hassle o ut of putting a n a utopatch repeate r o n th e
220MHzl a ir! The SCR1000fSCAP is a fu lly se lf-co ntai ne d ) 0 wa tt re pea ter with bu ilt-i n

autopatch and land l ine contro l You sim ply p lug in the pho ne line, hook up th e
duplexer, and you 're on t he air ! The usual months o f problem s are el im inated' ;he
S( R1000/S(A P has been meti culously eng ineered to prov ide t he smoothest per
forming patch together wi th a posit ive land line co ntro l of t he repea te r. The
system is ful ly assem bled, set-up and checked-o ut in o ur lab.

&

. , , .
L~

2Mtr.

SCR1000 Sp.ecilications

SPEC·COMM REPEATER BOARDS,
SUB·ASSEMBLIES & ACCESSORIES

SCR 1000 WITH Fl.·e PRESELECTOR.••.••• • •$1035.00
SCR 1000 WITHOUT PRESElECTOR • . . . . • • • . $ 950.00
SCR 1000 SCAP & Fl·6 PRESElECTOR .. •• .. •$1585.00
SCR 1000 SCAP Fl·6 WP641 DUPlEXER .••. . . $2080.00

Commerci al prices
somewhat higher.

See our Apr il 73 Ad to, rncre oeteust
(Add 13.75 ship/h andling. PA residents
add 6% tax.)

2M

'":no
ItfHzl

• SCT110 Trlnlmltter Assem·
bly. SCT110 mounted In
shielded housing... . $199.95
(30 Wt. Amp. + $62,00)

• CTC100 CORITlmer/Co ntrol
ed $35.00

• 10250 CW IOIAF Mixer ee.
Programmed $65.00

• SCAP Autopalch ed. $225.00
• RPCM " Reyerse Pilch" &

conl rol bd $79.95
• TTC1 00 Touch Tone Control

ee . 3 d ig it ON, 3 dig it
OFF $79.95

• TRA·1 Timer Reset Annun·
clltor ed $20.95

• WP641 Duplexer $495.00

• FL·6 Pre selec t o r . Rcvr .
Front -End Fi lter/Preamp .
Exc. reject ion of st rong " out
o f band" sigs. + improves
sensitivity $85.00

• SCR100 Receiver Board. wi
x1al . . . . •• • ...•• . . .. $115.oo
(8 Pole IF Filter +$18.95)

• SCR100 Receiver Assembly.
SCR100 mounted In smero-
ed housing $185.00

• SCT1 10 XmtrJExclter Bd. 7
or 10 WI. bd . $135.00 wlxtal.
BA-10 30 Wt. Amp. bd. & Ht.
Sink $51.95

o State 01 Ihe Art CMOS con
trol logic & timers- No
Relays !

o Bullt·ln CW lOer-Low
current draw. Full y ad
justable speed, pitch. time,
etc.

o EXclus ive Spec Comm MOS·
FET/Hot Cl rrler DIode rcvr.
front end-greatly redu ces
'desense' & 1M problems!

o Bulll·ln AC Supply wllnstant
btry. swrtcnover for emer
gency pwr.

o Supplied with .0005%
Sentry xtals and a Turner
local mic.

o Jacks Provided lor Remote
centres, Auto·Patch. DC out.
AF tnrcut, COR Switch, etc.

o True FM - For Rpt. Audio so
good, it " sounds like
direct"!

RF Output 30 Watts typo
Inllnlte VSWR proof
Sensitivity 0.3uV/20d B Qt.
Selectivity ·6<:18 @ %6.5 kHz;

·55et8 @ %15 kHz;
·90dB @%30kHz.

(Sharper 8 Pole FlIr. Ava ilable)
Desense/Overload ... W/1uV
desired signal , desense Just
begins @ approx. 5O.000uV @
%600 kHz.
Spurious Response . ·70dB min.

FEATURES
o Full Metering of cri tical

revers.
o Front Pinel Controls for

timers & AF revers.
o Lighted puah-buttcns fo r

control/test functions &
status ind icators

Send to r Data Sheets!

saSCI SPECTRUM COMMUNICATIONS
........:~;;;;;;~:... 1055 w. Germantown Pk •• Norristown PA 19401 (21 5) 631·171 0 _
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David Boyd K9MX
601 Pioneer o.
Waukegan IL 60085

Max Boyd N9MX
Route 2, Box 960
Collinsville I L 62234

is desi gned for a special pur
pose, like prevent ing an HT
or mobil e rig from timin g out
a repeater, or includes fancy
functions, like an automatic
reset provision or a digital
elapsed-time display or some
other hybrid func tion th at
limits its versat ili ty and raises
its cost. Fo r a father of four
(including a set of twins) and
a retired soldier, they all cost
too much.

Another

Ten Minute TimerJ

- I I I
• "• I,
• I0• "•

~• ,0 ' ,. •,, o. ' I•, 000
~. ~.. •• ~. 00 _ •• .~

IT, " E Ole .. 1

Fig. 2
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Since both of us are a bit
long-winded, we sometimes
forget the time in a QSO, so
what we needed was a simple
timer capable of triggering an
audible alarm every ten
minutes. Of course, it had to
be simple enough that it
could be built entirely from
our junk boxes.

The result is a super simple
timer that is flexible enough
to allow for the addition of
all sorts of nice features at a
future time. The version we
buil t consists o f a single
NE555 (any 555 Ie will do)
and has a simple audio oscll
lator installed on the same
board. The delay can be fixed
at any value you choose
simp ly by selecting the
proper combination of resis
tance (Rl) and capacitance
(cr). A pot cove ring a suit
able range can be employed if
you need a variab le del ay. If
you do use a pot, it will
prob ably take a little trial and
error to calibrate it correctly.
But, for most of us, an
infini te range of possible
delays is seldom needed (and,
besides, we only had a pot for
one of the two timers we

J ust abou t every other
issue of every amateur

magazine car ries an artic le on
a cloc k or t imer of some sor t.
Un fo r tun atel y, most are
involved enough that the
average ham junk box lacks at
least a few of the components
(usually the most expensive
ones). And, usuall y, each one

,
~.

yup

Fig. 1. Schematic.
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The jumper wire to the oscillator shown in th is prototype is
not needed in the version shown in the template. This board
demonstrates an important caution: If you use a photo
process, make sure you don't reverse the mask when exposing
the sensitized board. If you do, you'll have to put the JC on
the foil side of the board, as we did here.

use th e simple gra ph' shown
in Fig. 2.

Actual ly, as th e chart
demonstrates, the le ngth of
the delay is not exactly as the

Later on, a clock and a te w other useful devic es .....iII go into
this cabinet, so the timer con trols have been clustered on one
side. Obviously, simpler packages can be used for your timer.

o

o

graph will provide good
start ing points.

T he audio oscillator is the
si mplest part o f the t imer.
Any NPN and an y PNP tran
sistor will work, but Q l
should be a po wer type. A
heat sink should no t be ncccs-

simple R x C formula would
imply. There is, of co urse,
some interna l capacitance and
resis tance (and ot her fac tors)
in both the Ie and the asso
cia ted circuitry which affects
the length of the delay.
Nevertheless, R x C or the

Fig. 3. PC board.

ooo

built). So we included several
"pads" to permit fixed value
resistors to be switc hed in
and ou t By wiring them in
series , they can be switc hed
in o ne at a t ime, increasing
the length of the del ay in
predetermi ned incremen ts of,
say, five seconds, 30 seconds,
one minu te, or whatever you
choose (or your jun k box can
handle).

Computi ng the t ime del ay
is simple. Just mul t ipl y the
value o f C1 ti mes the value of
the del ay resistor (R1). For
example, a l On-micro farad
capaci tor and a 10,a OO-Ohm
resistor give you: .0001 OOf x
10,000 Ohms = 1 second.
Make sure you watch those
d ecimals. Fo r those not
mathematically inclined, just

ro • r-® 0-'
•

~ 33K~

8
E

B

C SPKR

J.. C 2 C

'!.LeiT·o If£'F C3 0
t.?

'IR!..,,,r B E1;"00 C2J"r
DELAY

USE ® B ® FOR AUX POW ER OUTPUT

Fig. 4. Component layout (sho wn from foil side) .
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sarv, and the frequency of
the audio note is determined
by R3 and C3. The values
shown seem to work well, but
y our junk box should deter
mine which values you use. If
you want to fancy it up a
little, use a pot for R3, and
you can vary the tone to
meet your tastes. You can
also add a reset function
(they can be awfully con
venient) by placing a nor
ma II v -op en /m ornc ntari I v
closed switch across pins 4
and 8. An on/of f switch

should definitel y be included
in the battery line, of course,
unless you intend to replace
batteries every day . In norm al
use, a 9-volt transi stor batte ry
should last several months
without replacement. (Both
of ours were in operation for
more than six months before
one f inally needed a new
battery.)

While we have used only
the simplest circuitry here,
the possibilities are innu
mer able. For example, pins 8
and 3 of the IC (A and B on

the PC templ ate) will provide
a normall y " on" output to
drive an LED while the device
is timing. (Of course, the
battery is not going to last as
long if you do that ) Pins 1
and 3 provide the normally
" of f" switch that we use to
drive the audio oscillator.
(Incidentally, the 555 out
puts, when driven by a 9·volt
battery, ru n about 6 vol ts.) It
wou ld be a simple matter to
have this first timer light an
LED or trigger a relay which
l ight s a sign r ead ing

"IDENTI FY." You could
have another 555 triggered at
the same time as the light to
allow you , 0 or 15 seconds
to hit the reset button before
the audio alarm goes off. Or
you coul d have it trigger an
audio alarm fifteen seconds
before it shuts down your
transmitter to keep you from
timing out the repeater. The
possibilities are l imi t ed only
by your imagination.•

Reference

I From t he Archer Technical Data
Sheet for " T im er, R S555: '

FCC Math
from page 18

(~l + XI)2 = A2 + X2, Squaring is just undoing square rooting!
Multiply out that lett-hand sideto get: Z2A2 + Z:ZX2 = A2X2. Now
subtract Z2X2 from both sides (doing the opposite of addition ln
dlcated) to get: Z2A2 = R2X2 - Z2X2 (subtracting from the right
Just gets rid of tne zzxz entrrery. tt you have 7 + 4 = 11, for exam
pie, and subtract 4 from both sides, you get 7 = 7. You got rid of
the 4 on the left.) Now pull that reverse deane we've done before,
to get : Z2A2 = X2{R2 - z2). Now divide both sides by (A2 - Z2)
as a unit, gett inllrid of it on the right and putting it down on the
bottom left: Z2R2I(A2 - z2) = X2. We're almost there. Just one
more opposite, the opposite of squaring, to undo that X2. So we
now take the square root of both sides, recognizing, again , that
top left can be handled separately from the bottom, which has to
be handled as a unit. That gives ZRlVR' - Z' = X, which is what
we want, X by itself on one side, everything else on the other.
Now, just putting whatever values I have for Z and A, I can find X
fairly easily. Say, for exam}le, Z is SOOOOhms and A is 20,000, we
have X = (5000)(20,000)'" 0,000' + 50002, which you can work
out rather easily with powers of ten now, can't you?'

"there (5 x 103)(2 x 1(4)N' l4 x «n :125 x 10') which Is 10 x 107N 400,000,000
- 25,000,000 10x 10'''' ~75,llNi,llNi. 375,000,000 Is about 4 x 106, the square
root of which 15 2 x 104. Dividing that into the top gives 5 x 10J or 5000 Ohms.

Admittedly, that was one heck of a lot of algebra we just did .
The only way one gets a feel lor what order to do things in is with
lots of practice. The object is always to get one thing by itself on
one side with everything else on the other. Making up number
equations, with small numbers, Is the quick way of finding out
what is and what is not going to get us where we want to go. If
something doesn't work with numbers, it sure as heck won't work
with letters either.

And a final recommendation: Get a license manual, study
guide, or whatever and cracuce. practice, practice wiggling the
various formulas into alternate forms. Check yourself by making
up a true number equation for the original and seeing if the same
numbers work for the same letters in the final equat ion you oe
rived . It It doesn't, you've made a mistake somewhere, If it does,
you've done correct work . With such practice, you will soon be a
totally confident master of electronics math!

WORK AND ANSWEAS

Exercise I :
(1 ) (a) 59 ill 5.9. 101, aboul 6 x 101 , hence logarilhm is 1.8.

(b) 3 Is 3.100. hence log 3 = 0.5,
(c) 11 ,100 151 .11. 104. about 1 x 104, log is 4.0.
(d) 679,000,000 Is about 7 • 106, hen ce log ill 8.85 or 110.

(2) (a} 10 log (4OtS) Is 10 log 8, which 11110 log(8. 100); log(6 x 1(0)iSO.9. 10 x 0.9
is 9 dB.

(b) 10 log (210.03) Is 10 log (20013) or 10 log 67 approximately. 67 1s about 7 x
101, whose log Is 1.85 or so; 10 l imell that is 18.5 dB more or tess.

from page 6

disaster. That lost us over one
million amateurs, hams we
would have had if the growth of
the hobby had continued
through the 60s and 70s as it
had in the late 40s and 50s. A
lobby certainly could have
prevented that disaster.

Then came the repeater rules
another almost un

believable debacle. A good lob
by certainly would have headed
that massive stupidity off at the
pass. Now, again 'He are deeply
In need of a lobby. The FCC is
by no means through dumping
on us and we have little in the
way of any muscle to fight
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back. The ARRL did Its very
best to ward off the linear
ampl ifier rules and they lost ut
terly and completely... but
then, they have no lobby and
thus very little in the way of
political clout.

Should we decide that it is
worthwhile to fight for amateur
rad io, the signatures on the
pet it ions will be of enormous
help. This is the sort of clout
that gets respect from po liti·
crane ... like FCC commis
sioners.

The FCC has done great
harm to amateur radio and ap
parently has in mind further
harm, so it is getting to be time
for us to take some more

serious measures to protect
our hobby.

WHAT WILL 1988 BE LIKE?
Crystal balls are never too

clear, but perhaps we can look
ahead in amateur rad io a bit
just by lOOking back over the
last few decades and the
changes they have brought ,

Some new invention could
radically change history, of
course, as could the loss of all
ham bands at Geneva in 1979,
but if we project what tntorrna
non we have right now rnto the
future, we may get a fairly ac
curate picture of life on the
ham bands ten years lrom now.

In 1968, we could clearly see
the future for two meter FM and
repeaters, so the current ectrvr
ty on that mode was quite
predictable . Indeed, I think
YOU'll find me predicting at
least 50,000 act ive FMers in my
1969editorials . I missed on that
for we now have about 75,000.
Compared to the 2,000 active in
those days, my prcjection was

reasonable,
There are two signifi cant

technolog ical events which
will, I think, have a lot todo with
amateur rad io ten years hence.
One is the advent of the
microcomputer, which I expect
will bring us perhaps 100,000
ATTYers, but w ith systems
beyond present day imagining
in use. The other change will be
the use of narrowband mooute
non techniques for both voice
and ATTY. We can see, right
now, the possibi lity of 5 kHz
repeater splits on the VHF
bands using folded audio
transmission (FAT) ... and
who knows what even better
systems will be evolved in ten
years ,

11 amateur license growth
conti nues as il has for the last
year, we can look for almost
1,600,000 hams by 1988, I think
we'll make that number. We will
have 400,000 Ih is year. By the
time we get to 800,000, I sus-

Conrinued on page /36



DSI
_-----DSI INSTRUMENTS INC.------....

Be the one who's on FREQUENCY!!
With your DSI Counter save the shop cost of tweak ing xtals . . .
kn ow yo ur frequency from 160 meters through 450 MHz. Now OS/
off ers the most counter for your dollar. Latest state-of-t he-art
technology.. .DSI advanced LSI design far exceeds outdated TIL.
Go with the leader . . .buy a DS/ FREQUENC Y counter and SA VE
TIME & MONEYI!

NOT A KIT

MODEL 3500 $139.95 MODEL 3600A $189.95
Includes oven timebase

500 MHZ Frequency Counter 600 MHz Frequency Counter
• Includes SOO "Hz Presealer - Nol an .ddon
.7 La rge bright - 1,.jz InC h lEO R.ldouls
• Temperalure compensated crystallimebase
• Accuracy 1 PPM Typ
• Sensitivi ty SO MvRm. 150 & 250 MHz 150 MvRms 450 MHz
• Gale lime IIghl
• No direcl RF connectlon Required
• AC or DC operation
.50 Hz to 500 MHz Iyp
• Comprehensive owners manual wllh complete accurate schematics
• Fac tory assembled & tested

• Includes oven compensated crystallimebase
• Includes bullt·ln 600MHz Prascaler·Not and addon
• 8 Large brlghl - YJ Inch LED Readouts
• Two timebases 0.1 sec & 1. sec
• Resolution 1 Hz Direct 10 Hz Prescaled
• Sensilivlly 20 MvRms @ 150 & 220 MHz 100 MvRms 450 MHz
• Accurecy .5 PPM over temperatu re
• Oven light & Gete Ume light
• Aulomatic Decimal polnl placement
• NO DIRECT RF CONNECTIO N Required.
• Comprehensive owners manual with complete accurate schematics
• AC or DC operation
• 50 Hz to 600 MHz Typ.
• Facto ry assembled & tesled

Use i t In the car o r on t he bench... tak e it to the repeater si te .. .high·impact case.. .light
we ight-but rugged...Designed wi lh the latest readily available LSI . C MOS, Schottky , Mec l·

integ rated ci rcu i ts.
NEW PRODU CTS

. 250 MHz 7 Digit Battery operated hand held counter $109.95 ava ilable rnio-Januery.
• 3 Y::! Dig it Bench Degi ta l Mum-meter AC or Battery operated $99.95 avai lab le mi(:l·February.

Strongest Warranty in the Counter F ield . O NE Year Parts and Labor we pay the return shipping. Plus
•.. Sat isfaction guaranteed • .. Dennis Romack .. . WA60Y I ... VP·Mar ket ,ng. OS!.

-------------------------------_ --------_..------_.-------_.--------_ -------------_ _ ---------_ .
0 25

TO ORDER CALL COLLECT (71 4) 565-8402

• Bank o f America
• VISA

• American Express
• Maste rCharge

We pay shipping c harges anywhere in
Ihe U.S .A . UPS Brown or P.P. - CA
Aes idents please add 6% state sales tax.

DSIINSTRUMENTS INC.
Div. Diversif ied Securi ty Ind. Inc.

z,p _

PIeue_ mor. ,n'onna' oon on)'OUr ' ull '''>e ollns' ru.......lS~n<1 "'CCUSOf_

"'••' ..charge VISA 0 fl .E

0-.. ..,.;_

n Ban~"'~n:l

Ctftln c.rd . C.rde.p"~'_ 0.0'. S,gna ture _

'-------7914 Ronson Road No. G, San Diego , CA 92111------.J
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MONTHLY SPECIALS
3CX1000A7/ 8283 $ 28 5 .0 0 811A 10.80
3CX1500A 7/88 77 240.00 813 18.00
3 -500Z 58.00 61466 4.95
3-10002 145.00 6360 4. 75
4-125A 42.00 68838 5. 2 5
4-400A 48.00 8 12 2 55.00
4- 1000A 198.00 8236 22,00
4CX250B 27.50 8908 5.25
572 6 24.00 8 9 50 4.75

The intelligent Ham alternat ive to CB
Two meter mobile 40 watt rf power
transistor 2N6084 - $16.00

Eirnec Tubes & Accessories In Stock
Write or phone for types not lisred

TUBES BOUGHT. SOLO ANO TRADED
SAVE sss - HIGH $$$ FOR YOUR TUBES

YOUR HAM TUIE
HEADQUARTERS!

BRAND NEW"""FACTOR Y GUARANTEEO

V 1

_U"r g, pS nox 234
:/'g,ce Middlebu ry C"I 06 76 2

FLY YOUR RUBBER DUCKY !!

Got off 'h, tru nk lid and In'o ,h. b.., loeobon on ,h. OM •• •

tho ",n'.. of t he roof ' T.", ha.. pro_", Ibat ,h. l"", pro fiLe
q"""",_wovo whip, 0' lb. rnbh",_m.c ky h orn a ....ndy_Tal ky
o"'perfo''''' a 5/8 Whip on lb. ""nk,T... odvantag. of lb.
' ''1'''' 9fOUnd pl&n, by con_'i"'l to tho FLY ING·DUCKY
''''''In<ti< moo nt . Although d., ill".d , pociflc,lly for "'. with
a H·T. it oan bo 0>001 wi' h , ny mob... !'i<l ,

'" FLYING- DUCKY """l""tic moun, con"". of ,bo
followi"'l ' Cl\romo-plo"d .upor m"""Of witll a m-.ourod hnM!
down powo' of 50 lbo_ It oo m.. oqu ippo<l witll an optio",,1
choi« of BNC, F_typ•• Of 50-239 00"_'''' ,'0 ,",,'ch oithol
'h. '"bbor _du d 'y 0' til. o<"''''''y qu" ,.._w.... wh; p. eo..
coblo 1I 105 in"".. I""", ond II o pti ona lly . qu iPJ'od with 0
pi",! ' 0 ,",, ' ch you, H- T ,"d/o, you, mobil. til. with. ""..
p!"'l adop'" , lnI,oIl,bon i' f<n-ooo on d .Implici 'y i ...If, and,. Fl.YING-DUCKY hocom.... polt ,bl. .. tIIo H",dy·
Talky!!

COMP LETE SYSTEM . .$1 3-95 ppd
QU ARTE R·WAVE WHIJ' ('pOril'( oon""<lnr l , ._ $S .95pp<t
RU PPE R DUCKY '0 motcll (tpooifY oon".." o t) ,,$1 ,9' ppd

~.
(",,',", 'to ou

",-" H., / 'l'dJJ<l>" , n ""'01
PlS,10»'18-9220

•
•G

_.• •

Model C-432A (408J

..- -

r---.

---

• ~ , ,,, .'ll

"'. t .,

VA.NGUARD LABS. 196-23 J..m ..IUI Ave• • Hollis NY 11423

less batteries
and crystals

ECM·58 MK·II fm modulation meter
• Now used by the U.S. Government In

over 50 locat ions
• All new unbreakable A.B,S, cabinet
• 0·6 kHz peak readlnq linear scale
• Operates 25 MHz to 500 MHz
• Crys tal controlled for easy opera tion
• Audio/Scope output with earphone
• Options: N ICAD power PA K $ 34 .95

Charger $39.95
Wri te Or ellll for complete in formation. Send
check or money order for $189. Shipping
prepaid in U.S. Indiana nlJident$ udd 4 % salf1$
tall. Crystals $ 7.95 each.

ECM Co rporation
41 2 N . Wei nbach Ave.
Evansville IN 4 7 711
8 12-476-2 121 El

• Convert s 4 32 or 4 3 5 M Hz to 29 M Hz. (Be sure to specify the input frequency you
want )
. 2 t uned RF st ages using low noise J-FETS eliminates the need for a separate UHF
pre-amp
• Special RCA dual-gate MOSFEl mixer gives good conversion gain and minimum
cross modulation
• High frequency quartz crystal oscillator and multlpler stages use 1.2 GHz transistors
for mexunum efficiency
e converstcn gain is more than 20 d B (typically 25 dB) ther efore assuring you . 1
micro vol t sens itivity when used w i t h an average communications receiver
-lust conn ect a simpl e turnstile ant enna (see Nov.'77 of 73 M agazine) end a 12 volts
DC power sourc e (only 30 mA required ) and you' re ready t o rece ive .
See ou, oth", J>,odud~ In th" full pase ad o f th" Jan. ' 78 I""" or writ" lor utalos sneee. f or 1m.
mediate ~hlp... "nt ull (2 I 2) 468·2 720 or ...all your o rd"r with paym"nt plu~ S 1.00 for a ir mall to,

NEW
for '78

$189
TI>o ~.. V o';" " • ... .... An......
c.... A l foni

r-----HIGH PERFORMANCE UHF CONVERTER

FOR OSCAR
55995
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25 _ .....

MPC·l00OCR
Signa l Regeneration &
Speed Conversion
Amateur Net: $645.00

Mpc.1000c
Multipath Correction
In·Band Diversity &
AFSK Tone Keyer
Amateur Net: $545.00

TROUBLE FREE TOUCH - TONE ENCODER
, ... ,_ POSITIVE TOOCH IK[YS DE I'RESSl • MOBILE. HANlltlU D

POSITIVE MDU'H • NDPOnEOPARTS IS ERVlCU 81. EI

r: 2 .00 :-1 Mil SPEC COMPO NENTS . NO RFI • SElF CONUJNEO
)(TAL to tH ROUEO _ LEVU AO.AlSTMENT FROMfRONT
s."pp lled "tl , In . , ruct lo n• . ' Ctl,,""aflc . " ,mp la ' '' . h.,d·
....a ' ... Op a"ng Voltag.. ' 4 .5 . 60V , 1'1' . , A. d""'9n.d 10'
St anda rd Comm un 'C" ,o n . H. nd he ld .

le. l,fo.nl . ,,, , ,d e n' . odd 6% .ales tax ,1
PP-l=S51i 00. PP·2=S58oo. PP·l A=S58 00
PP·1M=S 51i.OO, PP·2M=S58.00. M . ",i • • ·Mobil.

Pp · 1 K=S6 6 .00. PP·2K=S69 ,OO.
K·."" .. = Self Com. ",... 0.1.,. R.I.,.
lETTEAING OF UNITS OPTIONAL

............... . , ....... lIad'" Ce~ '" 1800' n 5' 31l )6
~..... CbOo .. c:w [ " <t ron",. 13031 8 9 3· 5 5 25_or T~tl. (6 ' 7) 395·8280
l<>o .e...g ,,_ 12UI272-(ll1I1'
_ v"" C" ' '''~ ' 900' M 5 9'8 '

MPC-l000R/·
TSR·500
Dual UART Regeneration,
Speed Conversion, 200
Char. Memory, Word Cor·
recticn & OIGITAL
Autostart
Amateur Net: $895.00*

DOVETRON

A front panel switch permits internal TSR·200 Signal Regenerator-Speed convert
er assembly to electronically " gear·shift " between 60, 67, 75 and 100 WPM. AU
incoming and outgoing signals are regenerated to less than 0.5% bias distortion.
Also ava ilable with DIGITAL Autostart (TSR·20Cl0): Amateur Net: $695.00

Standard features include CONTINUOUSLY tuneable Mark and Space channels (1000
Hz to 3200 Hz), Dual Mode (MARK or FSK) Autostart and internal h igh level neutral
loop keyer (20 to 60 ml). Both EIA and Mil FSK outputs are provided for direct
interface to microprocessor and video terminal peripherals.

C6 3

COAKIT

-
'FOR

•- ,

'U'®wITilli&,!'U'ill(J)0E@&'!
Universal Digital Frequency

Readout Kit

FOR THE HAM
A BELT BUCKLE

FIC" n, COLORADO5ILUR CO

.... pp ~O )( . StH 2 1 )( 31 "<c"r o;
CAST IN SOLID BRONZE
~lfi) 1i1 711 CARE

This buckl e can be your s f or on l y
$ 12 . 50, plus $ 1 . 00 for po s t age.

COLORADO SI LVER CO ., DEPT , H
P . O.BOX 175 5, ASPEN, CO. 8 161 1

CQl O . R[ S . ODD 3~

CONNECTOR ASSORTMENT
$25.00 $23.50 ..<,
Po ~l p"i d lo t. 01 t n. el!

Incl udu; 5 -F'L2S9, 5_S01)9, 5-UG1 75, 5 ·UGI7b,
2 . P125B , I _ OM, 1 _ tAl 58, 2 - M359, I _ UG2.5,
I . UG21J, 2 · Pl259PO. 1 · 1021-20, t _ liQhtning
A'red " •.
_.~ o..'V" & v... «:CfJfJ .fId I~nd 10< F,. Cof~

COAKIT
P.O . 80. IOI -A Dumont, N. J. 07t.21

C ircle 01 .... I N d IO ' Se..... ice C"'d

••• •.....
nUUES 1S '" _ , I .. 'Ie ..1Il f-. _

lOO k"' , , , ,(II) Nt • _
. .. .. . N T LtD ~ ~ _. -""f..,. ,. _ , .,...... 110 ... -.. ..
,..-. c.._ . d-.ly .. '1M . ,ioo_,...
fo< 0 )( • • • ..,.j ""' r..
.. odW..""". ,. , ... ""'_1 , <.
fi, ;" ,;dt . ro. ·T« ' ''·6 ~ .oo.... 0 .1'" • 6" • ' "1

"In . l 101U1 11 .00 £_ i E__
011 I" 'n
• •~ __... ltU _ 1 T32

The MPC-1000R/TSR·500 provides Preloading and Recirculation of the 200 character
FIFO Memory. a keyboard-controlled Word Correction circuit, Variable Character
Rate, Tee Dee Inhibit, BlankjLTRS Diddle, a Triple 'rene-Parr AFSK Tone Keyer and a
Character Recogn ition/Speed Determination DIGITAL (DAS-100) Autostart mode.

"The Mpc·1000R is also available without a TSR assembly and funct ions as a MPC·
1000C with a Triple rene-Parr AFSK Tone Keyer. This "easte-R" perm its future ex
pansion with a TSR·100, TSR·200, TSR-2ooD or TSR-5oo by simply lifting the lid
and plugging in the appropriate TSR assembly: Amateur Net (Basle-R) : $595.00

Your QSL will bring complete specifications, or call : 213·682·3705.

TORR.ITAONICI,INC.

4810 HolI".,••n. COII,I

O."lon,Otolo 48424 D23
627 FREMONT AVENUE
(P. O. BOX 261)
SOUTH PASADENA, CA. 91030
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ward) voltage is set, yo u can
tune a very large freq uency
band without needing to
readj ust every few kilohertz
or so. And there are other
advantages. The frequency
range covers 160 through 10
meters. With my generator
bridge arrangement, every
thi ng is complete in o ne
package, so it's handy to use.
Because of its low output
level, there is no QRM
radiated into space.

F irst you' ll need a sche
matic of the signal generator
to stu dy. The fo llowing ste ps
describe ho w to modi fy the
signal generator and install
t he resistance br idge:

1. Remove the external
atte nuator pad and its socket
from the unit. (Note which
pi ns the wires are on.)
Fabricate a 1YJ- inch-square
alu minum plate to mourn an
50-239 rf socket, and a ttach
the socket to the unit.

2 . Drill a 5 / 16-inch
diameter hole midway be
tween the power switch and
the 50-239 rf co nnecto r.
Refer to Fig. 1. This hole will
be for the vswr func tion
switc h. (See schema t ic fo r
parts list. ]

3. Remove V50, a 12AU7
tube used as the meter ampli
fier, and discard it

4. Build the SO-Ohm resis
tance br idge accord ing to the
sche ma t ic shown in Fig. 2

5' POsm oo.
,- , ~ c

2_ Rff
5- ' ,
4_ 2 ,

.""""''' "., ..

. _~~- --- - - " ~ ; ,
OUTPu T Of' - --
... ..£ U TOII

•
TO ,,, " £ FII".. ., ee eo
~I " ' 2 ~ ..

=
ee

TO . ' " E f_ .. •• .... -----... ..., .. " .. '" ~, o nil

" ' .ort1 r,

I
,.

'" l : ••eee -.
J DOr

Fig. 2. This is the circuit o f the 50-Ohm resistance bridge. R 1
should match R2. RX should be trimmed so that incident
(fwd) vol tage equals reflected vottaqe. The J: 1 and 2:'
positions of switch 51 are simply 50-Ohm and l00.0hm
resistors to ground. When switched in, these positions give a
quick self-eheck of the unit. D3 and D4 are the feedback
diodes for the Tektronix J908 generator. A ll diodes = 1N270.

190 B Tektron ix constant
amplitude signal generator,
which is eas y to obtain now
on the surplus market. I
modified the signal generator
slightly, built a SO-Ohm resis
tance bridge, and merged
them to come up wi th an
extremely stable and accura te
vswr bridge. If you don 't
want to mod ify your gen
erator, yo u coul d bu ild o nly
the resistance bri dge portio n.

The 1908 signal generator
is perfect for this vswr bridge
b ecau se of its constant
output level, which means
that once the inc ident (for-

--
e

._.....-v . • .•.._ ....~. ........ ..:

article shows how I save
myself a lot of walking and
how I tune my antennas. I
started out with a model

- instant swr bridge

•

.._----_....

TriPf '90' COHSTAN T· AM.-u r VOf SIGNAl Gf Nn . rOll-

•
•.-•

- r-l-
•

• --
•• • • •.- " ~ .. •• ~

-e' 0 ' .... " ~, I

• " u

• • •--- !! d ..-
"

I

Make Antenna Tuning A Joy

V swr measurement is
widely used by radio

amateurs for adjusting and
matching their an tennas. This

Dick Sander K 5QY
I J0 Star/ire Drive
Plano TX 15014

Fig. 1. Completed vswr bridge using modified Tek 1908
generator.
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Fig. 3. Location of the resistance bridge and switch 5' inside
the generator.

e

mately 30% of full scale,
indicating about 2 :1 vswr. If
all t his happens, box it up.

Now the beauty of this
device takes hold ! Becau se
the generator's ou tput is
constant, when you vary the
frequency dial, the meter will
tr ack your vswr curve over
the ent ire amateu r band
you're testing. Th e f irst th ing
you will notice is that some
where there is a dip, which is
the reso nan t point of the
antenna. The amount of d ip
indicates the impedance (in
vswr] . This di p will the n give
the necessary clue for any
adjustments.

An exam ple of ho w it
works is sho wn in Fig. 5. My
160/80 meter ver tical uses a

135

,
•

V
,

t,
••• -7'
r
• ,

POwER•
•

,.
• z

/,
V _~"$E,

/ ,,
• ,,-,'. , , , • , • , • • ,

Fig. 4. Chart for finding VS\Vf" when ratio of reflected to
forward I/Oitage is kno wn.
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Fig. 5. The J,oSwr bridge is easily carried to the antenna. Shown
is the bridge at a vertical antenna using a tapp ed coil match.

in the schematic ( Fig. 2).
12 A chart for deter

min ing vswr is shown in Fig.
4. Copy it or cut it out an d
tape it to yo ur un it See Fig.
1. Calibra tio n is simple. After
the unit is complete, turn it
o n. 0 0 not have a load co n
nec ted to the coax co nnector.
Ad just t he incident vo ltage
(I NC) fo r full scale, then
switch to the SWR position .
The meter should read t he
same in eac h posi tion. If it
doesn't, tr im RX un t il t he
meter reads th e same. Now,
switc h to the 1: 1 position.
The meter should fall to zero,
indicat ing a balanced 5O-0hm
load into the bridge. Switch
to th e 2:1 posit io n. The
meter should read approxi-

/' ,
•

coax shield also connects at
this poi nt.

8. Connec t the wire fro m
pin 1 of the attenuator soc ke t
(white/blue) to the resistance
bridge in Fig. 2.

9. Replace the 5OQ.O hm
m e t e r- ze ro pot wi th a
10,OOO-Ohm po t, Rewire as
shown in Fig. 2.

10. If desired, the existing
meter can be replaced ( Fig.
1), but it 's no t necessary. I
change d mine because of the
scale markings.

11. Install the four-posi
tion swr function switch in
the 5/1 6-inch drill ed ho le, as
sho wn in Fig. 3, and wire to
the resistance bridge as shown

Caution should be used in the
wire dress because the fre
quencies will range up to 50
MHL The circu it is similar to
the bridge described in the
ARRL Antenna Handbook.
Fur ther inform at ion may be
o btained there if needed.

5. Install t he resis tance
bridge in the 190B signal
generator as shown in Fig. 3.

6. Remove the wire from
pin 3 of the attenu at or soc ket
(blue/white /yel low). It was a
heater voltage supply on
older units.

7. Ground the wire fro m
pin 2 of the attc ncator socket
(white /red) at the newly
install ed 50-239 socket. The

•

-•..••••••, .•••••••' .•••••••••••,....
••••••••••••'.•
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coi l to ground and is f ed at
the ce nter. I st arted first on
160 mete rs with a long co il ,
tapped i t at the center , and
then fed th is tap to the gen
erator-bri dge. I adjusted the
generator di al until [ obtained
a dip (which was at 1.7 MHz).
I tuned back to 1.81 5 MHz
and started shor t ing the turns
on the long coil until a d ip
occurred. Nex t I started
moving thc tap up and down
on thc co il unt il zero indica
tion occ urred, and I had 1:1
vswr on 160 meters. I also

wanted my ver t ical to opera te
on 80 m eters, so I se t the
generator-bridge to 3.8 MHz
and repeated the operat ion. I
next i nst a l led a band
switching system. To test it
out, I went i nto the ham
shac k, tu rn ed on the trans
mitter, and checked bo th
f orward and reflected power
wi th my stati on wattmeter.
Needless t o say , i t turned out
to be exactl y as the Tek
tronix 190B generator-bridge
indicated.

There are several other

possibi lities for t he generator
bridge. A 50(). Ohm pot cou ld
b e su bs tit ut ed for t he
5().Ohm Ra resistor to give
the bridge an impedance
range of 0-500 Ohms, or a
com p le te LC impedance
bridge could be install ed f or
max imum use of the gen
erator-br idge. Old coax can
be tested wi th the generat or
bridge by shor t ing one end of
the piec e being tested and
measuri ng the vswr. The loss
in decibel s can th en be cal
culated. If nothing else, t he

generator- bri dge is a verv
good test r f generator to have
in your ham shac k. I 've
adjusted beams with gamma
match es, verticals (both
trapped and monoband),
dipoles, inverted vees, and
even mob ile antennas using
my gener ator-bridge.

I feel it's the most pract i
cal and economical antenna
tun ing aid I've used i n my
antenna experimentatio n and
hope that th is ar ticle will help
you with your antenna tuning
problems. -

Conrinued 011 page 188

Next , I wanted to check the
skirts of the carrier to make
sure that the modulation was
even and no splatter was pres
ent, even at 100% modulation.
The photo shows the almost
amaz ing cleanness o f the
signal. That's with fu ll modula
tion.

In all , the Ham-l oo checked
out very clean. I don't think
we'll be seeing any TVI from
these sets wh ich can be laid to
the transmitt er. Ten meters is
one of the worst bands lor TVI,
so the cleanness of this rig is
Important .

10 METERS
Sadly, I f ind that a group of

amateurs in southern Cali fo r
nia is push ing for a different
ten met er channelized stan
dard . This takes me back just a
few years to when the two
meter groups in that area
wanted to ignore the rest of the
coun try. They got furious with
me when I came out and spoke
to a statewide meeting of
repeater groups and tol d them
that channel standardizati on
would have to come ... even to
southern Californ ia. The many
rugged indiv idualists there
fought as long as they cou ld . . .
and finally gave In.

monic at about 3/4 of a mW
(.00075 Watts).

The third harmonic doesn't
show very well due to a lack of
sync between my camera and
the scope, but I th ink you can
make it out at ·60 dB, which Is
less than a tenth of a milliwatt.
The fourth harmonic is easier
to see at -55dB.•" .--

BRISTOL COMES CLEAN

We were anxious to check
out the new Bristol Ham-1oo rig
to see what kind of engineer ing
had been done on it. Anyone
who has looked at many of the
27 MHz CB rigs on a spectrum
analyzer knows how dirty the
outputs 01 many rigs have
been. The Hem-toe is a con
verted (by the fact ory) CB
transceiver. It was fi rst con
ver t ed and retuned t o 10
met ers , the n a 100 Watt
amplifier was added to the
back of the set . Considering
the mayhem many of the CB
rigs are causing when they are
fed into an illegal amplif ier,the
need for a really clean output
can be appreciated.

Bristol chief engineer Joe
Fox drove up a Hem-t ee from
Rhode Island and we put it on a
spectrum analyzer.

As you can see, the second
harmonic output of the
Ham-l00 is 50dB below the tun
damental. How much Is that in
Watts? If we figure the rig Is
putt ing out around 75 Watts,
thi s would put the second har-

reasonab le and Intell ige nt
basis ... they are a poli tical
body and react only to poli tical
pressures . Hence the value of
the pet ition.

fa lse informati on about himself
and his service.

According to a newspaper
account, among the unproven
claims made in ads during 1977
were that he and two partners
were licensed to practice law,
that he holds a Master's Degree
and PhD, and that his company
is associated with attorneys in
At lanta, New York, Chicago.
The suit al so ch arges that
Cooper has exaggerated his
claims as to the numbers of
subscribers to his service, the
size of his staff , and th e
amount of money someone can
save by subscribing to his ser
vice.

Cooper seems to have gone
underground for the time being,
with reports that his phones
have been disconnected.

THE PETITION
How does this square up

with a need for a pet it ion to be
signed by every amateur in the
country? There are two major
reasons why we should reoou
ble our efforts to get every
amateur, and every member of
a ham fam ily, and every fr iend
to sign a petition and send it to
me.

First, just because Cooper is
gett ing some flack doesn't
mean that he is out of the pte
ture by any means.

second, and far more tmpor
tent, the pet it ion opposes all
act ions aimed at destroying
amateur radio, and the main
source of th is danger right now
Is the FCC Itself I Amateur radio
has just been dealt a whopping
disaster by the Commission .•.
and another even worse one is
well on Its way. It is now eo
parent that there is just no use
trying to deal with the FCC on a

EDITORIAL BY WA YNE GREEN

from J»9I1 ' 30

pect we'll run out of people with
enough guts to try and pass the
current license exams and we'll
have to go to a Communicator
license type approach to con
vince the more lazy to t ry the
hobby.

WHAT ABOUT THE
MICROWAVES?

The short distances possible
on these freq uenc ies reduces
their value for hams. As gear
gets easier to build and buy for
the 1200 MHz band, we may ex
pand our repeater systems into
that band ... part icularly for
w ideband communicat ions
such as TV and some comput
er-to-comcuter work . But the
permanent loss of all trequen
cles above 450 MHz for any
kind of satelli te ccmmuruce
tions will undoubtedly be the
most serious loss in the history
of amateur radio.

Satellite communicat ions
between any two amateurs in
the wor ld would have been
possible in the 1980s If we had
not lost the frequencies in their
ent iret y at the ITU in 1971. Read
the ARRL report in OST on this
loss, where they admit it was
due to poor planning on their
part.

COOPER SUED
The State Attorney General's

office in California has entered
a suit against Rick Cooper for
mis leading consumers. The
suit, f iled in Los Angeles, asked
that Cooper, doing business
through a post office box in
Van Nuys as the ccmmuntca
tl ons Atto rney Service , be
ordered to stop disseminating
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CALL TOLL FREE
1-800-535-9598

LA. RESIDENTS CALL COLLECT

AUTHORIZED DEALER FOR...

~KENWOOD

t ;J IICOMI YAESU! f AI ; ...

\/
ROHN FOLD OVER TOWERS

ATLAS • BIRD • CDE • DENTRON
ETO • HUSTLER • HY-GAIN
KLM • LARSEN • MOSLEY
SWAN • TEMPO • TEN-TEC

TRI-EX • WILSON • CUSHCRAFT
* ATTENTION SB-220 OWNERS *

MO DE R NI Z E Y O UR 58-220 WI T H AN ELE CTRONI C BIAS SWITCH
o E XTEND F INAL T U B E LIFE B Y 20-30 '7.
• REDUCE HEAT G E N E R A T E D DUE TO IDLING PLATE C U R RE N T
• CON SE R V E ENERGY AND $$55 ON Y OU R PO WER BILL
• I N ST A L L S IN 15-20 MINUTES - ALL HARDWARE FURNISHED
• PROFESSIONAL QUALITY CIRCUIT BOARD ASSEMBL Y - -5.6" X 1.6 "
'" MODELS FOR OTHER AMPLIFIERS AVAILABLE SOON

$39.50 PLUS $1 .50 SHIPPING
90 DAY WARRANTY MONEY BACK GUARANTEE

'll[;lTJ1L. EL.ELT~[JNlL5 lNL'.
1201 ANNUNCIATION ST.
P.O. BOX 30566
NEW ORLEANS. LA. 70190
PHONE 504-568-9879 0 27
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Featuring vaesu, tee m , Dra ke . Al ias,
Oeetr on , "r e o .Tec , Swan, Regency ,
Standard. Tempo , Kl M. Hv -Gain , Mosley,
larse n, Midland, W.lson, Sout hwest
Technical Prod ucts. We service every thing
we sell! Wr it e or call for q uot e. YOU
WON T BE DISA PPOINTED•

We are just a le w minu tes off the
NYS Thruway (1 ·90) Exit 32 R19

•

CENT RAL NEW YORK'S FASTEST
GROWI NG HAM DEALER

a lb.

300 kHz

4 el.

$149

• Hall t he weIgh t

• Severall,meS t he bandw,dt h

• Sharpe, d"ec t ,vOlY

• Goes h igh c hea ply 10' DX

Island Antennas
Block Isla nd , RI 02807

;;;;;;;; <;yolnm . n" nn.. o~. ' 0" " '"

SUPERLIGHT
20 METER BEAM

FOR PORTABLES, AfAf's, eXPEDITIONS

ALCOMEp·IO
CERAMIC TERMINAl
STRIP IOTe,m,n" l.
S.SO .... . _ IO. SU lO

TRIMPors
500 o hm

l K- SK-20K 25K $17x

DIP RELAY ~
S POT 5 Y cO lI. C onlac ls /
BVA "l 250 A SI .OOeo . ~~.

R.W. ELECTRONICS. INC.
3203 North Western Avenue

Ch rceqo , Ilhnots 60618

3122482480

All merchandIse IOO~ o 'lud ... nt ..ed Pi .......
m cl ude post" g e wIth you, o ld .. ,

W' jle lor FREE C ..ta log ue CH ICAGOLAND ·
Ou.Slo",Ope n D",ly at lO:OO A M R1 8

JOYSTICK
Id_llol TVG " mes . A ud Io .
C ompute. G ames , e tc Fe..
hue, lou r l OO K Cenle,
Ta pped POls _
n .SO.a . 3:510.oo

"..,_ ..., ,_"" '... ""'_"" "Tf'
-...'.. ' ,...'" """" '""'_ or
""""<00' _""' ,_"' ' ,,"~...... . - F3

Master ChargeVisa

FRECK

10 METER LIN EAR KIT
FOR ALL CRP AND MODIFIED

CB TRANSCEIVERS

252 Patton Ave.,
Asheville, N.C. 28801

PHONE: (704) 254-9551

t1!!KENWOOO 'S TS-520S

W7'I7&§ §(!JJ 'S
V FT301D

WANT TO TR ADE UP·
GRADE? Call us - fo r best
quote. Large assortmen t of
clean used equipment on hand.

50th Year Serving Amateurs

W4WL - W4VOV - K4RJY

".

W~ I ' E FOil
SPECIAL PlIICES

n i l.

fT_101E

YAESU HFSSB FT-101E
160 tn ru 10M $199. 0 0 Retail

COMPLETE LINES
TEMPO•••HfGAIN

OENTRON
CUSHCRAFT

LARSElI

CALL BOB BROWN WUHAA
FOR SPECIAL QUOTE

&15-1&WI31or9&1·53U R21

•. _ r:~ .'...... ...• (;; -_.-----:-::-.@. ., .- .._:--. - -0.- , ",·. · , .-- ' .9-· · ' -: . ,.,.

•

1315 BLUFF CITY HWT•• BRISTOL. TlI. 37120

?2M4k Cteetrclliu !Jlle.
Duality El«trorncs !Jeoartment Store

THE
CRITIC'S
CHOICE

P.O. lox 976

Topeka , Kontos 66601

UIl ) U4 -0191 F5

'IoUIII COIP.

OM·170 •

Active Filter
Demodulator

'__-00_----,..._,.__.
-~._~-~.~"~-~~ ..- -_ ..-- ~............. ....-....._: - "- ' .- ' ..- _--..__---= , h " • • ,,- . r....... .. .....

ALL 15 BAND OPERATION - ON L V O NE ~O R ALL MAKES AMATEUR H~ TRANS-
NEAT S M AL L AN T EN N A . FOR CONGE STED MITTERS _ TRANSRECEIVERS _ GUARAN-
HOUSING AND A PA RT M ENT DWELLERS! T EED FOR 2 ,000 WATTS PEP, POWER .
LIGtn, NEAT - ALMOST INV IS IBLE l FOR NOVICE AND ALL CL A S S A M ATEURS!

COM PL ET E R..<ly to pUt up w it h 3 0 II. Dec. on enG auppo. t co.<lll Wt . 3 lb •., l "X 5 ·' M O LDED
RE S ONANT T RA PS _ juot I w ltch you. " anl ",ltt • • to du " e<l ban<l f or EXCELLENT PERF OR MANCEl
N O TU NERS OR BAL UNS NEEDEDICAN 8E USED IN A TTICS, T OPS O r BUILDINGS. INV ERT ED
V I IN MI NIM UM SPACE . NO CEN TE R S UP PORT N EEDED, NO H AVWIRE H OU S E APPEARANC E
C OM PLET EL V AS SEMBLED. No tuning _ cyltlnll . ... Idednll · m...u.lng . JUST HAN G IT, AN D
U~ E IT I S W R IS 1.2 AT RESONA N CE T HOU SA NDS IN USE _ EASIEST INST A LLATION I
60.40.2 0 _\15 _1 0 mete. b.nda l 0 211 . w ltl> 90 n . RGS6 U cO.. _eonn. clo••M od.l 996B U. . . 549.9!5
4 0 _2 0 _115 _10 m ete . benda S4 n . w .... 9 0 It. RG S6U co• • _ connec'o' .Mod. 110 01BU . , , • $ 4 6 .95
2 0·1 15·10 m" e. b. n<ls 2611. w .. h 9 0 ft . RG S6U co.. _ co nnec ' o' .Mo<l . ll0 0 TBU ., •••. $4T.9 !5

S end Only 5 5.0 0 (enh. ck., m o.) .n<l pe, poa.m.n b.l.nc. plus COO POI"II' OR S E ND FULL PRICE
rOR POST PA ID DEL. IN US A {C. ned. Is 5 5.0 0 exl•• j or o.de. b , MAIL OR PHONE wltl> B.nk.
Am.Mu.d V I S A _ M A S T ER C HARGE - OR A M EXP . GI•• numb• • end ... d. ... P.. l . 3 06.236.153 3 3
.... . k de, l . W. 111II> In 2·3 <l.,s, INFLAT ION? P RICES MAV IN CREASE· S A V E · O RD ER NOWI
INrO, A V A IL AB LE FROM. WESTERN ELECTR O N IC S Out. A7. 15 K... ne,. Neb. u k. , 668 4T

Kit : MOIl. 1101 Un.., AM·FM·CW·SSI Model $115.00

Kit : Mo<l. ll02_ Sem. n Mo<lel l 0l willi
II><' l ",pIlN., j Ol' . ddltlon.1
,eCII.e' lI. in $1 0HIO

_.... '.._ ........-,_-....._. _ _o _coo0._..._._ _...
SUB MINIATURE INSTRUMENTS CORP. $ 4 7

" 8



PCP" TYPE • fl "'liT• "',,"

" . "'f-I T""'" ,•• '""".... ""(ll' 1_ ..iot.. ,_,0'
'N ,,,.~ 'U .....t.... ..., ....;,..' 1

"" ..." ...., ••" "',, " .." If " . s.."IiI" ......_....,,'*,.I ......,'

SEE POPULAR ELECTRONICS
FEB '78 ISSUE!

1 ~.Ul " " .....10 ",U ' ''Lm .... " . ~~.., i ..,l , j ...U, f"•••,,,,,..." ,"'"... ,,'. 10,' t ...1" •• u .. ,. . . .. "."~;,,.."HI..... "oo' ..... ,...u. ,_" ~K"'" 1,,,1, I " ",,,_

Smail Pkg. 6pcs 4.6 $5.49
Med. Pkg. 4pcs 6.9 $6.95
Large Pkg. 3pcs 9.12 $7.95

PCP "" TII Cllt'll m ..m It

... 111 <Ill

",m. "' ,.."

REGULATED POWER SUPPLY
• Fully regulated. dua l p ro tec ted , 13.8 vo lts

• Illum inated on/off swi tch
• Hammertone m etal ca se

33 Amp (30 A m p cont inu ou s) . $119.95
20 Am p (16 amp. cont.} $74,95

B Am p (6am p, cont.] $39.9 5

TIMES CABLE
RG -8 U - 100' mul tip le s , l Blt/f t.

RG-Z 13U - (Non_contaminating jacket )
-100' m ult ipl es .... 22c llt

'/," Alum inum Jacketed hard line - 75 ohm.
1000' ro lls only ". " ". " 29¢/ft
PL259 connectors , 25/500:; ea.

or 100/ 45c ea. POSTPAID

UNIVERSAL TOWERS
SU PER DISCOUNTS 

S.A .S.E. to r broc hure and p rices!

Send S A.S.E. lor add itional intorm anon Include .nlp_
ping cMrges wltn check Or money order . (O~ 'o

re sidents ad d 4 ';,% sa les tax) .

JRS ELECTRONICS
P.O. Box 1893--Cincinnati. Ohio 45201

S-F AMATEUR RADIO SERVICES
4384 KEYSTON E AVENUE · CULV ER CITY. CALIF. 90230 - PHONE 121 31 837· 4870

Rad io eq uipme nt
not inClud ed

Floor SP8C8: 39" Wide 30" Oeep

*

S3J

*

Authorized Dealer

DRAKE-ICDM-KENWDDD

REGENCY- TEMPD-DENTRDN

1465 WELLS STATION ROAD

MEMPHIS, TENN. 38 108

PH (901) 683-9125-685-8461

S er:e- 'X!(Me & Spencer:

etectt:enicJ

TOUCH TONE - SPECIALS

~
II

... ~ RETAIL
MO<l '" 200 Tr. nd lin. 'ouc~ta"" 10 .""•••

c a mc> I. .. wi'" pu.n-.<>-,., ~ . .. $79.50
Mad ol 100 W' . ITT. ., '" " bu"a~

Encod... • •....,b l.d w/ba~ •c.bl. .. . .. . .. . . .. .... .... $ 27.50
Moo " 1 0 5 ~m. .. Modol '00 with . u , <>-

""",ic " .n""!.... kOV lng d .tov

"" . . . . . . . . . . . . ...• •.••.. $33.50
Ma d . 11 0 ~m. .. M.~ ' 00 ~, w ith

, p U k &r •0' om p I" i.,!I. ..
c. b l& . . . .. . . . ..... . ... . . . $ 39 .50

M OO ' ec Ay,om..1c tr&n""in. r kovi"",
&nd d .lov kl. . .. . . . ... .. . .. $ ,,,
" b y tton 'oyc~ ,~. Pod' r.
c o n d it ian . d wit!> ec Ow
w. rr. n .... . . • • . . .. . . . . $ 14 .00
Touc~ Ton. pod ~au sl~1I" . . .. $ 4 . 26

Flop." Toue~ T a n. p. d Fl . poir ... . . . $ 6 . 25
t T T 341C 9 S, ..;on To uc!> Ton. In,.ream

. u it.b lo fo r . uro p.tc~ . . . . .. $ 1 ' 0 .00
S ....ci .1 U.... 12 b utt o n To u"" To~.

M uu·r. n,Hd ,. _.. ' 0
... ", .1 _ limitod QuontitY . " , $ 10 .00

F lo rid . r oold on.. . d d 4 " ••10 ' .. . . F O B LHlbyrg
""po'ng .lIow'" ' 0 p ropo id ord&" 0' $ 25. 00 o r
mw. O tt>.,. inc lu d . $ 1 .00 postog••nd n.ndl ing.

TELEPHONE EQUIPM ENT COMPANY T31
1'0., O~""' Ilo. 5"" l .." . ,a. f ...... . 311<1' ,,,,-,,, , 718·17.ll

839

CALL OR WRITE

FOR BEST OEAL

mlEY
' ' H ~T~Y~~.

P. o. 00' "'"
Y. 12303

GOOD PRICES
Same day service .. New Merchandi,e - No Surplu'

Linear l es
UA555Timer 8minidip $ .4 5 eo.
CA3140 4.5 MHz wide bond op amp 8 minidip $1.20 ea.

Electrolytic Capacitors: I " , "~,.",A'"",.."",)

10 uf 35 V axial .\5 ea. \00 uf 25 V r.d,.1 25 ea.
47 uf 25 V . xial .17 eo. 220 uf 25 V r. dial 31 ea.
lOOOuF 25 V axial .55 ea. 470 uF 25 V r. dial .32 ....

Transistors:

MPS 2222A .25 ea. 5/$ 1.00 2N3904 25 e' . 5/ $1.00
MPS 2907A . 25 e' . 5/$1.00 "'''''' .25 eo. 5/$ 1.00

Sendeh"".« money « do< . N.Y.S...";den" add 4%..:Ie, tax.
$1.00 shippl'" and n.ndlin9 chary& rar ord..-, under $15.00.

S.nd . 25 for co mple t. list of merch.ndise .

$5.00 minimum order. K14
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KENWOOD TS-820S
transceiver
TS-820S features: • Factory installed
d igital frequency readout - 160 thru 10
meier coverage . Integral IF shift . AF
spee ch proce ssor • VOX • Noise
blanker • PLL • Built-in 25 KHz
cal ib ra to r • CW areetcne & semi
break -in · IF OUT, RTTY, & XVTR
• 200W PEP input.

1098.00 list price. Call lor quota.

YAESU
FT-101 E transceiver
FT-l 01E is compl etel y so l id-state
- Coverage: 160 Ihru 10 meters - Built
in AC/D C power supplies . Built-in RF
speech processor - 260 watts PEP on
SSB, 180 watts on CW, 80 watts on AM
• scnc-stete vro e VOX . Autobreak
in CW srcetcne • WWV/JJY reception
• Heater switch.

799.00 list price. Call l or quote .

DRAKE
TR-4CW transceiver
• Coverage: 80 thru 10 meters . 300W
PEP on SSB. 260W on CW & AM • 500
Hz CW filter . Al T . Wide-range
receiving AGe . Solid-state VfQ
• Shifted-carrier CW • VOX or PTT
• Output impedance is adjustable
• CW semi-break-in • 'rrensceive or
separate PTQ.

799.00 list price. Call lor quote.

ICOM IC-701
HF transceiver
The NEW rc-rut features: • Solid
state . RF speech processor. 100 W
continuous on all bands. all modes
• USB, LSB. CW, CW-N, RTTY opera
t ion • Do uble ba lanced Sc hottk y
Diode Mixer used in boty RXlTX . Dual
bu ilt-in d ig ital VFO - Price includes
rmc & po wer supply.

1495.00 list price. Call for quote.

TEN-TEC 544
digital HF transceiver
The 544 features: . 3.5 to 30 MHz
coverage · Totally sol id-state . Instant
band change - 8-pole crystal IF filter
- Large LED dig ital readout . 200W
input on all bands - WWY at 10 & 15
MHz · Full CW break-in - "S" meter
and SWR bridg~ - 100C\llduty cycle. fu ll
power for RTTY & SSTV.

869.00 lisl price. Call for quote.

TEN-TEC Century 21
CW transceiver
Features: • Full break-in _ 70 watts
input - Solid-state • Built-in speaker
- Receives CW or SSB • Instant band
change - Offset receiver tun ing
• Overload protection . Sidetone with
adjustable level - Regulated power
supply - 80 thru 20 meters with crystals
supplied .

299.00 list price . Call for Quote.

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A. or call 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM Iii 5:30 PM, Monday Ihru Friday.

,
S

MAil ORDERS: P.O. BOX 11347 BIRMINGHAM. AL 35202 _ STREET ADDRESS: 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233
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ROHN 25G
50 foot tower
The 250 comes complete
with four 10 ft . sections. plus
an 8 ft. 25AG-3 (3 inch) 00
top sect ion . A ll Rohn towers
are " Hot Dip" ga lvanized in
house. This means your
lower resistscorrosion better
than any other tower ,
because 2 oz. of motten zinc
per sq. ft . of surface is fused
to the eteer, inside and out.

178.50 Call for yours today.

ROHN tower accessories
SB25G 3'4 w s hort base lor concrete.
list price 24 .30 17.00
BPC25G concrete base plale.
List price 40.55 28.40
SBH25G 3'4 w hinged short base for
concrete . list p rice 40 .00 28.00
BPH25G hinged base prate lo r
concrete. list price 59.SO 41.65
HB25AG 0 to 15 in. houSEI bracket.
lis t price 19.05 13.35
HB25BG 15 59 24 in. house bracket.
Ust price 23.80 16.65
HB25CG 24 to 36 in. house bracket.
Ust price 28.55 20.00
AS25G accessory shell for COE-44.
HAM II. HAM III . & Tail Twister
rotors. Ust price 11.90 8.35
25G 10 It. tower section.
Ust price 73.80 39.00

CDE Ham III
antenna rotor
The Ham II I roto r sets new levels of
rotor performance! Snap act ion
swi tched wedge brake & rotational
controls brings pinpoint accuracy to
any directional beam. New motor and
brake designs. pre-offers pre-brake
action & stronger lock-in place action.

