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You li k ed Ihe November issue? Someth ing like that could h appen
again if you d on't stop spending money o n y o ur hobby and having
fu n w i th FM and such. T h e Ja nuary iss ue promises 10 be another
w h op p er - in case yo ur subsc ription is running out - or y o u have a
frie n d w h o needs a hernia.

CO VER: The pattern o f covers fr o m September to October to
N o ve m b er obviously was heading us to disaster in December.
Amateur radio just isn't ready for a nude cover yet, even if we could
arra nge such a thing . so/ thanks to W2ANT , we have a nice picture
of a towel: which, hope ully , will not lead to too many adulterous
thoughts. If you st ill have such thoughts, t hen we suggest a visit to
y o ur minister .
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NEW YOR K SYMPOSIUM
DECEMBER 7T H

Washington , we cou ld have an expert ,
comp lete with a healthy expense
acco unt, to stick up for us where it
coun ts the most.

HOW MANY REPEATERS?

A group of repeater owners re
cently cheered when someone got up
at a meeting and said he thought 27
repeaters in anyo ne area was plenty.

The discuss ion had been on suqqest
ions tha t repeate rs change fro m the
present system of being 30 kHz apart
and move to 20 kHz spacing - to-

The FCC and ARRL

The FCC and 220 MHz

EDITORIA L BY WA YNE GR EEN

Harry, the pages of 73 and QST are
open to you fo r an answe r .. . if you
have an answer.

A recent issue of Electron ics had a
very interest ing special report on the
EIA and FCC plans for our band.
Quote:

"The FCC is on the verge of taking
some actio n on EIA's pro posal, con 
f irms Prose Walker, chie f of citizens
rad io operations at th e FCC. Bu t any
decision in favor of ci tizens rad io is
expec ted to come hand in hand with a
requirement that citizens-band trans
mitters be equipped with automatic
identi fication circu itry."

Well, the re it is. Do yo u st ilt really
believe that t he EIA is not ab le to get
action by putt ing pressure on con
gress? Do yo u really believe t hat the
220 band wo uld not be perfect ly safe
if amateur rad io had a good
Washington lobby? There is no ques
tion abo ut th is in the mind of anyone
who knows polit ics.

You know, if every amateur spent
one half dollar a year on a man in

The first New York FM Symposium
will be held Thursday evening, Decem
ber 7th, at Lezzeres Cafeteria, Maiden
Lane and Pearl Stree t in do wntown
Manhattan. This will be hosted by the
WAS2SUR repeater in cooperation
with 73 Magazine and the Repeater
Bullet in.

The symposium will be in three
parts - the tec hnical sessions - a rap
session for groups with inter-repeater
problems - and a frequency coordi-

A quote in a recent issue of CB nat ing meeting for repeate rs interested
Maga z ine is- quite illuminating. in changing cha nnels.
Richard Everett, attorney for th e The technical symposi um will come
Amateur and Citizens Division of t he f irst with d iscussions of dup lexers,
FCC was asked : " What is th e relat ion circulat ors, inter mod prob lems (and
betwee n AR RL and FCC?" the ir soluti on), narrowba ndi ng re-

Mr. Everett : " The A RRL star ted in ceivers, and such .
7913 and represents about one -third The gathering will start at 7:30 for
of the amateurs. They have older dinner. At 8:30 the regular Svm
members and are very technical mind- poslu rn will start . At th e end of the
ed and file information on ru le- technical sessions there will be an
making. N one of the older members opportu nity for the repeate r rep resen
(of t he FCC) are no w members of the tat ives to get toget her and tr y to solve
ARRL and mos t of the staff members their inter-repeater problems. This will
have resigned from A RRL , espec iall y be the first forum provided in New
'the ones in my section. " York for th is. If it seems wo rthwhile

What can ARRL do to change its th ere will be mo re.
image? How can ARR L regain its lost '- Afte r the hassle and hoc k session
prestige? Though the number of there will be an o ppo rtunity for
youn ger amateurs is down, for several groups in search of coordination to
obvious reasons, something really get together and work out channel
should be done to make the ARRL proble ms. The freq uency coord inat ors
mor e attract ive to them so the average are under a mandate f rom th e recent
age of the memb ers doesn't continue repeater associat ion meeting not to
to climb - it's over 40 now, isn't it::> ho ld pairs away from repeater groups

• that need them and are ready to use
them.

Would it be possible for the New
York repeater groups to start the
nat ionwide swing to one meg splits
wit h 20 kHz separat ion? They need
the 48 channels of repeaters more
than any other part of the cou n
t ry - so who knows?

The Sympos ium is a join t ventu re
of t he WA2SUR repeater and 73
Magazine, by the way . If enough
peopl e turn out for this meet ing and
the op inion is tha t t here shou ld be
more, the re will be more . '

OP EN LETTER TO W2TUK

Okay , Harry, you 've been president
of the League for nine months now
and you've had t ime to get settl ed
into the job.

Your speech at t he Hudson Division
convent ion was part icu larly inte rest
ing to me - espec ially that part about
ta lking with amateurs in other cou n
t ries fro m a handy talky via satellite.
It would have been gross of me to pop
up and ask you right then, in your
mo rren t of glory, on what band this
great GSO was going to take place.
But I sure wanted to .

The ma in bands that could have
been used for th is were the amateur
1200, 2300, 3300, and 10,000 MHz
bands - all of which were lost for that
pur pose at Geneva last year. Harry,
how are you going to go about get t ing
those bands back again so that mythi
cal co nta ct can take place?

T he IT U left us with parts of the
low b a n d s 1 44 -14 6
MHz - 435 438 MHz, and above 24
GC. There isn't possibly en ough roo m
for what you proposed in the 145 and
435 MHz bands, so t his st icks it up on
24 GC. Harry , unless you know some
th ing I don 't, we do n't even have a
hint of an idea of how to set up
anyth ing usefu I for tha t band - we
don't even have anyth ing in prospect
that might someday develo p.

My open letter, in lieu of being the
gadfly at the ARRL convention , asks
you to te ll all of us what th e ARR L
intends to do about getting back the
recently lost satellite amateur bands.
Since t he future you held out in yo ur
speec h wo uld seem to be possible on ly
by the use of the lost bands , there is
an implicit pro mise of a return of
these frequencies.

It is my understand ing, in ta lking
with t he FCC and many, many others
who are int imately involved , th~t

t hese amateur satellite freque ncies
have been irrevoca bly lost - and lost
t hrough a lack of preparation for t he
IT U con fere nce. It comes down to
this: either you have some plan for
getti ng back the lost freq uencies - or
you have some great breakth rough for
24 GC - or you were giving a pol itica l
speech with noth ing to back it up.
That wou ld be crue l.
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BUILT-IN 1000W

RF WATTMETER

TOP BAND SYSTEMS int roduces the TBl·
2000 . a tota lly new co ncept linear ampl i
fi er wit h self -conta ined AC power supply
and built-in RF wattmeter. Weighi ng but
18 pounds, the TBl ·2000 packs a f ul l kilo
watt CW and 1600 watts PEP SSB on 160
thro ugh 10 meters - inc luding MARS.
Assembled in a rugged package, the TBl·
2000 boasts a tube com plime nt of five
hefty 6LF6 power pentodes, each with its
ow n easy -reach side-panel mounted bias
potentiometer for peak perf or mance.
Our team of engineers designed the ulti
mate in com pact lin ear am plifiers. Load ed
wi th feat ures, the TBL·20 00 has th e co m
pet iti on beat. For th e discrim inati ng Ama
teur who demands to know what is hap
pening in every part of t he circu it , we pro
vide a mete r switch capable of monitoring
eleven d ifferent f unctio ns on an i lluminat
ed , sh ielded meter. With a flip of th e
swi tch, you ca n mon itor the cathodes of
each tube, the tot al plate current , B+
vo lta ge , RF watts, and m uch, much more .
Our heavy- duty band -swi tch " snaps" with
autho ri ty at you r comma nd. Our two posi 
tion ti lt -sta nd ad just s to your eye level.
And th e TBL-2000 remains cool, even
afte r hours of operation.
Order now , and enjoy the thrills wh ich
only a kilowatt can give .

BANDS: 160. 80, 40 , 20 , 15, an d 10 m eters,
pl us MARS

INPUT POWER: 1000W CW, 1600W PEP. 700W
RTIV and SSTV

DRIVING POWER: 70W min. - 150W PEP m ax.
beroee satu ration "-

AC INPUT: TBL·2000; 200VAC·25 0VAC @ 8
amperes 50/ 60Hz TBL-2000X: 100VAC -125VAC
@ 15A or 20 0VAC-250VAC @ 8A

WEIGHT: TBL-2000 : 18 Ib (8Kg) , TBL-2 00 0X:
20 lb (9Kg)

SIZE: 123,4" W x 11 " 0 x 6 1f2 " H. (33cm x
28cm x 16.5cm)

A NTE NNA: 50/ 70 ohms no mi na lly. SWR not to
exceed 2:1

METER FUNCTIONS: 0·200mA each t ub e, 0-2A
tota l plate current. 0-2KV high vo ltage .
().200m A screen current, 0·2 m A g r id cu rr ent,
().1000W fo rward & reflected power.

MODEL TBl·2000
built-in 240VAC supply $259
MODEL TBl·2000X
built-in 120 / 240VAC supply $299
Airmail shipping
anywh ere in USA $10
Airmai l shi pp ing anywhere
in th e wo rld _. $50 or less
Spare set f ive 6lF6 tu bes $20
Instructi on ma nua l only .... . $2

Calif. residence add 5 % sales ta x
All COD orders require 20 % deposit

TOP BAND SYSTEMS, INC.

1839 Redondo Ave., Dept. 8A, Long Beach, Calif. 90804 USA



DXers ARISE!

SINGLE FREQU ENCY REPEATERS

Motorola has a license (KQ2XQU/
Ft. Lauderdale F U to exper iment
wit h a single frequency repeater on
557 MHz. We assume that thi s may be
done with a ti me spl itti ng arrange
ment via a chopper circuit. If anyone
has any details on how th is might be
done the reade rs of 73 will certain ly
be interested.

If you have any really raunchy ru les
fo r your repeater - rules wh ich are
certai n to generate more heat than
fun, perh aps it is t ime to th ink them
over and ame nd them. FM shou ld be
fun "- fun for the regulars - fun for
the visitors - fun fo r everyone in
volved. When new FMers call in, ex
pect t hem to need some help and be
nice about it - make FM fun for
them, even if the y cause a little
aggravation the first t ime arou nd.

Any com men ts?

What' s With RACES?
Non-hams using our precious Fm

repeaters? You bet ! Appa rently I need
some mo re informat ion on just
exactly how RACES is set up. I was
under the mistaken imp ression that
this was supposed to be an emergency
use of amateur bands and that
licensed radio amateurs were supposed
to be organized in nets - including
FM repeate r operation.

But apparently in some area s of the
country the local RACES d irector has

STANDARD 10 TONE

FM == FRIENDLINESS MACHINE

An excelle nt suggest ion came up
the other day for standardiz ing the
to ne used for repeater ident ifica
t ion - why not use 1020 Hz fo r this
and build rejection filte rs into our
receivers which will keep us from
hearing it unless we want to?

Why 1020 Hz? That' s th e to ne used
by aircraft, so the filters are already
available in quanti ty at low cost .

It is nice to find ou t what repeater
you are using when you aren' t sure,
but o nce you know it is a bore to have
to stop and listen every few minutes
as it ident ifies day in and day out.

Have you ever called in on a repeat
er when you were visiting a new area
on ly to be met by someo ne with a
crabby dispositi on? It sure sou rs th e
experience. It happe ns to me every
now and then .

If you have a regular user of you r
repeater who takes de light in pu tting
newcomers dow n, why not form a
posse and try to expla in that FM is How are you r QSL bureaus doing
supposed to be fun and friend ship ~ for you? 73 has received zero lett ers
and t hat putting peop le dow n may be of comp laint, so it is assumed that
fun for him and build up his falter ing everything is going smoothly. Funny
ego, but it is a d rag for his victims. how no one notices the bureaus much

You can easily set the stage to whe n they work - bu t when some
dump on virtually every new user of thi ng goes wro ng - - wow !
your repeater and have a ball mak ing The W2NSD/ 1 cards have been
everyone feel bad . For instance, you co ming through th e Northe rn New
can set up a ru le th at says that no one .Jersev OX Associatio n QS L Bureau
can call in say ing " break ." Fine. without a hitch for quite a few yea rs
You'll have loads of customers for a now. Sure ly no othe r bureau can be
put-down, since virtually every FMer doi ng better than th is group. Huzza
has been t rained right from the begin- for the ded icated DXers who sort
ninq to pu t in a "break" befo re thro ugh thousands upo n th ousands of
jump ing onto the channel. cards every mo nth - wit h no pay -

With a no-break rule you can wo rk and with da rned litt le praise.
out a litt le passion play for you r ' If you have worked any OX you
victims .' When the visito r calls in for undou btedly have some cards gathe r
the fi rst t ime with a break, you ing dust in the files of your loc al QS L
exc laim in exaggerated pan ic - bureau. They' re listed in QST, so the
"breaker o n f requency - emer- next t ime you wo rk a League mem
gency - come in the breaker with the ber, you can ask him to look it up for
eme rgency !" While you may not cure you . The bureaus normally keep cards
the visito r of being an FMer foreve r, for three years before throwing them
you will certainly have made him wish ou t. And they real ly hate filling tra sh
he had never t ried to talk with your cans with cards from JT, CR9 and
group. And don't think that a conde- other real ly rare ones - but ou t they
scending expla nation is going to go! If you haven't an envelope with
smooth th ings over. There is no way your bureau , better get on it.
to repa ir the damage you've do ne.

Anothe r favored put-down is to
break in on a conve rsat ion on "your"
repeater and frost ily announce that
th is repeate r is for emergency use and
that rag chewing should be done on
ot her channels. This is the YYQ ap
proach to driving people off FM and it
has been used ind iscriminately. It is
guarant eed to make everyone involved
madde r tha n hell - if t hat is what you
want. It is insufferab le ch ildishness
like th is that brings on jamming and
profanity.

get her with a 1 MHz split between
input and ou tp ut. This wou ld provide
about 48 repeater channels whe re
there are present ly only 27, and
wou ld also make it far simp ler to set
up repeaters with sensitive receivers.

How man y repeaters are best for
any one area? There is no way to tell
from the pattern aroun d New York,
Chicago or Los Angeles, fo r all are
differen t , and all leave a lot to be
desired.

There are about 25, 000 licensed
amateurs in and around New York
City. Fortu nately for the local repeat
ers only about 1500 of t hese are
active o n FM so far. Interest is grow
ing rapidly though and the number is
escalating. It is possible that we coul d
see one th ird to one half of the total
gett ing into the FM act in the next
two o r t hree years. The rigs are
in e x pe nsive - t he repeaters are
th ere - and it's loads of fun.

In New York there is one repeate r
w it h over 400 active users 
WA2SUR. It is a madh ouse - typical
of New York. There are a few small
repeater groups who d iscourage
non-members from using t heir chan
nels. There are a few med ium sized
repeaters - perhaps two hun dred
users, such as WA2 KEC and WA2PDJ.
Some of the north ern New Jersey
repeaters are fairly busy too. There
are about twenty two meter repeaters
in the area at present.

If 10,000 amateurs go FM in the
New York area; 27 repeat ers will all
sound even worse than WA2SUR.
Forty -eight repeat ers will make a lot
mo re sense.

And what if the number of ama
teurs shou ld increase and we should
find that we have 20,000 FMers in
New Yor k? We will sure be glad for
220 MHz!

TAGG ED FEEDLINES

So me repeater operato rs were a bit
piqued at the FCC req uirement that
remo te transmitt er feedl ines and an
te nnas be tagged . They felt that this
would he lp those who might be bent
on mischief to cut the right coaxia l or
co nt rol cables at repeater sites . They
were also put out th at amateurs
should have to do this when business
repeaters have no such mandate.

The complainers were quieted by
oth ers with the argument t hat, afte r
all, this isn't a serious probl em - and
since so many ot her of the new
regulatio ns are so muc h wo rse and so
much more wo rthy of battl ing about,
t hat it would be bett er t o swallow a
few minor bruises than to fuss about
so many things. By accept ing this
rest rict ion they felt t hat the FCC
might be mo re inclined to give on the
mo re bitter pills.
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set up non-ama teurs with equi pme nt
to wo rk through the repeater using
the repeat er call and a unit num ber
instead of a regular ham call.

Fe llows, when you run up against
non-licensed users of ou r bands please
ma ke an inquiry and send all the
de tails you can to 73 . There may be
some emergencies where non e of us
wo uld have any object ion to non-ham
RACES personn el using ou r bands,
but I thi nk most of us wo uld like to
enco urage regular users to get the ir
ham licenses.

WINDJAMME R OPPORT UNITY

There is an interesting opportunity
fo r on e or two amateurs with ma rine
knowledge and experience to get a
half fa re rat e on the Yankee Trader
around-the-world cruise. The regular
rate is $ 18 per day - but someone
who cou ld help to ope rate and service
the loran, radar, and radio gear could
have the adventu re of a lifet ime for
abo ut $9 a day. The gangp lank goes
up soon, so get cracking.

Con the Ama te ur Industr y Organi ze?
There would seem to be some

persuasive reasons for the manu fac 
t urers of ama teur equ ipment to get
toge ther and work out some solut ions
to th e mo re pressing amateur radio
pro blems - like ho w to get mo re
hams - how to keep the FCC from
taking away th e ham bands - how to
keep the FCC from cutt ing back, bit
by bit , on amateur privileges.

The indu str y has attempted to or
ganize in th e past , only to be thwarted
by th e ARRL, which may not do very
much to help the ho bby grow, but is
ever alert to any possible th reat to
the ir powe r.

An invest ment of one percen t of
the gross receipts fo r sales of amateur
eq uipment wo uld provide a fund
which co uld be used to enc ourage the
growt h o f the hob by. How much
wo uld it really cos t to have one
ret ired ham, knowledgea ble in pu blic
relat ions, who could organize the bet 
ter ham write rs to provide art icles and
stories about the hobby and sell t hem
to the to p magazines? Almos t every
major magaz ine wo uld love to have a
good ham radio a rt icle now and
then - unfortunate ly there is no one
(or group} to organize this, so we get
no exposu re and our hobb y is con
fused with cit izens band.

With a litt le pro motion th e growth
rate of ama teur radio wo uld be right
back up there wher e it was in th e
50·s - maybe better. This would br ing
new life to our dubs - mo re enthusi
ast ic operators to fill in the emp ty
bands - and maybe even more O RM
on Sunday aftern oo ns, if t hat is pe s-
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srble . One million ama teu rs would not
seriously st rain the spect rum we have
available , but it could bring abo ut a
great deal mo re respect from the FCC
and per haps save us from the devas
ta ting rule chan ges.

MENSA NET
More and mo re amateurs have been

joining Mensa and the result is a
regular net. It meets on 14.280 at
1800 GMT on Sat urdays according to
WA6 KGP. Amateu rs interested in
join ing Mensa can d rop a note to 73
Magazine, Peterboro ugh NH 03458
and get a littl e brochu re telling about
it . The only qualification is an IQ of
abo ve 152.

MOR E COLUMNISTS
There are two mo re aspects of

amateur rad io that we wo uld like to
cover regularly in the 73 news
pages - contests and certif icates. It is
possible th at we might be recept ive if
someone who was serio usly into these
things off ered to keep the 73 reader
ship informed .

We might even be ab le to add some
pec uniary inte rest to yo ur ama teu r
radio ho bb y.

If you have better than average
co nnect ions on keepi ng up wit h certi
f icates and awards, and are interested
in preparing capsule facts on them fo r
the 73 newspages, drop a line to us.

Ditto contests. Readers wou ld like
to know what contests are being run,
when and enough data to get sta rted
in them or send for fu ll rules. We do
want to leave CO as th e source for
exhaust ive de tails on co ntests and ju st
bring a synopsis to 73 . Anyon e with
good bon a fides interested ?

NOVICES UPTIGHT
One of th e most persistent com

pla ints heard a t t he Hudson A RRL
Conventi on was a cho rus of gripes
from Novices about the lat est CQ
act ion. It seems th at. CQ has been
sending Novices a note te lling them
t hat t hey will rece ive a six mon th free
subscript ion to the magazine . Then,
after an issue or two, along comes a
note saying tha t th is sub scripti on is an
imposs ible burden and they rea lly·
should foo t the ir share o f the cos t and
how wou ld th ey like a two year
subscript ion fo r $B.OO?

ART ICLES NEEDED
Quads. Inte rest is high in quads and

it would be nice if we could run a
specia l issue full of qu ad art icles. How
about it you designers eod builders?

Mat ching of VHF beams could use
some coverage too - any "experts"
ou t there who own a ty pew rite r? And

please write it so the avera ge VHFer
can use the ma ter ial - fo rget the
Smith Charts and gobbl edegook and
keep it to pract ical bow-to-do-i t in
struct ions.

Slow scan - almost an yth ing that
hasn' t been printed on th is should
be - we can use a whole bunch of
art icles.

FM - alt hough we are not packing
every issue with FM art ic les, we st ill
want to keep ahead of all t he other
ham magazines. Circulators - isola 
to rs - so lutions to inte rmod - to
desensin g, and, like slow scan - any
thing that hasn 't already been pu b
lished sho uld be. We' ll run art icles,
boo ks, jus t circuit s, whatever you
have.

Antenn as - if yo u have any new
ideas they should be written up and
we hope you' ll give 73 first choice.

Novice VFO's - let' s go on th is
one !

Several readers have asked tha t we
t ry to publish more art icles fo r the
beginners, keep ing in min d that the re
are readers who are not only non
engineers, but who are st ill not really
su re abou t how a volt-ohmmeter
works. Some of you readers who have
been teachi ng the Genera l license
exam might ma ke a note of the points
that need to be covered and provide
helpfu l articles on them. We cou ld
also use some simp ler const ruction
projects for the ama teur who has
a lways wanted to build, bu t who has
been afra id to get sta rted .

Wayne

SSTVSCENE
Dave Ingram K4 TW)
Rte. 11, Box 499...Eastwood ViI. 50N
Birmingham A L J52 10

An item of growing inter est in slow
scan conversat ions is binary, or com
puter types of, storage devices. AI·
t ho ugh present cos ts are considered
high, th is shou ld d rop in the near
futu re as manufac tu ring methods ad
vance. MOS Storage, or " memo ry"
units can be used to st ore a slow scan
picture in the fo rm of " bit s" of sync
and video informa t ion. Natu rally, t h is
can be "programmed" or "rep laye d"
at will. Qu ite a group of possibilities ,
eh? T he presen t cost is approximately
1 (onel cent per " bit" and a ty pica l
slow scan pict ure has around 12,00 0
"bits" of information, so immediate ly
there's a co st of $ 120. However,
watc h this interesting ma rket. A sub
sta nt ial price reducti on will no dou bt
open new slow scan horizons, such as
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ZS.3B's African cartoon as received by
WB6LSX - good detill il for sucb DX.

all electronic 1.0. uni ts , or slow scan
stored and fast scan reproduce d pic
tures (wh ich co uld be viewed o n your
regular TV). And. if thi s can be
accorroushed with one frame. it can
be accomplished with three - one red.
one blue and one green , which again
could be viewed on your regular color
TV.

Wl VRK as seen on the slow scan moni tor of
ON4 DN.

Mohammed. 9 K2AM, has bee n
rath er active on slow scan lately. If
you wo uld like to work him tr y
watching 14.230 k Hz around 1200
GMT. Thi s is also a good time to
watch for ET3DS and ET3KH , two
mo re newcomers to slow scan.

I understand Mike Tallent is de-

YN.3RBD transmitted this slow scan pictu re
to K4TWJ on 20 meters - very littl e QRM!

6

veloping a direct sampling circuit for
fast scan cameras, that will req uire no
inte rnal connection to th e came ra.
Ju st co nnect it to th e fast scan outp ut
and it gives out with fu ll slow scan.
Possibly in 1973 this will bec ome
available on printed circu it boards . as
his monitor circuit is at presen t. I can
see the results now - slow scanners
clamoring to TV stat ions, samp ling
rigs in hand, and slapp ing them on the
TV stat ion's switcher output. Then
recording a pile of programs with fu ll
zoom pictu res, stud io light ing, special
effec ts - gad , what a ball!

I
I

11BNT transmitted this pict ure to QN4DN
on 20 meters - without QRM.

Word is just in from Franco,
11LCF th at the third worldwi de Slow
Scan Contes t, sponsored by CO
Hettronics of Italy, will be held
Saturda y, Febru ary 10 and Sunday,
Febru ary 18, 1973. Full ru les will
appear soon; ho wever no radical
changes from last year's cont est are
expected . . . shou ld be a real blast .

As slow scan Chr istmas ca rds whiz
to and fro. may I take this o pportuni
ty to wish you a very Merry Christ mas

73 . . . Dave. K4TWJ

RlPlAlER ASSN
lAYS BIG lGG

It seems likely that Bob Waters and
Gordon Pugh bit off mo re than the y
cou ld chew whe n th ey t ried to ex pand
Gordon's Northeast FM Repeater As·
socla tion to include everything from
Maine to North Caro lina and o ut west
to Ohio. It d idn't jell.

There is an obviou s need for assoc
iat ions of loca l repeaters, but once
yo u get outs ide of a couple of hun
dred miles the repe ater groups have no

need to get toeqther - and they
wo n' t.

It seems as if what is really neede d
is repeater cou nci ls for areas of th e
count ry - and th en per haps a yearly
meeting o f all of the repeater councils
from all over the cou ntry.

When the Northeast Repeater As
soc iat ion, Inc .• had its annual meet ing
in Pennsylvania recently only 33
groups had joined out of about 215 in
the associat ion area. And when yo u
consider that most of those had jo ined
on a temporary basis. just to see if th e
idea was wo rthwhue. the support for
th e association seems too slim for
surv ival.

As a result of the f iasco, repeater
grou ps in New England are working
up a repeater cou ncil for the greate r
Boston area and a similar plan is afo ot
in New York City .

NORIHlASI
lAYS BOMB

The October 7th meet ing of the
Northea st Repeater Associati on drew
only a handful Of repeate r delegates,
despite its attempts to attrac t groups
from Maine to North Carol ina and out
to Ohio. The co unt was 85 present
and on ly 36 ou t o f the approximate ly
200 repeater groups in the area signed
on even temporariIy.

There were several reason s why the
interest of repeater groups was so low.
One of th e mo st important was that
no one could th ink of an y substant ial
reason for the Association to ex ist .
There were no known benefits to
anyone to join or come to meet ings.

Another majo r problem was th e
size of the area covered by the Associ
at ion. When an organizat ion stre tches
ou t so far tha t it takes t he delegates
from each end about six hou rs to
drive to a meet ing - and six hours
back, ther e has to be some powerful
reason for the organizat ion. T here is
no reason for thi s organization other
than to have offi cers, d ues and by
laws.

Th irdly, the early history of the
Associat ion was unsettling. Many" of
the repe ater grou ps felt that much of
the business was do ne under th e
tabl e - and their co nfidence was not
improved at th e October meeting
when the officers slipped a great big
one by everyone. eooerentlv laughing
up their sleeves at their cleverness.

Readers who are interested in the
exhaust ing detail s of th e sneaky
Associat ion doing s would do well to

73 MAGAZINE
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OSCAR 6 FACT SHEET
Input freq uen cy range - 145.90 to
145.00 MHz
Out put frequency range - 29.45 to
29.55 MHz

Passband is not inverting, in othe r
wo rds upper sideband remains upper
side band and vice versa.
Beacon frequency - 29.45 MHz
Beacon mod ulat ion - A-1
Repeate r band width - 100 k Hz flat

t 20 kHz at 3-dB down poin ts
150 k Hz at 6-dB down poin ts
240 k Hz at 10-dB dow n points

Operat ing modes SSB and CW are
recomm end ed. AM, RTTY and SSTV
can be used with less efficiency. FM is
not recommended .
Repeater power outp ut - 1 to 1.3
watts CW into ha lf wave dipole
Inpu t sen s i tivity - App roximately

OPERATING PROCEDURE
Afte r calculating where the satell ite

is, th e following is a reco mmended
method of using the two-to-ten met er
repeater.

When the sate llite co mes into range
begin listenin g for th e morse code
beacon on 29 .45 MHz. The beacon
sends th e message HI .

Aft er you have located the beacon
on 29.45 MHz, tune up the band and
begin loo king for th e signals from the
repeater in th e 29 .45 MHz to 29.55
MHz range.

Befo re beginning to transmit , a few
simple ste ps should be taken to insure
that you do no t overload the repeater.
If you are going to use high power
(greater th an 80-100 wat ts erp ) trans
mit your signal a littl e off th e nonnal
repeater passband.

This will ensure that you do not
overload the repeater and cause the
age to go into act ion. It will also make
sure you are not using more of the
repeat er than your share and you
wo n't b lank out weak stations that
might be trying to call yo u.

When transmitting, sta rt by sending
a test signal, prefe rably a str ing of
dots, on this frequency (f21. Listen
for your own signal retransmitted
from the sate llite on th e corres
ponding ten meter frequency (f1Ql
found fro m this formula.
f lOm == f2m - 116.45 MHz :!:
fDopp ler
where fDoppler "" +4.5 kHz near
beginning of pass

= 0 kHz at middle of pass
= (- ) 4.5 k Hz near end of pass.

For exa mple a signal transmitt ed on
145.92 MHz will be retra nsmitted on
29.47 MHz ± Doppler. Th is is where
you signal will be, if you can hear it,
ot hers can to o.

(80 miles or more) to talk with FMers
just about anyw here in that radius.
With the pro per antenna spacing the
rig would work even bette r and the
coverage would probably go ou t to
100 miles.

The crew at Standa rd is certainly to
be congr atu lated on pu tt ing out a fine
littl e repeater.

AMSAT
NEWS

Mike Frye WB8LBP
640 DauvilJe Dr.
Dayton OH 45429

OSC AR 6 was launched on
schedule at exactly 1719 GMT on
Sunday, October 15th. THe launch
went beautifully and the re were few
problems. I have pick ed up th e satel
lite in my area but have so far been
unable to t ransmit through it , possibly
because of area condit ions.

Monitor CODESTORE on boa rd
Oscar 6 and the AMSAT Nets for
orbit al informa don. There is also a
number ve-t can call in Washingto n
for up to dat e information {daily
bet ween 2300 -1200 GMT (202)
386-4483 1-

AMSAT has a standard repo rt ing
for m that is available. The fo rm is self
explanatory and deals with signal re
po rts, t imes, and atmospheric con di
ti ons. One can be obtained by writing
to AMSAT directl y , or sending a
SASE to me and I will send yo u a
cou ple of copies.
AMSAT, P.O. Box 21, Washington
D.C. 20044.
AMSAT NETS
On Sundays of every week
1200 - 1300 GMT on 14.280 MHz
SSB
1300-1 400 GMT on 21.280 MHz
SSB
1800-1900 GMT on 14.280 MHz SSB
1900- 2000 GMT on 2 1.280 MHz
SSB
On Mondays at 0100 GMT on 1855
MHz SSB

FIGURIN G OR BIT TI MES
Per iod of o rbit - 115.138 Minute s
Change per orbit - Add 28.81 De
", ees
Incl inat ion - 107.76 Degrees
Beacon frequency - 29 .45 MHz
Orbit No. Longitude T ime GMT"

West
1 323.97 1824 .99
2 352.79 2020.24
3 02 1.60 2215.48
4 050 .41 0010.42
5 079.22 0205 .96
"Dep ends on launch time; add or
subtract minu tes fro m 1719 GMT.

One of the first production mod els
of the new Standa rd Communications
repe ater s was set up at the WA1KGO
(73 Radio Club) repeater site in lower
New Hampshire. Even thou gh the
antenna setu p was fa r below the mini
mu m recomme nded separat ion, the
repeater worked and worked well.
What a pleasure to have a repeater you
can take out of a box , connect to
twe lve volts, prug into a cou ple an
tennas, and tum on !

When it first arrived and was un
wrapped, it was set up in the 73
off ices and plugged in, just to see. The
result was an insta nt repeater wh ich
covered about ten to fit ten miles
just perfec t for any town o r small
citv. The 73 HQ is abo ut 200 feet
below the average terrain, as defined
by th e FCC.

Up on the mountain th e Standard
repeater was suddenly one of th e big
boys, permit t ing amateurs in Boston

subscribe to the ' Repeater Bulletin ,
wherein these shenanigans have been
covered at length.

The big one slipped by everyone in
October had to do with the Associa
tion newsletter. T his sta rted out as a
ty pewritte n lette r fo r th e first two
" issues," so th e delegates had no way
of knowing tha t anythi ng was afoot
when th ey o kayed the sale of copi es
to anyo ne wishing to subscribe - it
was ment ioned that a few people had
asked abou t this. Nor were they alert
ed when it was asked if anyone had
any objection if some advertising was
accepted to help defray the cost of
publicat ion - who could object to
that - - every club bulletin has a few
ads - right?

Would you expect th at these in
nocent agreements would get yo u int o
the publi shing business in a big and
expen sive way ? The delegates from
the 73 Radio Club sat back and st if led
broad smiles as they watched this one
slip by. And there in th e back of the
roo m was a manufacturer who re
ported ly had the remainin g bones of
def unct RPT _. • in his pocke t, des
perate ly looking fo r someone to pub
lish. The post office ta kes a very black
view of manufactu rers who tr y to
publish rnaqazines, the last we hea rd,
so some thi rd party is needed .

The way of th e sp linter ham maga
zine is a rough one and we wish luck,
of sor ts, to the Association in their
new role,

NUV STANDARD
REPEAUR
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100 dBm (2 mV!m) fo r fu ll output.
Ground powe r requ ired - 8D- l 00
watts of effective rad iated po wer pro
duces full ou t put from repeater a t
maximu m range of 2000 miles.
Intermodu lation - 20 dB down
AGe

Up to 26 dB gain red uct ion
0.1 sec . at tac k ti me
2.2 sec . release t ime (highest eff i

ciency with SSB).
Rece iving antenna - Dipole ca n be
used but beam is preferable.

WBBL BP

DETHOIT AHA ON
220

At the September Board meet ing of
the Detro it A RA, a proposal was
adopted to sponsor a " DA RA 22 MHz
System" which would include fun di ng
to members for const ructing t rans
ce ivers to operate into a repe ater .
Personal construction was encouraged
as part of our educationa l training,
due to the lack of co mme rcia l trans
ceivers for t his band . T he FCC has
now released Doc ket 18803 which
allocates th e 222·225 part of this band
for repeater U!*: . Now it is up to th e
clubs to follow th rough and ma ke use
of this excellent band wh ich is perti
ca lly GRM free . This is another area
for an excell ent autopatc h from yo ur
ca r. or a po rtable sys te m for errer
gency ope rat ions. At least 26 mem
bers signed up to wo rk on t he proj ect
at the last meet ing.

73 CHUIS(
Plans ar e f irming up fo r a 73

sponsored Windjam mer c ru ise to leave
Ant igua on the first of May 197 3 for
eleven da ys of sailing and visit ing rare
Caribbean count ries.

Some of the mo re interesti ng is
lands on the route are Domi nica. a
remote and lush jungle of an island ,
comp lete with Caribe india ns. a visit
to the very French Mart inique and a
get together with some of the FM7
boys yo u'd like to wo rk. Your wife
will enjoy the shopping and th e beau
ty of t he spec tacular cliffs and coves
alo ng t he coast. Captain Bligh's
"Breadfruit Isle ," St . Vincent, sti ll
unk nown to the tourists . The beau ti
ful beaches of Grenada - skin diving -
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fishing . The sandy beaches of Cama
cou . Venezue la - will we be able to
keep the YV5 's from capsiz ing t he
boat ? - St . Lucia, a combina t ion of
Brit ish and French - and, don't for get
Antigua and the steel dru m bands that
are wo rld famous .

Will the re be a rig set up on t he
ship? What a foolish quest ion! You 'll
have the chance to make half th e
world ea t its heart out as you ' DX. Of
course you may prefer to spend your
t ime lying on the dec k, soa king up t he
Car ibbean sun - or you may pre fer I

fish ing - or skin diving - or visits to ',
islands - to fan ta st ic beaches - or
taking photograp hs for the rad io club
bac k home - or you ma y want to
devote your time to ea ting the great
mea ls.

Whatev er yo u like, you'll be in t he
company of ent husiast ic amateurs
wher e you can swap DX lies and
antenna put-downs. Afte r having run
two very successful ham tours. we can
tell you that t rave ling with hams is
rea l fun ~ a whol e lo t mo re fu n than
just any group.

Th e ship leaves Antigua on May
First and retu rns on May 12th. The
weat her is guaranteed to be perfec t.

The cos t, per person , st arts at only
$290 for t he who le t rip, inclu di ng jus t
abou t ever ything except th e booze.
Speci al cabin s are a bit higher - $365,
and go up to $4 10 for the most lavish
cab ins. First co me first served on
acc omo dauons.

The yacht is not to be sneezed at ,
by the way. We will be sailing on th e
Fantome, formerl y Onassls' yacht,
which is 262' lon g - almost as long as
a footb all field . This yacht was buil t
fo r the Duke of Westministe r as a
pr ivate floating palace. Onassis plan
ned to give t he yach t to Prince Ranie r
and Princess Grace . but it was never
delivered. It has private bat hs, air
con dit ioning and red ca rpets . There is
room fo r fifty or mo re on the cru ise,
which may see m like enou gh except
t hat a lmost twen ty have elread signed
up and the wo rd has ha rdly been
leaked out as yet.

Drop a line to 73, Peter borough,
NH 03458 if you want to jo in th is
happy group. It will be informal 
barefoot - and fun. And do bring the
wife. If she has tr ou ble with t he sea
she sho uld know th at th is great big
bo at is very steady and seasickness is
virtually un known on her. If t he wife
wo n't go, maybe you have a sec retary
or good fr iend who loves th e sun and
the sea?

MARS
Harry Simpson A4SCF
73 Magazine
Peterborough NH 03458

Harry Simpso n A4SCF
People wonder why we keep our

ham magazines for years after we
receive them. I usually explain tha t
my interests are in a certain sector of
e lect ron ics at any given ti me , an d an
arti c le that was only of passing in
terest in Novembe r, 1970 might be of
sup reme importance in November.
1975!

This MARS Column is a dist inct
examp le - the first effort, printed
man y months ago, gave an ad dress for
Navy MARS t hat was incorrect, at
t hough it was the address printed on
t he MARS broc hure. The same art icle
used my horre address, ra ther than
the 73 address in Peterborough. I am
sti ll receiving ma il addressed to my
ho me, comp laining about t he inab ility
to contact Navy MAR$ at t he address
given! Come to th ink abo ut it - yo u
are not alone! In spi te of numerous
pho ne calls and tetters asking fo r
inf ormation , and asking t hat I be
placed on th e ma iling list for Navy
MA RS publica tions, I have yet to
receive a single wo rd from them!
Quien sabel Perhaps that orga nizatio n
is only a figme nt of some overworked
imaginat ion!

Obviou sly I am being facetious .
There is a Navy-Marine Corps MARS
and it is quite act ive, it s members
numberinq into the tho usands of pub
lie-spirited amateurs. Irs just that you
have to be a me mber of Navy MARS
in o rder to find out how to join ! For
t he record, here 's th e latest address I
h ave : Chief, Navy-Marine Corps
MARS, 4401 Massachusetts Ave.,
N. W., Wash ington DC 20390. Mail
Stop 394.

To cut down o n t he wo rklo ad, let's
do it th is way - if you would like to
join Army MA RS, and would like
fur th e r infor ma tion on this splendid
program, wri te rre in ca re of 73
Magazine. I will answer you r ques
t ion s, and also pass a long the nam e
and ad dress of an Army MA RS mem
ber in your area who can tell you
abo ut the pro gram on a local basis. On
the other hand, if you wo uld prefer
anoth er service , , suggest that you
contact t hem dtrecttv. since I have
already told yo u all I know abou t
t hem. For sever al mo nths I have bee n
sending out an average at two hun 
dred letters per mon th in answer to
you r qu eries. and at my ow n ex pense.
To the ten hams who included SASE's
wit h th eir queries ~ I am grateful.
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DEEG DIGS NEW HAMPSHIRE

Here is Fred Deeg K6AEH, the sales manager ofStan dard Communications, makin g a
nice DX repeater conuct from the top of Pack Monadnock, the srre of the WA1KGO
repeater. The antenna on the side of the fire tower behind Fred is the receiving antenna
for KGO - height 2300 feet above sea level and radio horiz on about one hundred miles.
It took one of the wont muggy spells in the history of New Hampshire to get Fred on his
way back to "sunny" California.

The new Standard repeater is now set up in the same tower and providing fine FM
co veragefor a good deal of New England.

And what hand unit is Fred using?A Standard, of course'

This article is being written while
on vacat ion in the southeast - at th e
moment , Pensaco la - and the most
amazing thing th at occurs o n each
vacat ion, is the realizat ion of the
broad ening scope of 2 meter com
munications! In th e Th ird U.S. Army
MA RS ar ea - Nor th and South
Carolina, Georgia, Florida, Tenne ssee,
Alabama and Mississippi - th ere are
over th irt y MARS repeaters. covering
most of the very large area ! Several
other machines are being read ied. and
prettv soo n you' ll have to tum o ff
your transceiver to get away from it
all !

A word abou t prefixes : In Thi rd
Army area, W is changed to A, K
becomes AA. WA is changed to AD,
WN and WB are changed to A L. KP4
and KV4 are both changed to AE6 fa
paradox t hat might cause some
t rouble in th e event we sign up both
KP4AA and KV4AA . . . they would
both be assigned the call AE6AA!). .

Listen any evening on 4001. 5,
40 15. 4020. 4025, 4030 and 403 5
kHz for our typical ope rat ions, and
t hen write for more details. We'd like
to have yo u!

See you next month . . . A4SCF

13 flUS
PETITIONS

There have been six pet it ions filed
by 73 o n th e new repeater regulat ions
so far - with mo re in the otflnq. The
new rules have some advantages, to be
sure, but the disadvantages seem to
overshadow them and 73 has filed
with the FCC on the sharpest points
of object ion.

For instance there is the matter of
the prohibition of cross -band ing of
repeaters. There has been no example
known to th e 73 staff of any serious
problems arising from th is pract ice.
To the contr ary, th ose few repeaters
which have this funct ion have been
most popu lar and have provided a
valuable service intercon nect ing the
group s using one band with th ose
using another.

The FCC. the Amateu r Division of
th e FCC and the Commissioners need
to be reminded that this is amateur
rad io - it is a hobb y - and that we
need lat itude to experiment and de
velop systems of commu nicat ions.
The Commission deals 99% or more of
the t ime with com merc ial users and
perhaps th is has b iased their judgment
for the new regulations seem, more
fitted to comme rcial operations th an
amateu r.

DECEMBER 1972

If the Commission would restrain
itse lf and provide regulat ions on ly
when th ere is a clear ly demon st rated
need fo r them - on ly when amateurs
have demo nst rated that th ey are un
able to manage their own affairs, then
th e growth and technical development
of the hobby co uld move forwa rd
relat ively unimpeded . The fact is th at
even though we had no regulat ions
covering repeaters. we had no real
need fo r th em. One would wish that
t he Commission would ignore th e
req uests of amateurs who need the
securi ty blanket of exact and detailed
rules.