159.95 list price. Call fo r quote.

CDE Tall Twister T'X
antenna rotor
The CDE Tail Twister is designed to
handle antennas up to 28 sq . It. Rotator
features: • Installation inside tower
• 138 ball bearings (3 races) • Control
box has: 110-120 VAC input, Dimen
sions are a:ji" W x aw D x 4:ji" H, Line
cord is 3 wire (g rounded)

B&W 595 coax switch
The B&W a-pcstncn coax swi tch
features: • 6 antenna outputs . 2 KW
PEP power rating • VSWR: less than
1.2:1 up to 150 MHz . Grounds all
unused antennas. A perfect addition to
any ham shack. Order today.

18.50 Call for yours today.

DRAKE RCS-4
remote coax switch
The RC5-4 motor-drive coax switch
allows remote selection of up to five
antennas . Grounds all unused anten
nas • Front panel indicator monitors
antenna selection interval • Adverse
weather protection . 50-239 connec
tors provided • Hand les 2000 W PEP
• Available in 120 VAC or 240 VAC.

120.00 li st price. Call for quote.

Remember, you can Call Toll Free: 1·800·633·3410 in the U,S.A. orcaIl1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

,
S

MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM. AL 35202 • STR EET ADDRESS: 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233

'4'



KENWOOD TR-7500
2m FM transceiver
Features: • PLL synthesized . 100
channels (88 pre-programmed, 12 ex
tra diode programmable) • Single
knob channel selection . 2·digit LED
frequency display . Powered tone pad
connection • Heli cal resonators. 10
watts HI output, 1 walt LOW output.

299.00 list price. Call for quote.

DRAKE UV-3
uhf. vhf. fm 3 band rig
The NEW Drake UV-3 features: • Full
synthesized,S KHz steps, digita l read
ou t on each band • FM coverage on
2m, 1'1.m, ¥Om bands depend ing on
model purchased . Scan feature. S
quelch . Mob ile or f ixed station . 1Yom
& ¥.om bands, optional 175.00 each,
factory installed . HI po wer: 25 watts.
LOW power: 1 walt , adjustable.

595.00 list price. Call for quote.

YAESU FT-227R
"Memorizer"
• One kno b channel selection using
optica l sensing to select 800 channels
• Memory ci rcuit allows instant return
to any frequency between 144-148
MHz. 4-dig it LED frequency readout
• Fully synthesized frequency control
e setectebre 10 walt HI/ 1 wall LOW
output and much more!

319.00 Call for yours today.

KENWOOD TR-7400A
2m FM transceiver
Features: • CTCS provisions, encode
and decode • 25 wa ll ou tpu t RF
• Solid-state f inal stage . LEO readout
• PLL gives 800 discrete channels
• Repeate r offset circuit . PLL unlock
protection circuit . MOS FET.

399.00 list price. Call for quote.

ICOM IC-211
2m transceiver
Features: • 144 to 148 MHz coverage
• M o des : SSB , C W, FM • LSI
snythes izer PLL. 4-d igit LEO readout
• Pulse-type noise blanker . VOX, an
tivox • 5emi-break- in CW • Built-in
SWR bridge. CW monitor and more!

749.00 list price. Call for quote.

ICOM IC-245
2m transceiver
The IC-245 features: • LSI synthesizer
PLL • 4-d il;l it LED readout . TX & RX
f req uencies are ind e pen d e ntl y
p rog ram ab le on any separation
• Receiverfron t-end is a balance of low
noise, high-gain MOS-FET & 5 section
filter . TX output: 10 W PEP.

499.00 list price. Gall fo r quote.

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A. or call 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

JII•ICS
,
S

MAIL ORDERS: P.O. BOX 11 347 BIAMINGHAM, AL 35202 • STREET ADDRESS: 2608 7TH AVENUE SOUTH BIRMINGHAM , ALABAMA 35233
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LARSEN
LM-150 antenna

.---- - - /1-.--- - - - -----,--- - - -

ANTLER
A-280
2m mobile
antenna
The A-280 is as close
to the ideal antenna as
you can get. Featu res:
• Precision tuned coi l
• 47" ta p e red 17-7
st ai nless stee l w h ip
• VSWR: less than 1,3
• Certifi ed 3 dB gain
• Mag net ic mount has
roof-top stabili ty to
wi thstand winds up to
100 MPH.

39.95 list price. Call for quoted .

The % wave length 2 meter antenna
consis ts of a 49" stain less steel rod,
quadruple plated, and coil fo r 144-174
MHz Coil threads 5/16" x 24 thread s. 3
dB gain over a 'I, wave antenna.

23.85 Call for yours today.

Botl! an tenna. a,e c o mpat ible w itl! t he Larsen M M- LM

LARSEN
"0" Model antenna
Features: • V. wave for 136-512 MHz
• Wip i s 17·7 stainless steel and
quadru ple p lated . Hand les 200 Wout
put . Mounting materials are supplied.

2.65 Call for yours today.

HYGAIN 276
60" bumper
mount mast
The HyGain 276 is a 60" f iberglass mast
designed as a bumper mount for th e
280 coil antenna series 276 terminates
with a 'Yo" x 24 thread stud and can
accommodate several other HyGain
antenna accessories.

19.95 Call for yours today.

,---- - - - - I-----,-- - - ---1- - - - IT- - -----,

HUSTLER
BBLT-144
5/8 antenna
• 3.4 dB gain over V. wave antennas
• 200 walls FM power ra ting . Whip &
mount, 52" high . 1.1:1 typical SWR at
resonance . Sturdy stainless steel im
pact spring • 17-7 stainless rad iato r
• Trunk lip mount, easy installation, no
drilling.

33.75 Call for quote to day.

HYGAIN 280
series mobile
coil /antennas
The 280 series coil/antennas are man
drel wound and ba ked in fiberglass to
prevent weathering and reduce heat
d rift. Rugged ABS end caps, solid
brass end caps, 17-7 stainless whips.
All have -% x 24 base studs. Call for
yours today .
280 10 meter resonator ,. 14.95
281 15 meter resonator 16.95
28220 meter resonator 17.95
283 40 meter resonator 19.95
284 75/80 meter resonator 24.95

HUSTLER
RM resonators
All resonators are precision wound
with optimized design fo r each band.
Assembly includes 17-7 stainless steel
adj ustable tip rod fo r lowest SWR and
band edge marker. Choose fo r medium
or high power operation. Power ra ting :
400 watts SSB. Call fo r yours today.
RM- 10 meter resonator....... 6.50
RM-15 meter resonator... .... 6.95
RM-20 meter resonator 7.30
RM -40 me ter resonator 13.20
RM-75 meter resonator 15.50
RM-SO meter resonato r 15.95

Remem ber, you can Call Toll Free: 1-800-633-3410 in the U.S.A. or call 1-800-292-8668 in
Al abama for our low price quole. Store hours: 9:00 AM til 5:30 PM, Monday lhru Friday.

LongsElec ~
L9~
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DRAKE
1525 EM mlc
The aula-patch encoder and mi ke are a
single unit, fu lly w ired and ready to use
• High accuracy rc tone generator, no
frequency adjustments . High reliabili
t y Digi tran~ keyboard . Power tor tone
encoder from transceiver via mike
cable . Low output impedance . a-cto
plug.

49.95 Call fo r you rs today.

--~ ~ 0
~ \ , -
(~ ~-----.\. ..i!-...:::.-- ./ \
~.' -

LARSEN MM-LM
magnetic mount
• Roof-hugging low silhouette . Grips
any f e r ro u s sur face . Mag net s
guaranteed permanent in ordinary use
• Full capacitance coupling
• Complete with 12' of RG-S8 AJU coax
& connector - Will accept antenna with
5/16" x 24 threads.

14.60 Call for you rs today.

SHURE 414A
hand-held mlc
Ideal for your mobile transceiver. One
half the size of most hand mikes. Has
an omnidi rectional polar pattern. Fre
quency response: 400 to 4000 Hz. High
impedance, outputlevel: 54.5 dB. con
trolled magnetic mic element des igned
for SSB. High impedance: SOK ohms.

25.00 Call for yours today.

MFJ-901 Versa Tuner

STOP-A-THIEF
slide-out
mounting bracket
The SD I-1000 slide-out bracket will
protect your mobile rig f rom "stiCky
fingers". It feat ures a modified AM P
Dulatch connector system wh ich
houses the AMP Minature Coax icon
coaxia l ca ble contact. 4 power &
accessory contacts are gold-plated.
VSWR does not exceed 1.3 to 1.0 up
1000 MHz

29.95 Call for yours today.
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The 901 featu res the same eff icient air
wo und coil of the 941 - for more watts
out! The coil inductor has 12 positi ons.
The tuner will match everything from
160 to 10 meters. 200 watts RF outp ut.
1:4 balun and SO·239 connectors.
Works great mobile.

59.95 Call for yours today.

:ii:-
• • •

79.95 Call for yours today.

DENTRON Jr. Monitor
antenna tuner
Th e J r . M onit or ant e nn a
tuner/match ing network has it all in
one neet sw' x 2'Y, ' x 6" cabinet . Con
t i nu o u s t u ni n g , 1.8 to 30 MH z
• Forward reading rel at iv e output
power meter. 300 watt powercapabili 
ty • Bunt-in encapsulated balun, plus
much, much mo re!

Remember, you can Call Toll Free: 1-BOO-633-3410 in the U.S.A, or call1-BOO-292-B66B in
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday,

VIS4 •lCS
MAIL ORDER S: P.O. BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS: 2808 7TH AVENUE SOUTH BIRMINGHAM. ALABAMA 35233
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14.95 Call for yours today.

KENWOOD AT-200
antenna tuner
The NEW AT·200 is designed for your
T5-820 or T5-52O series f i g . It features:
• Antenna coupler . Thru-tine AF watt
meter - SWR meter - Antenna switch
- Band coverage: 1.8 to 30 MHz - Watt
meter has 2 ranges: 'lOWand 200W - 4
outputs: 2 coax. 1 wire antenna and 1
dummy load.

149.00 list price . Call for quote.

SHURE
444 desk
microphone
Eco n om ical station mlc. Has PTT
switch, adjustable head heig ht. solid,
high impact plastic construct ion. Fre
quency response: 300 to 3000 Hz.
Omnidi rectional po lar pattern. Con
tro lled magnet ic mic element designed
for sse. High impedance: SOK ohms.

35.00 Call for yours today.

The Big Signal
W2AU BALUN

·.1...........hL"_
"n",, "·
'"'''' ON'

- Handles full 2 KW PEP and more
- Helps TV! problems by reduc ing
coax line rad iation - Stainless steel
ha rd w a re - Imp ro ve s FIB r atio
- Replaces center insulator - Bullt-ln
lightning arrester - 1:1 matches 50 or
75 ohm unbalanced to 50 or 75 ohm
balanced load.

COVER CRAFT , oj;
dust covers
Made of tough, clear Vinyl pla st ic with a
"pearlized" texture finish. All seams are
machine stit ched f or max imum
strength. Keep your equipment clean
and it will need less maintenance . We
carry covers for Kenwood , veesu.
learn. Drake, Ten-Tee. CDE, and Den
tron.

3.95 most sizes.

NEW
DENTRON
Big Dummy
Load
Now you can tune-up off the air with
Dentron's Big Dummy Load. All full
power dummy load, it has a flat SWR,
fulil requency coverage from 1.8 10300
MHz. A high grade industria l cooling
o il is furnished with the unit. Fully
assembled and warrantied . Help cu t
out the CRM factor NOW!

29.50 Call for yours today.

YAESU SP-101PB
speaker/phone patch
The SP·101PB features: - A shaped
response speaker from 300 to 3000 Hz
- Built-in hybrid phone path wi th in
di vidual gain controls - VU meter . Fu ll
VOX operation - Receiver input 1m·
pedance: 4 or 600 ohm - Output Im
pedance: 600 ohm or high impedance.

64.00 Call for yours today.

Remember, you can Call Toll Free: 1-S00-633-3410 in the U.S.A. orcaIl1-S00-292-S66S in
Alabama for our low price quote. Store hours: 9:00 AM ti l 5:30 PM, Monday thru Friday.

MAI L ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS: 2808 7TH AVENUE SOUTH BIRMINGHAM. ALABAMA 35233
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-Ioran-C receiver: part JJ

Experimental Mini-L with GRI rate generator and scope trace locked to master station at Cape
Fear NC (east coast 99,300 CRt). The shorter pulse (0 the right of the ninth pulse is an
interference noise pulse. The lower trace, hardly visible, is the fRQ 10 us output. This also
shows interference.

method for direct generation
of an estimate of the shape of
each original pulse as trans
mitted . The technique is
called "autocorrelation"
because the timing edge lnfor
mat io n obtained is all based
on the received signal and is
not "cross-correlated" with a
local oscilla tor sou rce. Of
course, an external clock is
used ult imately to ma ke time
interval estimates with com
puters or digital hardware,
bu t this is after the fact of
initial pulse envelope de
tection. Many commercial
loran-e receivers use cross
correlation methods where
the signal is continuously
sampled with respect to the
local clock at the rf carrier
level and the clock sample
phase main tained "in-lock"
wi t h t he loran-C signal
through a set of multi plexed
phase locked loops. The auto
correlation method used in
Mini-L is not the best avail
able for loran-C, but it is
probably one of the simplest
and can provide t-micro
second timing precision up to
600 miles with proper care in
operation.

Antenna Preamplifier

A JF ET preamplifier pro
vi des im pe dance t rans
format ion from an Eflcld
whip or wire antenna to a
600-0hm line level sufficient
to drive a short length of
coaxial cable to the receiver.
Acircuit is shown in Fig. 1(a).
There is a slight phase shift
due to the cable, but this can
be ignored in most cases,
since it is a constant. Power
fo r the preamp comes up the
same coax cable. In some
install atio ns, cable ground
loops an d common code 60
Hz noise may be a problem.
A mod ification of the preamp
output to drive a balanced
shielded transmission line is
shown in Fig. 2. This requires
an additional transformer at
the receiver end to extract
the signal. The output trans
fo rmer tap may be grounded
and used to drive two sepa
rate receivers, such as a loran
C and a VLF receiver, as
sho wn in Fig. 2.

ware system for amateur
t ime-frequency and simple
navigation experiments. The
Mini-L 100 kHz front end
uses an envelope processing r f

•••-
- I ....

"

o

T he general principles of
loran-C were described

in Part I of this articie (73,
Apri l, 19 78). In this section, I
will presen t a mini mal hard-

If You Want To Know
Where You Are

R. W. Burhans
Depl. of Electrical Engineering
Ohio Universily
A thens OH 45701
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•
•

146



Fiq. T{a], VLF preamplifier circuit.
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width. If you do not have
interfere nce problems, tu ne
the traps to 80 kHz and 120
kHz. For narrow band OX
recept ion, th e tuning may be
altered as described later.

Transformer T5 is par
t ic ularl y crit ical in the circuit
of Fig. 3. This dri ves the
a uto correl a tio n detector,
which provides a marked
improvement in the detect ion
of pul se envelopes when
co mpared to con vent ional
di ode AM detecto rs. It turns
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Fig. uc). Mini-O, Mini-L preamp component placement
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""' -l-__L_+__~ m

f - 6 0 0 11 LI~ E f O l l ~ E

T ~A~ SF O ~ " E ~

"OusER 8O ' uOl6

TClb" G s o 0 0
' ]

i 'Y. 10;::), 0

l
. ~ a 0

,,"d OoO q nd

O~OO 0 0 0

~ 2" ·1

Fig. ] {b}. Mint-O, Min i-L preamp PC board.
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by a slight adjustment of the
Q -multip lier t rimpot asso
ciated with this t rap only.
The traps may be user ad
justcd for o ther interference,
depend ing on the locat ion .
For exam ple, in Europe,
inte rference in the 90 kHz
range is someti mes severe.
Part icularly , the low-side trap
shoul d be tuned for the
highest Q wi th the Q-multi
plier tweaking ad justment for
minimal disturbance of the
desired 20 kHz syste m band -

Fig. 2. Common m ode ground loop noise reduction method. T
- Mouser 80 TM016, 600-0hm Cot line-to-line output trans
former.

Rf Processo r
The heart of the Mini-L

circuit is a Fa i rch ild
uA721 PC, AM /FM receiver
subsystem tC. Th is chip con
tains four functional blocks
and a bias regulator. Fig. 3 is
a circuit d iagram of the rf
fro nt end. A pair of T-notch
traps help eliminate inter
ference at 88 kl-l z and 122
kHz for the east coast cha in,
or they may be tu ned to 60
kHz and 119 kHz for inter
ference re ject io n on the west
coast chain. I-f transfo rmers
arc all stan dard 20k to 5k ,
455 kHz diode output types
(Mouser Elect ronics type
80 lF103 HK - black slug - is
suggested). They are tuned
with a .0033 mF polystyrene
capac itor to bring the range
down to 100 kHz for T1, T4,
and T5. T2 and T3 are input
traps on eit her side of the
loran carrier freq uency. The
100 kHz transformers are
rather broadba nd in this cir
cuit because of the loading of
the fu ll wind ing, not using
the tap , across the low
impedance circuits on the
uA721 chip. Alignment is
ach ieved with a stable CW
source, such as a func tion
generator with pin 13 of the
uA72 1 or the test point from
transformer T4 secondary as
an output monitor with a
scope. Peak T1 at 100 kl- iz ,
null T2 at 88 kHz (or 60
kHz), null T3 at 122 kHz (or
119 kHZ), peak T4 at 98 kHz,
and pea k T5 at 100 kHz with
the generator coupled to the
input terminal through a
c a pac itor and su itable
atten uator. Use a relat ively
low rf gai n and low age
threshold setti ng for ini t ial
alignm ent. The 3 dB band
width will generally be in the
range of 18 kH z to 23 kHz.

The Ovno t ch resistors
shou ld be adjusted for the
best null , going bac k and
forth between tuning the null
of T2 and T3 and the re
spective Q resisto rs. A deeper
null may be o bta ined for T2

with sharp crackle noises
sweepi ng through the aud io
spectrum at d ifferent repet i
tion rates.

The use of a 600-0hm line
audio transformer as an out
put coupling device provides
a low-pass filter for lora n-C
and VLF signals. This is an
advantage, since it tends to
reduce cross-modu lation and
noise effects in the main re
ceiver caused by broadcast
band, LF beaco ns, or short
wave transmitters . A Mouser
80TM011 600 Cot to 1. 5k Co t
transfor mer provides a step
up when used as the out put
transformer at the receiver
end with the 600-0hm si de
connected to the balanced
transmission line. The par
ticular transfo rmer used will
pass frequencies to about 300
kHz, but the upper cu toff
may be changed by the capac
ito r (C), as ill ust rated, to re
strict the range for different
loran-C or omega VLF uses.
Fig. 1{c) shows d iode static
charge limiters. Th is was an
exper imental model where
the d iode limiters caused
cross-modul atio n fro m local
transmi tters. It is suggested
that the diodes no t be used.
Another method is to use
series, opposed pol arity,
zcner diodes which can be
mou nted by cutting away
part of the or ig inal diod e fo il
pattern of Fig. 1(b).

Antennas can be anything
from a 1 meter vertical whip
to a wire of 10 meters or
more, with best performance
obtained when the antenna is
mounted in the clear. A ver
tical antenna is best, but
qu ite satisfactory perfor
mance is obtained from one
run at a slant, such as fro m an
lnsu lated po le o n a roof
top down to a window feed
through insulator at the pre
am p. Precipi tat ion static is a
problem in aircraft installa
t ions. Se micond u c t ing
coatings on the wire help
red uce this, and often a
coated blade-ty pe capacit ive
antenna is used, mounted on
the bottom of the aircraft
near the tail. Dry, blowing
snow and some rainstorms
also produce preci pi tat ion
static in ground installations,
which can be recognized wi th
an audio monito r as a slow
buildup of a buzzing sound

14 7



Fig. 3. Mini-L loran-C rf circuit. TI, T4, T5 ~ 80/Fl03; T2 - 801Fl03; T3 - 80/FIO] or
80tFlOO (Mouser Electronics Co, miniature 3/8" sq. 455 kHz i-f transformers, slug tuned).
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ou t that manufacturers of the
455 kHz i-f cans used do not
necessari ly contro l the
" polarity" of the primary
with respect to secondary
wi ndings. For conventional
AM receiver usc, this is of
little consequence. Ho wever,
for the autocorrelator, re
versal of the phase of trans
former T5 has the effect of
reversing the direction of the
output pulse fro m the en
velope detecto r. If you ob
serve a negat ive-goi ng
envelope, the jumper con
nections on the PC board at
the 2-pin si de of T5 con
nected across the .01 cap
shoul d be reversed by care
ful ly cutting away the one
fo il jumper and using the
extra holes provided on the
PC board for this crossover
change. Mouser has assured us
that the BO IF103H K version
will have the same polarity,
bu t we ran into about four
different manufactu rers of
thi s sty le of transformer with
no specification on the
winding po larity . Th us th e

14B

board has been redesigned so
that Mi ni-L bui lders can
accom mo date different
polari ty t ransformers.

Amplifier II of the 721 is
operated in an unusu al man
ner in which th e gain is
changed with a posit ive-going
signal as opposed to a more
no rmal negative-going age
voltage de rived fro m con
ventional detectors. Th is is
operated in the saturation
region with the output trans
former T5 preserving the
shape of the loran-C signal.
The sensi tivity of th is mode
of age control is a remarkabl e
100 dB /v ol t! A n age
t h reshold contro l, usually
moun ted on the receiver
fron t panel, prov ides a means
for ad justing th e receiver
se nsi tivity in conjunction
with the board-mounte d rf
gain tri mpo t. This age bus is
intended fo r o pera tion with a
5 V power supp ly provided
wi th the 7805 regulator
mo u n ted on the Mini-L
board . However, the uA721
chip is capable of o perati ng

EN\l E LO~E

scon
"' O N ITO ~

over a wider range of power
sup ply voltages. We wo uld
not recommend changing this
unless you wish to become
involved with changing al
most all the bias and series
resistors in the whole system.

Agc Experiments

In the course of de 
veloping the Mini-L receiver,
a nu mber of different oper
ational modes have been dis
c ove red fo r t his au to
correlation detector. Single
pulse agc can be achieved by
maki ng th e age t ime constant
much smaller. Change the 10
mF capacitor in series with
the 1k damping resisto r to a
much lower value of .01 mF.
This makes the hard-limiti ng
effect much greater on all the
signals, but tends to degra de
the receiver performance as
the no ise level is increased .
Another mode of operati on is
reverse age, or expander-ty pe
operation, where the age volt
age developed increases the
gai n. This has the effect of
spread ing the ampli tudes of

the signals even farther apart,
instead of try ing to limit
them all to the same range of
amplitudes. For OX recept ion
on weak signals with no
strong signals present , this
might be a viable mode of
operation in some parts of
the world. Reverse age may
be achieved by reversing the
polarity of the envelope or by
operating with the age con
trol tuned up from the
ground end of the po t . The
difficul ty here is, of course,
that reverse age also tends to
ampli fy the noise even morc,
but there may be some ad
vantage when usi ng narrow
band i-f strips for weak signal
detection. In general, we
would not reco mmend these
operations for time-interval
measurements on the normal
ground wave .

DX Reception

Loran sky wave signals
with multiple hop paths may
be de tected for several
thousand miles by devising
envelope detector methods
which depend on detecting
the pea k of th e signal instead
of the Srd-cvcle inflection
point . It is also necessary to
drast ica ll y red uce the syst em
bandwidth and sacri fice the
t iming precision to something
like ± 100 J,1s, instead of ± 1
J,1s. The bandwidth of Mini-L
may be reduced by carefully
peaking all transformers at
exactly 100 kl-lz , using the
tap on the tu ned side of
transformers T1, T4, and T5
as the driven poin t to increase
the Q, with the .0033 cap still
across the whole winding, and
changing the outp ut from T4
to the test point instead of
directly at the top of the
tuned circuit. Narrower band
widths down to 5 kHz or so
may be achieved by the
experimenter interested in
DX reception. If all these
changes are made, includi ng
the reverse age, then signals
fro m all over the world start
to ap pear on the enve lope
trace. It becomes diffic ult to
sort out the confusion as
viewed on an oscilloscope
connected to the age bus
monitor point. Still, with the



Assembled prototype Mini-L circuit board with age control, LED and monitor speaker (top
view), BNC fittings for input from the preamp, and the output envelope monitor point.

,.,

cycle . To furt her insure that a
good est imate of the pro per
starting poin t is made, a one
a n d-o n ly-one synchroni zer
tri ggers on the nearest 100
kl-tz zero crossing after this

...
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Fig. 4. Mtnt-L envelope deriver.
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de rivative-adder circuit will
be fir ing on what it est imates
is the inflec tion po int of the
inp ut, which may ap pear as if
it is too late but will usuall y
be correc t at nearly the 3 rd

,

point C of the age bus
monitor po int shown in Fig.
4. Th is circuit has a fai rly
wide 10:1 d ynamic ran ge and
is intended to detect the in
flect io n point of the o rigi nal
input signal. It combines a
differentiator; adder with
gain; automatic b ias control
of the de, signal, and noise
level with an integra tor; and,
finally , a stabilized gain bloc k
using a comparator as a high
speed operational amplifier.
The inflection point is de
graded in the fro nt end due to
the limited rf bandwidth and
is often difficult to observe at
low rf gain because amplifier
II may cut off the signal as it
goes down into the noise.
Thus thc age level control
should be set for a max imum
swing of the pulse envelope.
Also, the rf gain should be
adjusted so that almost all the
signa ls d e sired are full
limiting and the no ise level
shows appreciably on the
baseline. The agc cont rol
operates best when low gain
is the +5 Vend of the pot,
increasing gain to a peak at
about midway between +V
and groun d at the CW end .
Un de r these conditio ns, the

aid of a good external clock
and G RI rate generator, it is
possible to pick o ut in
dividu al loran -C stations at
long range. We regularly
re c ei ve Newfoundland in
Oh io by careful tweaking th is
way and could even use it to
check our local frequency
standards where the desired
me asu rement precision is
within a millisecond or so per
day.

The T-notch traps may
also be used to alter the
bandwidth by setting the
traps at something like 95
kHz and 105 kHz, which has
the effect of producing a
sharper center frequency
peak of only 3 kHz band
width or so at 100 kHz. The
side skirts may be furthcr
reduced by placing a tuned
ci rcuit between the pre
amplifier and the main Mini-L
board with appropriate iso
lation of the dc supply to the
pream pli fier on the primary
side of the additional tuned
t ransfo rmer. All of these
ex peri men ts tend to red uce
the precision of loran-C but
are of interest for those who
wish to use lo ran-C only for
chec king local clocks and Ire
quency standards.

Some of th e more com
plex military loran -C receiver
systems have two front ends .
One is a very narro w band
loop for trac king the peaks o f
the signals and identifying the
main GRI. The other is a
wider band trac king loo p for
measuremen t of the time
intervals. A th ird svstcm is
also found in some corn
mercial receivers in the for m
of an ex tra channe l or tuned
rf volt meter to help ident ify
interference and to aid in
adjusting traps connected to
the wide band channel.

Envelope Deriver

In the first versions of
Mini·L, a number of differen t
com parator circuits were
tried in an attempt to gener
ate a pulse edge at the 50%
point or 3rd cycle of the
rising pulse envelope. The
best compromise at this time
appears to be a derivative
adder circu it operated from
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Circuit Boards

Il lustratio ns of the foil
patte rn and parts placement
for the Ml ni-L boa rd arc
shown in Figs. 5 and 6 . Care
shou ld be exercised in
handling the i·f t ransfo rmers.
The cup core ferrite material
is fragi le and can break away
from the can if excess force is
used to turn the core. When
mo unted in place and sol
dered at the ground tabs,
these transformers are quite
rugged. They are found in
transistor AM radios by the
millions.

Th e general key to success
ful assembly of Mini-L is
tender loving care wit h all the
components and use of a fine
set of hand tools wit h a low
wattage solderi ng iron . The
board should be polished
clean prior to soldering, with
0000 steel wool o r a scouring
cleanser, washed with clean
water or alcohol, and dried. It
is also a good idea to inspect
the board for slight foil de
fects or burrs on holes and to
carefully clean these up be
fore wiring.

Fr equency Standard Cali
brat io n

Ha rdware fo r chec king
frequency standards or cloc ks
operating at multiples of 1
MH z can be reasonably
simp le. F ig. 7 is an example
of a G RI rate t imer to be
used as the sync source for a
triggered sweep oscilloscope
display . A 10 kH z signal ob
tained by dividing a local 1
MH z standard by too is used
as the inpu t to a BCD pro
grammable divider chain. Any
GRI rate may be set on the
thumbwhecl switches, or the
divider could be hard wi red
for a particular rate in a given
area.

the other signals and, with
the aid of an external GR I
rate timer, est imate about
where each of the othe r
stations should be on a scope
trace.

Fig. 6. Mini-L board component placement.

envelope co mparator t riggers
on. A jumper on the circuit
board is used to connect the
ZX ou tput to the sync inp ut,
bu t this can be change d so
that the user could apply
more so phisticate d external
sampling to the ou tput of the
derivative-adder. The time
co nstants of the envelope
deriver circu it could also be
changed if an yo ne feels a
need to do this. The net
result here is a single 10 J1S
IRQ or IRQ pulse (interrupt
req uest to external tim ing
software or hardware) fo r
each lo ran envelo pe detected.
These pulses become the
basic digi tal output for time
interval measurements. Of
course, these ou tput pulses
are co ntaminated with noise,
and it is up to the user digital
or software processing to
figure out where the true
loran-C data is by external
cross-correlat ion and averag
ing techniques.

Monitors

The envelope deriver out
put also drives a loudspeaker
and LED connected in series
external to the Mini-L board.
This indicating me thod is
handy for sett ing the rf gain
and age threshold in the
absence of an oscilloscope . A
good full sound of many
loran-C signals buzzing away
and an almost steady glow of
the LED usually provide a
proper operating point. This
should be chec ked with a
scope connected to point C
to determine the proper
co mbinat ion of sight and
sound when all usable signals
are limiti ng across the scope
trace . For initia l search and
acq uisitio n of the desired
chain, the age threshold con
trol may be turned do wn so
that only o ne predominant
signal is t riggering the LED
and spea ker. Th is will usually
be the nearest loran-C station
to the observer. Then, having
iden t ified this one station,
th e obse rve r can increase the
threshold to start observing

Fig. 5. Mini-L PC board.
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be set within ± 10 Hz with a
trimmer capacitor , if possible.
(See KIM j6502 User Notes,
#5, page 10, May, 1977, for
KIM clock modifications if
yo ur cloc k frequency is not
close to 1 MHz.) This pro
gram generates a 99,300
mi crosecond interval for the
east coas t chain with a short
5 us pulse outpu t. Other GRI
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6530 PIA chip with a BI T
test and BPL compare in
st ruct ion, after fi rst sett ing
the requ ired tim e delay
numbers for 1024,64, 8, or 1
clock cycles. An additio nal
trim delay with an NOP in 
st ruct ion allows setting the
total t imeo ut to the desi red
GR I interval. The 1 MHz
clock on board KIM sho uld

" ... ,.",.",,- " ..., . "ur" ",~,., .•.

Fig. 7. GRI rate generator with slave window timer.

Mini-L for the slave pulse
t ime estimate turns off the
flip-flop. The on-off tim e of
the fli p-fl op becomes the
time interval, first master
IRQ to fi rst slave IRQ. A
CMOS 7208 counter chip
connected as a t ime-inte rval
meter or period counter at 1
MHz then can be made to be
d ir ect reading in micra
seconds for this pu lse-to-pulse
time inte rval. Single measure
ments, even repeating at 10
times per second (about this
for 99,300 GRI) , give errat ic
readings when th e noise level
is high, but they do illust rate
the idea of loran-C. The U.S.
Coas t Guard do es not
re commend using loran-A
methods for loran-C, but they
can be qu ite educational in
the first stages of tryi ng to
understand the svstem. Some
existing loran-C receivers use
var iations of thi s method by
suitably gating all 8 of the
detected pulses with respect
to all 8 of the desired slave
tim e intervals and averaging
over at least two GRI periods
to arrive at a time-interval
num ber. The digital hardware
rapidly becomes a complex
mess, partic ularly when you
are not allowed to use an
oscillosco pe f o r in i t ial
posit ioning and identification
of stations.

A qui te com plex all-TIL
dow n-counter version of a
t imer which locks to a single
station of a loran-C chain,
including the phase code, has
been reported by Kramer (G.
Kramer, " Loran-C Timing
Rece ivers," Frequency Tech
nology, Vol. 8, #8-9 , pp.
13 -1 7 , August-September,
1970). His circuit is primarily
intended as a time-frequency
standard reference, but it
might be expanded to include
some tim e-interval measure
ments.

KIM G RI Timer
For those who have a

K IM-1 microcomputer, a
22-instruction timer routine
is usually simpler than fab
ricating a digital hardware
G RI source. The program
uses the interval timer on the

The envelope signal from
Mini -L point C is the vertical
input to the sco pe, and the
output pulse from Fig. 7 is
used to synchronize the scope
sweep at the desired GRJ
rate. The loran-C pu lses for
the selected rate should be
stand ing st ill , if you have a
good 1 MHz clock, except for
cross-chain interference from
distant stations or loran-D.
The circuit may be used to
determ ine clock offset errors
and long-te rm aging by ob
serving the time it takes for
the stable loran-C chain to
dri ft a given amount to the
right or left o f wherever you
started observing a particular
station signal. £:.t/t , or the
local cloc k offset, can be
estimated directl y here. For a
precision sta ndard in the
range of offse ts li ke 1 x 10-9,
a daily check on the position
of a part icular stat ion pulse
signal expanded on the scope
trace, with the GR I rat e
source kept operating con
tinuou sl y, plotted over a few
weeks, gives the clock aging
rate estimate .

By selecting additional
ou tputs , witho ut feedback
from the same cou nter chain,
it is possib le to generate
ide ntifying pu lse s with
known TDs and to place
these on a second trace of a
dual-channel scope. Then, by
momentarily speeding up the
cloc k by fli cking the GR I rate
BCD switches 100 us slower
or faster, yo u can posit ion
these pulses with respect to
any of the signals and esti 
mate the time differences.

A crud e loran-A mode
ti me-interval counter has
been fabri cated experi
mentall y based on a tim e
circui t starting with Fig. 7.
The loran-C master station is
fi rst positioned with a scope
trace at the left edge with the
fi rst pulse just visible. The
GRI rat e pulse triggers the
scope sweep and also turns on
a fli p-flop when the next IRQ
arrives from Mini-L. The
second set of BCD switc hes
from the same counte r chain
is positioned so the pulse is
just before the desired slave.
Then the next IRQ from
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interval timer on t he 6 530
PI A chip. The program listing
is shown in Table 2. Fig. 8 is
the interface for the com
posite master sync routine.

PAO is programmed to
provide an output pulse after
each 8-pulse grou p. PAl is
programmed to provide an
output after a 9-pulse group.
The re is some delay and jitter
in t he position of these out
put pulses with respect to the
end of the master and slave
pulse groups. However, t his
delay is re lat ively constant so
that a ro ugh measurement of
t ime interval may be obtained
by observing t he signa ls on a
scope trace. The program is
useful fo r ed ucational pur
poses wit h a dual-channel
scope and triggered sweep.

The program is reliable as
it stands in th at it only pro
vides a pro per output when a
valid set of 8· or 9-pulse
groups are detected. How
eve r, noise and cross-chain
inte rference ofte n prevent an
output pulse from appearing.
During severe thundershower
weather with spherics activity
at t he lOO/minute rate, many
of the loran-C pulse grou ps
will be missed. However, it is
stil l possible to obtain info r
mation because th ose 8-pulse
groups that are found will
have the co rrect relative
spacing in time, even if they
occur only every other frame
with some mas ter or slave
groups m issing. This idea of
genera ting a c o m posite
envelope signal is sti ll rather
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Fig. 8. Composite master sync hardware.

loran-C signals.
A listing of this short pro

gram is illustrated in Tabl e 1.
Th e program is located in the
RAM scratch pad area of the
6530 chip on KIM starting at
, 780, thus saving all of page
zero fo r other uses . While the
program works well as it
stands, it would be difficult
to expand to include time
interval measurements be
cause the KI M clock in
herently has to cycle t hrough
the t imer in order to generate
the desired interval. Other
tim ing techniques arc re
quired fo r m ore sophisticated
loran-C t ime-in terval measure
ments .

Com posi te Master Sync Soft
ware Ideas

Software methods which
de pend on detecting eight 1
ms space pulse envelopes
before providing an output
and also detect t he 9th pu lse
afte r a 2 ms delay have been
d evised by Jim Nickum,
electrical engineering student
here at Ohio University. We
call t h is a composi te envelope
met hod, since it depends on
de tecting all 8 or 9 of t he
properly spaced pulses before
generat ing an output. This is
contrasted to envelope cycle
ma tc h ing methods which
generate precision words for
each pulse and effectively
measure pu lse to pulse or
cycle to cycle of all 8 sets of
pulses. Nickum's routi ne
requi res less t han a page of
KIM·l m emory an d uses the
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rates could be programmed
by changing t he del ay con
stants and t rim NOP. The
output of the timer on port
PAO is used to synchro nize
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T ime.Frequllrlcy Notices

T he U.S. Naval Observatory, 34th and Massachusetts Ave. ,
N.W., WashinglOn OC 20390, pub lishes a weekly "Oaily Ph ase
Values and T im e D rt f erences - Series 4" t abu la tion o f t he
rcren-C, omega V LF, and ne tw o rk T V freq uency standard
stabil ity compared to each other and to cesiu m atomic clock
time. T his information is obtained by a worldwide m on ito r ing
network with a measuremen t precision o f 1 >: 10-14 per da y.
LOfan-C stalions are typically maintained by making small
changes every few weeks, like O.Ot microseconds, so t ha t all
chains are eccura te to alleast 0. 1 microseconds 11 x 10- 12 ) at
any given time. A subscription to t h is service is available by filing
a qualification form with the USNO. They also have other
bulletins available describing how to convert received Iorao-C
pulse time of recepnco to UTC time of day and other
information on the dissemination of very orectse t im e-frequency
data. Radio amateurs interested in this precision timekeeping
shOUld write to the USNO for a catalog of their services.

Par ts List

The follow ing it em s are ava ilabl e:
(l) Set of two circuit boards, Mlni·L and preamp - $8.50
(2) Reprint of 73 articles on Mini· l receiver - $ 1.50
(3) Set o f l-f cans and t u nin g capacitors for Mini· L - $4.95
Send check or money order, no COD. pavable to : R. W.
Burhans, t 61 Grosvenor St., Athens O H 4 570 1. Ohio residents
add 4 % tax to total. Items postpaid by 1st c lass mai l.

Additional items on V LF receivers. reports, and software are
available or in preparation. Write for inlormation, including an
SASE .

The FairChild uA721PC integrated circuit was at Fairchild
distributors as of June, 1977.

Mouser Electronics, 1151 1 Woodside Ave., Lakeside CA 92040,
stocks transformers and all the resistors and capacitors used in
Mini·L lminimum order is $20).

The LM339, CD4013, CD4049, 2N2907, MP F102, 7805, and
1N9t 4s are available from a number of dealers advertising in the
pages of Kilobaud and 73 magalines.

like loran-A and would not
provide high precision. The
program might be used as
part of a more sophisticated
time-interval processor, where
it serves something like the
search and track mode of
operations to find the desired
chain .

Future Hard ware and Soft
ware

The real pro blem for t ime
in terval measurem ents is still
more complex. O ne of the
most rece nt marine receivers
(Texas Insuumcnts mod el
T19000 @ $2095) uses high
speed TI 9900 series micro
processor s with l On-nano
seco nd mult iplexed PLLs for
3rd cycle matchi ng to the
pulse envelope. In our labs,
we are experiment ing with a
KIM-l 6502 microcomputer
by preprocessi ng the lo ran-C
edge infor mation with an
external high-speed word gen
e rator. We estimate that
about 4K words of processor
memory wi ll be requ ired to

do the job.
We are also working on a

manual search, autotrack
receiver, all in CMOS hard
ware. A 10-chip digital phase
locked loop is used for each
sta tion. T hree loops are re
quired for a simple marine
type of receiver , with a 6-ch ip
readou t and cont rol system.
A smal l scope such as the new
NLS MS-15 Mi niscope is used
as a signal acq uisi tion aid.

The best receivers no w and
in the futu re will use PLL
metho ds, loc king to selected
cycles of the loran- C carrier
signa l. The presen t Mini-L rf
board is capable of being
m odif ied to provide the
proper inpu t signa ls. Futu re
artic les will present some of
these co ncepts as they go
fro m the breadboard stage
into a pac kaged system.

Navigat ion software for
use wit h t ime-interval num
bers is st ill another pro blem.
At this poi nt, it appears that
two separate microprocessor
systems would be best , since

the time-interval processor is
going to have to work fairly
hard and steadily to keep up
with the loran-C signals.
Thus, an additional micro
system is suggested to solve
the coor dinate trans
formation problem, which is
a whole new story for future
navigators.

Summary

The idea of Mini-L is
presented to suggest different
methods that the skilled
experi menter can use wit h
loran- C signals. The front-end
hardware can be fabricated at
quite lo w cost for an en 
velo pe-ty pe processi ng sys
tem. The suggested hardware
and soft ware experimen ts are
primarily educa tional and are
no t intended to be used as a
finished navigation system or
ttrne- in terval measurement
device. Of primary interest to

the radio amateur arc the
relatively simple methods of
using loran-C for frequency
standard calibration , even at
long range beyond the normal
recommended naviga tion cov
erage.
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Other Frequencies
on Special Order

Economically
Priced

MATCHING CABINET
AVAILA BL E

" Si •• of '.~1. pan.t 5"''''' 19"" 13"
•~t.ifl1l of dmrirni.... tor and siil...l I.....
" Rec'; ~", _ilil,itv S-N/4 a1 0.25 uV _ 12
d'

" D is lOtt io n 0.1 % O. bft_••
US. Currency Plus Shipping

50 MHz $789.95 PAIl:e-.-idd6"Ul<

144 + 220 MHz S699.95 450 MHz 5799.95

•

M36

so • '1111 • 220 and lisa
IlEPEilTEllf M 36

PHON!: 2 t !5 436·60 5 1

Mk I
Commercially

Rated

ProHi

Maggiore Electronic Laboratory
9 4 !S WES T T OWN R D .

• A nal.of·ln.-att. tuII-fMtu•• r.~I.

thaI boasts broad ...". temP.a"" ••nd
.I-.::uic. lubilitv tor u'. In .n uno;:on
troU<KI en~"onm..,t

• LowCU....,1 drain - A "'us fo ..........~cv
t2 voll Slandby bll_... oP••IIo"

• Th••.c.I\<.. d .... IOPI m •• i......m u ...bl.
M1nti1i"';tv .nd litHb.nd '.jectlorl

• Th. tr_rnil_ ~""'oPi 15 Watts (2 2 0 )
16 Watts 11 44 1 of cl.an .f.n<l. faithful
'''''oduction ot the Input .ion.1 l"_inv
...... t ••m ..... good fOunclin" ._._

• Includ" a "iii" quality d ... n...,ic mic.o
phon. and a d.t.ll., lnot.uctlO" m..,u.1
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Home-Canned Dummy

cheap half-gallon load

any trace of the flammable
co n tents. Next, twenty
4 70-0hm, two- Watt 10% re
sistors (ten for each load)
were sor ted between the two
of us so that we had equal
numbers of high and low
values. Th is gave us parallel
combinations that were very
close tQ')lY6hms. Each group
of ten was then soldered
betwee n two 3" x 3" pieces
of 1/16" brass plate pre
drilled to accept nine resistors
in a 2"-diameter circle with
the tenth one in the middle.

A hole was then punched
on top of the can to accept a
suitable connector. In our
case, a flange-mount 50-239
was the choice. The flange of
the connector was soldered to
the can to make an oil-tight
connection. The rear of the
con nector was also epoxied
over to prevent oil seep age
through the center co n
ductor.

I n todav's t imes of high
prices, it is nice to know

t hat horne brew dummy loads
are still within the price range
of the poores t amateur. Each
of our half-gallon gallons was
constructed for less than
$3. 00 using readily available
materials.

One-gallon paint thinner
cans were prepared for the
project by cutting off their
bottoms wi th an ordi nary can
ope ner. Th is was followed by
a t horough washing and
drying procedure to remove

~~_i--2 In, DIAMETER

o

o

o

+

I
COPPER BRAIO
SU<'PORT I ~{; NETWOR~

Steven B. Waldman WA2JZR
5 Victoria Court
MorganviJ1e NJ 07751

o

o

Fig. 1. Bottom view of the can.

,
501.0E "EO TO CAN

"" 6'
•

• •

• ••

• •
• •

/7 .~,

3in.

Michael J. Di Julio WB2BWJ
97 Woodside Rd.
Maplewood NJ 07040

1/16in. BRASS PLATE (2 REQUIRED)

Fig. 2.

- - - - - - - -3In,-- - - - - --·1

o

o o

o
T he resistor network was

then mo unted in the can,
supported by a 2" length of
heavy-gauge wire sol dered
from the center pin o f the
connec tor to one side of the
resistor assembly. Four pieces
of copper braid were soldered
to the bottom of the resistor
network at each corner and
then soldered to the can for
support and to provide a
good groun d plane.
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•

u on,.

4o.. weight motor o il (t he
c heapes t brand available).
T he dummy load was de
signed for t ransmitters in the
200-Watt class, but it is able
to ta ke at least twice that
power. It is adv isable to
loosen or take off the cap of
the dum my load when in use
to vent any expanding oil or
fumes that may come o ff
when the lo ad is used at h igh
power. •

,
' SOl. Dl II '''0 S" ,P . UOS

' . USH .. ' T ~ PL£T(

Fig. 3. Resistor network.

The can was sealed by
cutting a piece of 1{1 6"
copp erclad PC board app rox
imately 1/4" larger tha n the
base and solderi ng th is to the
bottom of the can.

Testing the load on a
He wle tt -Pa c ka rd ne twork
ana lyzer m o del 8407A
sho wed that the loads were
purely resistive a t 50 Ohms
up to 32 MHz. T he can was
filled with a gallon of 30- or

,,,.,.
*'=
,.
,
I

COPpt;R BRAID SOlDERED TO
U C" COR" [ II O' PLAn

Z .,.-/ ./
J /7

erDlanlDwn
I ale r .rv<"
Sa II. ._ fJ)

c.
MEMPHIS, TENNESSEE

NO MONKEY BUSINESSI

New!
Please don't squeeze the
Feather Touch.

only
$69.95

Kantronics Feather Touch keyer

K.lKANTRONICS
The Lighrwdght Champs,

~ keep wrestling with the mechanic s in your e lectro nic
k.,."

TIll? Kantronlcs Feather Touch keyer has moved the
"srete-oftbeerr" in electronic keying years a head! By engineering
a truly e lectro n ic , electronic keyer, we 've eliminated the
most c u m berso m e part of sending Morse code: the
adjusting and rea djusting o f mechanical connections.

The Feather Touch responds to your lightes t touch , freeing
you from slapping. sloshing or squeezing . Order your Feather
Touch now. or write for information and a list of authorized
dealers

A t Kantro n lcs. w e think sending Morse code should
be an art, no t a n e ffo r t .

(A) Complete Service Facilities
(B) Good Deals on most Brands
IC) Shipping within 24 Hours
(D) All inquiries handled by Active Hams with

over 20 years experience in ham radio
CA LL rOLL FREE

1-800-238-6168
IN TENNESSEE, CA LL 9014524 276

MONDA Y- SA TURDA Y 8:JO.5:30
FOR YOUR SPECIAL.

CUSTOM HIGH POWER AMP LI F IER S G-12

Writ e: 3202 Summer Ave.• Mem ph is. Tennessee 38112 120 2 E~" ]J.d S,
l ~ ",'@nc@. ~ ~ nu. 66044 1@'@Ohonp913 842 77 4S
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De-Zap Strap

so you can MOS around

•

•

A. A. Wicks W6SWZ
30646 Rigger Road
AgoUl"a CA 91 301

A nyone hand ling and
wo rking with uninsu

lated, ga te-pro tected, metal
o xi de semico nductor fie ld
effect transistor {MOSFEn
devices should be aware that
static electrical charges ac
cumulated on a person's body
are quite sufficient to " zap"
these devices into o blivion, as
far as ope rational capab ilit ies
are concer ned.

It is standar d o perating
practice, now , for the manu
facturer to sup ply these
devices with all connection
pins shorted together - quite
often by fo il or a metal clip.
It is prudent, and a good
techni cal practice, to main
tain one 's body at ground
potential whenever han dling
these crit ical units, right from
the t ime of removing the m
from the ir packaging until
they are install ed in a circu it.
(They should never be in
stalled or remove d fro m a
" live" circuit, whet her you
a re gro un de d or not l]

A very simple grounding
str ap may be constructed,
whi ch pe rm it s you to
" gro und" your body, thus
maintaining it at groun d
potential at all l imes when
you may be handl ing a
MOSFET .

Materials required for this
importan t tool are:

1 Len gth of metallic
fl at bra id, 7/16-i nch
(pre ferred)
1 Resistor, 220k Ohms,
l4 Watt o r larger
1 Alligator clip, 2-inch
Eyelets and snap faste n
ers, size no . 15 (3{8
inch)

One so urce of the lat ter
items is the Scovill Sewing
Not ions Division of the
Scovi ll Manufactu ring
Co m pa ny , S par t a nb u rg,
South Caro lina. These are
available, eight sets to a pack
age, at sewing supply stores
or notion co unters an ywhere.
The content s comprise metal
rings with protruding points,

Completed grounding strap attached to user's wrist. Alligator clip is attached to earth ground. metal rings wit h a groove in
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them, an d metal rings with
one protrud ing stud .

The following sta ndard
tools will be required : ham
mer, soldering iron (minimum
100 Watts), fl a t fil e (smooth
cu t) . hand or elect ric dr ill
with 3/ 32-inch drill bit, and
metal-t rimming shea rs or side
cutt ing pliers. Two additional
items you'll need are a pencil
with an eraser-tipped end and
a wooden spool used for
sewing thread. (It's a tem
porary use - so it may be
either empty or wound with
thread for this applica t ion.)

The length of metal bra id
should be sufficient to go
from your wrist, a t the place
where you will be working
with a MOSFET device, to
th e ne are s t good earth
ground. Rather than make
this length excessive (six feet
is a recommended maxi
mum), your work should be
taken closer to a grounded
location.

Procedure

Place the flat braid snugly

around your w rist to deter
mine the position of the snap
fas t ener. A llow sufficient
braid for fin ishing off the end
(one o r two inches) . Mark the
position of the fastener - a
felt-tip pen will do th is
nice ly.

Place an eyelet r ing with
points on it on a smooth hard
surface, with the points
facing upwards. Place th e side
o f the bra id th at will becom e
the o uts ide surface o f the
strap on top of the eyele t,
using the previously marked
position on the braid as a
guide. Using the pencil-end
eraser, press th e bra id down
on the eyelet so that a ll of
the eyelet points pro tru de as
much as possible through the
bra id.

The plain rings that come
with the eyelet kit will have
one side ma rked with a color
spot . Place th is marked side
down over the protrud ing
points of the eyelet, insuring
that all points a re guided into
the groove in the ring.

Carefully place the end of
the wooden spool over the
ring, so that t he hole in the
spool centers o ver the ho le in
the ring. Hammer th e end o f
the spool sharply un til the
rin g is secure o n the poin ts.
(Co r r ec t ly instal led, you
sho uld be unable to insert
you r finger nai l be twee n the
ring and the braid.l If t he
center hole of the ring is
hammered too severely , it
will be damaged, an d you
must remove both rings and
start over.

Rep eat the seco nd step
abo ve at the poi nt where the
snap stud conta ined in the kit
will be installed. Befo re
insta.lling th e stud , check its
position fo r snugness on your
wrist, so that the stud will be
able to enter th e ring st raight
and parallel , w ithout exces
sive side stra in.

Place the stud on the in
stalled ring with the s tud pro
jection up. Again using the
spool, with the center hole of
the spoo l c lea ring the stud,
hammer the stud o nto the

ring projections, as previously
descri bed.

Carefull y dri ll the exposed
brai d material from with in
the center of the first in
sta lled ring.

Apply so lder to both sides
of the bra id, fro m the end of
the bra id up to and around
the stud . Onl y suff icient
solder need be applied to
slightly st iffen the braid, and
to hold in place the indi vidual
wires com prising the braid.

Trim and file the end of
the bra id for appearance and
to provide a gripp ing tab
about Y-l- inch away from the
stud.

Install and sol der the 220 k
resistor and the alligator clip
to the other en d of the brai d.
Th is co mple tes the ground ing
strap.

In order to use the 10 0 1,

wrap the braid arou nd your
wrist (prefe rably the wrist of
the hand that w il l be holding
the MOSFET ), snap the eye
let fas tener together, and
a ttach the clip to earth
ground . -

New!
Better than a pet rock!

North Georgia's

only
Authorized
Yaesu Dealer Kantronics Freedom VFO

K1J

only

$69.95

Yaesu Vibroplex keys
Mosley Antenna B & W
Cush-Craft Swan meters
Rohn- Tower Hust ler
C.D. E. Rotors Saxton
Shure AR RL Books
Wilson Call Books
M F J Tempo

TPl 2 Meter Amplifiers

Complete service f acilit ies

Phone (404) 432·B006
829

With almost 350,000 licensed amateurs on the air,
variable frequency operation Isn't a luxury. It 's a
necessity.
. If you've tried 10 operate a rock-bound nansrrutter on the HF
bands today. you know there must be a better way. There is.

The Kantronlcs Freedom VFO will drive the hi!UJ
impedance oscillator tubes of transmitters like the HW 16.
DX-60. DX-as and other "oldie-but-goodies."

The Freedom VFO sets you free to roam from 3.650 to
3.750 MHz and 7,000 to 7.200 MHz.

Give your pet rocks to a trusted friend and order a
Freedom VFO today. Or wri le us for Information and a list
of authorized Kanlronlcs dealers.

Ktl!KANTRONICS
The LIghlll,t'ight Cilumps

1102 (a.. n ,,, 5.
lo ,.,,~nc ~ ' o n ... (i6(l44
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- yes, another /com 225 mod

No, Not Another 225 Mod?

Leon Baldwin VE2TM
4000 de Maix mnelNe, Apt. 8 JO
Montreal , Queb«
Canada H3Z I J9

be located .
A 9th wire is connected to

position 23 on the rotary
switch. This is the only con
tact on the switch with no
connect ion to it and is
accessible fro m the top near
the meter.

The 01 P is mounted on a
piece of perforated board cu t
to the same width as the DI P,
but long enough to allow for
mounting a screw with a
spacer at each end.

Wires fro m the diodes are
soldered to each of the 8 pins
on one si de of the DIP . Make
sure to get the wires in the
right o rder.

The single wire from the
rotary switch is connected to
the other 8 p ins, ty ing them
all together. Wires should be
soldered as close to the board
as possib le, making the DIP
soli d in the board.

Mount the DIP on the top
cover in li ne with the center
of the meter. The center line
o f the DIP is 3/4 of an inch
back from the edge of the top
cover flange. If mounted
further back or more to the
left , it will not clear other
components.

The mounting hole should
be the same size and shape as
the DIP and cut for a tight
fit.

Two screws with spacers
hold the assembly to the
cover.

If you have wired the
sw it c hes in the logical
manner, 5W 1 is D0 through

• •not require programming
your board in any special
sequence.

Normally, with 22
channels you will have all you
need for your location ; the
idea of the DIP is to give you
an ex tra flexible channel to
cover the unex pected.

One DIP, 8 diodes, and
very little sweat do the jo b
for about $2.50.

On channel 23 of the
board, solder a diode, banded
end down, in each of the
holes opposite the diode
numbers. No connections are
made to the channel 23
horizontal crossbar.

To the other end of each
diode, solder a wire. Run all 8
wires between the meter and
the rotary switch toward the
top cover where the DI P wil l

may unexpectedl y want. With
it you can check the possi
bil ity of hitting a repeater
before so ldering in the
diodes. Adding the DI P docs

Location of DIP flush with top cover of 225.

T he additio n of a DIP 8
5P5T switch to the Icom

225 will give you the ca pa
bil ity of switching in diodes
to obtain any frequency you

o 0 0 2 0 ~"' ~ , ,. , ,

ec

~ L"
" )i'J-<1/i)i'J-<1A/i/i
"

....."
/

,..

••,
•

Internal view of DIP mounted on top cover of 225. Ag. 1.
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generally referred to on the
air. 146.520 is referred to as
simply 52.

Add to this the number
161 and " flic k your DIP" to
ob tain the resu ltant number.
You have programm ed the
desired freq uency (switc hes
represent 1.5, 3 ,6, 12, ctc.].

Example: 146.550 be
comes 55 . 55 + 161 = 216
ISW 8 (192) + SW 5 (24)J.

In the 147 MHl range, add
100. 14 7.2 70 is not 27, but
127. 127 + 161 = 288
(switches 8 and 7) . •

However, not using any
calculations at all, just a
" nick o f your DIP" nu mbe r 8
will put you right on 146.31
Once any freq uency is pro
gramm ed, yo ur switc hes, 1 to
8, will add or subtract 15, 30,
60, 120, 240, 480, 960, and
1920 kl- lz to (from) your
programmed frequency. With
SW 8 on, add ing SW 2 gives
you 146. 34, etc.

A simple meth od to pro
gra m a frequency from
scratch is to think of your
f reque ncy in its fo rm

Connections to channel 23 on board of 225.

to program

~PE ... OU TED
.OUO

tOV( ~

•----

Fig. 2.

can fo rm ula su pplied
or a frequency.

-- - - --f?~~9

SW 8 which is 07, you
use your 225 cham

f)e /ller inquiries invile d

plus $1.50 s/h
NY res. add tax

'36.50

Electronics, Inc.
1106 Rand Bldg.
Buffalo NY 14203 T18

Features: CMOS Electronic Keyer
• Sta te-of-the-art CMOS circuitry
• Self completing d ots and dashes
• Dot and dash memory
• Iam bic key ing with any squeeze paddl e
. 5-50 WPM
• Speed. volume, tone co nt ro ls, side tone and speake r
• Low current d rain CMOS-battery ope ration
• Deluxe quarter-inch jac ks for keying and output
• Handsome eggshell wh ite base - woodgra in top
• Compa ct and portable - 1-7/8 x 4-1 /4 x 6 -1 /4
- G rid block keying
• Wi red a nd tested - fully guaranteed - less battery

• •• •• •
• •• •
• •• •• •• •
• •• •• •• •• •
• •• •• •• •• •
• •
• •
• •
• •
• •
• •
• •
• •
• •
• •
• •
• •
• •• •• •• •
: Dentron. Tempo. Wilson. Larsen _ Cushcrajt _ Hy-Goin end :
• •• many more. •• •
: Bef ore you buy your next Ham Radio "STOP" and take time to :
: send or call for our price sheets. You won 'f ee SO"y you did. We ser- :
• •• yier whal we sell. Charge it! with HA NKA MER/CA RD or MASTER - •
• •• CHARGE or MIt' will ship C. O.D. •• •
• Jim WB2JO~ Ro,' WB2PMM •• •
• •• •
• _"' KAt.lIECA ' C A A O (7181 2 3 S_7 !54 0 M _ T ItR CHA A G It •
• •• •: :
• •

j Amateur Radio of Rochester ~
• •
: lI e e SCOT TSVILL.E RO., AOCH ESTl!;A. NEw YORK 14 e :Z4 A51 :
• ••••••••••••••••••••••••••••• • •••••••••••••••••••••• •••••••
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Ho ward M. xrawere N6HM
654 Barnsley Way
Sunnyvale CA 94087

ham shack alarm system

requires more than 10 mA to
energize.

My system is set up to use
a non rechargeable dry-cell
battery. The purpose of diode
D1 is to isolate the battery
from the ac supply. By select
ing an ac supply using the
compone nts show n in the
schematic, th e output voltage
will be about 1 volt higher
than the battery voltage.
Therefore, under normal use,
t he ba tt e ry contributes
noth ing to the circuit un less
the ac power fai ls. Then the
bat te ry takes over com
pletely.

The meter shunt is a 2Dk
Ohm mi niature pot used to
set the 0-1 mA meter at some
convenient place. I keep mine
at abo ut 2/3 full scale. A
meter was chosen rat her than
a lamp, because it requires
less current to indicate the
alarm "on" condition.

To prepare the shack and
the house, I used magnetic
reed switches on the doors
and windows. My sensors are
3/8 inch in diameter and lYz
inches long. These switches
are set into the to p of the
door frame. To set the
switches in, first drill a
3/1 6-i nch-diameter hole up
into the attic. Use a 3/16-inch
by 18-inch-long dr ill available
in the electrical section of
many hardware stores . Then
drill the 3/8-inch hole 1Yz
inches deep into the door
frame. Li ne up the hole with
the to p edge of the door, and
drill a 3/8-inch-diameter hole
into the door edge. Drop the
magnet portion of the sensor
into the door. Fish the switch
wires through the attic door
frame hole, and attach them
to the sensor switch contacts.
Then put a little glue on the
sensor, and pull it up into the
door frame. These sensors
cannot be seen when the
doo rs or windows are closed .