Repea ters have shown, mo re than
any other amat eur groups, that th ey
are able to regulate themselves. The
cooperat ion has been epochal. Inter
ference has been kept to a mini
mum - intergro up hassles have been
ironed ou t just abo ut everyw here 
jam ming has been coped with 
f requencies have been coordinated 
standards have been agreed upo n and
all but a few realty hardheaded re
peater grou ps have fallen into line.

In the face of thi s t ruly rema rkable
progreso the FCC repeater rules are an
insensitive slap in the face. We have
lit tle for which to thank the few
amateurs who initi ated ..his act ion
several years ago. Perhaps it is only
fitt ing that Gordo n Pugh W2GHA is
one of t he hard_est hit by the new regs.

~ONTES~
1973 Friendly Firebird

QSO Party

Date: Fro m Ja nuary 6, 1973 at 1800
GMT to January 7, 1973 at 1800
GMT.
Group: General Moto r's World Wide
Employees and Ret irees.
Call: " CO Fireb ird 8 on phone or "CO
FB" on ON.
Exhange: Signal report. Sta te (or
cou nt ry) and Handle piUS Firebird
memb ers will send a four-digit num
ber co rresponding to his General Mo
tors Operatin g Unit ILe., " 0101" for
AC Spark Plug Division). Send SASE
to W9MDW for cross reference sheet .
Scor ing: One point per OSO. Work
each station only once regard less of
freque ncy.
Mult iplier: Number of diffe rent opera
t ing unit nu mbers.
Total Score: Tota l OSO points t imes
to tal ope rat ing unit numbers.
Frequency: Any frequency. but suq
gest 3.985, 7.285 , 14.285, 21.385 .
28.785. 50 .520, 145.440 MHz and
near bottom of each novice band.
Logs: Send to Dick McClain W9 MDW,
1613 Cherry Hill Lane, Koko ma,
Indiana, 46901 by Februa ry 15. 1973,
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!t&EATER~
( LISTENING i

94 76 8a 73 70 64 82...

CT W1WHZ Norwalk147.99-147.39
Il WB91 Nl Hinsdale 07- 67
Il WB9AET Wstrn Springs

224.8-222.8
MA KUMR Delete
MA W1MTV Westf;eld 10- 10
MA WA1KHC Pelham 13-73
MA WlIFl Foxboro 31-91
MA WAllUT Delete
MA W1HE8 Boston 147.96- 147.36
NH KIMNS Derry 53.58- 52.52.98
NJ WZ QW Mart insville 025- ·625*
NJ WB2lPV Oakland 10-70
NY WA1UYJ Delete
NY WA2MBT Plattsburgh 22- 82
NY WA2KEC12 Manhanan 4D- 147.(J O
NY WA2ZWP Brooklyn 205-805*
NY Wal l lO Staten Island

145.935-146.535*
NY WA lUYJ Delete
NY WA2NVT Plattsburgh 22- 82
NY WA2PDJ Bellmore 25-85
NY W2D OI Brookhaven

147.12- 146.82
58-82

NY WA1KSB Wading River 10- 70
NY WA1QNN Delete
OH KSA lS Toledo Delete
OH WB8CRL Delete
OH WB8CSV Springfield 13-1 3
PA WA30CE Pittsburgh 28-88
PA WA3BJS Pittsburgh 16-76
PA WA3BNO Pitt sburgh 37- 97

"l ooking for a 147 pair.

UPDATE S
REQUESTE D

The next printing of the full list of
a ll repea ter s in th e wo rld is schedu led
for th e April issue of 73. l.t wou ld be
appreciated if every ' repeater group
would send in at least a card giving a ll

'possible repeater info rmation fo r your
area - including the frequencies of
your repeater , the town it is located
'in, a mailing address fo r corres
ponde nce - a list of all other repea t
ers in your a rea - calls - towns of
locati on and chann els used. It is muc h
easier to mak e up a list with too muc h
infor ma tion th an to o little.

The FM Repeater At las is updated
three tlrres a year, so it is important
that all changes in repeater channels,
ca lls, o r location be reported as soon
as they are known. Th ousands of
amateu rs depe nd upon th is atlas to
help the m to keep in con tact with
rep eaters as they travel - don 't disap
po int t hem by le tting your list ing or
tha t fo r your area get beh ind .

10

SARoe
Disap po int ment

The FM program at Saroc last yea r
left a lot to be des ired so I offer ed to
set up an FM Symposium for t his
co nven t ion that wou ld hopefully be
better. Alon g abou t the time I had
th ings nearly organized, I got a ca ll
from Leonard Norman, the chap who
runs the con ventio n - someone had
threa tened not to exh ibit if I ran the
FM pro gram - it was all off , he wou ld
set up his own FM proqram.

Was it an adve rtiser who has been
ban ned fro m th e pages of 73 or a
fellow pub lisher in a panic after see ing
the November 73? Unless I have some
very secre t enemies, I can on ly th ink
of ab out three possib le peop le who
could have pulled that one.

Whoeve r it was saved me a lo t of
t ime and expe nse. They also cu t my
ent husiasm for Saroc by abo ut 98%. If
it weren't fo r the chan ce to sit and
talk with a who le lo t of qocd old
friends, I wo uld pass it up. Las Vegas
is a gaudy , expensive, plastic bore.
Sou r grapes - right?

Wayne

50 MHz BAND
Bill Turner WACABJ
5 Chestnut Court
S t. Peters MO 63376

K8 LEE reports an open ing to
Sou th Americ a on the 19th of Sep
tember around 2240 Z. A few min utes
ea rlier, weak signals had been heard
fro m Flor ida (W4GDSI and these con
t inued intermitten tly during the ap
prox imate ly one hour the band was
ope n. Wayne, WA8PEB and K4JB V
worked LU8AHW (CW and SSB),
LU3 EX and HK30K (AM) du ring this
period. Tapes played over the tele
phone con firm t he excellent signals
rece ived. The re was apparently no
connection between the two open
ings. Florida was wea k E wh ile
South America was rat her strong TE,
peak ing at t imes to S9. Wayne rep orts
t hese signals were also heard in
Ind iana but were rath er faint t here.
Did anyone else man age to wo rk th is
opening?

Jim , K7Z FG/6 , passes along some
further information relating to t he
carrier null instabil ity sometimes ex
perienced with the Swan 250. "I n
mine, the carri er balanced with th e
start of tra nsmission, drif tin g to nea r
full car rier af te r about a min ute.
Eventually th e con trol was so far off
cen ter that the carrie r cou ld n't be
balanced even at th e sta rt of t ransmis
sion. My so lution was to rep lace
R1305 and R1309 with 47 K, 1 watt
resisto rs and rep lace R1306 and
R13 10 with 100K, 1 watt resistors.
Afte r this, the carrier ba lanced in th e
center as it did when new, and hasn't
caused tro uble since .. . it might be
advisable to use 2 watt un its for
additio nal st ability and also replace
R1307 wit h a 1 watt resist or."

I might add that it is not uncom
mo n to find a new 73 60 which w ill
not balance with th e o riginal resistors;
ofte n it is incon veni ent or impossible
to tr y severa l t ubes in order to find
one which will wo rk properly. Th e
solut ion is to red uce the fixed resis
tance on one side of the circuit and
increase it a like amo unt on the
o pposite side. The unbalance caused
wil,1 cor rect the unbalance wit hin the
t ube . Decrease t he resista nce on the
side to wh ich t he null pot must be
turned to come close to a null. The
amou nt of resist ance change is deter
mined by the unbalance in th e t ube.
Try 20 % for starters. This change
may also be used to temporarily cure
the problem in a rig with an o ld tu be
which has become unbalanced with
age. Thi s will allow yo u to stay on the
air while a new t ube is being ob ta ined.

K5MTK writes from Fort Wort h to
say tha t he has fo und the prob lem in
his Glob e Hi-Bander and will shortly
be back on the air - this ti me with a
new 5 element beam. Elmer also
passes alo ng t he info rmat ion that th e
Arlingt on Radio Club meets Monday
evening at 2000 loca l on 50. 8 and t he
Tar rant County Six Meter Emergency
Net meets every night at 2100 on
50.7 .

Lowe ll, WB4WNV, asks " Do you
know of any net t ype ope rati on s on 6
meters in t he north Georgia a rea?
How , abou t even any individual sta
ti on s t hat operate regu larly?" I don 't
know of any active nets o r indi vidua ls
in you r area. Georgia has alway s been
rare in this a rea eit her because of th e
distance or lack of ac tivity . I have
always assumed it to be the latter.
Per haps one of ou r read ers will offe r
your gro up assistance in getting on the
air , an d let us know about th e local
ac t ivity, too .

Pet er , WA6 HXM, writes to say that
he and WB6ECO have both wo rked
and con firmed contacts wit h VE1ASJ.
There seems to have been some con
fusion about t he comment in th e
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AmateurFM
Comes of Age

As ne w as tomorr ow! The Tempo Commerc ial U ne VHF
tran sceivers otter commercial per formance at amateur
prices. Both units include an audio limiter to assure con 
s tant devietion at all times and an instantaneo us impulse
sque lch. Mi cr ophon e, power cord , mounting br acke t and
one pai r 01 crysta ls is in c luded.

Frequency Range : 220-225 MHz (2 MHz operating range)
Number of Channel s: 12 cha nne l capability fo r transmit
and receive
Freq ue nc y Stability: :!::O.OOl % (-200 to + 60°)
Audio Output : 2 Walts mini mum w /tntemat scea xer (at
less than 10% distorti on)
The p rice : $329 .00

TBMPO /CL146
Frequenc y Range : 146-146 MHz
Same gene ral aoecmcauc ns as CL 220
The pr ice: 5279.00

PRIC!:

g1g:gg
1' 8 0 .00

19 5 .0 0
$ 105 .0 0
$ 13 0 .00
s 85.00
$12500
$215 .00
$2 3 5. 00

2M
2M
2M
2M
2MaM
2M
440M HI
440MHI
44 0M H,

...,

TBMPO/
ZZOTB

TBMPO/TPL
h igh power

lID BlDplilierB

TPL 1002·3 5 to 2 5W 10 0 ·13 5W
TP L 1002·38 1·3W 8 0W
TP L.602 5W 80W
TPL8028 1 to 3W 8 0 W
TP L50 2 5 to 15W 3 5·55W
TP L5028 1 10 3W 4 5W
T PL2 52 ·,o,2 1W 2 5W
TPL445-1 0 1 TO 2 .5 W 12W
TP l445 ·30 4W 30W
TP L4 45- 3 0B l W 30 W
Tep 12A Cont rol Heacl. . . $32.00

NOOEl POWER POWEJt
NUNBn IHP\JT OUTPUT (,.ill)

A brand new 220 MHz so li d state AM / FM t ranscatv er . The
220 TR's power ou tpu t is 4 Watts FM, 1.5 Walts AM . The
rece iver is double conversi on wit h a tu nable receive r.
Sensit ivi ty is typicall y .3 microvo l ts l or 20 db quiet ing.
Tuning is accomcnshedq n two bands, 220 -222.5 MHz and
222.5-225 MHz, Pri ce $220,00

The Tem po 6N2 meets the demand for a high power s ix
meter and two mete r power amplif ie r. Us ing a pair of
Eima c 8674 tub es i t prov ides 2000 walls PEP input on
SSB and 1000 walls in put on CW and FM. Comp letely
se lf-con tained i n one sma ll desk mount cab inet w i th in 
te rnal so l id sta le p ower supply, buill in bl owe r and RF
re lat ive po wer ind icat or .

TBMPOl6NZ

TBMPO/lmvZ

TBMPO/lmb

So much fo r so Hrtte! 2 wall VHF/ FM han d
held . 6 Chann el capability, sol id state, 12
VDC, 144-148 MHz (any two MHz), in clu des 1
pai r o f crystals , bu ill-in ch arg ing te rmi nals lo r
et-c ao ce lls , S-meter, batte ry level meier,
telescop ing wh ip antenn a, interna l speake r &
mic ro phon e, 5169.00

Truly mob ile , the Te mpo /lmp 2 me ter 3 wa ll po rtab le
gives ama teu rs 3 watts, or a batt ery savi ng Y2 watt , FM
talk po wer anyplace at anyt ime. Wit h a le ather carry ing
case inc luded, th is l ilt le tr ansceiver wil l operate i n the
field , in a car, o r at home with an access or y AC power
supply. The batter y pac k is Included. The pr ice: 5225.00
(Accessory rech argeable battery avai la ble : 522.00)

$ 0 much lo r so l i ttl e! This l ittle 10 Watt VHF FM trans
ceive r oile rs high qua lity perfor mance and fe atures

1

usuall y foun d only on mo re e xceesfv e units. Features
such as AFC on rece ive and sepa rate switchabte Trans
mi t/ Rece ive sect io ns. rocruoes moun ting br acke t, heavy
dut y power co rd and provi si ons lor acc essory AC po wer

I
supply. Frequency: 146-146 MHz, 11 channe ls, 25 KHz
ch anne l spac ing . 13.6 VDC :!:10% operation (sta ndby
-100 rna, receive - 150 rna. lransmll - 3.0 amp .I 5199.00

MraWJV'J'f&~rJAro· 11240 W. Olympic Blvd., Los Angele~ Calif. 9Oil64 213/ 417-6101
931 N. Euclid, Anaheim, Calif. 92801 714/772 ·9200
Butler, Missouri 64730 816/679-3127
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HOT GEAR

A ND MORE ...

MORl
RlPlAHR RUllS

Rules amended to exclude business
and commercial third party traf fic
from amateur operation; new rules
orooosea to permi t limited comp ensa
tion and to modify logging require
ments.

Part 97 of th e Rules has been

Applications filed after October 11,
1912 - All amateur app lica tio ns filed
on or aft er October 17, 1972; must
com ply with t he new rules ado pted in
Docket No. 188 03.
Existing stations - A station operat
ing as a repeater sta tion, and /or one
auth or ized for remote control, whose
license was grant ed as a resu lt of an
app licati on filed prio r to October t 7,
1972, sho uld com p ly wit h the new
ru les adopted in Docket 18803 to the
extent poss ible aher t hat date, but
must fu lly corrply by no later th an
June 3D, 1973. Application s for such
stations -rece ived prior to October 17,
1972, will only be granted au thori za
tio n for ope rat ion for t he bala nce of
the origina l license term without pav
me nt of additional filing fees. If a

-renewat or add it iona l privileges a re
.... requ ested, nor mal filing fees will be

required . Applications for stat ion li
cense mod ifica tio n filed atte r Ap ril
30, 1973, may not be processed in
time to permit cont inuity of opera,
t ion.
Waivers - The grant ing of wa ive r re
quests excep t under the most extcent
c ircumstance s are not contemp lated.
tmre-commsmtv - The Report and
Order and the rules speak of limitin g
repeater station coverage to intra
community amateur rad tocomrounice
no ns. In co nsonance with the ru les
limiting to two the number o f repeat
er stations operating in tandem, intra
co mrru nity is considered t he maxi
mum area covered by such a netwo rk.
Call signs - Beginn ing Oct ob er 17,

. 1972, a lice nse issued fo r a repeater
stat ion will a uthorize a call sign having
the prefix WR fo llowed by the num
ber of th e applicab le FCC district. The
suff ix will be th ree letters assigned
syste mat ica lly starting wit h AAA.

C.I\II"tI\l8\ 5/ 72
32 34 Cor onado Ave
Impe , i/ll 8Hch CA

Standard SRC·806M.
No. 1027 03

V"" ,u FT-IO l No . 107 0 36 WA2YSW 4/72
Sta nd¥<! 2m FM No. 102703 W6NPV 4-'72
O"......e 1'1I1.2 No_ 20 189 WB2LlR 4-'72
S,andanl SRC·806M

No_ 009 21 0 KHlP 5172
Aerotor>\!6M 3SSl T.

No. 685064 RR Police 5172
Grd .Cl<I.T..,,1

'"

Lafaye tt! "' A-410
No. 00921 0 WA2K DG 5/7 2

con. 62S1 No_ 10728 I'IISU ARC 6,7 2
E. L...iifl9 MI

WRL D1I08ndf 601 0AT30 2 WA6FC Y 6172
HR-2A. 11 cl>.... . 04-o7 1S2 WA1NVC 9112
Swan Cygnet 2 70,Nt>. 313G22 K4ACJ 9112
Coll in, Mic, Mt>d. MM" K4ACJ 9/7 2

Nt>_ 4294

Heath HW-100 & AC PS WA2JGP 10/7 2

Swa n 27 08 . No. M--395430 WSHST lln 2

RTTY PICTURES
We plan to run a RTTY pic tu re

every mo nth in these pages. Have any
part icularly interest ing examples you
woul d like to see pub lished? Send 'em
in !

.October co lumn to the effect that
Andy had not made a Califom ia con
tac t. Th is comment was in refe rence
to t he July 18-19 DXped it ion to
Prince Edward Island only, not the

.seaso n as a whole.
The " K20 AW ' frequency cou nter

has been in operat ion for over a
month at t his writing . . . it works
perfec tly. I wo uld highly recommend
it to anyone in need of a frequency
measuring dev ice. Th e next project for
th is station will be an outboard mixer
to combine the vfc , ca rrier oscillator
and heterodyne oscillator signals and
allow con t inuous mo nitoring of the
receive and transm it frequency. First
t houghts are for perhaps a pai r of
40 673 's - co mments fro m those who
have accomp lished this already, wo uld
be ap prec iated.

The Dece mber openings won't be
far off by the ti me you read th is - is
you r rig in good shape and ready for
the " Second Seaso n?"

It obviously had to come to th is: a
certificate fo r ma king o ne contact!
Th e Navassa DXped ition crew of
KC4DX have announced a certif icate
which is availabl e to any operat or who
man aged to get throu gh the treme n
dous pileups and make a co ntact .

It is hard to believe tha t an yth ing as
nice as thi s is availabl e for onl y one
dollar! Why, that barely covers the
pos tage and hand ling, not to mention
having a littl e left over for the At lanta
clu b to put to ward another exp ed i
t ion .

If you are one of the few lucky and
persistent DXers wh o did contact
KC4DX all yo u have to do to have
this outsta nd ing award is send a co n
f irma tio n of the con tact to His Emi
nence Chaz Cone, Box 11555, Atlanta
GA 303 05, include one dollar (mini
mum - no maximum has been set,
but the members of th e DXpedit ion
do go around on bended knee a lot
whe n hin t s of d o na tio ns are
made] - why not make it $2 - you'd
spend that on a movie.

WA0ABI

NEW CE RT IFICAT E
T HREAT ENED
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CONSIDERABLY SPECIAL
CONSIDERING THE SPECS

2 METER FM TRANSCEIVER Model SRC-146A

Frequency... .. . .. . , . 143- 149 MHz
(2 MHz spread )

Number of cha nnels _ 5
Supp lied with 146.94 simplex,

146.34 / .94 (same plug in
crystals as SR-C826M )

A.F. output . . 2 watt minimu m
Sensitivity. . . bette r than 0.4

uv 120 DB 0 .5.
Aud io output 500 mw
Mete r mon ito rs battery vo ltage on

Tx. S Meter on Rx
Cur rent drain 620 rna Tx.

15 rna Rx standby
Size .. .8%" high x S" wide x 15/a " deep
Weight 24 OZ., less batteries

Options; Private chann el (Cr e SS), external mic, Dr mic -speeket ,
stubby flexible antenna. desk top charger, feather ease.

Suggested
Amateur
Ne t Price

NEW 2 METER REPEATER

SCA-RPT-1

All so lid state', 2M, 10W. FM
REPEATER. Built - in C.O.R.. adjustab le

carr ier delay and time out timer.

Write for complete speci fications and cost.

I ·Standard
COMMUNICATIONS CORP.

213 / 775-62 84 . 639 North Marine Avenue, Wilmington, California 90744



(i6)
N EW PRODUCTS

10W AMPLIF IER FOR THE T R·22

any b ona fide amateur organiza tio n to
opera te a station and provide reason
ab le compe nsat ion to the con trol
operator when the station tr ansmits
mater ial sole ly rela ted to the Amateur
Rad io Service or whether to create a
new class of amateur station.

Com ments were also invited on the
usefu lness of th e Sect ion 9 7.103(b)(31
of the Rules, whic h requires that an
amateur radio sta tion log include a
notat ion of third party messages sent
o r received, includin g names of all
parti cipan ts and a brief description of
the message con tent .
. Commen ts are due by December
20, 1972 , by Report and Order and
Notice of Proposed Rule Making.
Co mmissioner s Burch (Chai rman).
Robe rt E. Lee, H. Rex Lee. Wiley and
Hoo ks with Com missioner Johnson
dissenting .

The R.L. Drake Company has
fina lly expa nded th eir FM line with a

AMERICAN AMAT EURS small piece of gear that will no doub t
MAY EXCHA NGE SAT ELLIT E DATA increase th e ha ppiness o f a lo t of

WITH GER MAN AMAT EURS already ha ppy FMers. The specific
The FCC issued a Public Notic e on uni t is th e AA·1Q FM amp lif ier de

th e above on October 5, 1972. The signed to be driven by the one wa tt
text foll ows: available from a T R-22 . Rated at 10

Infor mation has been rece ived by watt s output, it will give yo u that
the Commi ssion th at the Sundes Post extra punch th at is lacking when just
of the Federal Republic of German y using the tra nsceiver. Whi le 10 watts
has no objectio n to th e exchange of alone is not exact ly a high power
third party t raffic with German ama- figu re compared to some of th e mo
teurs re lat ing to an exchan ge of tech- biles runni ng around today, the 10 d B
nical dat a in conn ection with the gain availab le f rom thi s amp lifier is
launch of OSCAR 6 amateur sate llit e .bound to ma ke a big di fference in the
and th ro ughou t its orbit period. number of repeater s that yo u can get

Such third party tra ffic may be through to .
dire cted to other amateur op erato rs in Inside th e case nestl es a T RW
Germa ny only concern ing th e subject PT4544 tra nsistor mo unt ed on the
satellite ope rati on. There is no change neatest circuit board you've ever seen.
in the status of the genera l co ndit ions Th e T/R switching i ~ all automa t ic
relative to norma l third party tra ffic thr ough the use of .dlodes .. : no re
between the Fede ral Repu blic of ' I~ys to c1u ~er up th ings. Th~ Inst.r ~c.

Germany and the United States. The non book IS very qood and, ldent.'h es
Commission co ncurs, t herefo re, with e~ch par t along With camp et~ ~Irec.
the limite d relaxation of th ird party nons o~ how to .retu ne th~ unit If the
t raff ic concerning OSCAR 6 and has need arises: I tri ed tou ching up t~e
no objections to Amaeri can amateur ou tp~t a bit but was thoroughly d is
ope rators engaging in such exchanges apPOI ~ted. The Drake peo ple had the
of informa tion! audacity t~ sell us a perfect produ ct!

All the Calls were exactly pretu ned at
the factory . There 's just no fun in it
anym o re ...

The amp lifie r is rated to ope rat e
with inputs between 1 and 1.8 wat ts';
Feeding approx imat ely 2/3 of a watt
into it st ill produ ced a respec tab le
output of 8 watts. With its compact
size, a neat tittle transce iver could be
wired up using th ose small co mmercial
receiver and t ransmitter mod ules.
Mount the boards and cry stals in an
attract ive little case and mo unt the
AA·10 on the rear. Right outside
whe re it looks th e best. t he AA-lO
sells fo r $49.95 . Also available is a
matching ac supply, the AC-l0, fo r
$39.95. Fro m R. L. Drake Co.•

How many OM'srecognize Rod VK3CR? Miamisburg OH.

amended by th e Commissio n to pro
hibit amateu r opera to rs from trans
mitting messages over amateur radio
stations fo r business and commerc ia l
parties (Docket 192451. (Th ird party
t raff ic is def ined as amateu r radio
cc mmmicatio n by or und er the supe r
vision o f the cont ro l operator at an
amateur radio station to anoth er ama
teur rad io station on beha lf of any
one other tha n the control operator.]

In a separate but related action, the
Commi ssion issued a Notice of Pro
posed Rule Making co ncerning pos
sible limited co mpensation fo r ama
teur club station control operators
and possib le relaxat ion of the logging
requi reme nt for third party communi
cat ions.

In a Not ice of Inquiry released May
5, 1971 , the Commission requested
comments on whether any rest ricti on
on the use of amateur rad io statio ns
by non -amateur organization s was
needed , and if so what those restr ic
t ions should be. The inqu iry resulted
from petit ions to change the present
rule (Sect ion 97 ,39 ) which prohibit s
certain organizations from obtaining
ama teur stat ion licenses or having an
amateur operato r use his stat io n in
their behalf.

The Com mission said th at radio
communications, the sole purpose of
which was to facilitate business and
commercial t raff ic, was not in keep ing
wit h t he inte nded purpose of the
Amateu r Service, and should no t be
allowed except fo r emergency co m
mu nication . Ama teur licenses will
thu s not be issued to schools, co m
panies, corporations, associations or
other organizations. The Commission
explained that to prohibit thi rd par ty
traffic ent ire ly would tend to stifle
one of the basic purposes of th e
Amateur Rad io Service, which is to
provide a voluntary non-commercial
rad io service, but to allow all third
party co mmuni cat ions wou ld ten d to
cause increased congest ion in th e ama
teur bands.

The rules become effective Decem
ber 1, 1972 .

The prov isions o f Sections
97 .114( b) and 97 .112 prohibit the
American Rad io Relay League' s long
standing practice of p roviding com
pensation to th e control operators of
station W1AW, wh ich transmits code
pract ice and info rmat ional bulle tin s of
part icular signif icance to ama teur li
censees. In a Notice, however , the
Commission pr oposed ru les which
would allow this compensation and
!J"anted a waiver of the Rules to
W1AW to permit it to continu e o pera
tion pend ing fina l act ion on the No
tice. It said that other club sta tion s
provid ing similar services may e lse
apply for waivers. The Com mission
invited com ments on whether to allow
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locked on that channel as long as the
transm ission co nt inues : If tr ansrnis
sian stops, t he monitor will re lease the
chan nels afte r fou r seco nds and re
sume scanning. To bypass channels
du ring the scan, fro nt panel push
buttons let yo u lock ou t any channels
yo Ci des ire. A priority channel is also
provided which takes precedence over
a ll other channels. The monito r au to
matically locks on to this chan nel
whenever a station is transmitting
even though it was already locked on
another channel. The scan ning moni 
to r works equally well as a hom e or
mobile unit . Line co rds are pro vided
fo r 120V ac or 12V-dc battery powe r.
A pric e of $119.95 and four evenings
of you r time will get you in on all th e
repeater actio n. Heath Company,
Benton Harbor, Michigan 49022.

•.~
l .'j

NEW BIRD WATTMET ER

••

The new model 4342 Dual Watt ·
meter·VSWR Monitor disp lays th e
th ree prime rf tran smission measure
me nts at once on a single me ter face:
Forward and reflect ed power are in
dicated by individual pointe rs and
V$WR is monito red on a third scale
from the inter sect ion of th e two
power po inters.

Unlike most VSWR meters, the
model 4342 doe s not require any
adjust.rents to full sca le deflec tion, or
any switching before VSWR readings
can be tak en . The ent ire set of three
t ransmission parame te rs is read out
s im ulta neously du ring normal rf
ope ratio ns or during ma intenance ad
just ment procedures.

Power and frequ enc y range of the
new Bird Dual Wattmeter·VSWR
Monitor depend on two plug-in
eleme nts se lected from more than
eighty choices available with the com
pany's pop ular TH RULINE Model 43 .
Fu ll scale powe r levels a t ±5% ac
curac y range from 10 to 500 0 watts
for ref lected, in discrete freq uency

Cont inued on Pilge 62 .

NEW HEATH SCANNER

Emitt er T ransisto rs, it exhibits ex
t reme sensitivity and to lerance to
VSWR ch anges. No need to wo rry
about dama ge if your coax is open or
shorted. Although the inp ut is rated at
5 watts for an output of 50, t he high
gain inp ut transistor will ampl ify o nly
one paltry watt eno ugh to drive the
out put stage to 40 watts output! With
such a wide range of inpu t powe rs
that can dr ive this amplifier to a
respectable outpu t , th e unit makes an
ideal "u niversal black box" for FM
wo rk. Th e on ly possible compl ication
wo uld be the failu re of the relay
transisto r to get enough recti fied rt
under low power co nditions, No rea l
probl em th ough . .. for the circu it
ma nual gives com p lete instruct ions on
how to compensate for this by t rim
mer adjustment .

It is amaz ing when you th ink about
a see mingly sma ll thing like package
design in amat eur equi pmen t . .. a lo t
of manu factu rers mou nt the ir circuit
bo ards in a metal box and just drill
holes for the po wer leads and con nec
tors somewhere near the place of
connectio n to th e boards. Whoeve r
packaged th is litt le amp had some idea
of what most of us wo uld be do ing
with it - t ucking it up ou t of th e way
somewhere. Notice how the power
leads and bo th conn ectors are mou nt
ed on th e same side of the case. With
its small size of only 5x7 x3, one
shou ld have no mounting probl ems.
$89.9 5 from VHF Specialists, P.O.
Box 167, Vienna VA 22 180.

T he Heat hk it GR-ll 0 Scanning
Mon itor brings you up to eight c rystal
frequ enc ies to cover th e active VHF
bands in you r part icular locality .

Th e G R-11O can be tuned in e ith er
a manu al or automatic mode . To tune
manually. you simp ly depress t he
front panel " manual" switch to step
to any desired controlled channe l 0
through 7. which is read o ut by th e
d igital channel indicato r for fast
ident ification .

In the automat ic mode. the moni
tor scans rapid ly through all eight
chan ne ls and locks on to the first one
tha t sta rts a transmiss ion. It stays

QRP T RANSCEIVER

VHF Specia lists off er a new Modet
5-50 two meter a mpl ifier fo r th e
serious FMer. Featuring two Balanced

Heath kit has annou nced it s entry
into the Q RP tra nsceiver field with a
new three band CW rig. The HW-7 IS
designed fo r 40 , 20 and 15 meters
with vfo or cryst a l contro lled opera
t ion on all th ree' bands. The rece iver is
claimed to have better than 1 IlV
sensiti vity, which is pretty good con
sidering tha t it is not a superhet but a
d irect conversion Svnchrod vne. The
transmitt er input power is 3W on 40,
2.5W on 20 and 2W on 15 mete rs.
While this is nowhere nea r enough
power to leisurely earn a OX certi fi
cate (at hom e .. . in your spa re t ime)
you woul d be amazed at t he co ntacts
po ssible with only a few watts. In
October WB2WYO stopped up at 73
while on vacat ion and I got a loo k at
h is nearly full log book. He run s 2W
from a rig inside his camper to a piece
o f tuned wire st rung out to t he
nearest t ree . With t his simp le setup he
manages to wo rk ac ross the coun t ry
with 579 signal reports!

The best features of low powe r
operation are portab ility and freed o m
from externa l po wer sources ..
ooops, do n't forget fu n! The HW-7 is
designed to operate from an exte rnal
ac supp ly or 12V batteries. Jus t plug
in a fres h set and disappear into the
wilderness fo r a while. What could be
more appealing than ope ra ting por
table VE8 from the ban ks of a wild
river in Canada)

Th e HW-7 featu res push button
band switc hing, sidetone and a relat ive
ou tpu t meter for tuning convenience.
It sells fo r $69.95 from Heath
Company , Benton Harbor MI 49022.

SOW FM AMP
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The most important
development since the

beginning of SSTY

ROBOT MODEL 70 MONITOR AND MODEL 80 CAMERA

Robot Goes Factory Direct
Th ese are the identical camera and mon
itor tha t have been selling through deal
ers for $495 and $465. But with our new
factor y direct market ing prog ram and
our substantial growth in sales volume we
can now offer our complete line of SSTV
equipment at new, low prices.

[ROBOT]
ROBOT RESEARCH INC.

7591 Convoy Court
San Diego, California 92111

You can now order your equipment direct
from our factory and we will ship freight
collect. All prices are F.O.B. San Diego,
Ca., and APP LY IN U.S. & CANADA
ONLY!
DIRECT EXPORT INQUIRIES TO: MAG NUS OVERSEAS CORP,
5715 North Un coln Aven ue, Chica go, III. 60645. Cable Ul LMAG

o Please send your new fac tory dir ect price li st.
o Enc losed $ . Please send the following

equ ip ment via AI R 0 or SURFACE 0
o Mod el 70 Monitor $295
o Model 80 Came ra $295
o 25 mm fl.9 lens $25

Name' Call' _

Add res$' _

City Sta le Zip, _

California resi den ts add 5% sales tax.

1..._-- - ------ - --- - - - - - - - - - -



Ro bert T. Suding W0LMD
1955 Ingalls S tree t
Lake wood CO 80214

THE
AFSA

IV SSTV
ANALYZER

S lo w Scan TV has three key freq uencies ;
1200, 1500, and 2300 Hz. When receiv

ing, the most critical is 1200 Hz, the sync
freque ncy . When transmitting, the 1500 to
2300 li z range is the critical area of concern.
Here is ho w to buil d a unit whi ch will solve
both tuning pro blems.

T he ideal metho d to find out what is
happen ing to an SSTV signal wou ld be to
insta n ta neously analyze every Hertz genera 
ted and co mpara tively display them on an
osc illosc ope. T he limits wo uld be seen, plus
gray scale, gamma correc tion, and transients.
As a bonus, RTTY can also be displayed a nd
insta ntaneous shift ing err ors ana lyze d . Com
plicate d? Nope . $10 worth of IC's and
transistors should do it , alo ng wit h a surp lus
'scope tube.

T heor y

T his un it measur es the time the po sit ive
going portio n of each cycle ta ke s. For each
Hertz, an oscilloscope sweep is triggered
when the incoming signa l crosses 0 and starts
positive, and a vertical pulse is genera ted 180
degrees later when the signal again cro sses 0
and starts negative . Th e trace is begun a t t he

righ t side of th e screen near the bottom and
co ntinues at a "linear, semi-logarit hmic o r

) ..,.....'• •l ~~~,!X. R•0~
A FS A as bu ilt by K 7YZZ. Sem i-logari th m ic sweep.
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loga rithmic (your cho ice) rate to wards th e
lef t ncar the bo ttom. The high er the fre 
quency , the shorter t ime th e Hertz will take,
and th e pulse will appea r closer to the right
side of the scr een; whereas a lower frequen
cy will approach th e le ft side o f the screen
th e closer it approache s the swee p fre
qu ency .

T hre e previous versions have been bu ilt
a nd used by man y of the act ive SSTV' ers
over the last tw o years . AFSA IV uses an
act ive high pass filt er /limiter with a gain o f
50 0 , a nd a cu toff of 1200 cps wi th a ro llo ff
of 40 dB per oc tave. Fo llo wing this is a
no n-crit ical J\'PN tran sist or whic h acts as an
invert ing, clip ping and interfacing stage to
d rive tw o TT L singlesho ts.

Posi t ive going port ions of the inco ming
fr equencies tr igger the delayer singleshot .
Since t he highest fre q ue ncy o f SST V is 1300
Hz, the pu lse a t t he end o f the sweep wo uld
always ta ke over 200 mic ro seco nds to oc cur ,
an d if the sweep was t riggered at the
beg inning there wo uld be a considerable
am ount. o f wasted sweep. Ho wever , by us ing
a variab le singleshot delayer , the sweep may
be ini tia ted just befo re th e expect ed 23 00
Hz pu lse.

The sweep op amp has a circuit wh ich
allo ws the user to selec t any rate and
linea rity desired by vary ing the rati o of t wo
poten tiome te rs, R3 an d R4. T he ramp
lineari ty may be anyt hi ng from ex ponen tial
through linear (saw too th) to logar it hmic.
Feedback is taken fr om the em itte r o f the
high voltage outpu t transisto r to both im
prove the resulting ramp shap e and t he
sta bility. Previous de sign s suffered from
horizontal d rift , but this o ne stays withi n 10
Hz fro m cold to very hot.

Back at the interfac ing transistor, when
the po sitive half of t he Hertz is d on e , the
vertical pulse generating singleshot is trig
gered. Size an d clarity of th e pu lse can be
vari ed with R 1. Follo wing th is I e is a high
vo ltage t ransist or wh ich dri ves one 'sco pe
vertical p late.

Co ns truc tion

At the presen t t ime, I don ' t k now o f two
iden tica l Af-'SA 's circu it wise, much less lay
outwise . The 'sco pe tube may vary from 2 to
5 in. , b u t mo st prefer the 3 in. size. A 3 11 Pl

18

A FSA of K7YZZ. Inside right view. Utilized A FSA
II circuitry. (Toroids instead of active filter, R TL
instead of TTL Singlesb ots, no t drift co m pensa ted.
Used m ore par ts.)

would be nice since it ha s a rectangular face
3 in . wide hy I in . hi gh . Some AF SA's are
bu ilt as a sep ara te u nit , while I prefer to
include it on the same chass is with my
monito r.

The elec tro nics ar e very non-critical and
similar l C's and tra nsisto rs may be in ter
changed wi th little eff ect. T he on es specifie d
are the simp les t and cheapest that I had
ava ilab le. T he layout should be in a rather
st raigh tfo rwa rd ma nner to prevent feedback
around t he in pu t /limiter stage , h u t o th er
t ha n th at ju st keep th e adj ustmen t pots
acc essible. My power supp lies are pa rt of the
monitor, but any reaso nably we ll regula ted
d esign should work f ine.

If you are bu ild ing this un it st ric t ly fo r
RT TY usage o n th e sta nda rd mark and sp ace
freq uencies, lo wer th e ac tive fi lter resist o rs
fro m 9 . 1K to 5.6K an d from 4. 7 MQ to 2 .5
MD. T his will then rai se the cu toff fre 
q ue ncy to arou nd 20 0 0 Hz.

Tu neup

At this poi n t you have to make a decision
o n what you would lik e to do wit h A FSA. If
you build AFSA IV as given, th en use Table
I or Table I I to in iti a lly set t he adjustme n ts.
No te t ha t you have the cho ice o f semi-expo
nen tia l, lin ear, semi-logarith mic, or logari th
mic.

My SST V cho ice is semi-logarit h mic. This
gives an ex pande d port ion aro un d the sy nc
frequency ran ge o f 1200 to 1500, b u t st ill
doe sn 't cro wd the video range o f 1500 to
23 0 0 too badly. The linear sweep se tti ngs
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POWSR SUPPl.Y
6.3 VCT TR ANS FORM ER FOR -e
24 VCT TRANS FO RM E R FOR ~ 12
RE CEIV ER TRANSFORMER FOR .2 ~O

~EC ElV E'l TRA,/>; S"O RtiER IN 112 WAVE FOR : 12 0 0
6 .1 V TRAN S FORMER FOR SCO~ Ft LA~ ENTS

ACTUA l.- PATT ERN S
~ . ,

f-< ."f-o - 12
~ + 2 50r-o +1200
~ - 1200I::: 6.1 AC

'--- - - - - - - ----'"
12 0 0
'l E Rf Z

1500
IiERl Z

"0.
"'ERrz

SST V R1 T Y
1850 SHiFT}

Fig. 1. Schematic diagram of th e A FSA IV SSTV analyzer.

will give a logarithmic display of frequency
which seems to crowd th e high end . It does
give a very good indica ti on of unstable sy nc
pulse freq uencies and transien ts occurring in
the range bet ween 1200 and 1500. T he
logarit hmic sweep will produce a lin ear
display of frequen cy (e .g. 1200- 1300 Hz
will be just as much separated as 2 200-23 00
Hz) . This display is goo d for mea su ring and
interpo lating frequency departur es fro m th e
standards.

Fo r RTT Y use, logarithmic swee p will
enable straddle tu ning , but it tends to make
170 Hz shift signals diffi cult to tun e du e to
the small separation in frequency . Linear
sweep produces a nice picture, and a semi
ex po nentia l sweep would give even better
separa tio n to the narrow shift. However ,
straddle tu ning becomes quite d iff icult un
less fine calibr ations are made when cali
brating the scope frequencies with linear or
semi-expo nent ial sh ift.

I set up t he sweep fo r SST V use by using
an audio genera tor at 1500 Hz and adjus t
t he sweep wid th ( R5) , horizontal cen tering,
and vertical cen tering fo r a hori zontal line
that just sweeps t he en tire face of the 'sc ope
about 1/ 3 up fro m the bottom. The pulse
should appear some where aro und th e center
of the screen . Adjust the pulse width contro l
so that the pulse is a sharp line ex tendi ng up

from t he base line to about 1/3 down fro m
the top of the screen .

Next I set the generat o r to about 2500
Hz and adjust the delay ( R2 ) to get the pulse
just inside the righ t edge o f the screen. Aft er
this low sweep (IlA) is a dju sted to t hat 1100
Hz is just inside t he left edge of the sc reen.
Middle sweep ( R3) ·is adjusted so that 1750
Hz for logarithmic, 1600 Hz for semi
logarithmic, or 1500 Hz fo r linear o ccurs in
the middle of the screen.

Fo r RITY, · I adjust sweep wid th (R5)
using 2400 Hz. Adjust delay (R2) using
3 100 liz. Adjust lo w (R4 ) for 2000 Hz.
Adjust midd le (R3 ) so that 2400 for semi-

A FSA III Circuit card of W0L MD. Excep t: f or some
sligh t changes, identical to A FSA IV card. Input
stage on an oth er card in mo nitor.
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exp onential, 2450 for linear o r 255 0 for
logarit hmic occurs in t he mid d le o f the
scree n.

Since t he adjustments int eract, it is neces
sary to go t hro ugh th e adjust ments severa l
t imes. A 'scope atta ched to tlie outpu t of
the HV tr an sistor will show the effec t of t he
cha nging ra tio of R3 to R4 .

Using

Aft er tuning, swing the audi o oscillator
th rough the SST V or RTT Y ran ge. You will
no tice that the pip will exactly follo w th e
audio osc illato r 's out put frequency. You ca n
no w calibra te the scree n using a felt tip pe n,
t ape , or decals. For SST V, calibrate 1200,
150 0 and 2300 Hz with lo ng lines. T hen
calibra te 1300 , 14 00, 1700 , 1900, and II 00
Hz with shor ter lin es. Fo r RTTY, I place
long lines at 2 125, 2295 and 2975 Hz.
Short er indicat ions are placed a t t he cross
ove r points of my T U at 221 0 and 255 0 Hz.

Now hook up A FSA to an SST V signa l,
preferahly your own in clo sed loop a t th is
po int. YOli should notice a co nside rab le
am o unt of " grass - in the 1500 to 23 00 Hz
region corresponding to the video info rma
t ion . At 1200 Hz t here should be a fa in t pi p,
bright ening on th e vertic al sy nc pulse. Now,
for a bit of fine read ing. You will not ice
fain t pips in the " dead area" between 1200
and 1500. T hese are transien ts cause d by
sync ti me switc hing in the midd le of a Her tz.
Some statio ns use severe clipping to achieve
a co ntrasty pic ture . When lookin g at thes e
on AFSA a wo rld of t ransients a ppears. T his
sho ws why th ese pictures sync so poorl y.
AFSA shows that very few stations use the
fu ll video range. Most stat ions cro wd the

Top view of monitor and AFSA I V . AFSA I V card
is immediately above 3ACPl tube socket. M onitor
is Ie magneticall y deflected using a 7 i n. tube.

white frequ ency ( 2300) , th e black frequency
(1 500) , or bot h , wh ich resul ts in a lack of
gray sca le (naturalness). Th e correc t pictu re
as displayed on AFSA IV will have few
tra nsients in the " dead area ," no domin ant
bright lines at 1500 and 2300, but a lot of
action in bet ween .