I use 3D-inch-wide Tape
Switch in sections 3 feet long
under the carpets for the
paralle l no rma lly-opened
sensors .These are located in
major passageways and by
certain doorways.

The only special case is the
aluminum patio door. There I

"ElU
DESCR,e ED
N TO T

the amount of current on the
sensors ' contacts and also in
creases the lifetime of the
relay coil. I set my system to
operate on 8 mA.

To select a current limit
resisto r, I just placed an am
meter across the series sensors
circuit. I used a 25 k Ohm pot
to fi nd the poin t wherc the
relay would trip and hold
reliably wi th minimum cur
rent. Don 't use a relay that

Fig. 1.

This system may be used
with either 12 V de or 6 V
de. In either case, the lack of
semiconductors makes the
circuit less sensitive to voltage
or temperature changes. My
system is designed for 6 V de.
The relay is from an old
Radio Shack electric build-it
set. The contacts shou ld carry
abou t 3 Amps. The 15k re
sistor, Rl , is used to current
li mit the system. This reduces..
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"
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r-I I I • ..--: SWITCN

COMMON

Scare the Hell

O nly 2 seconds at a con
trol panel and the turn

of a key and your house and
radio shack are rigged with an
al arm .

T h e burg la r alarm
describe d here is designed to
be very rel iable and to guard
agai nst false alarms, and it is
easy to construct. Basi call y,
the unit is a lat ching dc relay
with no semiconductors in
the circuit.

Out Of Burglars
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Fig. 2. Alarm front panel. All parts not shown are just hung
on or glued to the back o f the 1/16" aluminum. Panel width
was selected to fit onto wall studs in a hidden place.

shunted sensor doo r, open
the keyed shunt switch, and
th e last door is arme d.
Mo mentarily o pen ing any
series switch or closing any
parall el switch causes a loss of
power to th e relay. This sets
off th e alarm. The only way
to turn it o ff is at th e co ntrol
box. •
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all the door and windo w
(series) sensors are closed ,
there will be a meter ind ica
t ion . Th is energizes th e relay,
wh tch th en bypasses the
momentary action swi tc h.
3. Swi tc h the bell switch to
ON.

You are now armed and
sec u re d. Wal k o ut the

T£Il.. , N4 L STRIP 'Nn RN_
U TE RU L CON NECT IONS

house to arm and d isarm the
kitchen door, but just thin k
of the surprise an in truder
would have when he found
ou t he had not d isarmed the
proper door for entry.

I placed alarm bells in the
attic agai nst the o utside vents
at each end of th e house.
Pl acing the bells inside the
attic preve nts anyone fro m
tampering with them.

Unless you set off the
alarm, and it remains on for
an ex tended period of t ime
withou t ac power, the battery
should last almost to its shelf
li fe. The big secret of th is
system is to find a sensitive
relay (will respond with 3 to
l amA) wi th co ntacts that
wil l handle relativel y high
cu rrents (2 to 3 Amps).

Operat ion is as si mple as 1,
2, 3. First be sure all switc hes
are off. Then :
1. Turn on the syste m power
switch.
2. Press and release the
mo mentary action switch. If
no one is stepping on the
carpet (parallel) sensors, and

glued the magnet to th e edge
of th e door with rubber
cemen t (RTV). The switch
portion is set into the door
frame above the magnet in a
normal manner.

Outside one of the doors
you will need a keyed shunt
swi tch. The purpose of th is
switch is to short out o ne
door sensor so that you can
get in and o ut of th e house
without setting off th e alarm.
I ran th ese switc h wires and
all othe r switch wires all the
way back to th e cont ro l box .
That way, even though the
switch lock is permanent ly
moun ted by th e fro nt door, I
can select an y other door to
shunt. Fo r instance, I can
co nnect this switch to shunt
the kitchen door. Now if a
go od lock -p lc ker comes
along, he may disarm th is
swi tc h th in king he has
shunted the front door and
set it off by en tering th rou gh
th at door instead o f th e
ki tchen door. Th is means 1
have the inconvenience of
walking to th e fro nt o f th e

SPRING SUPER SPECIALI

L'O
WD6ESWW6G UX

L-YRONICSSS46 Cl!thedr.1 Oaks Ad.•
A ....reur Dtrpt.
s'ml BlrbI,• . CA 931 11

We have a portable d irection finder that REALLY works-o n
AM . FM. pulsed signals and random no ise! Unique left ·rig,t
OF allows you to take acc urate bearing; even on short bursts.
wit h no 180

0
ambigu ity. Its 3 dB antenna gain and .06 uV

typical OF sensitivity allow this crvstet-cont rotled un it to hear
and positively track a weak signal at very long ranges-wh ile
built-in RF gain cont rol with 120 dB range permits OF to
with in a few feet of the transmitter.

The OF is battery-powered. can be used with accessory
antennas, and is 12/ 24V for use in vehicles or aircraft . This is a
factory -built, guaranteed unit -not a ki t. It has been successful
in locati ng malicious interference, as well as hidden trens
mitters in " r -hunts." ELTs, and noise sources in RFI
situations .

Prices start at u nder $175. Write or call fo r information on our
complete line of portable. ai rborne. vehicle, and fixed DF
systems.

C68

915 N. EUCLID, DEPT. 7, ANAHEIM, CA. 92801
CAL. RESIDENTS ADD 6 % SALES TAX.

( COMMUNICAnONS CENTER )

MONEY ORDERS, CASHIER'S CHECKS,
BANKAMERICARD AND MASTERCHARGE
SHIPPED WITHIN 24 HOURS. BE SURE TO
SPECIFY CLEARLY THE EXACT FREQUEN·
CIES OF THE 10 CRYSTALS YOU WANT.

714·635·1033

8129

This is the new model that covers all 3 bands
in any combinati on, works ACmC, has one
year warranty.

ALL 10 CRYSTALS INCLUDED FREE
($50 + VALUE) WITH THE REGENCY
ACTR106 AT ...
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Mike Morris WA6ILQ
P.O. Box 1215
W. Arcadia CA 91006

The COR

Goes Solid State

•that is switched from dull red
to white hot and back will
last longer than one that is
swi tched from dead cold to
white hot and back. If you
have seen pictures of some of
the IBM 360 series, some of
which have hundreds of
lamps, you can ap preciate the
importance that they hang on
lamp life.

Before any extensive work
is planned, I suggest that you
purchase the service manual
(# 13-22084) fro m Midland,
P.O. Box 19032, Kansas City
MO 64141. It costs $2.00, is
27 pages long, and what it
doesn't cover isn't needed.

Th e ra dio has gone
through 3 versions, which I
have named, for lack of any 
thing better, the blackface
(the original), the tanface,
and the current version, the
brownface (chocolate bar
co lor) . The manual covers the
blackface, but the only di ffer
ences in the others are some
parts values and the dye in
the plastic.

To get back to th e COS,
the operation is fairly simple,
but, for full understan ding,
some information on how
Midland's squelch works
should be presented. A partial
receiver schematic is shown in
Fig. 3.

Normally, in a squelched
condition, incoming noise
from the discriminator IS rec
t ified by 04 and 0 5, filtered
by C89, voltage divided by
R54 and R55, filtered again
by C91, an d fed to TR13,
saturating it and effect ively
grounding its collector. This
shorts both the bias and
audio to T R14, squelching
the rece iver.

However, when a signal

peater. That conglomeration
grew and grew, and is a
much-modified 220 Mi dland
reboxed and bolted into an
old Moto rola J-series cabinet

Since then, other uses have
a ppeared. One of them,
shown in Fig. 2, is in my
mobile. The ex t ra diodes are
there to isolate the COS from
the PTT line, yet allo w either
to tu rn the lamp on. The
extra resistor is there to shunt
the switc h and keep the lamp
warm, but not hot. In the
com puter industry, it is called
a " keep-ali ve" resistor. The
idea behind it is that a lamp

ing the meter light in your
mobile to get rid of the night
t ime under-dash searchlight,
to switching off the AM-F M
that Det roit installed , to
switching the external ampli
fi er-speaker in that noisy
truck, or even to keying the
transmitter in a repeater.

This unit is almost idiot
proof. In its simplest form,
Fi g. 1, it requires 1 resistor
and 2 transistors.

This circuit was originally
developed to key the t rans
mitter in our breadboard re-

."

, --,--00'

Fig. 1. The basic circuit. 01
and 02 are general purpose
NPN (see text).

turning two Midland rigs
•
Into a repeater

INP UT

T his article describes a
simple carrier-operated

s witc h fo r the Midland
13-509 220 MHz radio. There
are several uses for such a
device, ranging fro m switch-

Fig. 2. My mobile. The diodes used were surplus 1N4001 s, but
any general-purpose silicon should work. 01 is optional; I ran
it to pin 4 of the mike socket. 02 and 03 affow either to turn
on the meter light. 04 kiffs the PTT relay transient.

'62
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Fig. 3. The Midland 13-509 squelch circuit. The workings are
in the text.
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dling capability, the output
transistor could be a power
unit like a 2N3055 or some
thing similar.

Installat ion is not critical,
as there are no rf or critical
capacitances fl oa ting arou nd.
Just make sure that you don't
defeat the h inge action of the
circuit board.

Well, there you have it - a
si mple, cheap, and quick pro
ject which even my father
WB6S0X can understand 
and he clai ms to have gal ten
lost when they put the fourth
element in the vacuum tube!

If, after all this , anyone
has questions, I will be happy
to answer them, but be
warned no SASE = no
answer. -

Wh" ••""n••• ""." ct>annel , <".o"
< ,,, " now whO•• "OU boI"<ll

c.-.. ,.. .
c......".nu ..
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COMPLETE 1<;11 129 .95

' REASSEMBLED AND TESTE D BOARD U9,95

' ~"uT

of the individual transistors.
As an example, the circuit in
my mobile uses 2N2222s
which are rated at 50, which
puts the total gain at a theo
reti cal 2500. Almost any thi ng
will work, as long as the
leakage curren t is fairl y lo w. I
wouldn't mix silicon and ger
manium, however. 2N708s,
2N3866s , 2N3638 s,
2N2219s, 2N2102s, and
2N1711s have all been tr ied,
p lus so me 2-for-a-nickel
TO-5s at the local surpl us
store. There is no rest riction
that the two transistors have
to be identical , either. The
only adjust ment that might
be required is to vary the
value of the series base resis
tor. For ex tra current han-

0 ,
u-u .

-"

Fig. 5. The current repeater con figurution.

IC22S OWrtEitS
,SCfirtrtEit KIT

le22S FREQUENCY DISPLAY KIT

as a switc h, with its collector
grou nded when squelched
and at about 2 volts when
unsquelched. We can sim ply
pick off the collector voltage
with a high impedance ampli
fier and switch a light bulb,
fi re a cannon, close a reed
relay, key a transmitter, or
whatever o ur hearts desire.

All of the circuits shown
in the figures are the same,
except for external differ
ences. The basic circui t is a
Darl ingto n pair, a characteris
t ic of which is that the cir
cuit's total gain is the product

comes in, the noise to 04 and
D5 goes away , and the volt
age across e89 drops, cutti ng
off TR13 and enabling TR14
to conduct and pass audio.

I can find no useful pur
pose in C91, except to
lengthen the squelc h tail. I
pulled i t out of my mobile
and was very pleased with the
results. In fact, our repeater
no longer has C91 in its re
ceiver. Try it ; you can always
put it back if you don 't like
it.

Fig. 4. The first implementation in a repeater. The reed relay
was used to get complete isolation from RX to logic. The only
limitation on relay size is Q2'5 max. collector current.

We now see that Midl and
already has TR1 3 functioning

_0
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Tough, low-priced 2 meter
VHF amplifiers

sMje Plllce
ton.? '1.
'00 ,~

. 00 • 00

00 00
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~ All the popular size$ .nd mixes.
V Fast Service. Same day stupment

I via first class mail or air .
V No minimum order.

IR ON PO WOER TO ROIOS:

flW
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;;1:
.. _ 10

, ~ ,~

T·l06 . ~

U. ~

' M "
' $ ", ~ MPRICE

NOM
CURRENT
13.8 VOC

M,N
OUTPUT

lat rna. input)

'NPUT
POWER
(watbj

MODEL
NO.

An add-on unit. no ,ntemal C~
necbOnS or adJUStments rflQl,l..e<l Ie
aSSOCiated equIpment. Standard
Amph..., Uoclets operate Ft.!. LInear
Uodels operate all rrcces sse.
FlA, AM, RTTY, CW, etc, " MICro
strIp" deSlgl'l prOvides ' lIg h stabollty
.., opfImum certorrerce OV1ll'
wl(le bandwidth. FaclOry adjUsted,
no IuIWlg leQ.IoI e<l MobIle mounbng
bracket oncluOed RF serISIng TiA
$W'\ctIIng, adtuStatIle dropout oelay
Remote ke'f'll'Ol capabMrty. TI'IemI&IIy
coupled biaSIng Reverse VOltage
PfOlected a-ld !used, eonser,.ahvety
rated With OYllfSlZed heal S.lnk. Red
LED onolCalon. lOt mOIlllOltng DC
and RF. VSWR protecTed _ NInety
OIly IT\iIterlill and workmanshIp
warranty

TWO KINDS OF
POWER AT

BUDGET PRICES

1.

PI

9St EACH

2.

TO ORD E R : Speeify both COI"e size
and mix for toroids. Pack ing and
shipping 50 cents per order USA and
Canada . Californ ians add 6% salt!$
tax .

Fast service. Free brochure .nd
winding chan on request ,

$ 2.00 DO ZE N

WIO E BA NO CHO~K~E~S~'"

RF FERRITE TOROIOS :
MIX 0 1 ~.m

f3~e ..- 115 ~ _ 40 size PR I~e
_1·70 10·150 l~_? "f"., ".,

F 240 race . 00 '" . 00
F ·I 25 soo ' 00 . ~ ' 00

'" soc '00 " '"F50 ' 00 ". sc '"F _37 .00 ". " 1.25
F-23 ' 00 00 aa ".

Chart shows uH per 100 t urns.

FERRITE BEAOS:

••

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
Phone: (714) 747·3343

RS-35A $129.95
25A ContinUOUS
35A Intermillant
Recommended lor up to
250 Watt Amp's

RS-7A $49.95
5 ADC Continuous
7 ADC Intermittant
Recommended lor up to
500 W amp's or 30 walt
transmitters.

DC

RS·12A $69_95
9 ADC Continuous
12 AOC toterrmttam
Recommended lor up to
80 W emp'a.

R8-20A S89.95
16 ADC Continuous
20 ADC Intermillant
Recommended lor up to
120 W amp's.

2M lOX40 4-10 40 5 $ 1795
2M15XSO 5-1 5 50 6 $ 89 95
2M 15X50l' 2· 15 50 6 s 9995
2M 15X80 5· 15 80 11 $ 129.95
2M 15XSOL' 2-15 80 11 $1 39 .95

' t mear: AM. CW, FM, SSB, Any. Uneaf models worl<. well with low power
transm itters ol 2-3 watts to yield 20-30 w output size, 4'/0 • 5'-7 • 2~

teenl>lCal 5P8C,I,cat,ons and d ata subtecl to etlangB Without notK;9

Order In,u you . dealer or w" te d>tect

Factory warranty
on all it ems
10 day money back
guarantee

• Ideal for VHF amplifiers
• 105·125 VAC, 50160 Hz
• Fo ld back c u rrent limiti ng
• 13.8 VDC ;t .05V
• ut ue teo & computer grade

componen ts
• One year warranty
• 5 mV peak·peak max ri pp le
• Crowbar Oller vcnace protection

2. Rugged, low-priced
power supplies
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209 Mystic Avenue
Medford MA 02155
(617) 395-8280

FREE Gift With
Everll Order!

Radio Elect ronics
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PANAVISE offers a " arie tY o f
Inte rchangaeble w o r k holding
heads, bases and accessories for
every imaginable function. But.
jUlt because it's small. doesn't
mean you can't use PANAV ISE
f o r s ome p retty rugged wor k . It ' s
a "ise e "er y c . e f u m a n deserl/es.
MOOE L 300
Original Base
O....igned f or a ll norma l p erma
nen t in s t alla tions.. Threo! lugs
spaced 1 20 d egrees apart p r Ol/ide
m • • imum moun ti n g su.bili t y.
Overall h eight : 3 · 13/ 1 6" 19 7
mm). Base d ia meter : 5" (127
mm).
MOOEL 303
Orig ina l Vise Head
Wide 2 Y," i63 mm ) jaw~ open to
2%" (57 mm). Head is p reSlu.e
diecast al uminum a lloy, wilh lIeel
and brass inserts. Ham m e r t o ne
g r ay /green finish. Replaceable
nylon jaws.
P r ice : $21 .9 5
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PANAVISE
It'l like no other tOO l you've e ver
usod. In h ead rotates a f Ull 360
deg.ees - and tiltl 1 8 0 degrees
f rom "ertical to hor l.on t al. Im a g 
ine how t ha t kind of versatilitY
limpli fies work p r o cedures, ju s t
o ne convenient kno b locks work
in any desired polit ion.
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rhis IIlect. ically sma ll 80175. 40
'!I 20 mete' antenna OPII.ales at
. n y lenglh hom 2 4 to 70ft. - n o
~ " tr a b al un or t r a nsm llt c h needed
• p ort a b 'e _ ere<:t$ & I t o . es in
T'Ii nu t os - small enougl> t o f it in
.ttic O' apt. - fUll lega l power 
o W S W R over complete 8 017 5.
10 & 20 meter bands - much
o wer atmosph eric nDin pick-up
:ha n a ...... t ic a l & need s n o r a d ia ls
• k it incl. a p r o of specially ·m a d e
I " dia. b y 4 " lo n g c oill. con·
;a in i ng 335 ft. o f rad iat ing c o n
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:oa" . Pl.2 59 c o n n ecto r. nylon
c oe & m a n ua l .
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$199.50
$24'.50

Model MB II S2U
(wI1h 8 ....... ) $315

Ready to go!

lanlnl ic performance is _y accla'm
ed. Bul. -..,. , _ ·r.lti ll ay......., ....11:
!lie mosl aclv.ncad - our OF _I. l_
sandS .,••1'_'1' in uoe im prowi"l
vaesu. IC;__, Oral<., S......... Atlal
Tempo, COl li.....1<:: • .-S up In m'nulet
10 ANY r io. PI_ infO~ i. cl<. Or'vat
• spNkl!'<" ....i Th I ..... rt, or phOnIeS .

lis oe<;,.1 '" .n . ''';Ius.... " inf in itely ·ve rl
. bl. ·· C.sca<lecl dftill". Vou can v.ry f...
QUency OV... the EN TIRE .udio , -
2SO to 2SOO HI - In .11 POS.tionl. V• ..,
seledl.. 11y 00(1 : ' or mor•. Inst.nIIYIH o·l,
on SI\lnaIS or opllml r. response I PI!A~

c w or volc. ....ITh 50 HZ bandwidth
..ar i.ble to 2000 HI . Imag ine wh. r ThO
NARROWEST CW FILTER MADE wll
do toORM I R. lact ....hls t le$. «o r,lan• • 1(
....iTh the most I lu ll)l. NOTCH YOU·VI
toe.ard. Wide or ...r'.... . Depth to 70 dB
Cope .... ITh 5S B hisS and spl.ttw In LOW
PASS. S'-" IlI.lrtl in . 1I pooitionl _ to:
your riVS llI. irll .

200 (20.000 Ohml p er Void.
AC VOLT S : 0.3-12-60-300-1 . 2()(
(5.000 O hms p. Void.
QHMS: o.20k_2QOk·2m n ·20""
1l ( 2 00 O hm cent er scale on 10,"
, .ngel.
DC MI CROAMPERE S: 0.600 . '
250 m V_
DC MILLIAM PERES : 0-6-60-6()(
at 2 50 m V
ACCURA CV: ±;J% DC; ±4% AC
(full scale) .
SCALE LENGTH : 2· 1/8" .
M ET E R : S.lf·shielded; diod.
overload p ,otected; .pring backec
jewe ls .
CASE: Molded, black. h igh 1m
pao:;t thermoplestic with llidf
latch co ..er for eccess to bette,i•
.nd fUle, 2·3/4" w x 1·5/16" d ~

4-1 /4"h .
BATTERIES : NEDA 15 V 2 2<
{1I. 1 ~V 910F (1 ) : Completl
with 42'" I..... . ll ig. t or c lips
baueri" . nd inst ruc tion m .nual
Shpg. W t. 2 Ibs .
MODEL 3 10 C.t. No. 3018$53.01

-AUTOPATCH

'" Co m ptete Autop.tch f.cility th.t , . qu i... on ly • repe.te,
.nd • telephone tin • . F••t ure s include l inele·dia:it ..eee../
disconn.ct. direct d i. hna f rom . m ob ile 0' h.nd·held r..d;~.
ad just.ble ampl;f.e" 10 ' tr.nsm,tte r .,nd t.lephon••udio . and
t on. ·bursl t •• n l pond., fo, .chnowledllem.nl of patch dis·
connect .
1tA".200 P. C. C.,d
RA"'200A R.cll. U......t

tAitteJ ?2uead
QF·l Active Filter

F.... cw&ss.

'55

AUlEIC; p~ed the ACTIVE AUDIO
F 'LTI! . ..... .,. bacll in tf11. Tod.Iy. n.;,

EXPERIENCE the Ultimate
in Scanners

• lI'IIr 15 DOO 1r14"ncin 1\ yDII< hnDf'tlllI
• SCfftllilli CllIn 11ro 13 SIICIAllI
• SJllCili Wull•• , 11"' .nd Priority 5un II11utll $289.00

MB n pro..Id••:
• Con.,anl SWR monitoring.• PreC'Slon lunIng of final am p. · HarmonICsvporeeeron
• ReceIver .nput impedance·malching. • MU im um powef !tanslef 10 anlenna. • Can.
Ilnuo us lr. q u. ncy cover.ge 1,610 30 MHz. - Pr.c ...o n ' unlng 01 any w... '"
wa...I.nglh o r longer. wllh 5WR 01 , , .

MB II 1• • t....1:

- F,nest quail"". made-in·USA campan.nts. * Large . pre<; ...on y·lo-read d,als w,th
360 ..1dou1 , · Opt,o nal 3000 w.n falun for tw,n lead . 1'11.1'1 .....

1Ir TRIPLETT

_ Drop.- resistant, h. nd-siz. V·O·M
with h ig h-impac t t h. rm o p l. stic
c.s•.

- 2 0 ,000 Ohms par vcn DC .nd
5.000 O h ms per ..ott AC; diode
o .... load protec tion wi th fused
Rx1 0hms ,ang..

_ Singl. r.nge switch ; di'8(:t
re.ding AC Amp rlllf'108 to f8(:il O
t.te cI.mp-on AC Am..... ter

".....
RANGES

DC VO LT S: 0-3 ·12-60-300. 1 ,

".

... 'M....

" • • >O<>C
''' mV'Om' _'

._-"..."""..,
. ~o_

..-'..,,,._-..--

""".1. ..... """">0,
• " "'" So u.. 5" ,.
00., " 0<""'"

MODEL 102

MOO<l.104A

I!I
g. ,

.. ' .,
•

..."..,.._-."-" -..-'0. _ _ . ...

'" ._ .

MOOEL12V4

"- ,,-,~, ..~- ""'.... .... - _....

-_..--.nl _.c" ,t_DC _ _ ... __......_----------C e-___ '''_-- _..- ...--_......- .,.-
=..""=' ~.:._0- _ ,_ _
CoM .-...... ""' . . . ... _ _ ....

.."" 's_- _.
3 a .... ""

....,.,

....., ......._... --_. ...........__..-
_ '''_0(;.1>1 _
IIC . ", _ _ •___1_--_... -._oc: . " . _-_......__ .....""-.,.._._ "" "'__

W'<; ........ _",.. . _ _ •• _ . ......._0._, .._ ....c_._ _ •
.....,..,1ll9A

-_..-.... "I_ W; . '1·_IIt l l _ _ • . ......-"" .._-...--_....._...-C .e--".. ..--,....-
?-~...-.

$• .----

-.-----"-,'::;:::_.-,<_'_ onc_.' .H,., ,.....

0.0,..0 ' _ " . ,"'tICL_.__ ....v
__ h ••M'h__ .._
c..._ c .. , '"_c.._ , _ ......

~.:_<t.-=- :~
<- .. '.. . .-,..., .._- ..._- ,, -

h .. ''''_O(;.<1I_DC 'M_ 11__ " __ .. _-......._,_ ...---._--_._...__ ._---t .. _ ... ...__ .. _ _--

• Aut omatically dials with 1 or 2 buttons
• Exclusive MOS Microprocessor
• Automat ic Push-to-talk
• Programmable tone du ra l ion
• Programmable time between tones
• HiQtl qual ity tacti le Key·Pad
• Buill in s peaker

• Progf1lffi RAM memoI ~ wilh Key-Pad
(10 numbers in less than a minute)

• Opt iOnal ROM altds 8 permanent numbers

- Cryslal controneo
• Mates wilh vil1uaHy all amateur FM

t ransceivers

........ .,.""•••.-0.-

_.
" " Moe• ••._-

Tufts Radio Electronics - 209 Mystic Avenue _ Medford MA 02155 _ (617) 395-8280
TC · 2

Tufts Radio Electronics _ 209 Mystic Avenue - Medford MA 02155 - (617) 395-8280

-- .--=:-_- -

MODEL 'I03R
W'<; . ...... . _,,_-_........, """"....._ .....

•"" .- _.

. ·1.--o ll----.-.-- -

• •

""
- _.

0 I' - .1 - ---.- ..-
• r, I .--

~.

_._.
00'« .. ~-
• - '....

THQM SQN-CSF MOO<' NET PAICE "". "'''
~~e t:I:i8 "'" 5 19.96 ·' 3HM. .....,

"" "" ~
,~. ....ss

"" '" ss , 21115 ...."." 121_96 '_A 579 ,96 N\c\~II(1na'
ELECTRONICS .m m ." I OB AM .. ss

0 • I, , ~"'C" -" __.__.
• --'...... 1.... --3 .....' .... _ ••c ....... _ .. •

Mode l AI).1 $129.95

MODEL 107
N.C' 4 "", "_..

. _ " ,' a"", .. . .

.... ... S,,,. 00..'_.,.,..,..

ADVANCED ELECTRONIC
APPLICATIONS. INC.

The AUTO DIALER that really works!
• you get 18 numbers from a 1-2 punch
- tor making Quick and Safe Auto-Patch Calls
.with Key·Pad Programmable Memory

Check These Features:

_"._.c.'U_OC ' ''''' _H-,_ ...._' ....", .....--."'_ OC_ __.. CII .._--, _, _~"'--c.._.._ _ .. ll "'_..."'..

______ ."' _ -=.130 _11:
. .._1__ " __ .. _-,---_...- -______ 1 _ _ ..__

-...__ .._..._._......_"..-

:

,; ; ;_ .._ ,._.c. ,,_lIt ,_
"_- -_-_",_..1-_.__ _.._.-.

c "-- ,_ . _- -_..- ...-__......- "0--"- .._"--'- ..--'0-_ __

~ .- .... .._.""" ... .... - -'.

"'- - ... .,-.-.-- .._.-- ,..-.,-- ..-Cw_~ .. _
"--0.- . _ew.-_ ,_
"- , ..... ... ,..,. ...... - - ..
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10 00
1000
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Drake DSR-2

Drake R -4C
Sol id SUIte L inear perme.bility
tuned VF D w ith 1 kHz d i.1 di vi·
sions . Gee~ driven dua l cireular
d ials. H igh mechan ic.l. electr ical
and te<npe~ature stability. Co ven
ham bandS w it h c~y s ta l. fur_
n ished. Co v., . al l of BO. 40. 20
and 1 5 metell. and 28.5·29.0
MHz 01 10 mel"'s.

Covers 16 0 meters w ith acces·
sory crvltal. In addit ion to Ihe
ham bands. tunes an y f ifte en 5 0 0
kHz ranges b etwe en 1 . 5 and 3 0
M H z , 5.0 to 6.0 M Hz not recom
m ended. Can be used f or M A R S.
WWV. ce, Marine and Shortwave
broadcasts. Price: $699.00

below~" met..... uSll TV_33QO.LP
or T V· 42,LP. $26.60

ORAKE TV·42_LP Model No.
1605 i•• four section filt"r d .
signfld with 4 3 .2 MHz cut-off and
e xtremely high attenu ation in a ll
T V c hannels fo r tran.m ltte~

o p e rating a t 3 0 MH z and lo w er .
R a ted 100 watts inpu t . $ 14.60

Crylllll IOf 2ClR4BiR4C1SW4AJU~81U)(C1

S PRoIIML2ITRaCIT Racw
Cryslll. ,..- ">fId IreQuency operll_ 01
lun_ uMtI210T
Crystal. 101 11122
Cryslll. to< TR72ItR33C

l RaCITU C/llaC/2CI1"RaCW
...11 01.... In.lr llC llon M. nu.il
OSR·2 t.4 .nu.1
World R.d lo & TV HaM Dook

'" i,c . 11. " .OU'
F,eq .... ncy Snyt_iz...
Fo< SPA·alF5-a
"'daptOl FS--ala.-Une
Li.-r "''''I'l''''' wilh _ Supply & Tut>n...M...... t.4I1Cftfng __. 1~111 met.....
250 w.ll• .
"'nl_ .... Iching _ ...."'k. 2000 w.n .
4:1 &'1"" Designed 101 u" w'l" ......ac
....Idllng Speak... lor RaB. lIIo1-C. S PR--a. SW.... .
Tlla.nd Hill
HF RF Wallmet 1.8 10 501 11IHz 2OQI2OOO w. ll.
VHF IIIF W.llmet 20 10 200 11IHZ 1(1011000 wall.
Enood ""crOPhon. wJplug ' 0< tR3JC/UY·3
Vi"y l C lor TRJJC
P,olee" .ee"i. ". operll ,"g In ..n\l& 10 ~Hz

1o 30 mHz " om IIF .01111/" 01 up 10 500 It 11 1,15
lro", 50 o h", I nlen na
R.mo ta eon u ol "'nl.nn l SWlloh

w.
~.

1525E'"
10 79
IIP ·!500

.."'""".,...

" c e . ..o"u &".In leo1aet1 Kil
Splil Freq
CO •."c

High 1'. .. Fill e"::;;-_ _ --,==:::=-;;;::::-:=:::::=-==,-,- -::::::
1603 TV300HP
1610 TV15HP

Hig h PU S Fill .., fo, 300 oh", Iwl" let<1
High P..s Fill .., lor 15 ohlll TV cc.' . Iy ps F
connaclor.

Low Pa.. Fi lt.... ' or t ..n.",ille" ".--:,.:,-=-====:::_:::_--, .,.,:::
1605 TV"2LP FOII..n....' ll'ng _w 30 "'Hz. 100 wan

conlin_SO """,IISO-2)9 conneclO1s
1000 wAIl. continllOll. 10 JO III .... wo-th st\arp
eUIolf . _ 30 ",HzI5O ohrnsISO-Z39 conl'l8Ctors
100 w.ll l cont.......... on II mel..........I...r band,..

1518 RCS·a

Cry.t.I,' - - - - - - - --,::-,-,-,-==:::c:::::=::::-::::=::::::--,- - - --=-::

~~o,

,=
,~.
15111
,eee

Drake SPR-4

""1510
1511

1513
1515

""rom
aso

ro"

"" OC"'
8 0 O k. ---------;;:::::;c::;:::::::::::;;;:::;,-----------:-:~

LOW PA SS FI LTERS F OR
TRANSMiTTER S halte fou~ pi
sections f o r sh a rp cut off below
c h a n nel 2. a n d t o llttenu a te tren.
m itter harmonics falling in any
TV c h a n n el and fm band. 52
ohm. 50·239 c o n n ec to r s built in .
DRA KE TV-5200-LP Modei NO.
16 0 9. 2 00 wain to 5 2 MH z . IdAal
lo~ six m et en. For operation

10.95
170.00

69.95
595.1)0
695.00
695.00
795.00
"' OO

150.00

160.00

....

"'oo
= ..

12.95
~ oo

100.00

"""oo
"'OO

1a 00
~oo

~ oo

~ oo
~oo
~oo

"'oo.,oo
. oo
'OO

22.00
36.aO
J l.2O

5.25
57.20
"OO"' .,
" OO
15.60

. $ 120.00

. . 13 5 .0 0

Mystic Avenue. Medford MA 02155 . 6171 395-8280
T C - 3

tor. Fully w ired and r(ladv for
u se .

• H igh accuracy IC tone gener· I----------~~~~~~~]~~9~Cllr~---------e tcr, n o frequency adjus t m e n ts.
• H igh ~el iabil ity Dlg lt r .n@> k ey.
boa~d .

• Power f o r tone encode r ob
tained f ro m t~.nsc.ive r through
microphone cable. No battery
requ ired. Lo w c u rre n t d ra in .

• Low o u t p u t in pedance a llo W'll
use w ith a lmOs t .11 transce ivers.

• Four pi n m icroph one plug : dt
~ec tlv connec ts to Drake
TR ·33C without anV modifica
tion in transceiver . Compatible
w it h all prev ious Drake and
o t h er 2 meter units w ith m inor
modifica tion s.

• Tone I ....e l ad ju.tab le.
• Ha n g-up h ook . upplied.

L-4B Linear Amp lifier . $995 .00
. 2000 WattS PEP-S SB • Class B
G rounded-Gr id twO 3-500Z
T u bes . Broad B. nd T uned ·lnput
• RF Nega tive Feedback . T r a ns·
mitting A GC • Di~eetion.t Wan
meter • T wo T a u t b a nd S u spe n
sion Meters . L.48 13-1 5/16" W.
1·718" H. 14 · 511 6 " D . Wt. : 3 2
Ibs.. • Power S upply 6-3 /4" W .
1 ·118" H . 11 " D. Wt. : 431bs .
POWER SUPPLIE S
AC 4 Power Supply
DC 4 Power Supply

~ake TV·330o-LP Model 1608
1000 wetts me". below 30 MHz.
Att.nuation b et t er than 80 dB
ebove 41 MHz. Hetp . TV i-f in ..~.

f,,~ence, as well a. T V front-end
p~oblems. $26.60
Drake TV·15-HP
Model No. 161 0. For 15 o hm T V
ceaxter cable; TV t ype conn actors
In sta lle d $ 13.25

111)"22OV power suP9/Y 101 all RL 0.....
Ir.......in... _Ir.nee ......
AC Supply (12012ao y ....C) 10< .ny UV·3-12 VOC POW'" supply 1..- .M 0.....
" .........' 11.... " ...~.& ,~

Tufts Radio Electronics. 2

eom"''''',",IOOns~_. and Acces sories
lU2 05R·2 Vl F·HF OiQil" Sy"lhotSlle<l Cotnrnun,",l_s

~al.,..,Reee,_ SSB. AM. CWoRnY. 158
........1_ HF~. leD- l0 mel...
...01.. Blsnker 1..- R.c
Aoonsory I.F. f iller
A: : l I • .,.., IF FltIer
A: : II ...., I.F. Filler
_sory I.F. Filler
Accnsory I.F . Filler
SoI~ SI.I. Prog........._ R,""",",
"'01" Blanker (01 SPA·a
12VOC pow.r cord (hi' cig. ..n. lil"'~
PI"n crystal ...leclOl d,.1 101 SPA·
100 kHz G.o libr'IOl
..... ron.uHeal 0 .,,"••- 7 c ry.tals
"'''''l eu' !land_ II cry.l.l.
C ll izen Band_t ery.l.. & !rsq. eMf!
Ma,ine 8and - 11 c ryst"s
1,1"'115 -5 crystals
T.~ypa eo",,,,,,rci.I .UPII.. PISlock
l,!'rI<~IW"l ner. etc. a cry.tal.
n ..... & Fr"'luer>cy SI.nd..d_ WWV 5 cryltall
tropiCal B' OlIdcall _ 3 crystal.

1211
1217
ron
ro"
ro"
",n
ro"
tzat

"",=ecce
1223

'"",~zcca
''''~
rcce

lJ17

7007 Kil
7l)(l(I Kit
tr.......'l1... _,- --,-,, -,-,--,-- --,=_=_

lal l tallC "''''''1_ HF T''''.'''''ler 160-10 mel....
t r_ .... and __:-":""-::::-:::::::,-,--::::::::::::-::-::::,- ::::-::
&333 TR33C 2-met... fill Ir...--. 12ct>an.... PO<\.l>Ie
lJJJ ""'11.-33 loIoOil8o'DasNDeIIc .......nllor TR3JC
1312 TII.tCw 1!lO-10 meier .........1_ lIalloo SSBICW T..n.......

RIT ...11I 0 CW Fi ll.. itICl_ .
PlUO-ion J<foIse BI.nk... to< TII-4 . nd TRaC ._
5...-i" 11Io. J 1J20.nd TRaC.... . FOI I.CI.".,
1""I"I,on .<1<1 S10.00

l JI J t.4t.4K-J t.4 oOi18 t.4o un ltn ll KII 101 l ila .nd Tile
l J l 11 IIltac lIemo l . VFO 101 TllaC .nd TllaCw
1330 Ut.4 K-J Aemol e T'u nk Kil lor UV·3 Sys le",
1~0 UV·3 '4a
I~3 ' UIt·3 14a·22O
lJaa ' UIt·3 1401-4010
1301ll ' UV·3 1401 ·~

1359· UV·JE I «-a30. EurOP8lln rnoOel
' PrICel . _ illClu<l. laclory inSlll""d modulel 10< bandl as IiSled
_ Supol_ ---- ,.:- --------------------"..".
1501 Ae-a,,..
,..

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155. (617 ) 395-8280
2 MET ER FM LINEAR AMPllFI ER

PORTABLE TRANSCEI VER Model L-4B
Model TR -33C

Touch-n-go w ith
JRAKE 1 5 25EM
) ush·B u tton Encoding M ike
)rake 1 5 2 5 E M, microphone with
lo ne en coder and c o n n ec t o r for
TR· 3 3C, TR-22, T R- 2 2 C, ML-2
$:49.95
• M ic~opho ne and auto-patch en ·

coder in si ng le c onv enient pack
all . wi th c oi l c o rd and c c n nec-

Am.teu~ Net $229.95
t SCPC ' Frequency Con t~o l

t 12 C".nnels w ith Select. ble
Xm tr Oth eu.

t A li F ET F~ont·end .nd C~Vltal

F i lte. f or Sup erb R eceive~ In te r
mod R eject ion.

t Expanded A n ten n. Choic e .
t Lo w Reee iver Battery D r. in .
t T red i t ion ,,1 R . L Dr.ke Service

Backup.
t Single Crystal Per C hannel.

DRAKE T VI FI LTER S
High Pass Filter. fo r T V sets
Pt"ov;de mo~e than 40 d B .It....ua·
tion .. 52 MHz and lower. Protect
the TV set from amateur trans
mitters 6- 160 meter•.

Drake TV-3OO-HP
Mo d el No. 16 03. For 300 ohm
t w in lead $ 10.60
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Make/Mode l

THE SWAN METER SHOWCASE.

--_.""",
_~ .... "'11'I-_
............ ~ _-'"""' ...... .,.,_ _.-.to,,,,, ,"'. ,"" _ tr<>m"""' ,.., ..., .... .......
'_~"""lNO_--"' -.-_ -...--.."'.-...._...
..-.'" XII ..............'" --",----, ......

---....._.._--.............__.-_..-- .-_.n c '"......_ _ 0> _...._-- - .. .

• ALe " " U" '0 .... . . ", .._ ,""..,'" • Tn"" ..' ...' ..'.. ..'"..........." ....... ] 0 ...• ".0 'n,~ 10 m..... • F",,, n<y ' . "to'
• 1000 .... ,"OC ," .. ", .... CW... l T v 0' I , ' "" ' ~.$! J,$....., (]'.-4 '"j

SSTV C.""n~o~. O UlY 7"'H, '6.0·~.01 . ...H' "1 .0 '16 .0
• v.' '. ... '''''.'' ." ,.,..,,". w" .m ~, , ,' 6.0 ·~ ~ .01 2,M", la.O· 0,0)o ~"·,.n, .,,,.O '.",,"u."' 0~1Y ~.... . . . . 0 " ",. '''' I KW DC ,no"'
• T... . E 'M"'C U7~ , "' , , 0 . 0 . « •• m,. t • II., . m.u n" n•• " . " ,1.'''. 09" ' .Ok)

mOl. ' " '.0.' ,." n" n.'.u"o.o '''0 • 50", ~ ...... .. . I." W. I. " 0 "It . , lb•.
o C.,." ""' ''$".ou.".,.. w"'.~, m ".
o ~O onm ," .. ", '"0 ..~","' .m ...... ,,'.
• 8 u... ·'n RF w.ttmo' . ,
· 11 ' V ..,2:WV",eSG-60n,

-_...---_ _----.... -............__ __ .._-
·""'~ --"'..,"'...,--""-....., .....__... ...... .........._....,._. ,..~ o,. .. _ _

\ ' \,umARNo. " , C'"~"t'd" B,od 0 0'.1

\~ TWO METERS ~. HT 220 C,y".I,
~C~VSTALS IN STOCK In Stock!

Standard _ teom - Heathkit . Ken _ Clegg . Regency . Wilson • VH F
Eng _ Drake . And Ot hers! $4.50 @ Lifet ime Guaran tee

\

""" "'"__... noo ......' .0' __"'_........ ., __.-
""----...""".-"'-.0.-._ "'00<lCt ......_"'..._.-"' ........._"" ..---- ""'....-,,-_..

3500 _ $699 .9 5
.--_..".,.-_..._...,-..__.........

_ WM3000 PEA K·R EADING
WATTMETER . R eads RMS
pow"', then wilh the flick o f ..
s w itch , true pea k power o f you r
single-sideband signal. That's w hat
c o u n ts on SSB. $66.9 5

Forw ard and ref lec:sed p ower. Ulle
i l f o r tr oublesho oting. 100.
$ 64.95

- WMl500 HIGH-ACCURACY
1~L1NE WATTMETER . 10% f ull
0.;11111 accur~v on 5, 5 0, 500 and
1500 wan s<:a les. 2 to 3 0 MHz.

s ........ ,.,.
ELECTRONICS

0- O · " :
" ~.~.. '
350A - $599 .95
· "" _...
· ,.., IlC_""ao
· . _ .. _ ........ CW
• .. .... 1 " ... _. "'_-• 0 , .... _ ..... _0:

-~-. t* __ ......_-
• t*__ lIl _ '"'l "-• "'VA( lX>WO' ........ "'"_ 'mllOC...-_.._... .......-...--.""·1_· _ IlC...-.,---.ay,u,c _ ,...... _

._~-

00:_----_ '-."'.-....... -"' "-.....",,"""'m ......... ........__ ......
..-.. " ",, 0 _ ""_-""...........-......_"'Wl__ S.ot"_U _
~ ......__.-....--_........ '_ _ «II.O-~-..

-... " .» -.... .._- _------"-'"IbD ft ....

Tufts Radio Electronics - 209 Mystic Avenue - Medford MA 02155 _ (6171395-8280
TC· 4

SWAN METERS

- " OESCI'I''''''ON _ATE UR PII ICE

t
..-

'"
Ta-oHA • E_, 2'0115110. ............_ .. $259.95

<
t.-..,," ......... _ .... t~" ......

<.J s TI.3HA 3 E-. 2'01'51'0 $1 .....11&

~
,,,. 2E-. :lOJ'Ii{'11 $'29.9&-- 2E ....._ .O ........ $199.9!>- VERTICALS•Z a '''''11''' . 00. I1 G"'..... _"T._ $'22,n

• 7&- ... " 7& m.,............. " " " ,""Ov $ 39.95

0 " • 0 '11'" '0... 11 SlIm.Io"..... S 7•.9&• 7&-" " 7& m .,... . ""."" k rt '" .11 ' 0'" S 39.9&

a: , MOBILE• .. 751 . l1nlll l &/111. 'GOI1W pE I' GOld P I. "'" $ 1!l/.95

f- 0 ' '''''.'" , .... ""., """ d ' '''le h '" ", ,., 7&.1.11120, SOOW P EP, ". m."~.' . ... '., h.". $ ' 09.9&

<.J • ,""u","<t. f~"• • ~",."••H: ..... '",,,.'• ,~........ 0> _ ..... "."~.",,. ,

~
W • -~ 2'01'&/10 ...... 11<>0 ".too......- &0lIW PEP. , 52.15, Ceo" ''''' 000 .,.. 110 0 ' ,GO 00'''' I.... _ . .....
...J • mo............ '0 ...... ~"rt ,_ ...""...<
W -~,

T__,___ .OIllO ... ,GO , '"OM " N o , ,_..... . .,.. bo. 0003" ,
-~, _.._..... ...._....... ..........,.... , ...

...3<1 .... ___.

G
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THE SE WATTMETER S TELL
YOU WHAT'S GOI NG ON.
W ith o n. o f these in-l in e w an
metuM; vou 'll know If you 're Det
ting it all t og et h er all the t ime.
Need high acc u rac y ? High p ow er
hand ling? Peak power re ad ing s?
For w ha t e ullr purpose ......, .". got
t h e Wllnmeter f o r you .

10 2 000 WlItts. N ew fle t · r""POnse
di rec tional couple< f o r ma"imum
a ccuracy. $49 .95

• WM 2 0 00 IN ·LINE WATT
METER WITH MUSCLE. Scales

Tuft s Rad io Electronics _ 209 Mystic Avenue _ Medfo rd MA 02155 _ (6171395-8280

OUR NEW M·34 EXPANDABLE
MOBILE ANTENNAS
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NEW TRANSCEIVERS
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HAMm

The HAM III seTS ne'" lev els o f
perfor m anc. . S n . p ac tio n
s...ilChlld ...edge bra k• • nd ro t e
l io nal con tro ls br in gs p inpoin t
aco;u riICY t o large d irect ional ar 
ra ys popu la r in c ommu n icat io ns .
A n..... m o tor pro llides p re·b ra ke
action t o assi st in sl owing do n
ro tat iona l mass , and the ne...
l h ic ke r ... edg. b rake offers f ....
stronger lo ck- in phase actio n . To
ta ke full ad llantage of th is new
d es ign. the H A M III is designed
f or in-l0 ... e, mounting. A new
optional heally duty lo er maSl
a dapto r is avail able hen the
HAM III is to be mast m o unted
... ith smaller arrays. A sta inl ess
steel spur gea r system mul tip lies
the loroue ;n l 0 1fTe dual r ac. 9 8
ball bearing support assembly
a ssu r ing ye.s of trou bl e f••e per·
f ormance. Pr ice: $1 39.00.

in to a n . ... st• • 1 r ing g.ar for totlJ l
rel iabilitY. Tr iple race . 138 ball
bear ing assem bl y c arr ies d ead
... e igh t a nd main tains h or izonta l
stabil ity .
An optional heavy d uty lo w e r
m ast adaplor is available for light
er toeds ... ith mast m o u n t in g.
Pr ice : $ 259 .0 0

Two NEW Rotors
from ComeU-Dubilier

TAIL TWISTER'"

/

C~E

• •

.-" ~.

')
~, • . ..

'~

Price: $495 incl uding m icrop hone and mobile m ount, t o o .

Now. for under $500 , you can get tile best d ea l in t he ha m radio
market today fo r compactness, power a nd performance - t he new
A LOA 103 . Unbelievable . b u t true .
Bot h b rand ne w novices looking fo r tha t id eal f irst t ran sce iver and
seasoned h a m s wa nti ng t o t reat t hem selves to a great seco nd u n it fo r
mobi le operation wi ll tum o n to the A LOA 10 3 ' s to t a lly breed
banded features. Can you bel ieve f ully automatic c:w kEl'V ing wi t h
automatic side step and A IT, t OO, so you can aoo with a ny make o f
transceiver without constant frequency correct ions? Or a n intermod
in tercep t point o f better than 10 dbm? Or the tremendous stability o f
a VFO o«:illator covering 5 to 5.5 MH: (not S1Nitched l? And that ' s
just a sa~ling of the 10 3 ' 5 superfative soecs.
Yo u won't believe the ALOA 103's clean , simpl ified e ngineering and
serviceabi lity until you see it fo r yourself. So see t he A LOA 103
today.

• F o r the New Sup ...
Commun ical ions A ntenn"

• Ne Thic k...a ll Can ing
• Ne Steel Ring Ge a r
• New Metal P in ion G ear
• New MOl0 r Preb,ak e
• New Super Wedge Brake
• Ne ... L.E .D. Con tro l Bc x
• Safe 26 Vol t O p.... a t ion
Designe d f or the ne...est o f the
king·size commu nical io~ anlen ·
nas, the T AIL TWISTER M is the
ul tima t e in anl.n na rot a t iof t!
d ..... ices . Th. T A I L TW ISTER
start'S w i1fT a d.lu" e contro l bo "
featuring snaP .c tio n co n l rols f or
b ra ke a nd d irec t ional con trols;
L E. D. ind iea to rs signa l ro ta tio n
a nd bra ke operation , ... h ile the
Illuminated meter provides d irec
t ion reado u t. Th is new c o n t ro l
bo" coupl," 10 1fTe newelt bell
ro to r. Using lh8 lime tested b e ll
ro to/,J' rinc IPle. the T Al L TWI ST·
ER is a bra nd ne'" design ... 11fT
th ickwall cas t in gs and si" bolt
assem bl y . A br and ne... m otor
... ith prebr ak. action b rings the
a ntenna system 10 an .. as y SlOP.
... h i ' e the massive sQua.e 'ro nt
br . ke ... edg. locks the assemb ly in
plllCe. A n. ... sta in less s....l spur
gu. sys tem p.o..ides f inal dri_

CAUl CQ WH't' I'OU flUX '
110. ,_.~ 01".,••,,,, ~"Mo"'" "

O Nll' $ 9 9. 10

MOOEl MK-l

The only
completely
free-standing ,
telescoping,
breakover towe r
you can buy.
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PROGRAMMABLE CMOS KEYER
AUTEK RESEARCH

KR -400 Azimuth Rotator
Medium duty rotator, supports
400 Ibs (181 KG). Idea l for Long
Boomers. HF tnbanders. VHF
arrays MotOl' crsc brake same
as KR·500 . also l imit SWitches.
Ro tation IS 1 mtn.I36O°.
Accommodates masts 1,5-
2 5"0 (38,63.5 men. scccnec
With IlJ'lClIonal dllechon
Ind,catCll' . 115vAC. 5OJ6O Hz.

Shippi ng weight is approx. 18
IlK. (8.16 KG). $129.95

KR -500 EleYalton Ro~tor

KR·500 provides 180° boom
rotal lOO tor an lennas used In

OSCAR. EME. etc . Heavy duty.
can be used w ith steckec
arlays, Rctanoo. 1 min. for 180°.
Limit switches. Motor orscbrake
holds to 1750 inch-pounds
(2000 cm·KG). Accommodates
booms 1 25·1625"0 (3U 5·
41,27 mm). roasts to 1,5·2S ·0
(38·63 5 m m). weetrercrcct
AtlractlV8 d lrec l lOO IncheatCll'.

115VAC, SO/60 Hz.
14 1"'. 16.34 KG}. $169.95



RP250

o.."s,_s..... _...._-_...-...
- ' - "1"''-----.._..._-- '-;,,-==-;-~v _.__
_ ." _ _ 10...

..... ....__..._.._......_ .1'

BPH25G

25AG-4 _ hop s..cuco, upp..r ..nd
t ....mine tllS in 11 " flat pl.,.. t Of
mounting TB·2 or TB-3 th , u st
bearing) _ $55.00
318" TBE&J - (turnb!.Jckles3/8"
" 6" 6.000 Ibl ultimat...trength)
- $8.45 each.
3/ 16" CCM - c . b l e clamps _ 4 51!

••
1/4 " TH - th imbles - 300;{ eL
1/Z" TBE&J _ t W ' " 12" tur....
bUCkles; 11 .000 Ibs. ultim.te
strength l - $ 14.35 each_
3 / 16" EHS - Guy w ire:

250' $27.50
500' _ $55.00

1000' - $ 1 10.00
GAC·25-3 - conc ret e g u y anchor
- $16.65 each

•

ENGINEERING FEATURES
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11.9_,-

B EA RING _ $58.35
W P25G WO R K PL A TF O R M
$24.50
Side Arm
SA25G·224 _ $4 5 .70
SA25G·524 _ $45.70
24" SI DE ARM
SAB25G-2 - $2&90
SIDE ARM 8RACKET - $28.90
SA25G·67 67" SIDE ARM
$45.70
UHF25G SIDE ARM M OUNT
Hor UHF & FM antenn.) _ $6.65
BPC25G ' CONCRETE BASE
PL A T E - $29.60
250 ( 1 0' .....ight . act ion of
t o w ...) _ $ 49.50
25AG·3 _ (top .action 2%" t u be
type ; 2" mOst fi ts snugly in sid el
- $55.00

WP250
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A S 2 5G A CCESSOR Y
(tor moun t ing Ham -M
$ 8. 3 5
G A25G GUY ASSEMB LY w ith
torque batS - $ 15.85
GB25G GUY BRACKET ONLY
withou t torque b.rI _ $ 10.00
Adjun.ble House STaclt_"
HB25AG 0- 15" _ $ 14.15
HB25BG 0 -24" - $ 17.50
HB25CG 0-36" _ $20.85
E..,e B'Belte"
EB2515G 15" - $&35
E B2524G 24" - $9.15
E B2 5 2 5G UNIVERSAL EAVE
BRACK ET - $ 10.00
TB-2 T HRUST BEARING
$41 .6 5
T B-3 H EA V Y DUTY T HR U ST

Tufts Radio Electronics - 209 Mystic Avenue - Medford MA 02155. (6 17) 395-8280
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ROUN ~ffil~~~ I\YI~ & ACCESSORIES•
TB-2
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PR250

SB2 5G 3'4" S HO R T BASE sec
t io n for co ncre ' " _ $ 17.90
SBh2SG ' 3'4" H I NGE D S HO R T
BAS E sec tion t or conc r.. te
$29. 15
HGB25G' 3' H I N G ED G ROUND
BASE Ius.. without concrete) 
$58.35
SDB25G · SI NG LE DRt VE·IN
BASE _ $25.00
B P H 25G " HING ED B A S E
PLA T E to< c on cr ete - $50.00
FR 2SO' F L A T ROOF MOUNT
- $ 34. 10
PR 25G · PEAK ROOF MOUNT _
26.25
· Not.., T o wers moun ted on th .....
e eses m ust be b rac ke t ed o r guy ed.
RP2 5G ROTOR POST - $4.40
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2 5.0 0

19.00

19.00

t e, 00
1 3.0 0
39_50

299.00

6 99_00
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12 9 .0 0

30.00

229_00
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129 .0 0

TO'
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$120
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36
26
16
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THRUUNE
\VAnMETER

theind'

T L-9 22

VFO-100s

AT-200

TS-100S

O K-520
DS- 1A
VHF/U HF
TS600

VOX-3

SP-70

TA-8300

TV-502S

TV·506

~.

AMICO

es.e

_..

An•• nna Tu n .... Includes an ' enn. cou pl e .,
SWR m ....... POw... m et• • , ant. nna .....itch . 200W
O ..lu x. 160 -10 Lin .... A mp'il i,., . 2 KW PEP
2 >; 3-5OOZ tubes, 'UIl I/I!Id bui l' in POw... . u pp ly
Dilli le l AdaptO' K i. ITS 5 201
DC-DC Con~.. .., 10 ' TS-8201TS-5205 Se.ies

EQUIPMENT
6 M• ••• AU Mode T••n IC .i~ .... SS8. CW, FM,
AM, 10 ..... Us Bui ll in AC/OC pOW'••upplies
2 M AU Mod .. T•• noc.i~ ..... sse. CWo F M.
AM mi b ,eek -in. CW S;o.10n • . Digi tal ...;><l oul,...,. ive, p •• -emp
Eat..nal VFO j or- TS -700 S. F, ,.q u..ncy diOPl"y.
on TS-100s. Specia, '" I' equ ,.nc y c l>eek" f INt u<,.
8 O hms E>;t.nat $pe. k.. Matel>... TS·600 a n d
TS- 7 00S. Eac.U.nt I • .,quency ._0....

TR-2200A 2 M•••, PO'lebl. T•• nICe"''' . F M, 1 2 chen .... ls
16 s""", lied ); NI ·CAO bat_ieI. ch.'ge<." included

T R-1400 A 2 "'.t.. Synth••ed T<. noc . n.... 25 Watts . 8 00
chen....l.. 4 MHz, continuous to,..cOded ~u.ldt

IOPtionl
2 M.t., FM T.eMe.;". ; dlllital , ..do"" 0 ....
>;nob c h . n nel _to 01...., 10 Us o"tput
10 CM FM T••Me 23chen ts (3 .... pplied!.
10 watts, b <o,odband deI'Qn
2 Met.. Tt........t .., 8wans;SSB.nd CW
_IV hook. "p to 5201820 5..-••
6 Met.. Tn....... ,.,. 10 _ 1n; sse end CWo
..sily hoo>;. "p to 5201820 5..-i.

OTHER ACCESSORI ES
H5- 4 KENWOOO Heedpho....... 18 O hms)
"'8- 1 A Mobil. b<ac>;e' 10. T R -2 200 A
"'C-SO Dynamic MIo'OPhone jor- all KE NWO O D

..ations l H '/Lo Z l
AC Pow. Supply ; 1 2 VOC . 3.5 A m p..
.... ' c"" T R -8300; built -in digital cloc k
.... itl> tim.
AC Pow. Supply ; 12 VOC . 3.5 Amps;
me,chas TR·7500: 8 O hm Speek. included
AC P...... Supply ; 1 2 VOC . 8 Am pS;
....1<;1>.. T R 1~OOA : .....II.'"'IIu.. ' ed ; c" ... n1
hmiti"ll
VOX Unit lor- TS·1OOA end TS 600

• 6 THRU 160 METERS
• TWO MODELS AVAILABLE
• RECOMMENDED fOR

RECEIVER USE ONLY
• INCLUDESPOWER SUPPLY

All BAND PREAMPLIFIERS

M O DEL 4 3
Elem en n ( T.b le 1 ) 2 ·30 M Hz
Elem"nn ( T . b l" tI 2 5- 1 000 M HZ

~.,yi n ll e for MOdel 4 3 & 6 e l"ments
c.rry inQ c for 1 2 elements

No.... yo u c.n rK.i... the -..k sovn_ s with the A..-:o PT·2 pr_mDlif.. ,

Model P T-2 ;s a continuous t un,,'IIl 6- 16 0
meter Pre.. A m p specifically designed f or use
w ith a transceive • • Th<I P T · 2 combi nes the
f eature s o f the _II .known PT wi t h new
sOPhistic.ted con uol ci rcui t ry that p erm its
i t t o be added t o vi rtuall y any transceiver
wi t h No modifice tion. No ser ious h a m c a n
be wi t hou t o ne. Pr ic e : $ 6 9 .9 5 .

R E A D RF WATTS D IRECT LYI (SpecifY Type N ex 50239
nectors ) 0 .45 _ 2300 M HZ, 1 -1 0 .000 Watts ±S". lo w insertion VSW R
- 1 . 0 5. U n l1qU31 led eco nom y a nd f le x ib ility . Buy o nly the e l...r....lt(.)
cover ing y our p r esen t f requency a n d p ower needs. add e x tr a r ang _
I..t....- if your rftlQulr .........t s e x pan d.

25_00

35.00
35.00
4 5.0 0

4 9 .0 0

4 9 _0 0

2 49.00

549.00

139.00

18 9 .00

135.00

30_00

49_00

549.00

Price

1.098.00

919. 00

179.00
14 9 _00

M od el CM 13 205

& HEADSETS

PRICE LIST

Model CM 13 20

~
( r')

.C~
- 1

Tufts Radio Electronics - 209 Mystic Avenue _ Medford MA 02155 _ (6171395-8280

PROfESSIONAL HEADPHONES

$KENWOOO

160-10 HF TnMCa tv" . O lll" a l OiSOI. y lo p t io n)
~ o<oc_. RF . ltenu . to ', ...._ noise blank..
Dig ital Oisp"y 10' TS 5205. OOubl.. liS.
I • .,quency coun ' ... t OO' Ad.pt.bI. to TS -520
a nd 599 _ _
Remot . V FO 10< TS-5205. Bui ll in RIT ci<eui'
o<....;on ....pe< _et,"9 llexibility
"'a' ch in9 Ex,..na l So>..k.. 10< T S-5205. 8 O h ms
F.eque ncy ,_n.. 100 5000 H.
500 Hz CW F il_ lor- TS-520

TELEX,

M ode l CM 1210

-. " " " " " " "_. .- -_. .- .- .- .- .- .-- • • • •
"-'

_. _. _. _.-" - - - - -- ,
~- ". ". ". ".- -, .~ .~ - .~_.-.. '....