When QRM increases so that the gray
scale is not so impor t ant , contrast sho uld he
increased so tha t 1500 and 2300 begin to
sho w brighter lin es, but no t so mu ch that
t ransient s appear in the " dead area ." No te
tha t your 1200 li z horizontal sync pulses
dance around a bit; Mine are stable wit hin
20 Hz of 1200, bu t so me stations may
wobb le up to 70 Hz. And th at hu rts! (Pu n
intc nded. ]

Th ose stations with exc ess transients and
sync wobble are seldo m co pyable except
under ideal cond itio ns . I believe the sy nc
wobble is caused by lack of sy mme try in the

Ta b le I - SS T V

R l R2 R3 R4 R5
(Pu lse ) I Delay ) ( M i d) {L o w] (W idth)

Li near 2K 18K 20K 13K 4K
Sem i-lo g 2K 18K 10K 22K 4K
Log 2K 18K 5K 25K 4K

T able II - RT TY

R 1 R 2 R3 R4 R5
I Pu lse] ( D e lay) (M id) ( Low ( W id t h )

Sem i ·e x p . l .5 K 15K 25 K 3 K 4 K
L in ea r 1. 5 K 15K 7K 4 .5K 4 K
L og 1 .5 K 15K 2.5 K 9K 4K,
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mu lt ivibrat o r sec tion o f the camera, too
sha rp of a filt er follow ing th e MV , or
f req uency cut o ff in the tran smi tt er or re
ceiver.

Wit h RTT Y. a similar situation exists.
AFSA should ju st show bright lines at the
mar k and space freq uencies with less than 25
li z wo bb le, and a sligh t a mo unt of switching
transien ts in th e "dea d area ." Few RTTY
statio ns are this clean . Most show conside r
able "chirp " caused by dirty and /or
corro ded contac ts, very poor AFSK units
and low pass filte rs, and passband t roubles in
tra nsmitter or receiver. Aft er seei ng all o f
t he " crud" tran smitted , it' s quite a t rib u te
to the mac hine . It copies a ny thing. As wit h
SST V, th is is why so me stat ions are wip ed
out by the slight est interference .
Parting Pips

I. A 70 9 & 74 1 in the metal can have a ta b
nex t to pin 8.

2. The 74 12 1, and 709 & 74 1 in th e dual i n
line case have an inden tati on on the top

, between pin I & 14 (8) .
3 . Polypaks, Allied & Newark handle most

of the parts.
4. The tra nsmi tter inver ter can be any

switching NPN.
5. The out pu t High Voltage Transmitters

may be any capable of a t least 250 V and
a few megah ert z.

6 . A FSA req uires a no ise and Q RM free
signal fo r best frequency discriminat ion.
Avoid giving repor ts under margi nal
conditions.

6. A future imp rovement t hat I am goi ng to
add is a blanking circuit so th at only a
di m horizontal line is visib le compared to
the vertical pips. The vertical pips will
then also pr ovide an unblanking pulse.
For a meth od of blanking, refer to 73,
June ' 66 , p . I S.

8. A dual trace 'scope tub e should be
co nsidered . On SSTV , use a 5 in. dual gun
P7 . Use a ye llow filter for the SSTV
monit or and a blue filter fo r an AFSA
display at the top or botto m of the
screen. For RITY use a dual gun tube
with a mediu m or fast phosphor decay
and bu ild a «flipping line" display at t he
top and AF SA IV exponentially swept at

the bottom.
. ..W0LM D
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LAST CHANCE
BEFORE

PRICE INCREASE
...

VANGUARD LABS is increasing the price of
all its products by as much as 30% beqinnir-q
Jan. 1, 1973. If you order now you can still
buy any Vanguard product advert ised anv
where with in the past 15 months at the low
advert ised price. Pass this information on to
your friends and send your order in today.
You'll be glad you did.

...
VANGUARD LABS
196-23 Jamaica Ave.

Hollis, N.Y. 11423

New BATTERIES
FITS MIDLAN D, STANDARD, etc .. etc .

NO LOOSE
CONNECTIONS

COMPACT
RELIABILITY
ALL BATTERIESARE
RESISTANT WELDED
AVAILABLE IN
N1·CAD, MERCURY OR ALKALINE

'.\ ALEX~NDERh;~nufacturingCO
__ BOX 16 4S Mason Cit y, Iowa 50401 I>

..... Phane (515) 423-896 3
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ALL PURPOSf

STANDARD 826MA
12 channels (4 with Crystalsl

10 Walt outpul
PL ava ilable

Hot MOSFET rece iver, helical resonators

Only $369.00

TEMPO/CL220

Only $289.00

HANDY-TALKY
STANDARD SRC-146.A
5 Channels - - .941.94 and .341.94 IUpplie d
.J ~ v receive\' - 2.W transmitter - Pl lYa ~ a b le
Compac1 - - 8" h x 3" w " l J.'.d
Fun line of ophol\il l <>CCessor;H include1 n t ernal

speaker·mike - de$k IOP ch ill"!Il"" - _ ", tu bby".n
l en ni _ _ and mont!

Available NOW! - -

Rigs for every use • . .
for every pockefbook!

STANDARD

M
E
T
E
R

- 12 Channels
- 10 Watt xmtr - .5 l.tV rx
- Xtals lor 223.5 MHz supplied

Only $329.00
- Meter for Power Out,

Signal Strength, and discriminator

Size : 2.36 " x 5.9" x 7 .66"

NEW
220

Antennas and SOw. Power Amp. (TEMPO 522) Ava ilable!

TEMPO SOLID-STATE POWER AMPS

MO D E L

1002 -3
1002- 3 8

802
8 028
502
5028
2 42-A2

DA IVE P O WE R
5 -2 5 w atts

' -2 .5 w atts
5·1 2 w atts
1-2 .5 w atts
5 -15 w atts

' ·2 .5 w a t t s

' ·2 .5 w atts

OUTPUT PO WE R

100-13 5 watts
1 2 0 -1 3 0 w atts

70·9 0 w a t ts
8 0 -90 w att s

3 5 -55 w atts

4 5 -5 0 w atts

2 5 -3 0 watts

PR IC E

$220
$235
$180
$195
$105
$130
$ 85

And many more from SBE/Clegg/Gladding/Kenwood/Tempo/Antenna Specialists/Larsen
All U.S'- Made

Make ERICKSON your headquarters lor all your FM needs
SEND QSL FOR COMPLETE SPECIFICATIONS

E R ICK S O N COMMUNICATIONS
4653 N. Ravenswood Ave., Chicago, III. 60640 (312) 334-3200
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BilJ Hoism gton K1CLL
Far-over Farm
Peterborough NH 03458

SI NGLE CONVERSION

TWO METER FM RECEIVER
Four tran sist or s and a ll tC

T he following is a descriptio n of a
build-it-y ou rself tw o meter FM receiver

using two new compo nen ts to achieve a
single conversion jo b fo r narrow-band FM
ama teu r use . It produces plenty of good,
clean af from a total tran smitter deviation of
10 k Hz.

The T rend to Multi-Functi on IC's

On ce again the bro adcast in dustry has
crea ted a co mponent of considerable in terest
and utility to ama teurs. This is the RCA
3089E ch ip, in a plastic 14 pin case, * x J4 x
1/8 in ., con tain ing some 63 transistors, 30
resis tors, and 14 diodes. The major block
func tion s an d transistor co unt in each fol
lows: i-f amp lifier (2 2) ; quadrature FM
detect or (10) ; au dio preamp (1 3); level
det ector and meter cir cuit (I S) ; squelch
drive (4) ; bias su pplies (10) ; age buffer ( I) .
Th e pri ce of all th is? .. . $3 .63.
The Trend to Cera mic or Crystal Filters

This has led to a un it ~ long x 3/8 in.
th ick, in a t wo pin metal case, which
furnish es all the selectivity need ed for nar
row- band FM in the i-f sect ion . This little tin
can takes the place of quite a nu mber of
tuneable co ils and stays right the re on
frequency a t 10.7 MHz. You can't change it
even if you wan t to. It works!

Rece iver Block Diagra m

Figure I shows how simp le it all is (?) .
Here we are back again with a single co n-

version , after decades of double and tri ple
co nversio n jobs. The in dividual circuits of
each bloc k, th e rf', mixer , L.O. , i-f and af , are
all show n in detail, with two-t erminal con
nect ions bet ween each bloc k, so no overall
sche matic is needed. Many pages cou ld be
written on the philosophy of design, but this
is a co nstruction article, so here we go right
into the th ick of it. '

Fig. 1. Block diagrarT! of 2m FM rece iver.

Th e Tuner

Figure 2 shows th e rf stage schema tic
using the " insu lated pro tec ted dual gate
met allic ox ide semiconductor field effect
transist or" (to give it s t rue full nam e}. You
can treat the se litt le gems almost like a tube.
Th e " almost" refe rs to th e need for fixed
bias as well as self bias if yo u wan t max i
mu m gain as well as ant i-spurious. an ti-in te r-
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7 -60PF

2-17PF

+12
.01 .01

.0 1 j;l 'J,
~~ff--~TO MIXER

s:

SOURCE ,
CASE

BOTTOM,O R
PI N ,VI EW

1I

CI C2
ANT. 2 - 25PF
IN

---;},
C3 ,J;.0 1

Cl TRIM . 2 -25P.F.
C2 JOHNSON T YPE Pol . 9 PLATE

L I • 4 TURNS COPPER NO. 14,112·0.0. • 3/4 " LG"
TAP AT 112 T.

LZ - "3 TURNS, TAP AT II2T, AS Ll

NOTE I PIN 4 MUST BE BY~ED WITH AS
NEA R ZERO LENGTH LEADS AS
POSSI BLE

NOTE 2. AN Y GOOD UHF ORVHF FET,3N200 ,
40 819,4 0673, OR SIMIL AR

Fig. 2. FET rf stage.

modulation , and anti-overload charac te ristics
all in one tiny package. These fea tures are
aide d by separate bias adj ustments fo r each
of the two gates. While this is optiona l and
not critical, it helps.

There is one place in the rf sta ge you
must pay atten tion to in order to allow fu ll
gain withou t neutralization . You must use
th e shortest possible lead s and low indu c
tance capacit ors (p referably no lea ds at all)
on the source bypassing . T his is the transis
tor element similar to a catho de or an
em itt er. If yo u don't , it will osc illate when
lightly loaded . Fortunately gate No.2 is so
arranged intern ally that it acts as a shield ,
somewhat in th e ma nner of the screen grid
of a tube . Use sho rt lead bypassing also ,
altho ugh it is no t as critical as th e source .

With these precautions t he FET stage will
give high gain an d low noise without neu
traliza tion. 6ne rf stage is shown , but
ano ther can be used for maximum sensi tivity
and minimum noise figure.

checks yourself if specia l co nditions occur at
yo ur location. One thing I found (there are
always th ings to trip you up whic h are no t
" in the book") that y ou should watc h for , is
oscillation due to the fixed bias on gate No.
2 bei ng too h igh.

Test ing of Front' Ends

In o rder to get 'every thing right , promo te
smo oth tuning and op erat io n, det erm ine
best compon ent values , whether or no t any
co mponen t or volt age is cri tic al, and to find
out in general . wh at makes a given circuit
tick , I use a broad-band, low sensitivity i-f
for th e first go around. With th e rf stage in
fro nt of th e mixer th is was simply an AM
detector tuned to 10.7 MHz, a de meter , and
plenty of audio. With no limit ing, no FM,
every th ing you do to the front end shows
imm ediately . T his meth od also acco m
mo date s easily to a low cost signal generator,
wh ose attenuation is never sufficient for a
sensitive rece iver.

Mixer

This is ano th er dual gate jo b, with the
nice feature of having the signal on one gat e
and th e LO. on gate No . 2, just like two
grids in t he old mixer tu bes. Here is where
careful adju stment of both fixe d bias volt 
ages will pay off in rejection of spurious,
in ter modulatio n, and overloading. You can
leave it as is in the sch ematic , or make

Fina l Word on Ga te No.2 of the Mixer

Reworking the component values for the
mixer, I again ran into oscillation wh en the
de bias wa s too high, this time showing up in
the rf stage, even tho ugh there was no
trouble there . So kee p you r eye on gate No.
2, it's a little touchy if yo u t ry to ra ise the
mixer gain by too much bias. It do es go up
that way hut being a form of regeneratio n, it
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and , presto , you're on th e air. Yes, there is
some attenuation through a single diode, bu t
inas much as L.O . power req uir ed is never
very large , thi s is not troubleso me if you
provide for it . L.O . " tweakin g" is provi d ed
by capacit or Cl, which also is in series with
the crys ta l. C2 also provides so me frequency
adjustmen t to the pr ecise cen ter of a given
channel. Remember tha t between various rig
and crystal manufacturers, quite a few cycles
of variation can be expected - and indeed
shows up - between what one co nsiders to
be. for example, " 146.940 MHz" and th e
next. Presum ably, a pro perly functioning
co unter can be used to corr ect th is problem.
However , I present the following two facts :
Almost all rig makers install tw eakin g capaci
tors, and expensive ones at that, on bo th
receivers and t ransmitt ers; secondly , two of
the strongest repeaters I receive here on
'<146.940 ' het erodyne each oth er at som e
thing like 500 cycles. So put those tweakers
in your rig, too.

You have only one conversio n to think
about in this receiver , bu t then yo u do have
the sharp filter to consider. T his is up to the
maker , of course, an d the fir st one I tested
was well wit hin the capability of the two
twe aking capacito rs mentioned above . The
user (you) will probably think that for
around $ 10 the manufacturer sho uld be able
to put it right on freq ue ncy, bu t if you have
ever tried to make and sell somethin g for
"any body " to use, you know there is

unstable. A good stable
rf is much better - and

becomes
stage of

Local Oscill ator

This 45 .3 MHz cry st al oscilla tor and
tripler to 136 is more or less standard, with
the exception of the elec tronic switching of
the different channel crystals. Building diode
switching into the rig from the sta rt allows
yo u to put th e swit ch anywh ere you wish,
one of suc h places being on a small pan el
un der the dash of a ca r whil e the rig is out of
sigh t back in the trunk or a similar concealed
location . Some nu mber of crystals should be
decided on , such as 6 or 12, o r leave en ough
space to install lat er as many as yo u decide
to use. With this type of ch annel receiver no
other type of tuning is availab le, so plan
ahea d.

Figure 4 sho ws the circ uit , and if you
haven 't yet worked with elec tronic switch
ing, d on ' t let it worry you, it works. T he
switching diod e is simply in series with the
crystal; or rather , th ere is a diode in series
with each cry stal, and if no dc is applied to
the diode to tum it on, th e oscillator
feedback path is cu t off. When one of th e
dio de resistors is grounded, making it con
ductive, current flows through the diode

rap idly
second
safer .

For ma ximum mixer sensitiv ity use
plenty of L.O. power and gate No. 2 will
operate fine with out any de bais. Just use a
47K resistor to ground.

LI
FET (AS IN FIG.2 )

~-50

FROM RF STN3E-o-Ji'--~

FROM L.O.

GATE
NO'

P'N
VIEW

( BOTTOM)

SOURCE .
LAS E

470ft .01

,t;i

L2

~12

L3

e Ta 10.7
-----;kFILT ER

50 PF

LI - 3T. COPPER, NO. 14. 3 / 6"0 .0 . , I "LG. •

TAP AT 3 / 4 TURN FROM LOW END

L 2 ~ 50 TURNS . NO. 34 DeC ON PHENOUC FORM
IIS"OD. • 112 LG. WITH 6- 32 IRON CORE
TUNING SLUG OR SIMILAR . TUNE TO
10 _7 MHz

L3~ :3 TURNS

Fig. 3. FET mixer stage.
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another side to th at story. At any rate , it
works, and works well.

The tr ipler gives out with plenty of 136
MHz power, alt hough you must get thi s into
the second gate in proper fashion. Aft er
trying various typ es of cable connections , 1
fou nd it better to go right into the gate from
th e to p - or h ot end - of th e tripler coil.
Of course, be very sure that the tripler is on
136 MHz by using a grid dip per or tuned
diod e to check thi s. Do not rely on a
sensitive receiver. It is bes t to couple the
trip ler output into a diod e receiver and
met er, with audio to check on spurious, and
test carefu lly for smooth tuning of both
oscillat or and trip ler an d also fo r switching
and power . Do not allo w marginal ope ration
anywhere along th e line suc h as "just on" or
"j ust eno ugh power" which will surely cause
you troubl e later o n with a low battery,
aging, e tc .
The 10.7 MHz Filter

There is not mu ch you can do to this one.
It only has two termin als on it , one input
and one outpu t, and a ground connec t ion
and abso lutely no tu ning. It 's well wort h the
price if you consider the alt ern atives of a lot
of i-f coils plus tuning up.

The i-f , Detector, and af Preamp Block

The RCA CA 3089E FM i-f sys tem is
quite a device, for my money . The intern al
bloc k diagram is shown in Fig. 5. This little

% x 14 in . flat pack is of course the heart of
thi s whole receive r. Th e mo ment I hooked it
up and threw th e switc h, things happened,
with n o wait ing around. Plenty o f "intersta
tion" noise, because I always leave the
squ elch until last , an d t rem end ous sensitivity
at th e input. One inch or so o f wire touched
to th e inp ut and SW stations all over the
worl d start piling in . With every thin g flat on
a copper clad baseboard and /or in a metal
box , it wo rks fine for 3 dB po ints . Thi s is for
the i-f alone , with out th e fron t end. FM
demodulation is by quadra ture detecti on (o f
which more lat er) . A logarithmic ty pe meter
output (S met er) is buffered , and th e de
layed age for th e rf is, also . AFC , which you
may n ot use right away, is also brought out,
and last bu t not least the squelch noise
amplifier is included as well as the proper af
input fo r th e dc it pro duces .

Th e quadrature detector deserves and gets
special mention here. When used in a Be FM
set , it s single tuned coil is shu nted by a
resistor and it is ,fed from th e i-f by a choke
coil in order to dem odulate total deviations
I SO k Hz. To demo duate narrow-ban d FM,
down to a total deviation of not mo re tha n
10 kHz, a high Q coil, no resistor , and a low
value capacito r to the coil from the i-fmust
be used. The quad rature type detector used
instead of a discriminator has seen long
service in TV wor k. It funct ion s, simply put,
by vir tue of it s high Q which stays more or

+12

osc
MOTOROLA
HEP 55

TUNE
TO 136

L.2 MHz

SHORT L EAD
TO C3 IN
MIXER

' -35

+ 12

TR 1PLE R
MOTOROLA
HEP 56

RFC
+ 12 .0 1

L2 - 6 TURNS , NO. 14, 7/ 16 " 0 .0 . • 7/S"LG.

1I ~ 16 TURN S NO. 24 ON 3/ 16 PHENOU C
FORM 3 /e "L G.

TAP I - 2 TURNS FROM L.OW END

TAP 2 ~ 4 TURNS FROM LOW END

+ 12

TAP I

LI

45 MH z
XTA LS

50

,t;1 f-t-+H
4 -40

~ TW EAKER"? CI

(OR USE ONE
FOR EACH XTAL I

Fi g. 4. Oscillat or and tripler.
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FROM
10.7 mHz
FILTER

M If".Ol'---r -0t-LiW
OK

,
.0 2

2

Ll • AIR WOUND 518 0 .0.
16 T. PER INCH , I 112 " LONG

R CA
CA 30e9 E

TUNE TO
IO.1 mHz
'---r---'
FINE TUNE

TR IM 1- 5 PF,-,

" L ....LJi>7 AFC OUT
r::::= = = jC:::J (NOT USED)

AF OUl

SQUELCH IN

5
SQUELCH
SEN SITIV IT Y

12

Fig. S. I -f , audio, and sq uelch connections to CA 3 08 9E.

less on frequency - 10.7 MHz - while th e
incoming signal dances up an d do wn with
FM mod ulati on above and below, un 
balancing th e de tect or which the n produ ces
nice, cl ean audio.

In order to d o th is corr ect ly . the h igh Q
co il must be tuned in exac tly a t the right
spo t, a t 10.7 MHz, with a precision o f a fe w
hundred cycles at least. Actually , in prac ti ce,
it isn' t a ll tha t di fficu lt. I just use a small
fine tuning ca pacitor o f 5 p F across the main
100 pF capacit or recom mended for high Q,
and on repeate r voice mo dula tion it is no
more d iffi cult than tu ning a goo d rece iver.
And o f cou rse yo u then leav e it that way .
The seri es capacito r ca n be used to sharpen
this tu ning or broaden it , as you wish . Then
it a lso is left alone. I 'm just giving you some
of th e fine poin ts o f tuning up t he qu adra
ture d etecto r, wh ich is actually eas ier than
tun ing u p a dis crim inato r.

Just for fu n , Fig. 5 shows you th e vario us
functio na l blo ck s in that miracle chi p . Tho se
" level det ec to rs" shown are su mmed and
sen t to the tu ning mete r. This produces
tu ning ind ica tion even o n strong signals,
whi ch are limited ou t a t the detector.
Detec to r "side-tuning noise" is greatly re
du ced b y its carefu l app lication, all done
internally fo r you by RCA to the sq uelc h

ou tp u t , a n ice featu re . I reco mmend RCA
Applicat ion No te ST-4 698, " Advances in
FM Receiver Design" for a more detailed
descri ptio n of every thing th at goes on in
those 6 3 tran sisto rs in that little bo x.
(RCA/Solid Sta te Division, Somerville, N.J.
08876)

AF
T his is the old story here, the tried and

true o ne watt Am perex T AA-300. Yo u can
use you r own favorite af if you have one .
Five wa tts migh t be a lit tle bette r in a noisy
car. The Amperex is fla t fro m 25 Hz to 25
k Hz, leaving you plen ty of roo m to tr im
response as you wish .