~.". - n., "'.," ' 28.:10 »1.110 ....l ..u ."~
_m

_.~

!?'.. q-., ~ e-:
l et- ,

I C(• ~ • q ~~
Mod.l C 6 10 Mod.l e 1320 Model e M 6 10 Mod.. e 1210

lOt . I \ofto••• " .
... 0001 iIfot'> , .1..,...._'"''
-

,~- -- ~ --'- .__.- -"-~- '.- -_. -.-- ..-.- .. --,''''::::
::;;:',M ... •__.. _"_ri ,_",,__,_,_,. ,_ ,;;.__----,--.---'.__...,-- ...._--"_.... __._'.M__•...._--- -~ ..,---_.._._._ .....-~----- --_ ...._. ..__~ _... __.. '"__.._._._.. ~ M~ ._.~__,,~ _-- -.._---__ ,--_......- _---.'-~-_."'.•.. _ . . ..._ ••_--- . _ - --~ * -

TS 8 20

OG- l
VFO-820

Mod el O...c.ip.ion
HF EQ U IP ME NT 920 P A C ESETT ER SERIES
T S 8 20 S TS 8 20 Deluxe T.enscel~" w ;.1> Dillit.1 Display

(OG· I l inue lled. 160 lOme ..... IF milt
Deluxe HF Tu nsc. i..., 16 0 -10 m.t.s, AF sp.ech
P,OCelSOf. IF s l> if!. AF n_t,,, feedback
Digital F.equencV Oisal.y 10' TS820
Oelux. A......ot. V FD 10 ' 820 $e<'.s Include. in
0 ....... A IT cioc uit : f.equen cv . ..d s oul on I<.n"""'i......••
digit.1 diIQ"y
Oalux. E"t..n.1 Spea k•• . ln d ud ... lIudio lilt,.••
10< added ~ tihtv on .ec.iv.; 2 .udio in p u ts
500 H. CW Fil for TS 820

SP-820

CW-820
520 SERIES
TS 520S

V FO·52OS

SP-520

5-599

T-599D

160-10 Solo<! S,e•• Arne'... . Aece l....
2.n.d 6 m.t.s loption a ll. sse. CWo AM.
FM T.lIr1$C.;"u/SpIi,S 1> T-599D
80-10 M.... Ama'... . T i"• . Solid
SU ' . l. acep . d. i~ • • ndl ine lsl_ Sem i b ...k~n,

....' o n•• b u ill in 00'1'" . ...... p ly
Ex ...n . 1s.o-k. 10< 599 58<i... 8 Ohms
F,equency 'eI9O"'" 100·5000 H.

CC-29A 2 M.t.. Con~"I" 10< R·599D
CC-69A 6 M.t.. Co"",.. t.. 10< R 5990
F M-5 99A FM Fin., 10< R·5990
H F "'ISCELLANEOUS
R-300 All eend CommunicUions Rec.iv.. . 110 k Hz

to 30 MHz _ 6 band., AC/Dc/Batt.,_;
built in _k..

Tufts Rad io Electronics - 209 Mystic Avenue - Medford MA 02155 _ (6171395-8280
TC· 7

CW-520
5990 S.i..
R-5990

The NEW KENWOOD T 5-a20S tr a n sc e iv e r

r S-8 20 S no w has fa ctory installed digita l reado u t - 160 thru 10
neter coverage - 200 w atts PEP -In teg ral I F shif t e N ctse b lanker 
vO X & PLL circui tr y - DR S d ial - IF o ut, RTT Y , X VTR cap abil ities
• Pho ne patch IN and O UT term ina ls - R F speech p rocessor.
!S109S.0 0.



189.95
164.95
209.95
169.95
154.95
279.95

IM IaiiOW..Vf
llTfllllFca-..... , 1tIC

PA4-70BC
PA 15-00BC
PA 45- 120BC
PA 4-40C
PA 15-35CL
PA H)· nOeL

~l_OI,._~ .._ .

lI'an$ISIOf'I ... IuItf proI«1l1O lor VSWR,
short In<! ....-. '. _ H po""l,
HoghIr."""' """ ....... lc:w>O
We.'-__ lbcO. ~ie<l
CCl'U.-..s ..0.- KUl ,_.
hi.. -. """ ....... _ on
boII'I -.?

'--"""' ''-'-''...._-_. ._._....-__• • n,---" ._........ ..
.- - - ~::::=-..__ .... .-
. _' a _" "~ . _- '--

THE@)~1D),!'EU'.'"
REY CO

" .n~" .",n f "'''' '' COlli

F ul l pha.. lock I ... nth ..izecl (PL L)
- A U10matic repea t. spl it 
s electabl. uP or down - Two
buil l -in p rogrammable chann.II •
All solid 'tat e • 8 00 selectable
rece iYl!! tr.qu.nci.. w ith limple"
a nd +600 k Hl tr an, m it fr equen
c ies fo r each ree, iv. c hannel.
Pr ice: $399.00

& A R ME D FO RCES FA CIL·
ITIES _ AR O UND THE WORLD
- FO R O VER 10 VEARSI
COMPLETE KIT (N oth ing else
needed )

- 2 ea . W2 VS REVCO KW·4 0
T RAPS
- 1 ea. W2AU 'BI G S IG NA L'
BALUN 1 :1
- 12 0 F t. RUGGED # 14-7
S tra nd Copper Wire
- 2 e a. W 2A U S H ATTE RP ROO F
ENO-su lato rs
-INST R UCT IO NS
- $ 4 8. 2 5

I Negligible ins e rtiOn loss on receive ,

I American m ade by KLM.

• T'NO types : Cia.. C lor FM ICW
Linear tor SSBI AMI FMIC W

THE~ :)U@~IGNAL
UNADILLA

" W2", U" e"'lUlI

.,e =.. _ ."0'-'---'- ._....... .' ~- '- ' . --_-.' ._.....,.,._.... ,.., ... .-' ,.-- ".,- - ._...._...- ._ ......'-

W2AU!W2VS _ 5 BAND
10/ 80 METER ANTENNA KIT

by UNADlllA/REYCO

GIVE S Y OU OPERATION O N
10 _15 _ 20 _40 .80 METER S
( D ESIGNED CL OSE LY T O 5
BAND T RA P D IPOLE PA RA M
ETERS P ER A. A. R. L. H AN D
BOOK. HF ANTENN A CHA P.
TER 2 1 ' A MULTI BAN D T RAP
ANTENNA' )

Every Component o f T hi l K it il a
H igh ly Cralted. o ld Line U N
A DI LLA/RE YCO Pr Od uct Ti m e
Tested b y HA MS. CO MME RCI A L

L . 1z"...J

TEMPO V H F/ ON E PLUS
The Tempo /ONE PL US o ffe .. f ull
2 5 wa tt OUtpu, o r a ..Iac tabl. 3
to 1 5 wa tt low po_r o u tpu t.
remote luning on th e m ic ro
p h o n e. side ban d operat ion with
t h e SSB/ONE ad ap ter. MA RS
op. ration c apa bi li ty, 5 kHz
n umerica l LEO••nd all . ,. low. r
p riee th an itt ti me ten ed p rede
ces'Or .. . the Tempo V H F O NE.

Th. Tempo V H F/O n. Pl u s il a
V H F / FM uarllceiver for d epe nd
able commu nication on the 2
m e t e r amaleu. band - F ull 2
meler cove rag e. 144 to 14B M Hz
f or both t ran sm i t a nd recelve -

KLM RF POW~T Arnplifi~n

• A s,mple, add-on-,mmedlalely Manual. remote-PO$ltl()Jl s ..... 'tch ong
RF amplifi e r is o pl.l()l'lal.

• Merely coax-connect amplifier • Models tor 6 ,2.1'10 meters. 70CM

• No lun,ng' Effic oent sl rop-hoe
broad band design.

I Auto matlc l Inte rnal RF·sen SOf
cont rolled relay connects ampliller
.....benever transrrutter IS swncnec on.

New Model List Price
PA 2·25B s 69.95
PA 4-70BL 189.95
PA 15-40Bl 109.95
PA 15-80BL 179.95
PA 15-160BL 259.95
PA 45-140BL 219.95

1l1"" ra, 1d w ;,h
",";onel AC IUpply.
Au"ilia<y V FO. Ind
D;giul Oi. 1.

I D EA L F OR DES KTO P O R
MOBILE O PE RA TIO N
Measu r ing JUSt 5 in. h igh l< 12 in.
wid. I( 12 Y; in. d eep. and weigh ·
ing Only 13 p o u nd, . the A tl M
3 50- X L o lfer s more l eature,. p.r- 1.:.::...:::::::...:::::.:::::.:..:::.:...:::::::::..:..:...::.::.:.:::::::::::... _
f orm a n ce an d valu e than a ny r
o the r transce iver • •egerdle " o f
s ize. on the marke , today I
. 3 5 0- PS m a tch ing AC , u p p ly 
$225.0 0
. D D-6 XL p lu lt in dig ital dia l
r e adou t - $229 .00
_ 3 0 5 plult in aUl(i lia r y VFO 
$ 155.0 0
_ 3 11 p lult ln c ry sta l o scillator 
$1 3 5.00
- O M K_XL plug- in mobile m ou n t·
ing ki t - $65.00

AC/O NE _ Power ,upply f o r
TEM PO O N E - $99.00
V F /O NE - Ex tern al VFO l Ot
T EMPO O NE - $ 10 9 . 0 0
TEMPO SSB/O NE
SSB a dap te r f o r the T em p o
V HF / One
• Selectab le u pper o . lowe r .id o
b an d • P lugs d irectly in to the
V H F/O ne with n o mod ific ation '
No i, e blanker bu ilt-in . • A IT and
V XO 10 ' lu ll freq u ency c ove rag e '
$225.00

SP ECIF.CATIONS:
Po...." 6 VOC 10 18 VOC 112 VOC

. ecommendedl
SI,l' : a.Single $t~ : l "" l llo"" ~· ·

b. Double $t~: 2" " l llo" • ~"

MOSFET : FT 0601 . 500 MHz. duaI'9It. f----==.:.------------------------
diode prOtected MOSF ET

• ..., -'onnonoo , ........ ..._... .- --.
• _ ... vox ... c.. _.,~.._
• Con'" e-.."' .... __ __ _ "......_......-._...._--_....---• • 0 _ 10 _'0 __
• .._ \IS8. l.SIl , CW .... . .. _ _
• h . ........ ''''' ' l :o. I " . ' 0 ...._ _ l 'UIl ..'..,...- .....- _--...-- '"• • ......'rtb ",,-c ..-.- .... .._-......_PTT_ "" __._...-
• , ... T[ "PO _ ' ''' 00. _ "211 ..__ Uli .. _ ...0

_ YfO ...' '''"oo

-

Tufts Radto Electronics _ 209 Mystic Avenue _ Medford MA 02155 _ (6171395-8280

FIlEQ.
UI Hl l '"

50 to Sol b METEIl .. ,
'" ao "108 10 144 ... IRC R...FT '"

..,
ao "1)5 10 1)9 SATELLI TE " "ao "144 10 148 2 M£TEIl '" "ao "146 to 174 HI'" ....ND '"

..,
220 to 225 H I; METEIl

"'" " .. ....MR... FT

DATA SIGNAL, INC.

O NE - HF Tranl c. iver
USB. C W 8< A M

ATLAS 350·XL ...
.ALL SOU D STATE . 360 WATTS P.EP. OR CW INPUT
. SSS TRANSCEIVER .,0 THRO UGH 160 MET ER COVE RAGE

_ "'_ _ "'_0'0.....'"
, l_ol _ .._

2 _ "'__" _
J 0" ", • '0 _ _

Ide.. for Racei ...et". - COn.... rt.rs
H igh Gai n - Low Noise

F EATU R ES :
· S.....llliu
• .ncr_ ..",,;,;v,W 01 most .-ee_..
• GoId 1l'ated copper "';e1 d;r\9
• Single or dOuble stJ911 model,
• Diode p rotec ted. d......... led FETs

DELUXE RECEIVER PREAMPLIFIERS

Tufts Radio Electronics - 209 Mystic Avenue - Medford MA 02155 _ (617) 395-8280
TC -8

The " II new AtlBl 3 50-X L h as all
the .l< cl ting .....w fea,ur.. you
wan,. p iUI lupe rior performance
• nd u lac,ivity c ontrol ne ver
b efo•• p OS$ible. Pr ic e : $ 995.00
- 10- 16 0 Mete rs
F u ll coverage o f all . i l< amateur
b "nd ' In 5 0 0 kHz segmenu. Pri
m ary fr equency c orn rol p rov idlll
h igh.y 'table ope.ati on. A lso
in cl uded is p rovilio n f or a dd ing
UP to 10 addi, ional 50 0 kHz
, eg m e n ts b etween 2 to 2 2 MH z
by p lu ggi ng in a uxil ia.y c rysta ls.
_ 3 50 WAT T S
P.E. P. a nd CW input. E nough
power to \I\IO r k ttle wo.ld baro
l ootl

._ooco._~



-

"..,

,. ,..
, -

Mod~

220

-"

,..
", . ,...

.....' ,",...." ...........'..
,....... -
l~ ' , .

J ~. , .
", . , .

s'"" .. ' ''' ''"''''
~ , ,n.

"no,. S""" ~ , 02_",,,,.. ,
,e ...... T........' ~, n ..
~S'_ ~ . ",-"
T.......'

,.... ""''''''

'0· -0'

..." ...
16 ...

""" ,. " , Deo """,,-,
"'" I. ". "" ~'.......... ,..,....,

..,
-"

Mod"
210

" .. l" "Oi
W,Ih" . ,n ",

" t. I" " 0, ."
w lh li '" '"w,,"1 ,n
"". 6 P.. Oi P"

Dua l-i n-hne po<kog . , 3 1.,.1w" e 
w'opping, pI><l,pOOt bronle <""10<1.
gold piated poo. ,025 (0,63mm) sq.,
,100 (2.54mm) center 'PiI<;nil ,

RIBIION CABLE ASSEMBLY
DOUBLE £NO£D

RIBBON CABLE ASSEMBlY
SINGl£ £ND£D

w.. ...-. . ,,,... '

TERMINALS

• ,0 25 (0,63mm}SQ.... ' e Po"
• 3 l ..et Wore_W,.pping

• Gold Pl3tod

DIP PlUG WITH COVER
f OR USE WIT1l RIBBON CABLE

" p,n. , eo... 1......0 01.45
,••;" &<-0- l~"'O 01."

TEIIMINAl INSERTING TOOl
For ''''''' ''"8 WWT·I , WWT_2, wwT-3,
a rMJ wwT 4 Ter m;" o" in'o ,040
(1,0 I mm) 000 , HoI."

w,~ '" ,,, ,.....,
~" '".,,- ,
.... w '_"

Contoios I-i<>bt>-; W'op Tool WSU·30.
( 5011,) Roll 01 " " ,
P,.sJrippod w". I " to 4"
I.oa ths (SO" .... PO' _ "ag. )
st"ppod I " both oOOs

WIRE.WRAPPIIfG KITS

'"_.~ . ... _ • • • _ , . . ... _.,", .~ ~"" M "" ~ "~' '''

Model
200 V

"~ M_'" _ _ ,..M". _
_ R__~_ ~K' _ _ '"

_"'~_"'_M_ .~~ ~_ .....'''-- ''''''''-'_._- -."_'R~"'''''
"'. ...... R .... _ _ .. .... _ ._

0'''.'''' •" ,.". •"'" ,..

DIP SOCIIET

WIRE CUT AND STRIP TOOL

C~S T."'" Ton .P....
• Modol 100 v _ 8<ou" io ' oopj '<>g_ $ 49 ,9 5
• Mod. 12 10 _ ' 0' mouo,,"" on ",. I" " Q' ho""_l>eld ~ 5 39 ,95
• Modo l 22(1 _ C ES oon no", 0 11. , yoo • TOUC >; TO ~~ boo' I",
S_da<d Comn-u n,c., ipn" ho nd-h. ld " d'Q' , Tn i. " , h . campl. t.
boc k .... m btV ", ;, h th. TOVC>; TON E . ncoder mo_ a"" ,.ady
to P''''' ;n ,o the p, i, . .. <noo OOl connoc OP'. Alw ;nclud '" i, . l ED
,"". ~n...,or 'nd ;co w . nd , n • • ,,,," ", ' an. d.,i""'. ...."'"'"n'.
$5\1,95

" ,,~ ,),,,,,roo;-,
• ",~ 00

."".".'" " .,~." ..''' .H'

. " , .. AWG >0 . T-Ji> 03.95
.... .""',..>0 IT_ $1_95

Fo r .0 2 5· (0 ,63 mm) sq_ po.t
'"MODIFIED"' " ra p, posili..
i_ .i ng, ont i-"". "'ra ppong
de• .ce,

WIIIE·WRAPPING TOOl.

WIRE·W1lAPPING KIT

Contoins: I-lobIl)o W'ap Tool WSlJ ·30.
Ro ll of wire R·308 -005 0 , (2) 14
DlP'•. (2) 16 DIP'.ond I-lobIl)o Boord
IH'C B-I ,

WIR£ DISPlNSER
• W,th 50 ft. Rol l 01 AWC 30

KYNAR' " 'fe -" ,.ppo nil ,," .
o Cut. t he wi,. 10 leniln
• Sirop. 1 · ol m.ulot"""
• R.foIlobi. (F", ..fo lio. ... 0_)

" ,,,,,,,.. " O-JO"
, '"" W,, ,

" ~ ". 0.0- w
Rodw". 0.0->0

ROlLS OF WIRE
W". fo, " " . -w,. ppinil AWC-30
(O. 25mmj KVNAR' ""e, 50 ft_<011,
s ,I.., plated, "" id <t>f'd "ctPf .
.asy otr ipp,ni _

, ,"," ",~ w~ "-" "'"
, ,"",,."....~ "". ,,,,
'" ''''' "", ,~ ~,~ "'" "'"
".',,,,,,",,, ~ ,~ >On _ H IO''I'O'U

CCOVE:R
CRAFT

W,,,,-,,,"ppooil, .';';,p;,.',-.-.-,-_- ,"app'ng 100 1 tor

AWC 30 "" .02S (0, 63mm) Squ.,. "",t_...- ...~~
""" ' ,..w.", wsu-jOi,o-----r::I!ID

IT llP ~UP UNWRIP

IO" ." mI K ..
w"•. '" "',,' ...
00<.... " ,,_

1-""'"_'

w.", ,,"w' ,,,.-.-....."",.""

.•~

H08BYWRAP

rccc

PRE CUT
PRE STRIPf'ED WIRE

t:

-our co ver s are custom desjgW to protect all
poputer equipment mooels . • They are made of
rugged high quality v inyl and are mochine
stitches! for extra strength . • They add that
prolessional look tc YQur sta tion.•Mosl cover s
are priced at $3.95.

FrQm Texas . . ." 1 would like to say how
surprised I was as to how much quality
you put into your covers" ... Mr . Mark
Canada
From Calif . . . . " Nol only d id they fil
exactly as specif ied, but the quality of
workmanship is most seustecrorv- ' .
Mr. Dwight 8aum
erem Pa . ... " Thol l spec ial order cover is
excellent! Your the gr ea test" .. . Mr. Roo
Phill ips

a_I [Eill

~ . 113\1,0. , " ..

" ...

CON . 113••1

"'-0
Balun

"'_.....,.--...

._c..Ed.. """'*l..

PC EDGE CON"'ECTOR

P.C.B. TERMI""" STRIPS

""",,,& "'".." I 'AS-' I» 79 1
_NTOn _ OHI SITI' _I

12·_

PC CARD GUIDES' BRAClIETS

,,,,, •.,.~", "-~"'''-''
"" "'._ , "'....... ""'........... <00
~,""~ " . ,11 ,. " . ,,,. MSI _ "' __
.. , . .... . .. ,. p M

DI P/IC EXTRACTOII TOOL

""" .. ,....,.. ,'., , ........
.." ,,,, ......,., .." .." ~,.,.,... '''''''' '''0
"'~ ""_> "'''' '''''' ''.'"' _ ' ''''.

44 Pin. dua l 'eod out, ,1 56· (3.96
m m) Coot act Spaoin g. ,02S- (0 ,6 3
mm) squa,. wi,• .w,"pping pin, _

WIRE.WRAPPING lilT

Conlo,n. H<>bby Wrap Tool WSU·30 "' .
W" e Dispon..r WD-30-B , (2 ) 14 DIP'• •
m 16 Dl P'•• Hobby Board HPCB-l .
DlP/I C lo • • rlioo Too11 NS-14 16 ond
DlP/IC Exl,oo"" Tool [X·I

o,p,"e '~SER'IO~ '00' .... p,~ S,R"GHn~!R

QU..."n _OH. on ,. ",,~I

P.C. _RD

Tufts Rad io Electronics _ 209 Mystic Avenue _ Medford MA 02155 _ (617) 395-8280

Tufts Radio Electronics. 209 Mystic Avenue _ Medford MA 02155 _ (6171395·8280
TC - 9

HI·aBALUN DUST COVERS

Van
Gorden
Engineering

.... "I P.I•• I.."'.r....,(
"' & .

• "'11 1..-•• _ 1
.P r 1 _ ...

• 3·.0Mh• •

'1••", II.hI. _ r.~r...

·1:11........... r ...

•...1.... c_le. I......' ...

· N. ," . II..I TVI

".11, ._r.n' ..



o
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SST T_l RANDO M w u .....
A NTENNA TUNER

All band o peration (16Q.I 0 metel$ ) with
a ny r and o m length o f w ire. 20 0 watt o u tpu t
pow er capabili ty - will w OF k w ith Vi rt u ally
any transce iver . I deal for portable Dr h o m e
o peration. G re at for apartments and ho tel
rooms - simply run a wire inside , out a
wind ow! or a nyplace a vailable. Toroid in
d u ctor or small size: 4- 1 /4" x 2-3 /8" x 3".
Bui lt-in n e on tune-up ind icator. 5 0-239
c unnector. Attractive bronze fin ished en
closu re. Only $29.95

SST T_2 ULTRA T U N ER
T unes out SW R on a ny coax fed a ntenna as
well as random wires. Wo r ks gre at on aU
bands (1 6 0-10 meters) with any transceiver
r u n ning up to 20 0 wa t ts p o w er o u tPut.
Inc re ase s usable b and width of any antenna.
Tunes out SWR on mobile w h ips flo m
insid e y our car.
Use s toroid inductor and specially m ade
capacitors for small size : 5'.4" x 2 '4 ' " 2 1,-). "
Rugged, Yet c om p a ct. Attra c tive b ronze
finis hed enclosure. 5 0-239 co ax co nnectors
are used for transmit ter input and coax fed
anten nas. Convenient b indinll p o sts are p ro
vided for random wire and ground con·
nections. Only $49.95

SST T· 3 I MPED A NC E TRAN SFORM ER
Match es 52 ohm COaX tu th e lo we r imped
ance o f a mobile w h ip or vertical. 12
posi tiun swi tc h with taps spread b etween 3
and 52 o hms. Broad band f rom 1_30 MH z.
Will work wi th vi rtually any transceiver 
300 watt uutput p o wer capab ili t y. 5 0- 239
co nnectors. Toroid in d u c to r fOF small si•.e :
2-3/4" " 2" X 2-1/4 ." A ttractive bro nze
finish. Only $19.95

HF Ve rtica ls 10.80 M eters
."ff ic ie nt top ring . fib erg lass
t .ap forms . e na m e led wi re coils
• sol id aluminum ca pacitors . no
tun ing required . f u ll comp res
sion clamps • omnid irec tional
coverage . reinforce d base . mast
or ground mounting . p r e-m ark ed
sections . easy assembl v • su pe
rior qualitv
3 BAND 2 Q. 15 meters/Model
ATV-3 • .• ••••.. ••••. . $ 49.95
4 BAND 4' 20' 15 -1 0 meters/
Mode! ATV.4 . ... ... . . • $ 89 .9 5
5 BAND 8 0 '40 '20 ' 15 '1 0 meters
/ Mo d e l ATV-5 $ 109.95

A2.- t
I 5!~ " . I S'
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I '0 I
35 lbo.
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1 5 / . "' .10'
,~. 10"
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IJ db," ,
'0 lbo.

.0.'" - 3
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IT' 6"

1 18"' - II'"......
,, ~,.. ,
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15 MITIRS

SPECIFICATIONS
nCH LENT lONGEST H E",EN' - n8

30 dB TuR NING RAOlUS · 18 9
1 S.1 WIND SFC _ 5 ' S<l F,

WE.... ' _ 02 Lb.
....,NO SURV'VAL · 9 0 "' I'''

SHIPPABLE

10-15-20 METERS

Spll'! FICA T IOs S

BO"M
LOSG EST EL E Mr NT
EL EM ll;T OLIM ET I<II

Tl'llNI~G ""Oll'S
FORWARD GAll;
t-/II \lIlTIO
SWR ~ FB I:\lI'EN{'Y
WI<IGHT

10 MUIRS
3 E LEM ENT BEA M y"" .0. II>~ an ""to..odln l .'gno l .,'n.
Lhl . com~ct '''r,,* . 1. m",,1 be. m . I' I. ... i1y moun.«I ou .
Iightw<igbL ,....to, a od "k~. onl y 0 Ilm lto<l . moun' of _pac • .

MODEL NO • .0.2"_' '"9.'"
4 E L EMENT BEAM A , .. I lJX'~TO I>N.m foe tJ>< ..u •• II>m
,,00 'OP ,,_ I on 10 m_TO. " OWl' On' 1000 ham ",.
..to . . MOlJEL NO. A '~-o $". 95

3 i'LEM ENT BEA M - A hIgh quoHty boo'" ,,~,.~ <an bo moon,«I
<Jtl. m... ' wl' h Olhe. .n'."",,, • . A ....ry ,My TV . ota to.... 111
II> od l. It.

MODEL NO, .0.21-3 $8 ..
o r LEM ENT BEAM , Fo r 'J>< 15 mote. ""tho, L" . , , .. ,. b"m 1Il
Klv. _I DX I"',fo.","""•. wJ><n moun\Od on' ~oOO ham "'
"'0< I' "'111 ... 1t~...n<1 th. moo' .<Iv. ... w...he, o"""llon• •

MO DE L NO. .0.'1 " $lt9 .%
SP[CIHCATIONS A21- 3 .0. ' 1-.
BOOM l $/g" .12 ' 1 3/j "' .:1 '6'"
LO NGF ST ELEMENT '2 ' 10" 2~' 10"
r L E ME NT OLI METEll 1 / 8" - 3/0" 1 /8 " _ 3 / t"
Tl'llNING RAOIt'S 13' · 3 '" 15' - S"'
FOllWARO GAIN 8 db 10 dh
f1l0 AT TO Il.o\CK n db 2> dI)

'iWH " FREQlTNCV I ' 0 1 1 '0 1
WrIG HT 18 lba . nib• .

20 MITIIS
2 EL EMI<NT BE AM , h,ll.I • • boom pe<lo<mano. 10. thea.'IH
20 m..... lla m ""Ih h""\Od . ...« on~ """K.t.

Mo nr L ~O . .0.14 - 2 """••~
3 I< ', l MENT REAM A .."I IlX- •• •• bo,.m .' It" MI .15 .'0,._
len",~ . I. m. n' . .... loK. The ' . ..y o.'y NJo.h,,,·lIon Klv. o
y• • • • 01 "'<>ub l~ I••• >~rv l«. "ODEL NO . ..., t_, " 39.'"

HF MONOBEAMS
10 15 20 METERS

UPS

S I'~CI FlCA TlONS

'~M

LONGi'ST i' L t:M ENT
E LE ME NT llIA METI<ll
TUllNING RADlt:8
f"IJ"WA ll D GAIN
f1l0l;T TO BACK
SWR" f1l EQUENCY
WriG HT

HlflWA RO G... IN .
FIB RA'IO _
VS WR _
pO....ER

.....NDlING . 2000 WAttS PEP
800"' l HKHt<'Oi A • '8 .2 " 8

$239.95
COMPLETE

NEW WORLD OF OX COMMUNICATIONS WITH ATB·34ENJOY A

c.o.hcr8ft ""1l'neel'S lIave incOfPQfaled more tllan 30
years of de sign e xpenence Inlo the be s l 3 band
HF be am a va ilab le tod ay ATB ·34 lia s superb
performance ....'11'> lhree act",e elemenls on each
barnl, me c onven,enc e of e asy a ssembly and
modesl d,menslOns. Value "" DUgI'> heavy duly all
alum"'um construction and a p"ce complere wltll
1·t balun

40 ILiMINT DX. ARRAYS
10 [ I.EM ENT Sp lTlIWAnORS

Forw. nl Go '0-------- 11 db lmpnlan"" ••••••• _. " ohm.
l-IB Ro"o .--.-..---- 20 db ,"SW" .. F""".",,y .... I _ 1
l....d . L_ . , 1/2 """'. Po'o' lJood'w'dlh 9.'lVsw "

h."""".. , .-.....-- . ".. L<1I o 'II>n I - I . _-. 0 mlu
~n L<., •••••••••••• ,.- Po.... IIondlon. · _ 2 KII' PEP

It j Mhz 220 '''z .,. Mlu
lin" 1. '" '" "
19' '' ' '0 '' 132"','0" 7," , 11"
101" .."' ,. "'
, l ~ "' • li2 " "~"
3' ,. , .
"" mph .0 mp-h .0 mpn
IlXK·liO OJ<K-". OXK -l40
"".95 '50.'~ 139. 95

ILiMINT DX. ARRAYS
"" F Lnl ~ ~ T SPH'lfICATIO~S

fo ro Loin '0 db Im d.nco _ 5' ohm.
f IB Ro"o ---- --- . --- '0 db VSI'R., "'""n.n<y ·· ·· 1 . I
.'0«1 . L_., 1/ 2 P"•. Po," , tIona.. ,dlh W/VSW~

oo.Llontol ---...."-- '1' L 'II>n 2 - I -- - • mh,
,.n,,,. 1 - ...- ..-- • • - 11' Po Ran ,H'nK - - 2 KW I'EI'

It4 Mh' '10 Mh' ' .11 Mh,
In'" l SI " 91 "

.. ,.. , '0"' "," . '0"' 12 " , " '"
101"' 6.\ " .'" "
1 LI,·· 1 l/'" 2 1/' "
00 mph .0 mph . 0 m.h

"" t J 2t
IlXI( ·,"O DXK·"O IlXK·"O
'109.95 , •• . '>!5 "9. '>!5

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155. (6171395-8280
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20 ILiMINT DX _ ARRAYI
:0 U .[M[ AT S P [ CIFICAT m NS

r~rw. rd GO'n •••• •• ". : ~ Imped.oc. -- ---. -. . •: oh m.
r i ll "" tio ·-········- :0 '" VSWR., r,..,.....n<"y - ---, _ I
J"wd• ..-., III p,,< . Po'n' Eland .. 'd 'h W,V'''''''R

""" " .....1 -... . . __ . . ..' u.•• ,.... :. I .... , mlu
nrt,,,. 1 _• • • •• • __•• • :.' Pow.r HondlL",, · · ~ K\Io' pEP

I.... Iu 220 Mhz "2 Mlu
H" I'" II ! " 1." . 2"
WKlth. lJoplh ' 5" .3(1" 53 " .:0" 19 " .11 "
T"""oK ""d,o. .... 3' "' IS'"
M.. ,m om M.., Po. . 1112 " 1 112 " Ill:"
A" W" . h' 1"'._ • 1 •

,""" co l ."" "" , m. " not . """n. d
I MlnR OX- 120 I 1/0 METER OX·~~O 3/j METF II OX -<lO
A",. A'" " 2. " '31.'" '32.95

H.'.M
.... 'd" . lJoo<h
Tu "".o R.dlu o
.... 'm"'" M." 1>,• •
W'M ,,""nl
N., .....,Kht L".
Stack 1< 11 No.

Amo" '" Not

" " Kht
W'dlh. 00pU0
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M..lm_m M• • ' Po• .
Not W.,"", lb•.
WIM Ro"n&
,..."" KlI ~o .

Am.'"", N.,

80

VHF· UHF DX.ARRAYS
144, 220, 430 .hz



54 ,95
2 1.95
32.95
29.95
21 .95
2 1.95
32 .95
13.95
32.95
32.95

21.95
32.95
24.95

A 144-7
A 144-11
A430-11

V H F/UH F BEAMS
ASO·3 $ 32.95
A50-5 49 .9 5
A50-6 69.95
ASO-1O 99 .95
AMATE UR FM ANTEN NAS
A 1474 $ 19 .9 5 A FM 4 4D
A 147-11 29.95 AR -2
A 14 7-20T 54.95 AR-6
A 147-22 84.95 AA -25
A220-7 21 .95 AR·220
A220·11 27.95 AR450
A449-6 21 .95 AR X -2
A449-11 27 .95 ARX-2K
AFM 4D 59 .95 ARX ·220
A FM-24D 57 .95 ARX 450

AI'I.-.>o........
~

•

AR_,"O

"0.'".oo
•

FM
AR_'
.~,

.oo

"

"""'p"" . ..."",>t ,,"".,"" .>t
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• + 11 " ' DO' • •",... on"
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':10--'".oo
"

A"_VPK,
A1< _8K
A' ''.Vrx,
A ,H-SK,
A..... K,

2 METER
ANTENNAS

,......, 220 ....' ..2 ....',
_ ,ND A '" 1 AI" " AnO· " MJo " 0-,.., ,,,,, ~. P,,,,. ._, P.~. ••• p.,,,,,
0"",,,",.., ~ ,. ' ~m ,. 20~_...,

'''mon '' , " " "
OX·A"" OX"20 ". O X-220 ". O x ..20 ".f •..". .. "om...

800m l"'l'" 00 ,.... '"'
.,
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'wd ""0 It d" !3d" ' 3 dB ' 3 d" <90 ".1 On ·' ao ' .. .... OX. -290 " . " XX-480 .-
'i" """0 .~ "" :18 d6 "" , ., 5l~ ...,"" OX_'"" 12 .... O '_26N 12 .... OX" " " 12_"

,~ l o... . v "', ""' ,8",<1'.'

~ p_ . p, .. " " "
L20E'.> OX_W" ,. OX·YP8 .~ OX· V•• .-

SWR " f"", Ito ' , 00 , 100 , 110'

...... ,,""'-......--. .....
P<>wor-H.,... Wot'"
W ",• • rO . ... "

M_ ,Num", ..m·ll ..-,,,-. A .... ll "'.... A'...."-.J....""" ... " ,",<0" 'n '." ",, ' jl>" 30 ", ,,"" '.,"1....
W, " l.,oTum -'- .,..",,'" 3'''.,.... , ' ,," .. 00" • I.... " .. " ba, '""
<Joj, ,·../ 8 "" 0 dB ,...,.. 'M 'U/" '1/" ... '", Po........... ,"' "' .. ' .' ..'W,"" ..... .. " ..., " " " •........"', MH, "..". ".-,.. ..... oo ,,"'OO ':la""
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HIGH PERFORMANCE
VHF YAGIS
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• .••0" Up .. , 08 ""," 0"' ... wa.. "'''''' ' Ovo-hol' .." .." ' .......," "H. _,.'"., "H. _lO','" MH. _.',••".m ...· '"8 "oJ"'oo· _ • dB ,"n," ohM 'oed OAk.. PL'" "." o...,~. P~'""" .~L"""

....... ......... ......bll.. on '"""""nr booM. ",,""&.... .n ',"'w...
V''''''''uP<>O'l m..,'" ._ ....

• V..·. D ' ,,,, " H.. , ll "" n
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yooo . ..e .
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oil ' ''d''''''' " dB, V ,8 n" po.... _m..,""
" ', • •m 'W- "• .... ., 'um ....'.. 00 ",,, ''''''. ' ' ohm ,...
wo•• rL-= .." ••_

A",_n " • . " a ...... '000 w..... """" .,.., .. ... "
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."'m.,,' , .. ohm "- ... ",• •~_ ...m..... ..... l'L-m COO""""',,,
u... '''''' " ...... ' "'.~

A''''= ,,, _,,, MH., ,_ ,..n.. ...... .,... '-" " ft

...._._ u ~ '" ' , "eI< Th. ~"" 0' ,'""".., '0 VHV.UH~ """.
mon"." , , m ,&< " ol poI. n..' "'" 'o.u ... ~, ..........,_I., ,.,..,. _"''''''',....AU . '" .."'" ot '000 ~.," ..,tb
., ••,,, ,, ohm , PL-,,,, .......,"'~,

t. lght ....;xM .et ru~~ .... Ih~ . n,,"no," hO\' , · " l ib" o. U. • 0Hd
.'"m'num .'.m"n" ~, ..h ,/H'" .en'er • ...,,,"". m",,"led ,m he..y
dut y 'oTmed hrack Boom . nrc ''' ..... 'I", ' (J. ll. o'um;n um
'ublnK. M.., moun 1 1/ 6" 10Tmod .IYm,""m 1\>, ' ,' .,d;Y"ob'e
o_bol'. rOT up '0 ' _1 /' "' 0.11. m"lS . Th~;' con be m""nted
10. hoe i••n"" or vee".,' "" Ior i.." "". "omP'~t< 'n" rn"" "".
Inc ' ''''' «at>- "" 2 m"" FM TO"''''''' ,,...,ro ';on .

Ne..- f.o' ure. Ind ude . k ilo",'" ~_; MaId, ro c 01 '1''''' ' 52 Dhm
""" . io' reed ..·tth a .,""do n1 PL· 25~ Ilttln". A" .'~mon" ..e._eo! ,1.2 ....ve len,;th .nd ,,-,..,_ lu1' ;mp,.<>v,'<I"""~ · ldth .
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I

75"'

39"'

112"4 lb...
3 lb • .•

3 lb• .•

MHz,

MHz.

MHz.

AMA16UR NET
111_91
I 'HI

CONVERSION KIT

fOR 'HeX'NG
Al0-3 ", A''''
Alfl.4 ", A5O-'O

,.,
RINGO

RANGER
10' FM

ARX-21<

4.5 dB- - 6 dB'·
O m n idi.ect iona l

GAIN
BASE STAT IO N

ANTE NNAS
FOR

MAXIMUM
PERFORMANCE

AND
VALUE

OO"J<IA ~ DUAL ST AcrlNG KITS"""bI. , ,rr""" ,.. ,..". .. b,-
''*'~'* 6 ~ ~'"f1 """.w""."'a ••• ", ' G' oil""'"'
........ 'oo ~ , db ."" k>"~ pm
...d. ...,.,0;.... ... .._ cb.,...

I.h''''' of . .. _nol' boom, Th, ,"" ......rt, •• romp'''' "" h RG_'~ru co"'" on<!
"""_..b.... 'Ut"", '''' . '",,01 52 ohm
,~

Oe<cf;p"oo h l""",n' 5 """"n' 6._0' 10".....n,
M_,N<> ~~, ,~; A50·6 Mo-10
800m l",," • " " "- " 111" "1" "1" , '1"
Tu," R.d"" e ,. 6 ' .. ra
• ""' . GoNO 1.5 dB 95 ea " ,5dB 13 dB
FiB R,,,, ro," :14 dB ". roo"
W.."" "" 11 '.., 'B I" :15 1..

T.",en perl.rm.nee from TU~god , M l . ', e . 6 me""T "".mo.
lemen' .poeln~. "nd ' engtM ,,"yo be<m caretully eng'''''''Too to
" 'e be., ,,"nem . high ,...... .-.:1 ""In, good IT"'" to back ",U•
•d b,.."rn '",,,,oen,, poo .e .

oomo.,.. . O~ 6 11 .ooe'ementll ne 3/. "' · 5/0" ,049 wall
'Om'" , e~rome finl.h olwn 'num lub;ng. Th. 3.00 ~ .'.men'
" m. hoy. '3/6" - , 1/."boom•• Th.fi.nd IO.l.m.n, I:>eam.
1>. I 5/6" • , , /Z" _mo . All b...<.'ketll o<e ""o.y PUIle
Irm ed a ' Um 'num . B<''''', finlahe.d pla'ed uoollure odjuo"-b'e
" lip I. , 5 /6 " m", "" 3 000 5 elemen' and 2" on 6.cd '0
I.mon, be.m., All modelo mo, be m• ...,ted 10< h.<,."",,- I . <
' ct '. al po'H'utr.n.
.... f••tu.... Indod• • diu .... N.'.ngth el.men.. , k" .....tt R.,kH
"ten ,nd w llHn c... munK ro< dll"eC1 52 "hm r"",". Th•••
eom ..... fo,"to"Y morl<"<! and , ul'I' ''''' w,th ',",' ",cli o.. for
uiek no. mb'y ,

\U<t",nc• .,. W"," d,po"
•• \U,.",n"" .. W,Y, w"tp u-' .. R,'n ,tond.n< by m""y

m""w.Clu"',",
....ork (ull quieling into more repeaters ahd extend the
cadiu, of you,. direot conlad. wilh the ne w Ring<>
~a nger.

~ou c, n up date y"ur present AR·2 Rinro wit h t he
,imple additinn of thi, ex lendo, kit . Th e kit indude.
:he phasing net woek and nec" ""y elem ent exten.ion._
["he only modifications required a re easy to make saw
:lits in the top aection of your anten na.

1- 5 - 6 - 10 ELEMENTS

6 METER BEAMS

Tufts Radio Electronics _ 209 My stic Avenue _ Medford MA 0215 5 - (617) 395-8280

TC· 11

tugh CrRft haa creRled a not her Ii,."t by maki ng the
world'. most popular 2 mete< antenna twice as good ,
The new Ring" Rahger is de" el"IJ<'<l from the baoic
r\.R-2 with t hree hRlr waves in ph.e and a one eighth
a'Rve matching st ub_Ringo Ranger g ive.• an extremely
I"w angle o( radiolion (or helter aignal coverage. It is
tunalM o,'or a broad (requenc.,· ran ge Blld perfectly
11alched 10 52 ohm C<>ltX.

ARX ·2. 137·1611
ARX· 220. 220·225
ARX·450 . 435·450

Tufts Radio Electroni cs - 209 Mystic Avenue _ Medford MA 02155 _ (617) 395-8280

oun NO,
US-oX,.'-SX
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For ""' '.doIo... _ WOOl' ...,1.. _lor ,
ot drop ani . tId ", ·0 _d WOOl •
bn>clmno w;,h_loor ""'
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For all you hams with little cars ...
We've got the perfect mobile rig for you ,

Tufts Rad io Elect ron ics _ 209 Mystic Aven ue _ Medford MA 02155 _ 16171 395-8280
TC - 12

GA '''''

_.-_.. " -
• ,In '00 _ '.."'.. _, .._ .....
no __ ." ".

'0' .....' " " G '>ll 0
..... • M ,on_'",....,,- ...". ,,,...

""~_......, ~,-.---......._ ...--_ ...- _.<- .........

STANDARD
M O B ILES
T... Mo, ..

.\,~ ~- - -" .. ."._" .w_~.,_,' 14' .. 14..".- ,.."" --"" ...... ,..
"0'" ., ,,,..
. 1' _ . '.. _.. ' ',..- ....'..-... _. -' -""-".. ', ....c O(:. "'u _ .... .2'>1"'- t, __

..... . 3> "_._.,..
•r __ ..._._._ .. _...
"' _ In<__'~" ..'.....,, ""' ...u_ .........----"'_ Il'.

...... .....,
"-,_ ......' ..I' ...
.. ....nt

- ...,.. _ u sc

Th e Alias 210>. or ll~' meaour" only
q v.' wOcl. x q 'lt . d""l' • only JY1o' bi . b, yOI
thH.hoY. pl><'I"ll•• ph ,how. t.", "",il y 1M
A, I.. ..._.i.... fi.. 1.'0 e roml'll~1 ,.t,
And lho..,.. plen,y 0( room '0 .1'11 l<tt
VIl F va,.nd Olher •.-ry llQUip 1.
W,th the ••dwlI'" All.. p1\11l-1ll <leoilln.
_ can .hp _ , A,l.. III ond "", III ywt
car in. IDlIllM of _ . All <'IlftIIKhono
..... .....so . 1I'-'liaoO.

'l~ 1lf)'I; "T lfT mE S\U U. Sl1-E fOOl
H }l1!
E_ 'bo::tulIh lbe Au..no. _ 215 . ' .....
~ .re _ Illao Ioall ,n. _
.......' of 0Ibe< HF tr.._,ou. no. Au..
io ,N... p.,ol III porl....."""

... W.~n'S PO..t .• ' "fl'I;'"'""'_.... _... ._~,

..._ .. ~bIo but I..... 04."-0 ,_
-..a;........ tt.tan. _ .. ,...,_
1O ..<ri. the worid .ref_.So~'--'

•

J
~J

Tufts Rad io Elect ron ics _ 209 Mystic Avenue _ Medford MA 02155 - (617)395·8280

" the home of orig ina ls "

_ .u·,
" . __. • " _ .. . C'"

,... .....-' '-- "__ ->0_ ....-_ ---.. -- ,...........,_ --"- ,...
DELUXE MOBIL.E MOUNTS

~---' - -...._-
@:.i~ ":J!· ~J
- ,....

,,,,,, '" ""'""' ' .._ -
"- "' ''-''' ..."._ " 00-""' _
_ Ion .."'.......~ ..., .



.,w
MOD E L HK-5

ELECT RONIC KE VER

569,95

Model HK·2 $19.95
• 51 HK·'.II-Isbaw

' _ ..ho_ishlo
ilOC<lO"par.. '" inlhei,
_n K...,....

Model HK-4 $44.95
• Combl""'.on on HK-l ..

HK_Jon ..mebaw,

I

Model HK·3 $16.95
• Otlu.. s lr . ighl k...,.
• HHvy baw. no need to.llach 10"".
• V.I.,.hmoolh.c;tlan.

• Iam bic c.'C'UI I ' sq..-l. k.' ...... ,
• Sell compl.I dols " dashors .
• 001m.mo<y.
• 8a".,y _,aled wlfh p.oyislonll....

• ~I.,nal POW'"
• BulU·ln . l<;!l.lonImonilo<.
• Speed. Volu..... lone" _llThl conl.ols .
• Grld ·b lock or d i. ecl h yl..... .
• Usa wilh •• ter ....1".ddl'S/,fCh .. 1'11(.' .

Model HK·1 $29.95
• Dual I....... squeel.~I• .
• Uw..ilh HK- S.... an'.ledronlck.'... .
• HN vy baH ..ilh non.• lip .ubba< ,.."
• Paddl.. '1V lbl. to< ...da .... cl_

II.......' .".cl ,
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has SWR and dual range wa ttmeter, antenna switch,
efficient airwo und inductor, built-in balun. Up to 300
watts RF output Ma tches everythi ng from 160 thru 10
meters: dipol es, inverted vees, rando m wires, verticals,
mobile whips, beams, balance li nes, coax lines. $79.9S.
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400% MORE RF POWER
PLUG S BETWEEN YOUR MICROPHONE AND TRANSMITTER
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420104H,
4 20 MH.
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FREE-----
B y popular d emand w e are c:ontin\1ins: t o o ffer
a F alreh ild C loc k, M o d ule F C s-8 100A
(AlUuted r etall $20) wHh any PlUdt... o f $99
or more trom 7 3 adverUsem ent ..

~ ...._....-..

HAL·T"•

/46945•-.. ."-
"a - ....

FREQUENCY COUNTERS

500 Ledyard St.• Hartford CT 06114
203-527-1881

PRE-BUILT COUNTERS AVAILABLE
(HAL·600A - $ 229.00) ( HAL·300A - $199.oo) HAL·
50A - $ 199.00) . AllOW 4- TO 6·WEEK DELIVERY
ON PRE·BUILT UNITS.

HAL-TRONIX BASIC COUNTER KITS
STILL AVAILABLE
TH E FOLLOWING MATERIAL DOES NOT COME WITH
THE BASIC KIT; TH E CABINET, TRAN SFORME R.
SWITCHES. COAX FITTINGS, FILTER LENS, FUSE
HOLDER, T·03 SOCKET. POWER CORD AN D MOUNT·
ING HARDWARE.

PRE·SCALER KITS
HAL-o·300PRE (Pre-dr il led G10 board and a ll corn
ponents) $19.95
HAL-o·300P/A (Same as above but with prea mp)

$29.95

HAL..()-600PRE (Pre-d rilled G10 boa rd and all cern.
ponents) $39.95

COIolPLETE KITS: CONSISTING OF EVERY ESSENTIAL
PART NEEDED TO MAKE YOUR COUNTER COMPU TE.
HAL-600A 7-OIGIT COUNTER WITH FREQUENt,;Y
RANGE OF ZERO TO 6IXl IolHr , FEATURES TWO IN
PUTS; ONE FOR l OW FREQUENCY AND ONE FOR
HIGH FREQUENcY , AUTOMATIC ZERO SUPPRESSION_
TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OP
TIONAL 10 SEC GATE AVAILABLE. ACCURACY 2:

.00 1%. UTILIZES 10-MHz CRYSTAL 5 PPM.
COMPLETE KIT $1. ' .00
HAl ·l OOA 7,01GIT COUNTER WITH FREQUENCY
RANGE OF ZERO TO lOO MHz. FEATURES TWO IN
PUTS: ONE FOR LOW FREQUENCY AND ONE FOR
HIGH FREQUENcY; AUTOMATIC ZERO SUPPRESSION_
TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OP·
TlONAL 10 SEC GATE AVAILAB LE. ACCURACY i

.001%. UTILIZES l o-MHz CRYSTAL 5 f"PIol ,
COMPL£T£ KIT 1 124.00
HAl-5OA B-DIGIT COu NTER WITH FREQUENCY RANGE
OF lERO TO 50 MHz OR BETIER. AUTOMATIC PECI
MAL POINT. ZERO SUPPRESSION UPON DE MANO_
FEATURES TWO INPUTS: ONE FOR l OW FREQUENCY
INPUT. AND ONE ON PANEL FOR USE WITH ANY
INTERNAl lY MOUNTED HAl·TRONIX PRE·SCAlE R
FOR WHICH PROVISIO NS HAVE ALREADY BEEN
MADE. 1,0 SEC AND .I SEC TIM E GATES. ACCURACY
i _001%. UTILIZES 10-MHz CRYSTAL 5 PPM
COMPLETE KIT 1 124.00

1124.00
199.00
$99.00

HAl.600lt (Sa m e Spe<;il '<;alions as HAl·600A)
H AL-looX (S",m e Spe<;,f,C'",llOns as HAl·lOOA)
HAl.50X fS",m e Spec,l l<;",t,ons n HAL·50A)

HEAOQUARTE RSfor 2M FM
Tempo VHF/ONE, SSB/ONE adaptor, Tempo
VHF amplifi ers, FMH-2, FMH-5; Orake TR 33C,
AA 10, AC 10; Regency HR 2B, HR 312, AR 2,
P 110 & crystals for all lines listed above.

ANTENNA STUFF
Open wire feedline - #1 8, #14, #12 gao bare
cop pe rweld wi re - #14, #12 ena mel copper 
insulators - W2AU baluns 1·1 or 4-1 - lowloss
coax cable - Rohn 256 towers & accessories 
Blitzbug ligh tning arrestors - gl assline guy - B&W
antenna swi tches - Belden 72 & 300 ohm KW
twi nlead - Amphenol UHF & aNC con nectors.

See Ward W1WRQ - John W1JJR
or

Dave WA1H FE

AMATEUR GEAR
Dra ke, Swan, Tempo, Ten-Tee, Il entrun, Regency,
Mosley, Hy-Gain, CushCraft.

FM GAIN ANTENNAS
For mobile, fixed or po rtable operation by Cush
Cra ft. "v-Gain, Antenna Special ists & New
Tro nics.

(1 block east of Wethersfield A W? off A irport Rd.

Rte. 6)

H24

(Canadian A mateurs Send U.S. Funds Only)
F.O.B. Hartford

Please include postage

CONNECTICUT'S OLDEST HAM STORE

HI 5

SH IPP IN G

INFORMATION:

HAL-TRONIX
P_ 0 _ BOX lIOI

SOUTHGATE, MICH. 48195
PHONE (313) 2B5-1782

oeorss OVEIl SIS .00 WILL BE SHIPPED POSTPAJ O
EXCEPT ON ITEMS WH ERE ACOITIONAl CHARG ES
ARE IlEQUESTEO. ON Ollons LESS THAN $15_00
PLEASE INCl UOE ADDITION AL $1.00 FOil HANDLING
AND MAIL ING CHARGES_

SEN D SASE FOR FREE FLY ER
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RTTY Loop

Fig. 1.

"ro Y " ' Q OY C ' ~

" r""' "" " y '"
<roy~·~"yr'T

" r ' Y K ' ~ PY <l T
<Dly~,Q~yr'T

<NYK'~oy;'l

is an example of the first tech
nique. Notice that the leiters
forming the background spell
out a message which etab.
orates on the overall design.
Fig. 2 demonstrates the
"bordering" technique. Here,
blank space rather than
blocked-in letters contributes
to the feeling of a line drawing
rather than a typed picture.
Finally, Fig. 3 shows what can
be done with carefully ex
ecuted shading to produce a
beaulltul picture.

Moving from the visual to the
audible, have you ever played a
tune on your ny? It has two
bells, you know, and a number
of tunes can be played, in
rhythm, by pounding out the
BEl l character, other char
acters for timing, and occa
sional use of the end-ot-tine
bell. At Christmas time, one tre
quently hears " Jingle Bells,"
often with simultaneous greet
ings printed out. Other tunes

YFITH! nop YK
YPTHrr ~r ' Y H

n nHtp° r ' YK
YPT~rr~t'Y~

Yf/ THR" N VH
Yf/THEp OP"'H

HIPnp'THHODH"~~fYFfTHE1'or'Y"~f.Y"'T"E.or'Y"'PfYHHfR·r"·~'··Y"'T""· ·
~prYPTHfRor.Y r.YH~fQ~", "f. o

pvur n1'<r VH~P"'t'P' " <
PTHrf ~N'YU

r~THr H'~PYf'H'[~< ,QQVF'
« H ER "'1'rvr'l~rQO ~ o"" P'

H THP ~'Qn"l"UO ' PQV"
nnn H 'Q·Yr'T~ER· ~rpyo,

HT"EP H'1'QV" THEpo '~PVP

¥Inn H,~QV PTHnO ' ~~YP

PT"EP H'PDYPT"EPO HPHI
PYHTHEP HHfY"THrf< 'P~Yff. 00

H1'YHTHU H~pQH'T"ro< j0"'lf' -/000

H lTH[P <D. VH>PPYPTHn H..-PY«1'£1'< '1' <>yr . <o,YH'P<VF" no
VPHn ~O , Y H~pnrnH fR H~f~V"'1"ro< ' ~PYP <DHH~~~yrlT"H<

YHTHfR<DHHHrvr' THfR HHrVPHfR< IF"'t'P ~D'VHOOPY"~'-'rP o

vr ,nEP~O'Y H IF 1'YPTH [1' H~PPVPTvrO< ,ooYf< ~D'VH,p~Y"T'rr ·~
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the letters A, V, and O. By using
a combination of the block
technique and letter-shape
bordering, fairly nice work can
be produced with a small
amount of work.

The most tedious, beautiful,
and difficult to master Any art
uses various characters to
simu late halftone shades.
Typically, shading from dark to
light is accomplished as:

MMM MM HHH HHIII'I:::::.....
with multiple variations and oc
casiona l overprinting . For
many years, some of the finest
examples of this type of Rny
art have been done by Don
Royer WA6PIR out in Encino,
California. Back in January,
1972, Don had an article on
page 13 of 73 that went into
detail on th is technique and in
cluded many striking exam
pies.

To attempt to illustrate these
techniques, three examples of
ATTY art are printed here. Fig. 1

around the HF bands looking
for a long taped transmission.
Very frequently, you will find
that such a transmission is a
picture being sent. If you know
anyone in your area who is a
Rny nut, he or she may well
have e. stockpile of artwork to
share with you. And "Any good
pictures to send?" Is always a
good question during a OSO.

Once you have looked at a
few pictures, such as the ones
printed (albeit much reduced)
here this month, you will notice
that there are three major ways
of producing these pictures.

The first, and easiest for the
beginner to master, is the use
of one character, frequently
"X" or "M" to form a block,
drawing or grid pattern. Letters
are relatively easy to produce
with this technique, and even
simple pictures can be made by
the neophyte. Variations on
this method include using dif
ferent letters to coordinate with
the large design, or to spell out
a message within a message.

Whlle block drawing with
one character can produce
recognizable pictures, there is
a limit to the resolution you can
get with just a grid. To try to ob
tain finer detail, many Rny
pictures use various characters
to provide shape or slope of
their own. Typical characters
used include the I, (,) , and l, and

Marc I. Leavey. M.D. WA3AJR
4006 Winlee Rwd
Randallstown MD 21/33

This month, we complete the
first year of "AnY Loop." A
lot of ground has been covered,
fr om basics to benettctats.
Above all, however, let's not
forget that Teletype is fun! I'll
t ry to explore some of that
entertainment right now.

Starting simply, have you
ever seen a kid around a Model
15? The next time you have
children in the shack, relatives,
neighbors, or foundlings, put
the printer on local loop and let
it idle. Something magical hap
pens when a child discovers
that noisy, overgrown, electric
typewriter. Kids from three to a
hundred have become enrap
tured; they sit at the keyboard
for hours, just typing their
names or ringing the bell. The
child in all of us is excited, and
it makes a fascinating tntroouc
tton to the world of amateur
radio.

One of those things t hat
always gets them is Rny art.
The technique for producing
your own r'rv pictures is not
complicated, and has been
covered in 73 and QST in the
past. The first step is to acquire
some Rny pictures that some
one else (preferab ly ex
perienced) has produced. The
easiest way to do that is to tune
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see it. Again, many thanks to
all concerned.
George N. Andrews WA6DWV

San Diego CA

Next month we will delve into
more exotic types of RTTY, in
particular, using a computer to
rece ive amateur RTTY trans
missions. I don't know how
many of you have home com
puters, but I do, and it's one of
the most fascinating aspects
of this hobby. As I'm sure you
have been reading , a
microcomputer can do all kinds
of t hings. For example, this
month's column was written
and edited on my SWTPC 6800
system, using a simple line
editor.

More next month; mean
while, have fun!

Fig. 5. Tapewriting example.

the so-called " RTTY" position
on the Heath SB-303 receiver.
Mark , this was evidently
designed for a companion that
got shoved aside when the new
digita l line came out. The
reason that it does not work
with the S8-401 transmitter is
that transmit and receive fre·
quencres end up offset more
than one kHz. The keyer circuit
which was originally shown in
73 in August , 1976, and
reprinted in this column a few
months back and in the new
RTTY Handbook is a good one
which many hams have used to
get t his otherwise fine trans
mitter on RTTY.

umn makes any semblance of
timely notices difficult. By the
time I could tell you all about an
item, two or three months may
have gone by and it could well
have been sold. It would be far
better for anyone with equip
ment to sell to take out a small
ad in 73. Perhaps if enough
RTTY ads were received,
Wayne could be persuaded to
lump them all in one place for
easy reference. Meanwhile, if
anyone in the Wilmington area
knows of a machine that is
available, Lee's looking!

A note from Mark Wilson
WI?ZSU (wonder if he is the
magician?) asks again about

Ham Help
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• ABBREVIATIONS'
USED'

LTRS: LEnERS
FIGS' FIGURES
SPC: SPACE
LF: LINE FEED
CR: CARRIAGE RETURN
• USE"BLANK"KEY '
- TOSPACE -

BETWEEN •
• CHARACTERS. •

TO GET
CHARACTER TYPE EXACTLY, VSSV

• LTRSYYR
c C ZZ R
c LTRSZZC, LTRS Y Y Z, LTRS SSE, CZBRCR, LTRSSPCSPCLTRS, ZZLTRS ZZ, CR T T K

, LTRS SPC R Z, LTRS T T T

• LTRS LF SPC LF LTRS, LTRS LF SPC CR LTRS
0 C ZZC

, V S S I
0 CZ B C T, LTRS S F P
s LYYD
r EELTRSEE

u K T T K
v ANTNA
W LTRSCRSPCCR LTRS
x ZRSPCRZ, ELFM LFE
z ZBYWZ

, LLTRS T, BYYL
a ZY Y C, U SPC SPC LTRS
s JWWF

• CYYN, ZDSA• FIGS Y Y FIGS

• LFY Y C
c ECZYBCT

Fig. 4.