Resu lt s

I have logge d so fa r 13 re peaters here, up
to about a h undred miles , wit h a 38 in . piece
of vertical alu minu m, gamma matched to
some 50 ft o f te n-year-old 58/U cable.

This is a p rac tical an d wo rking single
conver sio n t wo me ter amateur narrow-ban d
FM receiver. It has been co nstructed and
te st ed and circuit d e tails fu rni sh ed fo r the
do- it-y ourself cre w.

P.C. board s are available from Bill
Hoisingto n .

. . .K I CLL
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FM TRANSCEIVER under $100.00
YOU SUPPLY CASE - MI KE - SPEAKER - CONTROLS.

144-220 TRANSMITTER KIT
ANNOUNCIN G! A Breakthrough for the Homebrewer

COMPLETE WITH DRILLED BOARD

$39.95

$29.95
PA-144-220

• TYP ICA L LY 1 1/2 WA T TS O U TP UT
A T 1 2 .6 V O L TS ( 1 WA T T O N 220)

• ADJUSTAB L E DE V I A T I O N S T O 10
kH'

• AU DI O CLI PPI N G A N D ACT I VE
F ILT E A

• CRYSTAL N ETTING TR IMM ER
• DOUB L E TU NE D RF S T A G ES F O R

A C L EAN S IGNA L
• STANDA R D 12 M Hz CRYSTA LS ( 14

M Hz FOR 2 20)
• ZEN ER R EG ULAT E D OSC I L L A TO R

• PRO V I S IONS FO R M E TE R I N G
E A CH RF S T AGE

• PRE D R I L LE D A ND T IN N E D GLASS
C I RC U I T BOA R DS

• M EASUR ES ONLY 2" x 6"

A one w a tt exci t e r using fou r RF transi stor s , two diodes, a nd o ne integrat ed c ircu it. T h e R F
tra nsisto rs a re o p e ra t in g w e ll below t h e ir ra t in g s a llowi ng long k e y in g p e r io ds w it h o u t damage.
The ex citer m ay be use d alone as a t ra nsm itter o r wit h ou r PA -14 4 or 22 0 amp lifier fo r a ten
watt stano n .

144-220 MODULAR RECEIVER KIT

COMPLETE WITH DRILLED BOARD
$59.95

• BETTER THAN .3 fJV SENSI T IVITY
. 15 Kh z BAND WIDT H
. ONE WATT AUDIO OUTPUT
• DUA L CONVERSIO N 10.7 Mhz AN D 4 55 Kh z IFs
• A LL IC EXCEPT FOR FR ONT END
- ST A NDA RD 45 Mh z CRYS TA LS
.OPT IONA L CERAM IC FI LTER
.OPER ATES FRO M 12 VOLTS NE GATIVE GROUND

Measures only 4" x 6"

Ord er TX ·144 o r 220-$39.9 5; PA-l44 or 220-$29 .95 ; RX-144 o r 220- $59 .9 5.

Rece ive r with 7 Kh z ceramic filter - $ 6 5.95 . Inc lude $ 1.00 postage an d hand ling for each
kit o rdered . New York state re side nts ad d 6 % sa les tax .

VHF ENGINEERING W2EDN
1017 CHENANGO ST. BINGHAMTON NY 13901



Bo b Way WA9VGS
12116 W. Belmar Drive
Hales Corn ers WI 53130

THE MOS-TONE ENCODER
This to ne bur st enco der for 2-meter PM

repeater access is lite rally bu ilt around an
MaS quad NOR gate (RCA CD400 1/D or
CD400 IE), and boasts the following fea
tures:

• Miniatur e size - volume less than
0.5 cu. in.

• Very low current consumption 
less than 3 rnA with average operat
ing conditi ons during tone genera
tion

• Excellent temperature stab ility
• Simp licity - a dozen readily avail

able compone nts

• Versat ility - can be easily adap ted
for mult iple tone ope ration

The pho tographs tell the story about
the compactness of th is neat lit tle gadget.
W9ZDI' s or iginal unit is encapsulated in
epoxy and mo unted inside the case of his
han di-talkie. Incidentally , if the MaS-Tone
is used with a batt ery operate d rig, ur with
any rig with a well regulated power supply.
the voltage regulat ing components Rl , C I .
and Z I can be om itte d.

W9ZDI ran temperature stabil ity tests
on the tone generator, with very pleasing
results. At room tempera ture the unit's
output was trinuned to 2,250 Hz, which is
the access tone for the local Milwaukee
repeater, WB9ADX (146 .34/7 6). The tem
pera ture was the n lowered in a cold
chamber to _70op (a little colder than it
gets in a car tha t has been parked outsi de
all day in Milwaukee in January), at which
point the tone had increased a mere 7
cycles (0 .3 of I percent!). When the unit
ambie nt temperature had been elevated to
200° F the to ne dropped but 18 cycles (0.8
of I percent). Hence we caut iously pro
claim this unit suitable for mobile mike

installat ion in mos t climates. lf fur ther
information is desired on th e temperatur e
compensating featu res of this integrated
circuit oscillator, as well as the derivat ion
of the RC time-cons tant equa t ion, sec RCA
Application Note ICAN-6267 (2/70 ).

Fig. 1. MOS -Tone assembled by W9LCD measures
1" x 3/4" x 5/8 ",

Fig. 2. MOS -Tone built into Regency HR- 2 micro
phone by W9KQD. Lo ng rectangular object in
upper lef t is trim pot.
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Theory of Operation

Referring to the schemat ic diagram of
Figure 3, the first two NOR gates (pins
1~) are co nnected as a multivibrator, the
operating frequency of which is set by the
time constant of R3-C2. Table 1 shows th e
approximate values of R3 for tones from
1,800-2,500 Hz, provided C2 is 820 pF .
Fine frequency adjustment is accomplished
by varying R2 (see Constru ction Note s).
The third NOR gate (pins 11-13) is a buffer
from which the output is taken. The out
put at pin 11 swings from 0 volts to th e
full B+ volt age; so R4 , R5, and R6 attenu
ate the ton e so that you can "talk over it."
To decrease the to ne still further, decrease
R6 or increase R4 . The final NOR gate
(pins 8-10) is the timing circuit. The t ime
constant of C4-R7 is about 0.5 second. As
C4 charges, pin 9 goes "10". which is in
verted by the NOR gate to a "hi" at pin
10. This "hi" appearing at pin 6 shuts

.,

down the mult ivibrator. The buffer is de
activated in the same manne r at pin 13,
and prevents any po ssible chirp on the tone
as it is cut o ff from reaching the output.

Construction Notes

All component s are soldered directly to
the pins of th e dual in-line 1C socket.
Those that won't fit between th e two rows
of pins are left with slightly longer leads
and are bent up around the sides, top , and
bottom of the sock et. The exact arrange
ment will depend upon the parts you come
up with and your ingenuity. While the wir
ing is not critical, lead lengths should be
kept as short as possible since stray capaci
tance will alter the tone frequency. One
eighth watt resistors are adequate. R3 and
C2 should be high quality parts since their
temperature coefficients govern stability .
R 3 sh o uld preferably be a th in-film,
l-percent precision typ e, and C2 a mylar or

+ 12-14 -'W-.--~-....,-------------~-------,
vee

ca. 2
co .5

R4

r ••

T O AUDIO
INPUT (MICl

.,
TO P.T.T.
SWITCH

30

Rl - 1 k
R2 -910k -1.l M
R3 - (see Table I)
R4 ~ 5 1 k
R5 - 5 1 k
R6 - 5 10 ohms
R7 - 11 M

Fig. 3. Schematic of the MOS-Tone genera tor.

Cl - 5 uf or greater , tantalum
C2 - 820 pf, mylar or silver mica (see text)
C3 - 0.047 Ilf
C4 - 0.082 1lf
Z I - 6-10 volt Zener diode
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silver mica. The easiest way to fine adjust
the tone frequency, if yo u have room for
all additional component, is to connect a
miniature trim pot , (100 k alum or so) in
series with R2 (see microphone photo). If
it is desired to have the encode r adjustable
to several different tones (fot mobiling in
areas where there are two or more repeat
ers), two schemes are available : ( I) substi
tut e a pot for R3 or (2) install a multiple
po sition rotary switch to select from
several different small value resistors in
series wit h R3. (These resistors could be 5
pe rce nt carbon ty pes.) The switching
arrangement shown is for use with rigs that
use +12 volt s to activate the push-to- talk
relay, or the B+ line can be keyed. Still
other arrangement s are prob ably possible.

Conclusions

Several of these units have been built up
by 2-mete r FM ops in the Milwaukee area ,
and all are giving good service. If you wish

an assembled and tested MOS-Tone, write
W9ZD I giving your frequency, tolerance,
and size requirements.

Tone R3 Tone R3
(Hz) (k-Ohms) (Hz) (k-Ohrns)

1,800 288 2,200 231
1,850 279 2,250 226
1,900 271 2,300 220
1,950 264 2,350 215
2,000 257 2,400 210
2,050 250 2,450 206
2,100 243 2,500 20 1
2,150 237 2,80 5 178.5

Table I. Value of R3 for various tones,
when C2 = 820 pF

...WA9VGS

GL EN E.Z DDK K9ST .-t

CONVERTI NG' ,
COMMERC IAL

FM GEAR'
GLEN E. ZOO K K9 S T H

COJVER~NG "
COMME. RC IAL .~

FM GEAR

~

There's a lot of o ld commercial gear aro und ju st
waIting for you to buy and convert to amateur use .
Th is book, wr itte n by Glen E. Zook, K9STH is a
comp lete guide t o conver tin g all of that gear a nd
getting you o n FM ... cheap.

•
ONLY

$1.95
DECEMB ER 1972

ORDER RADIO BOOKSHOP
FROM : PETE RBOROUGH, NEW HA MPSHI RE, 03458

. FM·117 3 1



0 6 1
0 6 4
0 6 7
0 7 0
0 7 3
0 7 6
0 7 9
0 8 2
0 8 5
0 8 8
0 9 1
0 9 4
0 9 7
0 5 2

TRANSMIT RECE IVE
0 0 1
0 04
0 0 7
0 1 0
0 13
0 16
0 1 9
0 2 2
0 2 5
0 28
0 3 1
0 3 4
0 3 7
0 5 2

TOTA-L - -

O RUSHO RUSH
(check o ne )

ORDER

Name _

Call _

Ad dress _
City _

State Zip _

Make & Model Transceiver _

$ enclosed
VALPE Y FISHER CORP, 1015 F IRST , HO L LISTON, MASS 01 746

~~~~~~~~~~~~~~~

IMMEDIATE DEliVERY
Why wait until nex t week?

ALL STANDARD REPEATER CHANNELS IN
STOCK AT ALL TIMES -NO BACK
ORDERS. SHIPPED FROM MASSACHU
SETTS. YOU GET FAST MAIL* DELIVERY.

. *We realize that this is a con tradic tion of terms .
Crysta ls in HC·25/U holders for the 146
MHz channels listed in the order blank are
available for

just $3.75 each
. . .plus Sot pe r complete order fo r postage
and handling .

This low price for Drake - Regency 
Simpson - SSE - Sonar - Standard -
and Tempo. ON LY

Eastern custo mers may appreciate our fast mail service . . . it can save you days to weeks on your
or der. Western custome rs may app reci ate getting cry stals t hat wo rk on cha nne l the ve ry fir st time and
don't have to be returned fo r furth er co mpe nsa t ion to matc h your set.

Crysta ls are ava ilable for th e following
two meter FM transceivers at th is special
price offer : Drake, Regency, Simpson,
SSE, Sonar, Sta ndard, and Tempo. Please
specify the make and model transceiver
when you place your order so we can be
sure to send you the correct compensated
Cry st als. Cryst als are available for other
F M tran sce ivers and other chan
nels .. . please wr ite fo r prices . .. very
reaso nab le prices .

lI a lpey Fisher - 40 long hard ye ars of e x peri e nce.

VAlPEY fiSHER
CORP. Dealers - Have we got a deal for you!!!
A VALTEC CORPORA TION

1015 FI RST , HOLLI ST ON MASS 01746



A SHORT
John S. H ollar Jr . W3JJU

377 Rum son Drive

Harrisbur g, PA 17104

TONE BURST DECODER
Fo r sim p!« lim e rontrol [ unct ians

Certainly man y ar ticles on repeater
co n tro l have appeare d in th e pages of

73 Magazine . Actu ally , mo re so th an in an y
other jou rnal both am at eur o r professional.
One t hi ng that you may find interest ing ,
ho wever , is t hat these uniqu e applicatio ns do
no t necessarily ha ve to apply to FM. All
sorts o f app lications can be devised using
sma ll signal activate d timers which are
accu ra te , reset themselves, use so mewhat
standard voltages, and are ab le to withsta nd
co n tinuous service at very lo w power d rains.

Th e fo llow ing circuit was built for a
paging application , but serves well in many
other applicat io ns withou t mod ificatio n. It
co uld easily provi de acc u ra te co n tro l fo r FM
repeaters - as well as so me th ing as simple as
turn ing o n your fro n t doo r light with a t oot
from your (yours alone) au to horn Other

applicati ons include : an automa tic answer
ba ck circuit for au tos ta rt RTTY, or by
switc hing in a soleno id - snap an automatic
picture fro m a SLOW SCAN MONITOR
with th e world 's first SSTV au to scan .

The Circuit

The o u ts tanding feature o f this decoder is
th at it will respond to a 100 ms pulse of no
grea ter amplit ude than - 10 dB . Anyth ing
greater o r lo nger is a waste of time and
ene rgy. The key ing band wid th is less th an 50
Hz and that' s plen ty of selectivity .

The tones activa ti ng the decoder , th ere
fo re should be relatively h igh in the band
pass an d in this case we chose 2805 Hz,
becau se the lo wer freq ue nc y voi ce co m
po nen ts o f 100 ms d uration could easily
trigger t he uni t.

"I
~ ~
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~.. " ... """.
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Fig. 1. Schematic of shor t tone burst decoder.
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By st icking together some prev io us RTTY
circuits (see Fig. I) , and using some of the
suggested circ uits in the curren t HEP Te ch
nical Tip Brochures (HMA-33), plus a fe w
refinements, the following circuit does the
job very welL

A signal 'of very low amplitude is un i
matched to the base of Ql (w ith clipping
added if the level is not co ntrolled ). No
matching problems were encountered and
we have been successfu l in trigg ering every
thing fro m 3.S rt to 20K with little o r no
signal loading or adver se effe cts in keying.
Ql amplifies the slightly clip pe d signal and
dri ves Q2 and the IN60 diode (n egat ive)
voltage doubler. Q2 amplifies the signal
furt her and dr ives the collec to r LC circuit
tuned to the desired tr iggering frequen cy .
The combined amplified inp ut and inse rtion
loss of Q2 .just ab ou t equals bu t is sligh tly
greater than the output of the negat ive

voltage doubler dri ven by Q 1. The positive
voltage doubler is co nnec te d in its parallel
leg, not to ground, but by way of th e
filtered output of the negative supply. The
combination keeps CR4 from sup ply ing
base/emitter curren t to Q3 until t he positive
volt age derived fro m the LC leg overrides all
other audio on the channeL Q3 is made to
conduct switc hing off Q4 . This supp lies an
ampl ified pulse to QS and Q6. Q5 i s nor
mally off and when switc hed, supplies an
inverted gate cur ren t to th e Th yri stor. In my
or igina l ex perimentat ion, th e cu rre nt draw
required to hold the Th yr istor in to condu c
tio n was not en ou gh so the relay K1 was
loaded do wn by the IK resistor. Although
this was not the best -th ing to do, I later
disco ver ed that the very light load on t he
rel ay minimized the eff ects of heating or
ind uctive spikes .

The relays are id entical DPST imports
ma de by the Calectro Cor p . (Dl -96 7 , 12V,
SmW). They wer e selec te d bec ause of price
and size. Th e NC pole of the relay holds the
timer gate of Q7 to gro und until the
Th yrist or gate is keyed by QS. The relay
then sup plies a .ground to the NO contacts
which can be used _.to key the tr an smitter o r
a slave rela y of higher power . Ground to Q7
is rele ased by this acti on and the 100 J1F
capacit or is allow ed to cha rge thro ugh the
1.2 meg resistor. It takes 45 sec on ds fo r
CI t o charge sufficien tly t o " pin ch off" Q7,

------ - - - - - .""-----------~

Fig. 2 Circuit board of decoder shown foil si de up . (80% reduction)
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THE ONLY 2M FM TRANSCEIVER
• WITH TOTAL COVERAGE OF 146-148 AND NOT A SINGLE

CRYSTA L NEEDED

• T HAT USES TEFLON WIRE TH ROU GHOUT

• WIT H MO RE THAN 25 WATTS OF OUTPUT POWER

• TH AT IS EQUIPPED WITH " A NTITH EFT MOBILE MTG. BRACKET "

• TH AT USES 10 IN T EGRAT ED CIR CU ITS

FM 27-8

•
NOW! WITH IMPROVED STABILITY

NOW! ACCESSORY POWER SUPPLY AVAILABLE

NOW! SUB-AUDIBLE TONE AVAILABLE ON TRANSMIT

NOW! AVAILABLE (:tjt!l~ --&!t.'l DIVISI ON

~ 3050 H em p la n d Road
A mateur 'Net $479.95 ro ..o""g_ La n c a st er . P enns ylvan ia 1 7 6 01

DECEMBE R '97 2 . FM-1 19 35



1000 I F ~O V

Fjg. 3. Short.tone burst decoder part s layout.

XMTR
KEY

T 2

L PUL SE

an N-Cha nnel FET . With 0 7 o ff, 0 8 con
du ct s causing normally conducting Q9 to cut
off and release K2 momentarily. A short
pu lse to ground is on e result which can
op erate the tim e out fun ction, and at the
same time the ca thode of the T hy risto r is
momentarily brok en with the other relay
contac t resetting the entire cir cuit.

Rt (at 0 7) TIM E
1.2m 45 sec.
820K 30 sec.
390K 15 sec.
OR : use a 5Mvariable for 0-2 min.

Should a new puls e be received during t he
4 5 second tim e down , Q6 switc hes on
pro viding a fas t discharge path to t he timing
capaci tor without dropping out any relay s.
The general opera tio n then is that t he unit
will rema in 0 0 " until 4 5 seconds after the
very last pulse is received ." This is a con
ven ient feature for repe ater appli cations as
the time of the tone burs t can be very sho rt
and can be accomplished anytime during the
ti me out period . As can be seen , the re is also
a degree of fi il safe features which pr otect
" stick-on."

Prin ted Circuit Board

After init ial check out , I was conce rne d
that no co mponent would overheat or be in
a " marginal state of opera tio n." Long life

36

and dependabili ty were foremost. As can be
seen from th e ph otograph as well as the
sche matic, all com po nen ts fit snugly on the
board with only t wo over the top cheat
wires used . My pc skills are stil l on the
bottom of th e learn ing curve . Th e board a lso
includes a zener regulated power su pply.
Any great variatio n in supply voltage will of
course affec t the time period and this was
considered a must un der po or power regula
tio n condit ions ex perienced with rep eate r
outposts. The total dissipati on of the unit is
25 rnA during sta ndby and about 45 rnA
during ti me down .

Thi s sm'all d epend able unit was used to
contro l a wire-line controlled tra nsmitter. It

. was ;I back-up system to de contr ol in the
event th e line would become shu nted to
ground (no t necessarily in terrup ting audio)
the " Phantom" co ntrol method migh t fall
out. By preceding each con trol with a short
tone bu rst , the circuit activates an d is
paralleled acro ss a normal control relay. If
the contro l relay fails to operate, th e de
coder takes over. If the relay does opera te ,
th e rese t function '<makes" and the decod er
is mad e to reset at once.

Th ere are all sort s of fancy ap plications
po ssible wit h this unit and it is hoped th at
by making so met hing a bit mo re simple to
understand you will want to ta ke a ham
break and bu ild somet hin g to ama ze your
neighbors with your reso urcefulness.

.. .W3JJ U
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KIT $29.95 $34.95 Wi red
( A d d $1.00 for 16 tone vers io n )
($ 2 .0 0 for dual o u t put ver s io n )

Port able Tune Up Meter wit h cables to plug into Moto rola, Link, GE , Sta nda rd, etc.
Thi s u nit gives you the meter funct ions of th e rad io being tested . It also operates as
a po rtable de voltme ter with the fo llowing full scale range s: 1.5 ,5, 15,50, 150.
500, 1 KV wit h a specia l 3 volt range fo r GE Prog ress Line equipment . T he UT~ l

ca n be set zero center fo r discrimi nator read ings. Also fea tured in t he UT· l is a f ie ld
strength meter. Place your orde r now. Kit form $42.50 . Wired $49.95. Ext ra cables
of you r choice (specify rigl . $4.00 ea.

CALL OR WRITE WALLER NOW :!
I:
II

~...o-.~.~..cr'~~'.Q;..g-.</.7'~ ~



A UNIVERSAL IF

Joe Schuermann DJ1SK
80S Freising
Egilbert srr 25
West Germany

AMPLIFIER

FOR A STANDARD

OR PANORAMIC RECEIVER

T he key co nsiderations of good receivers
are : high selectivity and image rejec

tion ; high overload - low cro ss mo dula tion ;
and low n oise facto r.

If you bu ilt your own receiver , it also has
to be ra th er easy to put it t ogether and align
it.

The described i-f amplifier uses t wo
cry stal filt ers in order to give 500 Hz and
50 00 Hz bandwidt h. It requires no align
men t work, is uncr itical to assemble and
pro vides a high image rejecti on in standard
rece iver systems du e to th e ope ration at 9
MHz.

The gain is 46 dB and it can ta ke .S volt s
across th e input t erm inals before cross
modulat ion star ts.

You can choose between the 500 or 5000
Hz band width simply by actuat ing a de
switc h.

38

Using the i-f amplifier in a standard receiver.

Alth ough th e intended prim e app lication
for this i-f unit is a panoramic receiver for
two meters, you can build a standard re
ceiver

The tu ner and mixer and local oscillato r
units can be built in a standard manner. The
i-f amplifier describ ed fo llo ws the mixer
stage, and no AGe is requ ired bec ause of the
large signal handling capab ility . As usually
don e, AGe should be appli ed to the If and
also to the second par t of the i-f amplifier.
This second i-f amplifier does no t require
any selectivity and pr ovides simply the
additional gain need ed to dr ive the det ector.
Any of the rec ent op amp s or widcb and
amplifiers that meet the gain bandwi dt h
characteristics may be used .
How to bu ild a panoramic receiver.

This amplifier is ideally suited for VHF
panoramic receivers. Figure 2 shows the
det ailed block diagram. T he gain of the rf

73 MAGAZINE



TUNER IF AMPL I FI ER

F ig. 1. Standard receiver block diagram.

AUOIO AMP

amplifier and th e mixer should be kep t
relativ ely low and no t exceed soJ!le 15 dB in
o rder to preve n t ove rload of the fo llo wing
stag es. In pano ramic receivers AG e is no t
recom men ded , so al stag es prece ding the

' selectivity block _must have ex tremely goo d
signa l-ha ndling cap ability . T he gain parti
tioning amo ng the -different funct ions of the
receiver has to be made carefully.

The Inp ut signal passes the inp ut atten ua
to r wh ich can be a passive and frequency
compensated resistive net work. One can also
use a dual gate MOSFET as rf am plifier and

use several "preset " tw o vo ltage gat es in
orde r to provi de fixed atte nua tio n levels of
say 0, -10 , -20 and -30 dB.

The mixer should use FET for better
cross mo du lation and low noise per
forma nce.

T he loca l oscillator unit consists of the
VFO, operating from 21-23 MHz, and an
X-ta l osc illa tor at 131 MHz. The oscilla tor
mixer is follo wed by a band filt er to provi de
th e oscilla to r frequency of 153- 155 MHz.

Th e att achmen t pro vides a simple saw
tooth driver circuitry using unijunc tion tran-

ATTEN RF

IF AMPl. IF IER

"'X

fJ 8

Fig. 2. Panoramic receiver block diagram.
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sisto r and FET, and th e 2 1 MHz local
oscillato r using varicaps.

T he i-f signal corning fro m th e tun er is
fed in to the described i-f selec tivity and gain
block which is followed by a logarithmic
amp lifier. This logarithmic amplifier can be
made by using opera tio nal amplifiers com
bined with diod es or transistors in th e
feedback pa th in orde r to sim ulate loga
rithmic characteris tic. The dyn ami c range of
this amplifier sh ould be 50 to 60 dB

The tw o different bandwidths allow : a)
scanning of the whol e 2m band with a
(sawtooth) sweep frequency of 15 Hz which
is, depen ding on the used display tube, just
above th e level where th e flic ker effect
becom es negligib le ( the bandwid th in this
case is -5 kHz) ; an d b) scanning a secti on of
th e whole 2m band and obtaining a high
reso lu tion. T he band width for this is 500
Hz. This small bandwidt h allows an accurate
analysis of the signa l for instance to det er
min e th e modulation depth, th e bandw idt h,
the sideba nd symmetry, etc .

The i-f amplif ier unit.

The complete amp lifier is shown in Fig.
3. It consist s of a periodic FET preampli fier ,
the solid sta te ban dwid th switch section, the
two crys tal filt ers, and the post amplifier
which provides mo st of the total gain of the
who le amplifi er. The purpose of putt ing an
FET as amplifier ahea d of the filt er and th e
switc h is to ach ieve a high signal/no ise rat io
and to overco me th e losses of the filt er and
th e swit ching arrangement. Also th e FET
can wit hstand high signal levels without
causing disto rti on , especially if the device is
operat ed in common gat e mo de .

Generally filter losses are in the or der of
1 to 4 dB dep ending on th e selec tivit y and
frequency of op eration and any losses ahea d
of an amp lifier add directly to the system
noise figure.

Other advan tages of a commo n gate mod e
FET are : a) low input im pedance - no
tuned circuit is required. In most cases tuner
and i-f amplifie r are sep ara te "bui lding
bloc ks" which are p hys ically separat ed .
Th ey normally are in te rco nnected by a low

+24 VOLT

Fig. 3. i-f amplifier circuit w agram . No te tha t a fe w capacitance valu es are given in nF. 1 nF = 1000
pF = .0 01 i1F.
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MAXIMIZE
YOUR AMATEUR RADIO

What new 2M FM gives MONEY. that assures: top selec-
me most for my money, '. • tivity, gre at sensit ivity,
per formance vs. price ? The and rejection of unwanted sig-
answer's as clear as the superb nals on today's act ive 2M band.
reception you' ll get on the new Helical Resonators & FET front
Standard 826MA: 10 watt, 2 end provide the performan ce
met er FM t rans ce ive r. Yo u' ll needed for tomorrows crowded
find such outstanding features channels. Prov is io n fo r tone
as 12 channels - with the four coded squelch to activate mod-
most popula r ones included - ern repeaters. A radio that won't
and a RF outp ut met er with become obsolete.Occupies less
select ion of 10 watts or 0.8 watt than 200 cu. in.Weighs less than
for battery conservation. And of 5 Ibs. It has all the same "Astro-
course, our "Astropoint" system points" as entire Amateur line.

NEW 22 CHANNEL BASE STATION

SRC-14U

Ultimate in a 2M FM Transce iver features:

o 22 channels
o AC & DC supplies Built In
o l OW (1, 3 & 10 selectable)
o Rece iver offset tuning
o VOX
o Three Front Panel Meters
o Plus many more exciting features.

-_...-.:_--

For detailed information on these; the complete Standar d line and the name of your nearest dealer write:

1§~n2~!!!.
213 ! 775-6284 · 639 North Marine Avenue, Wilmington, California 90744



Fig . 6 Cross-m odulation performance curve.

"8 9 10
M H,

T
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\
Io

001

veer
I

zene r diode, 0 3 , and th e biasing resist ors R4
and R6.

Th e passband charac te ristic is very sensi
tive to th e matchin g condit ions and bo th
filt ers are matched at the input and output
terminals to see soon and a parallel input
capaci tance of 30 pF.

The ac tu al filter respon se is shown in Fig.
4 . The two curves were taken acro ss th-e
input and output of th e amplifier un it. The
flat ness is only., I dB for th e 500 Hz and 3
dB for th e 5000 liz filter.

Q2 and QS are ind ividu al amplifier stages
for th e two 'filters. Using individu al -ampli
fiers add s significa ntly to th e channel separa
tio n . Dl and D2 are switched on for the
5000 H, chan nel, whil e D3 and Q3 are in
the off stage and vice versa for th e 500 Hz
cha nne l.

The vo lt age gain is 46 dB and th e ou tput
swing is linear up to 5.5 volt s RMS. T his
co rrespo nds to an input level of 27 mY . T he
tran sfe r characterist ic of th e amplifier is
given in Fig. 5 while the cross mo dulation
performan ce can be seen in Fig . 6 . T he
measu remen t condit ion for this test we re set
as follo ws: the desired signal is I mV across
the son input terminal. Th e un desired signal
was 100% modulat ed . The und esired signal
to prod uce I% cross modulatio n is plotted as
a fu nction of th e frequency deviat ion . The
grap h sh ows th at cross modulat ion only
occ urs a t input level of 400 to 500 mV
RMS. If one uses a 16 db tune r, the input
level ca n be as high as 83 mV at the antenna
terminal s .

kH'

o- ~ -

1\

1\

8996 8998 !KlOO 9002 9004

Fig. 4. Ampli f ier filter response c urves.
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impedance coaxial cable. b ) The stability of
an FET in co mmo n gat e is excellent. and c)
The bia sing I is ext remely simple. the gat e of
QI is tied d irec tly to ground and only RJ of
220n is needed to set the drain curren t at
ap proximately 8 rnA.

The vo ltage gain is Vu = Yf x RL where
RL is th e equivale n t parallel resistance of
R2, R7 and R3 respectively , R 2, R4 and R8.

The selectivity and bandwidth is swit ched
from 500 Hz to 5000 Hz by the two
switc hing d iodes D I and D2. If D 1 is
switch ed on, by ap plying a positive supp ly
voltage to the terminal 4, D2 is automati
cally reverse biased by -10 volts due to the

OUTPUT VOLTAGE IN VOLTS

Fig. 5. Signal transfer characteris tic curve. ...DJlSK
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Gene Mi tch ell K3DSM
335 Conestoga R oad
Devon PA 19333

TOUCHTONE AND TELEPHONE
CONNECTING ARRANGEMENTS
U ntil re cently , auto-pa tc h co n nec tions

to the telephone lin es have been on
the shady side. Most hams prefer touchton e.
Bell Telephon e ha s approved tariffs fo r the
use of custo mer-prov ided ton e address sig
nalin g (touchtone dial ing). Bell 's "auto matic
voice co upling arrangement" ty pe C2ACP
must be used. It is available fo r $ 10 instal
la tion and $3 per mo nth .

This coupler is a t wo-way device pro
vid ing th e customer with a contact clo su re
when ringing is received , with a contro l lead
to seize o r operate the coupler, with limiting

SUPER
STATION
MASTER

10 dB

and isolation to pro tect the te lepho ne net
work, and with d ialin g co nnec tions if t ou ch
tone is not available . It is worth the effort
and price to have a legal patch tha t ca n be
sho wn to an yone .

f igure I shows it connect ed to WA3 IGS
repeater/auto-pa tch. All leads are designed
on th e diagram .

Bell Telephone will provide you with a
Technical Reference # PUB42207 when y ou
or der the coupler , if yo u request it. It gives
f u ll det ails of op era tion and in ter
co nnec tions .

- 48 V
115V AC--t POWER ---. TOUCHTONE ---iI OECOOER :---+'FUNCTIONS •

SUPPLY RECEIVER

T

C2 ACP
VOICE

CONNECTING
ARRANGEMENT

MIDlAND ]~YED AC