Oscar Orbits
The listed data tells you the t ime and place OSCAR crosses

the equator in an ascending orbit for the first time each day. To
calculate successive orbits, make a list of the first orbit number
and the next twelve orbits for that day. List the time of the first
orbit. Each successive orbit is 115 minutes later (two hours less
five minutes). The chart gives the longitude of the fi rst crossing.
Add 29 · for each succeeding orbit. When OSCAR is ascending
on the other side of the world, it will descend over you . To find
the equatorial descending longitude, subtract 166 degrees from
the ascending longitude. To find the time it passes the North
Pole, add 29 minutes to the time it passes the equator. You
should be able to hear OSCAR when it is within 45 degrees of
you. The easiest way to do this is to take a globe and draw a cir
c le with a radius of 2480 mi les (4000 kilometers) from the home
OTH. If it passes right overhead, you should be able to hear it for
about 24 minutes total. OSCAR wi ll pass an imaginary line drawn
from San Francisco to Norfolk about 12 minutes after passing
the equator. Add about a minute for each 200 miles that you live
north of this line. If OSCAR passes 15 degrees from you, add
another minute; at 30 degrees. three minutes; at 45 degrees, ten
minutes. Mode A: 145.85·.95 MHz uplink, 29.4-29.5 MHz downlink,
beacon at 29.502 MHz. Mode B: 432.125·.175 MHz uplink,
145.975-.925 MHz downlink, beacon at 145.972 MHz.

are possible, based on your per
sonal sense of rhythm. The
basic method involves insert
ing printing or non-printing
(l.e. , LTRS or FIGS) characters
between BELLs so as to output
the proper timing. Try it!

Finally , have you ever tried
tapewrlting? By care fully
choosing your characters, the
pattern of holes punched in
TTY tape can form any letter or
character. Now, while t his may
not seem l ike much, give it
some thought. Crazy things like
" Happy Birthday, Bob!" can be
sent to a station after telling
him to turn on his tape punch.
Fig . 4 diagrams wh ich char
acters to use for the commonly
used letters and numbers. A
convinc ing simu lation of a
moving l ight display (a la Times
Square) can be produced by
enclosing a loop of tape ap
propriately punched (like FCC
Bans CB Operation .. .) in a box
with a motor to move the tape
and rear lighting. Just the thing
to perk up the model railroad .

Got a letter this month from
Lee Crawford W1PJAl3 in Wil
mington, Delaware, who is look
ing for a source of TTY equip
ment. I don't know what to sug
gest, Lee. I hesitate to start
listing an " eq u ipm ent ex
change" in this column for
several reasons. Besides the
problems of implied endorse
ment, the lead time on this col-

Some time ago, I wrote ask
ing for the schematic of the
RME HF 10·20. Here are the
results of your "Ham Help":
1. Hamgram from W7LNG via
WB6PVH with info on where I
could get the schematic.
2. Lett er from W910G with two
addresses where I might get
the information.
3. A pnototact copy of the gear

from W7DYD.
4. A Xeroxrv copy of the gear
from WB3BLR.

Who on Earth would do such
a wonderful job? The answer is
none but that gang of hams
you and I associate with. I wish
you would publish a special
thanks to the hams I have men
tioned above, possibly in "Ham
Help" so they will be sure to

I have a defective crystal I
wan t to return to the manufac
turer, but I can't f ind out from
anyone who that is! The crystal
says "K-W K4" on the side.
Does anyone know the manu
facturer?

Marvin Moss W4UXJ
PO Box 28601

Atlanta GA 30328

0""" 10'b,tollnformotoon

Orbit ." Tim• Lon 'tud.
(Ma vl (GMT) of Eq.

C"""ng -w
15814 Sbn , 000 1:07 57,5
15827 Sbn , 005 5:25 71.0
15840 Abn , 0149:42 ase
158528bn , 0049:02 69.5
158658bn s 0143:20 83.1
15877 Abn s 0042 :40 67,9
15890 Bbn , 0136:57 81.5
15902 Bbn , 0036 :1B 66,3
15915 Abn s 0130:35 79,9
15927 Sbn ro 0029:58 64.8
15940 Bbn " 0124:13 78.4
15952 Abn " 0023:34 eaa
15965 Bbn ra 0117:51 76.8
15977 Bbn " 0017,11 61.7
15990Abn , s 011 1:29 76,2
16002 Bbn ts 0010:49 ""160158bn " 0105,06 73.7
16027 Abn te 0004:27 58.5
16040 Bbn " 00 58:44 72.1
16053 Bbn zo 0153 ,01 85.7
16065 Abn " 0052:22 70.5
160788bn aa 0146:39 84 1
160908bn za 0046:00 69,0
16103 Abn " 0140:17 82.6
161158hn as 0039:37 67,4
161 288bn ze 0133 :55 81.0
16140 Abn " 0033:15 65.9
16153Sbn aa 0127:33 79.4
16165 Sbn " 002653 '"16178 Abn ~ 0121:10 77.9
161 90 8bn at 0020:31 62,7

'"
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For super operator convenience,
Our keyboard works in MORSE, BAUDOT. and ASCII codes and conlrols the terminal. too.
You can edit a message , program the HERE IS message, send the "QUICK BROWN
FOX ... " tes t message, change speeds, and change the terminal modes. all from
the keyboard itself. Infacl, the KOS (Keyboard Operated Switch) feature even turns
the transmitter on and off from the keyboard. The DS-3000 KSR also features full -length
72 characte r lines (16 lines per sc reen), 5 speeds of BAUDOTand ASCII RTrYand Morse
code from 1 to 175 wpm (Version31. and word wrap-around to prevent splitting of words at the
end of a line. When combined with the HAL ST-6000 Demodulator. you have the
ULTIMATE in RTTY equipment.

OS·3O)) KSR Version 3 (MORSE. BAUDOT. ASCII) $1575.00
D5-3OOO KSR Version 2 (BAUOOT & ASCII only) $1195.00

Write for our latest catalog & RTlY' guide.

HAL COMMUN ICAT IONS CORP.
Box 365
Urbana , illinois 61801
217·367·7373

-
For our Overseas customers:
see HAL equipment at:

Richter & Co.; Hannover
I.E.C. lnterrek o: Bissone
Vicom Imports ; Auburn, Vic., Australia
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Write today for HAL's latest RTIY catalog.
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HAL COMMUNICATIONS CORP.
Box 365
Urbana, Illinois 61801
217-367-7373

For our Overseas customers:
see HAL equi pment at:

Rich ter & Co. ; Hannover
LE .C. lnterrelco : Bissone
Vicom Imports; Auburn, Vic., Aust ra lia
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VE2AED VIBES

Please advise those wh o
have been following the many
articles of W7JSW eN.J. Hosk·
ing) that neither the printed cir
cuit boards nor the assembled
units are available from Con
tact Electronic Research and
Development as mentioned in
the Jan., '78, issue (pg. 16n.
This outfit appears to be out of
business, as I sent them an
order and had it returned.

Patrick Sheed y
Groveland NY

Bliss is 73 and some Colorado
Koo/-Aid.-Wayne.

soldered onto the tie bar.A ham
I know has one, but the com
pany that made it cannot get
the t ie bars any longer. Any
help in locating a company that
sells th is type of tie bar wou ld
be appreciated.

David K. Gordon WB2YUJ
PO Box 715

Holbrook NY 1t741

I need a copy, or an orig ina l,
o f an ed ition of G.E. Ham
News, circa 1952. Subject mat
ter: the Harmoniker. 1 will pay
$10.00 to the fi rst supplier, so
write first. Advance thanks.

Carl Witt WGZTK
Box S608

Buena Parit CA 90620

Shhh.-Wayne.

I recen tly Instal led the
VE2AED Elect ronics scanner
(advertised in the March, 1978,
73) in an IC·22S. The scanner
wa s a pleasure to build and a
joy to use. Hats off to VE2AED.
Thanks to 73 for a fine mag.

G. D. Fender W6SZX
Santee CA

We 're getting a lot of good
vibes on this.- Wayne.

Driving 40 miles to the city
and not fi nding what I needed
turned me to your advertisers.
People l ike Integrated Circuits
Unl imited and DSI Instruments
must be praised. You can order
what you want, no postage or
handling charges to figure, and
receive it in five to seven days
from the other side of the USA.
So why leave the shack?

Your magazine and adver
tisers make being an amateur a
wonderfu l l ife.

Colin C. Corite WB2RNS
Albion NY

1'-----_-----'

1 1

GREEDY ?

A WONDERFUL LI FE

Wanted : Informat ion on
Hetucretters Model SBT-20
SSBlCW transceiver. I need any
o r a l l o f the follow ing : 1.
schematic, 2. manual, and 3.
xtal tree. formu la. I will be glad
to purcha se . Any material
loaned to me will be returned.
Any postage expense will be
reimbursed.

Ralph Irlsh WA8GDT
PO Box 122

Utica MI 48081

For the longest time, I have
been lOOking for, unsuccessful
ly I might add, a place where I
can purchase a t ie bar having
my callsign engraved on it. It
also has a little microphone

Sean Linehan
Caslleknock, Dublin

Ireland

It took me t hree years to find
the receiver and transmi tter to
do the things I wanted and not
become obsolete in a few
years .

When I decided to subscribe
to a magazine, I looked at all of
them. 73 seemed to be the one
that won't become obsolete
ei t her.

Sometimes I see letters that
object to some of the artic les in
73. When I read one th at
doesn't seem to Inte rest me, It
may spark interest in someone
else. It was one of those ar
tic les that f inall y Inte rested me
enough to sta rt building you r
excellent projects usi ng ICs.

Ae your editorial, January,
'78: Please keep your greedy
hands ott that part of the 20
meter band where sanity still
prevai ls -from 14.1 00 to
14.200. We on th is side of the
Atlant ic have only one hope of
having a phone aso within
Europe or to some OX area out
side of the USA, and that hope
lies within that 100 kHz where
the linear ampl if ier is still the
exception rather than the rule.

My compliments on your
magazine-excellent in quality
and quantity.

Don 't be stingy.-Wayne.

noticed attempts of some to
dominate the net without suc
cess. Perhaps res entmen t
prompted th e unsigned letter in
the February issue of 73.

Allen Bell W41KV
Cape Canaveral FL

IHam Help

1 1
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I just read th e letter by an
unident if ied and apparen tly
disgruntled aut hor reporti ng
deliberate l1Iegal operation on
the 7268 kHz " Waterway Net."

I became aware of this net
about six months ago while in
the " Islands" afoot. Since that
time, I have signed in whenever
possible. During that t ime, I
have not heard any illegal
operation. I have heard traffic
refused to areas not covered
with a third party agreement,
and canstqns requested when
neg lected.

This net gives priority to low
powered MMs, and otherwise
has friendly discussions, most
ly about weather and boats.

I have heard advice given to a
boater in ts-toct seas with a
balky eng ine, and direct ions to
safe harbors when bad weather
is expected. In short , the con
duct, ethics, operation, and
goals of the net have been very
good during my acquaintance
with it.

From the sidelines, I have

Take the proposal in Docket
21135 about club calls. Pro
cess ing these app lications
under current procedures can
hard ly amount to more than
just checking to see if all of the
boxes on the form are filled in,
and thai the form itself is
signed. Approval , , would im
ag ine , is pretty much
automatic.

Now , to ease the ad 
ministrative burden, Ihe Com
mission will only grant calls
where the application demon
strates a "compelling need" for
a cl ub call, if the proposal is
enacted. I can see it in my
mind's eye: Instead of a clerk
(or a computer) scanning a form
and wielding a rubber stamp, a
committee will convene to
weigh the merit s of each ap
plication. No doubt there'll be
an appeals proced ure, and
some mechanism for seeking a
review of the fu ll Commission.

The proposal is so absurd
that it can only be a joke.

It is only a joke, isn't it?
Alan J. Gottesman W2TY

West Caldwell NJ

Sure, just as much of a joke as
the equally (or more) stupid ban
on ham amplifiers wi th 10m on
them.- Wa yne.

1 1
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JOKI NG?

GOOD·BVE VEGAS

~__l

Ralph $aroyan W6JPU
Fresno CA

t. u:

1 wonder how many other
hams were treated as I was In
Las Vegas by the Sahara Hotel,
where the SARGe convention
was held.

I had paid fo r my hotel room a
month In advance, and had
received confirmat ion of my
reservation.

I arrived at th e Sahara Hot el
at 11 :30 pm Friday and asked
fo r my room. I was told that
there were no rooms available,
even though I had paid fo r one
in advance. Needless to say, I
blew my top, but to no avail.
They put me up in a motel about
4 miles away for that night.

At that time, I had lost my
taste for SAROC, Las Vegas,
conventions, slots, etc. I asked
for my money back the next
morni ng, had a few words with
the convention chairman, and
left Las Vegas.

I don't th ink I will ever attend
another SAROC after that treat
ment. How can you depend on
the Hotel Sahara word any
more?

Am curious how many other
hams received the same treat
ment.

·'.., 1 1,"

It 's just great to see how the
FCC can sti ll keep its sense of
humor wh ile laboring so hard
under its immense workload.

The second return trip re
quired some delicate and
potentially expensive repairs.
The radio, which arrived yeeter
day. was not only in top shape,
but again had the checkout
spec sheet showing that the
transm itter and receiver had
been real igned, finals replaced ,
and other repairs/adjustments
had been made. Again, no
charge.

Yessiree, that '1500 for a
new 350-Xl doesn't seem so
high after all.

I'm convinced ! Just imagine
what a wonderful world this
would be if al l customers were
treated like Atlas treats theirs.

Joseph H. Cowen WA5TUM
Beeville TX

1 1

1
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CONTESTS

Corrections

from PiJ',Je 16

Only single-ope rator ent ries
quality for awards. Several
trophies, plaques, and cer
tif icates will be given as ap
propria te. Party contacts do
not count toward the Mich igan
Achievement Award unless
one fact about MI Is com
municated during the 050. For
all entries, a summary sheet Is
requested showing sco ri ng
and other pertinent info (name
and address in block letters,
and a signed declaration that
all rules and regulations have
been observed). MI stations in
cl ude club name for combined
club score. Resu lts wi ll be final
on Ju ly 31 and wi ll be ma iled to
all entries. Maili ng deadli ne Is
June 30 to: Mark Shaw K8ED,
3810 Woodman, Troy MI 48084.

This will be the 20th year
thai hams have had thei r own
program 10 publicize Michigan
and its products. Just as In the
past, the Governor wi ll award
Ac hievement Certificates to
hams who take an active part
i n te lling the wo rld of
M i chigan 's un limited r eo
sources , opportu ni ties, and
advantages. Certificates are
awarded on the fo llowing

As I am now able to see my
article in print ("Computerized
Global cetcuteucns," p. 106,
Dec ., 77), I see one small
mistake. On line 330 of the pro
gram listing, it is shown 330
C1 = ABS(l1 + 13). The lower
case leiter I in 13 could make it
look like the number thirteen.
One person wrote to me to men
tion that error, but most others
never mentioned it. I than k you
very much for printing that arti
cle, as I have enjoyed t he
response.

Carl Wagar VE3EKR
Waterloo, Ontario

Canada

Pat Gowen G3 10R h a s
pointed out that our title fo r his
artic le ("Predicting OSCAR
Propagation ") i n o ur
November , 1977 , spec ial
OSCAR issue of 73 seemed to
suffer itself from anomalous
propagation! The article was
mainly intended to show how
normal terrestrial propagation
and c o n d i ti o n s could be
detected and predicted by t he
satellites' signal behavior, and
to evidence the value of OSCAR
to non·OSCAR operators when

186

basis:
1. A Michigan ham submits

log info rmat ion and names and
add resses (If possibl e) o f 15 or
more contacts made to out -er
st ate or OX hams with mtcrma
non regarding Michigan.

2. An c ut-of-state ham, ln
c luding Canada, submits log
in format ion and names and ad
dresses (if possib le) o f at least
5 MI hams who relate facts to
him about MI.

3. A fo reign ham, excluding
Canad a, submits log mtorme
tron and name, address, and
call letters fo r at least one MI
ham who has told him about
MI.

Only asos made during
Mich igan Week, May 20-27, w ill
be considered val id. All ap
plicat ions for certificates must
be postmarked by July 1, 1978,
and m a i led t o Govern or
William Mi lliken, Lansing MI
48902.

KANSAS aso PARTY
Starts: 2000 GMT Saturday.

May 20
Ends: 0200 GMT Monday,

May 22
This contest is sponsored by

the Cent ral Kansas Radio Club
of Salina. Work each station

pursui ng t heir own OX, be It HF,
VH F, UHF, o r auro ral. We
should have used his original
titl e " Predicti ng Propagat ion
by OSCAR." A lso , s in ce
pu bl ic a t ion , t he ref ere nce
given f or t he A MS AT· UK
Librarian, G8KME, for copies,
has since changed to his new
callsign, G4FYS.

John C. Burnett
Managing Editor

It is quite t imely and in ac
co rd wi th the widen in g
horizons of amateur radio t hat
73 Magazine publishes such ar
ticles as " Inexpensive EKG En
coder" by WA3AJR (February,
1978). I enjoyed read ing tn e ertr
cle and applaud its author for
his innovat ive approach to a
hardware that would be beyond
the f inancial reach of most
hams If it had to be commer
cially purchased .

However, I am puzzled by
Fig. 6, In which you reproduce a
typical transmitted EKG tree
ing . It is upside down! Since
the author of the art icle is a
physlolan-harn, I must come to
an inevi table conclusion that

once per band per mode.
Remem ber that CW and phone
segments are separate bands.
EXCHANGE:

KS send RS{T) and county;
others send RS(T) and statel
province/country. '
FREQUENCIES:

Look for CW 55 kHz up from
the bottom of the band, and
phone 25 kHz above the Ad·
vanced/General spIlt. Novices
try 20 kHz above the lower
band limi t.
SCORING:

KS stat ions mult iply number
of asos ti mes sum of states,
prov inces, and ARRL countries
worked. Others multipl y total
KS contacts t imes the number
of KS count ies worked (105
max.).
ENTRIES:

Inc lude a checklist of ste
tlon s worked If logs contai n 100
or more asos. Send logs to:
Robert Davis K0FPC, 1857
Sout h 4th, Salina KS 67401 . Be
sure to Include name and ad·
dress. SASE is not required fo r
summary of results.

SOUTH JERSEY COUNTIES
AWARD (SJC)

This award is issued by the
Southern Counties ARA of New
Jersey for contacts with t he
following number of stations In
each , of the 8 counties in
southern NJ: cont inental US =
3 stations/county; OX = 2 sta-

yo ur i ll ustration department
has goofed. But I wonder If the
author is aware of the fact that
the originator of this EKG t ree
ing is suffering from a border
line case of f irst·deg ree heart
block (abnormally prolonged
delay in elect rical conduc tion
through the AV node). While
th is type of trac ing may be seen
In a healthy individual, it more
often is a manifestation of
various forms of heart disease
or the drug treat ment for them.

C. S. Song, M.D. N6HF
Stockton CA

Whenever t-have the time, I
read 73 MagaZine , w hlch . 1
believe is the best amateur
rad io periodical.

I certai nly enjoyed the eru
ere. " Inexpensive EKG En
coder," in February 's issue.
However, the EKG recording on
p. 22 is p rin te d u ps ide
down . The importance of this
observation pertains to the fact
that the proper t ime sequence
is reversed, right to left.

If the leads are reversed, as
stated in th is fi ne article, the
output will be inverted, an
appearance qu ite di ff eren t
than that displayed in the em
cle.

Th ank you agai n for 73

tions/county.
In l ieu of contacti ng 2 dif·

ferent stations, the same eta
non may be contacted on 2 dlf
ferent bands. The required
counties are: Atlantic, Burt
ington, Camden, Cape May,
Cu mbe rland, Gl ou c es t e r ,
Ocean, and Salem.

All contacts after Jan . 1,
1976, are val id and certificates
will be Issued in CW, SSB, and
mixed modes . Eit her QSls or
GCR l ist (confi rmed by 2 other
hams) must accompany the ap
plication. Fees are $1.00 or 5
IRCs. Send applications to
award manager: l ou is Dvorsky
N2IT, 2508 Leed s Avenue,
Northf ield NJ 08225.

WINDHAM COUNTY
AWARD-CONNECTICUT
Submit QSL cards or state

ment showing log info plus
stateme nt f rom another
a mate ur certifying QSOs
shown. CT stations work 7
Windham county amateurs,
WIVE work 5, and OX work 3.
c ert tucetes will be endorsed
fo r speci fic modes or bands If
desired. Gold stamp available
free for anyone who works all
15 Windham County towns. Ao
pl ication fee is $2 for WIVE and
$1 for OX. Apply to: Eastern CT
ARA Awa rds Committee, c/o
W. A. Wilson, Jr. K10QG, RFD
1 Box 138, Pomfret Center CT
06259.

MagaZine, a fine contribution
to amateur radio.

Barry Bittman, M.D. WA2HCP
Bloomlleld NJ

Our thanks to the 20,000 aoc
tors who pointed th is ou t.-Ed.

While looking over my KIM·1
RTTY article on page 68 of the
February, 1978, issue of 73, I
no ticed t hat the UART pin
numbers shown in Figs. 2 and 4
are incorrec t. The correct
pinouts are as follows :
DAV- 19; XR-18; RD5-a;
R04-9; R03-10; RD2-1 1;
RD1-12.

The other figures appear to
be correct. My apologies for not
catching this sooner, and I
can't explain the error!

The 3351 FIFO chip may not
be available from the usual
advertisers in 73 and other
magazines. A possible source
may be Peter Bertelli W6KS,
5262 Yost Place, San Diego CA
92109. The cost Is $1 4.00
postpaid. Pete has been sup
plying the 3351 and other parts
for the UT·4 as a courtesy to the
RTTY fraternity. The 3351 is an
MOS chip , so it should be
handled accordingly.

Cli fton W. Pittelkau W4Cai
Warrenton VA



•

CUSHCRAFT
ATB-34

, 4BTV

~

82.95
13.50
26.50
57.95

199.95
29 .95
47.95
31.95
47.95
14.95

Special
$189.95

249.95
169.95
279.95
129.95

74.95

99.95
15.50
30.00
67.55

239.95
32.95
54.95
34.95
54.95
15.95

Regular
$232.50

310.65
206.50
335.25
151.85
92.25

HUSTLER
10-40 Mtr. Trap Vertical
75 Meter Resonator
75 Meter Super Resonator
6 db. 2 Mtr. Base Colinear

MOSLEY
3 ele . 10, 15, 20 Mtr. beam
6 ete. 10, 15,20 Mtr. beam
3ele . 10. 15 . 20 Mtr . beam
6 ele. 10, 15, 20 Mtr. beam
3 ete . 10, 15, 20 Mtr. beam
40 Mtr . add on

CUSHCRAFT
4 ete . 10, 15,20 Mtr . beam
2 Mtr. Ringo Ranger
2 Mtr . Twist
10 ete. Twist 2 Mtr.
20 ele. Twist 2 Mtr.
Mounting Boom

Classic 33
Classic 36
TA-33
TA·36
TA·33 Jr.
TA·40KR

AT8·34
ARX -2
A 147·20T
A144-lOT
A144-20T
A 14T-MB

4BTV
RM-75
RM ·75s
G6-144-A

HY-GAIN
TH6-DXX Super Thunderbird 249.95 209.95
TH3-MK3 3 ete . 10, 15, 20 Mtr. beam 199.95 169.95
Hy-Quad 2 ere. Quad 10, 15. 20 Mtr. 219.95 189.95
TH3-Jr. 3 ete. 10, 15, 20 Mtr. beam 144.50 129.95
18 HT Hy-Tower 10-SO Mtr . Vertical 279.95 239.95
14AVQ!WB 10-40 Mtr. Trap Vertical 67 .00 57 .00
18AVT/W8 10-80 Mtr. Trap Vertical 97 .00 84.95
203 3 ele. 2 Mtr. beam 12.95
205 5 ele. 2 Mtr . beam 16.95
208 8 ete. 2 Mtr . beam 19.95
214 14 ele . 2 Mtr. beam 26.95

WILSON
System One 5 ele. 10, 15, 20 Mtr. beam 259.95 239.95
System Two 4 ete. 10, 15, 20 Mtr. beam 199.95 185.00

CDE ROTORS
Ham III $125.00
T2X Tail Twister $249.00
CD·44 $105.00

Call for SUPER price on Consolidated Tower and Bark-Tee Coax Cable .
RINGO

Open seven days a week RANGER18HT

Communications Center
The Radio Store C58

443 N. 48th, Lincoln , Nebraska 68504 In Nebraska Call (402)466-8402
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Thi s Is the 1C-701 wit h th e
remote tuning control. On top
01 it is a HAL 6000 RnY unit.
T he 70 1 seems t o have
everyth ing a ham could want
these days.

Not far from the Icom office
is Art Housholder's AGL Elec
tron ics store. Bill took us down
to see Art and we all had lunch
at a great Mexican restaurant
in the shopping plaza with AGL.
Their nachos were superb . ..
as were their sopaipillas. This
made up for the disaster we
suffered the evening belore at
Dallas ' Baby Doe M ine
Restaurant. There, after a
th ree-hour wa it In a disco
lounge wh ich Ju s t about
dealened us and drove me up

....cl;;;;-.. -:.....-......" ... _•
~:.;...._ . • . Y,;!J • ~
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Commodore is not anxious
to let ou t their production
figures, but you can see from
the photograph that they are
turning ' e m out In la rge
numbers. Each system is burnt
in for 48 hours, thus turning up
about 99% of the bummers
before sh ipment. Those few
which do fail are zipped into a
repair lab with a giant com
puter system which digs right
in and checks everything out In
a flash.This makes repairs take
but a few minutes.

The product ion l ine has been
growing rapid ly as Commodore
has tried to keep up with the de
mand. To give you an idea 01
the demand, several dealers
were comp la in ing that they
could sell ten t imes as many
PETs as they were being al lot
ted.

Our next stop on the way
back to New Hampshire was In
Fort Worth/Dallas. There we
fi rst visi ted lcom and got a
hands-on look at their new low
band rig. Even at $1500 I predict
this is going to be a sellout. Bill
Mueller had the rig set up with a
remote digital tuner, one which
could be programmed to check
pretuned channels on any band
or else just tu ne up and down
any band with the push of a but
to n. I' ll be surprised if this isn't
the wa y all rigs will go before
long.

I

Most of the New Hampshire
computer stores set up ex
hibits . Here we see an
Algorlthmlcs system being
demonstrated at the Microcom
puters, Inc., table. Algorithmics
has a corker of a word process
ing system, complete with soft
ware and their own keyboard,
which is specially des igned for
word processing .

The hamlest was organized
by the Interstate Repeater
Soc iety, which would be more
popular with me if the name
was changed slightly to provide
a different set of ini ti als. Her
man Haberman WA1NYS was
the factotum and did a large
part of the organizat iona l work.
Better weather next year, Her
man.

when more obscure technical
details were needed.

SAN JOSE WAS HAMMY
The second large west coast

computer show was in San
Jose In early March. lt was
packed. In case you are still try 
ing not to notice how much
mic rocompu ters have in
fi ltrated Into amateur radio, I
might tell you that several hun
dred hams checked In at th e
Kilobaud booth at San Jose.
And o ne of t he majo r
demonstrations th roughout the
show was the fine exhibit put
on by the local Any group.
They had a banq-up exhibit and
opened a lot of microcomputer
ho b b y i s t s ' eyes to wh at
amateu r radio can do.

The Digital Group was wow
ing 'em wi th their Ham Board,
just recently put into produc
t ion. This Is a single board that
gives you Any, SSTV, and CWo
The only catch is that it is
designed only for the DG
system; however, I'll bet it
won 't be long before we have
some art icles on using it with
other systems ... such as the
TRs-BO and PET.

The Aad io Shack exhibit was
so packed I had to jump up and
down to see who was up front
showing their latest hardware,
the 16K model ($889) and their
new printer ($599) . Com
modore's PET ($795) exh ibit
was just as packed. I did n't find
a chance to get close to either
exh ibit until the show was clos
ing up on Sunday evening.

On the day after the show,
Sherry and I were given a tour of
the nearby PET plant , where
zilltons 01 PETs were being put
together.

~.
•

•

--• •

WIN SOME. LOSE SOME

One of t he dangers of
scheduling a namtest-auctron
in New Hampsh ire in January is
snow. Sure enough, the day
before the hamfest in Man·
chester, New Hampshire, the
snow fel l. It ten in great quan
tit ies, to the delight 01 ski
areas . Thi s did not help the
hamfest, unfortunately. Here
we see Lyle Kaufman showing
hi s baluns to an adm iring
crowd, helped by his daughter

ED ITORIAL BY WA YNE G REEN

to try and mate sideband
kilowatts and super QAP AM on
the low end of 10m phone, the
California group will come up
with some technological eo
vancements which will make
th is pract ical. Until then, I think
I'll stick to the two meg up plan
and let 'em struggle with their
problems ... problems which
are going to get aggravated
considerably as the sunspots
perk up.

The 10m plan which looks
good to me moves all CB rigs
up exactly 2 MHz. This puts
channel l on 28.965 MHz. I pro
pose that channel 1 be used lor
listen ing and br ief calling, with
contacts moved up to channels
5 and higher. Channel 4, on
29.050 MHz, I propose lor
beacon stations.These will per
mit us to know instantly when
and to where the band Is open.
Often 10m will open up and no
one will notice it since
everyone Is listening. Beacons
wi ll help th is situation .

Beacons will also help with
automatic recording of prop
agation, which could help us
better understand the workings
01 this band.

The 2 MHz up plan put s the
tow-powered channelized com
munication s in that part of 10m
which has been least used ...
above most SSB operat ions
and below th e FM and sate lli te
work. It seems like an ideal
spot.

Bot h Bristol and Standard
are endorsing this plan. I know
of no manufacturers endorsing
any oth er plan.

With the 10m band plan, the
Californians seem to favor put
ting the lour Watt AM signals
right down In the midst 01 the
kilowatt sideband operators. I
hope there will be no battle over
this, but that the better system
will win out because It turns out
to benefit more people.

When I started publishing
proposed 10m conversions 01
CB rigs in 73, I explained that
we were looking for a plan to
support. The present plan,
which I modestly call the 73
plan and which will probably be
known as the OSTplan In a cou
pie 01 years, emerged as the
hands<lown winner as far as
my mail is concerned . Once
this was announced, the
turtous letters began to arrive
Irom southern Californ ia . . . an
area which had been almost
completely silent before the
plan was announced.

Frankly, I don 't care what
plan Is used. My objective was
to start a new area for amateu rs
to have fun and to try and put It
in a part of a ham band where it
would cause as little trouble to
ot her amateu rs as possible ...
all to keep down the wars. I
suspect that the same temoera
ment which was involved wit h
people moving to California
has a lot to do with their
tendency toward getting Into
wars. Wh ile repeater wars may
not have started In southern
California, certai nly the most
well known of them occu rred
t here ... and some are stili go·
ing on. They may have gone
along with the 2m band plan of
the rest of th e country, but the
southern Californians are stili
fighting every inch of th e way.
Two meter FM in Los Angeles is
unlike anything YOU'll hear
anywhere else In the world.

Is all 01 th is bad? By no
means. One of the great
benefits of all this com
bat iveness and com
petitiveness of that area has
been the development of teen
niques and pioneering of new
ideas which could be ceo
steered a model for others.
Without all that warring , would
a Gronk Network have evolved?
I do hope someone will write a
short history of th is network,
now that most of its act ivities
have been made legal. In many
ways, the hams of southern
Californ ia are years ahead of
other areas.

Perhap s, in th eir enthusiasm

from page 136
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DIRECTIONAL
GAIN ARRAYS

Stacked for increased perf o r
mance , CUS HCRA FT Power
Pack arrays come complete .
Ready for use when full quieting
results are needed to access dis
tant repeaters or long haul sim
plex contacts .

BEAMS

C07

OMNIDIRECTIONAL
GAIN ANTENNAS

CUSHCRA FT'S
• Ringos
• Rangers
• Stacked 4-pole
antennas are recognized
world wide for their low
angle of radiat ion, ease of
assembly. and tremen
dous performance on all
amateu r FM frequencies.
Regardless of the FM fre
quency , rely on Cushcraft
to deliver
" FULL QUIETING

PERFORM A NCE" .

I

•

DIRECTIONAL
GAIN BEAMS

• Direct 52 ohm feed

• Rugged

• Seamless aluminum
const ruction

· . .and high performance
make for years of t rouble
free act ivity w ith any
CUS HCRA FT FM Beam .

the wall, we were served burnt
and hardened duck. The others
with us didn't make out much
better, so we all left without
eating. We tried to talk with the
manager, but he was unin
terested In our problems.

From Dallas, we drove to Fort
Worth to visit Radio Shack.
Say, if you can get anywhere
near Ft. Worth, be sure to see
the Tandy plaza complex in
downtown Ft. Worth . It is amaz
ing .. . with tw o t a.storv
buil dings already finished and
a as-ttoo r buil ding getting
started next to them. The bet
tom floors have a shopping
plaza built in. The big cen ters of
attraction are a giant Radio
Shack store, a T a nd y
Telephone store, and a Tandy
Computer center. In the middle
of the indoor plaza is an ice
skating rink. Our host was Hy
Siegel K9CCN/5, who was get
ting around on crutches aft er
breaking his leg skating In the
center.

Despite his c rutches, Hy
Zipped us all over the 19-f100r
bui lding, getting me in for talks
with most of t he top brass of
the organization, showing us
the lab where all new products
are checked out exhaustively
before being added to the
Radio Shack line, and finally
taking us to the TRS-80 plant
not far away.

The Tandy complex is so big
that they have built a special
subway which goes from the
ground floor of one building to
a group of giant parking lots
seve ral blocks away . How
many private subways have you
seen? The subway goes to lour
different sta tions around the
parki ng lots and then returns to
the Tandy Center.

Here are some of the TRS-80
systems being burnt In. Radio
Shack runs them for 24 hours,
looking lor problems, very few
of which develop. This is just
one part of the burn-In depart·
ment, so you can't real ly get a
count on their total production
from a head count of this
group.

We have both the TR5-80 and
a PET In the lab at 73JKifobaud,
so we are able to check all pro
grams submitted for these
systems before publishing
them or putting them out on
cassettes.

Ha m s k eep calli ng u p
wanting to know wh ich sys tem
I think Is the best. Honest ly,
each system is so different
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from the other that it Is difficult
to make any overall decision
like that. The TRS-BO, the PET,
the Apple II, and so on are all
excellent systems and they will
do just about anything you
could ask In computing . __ if
you have enough memory in
them , If you have the
peripherals you need, and the
biggest if of all, IF you have the
prog rams 10 get th em to do
what you want.

All of the systems available.
f rom the under $250 KIM
microcomputer r ight on up
through the Apple II at a bit over
$1,200, are fine for beginners to
learn ... 10 learn about how
computers wcrx and to learn
prog ra mming. An d each of
these can be sold without
much of a loss, jf any, If you
decide to go to some other
system. For the time being,
none of these systems have an
available 5-100 interface, so
the hundreds of &100 boards
can 't be simply used with th em.

This will not be a fact for long.
In general, if you want to go

to a bigger system, one based
on th e & 100 bus, you wi ll have
to spend more like $2,000 to
$3,000. But this wi ll be expand
able fo r a long time to come
and will work with the bulk 01
the spec ialized boards being
made . . . for music, for art, for
controlling things, lor connect
Ing to the phone, etc.

You' ll begin to understand
more abou t all this if you start
reading Kilobaud. Th is Is the
only microcomputer magazine
being published for the beg in
ners In the field.

WESTLINK LIVES
Every week Bill Hendershot

produces a five- to te n-minute
ham news broadcast . This is
put on tape casselles and
mailed to the subscribers. The
tapes are then played over
many of the repealers around
the country to br ing rad io
amateurs up to dale on what is
going on.

Bill generally shies away
from co nt roversy in t hese
broadcasts. He gets his news
from the FCC, from HRR, and
other sources. In many cases,
he cal ls the people making the
news and tapes his interviews
with them.

Bil l's WESTU NK programs
have been one of th e better
ways to keep up with the con 
tinuing circus of Rick Cooper,
an effort which has cost Bill a
lot of long distance phone
calls. There is some new phase
to the Cooper epic every week.

Repeater groups interested
in keeping their members up 10

date on the news of amateur
rad io should get in touch with
Bill. Write to WESTUHK, 12731
Rajah Street, Sylmar CA 91342,
for details and cos ts .

The tapes are professionally
done and are quite legal to play
over the air ,.either on the low
bands or over a repeater.

EQUIPMENT COSTS
GOING UP

Since the FCC seems to be
mak ing no provisions for relm
burslng manufactu rers lor the
extra cost 01 design ing ham
equ ipment ac.cording to the
new regula tions, it is a safe bet
that amateurs will be the ones
to pick up the tab.

In add it ion to th e higher
costs of equipment , we will
also have to foot the costs of
dealers keeping and reporting
the records they will have to
manage. Th is probably won't
amount to more than $4 or $5
per unit, but it will mount up in
the long run .

How is a dealer to know if the
license being shown by a pur
chaser is a legi timate license?
The process will have to be
lengthy and cost ly to make
sure that the dealer does not
get in trouble by seiling ham
gear to someone who is actual
ly not a ham.

Tell me ... Is this what you
want to happen? Are you wm
Ing to foot this bill just because
the FCC doesn't have the guts
to tackle th e CB and HFer prob
lem di rectly?

YAESU PREVIEW
The inside scoop is that

Yaesu has tw o new VHF trans-

cetvets coming out. These
should be on hand by summer.
One is for six meters and the
other for two. These will have
digital plus analog displays, be
all mode (i nc l ud i ng 55 B),
operate on the standard spli ts
of 1 MHz on six meters and 600
kHz on two meters, and have a
new type of noise blanker
which is said to reall y work, op
tional l ixed channels, acldc
operation , optional frequency
mem or y, eemr-breek-tn CW
with sldetone, programmable
t o ne burst generator, d is
crimi nator meter ... etc. For
CW OX fans, there is a CW filler
option for the six meter rig.

MORE HELP WANTED
Despite the recent addition

to our staff of two computer
technicians, a computer pro
grammer or two, a ham tecnrn
clan, a couple of marketing
people, more ad people, etc.,
we are stili unable to keep up
with the growth of the business
in severa l aspects.

One major need is for an ex
perien ced ham with con
siderable background and the
ability to write. This would be
an assistant editor position for
73 wh ich would include han
dling the new products section
of the magazine, screeni ng er
ttcles for publicat ion , helping
with the test ing of new pro
ducts and wri ting them up, etc.

The usual resume is not rele
vant to th is work-we need to
know abo ut you r hamming
backg ro und , what artic les
yo u' ve had publiShed, et c.
Write to Wayne Green, 73, tnc.,
Peterborough NH 03456.

;-----------------------

Chain Letter Petition in Support 01 Amateur Radio
Before doing anything else, make at least five photocopies of this petition and give o r send these copies to friends,
neighbors, radio club members, hams you have con tacted, etc. They do not have t o be radio amateurs, bu t just
people who r ealize the importance to the co mmuni ty, to o ur country, and t o the world o f amateur radio. We don 't
want t o lose our bands to CHers and a d ict atorshi p.

The Petition
We, the undersigned, being American ci t izens, d o h ereb y indicate our suppor t of amateu r radio and our opposition
to any effor ts to destroy this valuable service. Si nce rad io amat eurs have been directly responsible for develo ping and
pioneering virtually every communications tech nique in use today , furnish an invaluable source of engineers and
t echnicians for our government and industry , and f urnish ef ficien t com munications during any emergencies, we
cannot afford to let this important resource be wiped out .

Name Address Ci ty State Zip

Name Addre ss City Stale Zip

Name Address City State Zip

Name Address City State Zip

Name Address City State Zip

Suppor t this political action t o preserve amateur radio. Send your peti t ion to :
Wayne Green

73 Magazine , Peterborough NH 03458 73/5/78
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mateur Radio Supply of Nashville. Inc.
-- --- --- -

STORE HOURS
Mon.. Fri. 9 AM - 5 PM

Sun.1PM -6PM

615 South Gallatin Road, Mod ison, lenn.nee 3 7115 • (6 15 ) 868-4956 A40

Authorized dealer for: Kenwood _ Yaesu _ Droke _ learn _

- Dentron _ Ten-Tee _ Wilson _ Tempo _ Swan _ Stondord e

- KlM _ larsen _ Cusheraft _ B & W _ CDE _ Newtronics

(Hustle r) _ NYE _ and others .

These ARSON, INC. policies hove satisfied thousands nationwide.

1. Credit tints Welcome Incept on ". cills1
2. Trades invited.
3. Fast - to your doot - lIeliYery y;, LPS.
4. Larr:' irrwelltory of /NIjar lines - most Items Ire in mea IIIW!

5. free CaUIol
6. Cost of telephone tails .~l be MlkJeted from your ordef.
7. Assurance of fail' dell.. throurtI our utionwide reputWon.
I . WI 'fI "bumill(~ to mike Hot Duls ~ .u.s.O.... Inc.

mateur Radio Supply of North Atlanta. Inc.
-- --- --- --- ---

ARSON ATLANTA, INC.
Pineh•• Plolo Shopping Cent••• 5269·6 Buford Highway, Do.oville GA 30340 • (405 ) 455·1771

TRADE WITH US AnD BEnEFIT FRom OUR VOLumE BUYinG
These are a few of our "HOT" Grand OPENING Specials

Yaesu FT 227R 7400A 2S watts
Fully Syn 2M FM Fully syn. 2M FM
li st $315.00 list $399.00

Coli for Supe r Quote Co li for Super Quote
limited 10 availabl. quantiti., - pric" 'ubi'" 10 d;;;;ng.

.'t1.,.., I...._ S 12.. .•
Shop""", "'dude<! to c_. USA

Ho"" In "'..... pIu. , 00 " ,,,,,,.
<obi. $139' ·

Kg... 'M rotor p1u. 100 fl . ItOCh •
' 010' (Cl b l. a nd 1tG-8U loom
<000 $162,"

Send <o,hi... m e" or 101 ,0 .

CDE
Ham III

KenwoodThe Memorizer

~
- .

" -'~ ,.. ' . B
'- .• • •, .

IOlE Buy at $799.00

Gel Fre e FV10I B
lIemote vso l ilt S125 ....
Se nd COlhie r, che ck Or M.O.
Ship ping will be collect.

VAESU

ATLANTA
NASHVILLE

(405) 455-1771
(615) 868-4956

We're "burning" to make " HOT" deals at ARSON ATLANTA, INC.
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INDUSTRIES
ELECTRONIC COMPONENTS

EQUI PMENT HARD WARE
1922 N.E . f 48th STREET

N. MIA MI, FLA . 331S1

(lO5} 947·1479

-IN4QOO 121 1.00 SPST-slide action
Assorted bag

0:;;
IN751A 5.1 - 400mW IN4001 1211 ,00 4 Sw itch Unit 2 pole-3 pes. ~.

DM74L72- .30 .~

l1V- 1W DM7476N - .30
IN4002 1211 .00 5 Switch Unit of 100 pieces Has holes for ~>cu o .

62V-1V,W SN72747- .50
IN4003 1211 .00 6 Switch Unit Most popular mount ing wi 1w- <o:::.;p
IN4004 1211 .00 7 Switch Un it va lues - 'I. & Vz W ~J,

mig. center ~ -Any 10-1 value DM74L74N- .50 IN 4005 1011 .00 8 Switch Un it 1.95Ibag ~.
M

$1 .00- .15 ea. NE555-.45 IN4006 1011 .00 4, 5, 6 pos.- l.~ ell 21$3.50 .12 10/1.00 8~
IN 4007 rorr .oc 7. 8 pes. - 1.2!i ""

Open frame type motor,
Qu ick co nnect term inals.

6200 pF 33V 5%
7500 pF 33V 5 %
7500 pF lQOV 5%

12000 pF lOQV 5%
15000 pF 33V 5%
15000 pF l00V 5 %
12000 OF 33V 5%

1011 00

501 100 V $.25 ea.
l5OJ105 V $.50 ea .
220125 V S.25 ea.
330160 V $.SO ea.
400i75 V $.50 ea.
500150 V $.50 ea.
1000150 V $.75 ea.
2000125 V $.50 ea.

Over 50,000 in stock

All values-send value
or values needed
$.75 each 10/6 .00

Any Quant ity-Any value

Constant voltage
1151220 V ln .

40VCT 1.3Amp
2OVCT2Amp

$2.95 each
21$5.00

Inp.ul: 120 V.60 Hz.
'00 WaUs. Reted

120CFM . ·1)·· l l al K:
p<essu.e. SIze:
Inlel. 3' · 0 8'1,:

0u11et . 2".8 '1, "
Oil. SIze: 1'- '" ..

IonQ 0 3-'", .' 0
3-';' ··.6Ibs

'~FE 59.\)5

TANTALUM·AXIAL TRANSISTORS SIGNAL DIODE SPECIAL RFDEVICES MICRO·SWITCHES

WHAT'S IT MISC IC-DIODES DISC CAPS POTS

PANEL LIGHT ASS'V DIPPED TANTALUM CERAMIC DISC MYlAR FILM

New-pu lled
from equip.

assorted sizes
consists of E-33's,

23's etc.

15 fo r $1.00

•
• ,. ",.

~• ..
• ..

• ....c,.- ,. ::l
••

T.T.L. T.T.L.

450
7.50

10.50
500
800

10.05
11.95

1400 .15 7473 .25
7401 .15 7474 .35
7402 .20 1475 .30
7403 .20 1416 .30
7404 .15 1480 50
7405 25 7481 70
1406 .35 7483 .90
1407 .55 7485 .90
1408 .25 14.. .30
1409 .15 14.. 1.30
7410 .1. 1490 .55
7411 .25 7491 .95
1412 .35 7492 .95
741 3 45 7493 .4o
741 4 1.10 7494 1.20
1416 .25 7495 .60
7417 .4. 1496 .80
1420 .15
14'" .35
1427 45 741 00 185
1430 .15 74101 .35
7432 .30 14121 .35
7437 .35 14122 .55
7438 .35 74123 .55
1440 .25 74125 .45
1441 1.10 74126 .35
7442 .55 74132 130
7443 85 74141 1.00
1444 .45 74150 1.00
7445 80 74151 .75
7445 .90 14153 .95
7447 .90 74154 100
7448 .90 74156 1.10
7450 .25 74157 .60
7451 .25 7~161 .60

2N5589
2N5590
2N5591
2N6080
2N6081
2N6082
2N6083

$1.10 ea.
21$2.00

CTS Yz" Bushing
V2 " shalt
10K- $.35
l00K-$.35

4 megl40K dual
$.75

20 l or $1 .00
50 lor $2.00
100 for $3.00
250 lor $6.00

500 l or $10.00

AKial lead 
Assorted-25V up

to 15QV-unmarked
You test & save

15fl .oo

TI L322P
.5" red

7·SEG LED

Type ax ac ano-anc
PIN 700- aZ44QA1A

$15.00each

MERCHAN DISE WITH EVERY
$15.00 WORTH OF MAT ERIAL

Veeder Root
120V 50160 Cyc le
5 ctece-c-eocrox.
11/.W)( l "K)( 2" l

" RFE $2.50

.01- 100V
V." l ead Spacing
ARCO TCP-RQ l

20/$1.00

F
R
E
E
$1.00

ITT-CathOde banded
IN4148

Sprague
'11nl00
$1 .00 ea.

2 for $1 .75

SD·~ e-cee 10
AE·906 IC 25

25C185 hi ,. 75
TV 19101t. 25

TA 2N 2925 25
TV . 1 txtr 25

SOl( e.cee 10

2N914 .30
2N2222 .25
2N3055 .50
2N3725 .90

2N3905411 .00
2N3906 41 1.00
2N5086 4/1.00

Mic row ave Diod e
IN23B-Sylvanla

100 MC- l50 KM C
$.60

Assorted values
and voltages

All prime-just
mrxeo up

1011 .00
2512.00

DIPPED MICAS DIODE COUNTERS ELECTROLYTICS

Haydon
Timing Moto rs

120V 60C 5W 4RPM
12V SOC 2.5W 4RPM

" RFE Your Choice $3.00

NE-2 l o ng l ead
ch ic. min . 1t327

Your Choice
101$1.00

.1135 V $.25 10 pF SO V .001 m- l00V
Gri mes ItA7075-5 .15135 V each 22pF50V $.05 .OO22m- l00V

Blue wlc ap & .22135 V 47pFSO V eac h .0047 m- l 00 V
all hardware .33135 V l00pFSOV 251 .01 mF-looV

4/$1 .00 .68135 V 10/ 22OpFSOV $1 .00 $.10each
1.0135 V $2.25 470 pF SO V 1211.00

4.7 m-35 V-20%
.47 m-35 V-20e;-.
1.2 m-20V-20%
10 m-25 V-20%
.015 m- 35 V- 5%

Any 10 $2.00
1 m-SO V .35 ea

We don' t know
but maybe you
do. Has motors

gears, micro switch

' RFE $1 .50

TERMS; Orelers ,.meier $10.00 p lease aelel $I.OO-Money ba cl< gua rafllee on all Items. Please eaa suffiCien t stllppmg charges-Flof/ela res lelents

aelel 4% sa les fn COOs ecceotea with 25% elepos lt on orelers 01 $5000 or more "RFE-REMOVED FROM EQUIPMENT Jl0
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ASSOCIATED RADIO
AMERICA'S #1 Real Amateur Radio Store

OUR

32ND

YEAR

Actual current photos of some of our reconditioned equipment.

We have hundreds of reconditioned items. Save big with
confidence. Reconditioned units carry a guarantee.

We trade· USED on NEW or USED on USED
We sell· ALL major brands NEW & USED
We buy· Many types of amateur equipment.

ASSOCIATED RADIO
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

913·381·5900

•

CALL US WITH YOUR REQUIREMENTS

WE ALSO SELL MUCH OF OUR TRADE·IN EQUIPMENT BEFORE WE
RECONDITION IT. THIS WE SELL AT GREATLY REDUCED PRICE. REAL
BARGAINS FOR THE EXPERIENCED HAM. SEND $1.00 AND YOUR NAME· CALL
LETTERS AND ADDRESS TO US AND WE'll SEND YOU NOT ONLY OUR REGULAR
CATALOG BUT A CURRENT LIST OF UNSERVICED BARGAINS. A50
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-

Take Command of220 MHz!

,--------------------------------------------------
I:' Engineering SpeciaIIles YEs. , .ouId Ok. '" p=",", • 5"""""",,, ,~ my 220 """. ~I

Endoeed pleas.e tnd my " 129 95 (Pnce~ po:»tq and hftndIrJg)_
CalIfornia resldents add 6 % sales 1M.I P O BOX 2233 I

I 1247 COMMERClAL AVENUE S - enclosed . 0 Check 0 Money Order I
I OXNARD. CA 93030 Pleaw ch.arge my 0 Maswr Charge 0 BankATrl<"T1c.'lrd I
I 735 18051486.()817 Credit card - I
I InteTbank • I
I 0 I'll BITE' F'lu o;.e !oend more info. £"pi,atiQll dille I
I 0 I'M HOOKE[)l Please RUSH my Synth/lcoder, Signature I

I Name Call I
I Address _ I
I City State Zip • : •
\ ,
~--------------------------------------------------

* SIMPLE TO INTERFACE · Three wires lind no holes!

.. FULL COVERAGE · 220-225 MHz in 20 KHz steps

* MATRI X PROGRAMMABLE · No more cry~1als

.. EXCLUSiVE "MATRIX MODULES' • Program in seconds

* FULL MODE CONTROL· Simplex, Rep<>aler, Reverse

* LOW POWER CMOS , Draws only 60 rna

* AJLLY ASSEMBLED AND CALIBRATED - Not a kit

* FITS MIDLAND, COBRA, and CLEGG 220 MHz transceivers

The Syntbecoder 509 represents the fiTSt of a
totaUy new generation of frequency synthaswrs.
based on the Jasti'S! advances in CMOS.r.Sl lechnl
qoes. " Matrill; Modules" , which contain programm
ing diodes. make lidding new channels a cinch.
Srmply snip the leads on the diodes not needed.
plug it in. and you are O n The Air' Our unique fn 
terfece design allows you to ow your existing
crystal positions even though IhfO syntheslur has
been Installed. The Spnthacoder ~ also easlly
adapted for Scanni ng a nd Externa l frE'quency
C o ntro l. To sum it up-We ate sure that you will
fmd the new Syntheccder 509 Everything Vou
Wa nt ;1'1 a 220 MHz synthesizer-And at a Price
C o m pa ra b le to Cryst a ls!

E12
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GET YOUR

RA

NEW
10 AMATEUR

•
I

C llBOOKS

$14.95
P LUS SH I PPING

Specialize in OX? Then you 're
looking for the Foreign Callbook
with over 280,000 call s, names and
addresses of rad io amateurs out
side the USA plus many valuable.
additional features of interest to
the DX'r.

$13.95
PLU• • HIPP ING

""',....;....- ~~- -- ~'--- - --"""---~~-"',,- - -- ..'--- -- ._- --.... -'- ... . _-.~ ....... ...- - - -"'-...---- <c:-«'- '- -'-.. -- .----.... -- .- "'- ._---~- '-._--.~-«-= •__..... - -.~:::-
.....".- . --

...-::..:...~~;---

• 'nle,n.t;onal R.dlO Arnel"'" Prell~es'

• Rad IO Arneleu, p",l,xn by Countries'

• A.A.R.L Ptlonel'<; AlpMDeI'
• Greal Ci.cle e.."ings and Charts'
• Intern.hon,' "0'· Ind "z" Sig"als'
• WOrld Stand ard Time Charts !
• Intemalional 1'0,111Into.mariOflI

• Wo rld Prefix M ap '
• f. G.C. Examil\llljon Poinl$'
• Wile", to Buy'
• Tltleg•• pt>ers· At>t>...... tions'
• OX Oper.I,ng Code'
• A.R.A.L COunt". Lilli '
• AI You. 5erv>oe _ AINI""" Radio 0........'
• aSL lotanagers Around the Workl'

• World Wide O SL au.OlAUS!
• Census of RadIO Amateurs 01 the Woncl'

• Teleg raph COGes'
• AMSAT - Qscat Users o..ec1ory'
• Slow SCIon TitIe'onaoon OirI!CIOfY!
• ReciprOCJlI Li<:."ses'

• Hawai i Inclu<le<l '

• Many Other Fea tures'

Respected worldwide as
the only complete authority
for radio amateur

QSL and QTH information.

Save $1.SO order both send $30.40

--~~~~---------~--~-

Ito," P"<o h <h Shipp'"l T.I ..I P' ;<o

See your favorite elect ronics
CALLBOOK $14.95 $1 .50 $16.45

dealer or write direc t for free 0 U.S ·

catalog to the publisher. 0 FOREIGN CALLBOOK S13.95 $1.50 $15.45

Ill inois re sidents o nly odd 5 % soles lox --- --
___ _____ ___ _ h"' _

...mo_

I<6d'...', _

Siltrt ature' _

C ;I~ _

To, o!________"' ["'I-d,~~~~==~__) ,oto

o Masin Charl~ In tu ban k #
Expiration dat~

Charl~ : 0 BankAm~riurd
Credit card #' _

IIAO IO AMATEUR 116 kca 00 INC

~' De01. B 925 Sherwood Drift
... L. ke Bluft. HI. 60044

R1
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1N914
1N4oo5
1N4oo7
1N4148
lN753A
1N758A
1N759A
1N4733
1N5243
lN5244B
lN5245B

DIODES/ZENERS
roo- l OrnA
60IN lA

l000v 1A
75v lOrnA

6.2v 1
,0. z
1:>< ,

5.1v z
13v z
14v z
15v z

.05

.06

.15

.05

.25

.25

.25

.25

.25

.25

.25

SOCKETS/BRIDGES
8-pin pcb .25 ww

14·pin pcb .25 ww
16-pin ceo .25 ww
18-pin pcb .25 ww
22-pin pcb .45 ww
24-pin pcb .35 ww
28-pin pcb .35 ww
4D-pin pcb .50 ww

Molex pins .0 1 To-3 Sockets

2 Amp Bridge loo-prv

25 Amp Bridge 2OO-prv

.45

.40

.40

.75
1.25
1.10
1.45
1.25

.45
1.20

1.95

TRANSISTORS. LEOS, etc.
2N2222A NPN (2N2222 PllISt ic .I O)
2N2907A PNP
2N3906 PNP Ipl8$ticl
2N3904 NPN IPlast ic)
2N 3054 NPN
2N 3055 NPN 15A 60v
T1 1'125 PNP Darlington
LEO Green. Red. Clear. Yellow
O.L.147 7 leg 5fS" High co",..tIOd.
XAN72 7 leg com-anode IReell
MAN11 7 seg corTHlnode IRed)
MANJ610 7 seg COrTHlnode IOr.,.1
MAN82A 7 seg COrTHlnode (Y.llow)
MAN14A 7 seg com-ealhod. IRId)
FN0359 1 seg corTH:alhode IR-:l)

.15

.15

.10

.10

.3&

.50

.3&

.15
1.95
1.25..,.
..,.
1.25
1.50
1.25

9000 SERIES
9301 .85 95H031.10
9309 .35 9601 .45
9322 .75 9602 .45

MICRO·S. RAMS,
CPU'S, ETC.

745188 3.00
1702A 4.50
MM5314 3.00
MM531 6 3.50
2102-1 1.45
2102L-1 1.75
T R1 602B 4.50
TM5 4044·45N L 14.50
8080AD 12.00
8T13 1.50
8T23 1.50
8T24 2.00
8T97 1.00
2107B-4, A 4.00
2708 11 .50

CMOS

19

SPECIAL
DISCOUNTS

Total Order Deduct
$35 · $99 5%

$100·$300 10%
$301·$1000 15%

$1000 • Up 20%

LM723 .50
LM725N 2.50
LM739 1.50
LM741 18·141.25
LM747 1.10
LMl 307 1.25
LM1458 .95
LM3900 .50
LMi5451 .65
NE555 .50
NE556 .95
NE565 .95
NE566 1.75
NE567 1.35

74L500 .25
74LSOl .35
74LS02 .35
74LS04 .30
74LS05 .45
74L508 .25
74LS09 .35
74LS10 .35
74LS11 .35
74LS20 .25
74LS21 .25
74L522 .25
74LS32 .40
74LS37 .35
74LS40 .45
74LS42 1.10
74L551 .50
74L574 .65
74LS86 .65
74LS90 .95
74L593 .95
74L5107 .85
74LS123 1.00
74L5151 .95
74LS153 1.20
74LS157 .85
74LS l64 1.90
74L5367 .75
74LS368 .75
74C04 .25
74C151 2.25

745133 .40
745140 '. 55
745151 .30
745153 .35
745157 .75
745158 .30
745194 1.05
745257 (81231 1.05

.45

.75

.75

.95

.25

.25

.30

.30

.30

.35

.45
1.95
.45
.65
.45
.40
.4 5
.55
.55
.B5

.35

.35

.30

.30

.35

.35

.3 5

.35

.35

.20

.20

.25

.20

.35

.60

.65

74H72
74Hl0l
74Hl03
74Hl06

74LOO
74L02
74 L03
74L04
74L10
74L20
74L30
74L47
74L51
74L55
74L72
74173
74174
74175
74L93
741123

74500
74502
74503
74504
74505
74508
74510
74511
74520
74S40
74550
74551
74564
74574
7451 12
745114

.15

.25

.20

.20

.35

.35

.35

.45

.30

.26

.40

.20

.25

.2 5

.25

.15

.25

.20

T L 
1.25

.75
2.25

.95
1.75
1.05
.75
.B5

1.25
.95

1.25
1.25
2.35
1.00
.B5

.35

.35

.50

.50

74Hoo
74HOl
74H04
74H05
74H08
74Hl0
74H l 1
74H15
74H20
74H21
74H22
74H30
74H40
74H50
74H51
74H52
74H53J
74H55

75108A
75110
75491
75492

- T
74176
74180
74181
74182
74190
74191
74192
741 93
741 94
74195
74196
74197
74198
74221
74367

LIN EARS, REGULATORS, etc .
lM320T5 1.65 LM340K15 1.25
l M320T12 1.65 LM340K 18 1.25
LM320T1 5 1.65 LM340K24 .95
LM324N .95 78L05 .75
LM339 .95 78112 .75
7805 ( 340 T S) .95 78115 .75
LM340T12 1.00 78M05 .75
LM34OT15 1.00 LM373 2.95
LM340T18 1.00 LM380 18-l4 PIN) .95
LM340T24 .95 LM709 (8 , 14 PIN).25
LM340K12 1.65 LM711 .45

.25

.30

.35

.40

.55

.75

.95

.75

.25
1.35
.55
.95
.95
.35
.75
.60
.80

1.15
.35
.35
.55
.55
.45
.35

1.35
.90
.B5
.65
.75
.95
.95
.65
.B5
.BS
.60

1.50
1.35

.80

7473
7474
7475
7476
7480
7481
7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496
74100
74107
74121
74122
74123
74125
74126
74132
74141
74150
74151
74153
74154
741 56
74157
741 61
74163
74164
74165
74166
74175

7889 Clairemont Mesa Boulevard, San Diego, California 92111
(714) 278-4394 lCa/if. Res. )

All orders shipped prepaid No minimum
Open accounts invit ed CO D o rders accepted

.15

.15

.20

.20

.' 5

.25

.35

.55

.25

.15

.10

.25

.30

.35
1.10

.25

.40

.15

.30

.4 5

.15

.30

.30

.35

.25
1.15
.45
.65
.45
.6 5
.95
.95
.65
.25
.25
.20
.25
.40
.45
.40

INTEGRATED CIRCUITS UNLIMITED

MCT2 .95
8038 3.95
LM201 .75
LM301 .45
LM308 (Mini) .95
LM309H .65
LM309K 1340K'5)85
LM31 0 1.1 5
LM31 1D (MIl'll) .75
LM318 IMII'II) .95
LM320K5I790511 .65
LM320K1 2 1.65

Discounts available at OEM Quantit ies Ca lifornia Residen ts add 6% Sates Tax
Allie's Pr ime /Guaranteed . All orders shipped same day received.

24 Hour Toll Free Phone 1-800- 854-2211 American Express I BankAmericard I ViSi I MasterCharge

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7416
7417
7420
7426
7427
7430
7432
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7450
7451
7453
7454
7460
7470
7472

.15

.15

.20
3.95

.95

.35

.95

.45

.45

.20

.20

.40

.95

.90

.35
1.10
1.10
.50
.B5

1.00
.B5
.25
.75
.30

1.95
.50
.95
.35

1.50
2.45
1.25
1.35
.69
.95
.95
.95

1.75
.45
.45
.95
.40
.35
,70
.4 5

14.50
4.85

4000
4001
4002
4004
4006
4007
4008
4009
401 0
4011
401 2
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4030
4033
4034
4035
4040
4041
4042
4043
4044
4046
4049
4050
4066
4069
4071
4061
4082

Me 14409
MC14419
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ICor f ET', WITH
55 110 S10 ORDERS,1
DATA SHEETS
WI TH MANV ITEMS.

VARIA BLE 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
1neludes All Components except Case and Meters
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_ MONEY·BACK GUARANTEE
_ALL TESTED AND GUARANTEED

ADVA ELE CTRONICS
BOX 4181 EP. WOO DSIDE, CA 94062
Tel. (4 15) 851-0455
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SPECIALS- THIS MONTH ONLY

$7.85

$0.84
.84

3.50
.94
.94

3/$'
2/$,

$1.75
1.95
.99

1.45

1.45
3/5'
21S'
3/$'

53.75
2.89

low Bias Current Dp Amp. Super 709
5 Volt Regulator TO·3
Adjustable Voltage Re1julator 2-37V
2 Watt Audio Power Amplifier DIP
Phase locked loop DIP

Precision Voltilge Re1julator DIP
Dual 741 Compensated Op Amp DIP
1024·Bit Static RAM (1024 I( 1) DIP
FEr·lnput Op Amp-like NE 536/"A740
4·Transistor Array/Darlington
RF /IF Amplifier DC to 120MHz

FM IF Amp/limiter/Detector DIP
Dual High Gain Op Amp mDIP
Precision Fast Dp Amp mDIP
Dual Hi Gain Dp Amp- Compo mDIP
Function Generator/VCO with circuits
256·Bit PROM 132 I( 8) 50ns

lOGIC PROBE kit-TTL, CMOS , etc.
Machined case included - Y: hr. assembly

lM308H
LM309K
LM317K
LM380N
NE565A

LM723CN
LM747
2102
2740DE
CA3018A
CA3028A

CA3075E
RC4558
N5556V
N5558V
8038
8223

LP-l0

$2.00
50/$1

41S'
4/$'

$1 .00
2.95
8/$'

3/$1
2/$1
21S'
3/$1
3/$'

'OIS'

, 0/$1
4/$1

25/$1
$1 ,00

Germanium Diode 60V 10mA
Germanium Diode 80V 200mA
Silicon Diode 100V 10mA
Hot Carrier Diode (HP2800, ete.l
Power Varactor 1-2W Dut @432MHz
(Specs & Circuits included with F7)

GRAB BAG -Mixed zen ers, rectifiers, etc.

NPN High ·Speed Switch 75ns
UHF Transistor-Osc/Amp up to 1 GHz
P·Channel FET Amplifier 2500"mhos
NPN Dual Transistor 3mV Match 11225
NPN Amp/Switch 0100 40V 200mA

PNP RF Amplifier & Switch
N·Channel Audio FEr Super low·Noise
150 Volt PNP Transistor for Keyer
N·Channel FET VHF RF Amp
N·Channel Fer High-Speed Switch 40n

Mounting Kit.Mica insulator & bushing

DIODE

2Nl06
2N918
2N2609
2N2920
2N3904

2N4122
2N4869E
2N4888
E112
TIS74

TO-220

lN34A
lN210
1N914
1N6263
f7

SEND FOR ADVA'S NEW 1978 CATALOG
OVER 700 SEMICONDUCTORS. KITS, CAPACITORS, ETC.-SEND 13. STAMP.

A24
ELECTRONICS

BOX 4181 EP

WOODSIDE , CA 94062
Tel. (415) 851 -0455
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Your Store "" Primo Compononts _ Money sack GUlrentoo on III Ordo..1
Toll-Free Wats Une - 800-631·7485 . Open Saturdays
In New Jersey Call (201) 964-5206

SPECIAL

WESTINGHOUSE TUBES-BOXEO AND BRANDEO

lowest prices H23

6l.Q6.6JE6C 4 Il5
6ZIO,I!J10 4 30
BFQ7,1IC67 2 00
12AT7IECC81 . 2 00
12AV7,1ECC82 . 200
12AX7,1ECC83 . 2 00
128Y7A1VIO ... 2 2O
12HG1116N7A .. 3.30
17JZ8 __ 250
2'W .. _ 300
33GY7A 375
36MC6 , 5,00
38HE7 . 3 85

Transistors
CAT. Orde, by Cataloll. & Type.

T1 2N918ITT ,5151.00
T2 2N2904ITT ,51" .00
T3 2N2219ITT 5/11.00
T4 2N4949 House ll 21" .00
TS MPS5112MOTO .. 101$1.00
T6 2N3638S ,S 10/" .00
T1 2N2102 House il 51$1.00
T8 3Nl40Fet NChanneI 2l51.00
T9 2N29011TT 5 " .00
Tl 0 2N91 4 ITT 5 " .00
Tl l 2N2369AITT '0:" .00
T12 2N2368ITT 10 " .00
T13 2N1Q6 MOTO .. .-_. 10 " .00
T15 [)41E1GeP C... 10 11 .00
T1 6 2N34t6Sprague .. 5 51 .00
Tl 1 MPS2369ITT ., 10/$1 .00
T18 "'lPS3104 ITT 101' 1.00
T19 2N108 MOTO 5/$1 .00
T20 2N3055S, S 21" .00

Electrolytics - all Axia l Leads
CAT. . O.da. by Cel . • & Type II

C IS .15 J1- F 400 V. 5/11.00
C t 6 1"F 50 V . 51" .00
Ct 1 10Jl- F 50 V 5/$1 .00
C18 1.0Jl-F 200 V . . . . 5151 .00
C19 25J1-F2SV 5/$ 1.00
C20 5J1- F 2S V .. , 5/$1 .00
C2 1 500Jl-F 15V . 51" .00
C22 1500Jl-F 3V 5/$1.00
C24 l000"F6V 51" .00
C25 2OOO"F2.SV 5/" .00
C40 SOOJl-F SOV . . . . .. 4/51 .00
C46 4.1 J1-F 50V . . 4/$1 .00
C53 4 1 Jl-F 35 V .. .. 4/$1.00
C56 220" F 16 V 41$1 .00
C63 l000MFO 35V ,4/$1.00

Tantalum, Axial Leads
Cat.. Ora. by Cat. . & Typell
C13 .041J1- F 200 V 10/$ 1.00
C44 l MF3SV 10/lt .00
C48 lSJl-F3SV 10/St .00

Voltage Regulators
Cat.. Ordar by Cat . • & Type .

l Cl 180S Pos $1 .00
lC2 181SPos $1.00
1C3 1806 Pos $1.00
IC4 1905 Neg ., $1.25
l C5 18 12 Pos , ' 1.00
lC6 1824 Pos $1.00
1C1 1915 Neg 51 .25

Mylar Caps
Cat. Ora. by Cat.. & Type.

C9 1,0 l 00V ~5% . . ... 10/$ 1.00
en ,0 18MF 400V~ 10% 10/$1.00
C12 ,41 J1- F l00V:; 10% . '01" .00

6MB7 ...... 2.40
6HM56HM . 2.30
6HZ6 200
6JC6A 265
1!JS6C , , . " 50
6JU8A . . 2 60
6K06 90
6K£8 360
9<TtI 325
6I<Z8 2 40
6L8GC ...•.. 3.60
6186 .. .... . " 75

6CG3fN3I03 . 2.!iO
6CJ3'6CH3 . 2!iO
6D'N-48 ...... 2!iO
6EA8 , , . . 2!iO
6EJ7IEFl8<l . 2,20
6EW6 ..... .. . 22O
6FQ7,16CG1 .. 1 8$
6GF7A 320
IJGH8A , 2 00
6GJ7/'ECFtlOl , 2.25
IlGM6 , B O
6GlJ7 .. .. .. . . 250

W2 1!iO
2AV2 200
~ 3,'0
JAT2B 3 00
3CU3A .. , 3 75
3D8313CV3 .. 3 30
3HM5J3HA5 • . 2.!iO
5GH8A 275
MOSA 2.00
lIAlJI!!A 2 00
6Bl<4ClEL4A.. 4 eo
Il8LaIECfao .. 1,75

zener Diodes
Cal.. Order by Cal. II & Ty.,..
0 1 5.1V1watt l0/$1 .00
04 22V 1 wall 10/$ 1.00
05 3.9V "OOMW '01" .00
0 1 6 ,8V400MW 10/" .00
08 8.2V400MW 10/11.00
01 0 30 V400MW 10/$1 .00
011 10V 1 Wa ll 10/$ 1.00

Rectif iers
Cat. • Order by Cat. • & Ty.,. •
02 INI084 , . ,41' 1.00
0 3 IN4384 10/$1 .00
D6 IN645 10/$1.00
0 13 :'J5AMP SOVDO-S Ca se 21" .00
Ot4 25AMP 20QVSnclge Beet . , " .75
023 IN4 t 48 S wilching Diode ,50/' 1.00
016 IN4001 ,10/ .55
011 IN4002 . . . . . . . . . . . . . . . . .10/.65
0 18 IN4003 10/.75
019 IN4D04 10/ .15
020 IN4DOS .. . .. . 10/.95
0 21 IN4006 . 101$1 .00
0 22 IN4001 , ., .. , , 10/$1 .00

DISC Caps
Cat.. ans.r by Cat. • & Ty.,. .
c r 680 MMF 500V ~ l O% .. 201$1 .00
C2 2oo MMFSOOV ~1~P.C 20111 .00
C3 390 MMF 4DOV ~10% , ... . 201" .00
C4 220Jl-Jl-F500V ~ 1 0'%PC , . 201" .00
CS 820 PF 1000V ~1~PC.. 201$1.00
C6 21 PF SOOV ~ 10% .. 20111.00
C1 410 Jl- F 2kV ~ 2O'lIo 20111.00
C8 410 PF2kV~2O% . .. .. 20/11.00
C34 03J1- Fl00V~20% P.C l O/$1.00
C41 16J1-Jl-FSOOV~ S% P C 20/$1.00
C42 .001 PF l00V~1 0"'4P C 20111 .00
C4S . t MF SOV~ l O% _.. 201$1.00
C41 lSPF100V~10%P.C , _.. 20/" .00
C49 22J1-F750V~ 10% P,C. . . .. .201'1.00
CS2 22PFSOOV~ 10% . ". , . . ,.201" .00
C54 100 PF l OOV ~ t o% ,20/$ 1.00
CS1 16PF500V~S%P.C 201" .00
CS9 22PF1SOV:;1 00!.PC 201" .00
C61 22 PF 2OOV:; 10% 2011 t .oo
C62 33 PF 1 00V~ 5% 20/$1 .00

ICSOCKETS.
Cat.. Orde. by Cat. • & Ty.,. .
'-4 1 G.a,n of Wheal O'splay lamps 10111.00
M2 8 PIN . 5/$ 1.00 "'lS 18 PIN . S/11.OO
"'l3 14PIN ,5/$1.00 M6 24 PIN . ,21" .00
M4 16 PlN .5/$ 1.00 M1 28PIN . ,21$1.00

M8 40 PIN ..2/$t .00

Tra naformer.
Cal.. Order by Cat. • & Type.
M22 Min.AudIo 1'· squa.e 10/$1 .99
"'l32 10 Volt line Trans!ormer.

10 watts ' 2.90
"'l40 6.3YoI11 1.2 amp " .49

SPECIALS
Cat. . Orar by Cal. . & Type II
M12 I " PiOI'Mr Plnc uslon speabrs.

3.2 OHMS. 1~ watts $3.95 a pel r
MI1 I FT. Sla reo Erte ns lon Cofd.

RCA plugs at both ends ,2111."
"'l33 16PlnStrlp sockell, By AMP 10/$1 .00
M416FT.UnaCOrd , ,I/' 1.00
M.49 6 DC Battery Holder 3111.00
M29 SPOT 12 Volt Relay

5 AMP contact Plug in style ,11.00
'-435 Ohrlable Trimmer Cap 3-18 PF, 50 volt . .5/11 .00
"'l48 2.5 MEGTrimmer Pot ,$/$1.00
10469 50K Trim Pot, Pc: mount thum wheel ' 01" .00

OPTO SPECIALS
Cat. II . Order by ea" II" Type II
0 1 7 seg . Display

.33" 707 MAN 1 C.A. 01 c.c. . ..59 ••• 01' 10/$5.00
03 Diffused Jumbo Red Leds 0 2" .71$1.00. 1001111.00
04 DL741 JumboOispiaysCA, _ $1.35
05 25PK LEOS ASSTD Sizes & Colors, , , , $2.50
06 J umbo Red l eds __ 10/11.00.1001$0.00
01 9 d.g'l d,splay by NallOfla l . . . . '1 .00

MA1003
MOBILE CLOCKIMODULE (Natio nal)
' 18" complele

Attaches directly 10 9-12Y Battery. Automatic
Nighttime Dimming . Fluorescent Disp lay
give. Color Choice (Red, Blue, Green or
Yellow) when used w/corresponding Co lor
Filter. Inc ludes - Module, SwitChe5. & Filler

ADAPTORS
Cat . Order by Cat.• & Type II
'-4 16 AC DC 120V inpuI6UOC 130 MAoutput . ,' 1.00
'-465 AC Input 120VAC.

3.1w1output 9 UDC. 100 MA ," .50

TERMS ANO CONOITIONS
Add $ 1.50 P<l!'tage a nd handl ing for .ll
Qrder$ within U.S.. COD order'5 " add
$2.00 for postage and handling.
S7 . Mifl. order. Phone orders accepted.
$15 Mm B.A.NiRl. Master Ch arge orders.
N.J . Residents add 5 % Sales Tax
Outs ide C;:~tntinenUII U.S. send U.S.funds
q nly, and mcl ude suff ic ien t postage for
first etess mail .

send for Free Hobbl House C.t,log

969 BALL AVE.. UNION, N.J. 07083
Retail Store Open Mon.-Sat., 9 to 6

LM555 TIMERS ••• •• ..• , ... , ••••••. . . . .31.99

SWITCHES
Cal,. Ordet byCaI.. & Type .
M9 Sound Actuated Switch _ 15
"'ll0 Dry Reed Switch, 5 A'-4P. 11S VAC 251" .91
"'l13 250KSllckYolumeContro l By"'l a lior y 4/$1 .00
MSl OPOT Momenlary SUde SwilCh 10/$ 1.00
"'lS2 OPOT Slide Switch Low ProWe 10/$1 .00
'-453 OPOT Sllde Sw'tch Long Bullon 10/$1 .00
"'l56 OP4rSIldeSwltch 10/$1 .00

ALUMINUM CASE WITH FILTER. $5.75
(switches incl uded With clock kit). In Silver ,
Black and Gold, Filter colors - red , blue.
green, or yellow.
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Frequency
Counter

UTILIZES NEW MaS- LSI CI RCUIT RY$79 9 5
kit

Isn~1" il l:JllfU!J'i-
.."
..'

...," "."

you· ... request ed it , and n ow it ' . herel The CT·50 frequency
I;QUnter kit 1'1 .. more t..-tures than c o u n t e rs selling tor twice Ike
price. M.luring frequency i. now as Bny as pushing a bunon, the
CT·50 willeutomatically place t he dec imal poin t in ell modes, giving
yo u quick, re lia ble rea dings. Want t o use the CT ·50 mobile? No
p roblem, it runl equally as _ lion 1 2 V dc as it dOM on 110 V ec.
Want luper accurllCY ? The CT -50 uselthe popular TV colo r bUB!
freq . of 3 .579545 MHz for t im e be... Tap off a c o lor TV .... ith our
edapter and get ultra accuracy - .001 ppml The CT ·50 Oft«1
p rOfessional quality er t he unheard of p r ice of $79.95. Order yourl
t o d a y I
CT ·5 0 , 6 0 MHz <:o unter k it $79 .95
CT·50 WT . 6 0 MHz <: o u n t., ired and tested 159.95
CT·600. 600 MHz pres<:al_ option for CT-50, add 29.95

SPECIF ICATIO NS
Sensit ivity : I_stha" 25 my.
Frequency T. n ge , 5 Hz to 60 MHz , typically 65 MHz
Gatelime: 1 second, 1 / 1 0 second, wi th 8utomlltic decimal
poin t posit ioni ng on both di rect and p rescale
D isplay : 8 digit r ed LED .4" height
A ccuracy : 1 0 ppm , .0 01 ppm w ith TV time baw l
Input: BNC. 1 megohm direct. 50 Ohm with p• .-:,,18 option
Power: 110 Vec5WettsOf 12Vdc O l Amp
S ize: Appro.. _ 6" .. 4 " x 2 " . high quality aluminum c ....

Color burst adap ter for .001 p p m accuracy

CB-1 . ki t . • • •. •. . . • . • . .. . . . • . . • . . . . . • • . . . . . . $ 14.95

LED BlINKY KIT
A gr. t attem ion gatt• .-.hid> alt.natelyfl_. 2 Jumbo LEDI. UlII l or nama bldaeo.
buttons, or ....rnill(l1YP'8 ""nellights. R"ns on
3 to 9 valts .
Cornpl". Kit • •• •• • •• • • • . • • , . . .••• $2.95

DECADE COUNTER PARTS
Indude1 : 749OA , 7475. 7447 , LEO .,ado"t,
curr_ limit r.i.tors. and innrl<f;lions on an
..sy to build low cost frequency counull'.
Kit of ~r1S. DeV·1 $J,SO

COLOR ORGAN/MUSIC LIGHTS
See music: <:ome alivlIl 3 diller,m lights flic:ker
with mul ic or voice. On, light lor lows. one for
Iht mid--rarllll and one lor tht highs. uc:h
channel individually ad justable. a nd dl i..... up
to 300 _t11.. Gr. t for partiei. band music:.
nite clubs aoolnOlll•
Compl"e Kit. ML·1 $7.95

SIR EN KIT
Produces upward and downward wail <:her
K tar ist ic: 0 1 polic:1l siren. 5 _It1 audio output ,
runs on 3-9 VOlts, uses 8-45 o hm speaker.
Ca mpl"e K it. SM-3 ........ .....••. $2.95

POWER SUPPLY KIT

FM WIRELESS MIKE KIT
Transmit up to 300' to any FM broadcast radiO,
uses any type of mike. Runs on 3 t09V. Ty pe
F M.2 hal added super sensitiw mike pr.mp.
FM· ' .. , $2.95 FM·2 $4.95

SUPER S LEU TH AMPL IFIER
A suPet' -sensit i.,. amplilier which w~l pic:k up a
pi n dl op at 15 reett Grea t lor monitoring
baby's room or as a general p urpose t est
amplifier . Full 2 watts of o utpu t, r uns o n 6 to
12 volts, uses any rype 01 mike. Requires 8-45
o hm speaker.
Campl.-. Kit. BN·9 . •..•.. •..•.•.•• $4.95

e-.....__ ____ .15 _ ..... _·5_
.. , _. !IO,"v""', '_"..... _ ~ ~ " ,_ .._........R_~.
lI-tl V " , II '" 30 vet
C_..... K • • 1'S,3LT •• , •• " ••. 16....

TONE DECODER 1t11"'_._---._""',_.~ ... "'_ 1,....-.
,_. __ ,_,,_. ~, Ie ...-......
_,__' _ _ o<'_.F SO<
_ . _ , 0' 0_ ,
'''' " """on ,o""" on. doC"" R"". on'
'0 n ""'"
~... ~" , TO,' ..........• so....

".....,..
••

$ 11.95
t Ol$t ,OO
tOl$1.OO

:JI$ t .OO
3 /$ t.0 0
3 /$2 .0 0
3 /$2 ,00

"

FERRITE BEADS f------- - - -------
.." b ,nl".n<! _ CI
15/$1 .00
6 _ ealO" 8aad.
51$ 1.00

...,.* _._..__ ~...<4__,_ ...
'" Dc"""'c .

SOCKETS
f>/$ I.OO
f>/$ I OO
21$100
31$2.00

CALENDAR A LARM CLOCK
H _,.... on. eo..d ....... ' 00'.
~ " _ __.'h_ 4""_ UM.

b oi'" " ""0 _'. ";00 _ '" _ ...'
fEA TVRES'
• • 0 .....- c .O _ .......• e-- _ _ _

4
_ _

• r",.> , ..,..~ . 100' , d_ ....
• ••" b.", ... ..... 0.,,,."." ,"..." ..
C"m"' Kit . I• • caM.
Oe-9 .. .. . _ .. _.. S34.115

tN9tU, 501$2.00

TRANSISTORS
MRf238 3 0W V H F
N PN 2N3904 tVP.
P NP 2N3906 ' VP .
NPN POW<>' T.b 40W
PNP Po ",. , Ta b 40W
F ET M PF 102 tVI'.
UJT 2N2646 ' VPl
2N3055 NPN Po ....

VIDEO TE RM INAL
KIT $ 149.95

CAR
CLOCK
KIT $27.95

",,. ~_" o.....c .. DC
4 M.... _ ..... ' .~~....._,4,_ ",,,0._4,_ .__• _
4" _ _4"" __ _....... --,.....
C---", ' •. DC" l-".OO

T~'21 0 • •,
T~"' O. • _ ... . ..., ' ..
vO , . v_ ,. ~ ,-., ,

• _ _ O'C ... -..col
'''_ ' _ ' h __._ ....

'" --,_ -_..- _._.. - "'''' '"
....... "". '00 , v"_ •."".' "''''' •...,
.... " ' " ' '''' .. 11600 " 2 . _ ••, >2 d>M O. , . " ,•_ """ __., 'M _-- -- '" .., __-_ ...__ ,.., _~ A"" _ . _._ ..._ .__ _4_... '_
.-,.--'--_....- ~- -.- -... _ .. ,_._ _' .. >.'_"_" .._. TOO........_..._ _.--_..._~-_ ..-_..-

.59

REGU LATOR
7 8 M G $ 1 .49
309. ,8 9
309H " ,9 9
3 4 0 K t 2 ...~ 99
'B05 ~(.j ,B9
'Bt 2 $ .8 9
' 8 t 5'" ,8 9
'81B 89

PC B.-d

"..".1'111",,_.
$1.49

I OOV.1A tOlSIOO

125"

141 DP·AMP SPE CIAl
Foc. ...V poi_ m,n; d ip ""h lK>. h

X• •" • • nd 141 -' n u m......
10101 $2.00

30 watt 2 m etOf'
POWOf' Amp

T.... I RE el.... C PO_
.mp no" i l..' . m.d ""0.' F " ...
W i n 1" . 30 W.... o"• • 2 in I"" t 5
0 I ,1'1 I"" 8 0 "' . 1""'''''1>11 .... " • •
co m p" ' ...I. h . 11 1' in,""c'i"n•
• nd d.,. i1 . On T R , V. Ca... n O'
Incl o d8d
Compl • •• O( i' . PA 1 $22.95

CLOCK KIT
6 digit 12/24 ho ur

LI NEAR
555 $ .5 0
556 . 75
566 1.4 9
567 t .4 9
14 5 B . 50
l EO D RI V ER
7 549t .5 0
7 549 2 . 50

$8.95
0 ".. no'
,nct.... bottd

'" ".nsl"".....

$2.95
.ae

"".ae
.sc
"3 .50

HID 359 .75
HID 510 1.25 t4 P IN
Dl '07 1.2!'j 16PlN
HP 7730 1.2!'j L_.".",..":::-'-'-' -i 24 PIN

40PIN
Rod PoI..- Ood F.,..... 4 .2!'j"" 1

D.oon lItV.2 ,5 , &n 1,00

5314 C' o<: .
zescc
745112
'447
'473
74 75
749 0A
7 4 143

Wan! a cloc k t h at
100k1 good enough f or your

living room? Forgo t the corn
petl1or'l kludges and try one of

ourll Feetur": jumbo .4" digiti.
Po la ro id lens filt« , e"truded a lu m inu m

ea se ltVailable in 5 co lo rs, q .... lity PC bouds
a nd super inst ructions. All parts a re induded. " 0
e"tr alto buy . F u lly gua ranteed. O ne to t wo h o ur.
assllmbly time. Colors: I l1ver. gold. b lack, bron ze,
b lua (specify).
C lock kit. OC·5 $22.95
Alarm clock, oc·a. 12 hr o n ly 24.95
MObile dock, OC·7 _ 25.95
Clock kit wi th 10 min 10 timer , OC ·10 25.95
Assembled a nd tested c lockl availflb le, odd
$10.00

CHEAP C LOCK KIT
DC'" F"" OfM
8 6 <1og" -'I'· lEO
8 12 "" 24 !"" moI'

E...... .h. ._ of .0...
c""n,,, .0 600 "'H. W"'•• "" Itt>
.11 co u n _ .. l ... . h... 150 """
. "".i' iv; 'V . 5I'ocif . +to "" -r ce
.... i.~ , , ...' od. P $ · lB ,. $ 59,95
0(1,. PS I II $ 4 4 .95

600 M Hz
PRESCALER

lEO DISPl A VS

~

R8
200



2M LINEAR POWER AMPLIFIERS,
LPA 2- 15 Kil 15Wp.e.p. S69.95
LPA 2-70 en 70W p.e .p . SI39 .95

Frequency Schemes Available:
VX2-4 28-30 · 144- 146 0 Other freque"cy

o
VX2 -5 28-29 ·145-146 0 """ ges availabl.
VX2 -6 26-28 . 144- 146 0 0 " specIa l order

either one

If\C ludi''9 Q'yttol

- ONLY 534.95

New VHF&UHF Converter Kits

VX2- ( I TRAHSVERTER KIT 159.95
...25 Opt'o_1Cabinet~ X_I.rAP'" $20

let you receive 05CAR signals and other exciting
55B, CW,& FM activity on your present HF receiver.

Use inexpensive recycled JO or n meter ssb exciter on 2 meters.

FEATURES,
e Li"ea' Converter for SS8, CW, FM, el<: .
e A frac lion of Ihe price of alher ""i ts
e 2W p.e . p. output with 5 MW of drive
e Use low pawer tap on exdler Or a tle"ua tor pad
e Ea.y 10 0119" wilh bui lt -i" t.,1 pai""

RANGE
20-83 MHz
83- 190 MHz
220-230 MHz
Give exacl bond

5'2.95
524.95

MODEL
PS-LO
PS- HI
PS-220
PI6 Wi,.,;!

P8 Kjf 510.95
P16 Wired 521.95
MI"ialure VHF model for

e Cove" any 4 MHz bamj tig,1 ' pace, - ,in a"ly
' 20 d8 goi" e l2 Vdc If,! x 2-3/8 i"che, .

e I- If,! x 3" e Covers a"y 4 MHz ba"d e l2 Vdc
eldea l for OSCAR e Diode protec tia" e 2Od 8 gal"

MO DEL RANGE

P9-LO 26-88 MHz
P9-HI 88- In MHz
P9-220 In-23O MHz
P14 Wired Give exact bond

Grea t for OSCAR, SS8, FM, ATV. Over 10, 000 in
Ute throughoul lhe WOI" ld on all type, of receiver' ,

PIS Kit S18.95
P35 W ired $34.95

' Cove" a"y 6 MHz ba"d i"
UHF ra"ge of 380-510 MHz
e 20 d8 gol" e Low ....;'e

P9 Ki,
PUWirH
D.lu><e ....f ...oo.1for opp
lica tions where o.paC8 permin.

FM/CW TRANSMITTER KITS
BUI LD UP YOUR OWN GEAR FOR OSCAR CW
OP£RA TION , FM REPE ATERS, CON TROL LI NKS
e Profesoio....1 Sou"dlng Audio e Free of Spurs
eComplete ly Stable e Bui lt- l" Testi" g Aid,

MODEL
COOC,,,
C145
C'<6
cue
C220
Specia l

RF RANGE (MHZ) H RAN GE
.50-52 28-30
1"-1-46 28-30
145-147 (OSCAR) 28-30
146- 148 28-30
Ai,craft 28-30
220 bond 28-30
O ther i-f & rf range. available

MODEL RF RANGE (MHZ) I-F RANGE
C432-2 432-4304 28-30
C432-5 «J5-C7(OSCAR) 28-30
C432-7 427 .25 61 . 25
C432-9 439.25 61 .25
~:~~ ~!':. ~:!.~_~~~~~~~~~~o_~l~__
A9 Extruded Alum Cose/Cor",ectors S12 .95

• FREE 1978 CATALOG.
40 PAGE CATALOG IS YOURS FOR THE ASKIN GI

IN CANADA, se<wl to Comtee; 5605 Wwl...1te Avel
MM lrea l, Que H4W 2N3 or ph_ 514-482-2640.
Add 28% !Q eavet duty, fllX , arid excha..ge rol• •

187-D Belmont Rd; Roeh. ster, N Y 14612 H16

IT'S EASY TO ORDERI
O C A LL O R WRI TE NOW f O R FaEE

C ATALOG OR TO PLAC E ORD ERI

O PHO NE 7 16 - 6 63 -925 4 . (Answeri" "
service eveni,,9' a"d w....ke,,<!1 for your eon-
v.... len ce . Personal _ vice 9-5 &<tstern II...... )

O Ad d n .oo sh ipp!"" & ho " d l i n ".

R90 UHF Receiver Ki t for ony 2 MHz segmenl of
J80-520MHz bor>d •• •••• ••• •••• •••• S89.9S

VO 6-channel VHF Receiver Ki t for 2M, 6M, 10t¥I ,
220 MHz, or com'l bor>d. . .. . . • • . • • • . S69. 95
Optional xlal fl lter for 100 d8 adj cha" 10. 00

'" NEW GEN ERATION RECEIVERS
• MORE SfNSITlVE _MO RE SELECTIve (70 or 100 d8) I-::::-::-::::-::::~~:::::::,:,,-----_.
.. COMMERCIAL GRADE DESIGN
'" EASY TO ALIGN WITH BU ILT-I N TEST CKTS
'" LO WER OVERALL COST THAN EVER BEFORE

T80 RF POWER AM.PLlFIERMO DULE S FO RA80VE
e Na lu"i"9 . VSWR Protected eWired 0 "'; Tested
e Roled for Conti"uou, Duly - Grea t fat Repeaten
TOO-I SO: 140-175 MHz. 20-25W0I,IIpul $79. 9S
T80-450.: 430-470 MHz, 13- ISW OI,Itpul $79.95

"""""""'"

T40 I I CI-."el 200 MW Excite, Ki l fat 2M or
6M bcmd • •. .•• . . • ••• . . . .•. . ••. • .•• . S39.95

n oTriplerlbriver Kit . Use with T40 for opera tion
on 432-450 MHz ba"d •. • .. • . • • . •.•• . S19.95



23.50 ..0 C.....

. AII CMOS C"n"""" ian.Q"."" p l.,td _d.
• ...,1. I...".,.,a ...itc""
• • nd lIF"'A " """*'l

39.95 err 59.96 ",5( "'8

tHE " AU ' RINT
• Na COO'l . ... ....-. ....
•c_ " '" ""<) . '" '.... "'_ft.• ""CIV ' SA .. ", na""O
• TO< 0'••" a.., .~a•••• '" S" " ,.". 10" ."<0."'to. • F",. ,/n .00'..,
• 0'_. """" ..a 0.. ' ....11 0 ..... ,. . ................,-

L'''''TlO OT'c _ _ .G,_
f1LTI"CA.Pk _

T.....-.
2'" '" 5"'~

05OCl"" ""5"
2 .ee ....
./005

P.O. BOX 19442.
DALLAS, TX. 75219
(214)623-3240 B8

MOBILE CLOC K CALENDAR KIT
-... Ii•• _ ............ a.......'0<' "'" ~o_.._ ~ y 1_ .00' orGIT "'~ CLOCk I
CAU HOAR 'or__._ __..,.......-...,--_........- _ .....
Ii..... ..... T ~o< ' ''''

..,.... '"''' ''' ona _ "'_" .. , ... _b '
_"". F on...." . ' .... ... , ""., ot Von. 'n'.....' T,,,,.b_ .S" ... . , " ,21<0

t o'" AC Cl ·. yllt In 'go'''''a"
. L O ' ,, ' T L E D "'on" .......... .a, ,.. .,; ......,... au ,_.. _

_ '-' no ..... _
•• _ '...._ . .. ..Z ..., _ ,_ .._ ......... _._...~_ ..... _... ·.._T_··
-''''_ a'.,.,"...
'or 0 " r-,--'""''-''''-''''--,-,....".," au_, ..,B
a,l•• ,. ,•• 0' T"''''C
'a .on.."' . . ...""--,

...' ...."".10< .at
_1t........CM_, .. _
_ ft' .,.-

-"••
g,....'.6<

' n_ 'ot _
. ~ ..

. y, . , ~ OIGIT LEO REAOOUf
' '''''I"ot. blO . an. flo <lu..';an

an c/'I;....
0$;"", ..,., _i...,.",

LEO_

MG·Ol ELECTRONIC GRANDFATHER CLOCK
_ i..· _ ... ,a1.;.... .-, _ . c_. au' .... M INI "R"'N O·
f ...THEA CLO<;K A...i_ In Ap<ll 1&18 !!AQlQ
ELECTRO NICS W. "..•• ,"" only _I, In "" world ...,h .II ,""
bo lo.. 1i.1OIl te.,,,,••. Th. blgoO" "'all ;. ' a ibo _
un ..... _ ' HCfno' l.. ,h;. " _" ;.' T LEO
~ ~ ._.. _ Mo_ T ·TodI _ _
__ .,.,'V .,., ..... CIOCO In _ ,., "_r'
no... _ _ h. 3 ,_ I.... 3 a'OIact< I ....
__ SoIia H. d 1e-,_"nit _ ... _,it"I ""'.iOn
' a ... . ,-"

•••••••

ZENER GR ... g ....G. A ..... ft..,. _ ,_ al '0 d,tl....,.
"", _ bo_ 1.,.._ 30VDC '" "OIJ MW, lIiW _ 'w
A " ......._ "n'" bu ' '-I' "- ",I I '. n"..-o.. Woo ..."", .
• "'".. " ,_....,. _ , 'a ..-..d n"..-o.

SPECIAL .R ICE 10 pi..... 1.00

FANTASTIC SOUND SYNTHESIZER,.m
8'and new from Tl. Make any ....nd ur>dB. lht'
. un ..ith Ihi. 28 pin !)Oml 5;ngl. Ie COnl.in"
Noi.. !I'J....aIOO- , IUpo. low f' BquOfICY OSC,
'ICO. oM shot. min........I0p0 conlrol lAd
amp. Works from a si<>gl. 5 10 9'1DC 00 .
With 8 oago ......... 13.95....

Limited Qty!
LM567 Tone
Decoders
while they last!

sse

Spedal!

MICRO TRIMMER
CAPS

Tiny 4-40 pfd
trimmer used ori g
inal ly in watches!

3/$1.00

500ma oosnve ~
rator. 3 to 30 volts.
with complete specs
and applications.
$1.25 . house no.

(400')

MC1469R

#30 Silver
Plated

Wirewrap wire with Ky·
nar - jacket. 4 colOf'S
available, 100 ft . of each
color.

220mfd
@25V

A~i al Cap
7/S 1.00

•• • • • • • • • • • • • • • •• • •• • ••

500mfd
<>35V

Axia l Cap
51$1.00

1100mfd @, 35
Axlal Capac:itor

4 /$1 .00
SpralP-'e

Multicolored
26 Conduc tor

Ribbon Cable
No. 28 wire with
a woven binder. Su
per Elexibte!
10' ro ll - $2.95

6 for $1.00

2N3569 hirdlild v..... . 60V
Hi. to 300. 800MW _.
_ xv TO_5. Limit.cl Otyl

General
Purpose NPN

PICK A PAIR!

T... , ..... . "U
m"'py,<~_

of ".00 .... "'0"

8A Complimentary Darlington Power Transistors.
MJ900 PNP, MJ1CXXl NPN. 90 Watts. 8uild high
power audio am~.

Buy a Pair for $3.00!

CA3011

Heatshrink
Tubing

A very aood asst.
of 3/Ji' 1/8"
3/16" 114':& 7116':
6" lengths 12 pes.

,5<

3/$1.00

MC 1351P FM IF
AMP. 14 pin IC.
Complete FM sound
subsytem, similar to
LM2111 house no.

MC1351P

100Khz to over 2OMhz. Good
for IF's and low frequency
Complete Specs!

50¢ each

All Parts Are Prime & Guaranteed!

...1.1.11 ILICI••••CI
PHONE ORDERS ON MASTERCHARGE OR V ISA CA RDS

··············································~·~K:O:3A·c;L()C;K::ii~i€R·KiT···

PS-14 HIGH CURRENT REGULATED ' f eatures 24 h~, z" ," urn, ' 0'"",024 h~" of",,,,,,,
• lime on the $arne set of $'" digit LEO readouts Totally

POWER SUPPLY KIT : independent operat ion 0 1 ~Ih functions. ,Clock h<l$ pee-
• serteble alarm w'th 10 minute $/lOOZIl. Timer has reset,

Less Case, • hold, and count functions. Full noise and Qvervoltage
• Better than 200M V load and line regulat ion • I oeotecttco. 24 hour ontv. Readouts has dimmer feature• meters jacks '" ,

Foldbock Current L imit ing • or they can be turned all without disturbing the clock or
• Short Circuit Protected 39.95 •timer. T imebase included (.0 '" accuracy). Because of the
: Therma l Shutdown • many opt ions and mounting considerat ions the ease and

Adjustable Current limiting ., switches are not incl uded. Switches are stilfldard ty .
• Less than 1'" ripple. .....
• 15 amps 11 .5to 14 .5V UPS SHIPPING • Wil l fit inside standard aircraft instrument ease,
• All parts supplied includ ing heSllY dlJty trans- PAID! I

former. 9- 14VDC 150 MA W/readollls on
• Quali ty plated fiberglass PC board. i 28.95 40MA W/readouts off

.................................,•........•..., .
OVERVOLTAGE PROTECTION KIT 6.95, POWER SUPPLY I 'WIlR1lLE JlLARM KiT
Provides cheao insurance fo r your ell8enSive eq uipment. I METERS IA lun EASY kll to ......,bl. 'h. , • .." " on 00'

· .", 3 3 I ~. , poo", ... 10 ... tt "".1 10"0 "",...., A_Trip voila\/" IS adlustable from to vo ts. Overvc tage • E",_ ..'on round G,.' lor ......... '" tOYS-
instantly fi res a 25A SCR and shorn the output to protect • OuoIity 3~" .....ttolor lht' P·St4 Q.15'1DC a. .0........ ,....... 5-11VDC .. uP to 1_-::=1
equipment. Should be used on units that are fused . m- • Q.25A. M.1d'otd set. indiYidualiy packaged. • ~DC~ :: r.:-..::.~ PC _d
rectly compatible with the PS·12 and PS-1 4. All electron- • NOT SURPLUSI 12.96/... • _ __ OAUER we-Q2
ics supplied. Drilled and plated PC board. (Order OVP ,l) • .L 2 50...............................~...................... -

I I't\t-W. ~ ULT RASONIC SENDER RECEIVER KI T US.02 ~ •
TOfJl,L S ECU'liTYI C , _ U""'~"';'; 11J>(H Zl Sound ". 1;' _1 '" _ I,." i.__ •

!
;;,~I bor """ . ..... or _ -... f ,........_ and A_ coon bo...., hom 6 ,a 1S toe" A lO'ia ""-' _ i .

___ on ...._, 'a '" _ ...., ,.; 1 . _ uP 10 ISO M.. 1O O"noo V. TR IAt . •!C.~ .,.,a_ _ :
War• • .,., 11VDC 1,,_ _ 1 and <1<-. ' 100 " ' _ " ,_,"'__ .
..,""'","'- boll . . .......,.,'" , . ......(1) _......... I
I I

O!>hon.l .nlrV doI·V ond "'Iarm Ti."..,." C,,,,,,it J.95
CO"'PLfU KIT ~US C"'SU 21.50 ....11 ....."'..... . ink "p 'a 200 ...... OC. ,
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TERMS: Orders 10 U.S. and Canada. add 5% to maximt.nl of$10.00 per order
lor shipping. handing and lnstIance. lo alt other countries, add 10% of total Of·
der".~ residenl:Sadd 4% statetlll(. C.O.D. lee: $1.00. Personaleh8CkS must
dear betore merdlardse is shipped.

$299.95
$249.95

SPECIFICATIONS:
Time Base-TCXO :to. l PPM GUARANTEED!
Frequency~10Hz to 600 MHz
AesolutiOn-l Hz to 60 MHz; 10 Hz to 600 MHz
Decimal Point-Automatic
All IC's socketed (kits and factory-wired)
Display--8 clgit LED
Gale Times-l second and 1/ 10 second
Selectable Input Attenuation-X l , Xl0, Xl00
Input Coonectors Type --eNG
Approximate Size--3"h x 7V2"w x 6'h"d
Approximate Weight-21J:z pounds
Cabinet-black anodized aluminum (.090 W thickness)
Input Power-9-15 VDC, 115 VAC SO/50 Hz

or internal batteries
OPT()'8000.1 Factory Wired
OPTD-8000.1K Kit

ACCESSORIES:
Battery·Pack Option-lnlemal Ni-Cad Batteries and charging unit

$19.95
Probes: P·100--DC Probe. may also be used with scope 113.95

P·101-L().Pass Probe, very useful at audio frequencies
$16.95

P-102-High Impedence Probe, ideal general purpose
usage $16.95

VHF RF Pidl;·Up Antenna·Rubber Duck w/ BNC #Duck-4H $12.50
Right Angle BNC adapter #RA·BNC $ 2.95

Fe-SO - OptI>8000 Conversion Kits:
Owners of Fe-SO counters with #PSl-650 Prescaler can use
this kit to convert their units to the Optl>BOOO style case, il"lClud
ing most of the features.

FC-SO - Optl>8000 Kit $59.95
·Fe-SO - OptI>8000F Factory Update $99.95
Fe-50 - Opll>8000.1 (w/TCXO) Kit $109.95

· Fe-SO - Optl>8000.1F Factory Update $149.95
-unns returned for factory update must be completely as
sembled and operational

This new instrument has taken a giant step in
front of the multitude of counters now available.
The Opto-8000.1 boasts a combination of fea
tures and specifications not found in units cost
ing several times its price. Accuracy of ±0.1
PPM or better - Guaranteed - with a
factory-adjusted, sealed TCXO (Temperature
Compensated Xtal Oscillator). Even kits re
quire no adjustment for guaranteed accu
racyl Built-in, selectable-step attenuator, rug
ged and attractive, black anodized aluminum
case (.090" thick aluminum) with tilt bail. 50
Ohm and 1 Megohm inputs, both with amplifier
circuits for super sensitivity and both
diode/overload protected. Front panel in
cludes "Lead Zero Blanking Control" and a
gate period indicator LED. AC and DC
power cords with plugs included.

OPTOELECTRONICS. INC.
5821 NE 14 Avenue
Ft. Lauderdale. FL 33334
Phones: (305) 771-2050 771-2051
Phone orderI acoepled 6 days. until 7 p.rn.
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C04040 - $1. each
CD4042 - 2 for $1 .

CO 4049 - 3 f or $1 .

NOT ASSOCIATED WITH DIGITAL
RESEARCH Of CALi fORNIA . THE
SUPPLIERS Of CPM SOf TW ARE.

Fully Auembled & Burned In
$179.00

Blank PC Board wi Documentation
$29.95

Low Prof il. Socket Set .. ... 13.50
Support IC's !TTL III R.~lltors )

$9.75
Bypaw CAP's (Disc & Tlntalums)

$4.50

CMOS SPECIAL!
CO 4001 - 5 for $1 .
CO 4011 - 5 for $1 .
CO 4013 - 3 for $1 .

FULL WAVE BRIOGE
~ AM P. 200 PlY

etc EA. 10 f OR I S.7S

$15.75 ea.

450 NS! 2708 EPROMS 45ONS,
Now full speed! Prime new units from a major U .S. Mfg. 450 N.S.
AcC1!sS time. 1K x 8. Equiv . t o 4-1702 A 's in one package.

Speeia' Offer : $ 12.95 each when
purchased with our 16K EPROM kit!

BK LOW POWER RAM KIT-!li149.00

ALARM CLOCK CHIP
N S MM5375AA S,K Digits

With lull Data New!
$1 .95 . ach

10 for 53.95

Ire pro'tid,d
( 450 NSI USES 21L02 RAM 'S1

1. OoulJled sided PC SOlId with lolde,
malk 'nd silk Krtlll IlyOilt. Gold
pbled contact finp rJ.

I. AU IOCk. ts includtd.
. fu lly buff, red on all Iddrm ,nd

d,tJllinel.
4. Ph,ntom II jumpel selectable 10

pin 61.
5. FOUR 1805 regulaton

on tlld.

MOTOROLA QUAD OP • AMP
Me 3~Ol_ PIN FOR PIN SUB

f OR POPU LAR LM 3900
S f OR S1

MOTOROLA 7805R VOLTAGE REGULATOR
same as standard 7805 except 750 MA output .
TO - 220 . 5VDC ou t pu t .

44c each or

Z-80 PROGRAMMING MANUAL
By Mostek, T he major Z-80 second source . The m ost detailed
exp lanat ion ever on t he working of the Z-80 CPU CH IPS. At
least one fu ll page on each of t he 158 Z -80 inst ru ctions. A M UST
reference manual for any user o f t he Z-80. 300 pages. Just o ff t he
cress! A D .R .C. exclusivel $12 .95

.\~::::::::::::::::::::::::::t::::::::::::t::::t:::::::::::::::::::::::::::::::::::::::::fl.• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •• •• ••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••. ~. ' .. .." .. . . . . . .. . . . . . . . . . . . . . . . . ..... . . . . . . . .... . .. . . . . . . ... .. . . . . . . . .. . . . . . . . .. . .. . . . ... . .. ." ....:.,- ', ' .•...:: -:..
:::::: 16K E-PROM CARD ::;
I::::: 'JWcl! IMAGINE HAVING 16K OF SOFTWARE ON LINE AT ALL TIME! 2"t/;;:,4/ :~:
I::::: KIT FEATURES'. S·IOO IImsaiiAltairl Buss CompatlJle! / f/0 ...
I::::: PRICE CUT!· :::
:

• • • •. 1. Double sided PC board with solder ...
••••. ml5k and silk Kilen and gold pl.ted I I '"

.::.:.:•••• :. contlel tingell. $ 5 7 .50 k". t :::2. Selec table wait 51.tn. -.,
•••••. J. All address linn & datil lilMS but· . ..

:
• • • •• fered ! .•,
••••. 4. All $OChb indudt1l . WAS $69.95 .•,

I::::: 5. On AId llVU" t OR. SPECIAL OFFER: :::
•••••• KIT INCLUDES All PARTS AND ••,
•••••• SOCKETS Incept 2101's). Add S25. for Our 2101', 1450NSI .re $12.95 .•'
•••••. _ bled . nd tftted. whn putdl*'ll with .b_ . ;1. .. '••.... .,••.... .,1'.... . I
.::::: 1~ St.o.f.LL. ADD••••••:•....

••••• $20 FOR••••••.:::::: KIT FEATIIlES: 250NS
••••••••••••...-••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••:••...
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••............

••••••......
••••••......
••••••:•....•••••••••••I::::: POWER RECTIFIER #2 Motorola 3 AMP RECTIFIER 4 for Metal
I::::: Stud Mount . l Nl187. lN4721 . Axial lead . 200 PIV. Case ::
I::::: 35 AMPS. 300 PIV. HEAVY DUTY! - ~""" $1 00 ::
I::::: Military Quality! $1.19 ea. or 4 /$3.50 House num bered .... • ::
•••••• •••••••. 4 K ST A TIC RAM'S GE Ni-Cad Battery Pack ..
:..... 2 114 . The new indust ry OPCOA LED READOUT EXPERIMENTER'S CRYSTAL 3 Cell pack, gives 4 volts ••

I
::::: standard. Arranged as 1K SLA· 1. Common Anode . 262.144KHZ. Thislrequencyis at 900MA H. Brand new, ::
••••• x4 . Eq uivalent to 4-21 .33 inch character sue. 2 to the 18th power, Easily factory fresh . Each cell is .•

...... L02 's in 1 packace ! 18 The original h igh efficiency divided down to any power 01 2. 2/3 " C'" $4 50 / ::,

...... "'~ LEO d ', p' 75 eno even to 1HZ. N.wbyCTS- srze. . pack.

...... pinDIP.2chipsgive l Kx8. l ay . cea."·" Buy3packs(12volts) •• '
I::::: 2/$24 . 8/$85. or 4 for $2 .50 Knight. A$~~2;~:~ f or $10.95. L im ited st ockl :::...... ..'
I::::: 741C OP AMPS D isc: Cap ac:: itors New! REAL TIME :: :
•••••. M ,n i D ip. Prime new .1 MFD 16V . P.C. HEAVY DUTY I Tantalum Capac::i t ors Computer Cloc:kChlp ••'
•••••• . H id M full Wave Bridge 1 MFD..35V. By N.S. MM531 3 . Feat u<u ••'•••••• units. as com pu te r ea S. ost popular ••'
• 25AMP 50P' V Kerner . Axi" Lead. BOTH 7 Moment and ••'••••. Mfg's house number. value. By Sprague.•••••• $1 .25 Best Value! 10/$1 . BCD outputs . 28 Pi n ••
•••••• 12 /$2. 100/$15. 20/$1 .00 DIP. $4.95 wil h Dall .•.••.... ..-
•••••• Jumbo Red Leds MALLORY FilTER GE 10 AMP Triac LS SERIES TTL ••.
...... CAP SC1460. H ous 00. 74 LSOO - 33c 74L S74 - 4ge .• '
•••••. New by G.E . Like .. 74LS02 - 35c 74LS90 - 6ge .•'
...... To·220 case. Rated 74LS04 - 35c 74L S138- 8ge ••,
•••••. M V 5024. N umber 1500MFD 16V. UPRIGHT 74LS08 - 35c 74LS1 54- 1,49 ."
•••••. SSL.22 . 10 am ps400PI V. 74LSIO -33c 74LS175 -1.10 .. ,
••••••••• 3 for $1 10 for $2.95 75cea. 3 /$2 . 74LS 20 - 33c 74L S367-75c ••,

... 61$1. 25 /$3 .75 74LS 73 - 49c 74LS368- 85c ......... ...
•••... O'lg'ltol Rese ch C ti TERMS, O.de.. uode, SIS . add zse. No COO'$_We .•,:::.:.:.:.:. o'O,rTE"ASI orpora Ion accept V ISA. Mol$le.Cha,ge and Amerocao E ~p.e$$ :::

.... CaHk. Monev Back Gua'anlee on all Ilem$' Te~a$ •••
..... P. O . BOX 401247 • GARLAND. TEXAS 75040. (214) 271 .2461 Ae$idenu add 5'\ Sates Ta ~ . WE PAY POSTAGE' ' ".••.... " ..' '... •... .'..,. ..' : . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . ... . . . . . . .. . . . . . . . . . . . .. ... .. . . . . . . . .. , . . . . . . . . . . . .....•...... ....... .... .......................... ........................................... ........ ,•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. .........................................................................................



3.16 OHM 2W. 5%
5/$1.00

More Tantalum Caps
4.7 MFD 20V - 6/$1.00
22 MFD 20V - 4/$1.00

POWER RESISTORS
1 OHM 15W. 5%

3/$1.00

Mylar Capacitor
1 MFO. 400 WVDC.

2 FOR $1

RCA TRIAC #2
#40536. Rated 3 AMP 400 PIV.

TO-5 Case Mounted on Heatsink.

75c 3 FOR $2

Telephone Eqmt. Component Board
Product ion over- run, Super good assortment of
parts , all easily removed. Has four 47 MFD - 35V
'rentenrms plus 7 other asst. tantafums. A lso

includes 7 assorted transistors. 5 pot-core style I ----{l~~~ii}--
variable inductors, over 30 assorted resistors, 1
t ransformer, and 5 d iodes. 3'h x 7'h IN.

TTL SPECIALS
7496 - 5 Bit Universal Shift Register 4 FOR $1
74L93 - New By T.I. l ow Power 4 Bit Counter

3 FOR $1

Brand New.

DALE POWER RESISTOR

$1.25 each

262, 144KHZ. This frequency is 2
to the 18lh power, Easily divided
down to any power of 2. and even
to 1HZ. New byCTS·Knight ASS
valuel

EXPERI MENTER 'S CRYSTAL

3/52.00

GE
TRIAC

75c

GE 10 AMP Triac
SC 146D. House no. To-220 case.
Rated 10 amps 400PIV.
75¢ ea.

12VDC Relay by CDE.
SPOT. Coil is280 ohm.
Small Size. $1.29

•••. FEAT UR ES:
•••. 12 HOUR DISPLAY . 24 HOUR A LARM.'•. 4 OR 6 DIGITS . ALARM TONE OUTPUT
••
'•• SNOOZE ALARM . EASY LEO INTE RFACE.'.. . POWER FAI L I ND. • BRI GHTNESS CONT ROL
,..
••• AM/PM INDICATION . SINGLE POWER SUPPLY
,..
••• FAST AND SLOW SET . LOW POWER

RF CHOKE

20 for $1

SPECIAL OFFER!
With purchase 01 Clock Chip at left.
T.I . CO M M O N ANODE LED READOUTS

#TIL·J1 2 .33 INCH.
HIGH EFFICIENCY!
A PERFECT MATE.

225 U H , 2 AMPS.
By DEC.
FERRITE CO RE 3 FOR $1

CERAMIC CAPACITOR
1(01) PF. 500 WVDC

Tubular. Dog Bone Sty le.
Lo w Te mp . cce tuc e nt .
Super Stable ,

59¢ ea .

BUILD YOUR OWN CLOCK!
... WE SUPPLY DATA!

$3.99 each

IPRODUCTION OYER·RUN I
HEAVY DUTY!

COMPAR E A T TWO
O R THREE TIMES
OUR PRICE!

$1.95 each

2'12 x 3 x 2'/. IN .

SUPER QUALITY!

POWER SUPPLY TRANSFORMER
MF G. FOR ROCKWELL. Fully Encased Style.

PRI :1 15VAC SEC: 24 VACa12 A MPS.
And 15 VAC al 100 MA. Has a copper shield between PR I . and SEC.

NATIONAL SEMICONDUCTOR
SIX DIGIT ALARM CLOCK CHIP

GE NICADI

$,)" ..•- - )
GE N i-C ad Ballery Pack
3 Cell pac k. g ives 4 vo lt s
at 9OOM AH. Brand new .
factory fresh . Each ce ll is
2/3 "C" size, $4.50/pack.

Buy J packs (12 volts l
for $10.95. Limited st ock!