~~~~ ~MTRPS

WATER'S
HYBRID

COUPLER~
+ 2 4 V

TIMER

L::,;",--~---,CRI> fR'.-+_-
~ DELAY m I r*l c~ 1777

~-I' " C11n't F F
+--t- - ---t- -1DELAY ~

p p

I I

I
TU470
POWER
SlJl'I'L y

TAI09
SENSlCAN
RECEIVER

4 46 0 MHl

n009
SH£LD KIT

D
U
P
L
E
X
E
R

R
G
I
7
U
L--

I
I

p p

TONE
RINGER

SIA

pp <
e

~6~~ H E lOOO ,9A L -'--'- ....+~
TRANSMIT TER I

4 49.0 MHl
'-----

TKl92
SLOWER

KEYED AC-----+-+

Be

NOT SHOWN FOR S I ~PL'FI CATlON :

TELEPHONE ANSWERING SET
2 NO TOUCHTONE RECEIVER
2 NO T ELEPHONE LIN E

1I5 V AC

Fig. 1. Block diagram of the WA 3lGS auto-patch rep eater.
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Touch tone dial moun ted on the front of a H T Rear vie w of th e WA3IGS rep eater sho win g the
series handie-talkie. A3 Touchtone decoder.

"'''00 "')''' ' '.----------

l

±

J

~ ,, [ .:' ~.:; . ~'.'
'::.' :..~~p.,:[.

:U · " ' ·'·'
.~:.. ~.;:', ;~<;

Pad s

Touchtone pads for the aut o-pat ch are
readily availab le from many sup pliers, in
clu ding Gr eyh ar in Philadelphia an d
Strom berg Carlso n in Rochest er , New York.
The 35A3 A type dial (ITT #3200G450) is
available from Greybar for abou t $2 1. T he
Trimlin e miniature d ial type 8 2A 2A is avail
ab le fro m Stromberg Carlson fo r about $24.
These are ident ical to Western Electric types.
Both are the l 2-hutton version .

T he picture shows the T rimline d ia l
mounted in a minibox and attached to a
Motorola H24D CN HT. This ma kes a neat
por table teleph on e t hat even AT &T envies.
The 1] and 12 buttons are used to enable
and disab le th e patch. If you are afraid to
drill the HT co ver, you can ord er another
from Spec tro nics at a very reasonable cost
and drill it up. The Trimline is not limited
fo r use to the H'F series. I t will wo rk just as
well wit h any o ther FM rig. Figure 2 shows
the Trimlin e schema tic and its connections.

Decoders

Touchtone receivers are need ed in a
Fig. 2. TrimJine schem atic and its connec tions to an
FM rig.
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The Kenwood R·599 Receiv'er

IN
ALL
THE

WORL
....IT'S

N IQ U E
MOST AMATE URS HAVE NEVER OWNED A RECEIVER ASGOOD AS THE R-599

_, I The R-5 99 is more versa til e. It copi es
5SB , CW, AM a nd FM. An d it co pieslit t hem we ll. One half microvolt senstuv 
tt v o n SSB me an s you hear an y signa l

_ aud ib le o n an y ot he r receiver regardles s
of pr ice . T he R-599 can be o pe rated direct ly off

yo ur 12V ba tter y .. • wit h very low
d rain . It is also an ideal novice receiv
er ... having st anda rd p rovi sio ns fo r
crys tal co nt ro lling the T·599 .

T he Price . . . $349.00

T he R-599 literall y screams value.
Doll ar f or dolla r yo u can't bu y anot her
rece iver any wh ere t hat wi ll ma tch th e
R-59 9 .

The R-599 is part of a syste m. When
operat ed wit h its co mpa nio n T-59 9
tra nsmitte r you get full tr ansceive
o pe ratio n.

T he R·599 has greater frequency range.
A ll amateur bands 160 t hrough 10
met ers as supplied and includin g 6 and
2 me ters wit h acc essory self-c ontained
converte rs.

Th e R-599 ls , 11 Soli d-S ta te . . . 00 ~Itll
t u bes to we a r out a nd be rep lace d .
Less heat so it is more stable an d more
relia ble. Most own ers repo rt servi ce
free pe rforma nce mont h afte r mon th ,
year aft er year.

The T-599 Transmitte r: CI"'ar . slabl",. se - r
''''dable sideband. AM and CW • 4 ·way
Vfa n",xibility plus Receiv",r Incremental
Tuning (Rln wh",n used wilh the R-599 •
Amplified Al C • Built-In VO X , Full meter - ';''''
ing, including cathode current, plate volt- , ~
age, ALC and relative Pewer Output· ""-

~~;~~:ticC~re~i~_~~on~wm~n i~O~il t~r: ~~~; ( it
supply ' Muimum TVI protection ' Em- l ~
ploys only 3 vacuum tubes '
T he price . . . $ 395. 0 0

'elf/Radio

Anot her Ke nwood va lue lea de r . ..
t he superb TS-51 1S Tr ansce ive r
F ive ba nds . ss e a nd C W t ra nseer ve .
Buil t -in VO X, c rysta l calibrator.
noi se bla n ke r, recei ver incre m e ntal
t un in g, 1 KHz f req u e nc y reado ut, B
p o le fil t e r, st a b le F ET V FO, d u a l
co nve rs io n an d accessory CW fi lter .
The price . . . $ 4 15.00.

11240 W.Olympic Blvd.,LosAngeles, Calif. 90064 213/477·6701
931 N. Euclid, Anaheim, Ca lif. 92801 714/772·9200
Buller , MISso uri 64730 816/679·3127



2 47 ,11,
KTU

TOU CHTONE
RECEIVER

TS

36 ,11, 0
11,11, 0
lOA 0
9 A 0
• A 0
7A 0
2A 0
6A 0
4 A 0
'A 0
I A 0

22 ,11, 0
II B 0

at". o

,
2
a
4

•
6
7

•
9
10
NEG BAT 24 '0'
POS BAT GNO
AUDIO IN

CONTROL
(NOTE)

2478
K7 U

RECEIVER

11 8 0
126 0
1380
14 6 0
rse o
16B 0

'78 0
18B 0
/960

20B 0,. 0
1,11, B 13,11, 0

20A 0
2A 0
4 A 0
19 ,11, 0

I
2
a
4
s
6
7

•
9
o
COMMON DIGIT
NEG BAT 24'0'

POS BAT GNO
AUD IO
AUDIO
CONTROL

(NOTE)

NOTE :
REQUIRES VQTAGE ON CONTROL
LEADS TO ENERGIZE RECE IVER .

Fig. 3a . Connections for th e 247A Touctn one re
ceiver.

touchtone auto-pat ch syste m to enable or
disa ble the syste m. Basically, they are
nothing more t han 7 or 8 tone receivers ( L-C
circuit preceding an amplifier) with logic
co nnected to the out put. Although the y are
re lat ively easy to build, most hams prefer to
sc rounge one o f man y types available .

On e source is Digitone in Ohio. They also
offer many o ther items useful for 3U t O-

NOTE:

I. GROUND CONTROL LEAD TO
ENERGIZE RECEIVER,

2. OPEN R 5 10 K RESISTOR
ON PC CARD Y5 TO
PREVENT LOCK -U P,

Fig. 3b. Connections for the 247B Touch tone re
ceiver.

pat che s. Other sources included St romberg
Carlson and various surplus hou ses. Western
Elect ric no longer sells outsi de the Bell
syste m.

Many types of decoders are availab le. The
247A and 247 B ty pes arc used primarily on
custome r intercom systems. The A3 is a
sta ndard Cen tral Offi ce decod e. Hundreds of
A3 t ypes arc ei ther float ing aro un d or

'Or 't "f
ffJJjJJJJillJ J,.

, ! I I I I I I '

I, r " " ,' I' , , ' ,
. , " ,,~ ,. " .e

.,

,..
I

1 ,"'. " " '" ~'" ' '' .LE 'Af :_",_ . ,"S., ~

~ (01$'-' • • • ':~

"

'[ lA" Y ' N(; ,
. .. ' y", ",a ,
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Fi g. 4. Connections for th e SD98148 receiver.
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Fig. 5. Legend for th e connection diagrams.
The 24 7A an d 247B To uch rone decoders.

7

CODE 73 0

smashed as a resu lt o f changing t he mi lita ry
Auto von Network from 4 wire #5 cross bar
to electro nic switching. T hese were 16
button deco ders which ha d one ad ditional
tone (4 digits) . Ou t of 73 decod ers from a
Philad elphia milita ry exchange, o nly 16
could be saved from the sledgehammer.
AT&T felt t hat t his was eno ugh, since
previo usly released eq uipment sh owe d up in
co mmercial service again in ano ther area.
That' s what happens! Others were rele ased
in other areas, so keep you r eyes open .
Please d on 't ask fo r any from this area . Th ey
aTCall in usc.

35 0 S .,. DEFEAT
A G W

- M t--- A ,
T TP E C TO P RELAY

440 H FOR 000
PROTECTION

The photo shows the 247 A & B ty pes.
Fi gur es 3 , 4 and 5 show hook-Up conne c
tio ns to get them operating. Figure 6 shows
a simple circuit fo r con ver t ing d igi ts to
function s. Th ere is no limi t to b uildi ng out
the codes .
Pro tection

Pro tec tio n for au to -pa tch long distan ce
calls is simp le . T he Bell sy ste m has in mo st
areas the prefixin g o f d igit I for to ll calls. A
gat e th at d etect s di al tone (3 50 and 44 0
cycles) and the digit I a t the same time
sim ply d isconnects th e patch. See Fig. 7 for
an examp le. In the even t you want p ro
tection a nd yo u do n' t have dial 1 prefi x . you
can actua lly de co de en tire telephone n u m
bers o r th e fi rst 3 digits an d kil l the call if
the number dia led is o ther than what's in t he
progra m. Yo ur tape record er log is your best
insu rance po licy: -

L . D. PR OTECTOR

'N

a
7

DIGIT 7 o----~----j

GROUNDED
WHEN
OIGIT
DlALEO

BY
RECEIVER

s

RELEASE
CONTACT

EXPLANATION :
OIG IT 7 IS FIRST DIGIT THAT WILL
OPERATE A RELAY.

DIGIT 3 WILL NOT OPERATE UNTIL 7
IS LOCKED.
DIGIT a WILL NOT OP£RATE UNT IL 3
IS LOCKED.

POSSIBIL ITIES ARE INFINITE .

Fig. 6. Sim ple circu it for converting digits to tu nc
nons.

Fig. 7. Protection circui t to guard agains t to ll calls.

Conclus ion

Since no tw o au to-patc h sys te ms ar e the
sa me, I have gener alized in so me areas. Every
one ha s his o wn way . Anyone desiring sche
m ati cs of WA3lGS may hav e them upon
supply ing a self-a d dresse d , stampe d envelo pe
and cost o f repro d uctio n . It t ook three o f us
to get this syst em working properly ove r a
th ree-yea r perio d . I reco mmen d this ty pe of
sys tem only to skilled o rganizations and not
as a n individ ual's priva te system.