National's second generation c lock chip.
24 Pm Dip. Super easy to use.
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I-
I-
I-
I-I-I-
I-I-I-
I-I-I-
I-I-
I-
I-
I-
I-
I-I-

CMOS

FO - I d l . Jf O VHF/"""_.
TO-1S J/SI
fH-2 ..,fH ¥.' /UllF _ " .11.,
'02"'416. To-I _ )I$I

fH ·) _ I ..,fU I "" h.
.udlo _ . TO-II U U

ftT-4 V"..... I po,o'_ NJftT .
TO-II oadeve ~111

fET -S pl u, I. ,,,pl •.-. fo ,
6A~ 5 .uO-o I I.OO

'000 _111ft _ 90'•. • .. 0.25
~OO' o...d 2 1ft _ g., 0.29
~002 _, ~ 1ft NO. 9.' 0.)~

10001 du. 1 easp p.I , .'n~ 0.2 9
'oooa ' bi t '"II .<Id 1. 28
' 009 In. I>u "'-'ffe' O.SJ
. 010 _loy"". "'-'ffe G.B
'tilt ClUed 2 1ft IIA/IO gat•. . . O.l'
loOn _I ~ 1ft IIA/I~ g.,• . • •G_29
10(1) _10 H _I S _ a.. 0 . $lI
100" .,., ,< S. .. .. . 1.2)
'tIIS d 1 ~ ,,_ Itot SR . •O. 9G
1001' q bllot"•• 1 ... Itch 0.~5

4011 d de eouft,.,/dIY .... 1. 2)
. 019 ou.d ""0/0. lei g. ' • . . 0.5S
. 010 I. " .g. bl ... ,y cnt' .• ' . 50
~Ol' • "'V" ..ell< S~ " , ,,' .n
10022 ,. """"t••/dt~ l de , . . . • ' .20
'til) .rlpl. 1 1ft 0 0.2'
IWlH J .............,. e~.' ... •.G1
"-O.l $ tr'ple ) 'ft NOR 90, • • • 0.29
'027 _I JA . - ~ ff 0. 1S
'02. &CO ' 0 decl.. ' """""'" ' .00
'0!9 p.... 't•• ,. U/O <M' . . I.n
~O)O ouod U-O~ g.,•. ... .. . 0.5)
~OJJ dec .d. couM.,/dlvld. , \ .,0
~0)1 trlpl. AHO/OR p.I" ... 0.50
'O.G 12 ....,. .'ft.,y 'M' •• '. SO
loOloi que<! ' ..,e/~ ..,H., 0 . S5
1>002 q <IO<ked 0 1. «".. 0 . 15
1>0/1) q _ liS ' . ' 0.60
loO~'" _ IIA/IO lI$ I.«h 0. 60
'041 _ " IYl b•••o'.. ....••. 1.6)
404, Iftv .... ""'''e•.. ... . . . 0. $lI
1o0SO _jft~ II.. buff G.SO
~OS , 8 ,II -..lIlpl .... , 1.0)
~05 2 dy.1 10 o~ .... llIpl ' 1.0)
'OSI '"pIe 1 <II .... 1.lpl • • '.Ol
"'060 O'e ..I 11 "V" dhlcle 1...a
.066 o...d bl"'.'.1 . " lI el> 0 . 58

"'''JIloCll4 "". In"" ' .. ' O. ) J
10010 que<! n-De; .., 0. 60
1>01' ClUed I 1ft _ .., • . . . . O. H
I>On ... Ipl. ) I. .....0 ' .... . 0 . )3
. G7S ""pl. ) I. OR g.t • .. . O.))
. 01'1
1~ C 1 7J ouod 0 . , 1. 6)
1008 . ouod 2 I. ""0 g., •. . •. o.n
.1 16 f o....d . n., . .. I " . O. $lI
"$11 . I ,y ' 0 7 ..g d '~' 2 .00

lWlJU __. ..... To- ' I . . U SI
lIll2n __ ,.d To- ,I.. 5/S1
1 0l~7A I'IIP hie' p,..tle . . S/SI
20)OS5 OP. TO-) _ .. I SO.75
20J90J1 .po ~I. , TO- \05 1I$1
l H)906 P. P h.. , TO-lOS 6/$1
2.~~00 MP. hie I p l k S/$1
2.4911 PHP TO-IG6 S/SI
104,..6 . ,. TO·I06 6/S'
Z.S/l49 _ ' /S'
DloID' .. To-nD I A poo SO . 50
TlPJOS5 'M u.. __ .. 1.J05S

SO .75
(O/OP pAIA TO·nO p.,. SA "_'
NI" , )A 40 . Ift. 8l<doft sev $1. 50

2. Rf-0 3 GN, Rf _, ".n, I.
'0'" '0' o,e/_'lfl., .,,!Ie.
.1"". . eou., ...,••d 100 liioi """ ,
! .5 I;.IU-. To-,I pkg .. . .. )/S1.~

2."-' 2"" Rf _ • • .r otO'.
p..... . Ift f 2 "'. 1.0lIl. P'ft )1 0
liioi. "Hid ...., 10t'l "'• . S'.
I ,., to RCA 2.S~10 •. . . . . . . $4. 'S
2• • r-z 2 liH, Rf _. " .... , ••
'0' . P"", 2.SW, 'd S.]\I. Pin
JOO fIN ••ffl , ' . nc y n t . Sl ftl, .,
'0 Rt A 1.o.S407 .•........ •.. 15.95
2• • f - ) I liH, Rf poo.' ,.e•• I.
'0' . p..... 5.5'1. Pd 2'W . '1 ft
1.1511. efll , I""". In. 1 1.11...0 It(A 210616' $6.'5
2"'-4 2 "', .f _. I h ·
to' . p.... , 7.SW. Pd 29W. Plft
"SW••H I" .... , nt. f ...o"
••1.<,.... p,l_ 2.6169 . • ••• $7.95

Transistors
._ To-" ft _ . l ft' ' ' p 0_",
A-To- ) T _To- n o

1111. 'I th' 'PO' )01. •... . ..0.$lI
201. " gM . poc )OI. Il.SO
lOIH op _ 0 .)0
) 01. op _ O.JO
)04H ""9."y, '''''''010' 11.15
10510 _'lly. ' ..,., I..o•....G.7S
)ll8K , ... OP _ •• ••• ••• • •• 1.00
)(J8ol op _ OG
lO9II +SV ,"" ~~ ftt ••g 1.OG
l09A +5V I'" _1••0 1.25
)' 1. ~...0, ..... ......•0.15
)lIH~•• 'o, G.IS
1 16H h i lopu. l OF _ • •• • • 2 .SO
)ISH fo u op a~ 1.00
l 20/ l ll · ' l V j-A ' . 9. 1.'0, . . 1.15
lHD 0 ..... op _ •.••.•••.•. I . SO
))'loD .1"9" '~p 0..... ~ •• I. $lI
)loO/5T +S¥ , .II '''9'''.'o' .. . • l.lS
)4tl/6T ~¥ I '" ...~I .."' ' .IG
)loO/s«' .8v IA _'..0' 1.5<1
)lo018T +8v l A •• .,..1010 ' 1.5<1
)'tI/ 'll +l l V 1.11 ••g.. I. , 0 ' .. '.)5
)00/1S1 +15V ' A '.9.. Ie ' o . .. 1.1S
)~O/ 'SK +,h 1A r egu l..o, . . I.lS
)~01l4T +HV'A '.9. 1. ' 0 • • • I . J5
1nD N1/fH/S~B If ~.loc""'.95
J71tl _, I v . ud lo _ 2.5<1
)800 211 _'0 _ 1.~5

)8OM j-II _'0 _ 1. 15
18ID _, I"" nol , . _ 1.65
)l2 D 6.... I"" nol ,._ 1.65
BI . hi "' ''' op _ 1.25
SlIoH . ud lo _ . d.''''' •... . 2.75
5~51< u .., O.SO
SS6D du. 1 555 '1.. , 1.65
5650 ph• • • lock.d loo D.••• . I .I S
56610 'KO " I If' " 0 ou '" ... 1.75
56P, ''''''' ...e<>de/PLl . •..•.. l .15
121D ...... 1.''''' ."",I••o, o.SO
72lH p ..~I.'"" ,..,..I. ' ''' D.6O
1251< 1." ..-.0••1''''' _ 2 .OG
11)· . 1__ O.• S
7l'loD ... . ,"
, ., . OF _ O.lS
7~ 1 . OF _ 0.2S
11070 d 1 7 0 .10
7'SH un~_n•• • • d 1~' 0.)5
1 ~8H ~_n....d 1~1 . •. ..O.)5
l lo56/ IS56/55561o OF _ . •.• ••• SG

'~S811 ... SS58. ' 558'.96G 1>01 _ _ I_ G.!O
' 556M/ U 56M ._. "" _ 1.5(1
IS5 WU56M ._, OF _ 1.5(1
' 551 SSSI>!
1 5~ U960
10261t " ••• ' uo, . " ••••... ' . 25
)OUO ••• n, l.,o, ...., •. .. .0.75
~ 1l 1 . h19~ g" n op .1Ip • •••• O.SO
41J60 q"'d 10 nol •• _ .... 1.95
. 1"'0 SO bIPOI., '.,u' .. 1.50
4.,.n lOG bJPO'e, '0'9 •. 2.'5
4' ,STA 20G bIPOI., , .... 1.1S
.lSOK .1,"-, OF _ • •.. I .OG
'558 '" U58
~1190 d...1 I"" nol .. _ • .• 1.65

••
L1NEARS

TaDD"OtS dnah turn PC
....... t ; " e .
250 5 /$1.00
~oo 01uD•. . ..... . 51$1.00
IK 51$1.00
2.5K 5/ $1.00
l K 5/$1.00
10K 5/$ 1.00
~OK ..• ..• • . . . .•. 5/$1.00
lK. • • • . .. ... . . . . 5/$1.00

•trimpots

'50 D' PC _ . .. 10/51
110 pf PC _, .. ' OHI
210 pf PC •• "." .• lO/S I
270 p f PC IIlOUnl •• IOlSl
lJO pf Pt .",,"' , .. lO/SI
3'lO p' PC _ ., .. IO/SI
~ 10 Df PC _ ' . . 10/$1
560 D' PC _ ' . . Io/U
6ItJ ., PC _, .. 10/$1
UO of P[ """' .. 'G/S'
91G .f PC _ • .. lOIS '
'000 p' PC _ I ' G/51
lZOO pf Pt """"" 'G/ ~ '
1500 of PC _n, 10H I
ISoo pf PC "",un , 10/ SI
2000 pf Pt """,n, 10/ 51
2200 of Pt.....", 10/ SI
HOO pf PC _, 10/U
)900 Df PC _ , 10/ $1

disc

. • 1 uf l SV '1$'
2 .2 uf 20V Io!S.
2.7 uf 10V IoIS\
l.) u" '5¥ Io!S .
•• 7 ~f 10V /S'
22 " , 10'01 )/$ ,
)J "f 1O'f l/S l
" w# 1O'f l/S,
'7 " f 6¥ l/S.

. OO" . F SO" IG/51

.005 ..f 25 IO/U

.0068 .... 5OY IO/ ~1

.01 uf 5(1'1 ••••••• 10/51

. 02 ~f 5(I'I .... ... IG/U

.on "f lOO'l •.. • • ' O/ S'

.Gll u' soY .••• • • ' 0/51

.0'7 ..f SOy...... '0/51

.H u f SOY. .• . .... SISI

.n .. f SOv ~/$1

1. 0 uf lOOV lISI
5.0 u f loov lI$1.SO
10 . 0 "f .0000 $1.SO

5 p f d l 10/0.50
. ) pf dl ,e 10/0. 50
' 1 pi" dl 10/ 0 . 50
61 pi" ~1 IG/O.50.2 pi' 61 1t;l/O.5(I
.OG27 . f 2sY 10 / 0 . SO
.01 ~f 5(1¥ • • •• 10/0.75
.G22 uf JGV .••. 10/ 0 . 75
.115 u' 25V IO/ t , 00
.1 uf 25V 101I.25

CPlSOl'
CP'IO'
C.HOP
t P270P
" lloP
CP1~'

C' ~101'

'''''',....
CPI201'
(1'9101'
(PI_
CPUOGP
c,'SOOf'
CPlSOO P
( P2000P
tp2 200P
( ' HOOP
CPJ~

POLYSTYRENE

C• . OO)9!J
tIl . OOSIJ
C• •OG6Iu
tIl.GIII
c•.G2U
[ N,GUII
tIl . OU II
[ .,04111
CN. !2U
c· . nu
C1I2. CVJ
tIlS.1;Il,I
CII,O .GU

TRIMMER
t.lI'" 2 · 1 pI' 5ISZ
[\'2.5/ 'IP !·S ·" pI' ••. • •. • 5I$2
tU/15l' l - I 5 p1" ~/$2

[V).S/, 4P ).5 pi" - I ' pI' '/SZ
tV./llP , - n pf ..... • • •. ~ / $2
[ ¥51l5P 5 - 25 pf . . . . . . .. . • 1$2
tV5/)OP 5 - )0 pf / $2
tV5.5/,S' 5 .5 - II pF. 10112
t V6/ JOP 6 - ) 0 pf I0151
[Vl12 SP l' 25 pf ... .... . . • / $2
cvl/SOp . - SO pf )/S2
[V,nsp 9-15 pI" l/SZ
t."I.SP 9 • '5 pI' 1/SZ
tVIs.- '5 - 60 ., )152
Au o r . _ M of 10. no choice of
••1 10/S2

mylar

CTO. 47U
CT2 .2U
t Tl.7U
rn. )U
[14 .1U
ClZ1U
CT))u

"'"C147\1

COSpF
tO~)D f

to'1p"
t06lDf
t08lpf
to.OG17
CD.OI
n.Wl
to.OS
[D. ,

TDICS: Pl.....llow up Co ~t for .hippinl: . xc... ,.fund.d.
californi.n• • dd ••1.. t .", COO ord", ••c~"pad ..ith ...... t
. dd r ....0 UPS c.n Hnd you. For VIS...·/H. H ..rch. r s ". ord. n
( $1 5 .. ini..um) c.ll OUr 24 hour ord.r duk At ( 415 ) s61-0n6 .
Pric u l ood t hroug h covu mon t h o f mag."ina .

no nYEJ. : Actua.lly . our fly.r h.. lott.n .0 thi,k ... · r .
goinl to ""va to r t cd l tnl it • catdOlu d f or i t l

•capacitors
TANTALUM

0. 7S

0.15

0 .15

0 .75
0 .5S
l.ll
l. 13
I,ll
1.13

$0 .9S
1.l8
0 .95
1. 40
1.40
1.40
1. 40
1. S 1
I. 1 7
1. 65
1. 2~
1.15
1.30
l. 81
l. 25
1. 25
0,53
1. 20

74LSl~1

1lolStS~

7loLSU7
14LS160
14LS t 6t
74LS16 2
74LSI 6l
14LS168
74LS169
74LS173
74LS174
7loLSl15
74LS19~

74LS240
74LS251
74LS2~8

14LS266
1loLS 2S1
14LS16 51

80LS9 5
74LS166/
101596

1loLS1671
801597

74LS1681
80159S

74LSl86
8 lLS9S
8 1LS96
811.S91
811598

$0. )()
0 .10
0.10
o.ar
0.36
0 .10
0.16
0.33
1. 38
0.30
0.30
0.33
0.33
0.4l
0.36
0.30
0.38
0.4~

0.4~

0.98
1. 00
0 . 98
0 .50
0. 68
0.50
O.~O
0.50
0 .63
0. 6)
1. 2 ~
1. 10
l. U

I pin l0/$1.U
14 pin ••••. • ....•.. l0/$1.95
16 pin 10 / $2 . 15
18 pin .• • . . • . • • • • • • . 8/12.25
20 pin 81 2. n
22 p i n 81 2.95
24 p i n .••••• • • . . • .• . 3/$1. 10
36 pin .•... . . . ..•• .• 5/$2.H
40 pin ....•..•.••••. 2/$1.25

•resistors

IS K3W1 4 14 pin . ..•..••. •... lO/$1.85
IS K3WI 6 16 pin .•••.. . .. .... 10/$4 . 2~
I SK3W18 18 pin $0. 75
ISK3W20 20 pin $0.88
ISKlW22 22 pin ..... . .•.••... . . $1.00
'SllW24 24 pin $1.00
,SK)W28 28 pin $1.35
,SKlW16 16 pin $1. 55
ISKlW40 40 pin $1. 75

74t.SOO
74t.S01
74t.S02
74t.SQ4
74l-'l08
74LSIO
14LSIl
74LS1 2
14LS14
14LSU
14LS20
74LS21
14LS22
74LS26
74LS27
74LSlO
74LS32
74LS37
74LS18
14LS42
74LS47
14t.S48
74LS14
14LS15
14LS16
74LS86
14LS I09
74LS12S
74LSI26
14LS1l2
74LSilS
74LS139

,,'"ISn14
ISXLl6
ISXUS
IS KL20
IS KL22
ISKL2 4
,SJ.U6
,S\U,IoO

-

-
I

**QC"nu WA.1T . 1M, ( . ... 5t)
-"UIl..ULE (liLY I N QUANT IT I ES :
100 or AlIT ONE VI.LUE •• • • ••••• . $1.10

1
- ~::'~'f:::: ~~~~~~ . ( ~~$~~~~~

1. 0 2J 470 B.2K I50K
1. 2 10 510 9 . IK 160K
1 . 5 11 560 10K 180K

_ 1. B 16 620 111 20OJ.

1
2 . 2 19 680 121 22OJ.
2.4 41 750 11K 24OJ.
2 .7 47 120 15K 2701
3.0 51 910 16K lOOK

_ 1.1 56 IK 18K 110K

1
1 . 6 62 1.111: 20K 160K
1 . 9 68 1.2K 22K 190K
4. 1 H 1.1K 24K 410K
4 . 7 82 1. 5K 27K 4 70K

... 5.1 91 1 . 6K lor; 510K

1
5 . 6 100 l. 8K HK 56OJ.
6.2 110 l .OK 161 620K
6.8 120 2 .U 19K 68OJ.
7 .5 110 2.4K 411 750l

_ 1.2 150 2 .7K 471 820r;

1
9 . 1 160 1 .OK 511 910K
10 180 1.lK 56K 1.OM
11 200 1 . 6K 62r; 1 . 1M
12 220 1. 9K 68X 1. 2M

_ II 240 4 . lK 75l 1. 1M
15 270 4.71 12X 1 . 5M

I 16 100 5 .ll 91X 1. 6M
18 HO 5. 6K 100l 1. 1M
20 160 6 .2l 1101 2.OM

... 22 390 6 .81 1201 2.2MIII 24 410 7 .5r; 1301

i ~,::.:~;~~ts
-I-I-
I IlIU WLU' SOCU: iS

1 level, laId pln.d

-
I-
I-I Low Pll'tYlf Schottky-I-I-I-I-
I-I
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•.u.•.

$29,95
IN STOCK

, -"'-...., Sl'S, """"""" ..
.., 'c •• "" _- "'" ..""'"" """._..

----

$10,95 each

SI9.95

3'h DIGIT DPM KIT

' Lea ves lwo hands f,e a 10'

-~' Clamps on edge cI _ , 1_._-
, Position baa~ on arIQIa or 1Iloo1

position IOf _rtng Of CliPfli"ll
' SIU~ y. aluminum conWuetion

lor hobbY;. !. manulact u,er 0'--

''''JI .'\IIl '''''''''''__ '...~, """ -- "" ..._ _...... "" ..
"""' , ,)'" , ._.....,l .~ _ '.""""'.""...

""'''- ~~.,.. -""
KlTONLY $16.95

HEXADECIMAL
ENCODER 19-KEY PAD

. , 0
• ABCO Ef
• snit! Kfy
• 2 O(ll""al Keys

T'l SV lA Supply
"., ••,tnl>'" TTL ""''' .-.."'0 ... ... ' '''' '
L~_ ..._ 0:.. ""'.,. , _ , ."'"~ 0"""'"

""" "', '" .. ""', ...." "" '" ....-..........,.._...._."' _...
... .... JE22S S9.9S Plr III

the 3 r d Hand
$9.95 each

_ ..L_' ......
. ...·m. ".-,""" r_ .

$9.95 Per Kit

DIGITAL STOPWATCH
. ...... . O9< l£O _
. l ..... " " _·"""._.-"" ....·T_s.>, ".. . 1)00
,""" 1- _ ..... ",,,,, s.o .s'., ,, . ,,, ,,~ .......t·"'" ,- "'"'Kit _ 539.95

A$sembled _ $49.95
Hu..,-IMy I:IllY 1:111 55, 95

Stop Walch Chip Ooly 11205) ":::':::-~

$129.95';10'"

JEB03 PROBE

N,w

......," .. ,., .._"'-,... ,. ..._-~..-,, ... .. _ "" ••_to ...........,....""'"--_..._.._.._.. ... ... ' .......".,... .... ~ ...._,.."'".._~M_....__"""_-- ..",....n _ ,... ,,"'_·""' .......,..__ 1..._-,...._......... .. "" ......... _ ,. ,."_S-"",m"",""",,_ _----... a._, _ ... .,..."'... _ " "'. til .....~,__ ~'" ' " .s__ "'",_ . ,.m_ ,
'm ...... '¥ . "" {Oa. InS_

....,....- ,..--.-"-- "'-,,,_._ . . .- '1 __.....""'... _ • '"""
.,-..-

..~.. __,_ ..,,.,,"'"', ,","""CO • ....,M "i'~' 10_..._ - ,""' ''' '''''"'

...... ......._ .....". RS·"'" .. 20 ",.~ """1_ •_ - ""'·"""1_ .._ ... __ , . , ... ,,"V.l4:,""" _ . ' O~...
_ ,.,.,... . '" ",m""""" """,,. _ ,... r--- ..---_ . vo-o _ _ • ,. c._.""..""",- .. _

• Auto Polarity
• law Power
I Single IC Unit

$49.00
Model KB503 5V Power Kit $17.50

JE700 CLOCK

Th e Incredible

"Pennywhlstfe 103"

o New Bipolar Unit
a Auto Zeroing
• 5' LED

Model KB500 DPM Kil

J1

".
'"...,.,.,.
'"p,..,.

$ us
$'0 95

1I7t CoIoI..

\<.tiI 1978A
CATALOG

NOW
AVAILABlf

Model 10 1llI · S229.00
_ ,",,_ 10.•

OT"", ,_

OT·m 190

01 ·... ....~"•
OH7S ".0'." ... ~"•01 = ,.,
~l ~'" "', ~.~
0' ·'" '30m·,,. '20

",-as '"Q' ." lQ

"""""" 300h"""""I," 600

• Som••~piOC'liOi\$ or.
- T,ou~lOSr.oot 'og mOClop ro<:eSSO,

Md' . ... ,nslruCtlon, an<! d,li flow
- b .mme contenlS 01ROMS
- TraCing opo"t",n 0' oonl~ log"

~CCESSlIRIES FOR MAl 1lHt.
_10 eIIo<Ior E~._...._._w-. _ ''' _ellS'.•
~~-... ''' 'N; _'..- CoW ....

!l=$.!;i
100 MHz a·Digit Counler

. >0 "" '00"'"' _ . .."''''..., ,;.,
• r lfO",- _ ...., " nov...,• e..-__ co",,, "v ,"UI.,..- -_ -..
. _ - _ ' .1· 11"'__

. =~., ,.. JW·1OU $134.95
".

,
•01·'"_ m.,,.

~tMI· ou,
~.~

::=: "" IS
s,oc ....... . Zk _ $oooI.»t ......
0001.. Al"""

ELECTRONICS

M $74.95
ur PROTO STRIPS

._P--
• .,.,,,,,lfO,,,,,,",
• ~ .. .14: ...._· """'", '"","'.0' __.... 0. .._ ._
. 'o__ ;~_

• or """'<I' ,... __ ,oc ,_ •• ,! <WI,
.14:_ ,.,oooy
' ... """'" !<I."-'O Hi
0c,l<; _ O-''''lo>'
..."""" . ·10""'_'"'" " -..... ,,.
",...soril$;

At ~dlptw ae·n 59,00
RI"'a"l.a.11

..1Itl1. SP·21 21.00
ClI"YloG ClIllle·!! 1.50

James
11121 ·~ HOWARD ~VE . , S~N C~RLOS . CA . 94670

PHOItE ORDERS WELCO ME _ 1415) 592·8097
Advertised Prices Good Thru May

_ OI.'IS.- ....-.,,.,'"

li .]-Madtl 28110
599.95

Coow> .'"' ""...'._m......
"" .....-

.- ,~ ,. ,~ $2~.1l5

8212 8 en In~ut ,'OU'~Ul CIIP'IlO2 ,~ 19 .95
8214 Pnonly In l",ru~ ' Comrol - S Bn "'PIJ ".82t6 Bi-Dlroct'ooal Sus O"VI" 1lIC6810APl 128 . ! SllIht """" ,.
82!~ Clod< G...." lo';Or"'" - p,,.,. In,,"'" ""~'" '",," Sy,,,,,, Corn,ol", Bv, O""tf ~. lOll. S Bn IIOhl 1~ .95

~ .....,- -- ,,, .. "or m " .. .,,,- ,.- "" " or m " .. ,.- ~ •• '" '"" "S- '"., "",,,,,,, .""" 0.- "- '.,,- ,,... "" m .. .. ••. " .... ,. . T " '- ' ''''- " - ".." ~.. ,. ,~ " " - ,."
M """ ,,. ..... ,. ". m " - ,.
~, ",- • ,,,, m .. - ,.
= .~- ,. .. '... •• ,.
." .... >M .IT ,. '''"". 1l11:' ,02< ., "'" ,... .... ,., .. ..... •• ,,~ m .. - ••..

"""'" . T •• ~" m " .- '"M _.. ,. w""'(,"",,"1• "'""'"' ,.... '"M .~- ,. w..."!,"'o"" '. _.. ... • •
~. ,. •• ..,
"""0 ,,,.... ,. .~. .. '- ".= .. '- "...,,'. ~, .', -, ,..,., "" ~- ". "'" .', '- ,.••• "SlO' ..' - ••
"" ~''''. "'" ""' --- ". ~, ¥ •• ,. ,I:,"'~""' '' "'" ""' --- •• I"", • ,~

"" -~ ". ",." .. .. ...~. _ .IT " " .. .. "',., '" m._ ,. '" ••
!~w"., ." !)zooooc ..~ , ... , ij "",., .., ,..__.

'"03!O·' m --- ,.
SPECIAL REQUESTED ITEMS """'. c.....- ••",w"",, •• ,,~ lO." "" ... .. ,. ~W,,1t ..

AV·"'''''·' '. .., ,.
~"" l .... '-"'''11'' ,. "',," "'''''''' ••>Y·u'oo ..... ... ,. ""',,,,, '. - ". ",.."" '..,~- ". •• ,.
~- ". -" ,. ww,,'. ••AH-toOO ,. ~,. ,. ~,~ '. """"""""1 ,. w"'" " ••AV·'·"',. ".91> MC_" ". .... ". .",,--, •• .... ,.." ,. -" ". ~ " •.~ '"

_. ,.",. -" ". ,,~ ... ,,"',. ,.
FuwrfJd on February " Franl Con, af Papular EI..,lranlca

logic Analyzer Kit -- - "
Model100A --- -I I 1 1 • ... •$229.00/kil •••••••• .... -

4II,R 1II01_!HN _ U.I . F_ 001\'
e.u...", _ _ UlI .... 5010. Til

53 25
H,9S
SUS

'.

C,rdS
sus

S2"e~~
S2.9S
$6.9S

••••••" ..••SH5...

!£:::=-
Pil..
15 is
$\ 95
U!l

C¥l' • 000 "'~, ~C,&·U

C¥7A l.ooo "'~, I/C' S U
CV11' ,~ooo "'~, He1! V
eV1'A '4J ' ! ' ! M ~, ~C 'W
CV'iA ,!oooM~, I/C ' !V
CVZ1' lO 000 M~, Hela u
CV3C8 :R 000 M~, >I(' ! U

.... !IIOIJrrIIng _

G8134
GB135

iiINTRA·CONNECTOR

CONNECTORS
PRINTED CIRCUIT EDGE -CARD

t56 Spar,,,,,·T," ·Do"t>I. Ae>r:!-{Iul
B,l"rc'te<l Comaets ~ F,lS 05410 070 P.C

15/30 PINS ISo lder Eyelel)
IB/36 PiNS ISo lde r Eyelel)
22/44 PiNS ISolde r Eyeleli
SQllOOA ( 100 _I PINS IWi,e Wra p)

25 PIN-D SUBMINATUAE IRS232)
OB25P PL UG
06255 SOCKET
0651226 ·1 COVER FDA 25S/25P

LO TS OF POTS

Permits in. ..nt Iir1e .Oy ..... switolli"" 10' dl'gnoSlic Or a~

t"til1g. S_ Sactoated with pon<' 0' pro"" tip. M,tes wil~

su.... rd .1D'", .1D'" 0",,1 ·'0" coonoctors . low' prol ilo ~siGn

S"~cl1 buttons ",,",sed to e1i minaTt .co;iO""lal ...itcl1ir1g
Poll • • ,; 'S-26 ••. I I • • ' 1"'", 16 f " •• i ll !O ..

P,ovid,s both straiont ~M " g~t , "glo fu nct..", Mil.,
wdn 'la....,d .10'" • .10'" Owl ro" COflnoctOrs (i .•. 3m, Ainsloy,
etc.) Fllrmits QUH:k t.Slil1g of inaccessiblo I"",s
,., ... : !/22516·26 h . 01 ".'oet" 26 P,I.. $6.90 , .

II•i/" SOCKET Mat.. ,,~h t"o row> 01 ,025' SQ. 0'
di. ~OSls"n pan. rns of 100"

JUMPERS """h'" ,nd shielde<l ","~Iacl.s
Prr>be access noles ,n b. d<. Ch(r,ce
of 6· 0' la- ""gth

PI" No. No, 01 CoOf.l"" lloGlIt PrIel
924003 ·1BR 2\j ta- S 536 ea,
924003-l16R 26 6- 4.76,".
924005-1BA 40 lB' 6ll ea.
924005-{l6R 40 s- 733 n ,
924QOO ·18R 50 18- 10.31 . a,

4 50 &'" 9.f5ea'I JUMPER Solder to PC boa rd. fo, onsfa"t
plug ·., access ... SOCi<et-<:onr>e<1O r

HEAOERS iumpors. .025" . q, posrs . Cho ice
of S!!3,ght 0' nllM '''''Ie.

PI" No, No. 01 Postl ~"Ol. Pricl
923663 -R 26 St!3 ight $1.28.,
923873·R 26 right angle 152 ea
923a65·R 40 SI!3>gllt 1,94 ."
92387S -R 40 right ,ngl, 2.30 n
923aSS ·R 50 S!!3 ight 236 ea ,
923876·R 50 ri t an I, 2.B2 n

umesied ;0,. square Spectral Trim pots
mgle·turn Printed Circurt Potentiometers
a 1 0·1'O·2B~ '2 9'.. of 100,10(1.200.500 ""'" • 2~ pc> •
, ''' ·20;·2.50-5< '2 95.. ",. llJ1( .2t*.~.5OI< • 2~ OCO. •

GB136 3N.01. ~~:=;~5M.o~M" • 2~ pc>. 52.9S
(Va lues sub;eCl [0 substitution within each glOup)

EXTRA SAVINGS'"", 0111 1111114. 131 t 1:l11l1r .... 57. 4

SWITCHES
Jw m, m ' -~- ... .,,,

~
,~, ""113 ,.' ...""",... ,. ",. rn' 0. ' "'·...·on ' " ..,
I.... ·""""'~ ·, j"" '" m , ...""",." , ,, ,.

"f'C'" ,., ......... •• ".
~

TOOGlf MPl;123 ,., ",.",...", p, ,..
''''''''"''""""I ", F'C2;1, 0.' ",., " .", '" '""~, ~, --- .. ,.

•
~

PuS>< ouno- .'0 ,.,
-~ •• ' 0

"" m ' -, ,. '0
.,
-~" ""' '" •• ~,. - ,-" . -" "'. sen _.~- • ..

II

• OH'SW'TCI< M' ••• .- .., ,..
M' "...... ,- ,. '"~ M . " '" "" .- ,. '"

~ ..... 1/16 VECTOR BOARD•: ; r::... .... . ,....~ $N'~. , ~- '"~ .,... , • ,. ".
~~, ..... ..,,,.... ,. ,. ," ,"'..... """'" '. ". ,. 1.' 1
1f'IJ" ..~- •• ,. ". '.~ ",.,OMw! •• •• '" '"'...... ""'... '. ". ,.. ••,-""'... ,. ". .. ...
"'IJ" GlASS ,..... """"C, •• ". ,. ."

""~

INSTRUMENTI
CLOCK CASE
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•

•

12/$1.00
101$1.00

15/$1.00 100/$5.00
201$1.00

'"• 00
, ~."' 00

.'S1.00
' 00
~

'00
1,.9
ssrvn.oo

101$t .00

...
....
2.19

O".. 'UO -.1_ .
_ .... )0 _ • • •

'---'" _--

,~"'"

,~"'"
IS-2S12

6 p.ft
1~ p.ft
16 p,ft

S- IOO BUS CONNECTORS {IMSAl TYl'fl

Gold, Sold.. ",i I "" Moll- bootd> lo4 .5D, ~/$17 .00
Tift_ Nlck. l, (NASGLO) Sold., lol l S3.7S.04/$1 ~ .00

Gold, wl'e__"".•• • • • • • • • • • ••• • lo4.:iO.04/$17.oo
r l,,-N J<:lc. I. (NASGLO\ ..lre-_ S3.75."/l1~.00

HEX OA.~lINGTON ...UAY
MCI.fl 3P i. o 16 pio 0 1' JK"'k_ w,'" (6) SIJV SO»oA
O'l i........ po i.. .
MCI4131' ••••••••••••. • .•• •••••.••••••••••• II .S'
s,.. "WO 30<:

I.C.SOC KETS
Lo !'to"'" T", SoId4t T.. 0..,_....

101$1.50 '00/$ 1 ~ ,00 10001$120.00
'01$ 1.10 1001$1600 10001$ 140.00
101$1.90 100/$18.00 lOOO1$IBO.OO

VOLT"'Gf REGUL...TQftS

P. C. 80A~D TERMINAL STIlIP
Mold4d body ..,d..... poo!i_ ",,_ oellvol-.l d","!,
"\'1 d'1 will oco::omodo•• wl,e .1 . ... 1 ~-30 "'WG. c.....act>
ot>d pift..... ",\d4< plot-.l <::ofl'P"<. Pift. Of...... 200
iftcll (5. os..M) I....ton<I<Wd P. C . _"<>g. 1CloO.mp

'0""11 ' e- - ph... wf...-4 YOU;;;~""~=':::i

~G · 1 14M ......... 50 n _ .
fOSU·30 W"~"""
WSU· 3OIIl _f04d • •..--. ,,",,,
8W-630 ' ....... Owl"" W,. T'"'"

_F_ W.ro wi'" any W,. Tool _
M;ft•• ' u.. Squ.... .05Jl00v _."'.. Cap 1012,00

fNo5002 .125" C.C. 7 s.g. R. <>d.........~9~ . 1 0IS3 . 95

2N4006 9OV. I... PNP Silioo<> 10 - 5 . 50
2N6101 8OV. lOA NON HI GAIN T0-220 . 50

6.3 VCT. 1.2A T,_ f4.K 2,49
1:IV ' ... T•.,~ ...."' 6· _Cot<l 288

",, ' ,c:hi ld li_ Dot.. 100oi<. "-'\14 - ..... 11 ......
.... ol _. """Ii.... i..... ...... ..fl~I .I ","""",,,Iy
.... bl........_ ol i" lyp4 .ocIoy• ••••••• .s.-.SOppd
Foi.cl>1ld ll;pol... "'-'-y 0..,.. Bc>ok . ROMS, !'tOMS
...... R"'MS .... eo_-.I lft "'i.....k wi'" full . "lll_,
' ''ll do'o. Poi.,. i~d ucl4• .nippi"ll I• • •• • • • . . •• 13.75

NEW NATlON"'l OAT'" eeoc1918 Edili f Noti"""l. d'Kt". <l4vi"", do... book.
9 blll ..et, cl c!alo pi .......~.. 1I1""""'Y ol ,_
orod ......i. _.~ bi""""'" _II .._ I and
_ <14";"", .. _II .. F.E.' D.9S

Kay Mi......~e--~.. Bc>ok . eo.....
I!cry ' offot, l"tl" I~ "'- r.. ld ,,_ la .........'
'" __•.., <>d"I', \2. 9Sppd

"" oo>MOO
ec,

."".9.IS...,..
13,%
,oo
'OOeo

..........
12 pol.

I

- .- .•

•
h .m

_"'_·~"'__ M""•.e-__.-
:.::::=:-r..::::.'::::,:,:;- _ ..--.
:,:-- · I:~-"::;-;::':::"-·---

" ..
'.:,.. ..

•
H

' .

• • • •

~.

•.• 6106pt

If you',. ",ci<>g ...ound 1"""1"11
f... q.uoli ly orod _vi.,.. boo 0

..lfIne' and TIll - TEl< y""'

.....I >tOJ> f P<Jtt>-

".
(~ ...I I p04C4 h_ ..... "" """'Ic _ ""'" ift T0-22O
orod MotorokI_77, 90, 199, orod To-l26....n..... blod<
.......ro I............. .." _I.. I. on<><li..d oft. lanni"O. "pt"_I. i, o i.-.lI"I ... '" ,,,,,,,I"!l.

THM 6030PB V....I...I 25~. 5/S1.00 , 10/$1. 9(1
THM 60458 Slip Over 30<:, 04/$1. 00, 10/$2 .00
THM 60708 btt.. Di.ipali"" H.. I• . 35(. 3/$1 .00, 10/$3.00
THM 6071B r""H", f...-6070 3.$(,3/$1.00,10/$3.00
THM 6106" Flat Wi Ji, Fi-. 30<:. 04{$1 .oo, 1W$2.00
THM 6107'" $moll... 50.. FIot 2~, ~"oo. 1W$1 .90
THM 6Ol3B T0-3 o'-'d 69~. oV$2.:iO. 10/S5.oo
THM 6024-0 Ur>fl.,;tI>ed To-92 lCVSLoo.lCX1/S5.oo
THM-605:2& T0-3 Squ<n ~, ~2.5D, lQ/$4.25

T0-22O "Pi4C4 - ;"0 Kit - H<>t>dy~ ••• 25<;

..._ .... ". N ' _'~ ....~_.. ~_ _ •
< .D.O. " 0 .." . ' < .0."

vo'" " D '" ~_
A •• • ~._." _ , ", . _ ~_.._ - ..- ' -"'_.- .- " "-'- -.'-00 ..__----_....-.._--

••,,"'
""'- '" !oIl_,

--

........

T1

.'
_1.' :::::;:1

tR I - t£k . IOC.
IIOlI ""'," ~,.. A__ ......_M02.---

-
----_..._....__..--
------.-~~--"'_ ..._..---", """ ..._ ...... "'3 ... ....._
"'00'0"" '~ ""' IO>O.' ""' ......., ... ov· _ ..._ • •" '." ".-._ ,~ , ''''''

-....- ,- ..- "- - .-... --. ....---", ,.,.,. - _.. "'- .,»-·, >o> _ ou_ .. .._ ,,"' _

---_...._. -~-.._~
-~.-..,...... .,.,._.. ...- .."'-

,- mON CONNECTORS ......-.
~.- ""«P...... . I,.,. No. ,~ 0...,.'.".. Eo ......, 11U:i- IPI , M'•. !.OI>l") ,,,,,," 11.15,

~l-1'11 2 ""0" '.', 161l- lPl' ,~, ,.•
• 161..... ... .- •••,

~~. ,~, ,.•
• _.

• Ck.,;. ••••
_. .- '.•, _. .e- 1.15,
~. 11 Oro... ,.•,
-~. 150.. .." '.', 162l-....' 2«:;;...... 3.25, 'm-J6I'IT 36 C".... '..

• 16" Pl T S'd .{ , OOTl I (1«" , 1. 7S

• I~'., 1 Cl,w" ,.•
• 1m"! 1 CI....a 2.10

• 1090..1 • c"...., •••• ._,
•C""" •••• '161'" .0....;. 2.l5

• '''''PI' .- '.•
•

._. ,,- '.•
• ,~. ,se_ •••

,flInGRAUD CIRCUITS

566'...... 8 ..... _0'P _~

14 ' e:a..-OOd 01'''''''' 8 pon 01' .31
LM HIBBN !l F V_ _ I0_ 1.• 5
CAJ lJO B."ol.!Ioloo-H T Os> """" 1. '8
CA.3140 MOS-F ET Op A"'l'. B,·POW .... ' 99
lM3909LoVol~ lO<lPuI... 1.5(1
L...3911 Temp eon,,,,,( fl iP 1.50
Sl;""",,, 2SOolTA 1024 bl, S.R. memory l10olA.l'II.75
MC1,l6&11P ChMoc:.... ""-r._ I..••s
UoCWlS l1 ...P ChMoc:.. '**._ 5
L" :KIllH Tamp Slaboh_ Z_ 59'&
...F10l)ICJ~... F. ..... S.... V._ 1,5(1
L" 2!101N T_ ••• FlY eo.-_ 2.6S
L..l.12N UI _T••= • \I.l~

L..181S ....., _ """"IorT_ .... 5 73

25188 H.. 32 1>;1 9'1,11 Regl 12.%
l 110 TO..... ? 110 11 . fl9d ,."" "'_e 1•25
..Cl....09I' T. laph"", ee "".... 10.1N!
..Cl~~I9PToud1 Padc.:.o-t. fm 1~4O!l .,25
MC1~~11P8....dR. .. G....... to, 11 .1N!
MC1~~ 12VP CMOS M<><lom Chip 16.115
t,lt,l51109.. Nu_ en._ t,l", ,,, 16.95
14Cll15 1 s.,.-., 8COeo.-.. 2.99
14Clln 16..:... K _f_ 8.35
14C\123 20 .... K...-,t E_ 6.45
74Cll2!> • o.e.- ee...... . _ 12.00
14Cll26 4 o.e.- ee....••1..... 12-(10
1~1 3lIDooo,DVt,lCt.lOSo.... 16..
f60l llettiggMab14 0.... ....., • • • • •• • •• • • •• • •• ••••50
MC40I.5P HI Sp..d """" "0" 1__ m ... . ,SI.00

O...T......aUISITIONS SU8SYSTtM
ADCOB11;, 0 olD pift CMOS I . e Ith "" 8-bi' """log-
'0-<1'11' 101 e""v.., ,, . 0 16 ""0 1",ultipl..., ood mla
F'f""• ...,. ~ibl. CO't!,oll<9ie. c""v.n.. flOOt......
~i"" i.. , 1:10 ..,. choppwo Jlob'H.4d ~"''''. volt_
di,.;cI4< ..,th _1<1\1 .-t'c:h tf_ orodo~ .._-
;_i"" _ i ldc:hao<l T,i_5o"'. """""" ""-r...,._i ' ". ~,. ",,"' 15 ...Wol_
,,_ ""III. SI/ -.Ply. fasl. ICntS 00<>-.;.... ,;_ .
"'DC0817.. . .• . (40 pOft DIP)• • ••• •• •••• • • • ••• S29.88
..cth_••••••••••.••••••••..•• .••••• ••••• Sl.oo

•

•
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... S_ S" '.·C"OS Pll dig' '''__ • ..., c.,.o,." '" ."'" IKH. _ .
," . , .. "H._lEO d Og_ '-' PlUS ....AS-C....•
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BlKDKI
0-._ _ 0:- -- ,..." ,' '.. -- .,.~.

NEW!
THE FUTURE HOW!

FM2015R

•• "H. _ e-. ' OOO C "n.-o'_ .......2~H. ", . " H.·OOO
KI ItOO C........I •• CH..NNfl A I(; "E"OAY WIT" SC...NN ING •
"ulTlPlE fREQUENCY OffU TS . nECTAONIC "UTO TUN'NQ . TA"'NS.."
.....0 RECE'VE • ' ..nA ....... " UlTl PuAfflIE TONE OSC'llATOR • AlT.
O' SCA''' 'N",TOR "ETEA· 11 W.... """",, . u, " .... A__...............
_ 11 .OU fllTEA . " O"OUT"'C CAv lTilL f OLTER "N O
...UTO TlC TU" EO AECEIVERFAO"T E"O. CO...ilAE I. . ........ E"II;_
.... S_ C _ .._ G'_ 0...1'" .nd Con. """lion __ ..
........' ...NY 'CE .

'39900

," TAODuCTOAY
~-ce

SPEAKERS
2" 8Ohm Round. $ .65
2'1. " 8 Ohm Round •• . 75
2'11 " 80hmRound .. l .00
2'11 " 1000hmRound .. l .25
2'/1 " x5" 8 Ohm Oval . . . . 1.95
add 1()¢ per speaker shipping

TURNER HAND MICROPHONE
DYNAMIC PTT MODEL J360 OM
Medium Im pedance (600-5000
Ohms)
FreQ. aeec. 100-5000 Hz.

ONLY$10.95

40 Ch8nn.1 CB Switch
Cherry ItR40B-OOAA ONLY 59.95

TRANSFORMERS
110118 VAG 1 Amp .. .. . • . • • . • •$1.50
110112 VAG 300 mA 1.25
110120-40 VAG 2 Amps . ..•.••..•2.50
11015 VAG 6 A mps 4.95
SPECIAL 11(){1 2 VAG plug In
500 rnA . . . . . •. • • . . • .. • . • . .. • . 1.50
For each 1-5 Xmfrs add $1.00 shipping

MINIATURE SWITCHES
SP$T on off on $ .99
OPDl on o ff on 1.59
DPDT on off 1.59
DPOl on off (wire wrap lead s) . 1.99

NEW!
Tunable 420 MHz
Fast Scan TV
Converter

ONLY $49.95

~ '*" ,_ ·zc 4<_~t ' <t: ' ":!:.

1~ .51: :i1 ~ 3 5 1 3 2

- '.- . ' - . -

. ... . . . . - ~ . .. . '

. Sw lt c ha b le Irom
counter to clock wlt l'lout
losl..g llme

• Mobile use 12 Va ll DC
In pu t msk es Ide a l
mobile set up

• .00ll05% accuracy end
rOck s teble

...."...........,..

DUAL DIGITAL 12/24 HOUR CLOCK KIT
NOW WITH A NEW WALNUT GRAIN WOOD
CABINET

Fe~ 1ure8:

12 or 24 Hour Operation on either clock
Each Clock separately controlled
Freeze feature lor lime set
Easy assembly lor <; Ioc k snd cabl ..et

MODEL ALD 5·W

Model ALD 5·P

Only $44.95

~\:.~ TURNABLE HAM TV CONVERTER
Receive Fast Scan Ama teur TV I" the 420 10 450 MHz Band
with a ny TV set. Low noise. 1'1191'1 gsln rl Amp with verec tor
tu"ed I"put and outputs. Built In AC supply. Comes I" two tone
wa lnut & beige cabinet measurl"g 1 718" )( . 1/4" )( 4118" .
Factory wired wlt l'l 2 year 9usrsnlee , .. , . , $.9.95
Kit (c rit ica l circuits pfewired) $39.99

s.m. kll .. abo.e In un....mbl..:! Black

Pl..tlc cebl"el wllh RMI FlIt.r.

.. 15

"' ",w."

• 110 von Power soc
plylBaltery Chargar op·
lIon-perlect for usa I"
Ham Shack
• ClOck can be either.
or 6 digit, 12 or 2. hour

. Clock knps time even
I" off poslt lon

. S l ~ bIg 0,. Display
leds.

6 Gould 01 GE sile AA NICad Balterles ,$17.50
110 Volt AC Plug In Power Supply & Ballery Chargar . . . . . . . . . . . . . . . .• .95
Coml"g Soon 600 MHz Preses ler

ALDELCO DOES IT AGAIN-ANOTHER UNBELlEV·
ABLE VALUE-OUR BAnERY OPERATED FRE
QUENCY COUNTER. DIGITAl CLOCK NOW AVAIL·
ABLE_ASSEMBLED AND lUTED AT THE KIT
PRICE ONLY! $99.95

. Comes In atl fBcllve
Black & White metsl
cabinet

.·Portable use whe" 6
AA Batterles are Installed

.Leds turn off to con
serve battery powar

• Freq. Ra..ge 100 Hz to
I,() MHz Typical

COMPARE OUR FEATURES-COMPARE THEIR FEATURES
THEN-COMPARE OUR PRICE AGAINST THEIRS

(OO ~...

I "
~ "
10 "
'10 "

ZE NE R S

l NU S,. IN/59
IN(1I8 ' 01 N416(
lN~))3 ,. l N5318
' N2910 ,. l N3005
I NJ 305 lO 1NJJ( 0

2N2816 ,.. 200 MH. ruse $12.35
2N3315 ",. UO MH. ruse ••
2 N3~~3 ,~ 11~ MH. T039 ,.•
2N3866 ,.. .00 MH. T039 '"2N3926 t ... 11~ MH. rose ••2N«21 , ow 115 MH. T039 '"2N5S89 a.. I1~ MH. Mnl 4.1~

2N~590 ,.. 1 ~MH, Mn 2 '"1N~S81 ". 17S MH, Mn 2 10.25
2N~913 1.1SW 115 MH, T039 1.10

""'" ... 115 MH. MTn •••2N6081 ,.. 115 MH. MTn . ~

2Nli082 ,.. 115 MH. ln12 10 .ll~

2N6083 a.. 115 MH. ln12 ""2N6084 ... 11~ MH. MT12 18.30
"... ... l1li MH. Xl06 PNP •••1N609~ ". 115 MH. Xl06 PN P •••2N6096 - 115 MH, Xl06 PNP 10.35
2N6091 ... 115 MH, Xl06 PNP 20.00
GU8 ,.. 50 MH, X51 2.15
GE.6 ... 11 MH. T05 U2
GE2 15 .~ 50MH. T0220 ...
GE216 ,.. ~O MH, T0220 ."GH2S ,.. r.o MH. X81 '.00

2 NlO~5 99
2N3904 . r 2NJ9!l6 n
210 5496 Or 210 6108 10
141 . ,109' 4 P,nO IP 1 ~

~~5Tlm.r .•9
11I91( IN( 146 15 'a' .99
IN34·1N601 N6-I lOla' 99
eA 3018 0, ' Amp I so
l M 309 ~ Vo,t ROy , 110
IN~\ ( lN',"I -9~

lN131t . .. 20
lN6103 . 89
lM Jll'J . r l. ' M,nO ' PO ~ "'"", 4~

1(0' 16 P,n 'CSo",ts 30

RF D E VI C ES

CLOCK CHIPS
5313 3.49
5314 , 3.49
5316 3.95
5315 3.95
CT7001 • • • • . • • • 6.95

ALDELCO KITS

lOGIC PROBE KIT
Aldelco is oow the sole
dt st rlb ut e r o f t he
DIGAPEAKE-A logic
probe kit . Now vou can
buV direct a nd save. Pfobe
mea$lJres logic 1, logic 0,
and pulsing circuits cun
ditions formerlv sold lor
$14.95.

SPECIAL $11.95

• FETS
40673 1.55
MPFI 02 ,55
2N3819 35
2N5457 ,50
2N5458 ,." 50
2N5459 55
2N5485 50

• DARLINGTON
MPSA 13 80
MPSA I4 .. , . .40
lN5306 50

• SCR
C 1D6A 55
C 1068 65
CI22S .,., 85

ALARM CLOCK KIT
6 Big 0.5 LEDDlsp layl • On Board AC Translormer
• t2 Hour Format wIth 2. Hour Alarm' sneeze
Feature' Elspsed Timer. Timer laature mskas thls
Popular In Broadcast Stations . lI's a natural for
cars, boats snd campere when used with optlonsl
crystal time base. Fits our standard cabinet. $19.95
Crystal tlma base when purchased withcloc k$2.95

12 or 24 HOUR DIGITAL CLOCK KIT
Uses 0.5 Display LED. 5314 Clock Chip.
Freeze feature for accurate set, fits our
standard cabinet. ONLY $18.95
CLOCK CABINETS ea. $4.95
Woodgrain or black leather
CRYSTAL TIME BASE KIT.
Includes PC Board. Crystal , all parts and
Instruct ions. $4.95
CLOCK FILTERS. Blue, Red , Green,
Amber or Smoke $ .60
ADJUSTABLE POWER SUPPLY KITS
5-15 Volts SOO MA $6.95

12-28 Volts 500 MA 6.95

Similar to the Iamc us
ARRl Handbook version,
kit inc ludes PC board, IC
soc ke ts , I Es, speeker
switch and all parts and
in5tructions.

ONLY $19.95

ACCUKEYER
MEMORY KIT
Adaptable to manv kevers.
Can sto re 2 canned
messages of 30 characters
each. PC board IC sockets,
l lA instructions and all
pam. $19.95

" . :. .
;.~. .
;(dII

Boord Measure. 2·5/B" ~ 4-3/8"

MALLORY POTS 118" Shaft
SO K Ohms 1#4 Taper .. $ .99
100 K Ohms #1 Taper. 99
50 K Ohms V." Shaft. 59
100 KOhms V." Shaft 59
Ansley 16 PIN PLUG
609·M161 with cover .. $ .79
CRYSTAL SOCKETS
holds 8 HC25U $ .89
Single HC25U 39
MURATA FILTER
10.7mA $1.49

• RECTIFIERS
2 amp 50 vo lt 20 for $1 .00
2 amp 1000 volt l0 for $ 1.00
2 amp 1500 vo lt . 5 for 1.00
10 amp stud 50 volt . . 1.50
10 amp stud 600 vo lt . 4.50
40 amp stud 50 volt .. 1.20
40 amp stud 750 volt. 2.05
100 amp. st ud 200 v , 8.50
BRIDGES
2 amp T05 50 vol t 35
2 amp T05 200 volt 50
2 amp T05 600 volt . . 1.25
3 amp. 50 volt 50
3amp.4oovolt 1.10
25 amp. 200 volt 1. 50
25 amp. 600 vol t 5.50
25 amp. 1000 vo lt 8.50

ACCUKEYER KIT

209
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l1 l01 • ,
So••• I1_

IOD'.. " .. . .

1!i 11 1~ '
0-...'" .....,... ."" ..

800-421 -5809

'OD... II><
.... "'-'"

1.... ......... '.-.... ' '' 00 ••
•

FREE

' <L UI'.... ",''''
1110... ""

TOLL
. ~..~~
.... 1J, "' ..

CALL

":0
... . . . ... 's,..,... ""' ..

11lln '--..
s...c . ....
,00,,,S"0 ..

CALIF.
' .....'m-"100 ... U !IlI ..

EXCEPT

, .-_......
~'.S20IIO ..

1110 .... l1 1!i ..
--~'00 '" ».th.

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

CUSTOMERSALL

. ,,""c .
~ " 0 00 ..

FOR

....... ,,... .,......

,~oo

S I1100

'''~~OO

BOARDS

Mondav Friday 9 -7
Salu rday 9-5

qua nl it ,es ADD $ 1.50
Califo rn ia residents add

E- PR OM

r ..,. . "
1 ' .....on' , _ •• '_
-~' '''......

"""'" .~, j.~l , ..~. " " ,. ....~, ..",on*''' ...,........ .',

$135.00 EA. ~.,

$149.95 EA. - .,
BARE BOA RD $35.00

""" .n~ ,..<I•

"I.~ -

' . ,, _ , . .. .. .- ,..~, Z«I ""'..... .,,._ '..'

J .... lD:JD

ZBO " UPGRADE" KIT

JADEZ80
- _ " 0"",,,0'"' ... KIT
0"(1"'0 '" _ _ • 0tI """•

THE PR O M SETTER
_tTl .. ~ O ilD

.~~,,"u . l_ _ n.- --_ ._~. -. _ . •, " '. ' 'e-...,- ---_ _,"""'"
~--.. , .. . """"' .....' ....,._... ...... e__.10__

-_. •.......<--
--~--_ _-..-.""""'--_ "' .....:----"'_ _ "_ '_,e--_--- -...---- '-- ••_....._....._...,- -I(IT ~.~_. 5110 00

ASSU ll8UO ......_ &J15 00

Convert T.V. set to
Video Monitor.
KIT .... ,.... ... $8.95

_ 1 '..... 1 IT..... ,. ~ ..
_ 161 , 16K .... 11.' KtI..... ,K .....
_16 ' 16K _ 1 _..._,,,- ,....... ....

1 "'OM> KIT
JG-& . l.... 1_ DO 11'"

""

West 144th Street
CA L IFOR N IA 90260
6 79·3313

......
'li'O.""....

..,..
• •

535 1
l A WNDALE.

l2 13 )

NEW CATA LOG NOW AVA ILABLE J6

--

... . 10..0 _ ...._'.. ~ "~ ,

~, "'. ,,'

JrtUM8 EA CRUNC HfR

RET A IL STOR E HOURS:

Discounts available at OEM
under 10 Ibs. f o r shipping.
6% sales 18K .

J..&.I»E
Computer Products

.- ......~.~..~~-;~.--.'----_......."''' ._'-,_ _,-._ __.....
-~,---_ ..«<- ---..,.,..._-- _._____ M _"" ' _.0.... .._..._----

: I':l":"" - --::'-::...:- __.
« - - " '."'-". -..... ... '.._-

JAD E 8OS0A KIT
$100.00 I(If

BA RE IlQARO $30.00

JA.RBUJ.
CA 55ETTf. INTERFACE

' -''- 
'- -_~_ _ • • Mo_~._
-_.~---::.-=.:......__.. o::x:.. '. _
=:; --_..__..-- --...- .....-",..,__.0.·..". ..".'" .. .. ..ao •...._..-- ......

... ". ,..... ""..
''''-'''' '-'-"."~ "'-"''- '..-'~_ -.... __ .-_.....
-_ . _.~, ... '---_... _ , ..

_ _ a.< ..- '"' - .._..._- ..---_..

... " ... ..-- ----- -- ----._ ~ .." ....""'.....- '.... _-., ..... ,._ _-_.---
~ . '- -~-_ .- - ---- -" ....-----, -- - ..------------ '---~- ---- .._-- ..._-_._---_._- ---_.._..----_._--- -_._ .._...-

·----_.........,- ---.,_._---.'------·"--'- ,,-<- --·"-- -· -...__..",,-" _ .e--._ ,..__. .._--,,-,_'O-

full Ale ll

Mon_IONAL KEVIQA,U18

---

S2I1.OO
S51U IO
$ 151.00
_00

$ 151.00
S2'>9,OO
$36100
$.t25 oo

S8&O.00
5115.00
$615.00

512.~

$245.00

-
. ,.....

Tuno
' UTlO

TUTl O
TU TED

...._-
,'.. ,.•
, ..' 0'"
"" ...--

...
.usu . uo ..
...0_.10 ..

."
'"..sso_ uo ..

..SSUOll. ' O ..

'"

... (3"'-1 K"
_ ,~"""" KIT
:10K ,n.... KIT
n o: ,~-.. KIT

U,..-..l
13"'-1 KII
" ,., K"

13"'-1 . "
,~... K'I

••
~ ASU O • ' IITH'
. _ AUf I O .. 111110
_ KI1
. _ 0."
.....1 _ '0
6800 .utA"'" .. S .... s.._,,'

' ... -
~ ....,
_.--

~.'

.-.-
.-.-

STAT IC RAM BOARDS

,..,.......,:;_ ""' ..... ,_ , ""-_.-..-._ -... ~ _.e._'.__...__ ..' .. .._.... ._._ .._,....-- '...- .. ...-...--"""""-

1 u~ CT KJO._.... <_ .... ,
II e. ... "u--_-""'. '...--... __ ..._--eow.n_ _ ..._ .... _ _ . ,_

.._0_""_'''-'-_.-_..............--- -,---.-... .....--

J AD E VIDEO
INTER F ACE KIT

FEATURES $99.95

~
- 1 00 Bu, Co mpe uble
2 D. 64 Cha' a<: . e.. pe. Ime
6 lon"
.ePh,c~ 1 12B ~ 411 m.u, ~)
e.ellel Co mpo",;.. _ideo

On 1>01. IDw·powe, memo.v

Po werfu l ootlYtMe ,,,, Iudod l or
~'""' . home. EOl. x'oll G.ephiul
o.e'a<:I" . e \C .
~~'~:.. ,I~~r.e~o~r,r..,kk

DYNAMIC RAM BOARDS

J A D E PAR A LLEL/SER IAL
INTERFAC E KIT

s'oo $124.95 KIT
1 s.. ... '~""""" ,_ RS1n
~''''_'' , K to........ .._"" 0<0
s.. ....~"" """. co ." .. _ ,,"'....s-.,_-... ,.,",
Couo". _ . . .... '0 ' 100 .......,_....' -,

""_ ....__ ...-- .... .. _,"-"'--'-•...ox -.. ox ...~ox _. ox ....,""OX _ . ox
IKP..OOO..IU 321(

MEMORY PLUS
for KIM- 1
8K RAM 121L02l
8K EPROM
ASSEM BLED & TESTED

$245.00

KIM- 1
ASSEMBLED & TESTEO

...•• ••• ••• •••• •

........
••••••••.........,..... '"., .'.., .

u .
"" .... .......',.. '•• •'.•••••••••••,." .
" .

"."..

..-" ." .
••••••••••••

...

••••'.••••

•• •_.
"..•• •"..••,,-•••••"..• ••••••• •

•• •...
•• •......
•• •••.. ...
• • •• ••...••

•••• 'O•
'. ''. 'O....•••••" ",•• •"" .•• 'O•." 'O••••

... .. .. -..-. , -- ..-_ -- .. .-_ --.-_ _-_ ---
' ,-.. .. "" 'm _. ,, ~ ..-
~, -.. ~-
~ _-
~ _-. _... .. .._....... _..

-..._._-..._._--- '''- '--- "'- '--- "'- '-'._-"'-'-'--"- '-

" _--. _,-.._.--.._._-
.~~-
~" ' '' '- '- --..._..._-._...---..,
'-_..... ,,,

. --" -.., -.... ...._.... ,, -

... -. ''''_.... .... -. ,..-- ., ..._ ~ -_ ~-

... . .. - ' -- " -_ _.. -
- " ---_ ,- '.-_., _".._" _'n__ _ .._ - ..._ _.. -_ - .. -_., - ,,,-

.....- -- , ........ ......-~ ,.._..... .....-~ ,.,.~.. .. .._ ,.~.. .. .._ '~..,,, -..-.m ~' _...,-.... .."" ._ ~ ~........_..'

5·100 Sty le

......._-_...._~ ...... ,..

.... ',,- ~-,... .-'... .. ..~.. _- -.,..,---.'. e.-._ ...._- ---,,-.-' - -- ','.... ' -,.- ,..._.- '--,-_..-:::: '._--

$4.50
$3.75
$4.25

$ 1.95
$2.50
$5.00
$5.00

-
~~l~r .,lj:

a

-.--.... ... '.~-_.-.--:::::--,----..._.• •------.".• •-

••------------.._--

-,-_..
•.. "M.'........- '--

•• •••••se,_..'.-.,-..~ .--.-

_........... " ..~

-_.

-.-..,,,,..,,,•. .._ '......, <- '--

...
-"...••...",
-"......,,, ...--..
,,~ ..'''"" m..,
,,~.,-......-.-._.-"._.._...-

PMMI slo t
$35.00
$95.00

5149.95
TESTED

•• •

••...

• •'..••• •••• •
'"•' ..•••••••.• 'O•

• •••••,.......• •••....

.,...,..

....,.....-....

••.....

..
••."•• •"....••••,, ~ ,

".. '

,.'•••...
'....',.. ..
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••••••••••••

••••• ••• ••• •... ....
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URPLUS PHONE: (305) 887-8228
7294 N .W. 54 STR EET

LECTRONICS
TWX : 8'0-848·6085

MIAMI . FLORIDA 33166

ORP.
WHOLESALE· RETAil

543

RADIO TRANSMITTER - NORTH ELECTRIC TRANSFORMER - KESTER #44-S0LDER

Type T-2OIARe-S '17 V 50160 Hz-Multiple windings wil l procluce : 63137 Alloy

5.3 to 7 MHz + 24 V dc-SO Amp .032 diameter.
Brand new-Never used- + 12 V dc-l00 Amp - 5Ib. Spool s Only-
Tubes alone are worth the pri ce - 12 V dc-SO Amp $6.00 per lb.

Other voltages can be obtained, complete
$24 .95 with spec ification sheets-Limited Qty. 12 Vdc SIRENS

ONLY 50 LEFT $49.95 $49.95 Very Loud $8.95

TEXAS INSTRUMENT KEYBOARD CERAMIC PRECISION CAPS-ERIE
SURPRISE PACKAGE Has 3 slide 47 pF- l 00 V

Resistors , Caps, Semis, Pots , $1 .95 ee., "
- , -- - switches-28 220pF-l00V $.10ea.

Relays, etc. We guarantee It to be 5 for - - different keys- 470pF-l00V...-
• • -$25.00 worth of material. Every S8.00 ·'t keypads re- 5OOpF-l00V 15 for$1.00

package is d ifferent. 10 tor . ~ movable by 560pF-'OO V·'. . ,
$5.00 $13.95 - • T- removing 4 l000pF-'OOV 50 l or $3.25

screws. 2000 pF- l00 V

SIGNAl. DIODE POWER MATCH CONVERTER
STANCOR TRANSFORMER lN4 1.etl

Pearce-Simpson STANCORTRANSFORMER
S 5.00 per hundred

#P-8180R-1 17 V In-itp ·646J Filament Style $25.00 per lhOutan<l -Max Loads 30 Watts
117V in- Multipl e or, 15 lor $1,00 converts: for positive 25.2 V ct at 1 Amp
6.0·6.5- or 7.0 Vo lts WIRE WO UND 6t012VdC} or negative $3.00 ea.,
13 Amps center tapped- RESI STORS 6 to 18 Vdc ground systems 2 for $5.00

$5.95 ea .1 0 hm-5 W 12 to 24 Vdc 3V, " x 3V, " x 2" 3 for $6.502lor $10.00 .100hm- ' OW $7.95
@ 15C each

PANEL METERS -STANCOR TRANSFORMER-
MUFFIN FANS

3 Blades, 110 vee. 4 2;" " sq.
2V. ,. x 2V." also 21J. " )( 3"

#GSD 200 or #GSD 400 Removed from equipment-
tcc-tc oc Amos } $4.5Oea Auto Isolation 230 V io- 115 V out Excellent cond it ion - S4.95

()'20 de Volts 1500 RMS test voltage-GSD 200 is
25-0-25dc Volts 2 for

0-25 dc Volts $7.50
~VA-GSD ~is ~ VA- NEON PANEL LIGHTcomplete with cord and receptacle-

0-50 ac Vol ts YOUR CHOICE $1 1.95
110 Vac, Amber, wi bullt-ln resistor

-Shunt Requ lred- & wire lead s - 3 for $1.50

POWER SUPPLY HOOK-UP WIRE TRIMMER CAPS
Size 20 or 22- POLYFOAM COAX- SOR

110 AC to 12 VDC Equal to RG 174 Smal l enough to l it
various colors-550 mA 23 Watts $4.95/100' in your watch-

no color selection 3.5 to 20 pF
3Y2"w X 4"h x 6Y2"d

solid Low Loss 5 to 30 pF

Polyfoam 7t0 40pF

$9.95 $6.00/1000'
Coax Cable

$.75 ee., 2 lor $1 .25
$10.002000' 5 for $3.00

Heavy Duty Instrument Case
-STANCORTRANSFORMER-Grey vinyl over wood-Inside also JOY STICK

lined wi vinyl & foam padding. Flip- #P·8158 Power-117V- 2oo dcmA
For TV games and hi f ltop wi hand le and keylock wi key. 6.3 V at 2.0-4.0-or 4.25 Amps

.,.lde demo' !h"O . 8 V..W. lU·... with four, t OOK pots
$25.00 value-$9.95 #P·8155 Power-117V-90 dcmA

2 3,4 " X 2 3,4 " X 1"5 V at 2 Amps or 6.3 V at 5.15 Amps
Varo Bridge Rectifier YOU R CHOICE $7.95 with 1" handle-$4.95

10 amps. 220 Vdc -$1.50

SPECIALS-SPECIALS-SPECIALS-SPECIALS-SPECIALS-SPECIALS-SPECIALS-SPECIALS
Compul«

e" To1......... C.p MASSA Relly_P. B ...~ ,,-Grade Ca~
1000 ml-5OV DIP Swltc.... A~oIEI_o UI""OIIlc • POT-110 Vdc Trlmpol Tran.fonner

tcooo mt-20 V 6 posilion PC'02 Tra n. duc.f 6050 Ohm coli
mo'-'~2Q'1

. P·8650

8OOOm'-5OV
7 position 2t0 20 pF 37 0 ' Ml kHz 10 Amp contlcts 200 Oh m .. Step down/I sOlation

36000 mt _ 15 V 8 position S.60 ea. S1.5O ea, S1.5O ea., S1.5O .... l17Vpai·12V6.5Amp.
S 1 .~ .. . 510f 12.50. 2 tOf 12_50. 2'Of 12.75. 2 IOf 12,50, II ..ICOId. receplac:'-

63lXIll ml-15 V
210f 12.00 15'Of 15.00 510f 15.00 3 tOf13.25 5 10f 18.75 ""12.50 ea.

All ma•.".1g" aranteed _ 1/ ' ot .ny nNlaOn )'0" . re not IItia tMd. our pr"""elS m.y"ret,,"," WIthin '0 ~ays ' 01• f" II re'un~ //eaa ah,pplng), PI..ae .dd 13
TERMS: lot shipping IIn~ h.ndling On 1111 ordera, A~d;'ionel 5"1, ch''ge for ahipping . ny item o.er 5 Iba. COD's lIec.plltd ' ,,, orders 10/l ling $50,00 or more, All Ord".

sh ipped UPS " nlua olherwln spKifi'd. Florid. msid,nt . pleas••dd 4% " lea ••~ , Minim"m order $15,00,

EOUIPMENT I COMPONENTS I WIRE & CABL E I ACCESSORIES
Z12
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Card # Expiration date _

Signatu re _

TOTAl.: _ Name _

-----

Have credit card N handy and call
TOLL FREE (800) 258-5473

Kilobaud . Peterborough NH 03458

--- - - --- - - ----

Address _

City State _ _ Zip _

213



call us • • • tell us CUSTOM TRANSFORMERS

06

If you have no label handY, /Hjnr OLO addrf!'$S here.

4007 Fort Blvd . • EI Paso , Texas 79930
Telephone (915) 566-5365 ()( (915) 75 1-4856

Peter W. Dahl Co.

CAI'_ JOS-I ....,. T.....t"....... ... .. .... ...... ....... .... .... .. .. .. $1115.110
CAll, ' 1I1f _1_ T'_ _ 96-OC
H__ :lOOOll ""'.. T,_ _ 116.00
ETO -n o """. T._ _ _ 1:26_110
_ 2K""", T'_ _ uo.
_ 2K·1 """. T t _ •••...••.....••....•••••...•••••..••••..•• 1• .00
_ 21(-2'" """. 7._ _ _ _ __ 135_00
_ 21("'''''''T._ _ _1• .00
_ 31(· 7._ _ 1• .00
_ __ HK-I O 7._ _ •••..•••••..••••••..•••••...••••.•••• ..00
~G5lI·l00T_ _ •..••••••••••••.•••••...•••••.•.••••.•.••• ft.lIlI
_ _ l«: l -lOOO _ T,__ _ 1:26.00
GcwI., 0$11201'_ 7,__ . ..•...• •••••..•..••.... •.•..••••. U6.lIlI

HEAVY DUTY REPLACEMENT TRANSFORMER S·

""'.. KFMIl_'- VAC. 1-5... lCAS 230 VN:. 60 Ho ...-,..-y. Wt. 60 LI ••.... $11&.00
..... KfMIl .:J600 VA(; . 1.0'" 'CAS 230 VAC 60 H. pn..-y.lI'h_.1 LI • ..•••• 1:26_110
""" 0 K~MIl . 3000 VA(; • 0 .'''' lCAS 11!11230 V... t IiO H. po;. WI. 1 7 LB •....••• 1115.00
....... X ~MIl _ «100 VCT . 0..... CCS 1151230 V A(; 60 H• ...-i.lI'h. • l 1.8 •••...•. 135.00
su XFM Il . ' .$ VcT • 11 ... CCS 111 VAC IiO H --.. Wt. • LB ..•••.•.••••• 2t.!I!i
~IL~. ...,.. _ XI....., R~ ~_. CIooOo I l:h7 .od ..••••..•••••. ' .1115
DC F~ c_••.o Hy . 1-5 AOC 160_00
DCSwo_~., JO"", . 0 .1s.A 5.0 Hy . I _O OC ...•••••••••.••••••• 100.00

DC Ft'_ t.poco 100 MFD ..-ooo V DC S75.oo

• All nealJy dut y npla('t'm.. nt tron. {ornwn are eledriet>Uy .uper·
tor t o orillinal equ ip men '(,} . All tron.{orml'''' are manufadured
to rillid commerdctl quafil y . p ecifico tio n . and each co"';"'. a 24
m on ,h luaronte ..!
Writ.. ' mla y for a t...... quotation o n any Iron'former. Choke. or
laturob lf!' recc tor.

J

SPECIALS

~:q; name call _

I ~ Il:i: addrEm I

~~;~ n""--_~'p ~
I name call I
I .dd,... I

L~i=- -=t~ " p J

Let us know 8 weeks in advance so that you won't min
a single issue of 73 Maga$ine.
Attach old labe l where indicated and prin t new address
in space provided. Also include your mailing label
whe never you write co ncerning your subscription. It
helps us serve you promptly.

Write to : '7e magazine
1:1 Peterborough NH 03458

o Address change only 0 Pay ment enclosed
o Extend subscription (1 extra BONUS issue)
o Enter new subscri ption 0 Bill me later
0 1 year $15.00 (I've signed below)

Signature _

1- - - - - - - - ---- -

•

-

•

•

••
••

•
•

••

•

•

- _...

-

PlUS 35 Mlre E>rotl<lQ
jeetwe ArtICles

( see page5)

---....._------
--
._-......_-
........,.._.-:;,'"- --

- " '"'- .._...,-_......., ----_.--:::..,:- "'-"
- """_._-_.- ..._--_ --_..._..._... ...

800·258·5473

you want to
SUBSCRIBE!

73 Peterborough NH 03458

and someone Is usually around during off ice hours to take
your order. credit card number (Master Charge, BankAmeri·
card or American Express). Whi le YOU're calling what would
It hurt to get Kilobaud too? And maybe a few books for the
bathroom.

if the 11.,e Is busy tear out the card bound In the back of the
magazine . •• Iust Inside the back cover ...

While you are tearing out cards it is high t ime for you to
mark up the reader 's service part too. A good response con
vinces advertisers to run more ads .. . you get more pages
of magazine. it 's a good Investment .

Also tell us your credit card number so we can enter the
subscription tor you. A subscription saves you a bundle of
money . . . just f igure It out . At $2 a copy you 're spendi ng $24
a year, yet a subscription costs a lousy $15. Nine dollars
may not be a lot today, but that 's no reason to Just throw it
away because you don't want to bo ther to pick up t he phone.

Three years of 737 If you fl gured out what the costs are
you'd send In a subscription Instantly. Not having calcu
lators that go out that far (all owing for the usual Inflation,
increases In postage, rising paper prices, and a new car for
Wayne , . . a copy 01 73 wilt probably be $5 three years Irom
now), no one at 73 has def initely been able to calculate the
exact cost of three more years on the newsstand. One th ing
Is for sure, tt's going to be a lot more than the current three
year $36 subscript ion rate. wh ich Is an obvious rip-off. Call
In your three year subscription and make us rue the day we
came up with that low number.

It's toll tree

214



How would you like to make some e.tra money In your spare lime to help you bu ild your ham staUon? Wouldn't you like to be able 10 get the
latest In ham gear? The lact Is tha t your hobby can pay lOt" nsen.
AI t he same t ime that yoo are making money, you will also be helping ameteur rad io to grow by he lping 10 Interest newcomers In the hob
by , .. and we need all of the new amaleurs we can get, as yoo know.
73 Magazine Is looki ng lor Area Represen tat ives 10 distribute 73 Magazine and Ki lobaud to newsstands, bookstores, d iscount stores, super,
markets, drugst ores, etc. In addit ion to d istribution of the monthly copies 0 1 these magazines, Area Representatives woo ld also sell
magazine s, books, and subscriptions al hamlest s, ham auctions, and other local ham events. Rad io stores, CB dea lers, etc., can also be ser·
vlced by Area Representat ives.

MII_&tra~RelpAlIIlIteurRmlioGrowf
Distribute 73 toE

Here's a way to enjoy your hobby, to be a real part of 1I, and to make money while you are having l un. It sure doesn't seem much like work.
Area Representatives who are successl ul wi ll be oltered the opportunity to Inc rease their business by taking on additional special Interest
magazines lor newsstand distribu tion . The business can grow to any size you wish.
73 sell s we ll on the newsstands. Tests In several areas show t hat even though every magazine rack In an area Is stocked wit h copies 0173, at
least one or two copies are so ld from even the smallest of racks, 73 Interests hams, 5WLs, CBers, expertrnenters. sludents, computer nee
bylsts, electronics professionals, technicians, et c.
II you are Interested In details on how you can earn from 550 to 5500 (or even more) a month, write to Cynthia Gray, Bulk Sales Manager. Once
you si gn up you ' ll get monthly shipment s 0 1 magaz ines which are to be sold on consignment (the store only has to pay for the copies sold
each monlh) and keep back Issues In stock lor sale at hamfests, etc.
Just th ink, with a few hours' work each month you might be ab le to have a lantast lc ham slatlon belore the end 0 1 1978. Drop Cynl hla a l ine
and gel start ed ... II you are the kind 0 1 person who gets thing s done and can carry things through.

73 Magazine. Peterborough, NH 03458

D Master Cha rgeD 8.Jnk Amerlcard

_____ __ <:.11 _

Address

Credit card II

Sig nat u re

bl ue satellite , Bot h are t op q uali ty QSLs you' ll be pro ud t o
send .

How can 73 turn o ut these fAntAStIc QSL cards at about
half the cost of ha ving them made elsewhere? These lire
done as a fill -In between pr inting books and o t her Items In
the 73 Print Shop . That's why we don 't prom ise anyth ing
faster than 8 weeks delivery. We usually get them out a lo t
faster than that , but we could get t ied up with a new edition
of the Repeater Atlas or something and be slow.

The reg ular QSO Info rmat io n Is p rin ted on the back o f
the card . . . a ll you need to have the card acceptable f or
any ewercs. There's roo m to l ist your equipment on the
beck , If you want . A n ice g ift Idea , too! Actual size : Slfl ".
3Ifl ".

Style: O w O X O v

Quantity : 0 2S0 - 58 .9S o soc - S 13 .9S

ADD 51 .00 SHIPrlNG s, HANDliNG CHARGE.

5 Enclosed . D CAsh O Check O Money Order

D A merlcan Express

bp.date _

Nerne

City St at e lip _

l
I
I
I
I
I
I

U.S.A. Orders Only I
L

71 M"s..dne-Q.'''' J
______.e_terborouSh NH 0345_8 7~8

~ease send me the follOWing Q SL cards:

I
I
I
I
I
I

--

--
2NSD/l

QSL CARDS
You want your QSLcard to st andout o n every wall. don 't

you? Well , here's some wh ich no shack visitor in the world
will be ab le to miss. It 's got let b lack ceu letters , .. great
l' ig ca ll letters that can be read all the way across the
room-black let t ers on a bright yellow background t o
make them rea lly stand out . When pictures o f OX shacks are
publi shed In the magazines you'll see your card clearly .
Order style Y,

Equ<'li ly Impressive are styles Wand X. These are whi te
cards with black type-style W has a blue world , style X a
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• NOVICE STU DY GUI DE - Here is a ccmpretetv new study guide and reference book for the potential ham. This is not a question/answer
memorization COUMie. Electronic and radio fundamentals are presented and explained in an eesv -to-uncerstand fashion, preparing the
beginner for t he Novice exam. Includes t he latest FCC amateur regulations, as well as application fo rms. Easilv the best path into the
exciting world of ham radio I $4.95.-
_ G ENERAL CL ASS STUDY GUIDE - A complete t heory course for the prospective General or Techn ician . This reference explains
transistor, amplifier , and general radio theory, while preparing the Novice for the " big" t icket. After gett ing your ticke t, vou'll use this
guide again and again as an electronic reference source. Not a quest ion/answer guide that becomes dated when the FCC updates the amateur
exams. $5.95.·
_ ADVANCED CLASS STUDY GUIDE - Readv to upgrade your license? To prevent re taking the FCC theory exam, you need the 73
Advanced theory guide. SSB, anlenna theory, transmitters, and electronic measuring techniques are cove red in detail in th is easv- to-touoe
study guide. Spec ial modes and techniques, such as RTTY, are also tre:ated. An engineer ing deg ree is n o t necessary to master Advanced
theory - t ry Ihis book before visi ting the examiner 's office! $5.95.'
• EXTRA CLASS LICE NSE STUDY GUIDE - Before going for your 1 x 2 call , it pays to be a master of the Extra class electronic theo ry .
This StudY guide is the logical extension of the 73 theory course. All the Iheory necessary to pass the exam is p resented. Antennas,
transmission lines, swr a re d iscussed, as well as noise, propagat ion , and specialized communication techniques. Th is book is not a classroom
lecture or memorizat ion guide, but rather a logical presentation of the material th at must be un(jeruood before attempting the Extra exam.
Save younelf a return tr ip to the FCC and try t h e 73 method first' $5.95.·

••

-.

.- -.

.-

.-
•novice

theory
tapes

Startling Learning Breakthrough (=~~~~~cLJ
_NOVICE THEORY TAPES Startling Learning Breakthrough. You'll be astounded at how rea lty simp le the
theory is when you hear it explained on these tapes. Three tapes of theory and one of q uest ions and a nswers
from the latest Novice exams gillll you the edge you need to breeze through your exam, 73 is interested in
help ing get more amateurs, so we're giving you the complete set ot our tapes tor tbe incred iblv low price of
ONLY $1 5.95."
Scient ists have prawn that you learn faster by listening than bV reading because y ou can playa cassette tape
over and ever in your spare time - ewn while you're drivingl You get more and more info each t ime you
hear it.
You can't progress without sol id fundamen tals. These four hour-long tapes give you all the basics you' ll need
to pass the Novice exam eesuv. You'll have an understanding of the basics which will be invaluable to you for
the r"t of your Iifel Cen you afford to take your Novice exam w ithout f irn linen ing to th " e tapasl Se t of 4
_ $15.95. '

- -.

"COURAGEOUS"
20+ WPM Code is what gets you
when you go for tbe Extra O asss
license. It is so embarrassing to
panic out rust because you d idn't
prepare yourself wit h this tape.
Though this is only o ne word
faster, tbe code groups are so
d ifficult that vou'l l almost fall
asleep cop ying the FCC stuH by
compar ison. Users report t hat
t hey can' t eeueve how easy 20
per really is with this fanta stic
one hour reoe. No o ne who can
copy these tapes can possib lV ta il
the FCC test" Remove all fear of
the code forever with these seces,

" BACK BREAKER"
13+ WPM Code groups again, at a
brisk 13 per so you will be at ease
when you sit down in fro nt of the
steerv-evec government inspector
and he starts sending you plain
language at onlv 13 per. You need
this extra margin to owrccme the
panic which is un iversal in the te st
situations. When you've spent
your money and time to take the
test , you'll thank heavens you had
this bat k-breaking tape.

than prepared fo r the easy FCC
exam.

"G ENESIS"
5 WPM This is the begin ning tape
for people wIlo do not know the
code at all. It takes them through
t he 26 letters, 10 numbers and
necessary punctuation, complete
with practice every step of the
way us ing the newest blitz teach
ing techniques, It is almost
m iraculousl In one hour many
people - including kids of ten 
are able to master the code. The
ease at learning gives confidence
to beginners who might otherwise
drop out.
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73 CODE SYSTEM TAPES

• SLOW SCAN T ELEV ISION
TAP E Prize winning pr ograms
from the 73 SST V eceuest. Ex
cel lent for Demo l $5.9 5.·

" T HE ST ICK LER"
6+ WPM This is the practice tape
for the Novice and Technician
licenses. It is made up of one solid
hour a t code, sent a t the o ff icial

------ - - FCC standard lno otber tape

lM!'ve heard uses these standards,
so many people flunk the code
when they are suddenly - under
pressure - laced with characters
sent at 13 wpm and spaced for 5
wpm). Th is tllPll is not mem
orizable, unlike the zany 5 wpm
tape , since the code groups are
entirely rafldom c harac t ers sent in
groups of five . Practice th is o ne
during lunch, while in the car,
anywhe re, and you 'll be more

Use the order card in the back of this magazine or itemize your order on 8 separate piece of paper and mail to:
73 Radio Book.shop - Peterborough, NH 03458. Be sure to include check or detailed cred it card information.*Add $1.00 shipping & handling charge for each order. Note : Price subject to change on books not published by 73 Magazine.



- WEATHER SATELLITE HANDBOOK Simple equipment and
methods for gett ing good pict ures from t he .....eether satellite. Antennas,
rece ivers. monitors, facsimile you can bui ld. trac king, automatic control
Ivou don't even have to be home!. Dr . Taggart WBSDQT $4.95. ·
- N EW REPEATER AT LAS of t he ENTIRE World , 150% as big aa arw
trst ever available - nearly 900 more repeaters listed. New improved
maps that 5how the location by frequency of every repeater in the
States. Only $1 .95.·
- VHF ANTENNA HANDBOO K The NEW VHF Antenna Handbook
details the theory. desililn and construct ion of hundreds of d ifferent
VHF and UHF antennas .•. A pr8Ct ical book written for the average
amateur who takes joy in building. not full of complex formulas for the
design engineer. Packed with fabulous antenna projects you can build.
$4.95••
_THE CHALLENGE OF 160 is the newest book in the 73 technical
library, dedicated to 160 meter operating. 51 Dunn provides all
eecessarv information to get started on this unique band. The
all-important antenna and ground systems are described in detail. The
introduction contains interesting photos of Stew Perry's {the King of
1601 Sh8Ck. This reference is a must for new and experienced " T op
Band" operators. Price: $4.95.·
_ BEHI ND THE DI AL by Bob Grove. Get more fun out of shortwave
li~ening with this interlilSting guide to receiYel'"S, antennas, frequencies
and interference. $4.95.·

- INTRODUCTION TO RTTY A beginner's guide to radioteletype
including teletypelM'"iter fundamentals, siglals. d istortion and RTTY
art. You can bea RTTY artist' A 73 publicatioo. $1.00.·
- VOL. I COMPONENT T EST ERS ... how to build transistor testers
IBI, diode testers 131, IC testers 131, voltmeters and VTVMs 191.
ohmmeters (8 different kindsl, induct ance 131. capacity 191. a
measurement, crystal checking 161, temperature (21. aural meters for
the blind 131 and ,II sorts of miscellaneous data on meters ... using
t hem , making them more versatile, making standards. Invaluable book.
$4.9 5.•
• VOL. II AUDIO FREQUENCY TESTERS .. . jam packed with all
kinds of audio frequency test equipment. If you 're into SSB, RTTY.
SSTV. etc.• this book is a must for you ... a good book for hi-fi addicts
and experimente" too: $4.95.·
- VOL. III RADIO FREQUENCY TE STERS Radio frequency \/Y8ves,
the common denominator of Amateur Radio. Such items as SWR,
antenna impedance. line impedance, rf output and field strength;
detailed inst ruct io ns on testing these items includes sections on signal
genera tors, crystal calibrators. grid dip oscillators, no ise generators,
d um my loa ds and much more. $4.95. ·
- VOl. IV IC TEST EaUIPMENT Become a t roubleshooting ..... iza rd .
All you need to know about pulse, audio and sync ge nerators,
frequency cou nters. digital component testers, logic probes and more!
Plus a cumu lative index fo r all fo u r volumes of the 73 Test Equipment
Libra ry. $4.95. ·

-THE NEW RTTY HANDBOOK is a n ew edit ion and the only
up-to-date RT TY book avai lable. T he sta te of t he a rt has been changing
radic ally and has made all previous RTT Y books obsolete. It has the
lates t ci rcuits, great for the n ewco mer and ex pert alike. $5.95.·

-73 VE RTICA L, BEAM AND TR IANG LE ANTENNA S by Edward M.
Noll W3FQJ Describes 73 different antennas for amateurs. Each design
is the result of t he author's o.....n experiments : each has actuall y been
built and air-tested. Includ es appendices covering the construction of
noise bridges and antenna line tuners, as well as met hods for measuring
resonant frequency , velocity tactor, and standing-wave ratios. 160
pages. $5.50.·
_IC Op·AMP COOKBOOK by Walter G . Jung. Covers not only the
basic theory of the IC op amp in great detail, but also includes over 250
practical circuit applications, liberall y illustrated. 592 pages, 5'1" x 8'1".
softbound $ 12.95.·
-73 DIPOLE AND LONG -WIRE ANTENNAS by Ed ward M. Noll
W3FQJ ThiS is the first co llection of virtually ellery type of wire
antenna used by amateurs. Includes dimensions. configurations. and
detailed construction data for 73 different antenna tvpes. Appendices
describe the construction of noise bridges, line tuners, and data on
measuring resonant frequency. velocity factor, and SWl". $5.50.·
_ RF AN D DIGI TAL TE ST EQUI PMENT YOU CAN BUILD Rf bcrst,
function. square wave generators, variable length pulse generators 
100 kHl marker, i·f and rf sweep generators, audio osc, af/rf signal
injector. 146 MHl synthesiur. diqital readouts for counters, several
counters, prescatee. n:ticrowavemeter. etc. 252 pages. S5.95.·
_ SSTV HANDBOO K This ellcellent book tells all about it . from its
history and basics to the present state of the art techniques. Contains
chapters on circuits, monitors, eameras, color SSTV. test equipment
and .......ch more. Hardbound $7. softbound $5.·

~.-•---
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_RTL COOKBOOK by Oomld Lencest e-. Exp la ins the how and why of
RT L (Resistor-Transistor Logicl and g;,,'E!S design information that can be put
to practical use. Giws a multitude of d igital applications ranging f rom the
basic switch to t he sophisticated counter. 240 pages; 5% x 8 %; softbound.
$5.50.-
_TTL COOKBOOK by Donald LanC8$1er . Exp lains what TTL is, how it
works. and how to use it . Discunes practical applications, such as e d igit,1
counter and display SY$1em, • ...,,1$ counter , electronic $1opwatch. digital
voltmeter. and a digital tachometer. 336 pages; 5% x 8 %; softbounct. $8.95.
_TVT COOKBOOK bv Dona ld L.,caster. Describes the use of a $1andard
television receiYef as a m icropro cessor CRT tl!ll'minal. Exp la ins and describes
ct1araC1er gl!ll'leretion. cursor control end interface informat ion in typical,
easy ·to-undl!ll'$1and Lancaster $1yle. Th i1 book is a required te xt for bot h th.
microcomputer e nthusiast and t he amateur RTTY operator who desires a
quiet alternative to noi 'V teletype mach ines. $9.95. ·

• •

-AN INTRODUCTION TO MICROCOMPUTERS. VOLS. 1 AND 2 by Adam
Osborne Associates. are refere nces dealing with microcomputer architect....e in
general and specifically wit h deta ils about most of the convnOlt chips. These
books a re not software-oriented. b ut are invaluable for t he hobbyist who is into
b uilding his o wn interfaces a nd processors. Volume 1 is dedicated to general
hardware theory related to mic ros. and Volume 2 discusses the practical details of
each micro chip. (Detailed review in Kilobaud T!21 Published by Osborne
Associates. Vol. 1- $7.50· ; Vol. l l - $12.50.-

_8080 PRQGRA""ING FOR LOGIC DESIGN Ideal re ference for the person
des iring a n in-dept h understanding o f the 8080 processor. The works is
application-oriented. and t he 8080 is discussed in light of replacing conventional,
hard -wired logic systems. Bot h h ard ware and software is described . Practical
design considerations are pro vided for t he implementa tion of an 8Oao-bilsed
control system. (Detailed review in Kilobaud #I) Pub lished by Osborne
Associates. $7 .50.-

_6800 PRQGRAM\o1ING FOR LOGIC DESIGN Oriented toward t he industr ial
user . descr ibes the process by which convent ional logic can be replaced by a 6800
m icroprocessor. Hard ware, software, and interfacing tec hniques a re discussed .
This refere nce provides p ract ical information tha t a llows an expenmente- to
des ign a complete mic ro co ntrol system fr om the " ground up: ' An excellent
refer ence! Published by Osborne Associates. $7.50.·

----

- fASCINATING WORLD Of RADIO COMMUNICATION In'hlt"est ing
st cnes in the h i$1ory o f redio pioneering and discovery . Also includes
the fundamentals of b roadcast band DXing. A must for every rad io
amateur. $3.95.·
- PRACTICAL TEST INSTRUMENTS YOU CAN BUILD 37 simple
test instruments you can make - covers VOMs, VTVMs, semi conductor
tes ting units. dip meters, wattmeters, and just about Jlnything else you
might needaround the tes t lab and ham shack. $4.9 5 .·
_ 1001 PRACTICAL ELECTRONIC CIRCUITS Tab's new 1001
circu its is available for o nly $9.95 ppd. The next t ime you want e
circu it for just about anything. eat you r hear t out that you didn't send
for this book the first time you read about it. You'd bener order the
book right away. before they ru n out. $9.95. ·
_HOW TO MAKE BETTER OSL s Be p roud of your QSL cards ...
have a card w hich gets front space o n eve ry hamshack wall ... win
pr izes at harrrtests. The o nly way to have a truly outstand ing card is to
make it yourself . which is easy when yo u have this new book. $2.00·

- WHAT TO DO AfTER YOU HIT RETURN Pet's fim book of compu ter
games ... 48 different computer games you can play in BAS IC . .. programs.
descriptions. ml,lChly illustrated . Lunar Landing. HalTnlurabi , King , Civil 2. Qubic
5. Taxman. Star T rek. Crash. Market. etc. $6.95. ·
-BASIC COMPUTER GAMES-MICROCOMPUTER EDITION (formerly 101
BA S IC Computer Gam es) More than 100 games, from very simple to real buggers.
Included is description of the games, the listing to pu t in your computer and a
sample run to show you how t hey work, Anyone game is worth more than t he
price of the book for the fun you will havel $7.50. ·
- BASIC by Bob Albrecht. Self ·teach ing guide to the computer language you will
need 10 know for use with your microcomputer. 324 pages. T h is is o ne of the
easiest ways to learn com puter progra mming. $4.95.·
-THE UNDERGROUND BUYING GUIDE Here is a handy guide for the
electron ics enthus iast . Over 600 sources of equipment and literature are provided;
some a re mail-orde r-on ly o utf its that do no t adve rt ise. Sou rces are list ed
alphabetically. by service or product. an d by state. The gu ide is cross- refe renced
for ease o f use. Electronic publishing houses are also listed. Published by PMS
Publishing Co., $5.95.·
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MICROCOMPutER

- MICROCOMPUTER DICTIONAR Y f ills the urgen t need to become
quic kly acqu aint ed w ith t he term inology and nomencl ature o f t he
revo lu t ion in computers. Over SOOO definition s of terms and concepts
(704 pages ) re lat ing t o m icroprocessors, microcompu ters and rn jc rcccn
t rol lers. There is also a comprehensive electronics/computer ebbrevte
t iou and acronyms section. $15.95. -

_M Y COMPUT ER LI KES ME •• . W H EN I SPEAK BA SIC An
in troduct ion to BASIC . . . simple enough for your kids. If yo u want to
teach BAS IC to anyone quic kly, this boo k le t is t he w ay t o go, $2 .00.-

-COM PUT ER PROG RAMM ING HANDBOOK by Peter Stark. A
complete guide to computer prograrTnling and data processing. Includ es
m any worked out examples and h ist~ of computers. $9.9 5. -

~......--
.-

- SCElB I 'S GALAXY GAME FOR THE
" 6800" "Galaxy" pits the operator of a
spaceship against alien craft, as well as such
variables as speed, time, and ammunition. No
t wo games ere t he same! $14.95. -

- 6800 SOFTWARE GOURM ET GUID E &
COOKBOOK This manual oescnbes sorting,
searching, and many other routines for the
8080 user. $9.95. -

- 8080 SO FTWA R E GO U RM ET GU IDE
AND COO KBOOK Describes sorting, search
ing, and many other routines for the 8080
user. $9 .95, -

- CMOS COOKBOOK by Don Lancaster.
Another winner from the author o f t he R TL
and TTL Cookbooks. Details the application
of CMOS, the low power logic family suitable
for most appi icetfons presently dominated by
TTL. Eight chapters cover all facets of CMOS
logic, prefaced by 100 pages detailing the
characterist ics of most CMOS circuits. He 
quired reading lor every serious digital expeti
menter • $9.95.-

_HO BBY COM PUTERS A R E H ER E If you
(or a friend) want to come up to speed on
how computers work • .• hardware and soft
ware .• , this is an excellent book. It starts
w ith the fundamentals and expla ins the
circuits, the basics of programming, along
with a couple TVT construction projects,
ASCII·Baudot, etc. It has the highest recom
mendations as a teaching aid for newcomers.
$4.95. -

_FUN WITH COMP UT ERS AND BASIC b y
Donald D. Spencer, contai ns an easy-to -under
stand explaNltion of the BASIC Programmi ng
Language and is intended for persons w ho
have had no prev ious exposure t o co~uter

p rogramming but wanl to learn BAStC
quickly, easily, and interestingly. Over half
the book is devoted to problems using garnes,
puzzles, and mathematical recreations (you
don 't need a math background to understa nd
most of the prob lems in t his bonk}. A
superior book f o r self-teaching and learn ing
computer programming. $6.95. -

CMOS
COOKSOOK---

_ TH E STO RY O F COMP\lT ERS by Donald
D. Spencer is to computer books what D ick
lind Jane is to novels ... extremely etemen
tarv . gi ves t he no n-ccmpu tertst a fair idea o f
whet t he hobbyist is t alking abou t when he
speaks computer lingo. A ttempts to explain
what computers are and can do . $4 .95 . -

- M ICR OCOM PUTER PRI M ER by Mitchell
Waite and Michael Pardee. Describes basic
computer theory, describes the world of
microcomputing in " real world " t erminology,
explains numbering wsterns, and in troduces
t he reader t o the world of prograrrm ing.
There is p robably no better w ay of getting
involved w ith the exc i t ing new hobby o f
microcomputing. $7.95."

_ IN TROD UCTION TO MICROPROCES
SORS by Charles R ockwel l of MICR OLOG.
An ideal reference for the individual desiring
to unde rstand the hardware 85PecU of m icro
processor systems. De$Cribes the hardware
details of computer devic8$ in terms the
beginner can understand , instead of treating
the micro chip as "black box:' A ddressing
schemes, registers, control , and m emory are
all exp lained. General infor ma t ion abou t
h ardware systems is provided, Speci fic
sY$lelT1S are not described and programming is
only briefly diS(Ussed, $17.SO" US and
Canada, $20elsewhere.

- TH E NEW HOBBY COMPlfTERSr This
book takes it from where " Hobby Computers
Are Here" leaves off, wi t h chapters o n Large
Scale Integration, how to choose a m icro
proc essor chip, an introduc tion t o program
m ing, low cost I/ O f or a computer, co mput er
ar it hmet ic, chec ki ng memo ry bo ards, a
Baud o t monitor/ed itor system, an audible
log ic p robe for f ind ing those t ough problems,
• ham's computer, a computer aso machine
• •• and much, much morel 54.95. -

_ K ILO BAUD Th e Small Computer Mag.,ine
wr itten fo r toe non-PhD computer hobbyist
w ho wants to know wha t's new. $2.00 each at
the newsstand , $15.00 for 1 year sub.
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73 Radio Bookshop - Peter borough, N H 034 58. Be sure to inc lude check or de tai led credi t card information.*Add $ 1.00 shippi ng & handing cha rge for each order . Note: Price sub ject to change on books not published by 73 Ma\Jllz ine.



eSOME COMMON BASIC PROGRAMS
published by Ada m Osborne & Associates,
Inc. Perfect for non-technical computerists
requiring ready to use programs. Businen
programs like depr-eciation formulas, loan
payment solutions and ' loa n interest rates;
math routines containing statistical packages
and polynomial derivations •. • p lus miscel
la neous programs. Invaluabl e for t he user ....tIo
is no t an experienced programmer. All will
operate in the stand-a lone mode. $7 .SO 
p aperback.

.THE SECRET GUIDE TO OOMPUTERS
Part s 1, 2, and 3 b y R un Walter . Part Dna
describes com pu lers in general. and after
reading for ten minutes you will be wr iting
simple BASIC programs! Employs a step-by
.tep teach ing process, the end result being ,
working knowledge of 8ASIC. Part Two
discusses computer appl ications. It's one thing
to master the syntax of a language such as
BASIC and another to solve problems using
the new tool . This also provides useful tech
niqu es in p roblem solving. Pert Three
describes programming languages. Ever heard
of APL and C USP? BASIC is not the only
language used to p rogra m com puters, and as
t he ho bby industr y grows addi t io nal lan
g uages will become commonplace. 7th
edition. Part 1 - $2.75 -; Part II - $2.50· ;
Part III - $3.50.-

• FORTRAN PROGRAMMING By Donald
Spencer . II you Ire fam il iar with BASIC you
will appreciate the additional capabilities of
FORTR AN, a computer language with most
of BASIC's features, and much more! FO R
TR AN was designed for complex nu meric
calcu lat io ns; and possesses extended 1/0 cepe 
b ility. It is easi ly learned, as it is an English

, like computer language. $7.95.

• FORTRAN WORKBOOK by Donald
Spencer . Provides practical examples and
pro b lems to solve. Almost all micros support
BASIC - it won't be lo ng before FORTRAN
is corrvnonplace. Oon't miss the programming
boat _.. learn FORTRAN ; and be ready for
t he next language booml $4.95.·

• ScMtntific R_.ch IMtrum~ts' BASIC
SOFTWARE LIBRARY is I com plete d o-it
yourself kit. Written in every body's BASIC
Immediately executable In ANY c omputer
with at least 4K , no ot he r peripherals needed .
Over 700 pages of source codes, descriptions
and instruct ions. Vol. I contains business and
recreationa l programs and is 300 pages. Vol.
II is 260 pages and conta ins math, engineer-·
Ing. statist ics and p10ning programs. Vol. III
contains money managing. advanced business
programs su::h a s billi ng. AIR, inventory.
~oll, etc . VoI_ IV contai ns general pu rpose
programs like loans, rates , retire ment, p1u.
QIIfl"IeS: Poker, Enterprise hake charge whil,
Clipt. Kirk is awayl , Football a nd morel Vol.
V is filled wit h experimenter 's prO\l rams
including games, pictures a nd misc. problems
like "logic:' vets. I & I I $24.95 - each, Vo l.
111$39 .9 5, - Vol. IV & V $9.95 each."

• SIXTY CHALLENGING PROBLEMS
WITH BASIC SOLUTIONS Donald Spencer,
Provides the seocos student of BAS IC pro
gramming with int erest ing p robl ems and solu
tions. No knowledge of mat h above algebra
requi red . Includes games, p rograms fo r finan
cial interest , conve rs io ns and nu meric ma nip
ulat ions. Pr ice : $6.95 -
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.1976 PERIODICAL GUIDE FOR COM ·
PUTERIST S is a 20 page book which indexes
over 1,000 personal computing artides for t he
entire year of 1976 from Byte , Creat ive
Computing, Digital Design, Dr. Dobbs
Jo ur nal, EON, Electron ic Design, Electronics,
Interface Age , Microtrek, Peoples Computer
Compenv, Popular Electron ics, QST, Radio
Electro nics, sees ln teeface and 73. Articles
are indexed under more t han 100 subject
categories. Price $ 3.00. - New J anuary - June
1971 Ed it ion - $3.00.-

• CHEMI STRY WITH A OOMPUTER by Paul
A. ceocncn. Contains a collection of tutorial,
simulation and p roblem.generation computer
programs. Sim ulat io ns provide models o f
lengthy laborelory experimentation beyond
the limited dawoom ttmetreme and enhance
ment of course studies by encouraging pre
laboratory research. Useable with almost any
chemistry course at t he high school or college
level. Written in BAS IC. Price $9.95.-

. """-
1\,

• A QUICK LOOK AT BASIC by Donald D.
Spencer. A perfect reference fOl" the beginning
programmer. Assumes that the reader has no
previous programming eXPel'ience. A self
teaching guide for the individual desiring to
learn the fundamentals of BASIC, t he most
common hobby i$! programming la nguaoe .
Price : $4.95·

• HOME COMPUTERS : 210 Questioru; &
Answers by Ric h Didday . Two books aimed
exclusively at t he novice computer hobbyist!
home computer user. Writte n in a rather
unusua l styie which has , begi nner asking
q uestions which are an ......ered b y a per~n

with a substantial background in compu ....
and personal computi ng. The quest:ions • •
just the kind beginners come up with . . . and
the ans'l'\l8rs 8I'e presented in easy-to-under·
stand term. (usually with • diagram to
illustrat e the poind . Both the hardware and
soft'Hlre aspects of home com pu t ing are
covered from A to Z. An inde ill in both book.
makes t hem ideal as reference mater ial for
lI1l yone. Volu me I: Hardware - $7.95· ;
Volu me 2: Software - $6 .95- .

• TYCHON'S B080 OCTAL CO DE CARD
Slide rule-l ike aid for p rogramming and
debu91lng 8080 software •• . conta ins all the
mne monics and corr esponding o ctal codes.
Only 6 Y.zx3 inches, p rovides neat, logical
format for q uick reference. Back side of card
is printed with an ASCII code chart for 128
characters plus the 8080 status word and
register pair codes. Also available, Tychon' .
BaJD Hex Code Cml, same 8$ above only has
heill codes instead of ectal, Only $3.00 - each.

.COMPUTER DICTIONARY by Oonald D .
Spencer. Defines words and acrony ms used b y
computerins in a c lear , e85Y to understand
style. OV8r 2000 defi nitions are provided ,
T his reference is a must for t he individual
gett ing started in the world of rrucrocom
puters. Published by Camelot Press, $5.9 5,·
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-BUILD-IT BOOK OF DIGITAL ELEC·
TRONIC TIMEPIECES b y Robert Havila nd is
a data-pac ked guide to bui ld ing every time 
keep ing device you can imagine: rugged ship
board clocks, second-splitt ing d igi ta l Ie
chro nomete rs. decora to r digital clocks, a pr e
cision t imer, a freq uency-pe rio d meter, a t id e
and moon clock. an automatic alarm setter,
e tc. Includ es full -$ il e printed ci rcuit board
layou ts. $6.95.·

_ MI CR OPR O CE S SOR I NTERFACI NG
TECHNIQUE S by Au stin Lesea & Rodnay
Za ks will t eac h you how to interconnect a
complete system and inte rface it to all the
u sual peripherals. It COllllrs hardware and
software skills and t echniq ues . including the
u se and d esign of mod el buses such as the
IEEE 488 or S l00. $9 .95. ·

_THE " COM PULATOR" BOO K - Bui lding
Super Calculators & Minicomputer Hard"",••
with Ca kulator Chips by R . P. Haviland
p rCNides ideas, de sign info and pri nted circui t
boards for calculator ch ip pro jec ts, measure
ti me, tie-in \'\li th a T ele type to create a
virtuall y in fin ite memory system, and coun t
less o t her funct ions. $7_95,-

_ INTRODUCTION TO RTTV A beginner's
guide to radioteletype including tele type
writer fundamentals, signals, distortion and
RTTY art. You can be a RTT V artist! A 73
publication . $2.00. -

- THE 8080A BUGBOOK-MICROCOM
PurER INTERFACING AND PROGRAM·
MING is written for the 8080 user who has a
knowledge of digi tal elements and operations.
Th is book will be invaluable , as it e llp la ins the
fundamental tasks o f m icroco mputer in ter
fac ing a nd the associated m icrocompu ter 1/0
p rogramming for 8080-bMed m icrocom
puters. Only $9.95. ·

-DISCOVERING BASIC A Problem
SoIvil"lll Approach by R obert E . Smi th d eal s
wi t h prog ressively m ore comp lex problems
w hich a llow the reader to discover the vocab
ulary of BASIC language as he develo ps ski ll
a nd confid ence in putting it to wor k. Clea r
a nd co ncise exctenauo os. Problems used
cove r a wid e range of in terest s - insurance,
geometry, puzz leS, ec onomics, etc . $6.85 .-

_ MICROPROCESSO R PR OGRAMMI NG for
Comput.,- Hobbyists by Neill Graham is for
the hobbyist interested in intermediate and
advanced tec hniques o f programming and
d ata structuring. Wri tten to ta ke UP where the
computer manufacture rs' instruction ma nuals
and t he introductory p rog ramming language
te llts leave off . $8.95. ·

-MI CROPROCESSORS FRO M CH IPS TO
SYST EMS by Rodnay Za ks is a complete and
d eta iled introd uction to microprocessors and
m icrocomputer systems. No prel iminary
knowledge of com puters or m ic roprocessors is
requ ired t o read t h is book, although a basic
en g ineering knowledge is naturally a n
advantage . In tended for all wishing to under .
stand t he concepts, techniques and eom
pone nu of microprocessors in a short time .
$9.9 5. -

:L
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- HOW TO PROGRAM M ICROCOMPUT ERS
by Wm. Barden, Jr. Here is a guide to
assembly language programming of the Int el
8080. Motorola MC6BOO, and MOS Tech
nology MCS6502 microprocessors. It is
written especially for begi nning programmers
\'\li th hobbyist m icrocompu terS based on on e
of these three chips. The topics covered range
fro m data manipulations at the bit level up t o
data handl ing of tables and lists, and fr om
simple adds and subtrec ts u p to floating-p oint
operations. $8.95, -

-IC TI MER COOKBOOK by Walter J ung.
This book provid es an excellent introductio n
to t he f ield of IC timers and thei r application s
for anyone inllOlved in modern solid-stat e
electronics - from hobbyist, to techn ical and
engineering student, to practicing technician
or engineer. Not only does it contain many
practical and useful circuits, it is also a
valuable reference of basic theoretical infor_
matjon. $9.95.·

Introduction to RTTY
A Beginners Guide To

Radioteletype

- YOUR OW N COMPUT ER by M. Wai te and
M. Pardee . Th e persona l comp uter has been
t out ed as the ne xt consumer product. But
mo st individu als sti ll wonder why. Much
t ec hnica l mater ial has been wri tten but there
is li ttle materia l fo r t he allllrage in div idu al
wi t hou t an extensive bac kground in elec
tronics. T h is boo k removes the stigma o f
complexity that surrounds t he computer and
has succeeded in providing a simple easy-to
understand guide to t hese un it s. $1 .9 5.-

- TH E COMPUT ER a U IZ BOO K by Donald
D. Spencer is written for readers who would
like to test tl'lemselves on basic computer
concepts. It may be used effectively by
students, teachers, laymen, programmers, per
sonal computer users. or snyane else inter 
e$ted in checking their knowledge o f
computer concepts. $5.95. ·

_ M A STER HANDBOO K OF HAM RADIO
CI RCUI TS This is an encyclopedia of amateur
radio cucuus, gleaned from past i$$Ues of 73
Magazine and carefully $llIIected according to
application. You'll find many you've never
seen before, some new twists on the tried ..d
true, and several that have been long to r
gotten but are _n worth remembering.
Whether your interest ranges from ragchewing
to EME, from CN to 5l0Wo5C8n T V, from OX
to countv nets, this handbook will be a
welcome addition to your shack. $8.95. ·

_ HOW TO BUY & USE M INICOMP UT ERS
A ND MICROCOMPUTERS bv Wm. Barden,
Jr. This book discusses these smaller brethren
of computers and shows how the reader can
become a pan of the re\lOlution - haw he can
0lM"l and use a functioning computer system
in his home to do • variety of practical or
recreational tasks. $9.95, -

- ADVANCED BASIC _ Ap plic ltiol'll and
Problertls bv James Coan is for those wIlo
want to extend their expertise with BASIC.
Offers ad.lanced techniques and applications.
$6.95. •

u. t he order cero in the back of th is magazine o r itemize your order o n a seParate piece of paper and mail to:
73 Radio Bookshop • Peterborough. N H 0 3458. Be sure 10 include check o r detailed credit card inf ormati on.

* Add $1 .00 shipping & handing charge for eadl order. Note : Price subject to change on books not published by 73 Magazi ne.
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Weather Satellite Antenna Systems,
Receivers, How To Find & Track
Satellites . , ,

A com plete sa telli t e
ground station can be
built for less than the cost
of a good television set !
And you don 't have to be
a mechanical or electrical
genius , either, This text is
fully illustrated and you
will find information on
simple equipment, meth
ods for producing good
pictures from the weather
satellite, antennas, re
ceivers, monitors, track
ing & automatic control.

WEATHER

SATELLITE

HANDBOOK
$4.95
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Savings of
$20.00-$30.00 on

cassette tapes!!
10 digitally certified (60

tapes for only $19.00
Bought individually you pay
up to $4.00-$5.00 per tape!!!

lnterestedt Read on . . .
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The New RTTY Handbook
Revised & Up to Dete I

$5.95

"Use the order card in the back of this magazine or i temi ze your
order and send to:

73 Magazine _ Pe terborough NH 03458

The only up-Io-date RTTY HANDBOOK available. The state-ct.
the-art is ch,inging rildically and hn made i111 o ther RTfY books
obsolete. Includes the lillfesl equipment, terminal units, frequen
cy shift-l.eying. luning .ids, RTIV i1rt .nd accessories. 55.9 5.*

•
_HOBBY COMPUTERS ARE HERE If you (or a friend)
want to come up to speed on how computers work
.. . hardware and software _•• this is an excellent book.
It starts with the fundamentals aAd expla ins the en
eons. the basics of programming, along with a couple of
TVT construction projects, ASCII-Baudot , etc. This book
has the highest recommendations as a leaching aid for
newcomers. $4.95

_THE NEW HOBBY COMPUTERSl This book takes it
from where " Hobby Computers Are Here" leaves off,
with chapters on l arge Scale Integrat ion, how to choose
a microprocessor chip, an in troduction to programming,
low cas i llO fo r a computer, computer arithmetic, check
Ing memory boards, a Baudot monitor/ed itor system, an
audible logic probe for f inding those tough problems, a
ham's computer, a computer aso machine . . . and
much, much more! Everyt hing of interest is there in one
volume. Don 't miss this tremendous value ! Only $4.95

Have your credit card handy and cell toll-free
8(J().258-5473, or use the card in the back of this
magazine and send your check to:
73 Book Dept•• Peterborough NH 03458
(Be sure IV include $1 .00 per order for shipp ing & handling.)
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The
Challenge

of 160!
Tired of talking 10 the same characters on 75 every evening? Perhaps
it's t ime to try a new band - something different and exci ting.
Consider 160 meters. The "Top Band" is different from any other
amateur allocat io n. Its propagation cha racterist ics are unique, resem
bling the standard AM broadcast band. Amateur radio 's roots can be
traced to 160, as it was there (actually, 200 meters) that amateur radio
began.

If you are remotely interested in 160 meter operat ion, The Challenge of
160, is for you. Si Ilunn, the author, has compi led a complete referen ce
for the new and experienced 160 operator. Eleven chapters cover
everything from receiv ing and transmitling equipment to antenna and
ground systems. This re ference is heavily illustrated alld complete
schematics are provided fo r cons truct ion projects. Price : $4.95.

Use ' he ordo r cord in ' he boc k 01
' he maga.ine or i'em,. e your o,der on .

<epo ro'e paper & moil '0: 73 Radio Boo lt' hopl
Pe,erborougll NH 03458, 8. Sur. '0 incl",,",

cheek or <le'oHod cre<:Jil cord inlormeli on .

<#BEHIND THE GDIAL
GBy Bob Grove

Get more fun out of shortwave listening wit h this
interesting guide to receivers, antennas, frequencie s,
and interference. Contains the following chapters:
• The Electromagnetic Spectrum : A Review
• Users of the Radio Spec trum
• Surveillance
• Station Layout Considerations
• Antenna S ystems
• tnterterence
Use the o rder car d in th e back o f t his mal azine o r Itemize yo u r
order o n a sepa ra te p iece o f pap er. (Be su re to include check o r
d etailed credit card inform atio n . ) "'A d d $1.00 sbip pinl 4<
hand ling ch arle for each or d er and m a il to:

73 Radio Bookshop • Peterborough NH 03458

18 Magazine's
TEST EQUIPMENT LIBRARY

• VOl. III: RADIO FREQUENC\, TESTERS Rad io frequency waves, the common
denominator of Amateur Radio , Suc h items as SWR, antenna impedance, line im
pedance. rf ou tput and field st rength; de tai led instructions on test ing these items
includes sect ions on signa l generators, c rysta l calibrators, grid d ip osc illators.
noise generators. dummy loads and much more. $4.9S*

• VOLUME IV: Ie TEST EQUIPMENT Become a t roubleshooting wizard! ICs have
greatly simplified even the most sophisticated pieces of test equipment, making
them fu n to buil d , You can save thousands of dollars by bu ilding your own equip
ment and have a test la b wh ich would make a university jea lous.

A brand new book, Ie TE ST EQU IPME NT, has construction pro jects fo r making
37 pieces of test equipment. Square wave genera tor, pulse generator, t ime r, aud io
synthesizer, AFSK generator, sync gene ra tor, counte r, ca paci ty meter, e tc , O rder
th is book today and get sta rted building your own la b. $4.95,·

Use the order CJIrd in the back of the magazine or itemize your o rder on a separate piece of paper and mail to
73 MAGAZINE, Peterborough NH 03458

Of phone toll free ~l58-5473,

Be sure to include check or deta iled credit information. *Add $1 shipping and handling charge for each order.

• VOLUME I: COMPO NENT TESTERS How to build transistor testers. d iode test
ers, Ie teste rs. voltmeters and VTVM's, Crysta l checking, temperature. a ura l
me ters for the blind. and loads of other misce llaneous da ta on meters ... us ing
them, maki ng them more ve rsatile. This is an inva luable book at $4.95,*

• VOl. II: AUDIO FREQUENC\, TESTERS This volume is jam packed with a ll
kinds af audio freq uency test equipment. If you ' re into SS B, RTTY, SSTV, etc., this
book is a must for you . . . a great book fo r l u-f addic ts and experime nte rs. tool
$4.95,*

~.-::-~
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Revised Repeater Atlas
of the entire world b,

J. H. Nelson
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editions. Plus new improved maps show the location
by frequency of every repeater in the states.
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• NOVICE CLASS HANOBOOK
.4 NOVICE THEORY TAPES
• BEGINNER COOE TAPE [5 WPM)
• B + WPM PRACTICE COOE TAPE

• •

1S
Novice
Class

License
Study
Guide*_ --

".,·M'$,.. "••"""

All the stud .
for only $25 Y a,ds

.00.

Use order card in the back of this magazine or itemize your
order separatelv, Add $1.00 shipping & handling per order,
and send to :

ComplEtE NoviCE Class
--StudYKit--

(Seepage 2 16 for detailed description of this BA RGAIN.)

Use order card in the back of this magazine or itemize your
orderand send to;

73 MAGAZINE. Peterborough NH 03458
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.. , , And binders for your 73 Magazines are the
fi rst class way to go .

Your back issues of 73 are you r very best encyclopedia of
electron ics and you don' t want to take any chances on lo si~

any of them. If you put them in to the handsome 73 Binders.
you' Dhave your copies when you wan t th em • . . and all tcget hes
with that yearly index in the December issue. Why is it that the
article you need the most is always in a missing issue? Let's see
•.• did Charue borrow it Of did it ge t lost when we cleaned up
last year? Get a binder ... o nly $6.50 in red with gold lettering.
Two for S1200.

73 LIBRARY SHELF BOXES Peterborough, NH 03458

73, as thick as it is, is more like a floppy when il comes
to standi ng on the bookshelf. Try the 73 Library Shelf
Boxes, . . . sturdy corrugated whil e dirt resista nt cero
bo ard boxes wh ich wi ll keep them from flopping around.
We have self-st icking labels for the boxes, 100, not onl y
for 73, but also for Kilobaud . . . and for CO. OST, Ham
Radio, Persona l Com puting, Radio Electron ics, Inter
face Age. and Byle. Ask for whatever slickers you want
with your box order. They hold a tuu year 01 73 . . . o r
Kilobaud. Your magazine library is your prime reference.
keep it handy and keep it neat with tnese st rong l ibrary
shell boxes ... One box Is $2.00, 2 boxes are $3.00 and
eight boxes are $10.00. Be sure to specify which labels
we should send. Have your cred it card handy and call
our ten-tree order number 800-258-5473, or use the order
card in the back of the magazine and mail to:

Use the order card in t he back of the magazine or itemize your
order on a separate paper & mai l to :

73 Magazine Binders
Pet erborough NH 03458

Be sure to include check o r detail ed credit card informa tion.
Add $1.00 shipping & handling charge for each order.

IS HARD COPY STORAGE A PROBLEM?

For a little bit extra
YOU CAN go first class!

226
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Here Is your chance to win a lifetime Subscription to 731n our monthly
reader service drawing. Circle the appropriate reader service" for desired
company brochu res, data sheets or catalogs and mall to 73. Include your
zip code, please. LIMIT: 25 requests.

PLACE
STAMP
HERE

o
rrnm@m~lJill@
peterborough. n.h.

03458

Attn : Reader Service

D PhO

WIN A LIFETIME OF 731

C58 El' HB ,. M41 P26 510 U2c. E2' H,S "0 M4' P2' S38 VI
co E12 H' ,. N2 0' 547 VI.
C.7 Fl H2' K13 OS Rl 54' VS
D. FS 11 K14 03 RB 731 W17
0'0 F3

"
KB PIS RIS 713 W,.

DZ7 G12 110 Lll P30 R21 730 W2
020 G4 11. L' P, R,. 73Z X,
025 H24 ,. L,O P31 539 71. V,
023 H2 " M3S P29 S33 71 Z1
El HI. '2 M36 P2 s. T3

D Hlgh SChool
o Masters

A'S
B23
B24
B29
B.
B30
Cl
C,
C2'
C63
C58

_ _______ _ _ _ State __ Zip _

A46
Al
A24
A2
A47
A40
A40
ASI
A2.
A.
A50

Thi. month'. ARTICLE WINNER (title page number):

A09 _

Job nne: _

Education :
O CoIlege

Inc luding you rself, how many people read
your copy of 731 _

How long does It lake you to read all the ar.
ncree in 731 _

Approltimate inves tment in radio equip-
ment In 1975: 01 .,..,.= -'
19761 ; 1977 J,"-====~
Possible investment in 19761~

What equipment have you (make, model)

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I

o Master Charge

Uni t Price T otal

o Check 0 Monry order

o BankAmericard/Visa

_______ _ _ _ _ State _ _ Zip _

Enclosed $ 0 Cash
Bill: 0 American Express

Credit Card :-::=====s;;;:;;;;;==========:.-- _Expiration date Signature
Name _

Address fe
City ~

Quanti ty Description

Please print fK type ! Coupon expires in 60 days. Shipping & Handling Olarge $1 .00
101.11 _

SUB8CAIBEI 0 1 year @$15· Renewal-Expira.date__;·U.s.&CanadaonIY.
U 73 Magazine 0 3 years @ $36. 0 New su bscription (U.S. currency, please)
o Kilobaud o Life Sub @ $195·· "U.S. on ly

Please send me the following 73 products:

~------------------------------
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Attn: Reader Service
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WIN A UFETIME OF 731

C56C.
C9
C.7
o.
0'0
027
020
025
023
E'

o Hig h SChool
c Masters

A'S
B23
B2e

B"B.
B30
C,
C3
C2,
C63
COB

___________ State __ Zip

.g._- - - - - - - - - -
Job tttte: _

.46
A'
A2e
A2
Ae7
A40
A40
AS'
A2.
A.
A50

Including yourself. how many people read
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How long does It take you to read all the ar-
ncree In 731 _

Thl. month'. ARTICLE WINNER (tltl. p88. number): _

.g._ - - - - - -----
Job t itle: _

Education:
oCollege

ApprOllimate Investment In radio eQu ip·

ment ln 1975: "
1976 J , 1977 J
Possible Investment In 1978 J
What equ ipment have you (make, mooen

Here Is your chance to win a Lifetime Subscrlptlon to 73 In our monthly
reader service drawing. Circle the appropriate reader service Nfor desired
company brochures, data sheets or catalogs and mall to 73. Include your
zip code, please. LIMIT: 25 requests.
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I
I
I
I
I

- ---------------------------~
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STAMP
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Education: C High School
o COllege o Masters O PhD

Approx imate investment In radio eq utp-
ment In 1975: 1'---__-",= -'

19781 ; 19771=-= = = =
Possible investment in 1978 , _

What equ ipment have you (make, model)

How long does It take you to read all t he ar-
ticles In 737 _

. 0

~ffi@ffi~[\m@
peterborough, n.h.

03458
Including yourself, how many people read
yourcopy ot 73? __

Attn: Marketing



Price And Specifications Subject To
Change Without Notice Or Obligation
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\lil V&§§(lJJ
'V The smart radio

YAESU ELECTRONICS CORP.• 15954 Downev Are.• Paramount. CA 90723 (2 13) 633-4007
YAESU El£CTRONICS CORP.. Eastern Serofce Cee., 613 Redna Ter.• Cincinnati, OH 45215 1878
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STILLTHE SAME FINE. TIME PROVEN RIG. BUT NOW WITH THE SIMPLE ADDITION,
OF A PLUG-IN CRYSTAL, THE TS-700SP WILL BE ABLE TO UTILIZE THE NEW
REPEATER SUB-BAND WHEN IT BECOMES AVAILABLE. STILL FEATURES ALL OF
THE FINE ATTRIBUTES OF THE TS -700S : A DIGITAL FREQUENCY DISPLAY,
RECEIVER PRE-AMP, VOX, SEM I-BREAK IN, AND CW SIDETONE. OF COURSE,
IT'S ALL MODE, 144-148 MHZ,VFO CONTROLLED . ..AND KENWOOD QUALITY
THRO UGHOUT.

TRIO·KENWOOD COMMUN ICATIONS INC. 1111 WEST WALNUT / COM PTON. CA 90220$~r~~~~QOD
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