...K3 DSM
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* 160 - 10 Meters * 300 wat ts *

* IF noise blank er * Digi tal nixie frequency
readout * supcrb com put er grade
co nst ruct ion by eMI

*AFSK keyer * adjus table outpu t power *
broad ba nd tuning * output wa ttmeter a nd
refl ec ted po wer met er * $2395

AMATEUR·W HOL ESALE ELECT RONICS
8 817 S .W. 1 29 'I'e rrace-M iarni , F L 331 56

I::::; 5tgn S/j o ne CX·7A

..
'- T~ I~hone-da ys ( 30a) 2 33-36 3 1 - n ie:hts an d wf'ek~nds u ll

(30~) 666-134 7 Use yOU{ Mast~{ C hug" c a n!

exclu sive
e xpo rt
agent
for
signall on e *Transccive o r split freq uency wit h two

built in VFOs*CW keyer buil t In *
* IF shift - ne w patented Q RM rem over *

HENRY

3K ·A

o
Coo l and Easy Max. Legal
Po wer * SS B. CW, RTTY
o r SSTV thr o ugh co m mer
c ial ratings * 3. 5 to 30 MHz
* Co ntinou s du ty * Si lver
plate d Pi-L plate tank * DC
relays * A l C * Built in
S\VR bridge * Outpu t po wer
2 KW min . in co mm ercia l
service * Til E linear fo r
Til E CX-7A * 59 9 5

Y o u w ill never kno w ho w lit tle it co s ts
to own THE incomp arable CX -7A or H e n ry
3 K-A until YOU write or p ho ne us and let us
know th e tra de in deal Y OU WA NT. We
u sually sa y y es! NO ONE A NY WH E RE
B EA T S OUR DEAL.

AMECO REG. OUR PR ICE HEATH
TX62 wlV FO - 62 1, Dow Relay, 10 ·18 5 mc Lab scope, new co nd o 119 .00 79 .00
like new 175.00 11 5 .00 HW-l 0 Shawnee 6 m Am, CW,
BIRD VFQ, xceiver 119.00 79.00
43 wa ttmeters {newl limited quar I ty 90. 00 aF-l "a" multo 10.00
CLEGG Warrior Linear 149.00 89. 00
Inte rceptor rcvr w/AIl Band e" HI- tun er 5B·2oo Linear 219.00 189.00
(80 - 2 meters) like new 304 .00 189 .00 5B·630 co nso le Inewl 89.95 69.00
COLLINS HW·18-3 160 meter xceiver
KWM-2. NB, 5 16F -2 AC 89 5.00 795.00
7553 ·B, late , new co ndo in ca rto n 549.00 489.00

wfHP-23A ps and HA-5 VFO 189. 00 139 .00

F455 FA 1.5 Kc filt e r tor 7553-8 6 1.00 30.00
58-220 linear, like new, professionall y

F455 FA 3 .1 Kc f ilte r for 7553 -8 50.00 25.00
wired 339.00

30 L-1 rmes r 369.00 325.00 HW·100 xceiver/w HP-23 AC ps,
MP·I DC ps 119 .00 89 .00 like new 299 .00 269.00
35 1-02 mo un t 125.00 49 .00 58-303 rcvr. w/AM & CW ace . f ilters,
KWS-l 59 5.00 450.00 new cond oprofession ally wired 349 .00 299. 00

DRAKE
IOW-10 2 5mc . solid state scope .

SPR-4, am ateur xter pack,
facto ry wired, J ike new 189 .95 129 .00

1 mo. new , in carton 399.00 329.00 NATION AL
T4XB. w/AC4, like new 44 9.00 389.00 NCX-5 MK-2 w/NCX-A AC ps 4 55.00 395.00
R4B, ne w cond o 345.00 3 19 .00 ROBOT
GALAXY Model 70 moni to r, 2 mos new
FM-210fwPA·210 35-60 watt amp lifier in carton 279.00
lnew) and 34 , 64 , 94 T & 76 , 64 , 94 , R Model 80 came ra w/F I.4 lens, never
xtals, Like ne w condo 169.00 129 .00 used , 2 mos new, in carton 289.00
GONS ET SWAN
6mComm IV 149.00 89.00 VX-2 (new) VOX 35.00 25.00
HALLlCRAFTERS SIGNAL ONE
HA·5 VFO 49 .00 39 .00 CX7-A, 2 m os. new 1,395.00

HAMMARLUND WILSON 89.9 5 65.00
HQ.l 10C (wo rking a s is) 129 .00 79.00

M-51O 5 et, 10 meter beam (new )

Special p rices all ne w and used equip me n t. PleaS/! see our other ccs true ISsue . W rite for qu ote . IN S T O C K!
S WAN (no t S wan E lec tronics) MULTI-DRIVE BAND PA S S Y AGI ANT E N NAS fo r 2 m eters, 6, 3/4, e tc. These
are the antennas tha t w in e v ery We st coast an tenna gain con test going awa y. Writ e t o r literature .

AMATEUR-WHOLESALE ELECTRONICS
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Harold fulyoz W6YBP
5651 Hesperia Avenue
Encino CA 91316

THE SIMPLEST
AUDIO Ie YET!

A udia Outpu t Ie's ha ve been comi ng
ou t thick and fast. Practically every

IC man ufactu rer has one in his cata log.
However , my choice fo r sim plicity , perfor
mance, and low est parts co unt is Nat ional
Semico ndu ctor Corporation's LM380N.

Just look over Fig. I. Would you believe
just six part s plus heatsink and battery? And
it's a dandy ! It is rated for 2 watts o utpu t at
18 volts . Mine has put out over 2Yz watts
with 18 volt s, and ju st over one wa tt at 13
volt s. Since it can ta ke 22 volt s without
damag e, yet sti ll work at 8 volts, it is perfect

• SUP PLY
VOl,.T.4I,GE
te TOl eVI

However , since it ne eds about six square
inches of copper clad board fo r a heatsin k, I
soldere d pin 7 alon g wit h h eat sink pins 3, 4 ,
5 , l O, 11 , and 12 right 'to the fo il side of a
co pper clad printed circu it board 2" x 3"
square . The rest of th e compo nents were
soldered to insulated ter minals bolt ed to th e
board. The 5 pF capacito r from pin 1 to
ground reduces ripple, bu t the circu it works
even witho ut it !

The price for t he LM380N is only 52.25
each when yo u buy on e a t a time; really a
bargain !

5 0 0 " F,,,

~ .. F en
2~V SPE.4I,I(ER

TOPVIE W
DUA L' iN-l IN E
Ptl.CI(AG E'''''''8""NON- 1NVERTlNG I ~PUT 2 '~ N_C

13 '2• 'v0 14 L M 3 e ON II lv _,
5 10 1

INVE RTI NG INPUT 6 9 NC
v-c r eVOUT

• HEAT SINK PINS

Fig. 1. The sim plest audio IC y et .

fo r mobile use without any worr ies about
either weak or overcha rged car batt eries. The
out put lo ok s very clean on a sco pe and the
ma nufacturer rates the typical to tal har
monic distort ion at only 0.2%, Quiescent
sup ply curren t is only 7 rnA at 18 volts an d
bandw idth ex tends to 65 k Hz. (I t was really
designed for a simp le, h igh qua lity reco rd
player sy ste m. T wo LM380 N's, a ceram ic
stereo cartridge, two spea kers , and th e re
suit , easy st ereo !

In co nnecting it up , pin 7 is the official
negat ive connection for the power supply.

Fig. 2. Top vie w, dual-moline package .

Figure 2 shows th e pin connections
viewed fro m the to p of the Ie. You can
.bend the h eatsink pins to lay flat on the
board before soldering and bend th e o thers
up, away from the board for co nnection to
the rest of th e circuit. If you solder to th e Ie
quickly wit h a hot iro n, no damage will
result as th e lead tempera ture is rated at
300°C fo r 10 seconds du ring so ldering .

You can be t th at my unit is going to be
th e beginning of a tin y SSB receiver for
portab le and mobile operation.

. ..W6YBP
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John J. Schultz W2EEY
1829 Cornelia S treet
Brooklyn N Y 11 227

TUNING TIPS
FOR USING

VOLTAGE VARIABLE
CAPACITORS

The IUW of ifU 'X/H'll si l'(' caract or diod»x to
protide Iilwar and /" (>r...ali/(' Iflll i ng xd H'HW ... fo r
honiebrrn: oxciJla!or !Jrojedx ix dexc/"i lJl' t! i ll tlet ail.

The i"formalioll is fLJJfJ licab/t' to circui!.... f or III.' lnm ....
( f'in>rs as /f f'1l (I ... ih ox(' for V" ", ('( / U i/HlIt>1I1.

V o lt age var iable capac itors or varac tors
have been availa ble , basical ly, since

transistors were used . The base-coll ect or
ju nction o f man y t ransisto rs (one ex amp le is
th e 21'\3565 1. as sho wn in F ig. 1, ca n be used
to form a vo ltage va riable capaci to r usahle
ove r a ran ge o f 10 - 15 pF.

Th e effect of having a d iod e j unct io n,
eith er as pa rt of a trans istor or as a separa te
dio de , fo rm ing a capacitance which va ried as
t he vo ltage imp ressed across th e ju nctio n .

r-- --- - - --o-v(VA.'tIABLEI

OSCILLATOFI
TANK

CIFICUI T

Fig. 1. Transistor diode junctions can serve as
varecror d iodes. Several receivers/transceivers h ave
used such schem es for incremen tal tuning.

DECEM BER 19 72

was supposedly.... di sco vered by a cc ident
rat her thun by a ny sc ie nt if ic resea rch ai med
in tha t d irect io n. At any rat e , varuc to r
dio des sp ecifically meant for USL' a s vo lta ge
var ia ble capacitors ar e no w avail ab le in a
large run ge of ca paci ta nce va lues fro m ma ny
manufa ctu rers at very rea sonable pr ices . It is
rathe r s ur prising. t he refore, that so few
ama teu r cq uipru cn t designs employ the se
d iodes an d ra ther stick to o ld -fas h io ned air
var ia ble ca pacitors. Ho pcful ly , t he ma terial
prese nted in this a rticl e may assi st va rio us

r---r---~--1~ TO OSCILLATOR

PADDER

I

Fig. 2. Basic use of tu ning diode. On e side o f dio de
is dc grounded through the oscWator tank coil.

5 1



Larsen Mobile
GainAntenna
144-148MHz

The result of over 25 years of two-way
radio exper ience. G ives you ...

.3 db + gain over 1/4 wave whip

. 6 db + gain for com plete system
comm u nica ti o ns

• V.S .W.R .less t ha n 1.3 to 1
• Lo w, low silhouette for better

ap pearance

The fastest grow ing antenna in the com
merc ial 2-way fie ld is now ava ilable to Ama
t eu rs. It 's the ant enna t hat le ts yo u HEAR
THE DIFFERENCE. Easily an d q u ick ly ad
justed to a ny f requency . Hi-impact ep oxy
base construct ion for rugged long life. S ilve r
p lat ed wh ip rad iat es better. Handles fu ll 100
wa tts co ntinuous. Models to fit any standard
m o u nt. Avail abl e as antenn a o n ly or com
plete w it h all hard war e an d coax .

Get t he full facts on t his amazing antenna
t hat b rings signa ls up out of th e no ise .. .
p rovide s better fr inge area ta lk power. Write
today for fact sheet a nd price s.

Sold with a full money back guarantee.
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reade rs to more ea sily ut ilize these very
useful diodes.

Part icu larl y fo r the tu ning of o scilla tor
circui ts. var actor d iod es wh en co m bined
wit h the p ro per t ype o f po ten tio met er
co n t rol o ffe r tuning poss ibi lities and
var iat io ns which would be impossib le. or at
least ex t remely di ffi cult and co stly to
ach ieve , using co nve n tional air varia hie
cap aci to rs and mechan ical tun ing sys te ms. A
numbe r o f exam ples are pre sent ed lat er
w h ic h ill u s t r a t e t he var io us tu ning
possibi lities po ssihle wit h varacto rs. A go od
basic understand ing of wha t varac to r d iod es
can do an d what the ir s pec ific a tio ns mean is .
howeve r. basic to success fully us ing these
diodes.
Basic O pera tio n

Varact or d io des as vo lta ge va riab le d io des
Func ti o n ba sically on the idea that when a
diode j u ncfiou is reve rse bi a sed wi th an
increasin g voltage p ot en tial. its dep leti on
regio n increa ses an d it s cap acita nce value
decreases. T he increasi ng potential can be
viewed as pull ing th e plates o f a capacitor
further ap art ..m d t hus decreasing .its
cap aci tance . The.... usage o f such a di od e in a
simple fashio n as t tie tu ning capacito r for an
osc illa tor is shown in r ig . 2. The d iode is
tuned hy the poten tiom e ter whi ch . since it
co nt ro ls o nly th e d e vo ltage im pressed a cro ss
the diode, may. he locat ed a t any di sta nce
from the diode. T he de grou nd return for
th e oth er sid e o f th e diode is mad e through
th e grou nde d en d of the oscillator co il. T he
whole sche me wou ld be almost id ea lly
sim ple if it were no t fo r the fact that the
d io de 's q ua lit y as a capac ito r (Q) depend s
up on the fr equen cy of operat io n an d the
dio de 's capacitanc e vari a t io n is no t di rectly
rela ted to t he ro tation of t he poten tiome te r
arm.

Practical Diodes

Th e varact o r dio de u sually d oes no t
ex hibit a linea r capac itance vari a tion with
applied voltage , alt hough t here a re some
va ria t ions to the ge nera l rul e . Usu a lly a
dio de ex hibits a capaci ta nce va riat io n wh ich
varies as some expo ne n tial relat ionsh ip wi th
th e ap plied bias voltage. Diod es ar e usua lly
classifi ed hy their nomi nal capacitan ce value
at so me refe ren ce bia s voltage . For instance.
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Fig. 4 . Respon se cu rves of two typicaJ 22-29 pF
labeled diodes.

" ~

Fig. 3. Response of a typical "4 7 p F" tuning dio de
(solid line ).

pro perly set up osci llator circuit, one can
switch hack and for th bet wee n the CW and
phone portion s of a band . For a LF
co nverter. t he d iod e can be use d exactly as it
wa s i n t e n d e d - one d io d e se ct ion
co ntro lling th e t unab le osci llator and the
ot her the inpu t t uning to a mixer stage.

As wit h ma ny elec tro nic co mpo nents
these day s whic h are a hit advanced , the
ques t ion of availabili ty often becomes a
pro ble m when o ne finall y decides to build a
piece of equ ipm ent. Unfo rtunately , only a
very few varacto rs designed fo r volta ge
tu nin g usage as cap acitors have standard I N
n u m b e rs . Mo s t c anno t because t he
capacita nce/bias voltage re la tionship varies
fro m manufacturer to man ufact ur er and
the assignment of I N numbers imp lying
interchangability would no t make sense .

One " family" o f varacto r d iodes that
should have special ap peal to amateurs is t he
Mot o ro la \:IV200 0 series. T he available types
are sho wn in Table I. T hey are ava ilable
from any large di stributor of Moto rola
semico nductors (A llied Radio , for instan ce)
at only 9 04 each. The d iode s will have a
capac itance curve similar to t hat shown in

th e graph of Fig. 3 shows a " 47 pF" diod e,
the capacita nce value whic h it has at a
re f erence bias voltage o f - 4 V. T he
capac ita nce range of th e d iode, a I ;\136 28, is
act ually fro m 25- 1~ 5 pF. Th e ca pac ita nce
var iat ion is sho wn by the grap h and is
cha racterist ic of d iodes produced hy ma ny
ma nufa ct ur er s . Un fortuna t el y , t h e
capaci ta nce vari atio n is no t linear or
logarith mic wi th the ap plied bias voltage and
no po ten tio met er ta per is available which
will d irect ly provide <J linea r capacitance
varia tio n with linear rotation of the
po ten tiometer shaft . A nu mber o f way s can
he employed, ho wever , 10 correct th is
situatio n as described sho rtly .

Figu re 4 shows t he cap aci ta nce versus
bias vol tage curves for two diod es whi ch
have a capacitance runge that ma ny ama te urs
would find use ful in buildi ng osc illators for
the IlF frequen cies . Th e I N3(1 27 is classifie d
as a 22 p F diode (a t 4V biasl . Its useful
capacitance range is fro m 12 p F (a t 20V
bias) to 50 p F (a t . I V bias). T hL' BBI 03 is
a European ty pe made by Siem ens a nd
available here. Its capaci tance is quo ted as
29 pF (a t -3 Y~ V bias ) and it s effective
capacitance range is from 13- 52.5 p F. T he
two curve s are shown to illustra te how the
charact erist ic curves of two diod es from
different ma nu facturers ca n vary slightly . If
one wante d to bui ld an oscillat or. fo r
insta nce , with a very linear read ou t it is a
good idea to obtain the cha racte rist ic cu rve
of th e diod e fa mily fro m a manufact urc r.

Just to illustra te t he in teresti ng ty pes of
vara ctor d iod es which are availab le for
tuning purposes, Fig. 5 shows an unu sual
dua l d iode made by Siemens, th e BB107_
Th e diod e costs aro un d $5 and is designed
primaril y for usc in AM receivers. Th e diodes
have a commo n anod e connectio n and the
capac ita nce of diode sect ion 0 I , fo r the
same bias voltage, always has a capacita nce a
fixe d amount different t ha n t hat of th e
other sectio n D2. T he grap h illu st rat es t his
var iation . Such a diod e could have some very
int er esti ng ap plicati o n fo r oscilla to r tu ning.
Operated over a smaller capacita nce ran ge
t han the to ta l availa ble, the diode exhibits
an alm ost perfectly linear capacitance
variation with bias voltage. By switc hing
from one diode sect ion to t he o ther in a
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Table I
Type 4V Capaci ty Q (5 0 M H z) T u n ing Ratio

12- 30VI
MV2 10 1 6 .8 450 2 .7
MV2 102 8 .2 45 0 2.8
MVZ103 10 400 2 .9
MV2104 12 400 2 .9
MV2 105 15 400 2 .9
MV2 10 6 18 350 2 .9
MV2107 2 2 350 2 .9
MV21 08 27 300 3 .0
MV2109 33 200 3 .0
MV21 10 39 15 0 3.0
MV2 1 1 1 4 7 150 3 .0
MV 2 11 2 5 6 150 3 .0
MV2 1 13 6 8 150 3. 0
MV2114 8 2 100 3 .0
MV2 1 15 .10 0 100 3.0

Mot o ro la MV200 0 varac t c r d iode fa mil y . At 90 t!
each , t hese di odes sho uld ap peal t o m an y am a
teu rs .

Fig. 3 but one can always send to the
manufacturer fo r the specific curve fo r any
diode (Motorola Semiconductors, Mclr owell
St ., t 'ti ocnts AZ 85 00 !) . T he tun ing ratio
re fers to t he capaci tance var iation bet wee n
th e bias vol tage state d. This dro ps as the
capacita nce value increases hut any of the
diod es would he sui ta ble fo r lIF applicatio n.
T he smaller ca pac ita nce d iod es wo uld st ill be
useful in to th e VHF range. If the Q is 300 at
50 MHz. it would drop to 30 at 25 0 Mllz,
etc . Tahl e I I sh ows t he essen tial
cha racteristics of t he smaller fa mily of
diodes avai lab le fro m Eastron Corp. at $ 1.50
eac h (exce pt fo r th e VC6204 which is
$ 1.80). East ron will sell d irectly to
a mate u rs, postage prepa id. Write to Hill
Slusher. WI Z Y X. iiastron Corp., 25 Locust
81.. Haverhil l ,11,1 0 1830.

Sha ping th e Capaci tance Variatio n

Suppose one wa nted to co nst ruct a really
good 5 MHz osc illato r fo r use with an
ex isting transceive r so one could achieve
indepe ndent rece iver and transmitter t uning.
Many tra nsceiver man ufacturers offer such
separate osc illato rs hut unfortu nately th eir
cos t ru ns easily over $ 100 and ca n represen t
a significant fracti on of the o rigina l
transceiver cost. Building such an osc illator
as a home-brew projec t can repre se nt a very
cos t-savings project and ye t not lead one
do wn any too diff icult pat hs. Also , there is
no danger o f incorrect opera tion on
out -of-freq uency segme nts of a band because
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th e home-brew oscillat or is only used fo r
receiver t un ing.

By searchin g th rough past issues of
various a mateur rad io magazines on e can
fi n d ma n y exc e lle nt c i r c u i t s f o r
tra nsistorized 5 .MHz oscillators . One can
also o f co urse just duplica te t he circuitry of
th e o scillato r fou nd in an ex ist ing
transce iver , if the oscillator appears stable
enough . Duplicat ing the a ct ual circuit ry of
an osc illato r usually present s no great
pro blem. T he problem develops when one
considers how to du plicat e t he mechan ical
tu ning aspects of t he oscillator whe re a d ial
mechanism allows linear readout to I k Hz
segments, etc . T he usc o f varact or d iod es can
greatly sim plify this prob lem if one can
develo p the oscilla tor circu its suc h th at the
osci lla tor freque ncy as a func t ion of bias
volta ge applied to the varac to r d iode used to
tune the oscillato r has a linear rela tion ship .

T he simples t case is if one choo ses an
oscillator circuit where the freque ncy output
is lin ear wit h the ca pacitance variatio n of the
capacito r used to tu ne t he oscilla to r ci rcuit.
In t his case , the varactor d iodes capacitance
variation has to be linear with th e bia s
vo lta ge change ap plied to it. T here are tw o
ways to achieve this effec t. T he simplest is
to vary th e bias volt age across t he vara cto r
only over a range over which t he capaci ta nce
variatio n re mains linear. Fo r inst ance , in Fig.
5 vary ing the bais volt age fro m - 10 to about
- 4V pro duces a n almo st pe rfec t linear
capacitance var iation . Vary ing the bias
volt age over a smaller range of fro m - 10 to
- 8 o r to - 6V in Fig. 4 pro duces a similar
lin ear effect bu t the cap acita nce varia tion is
rather small and wo uld only suffice for
oscillators des igned to cover a 100 - 100 k Hz
segme nt o f a ba nd at a t ime .

T he second way to make t he capaci tance
variation of th e d iode linear with ap plied

Tab le II
Ty pe 4V 20V Q

Capac ita nce Capac itance (30 MH zl
VC6204 4 p F 2 pF 6 0
VC6 233 3 3 17 60
VC6 156 5 6 29 60
VC629 9 100 5 5 60
The sma ller but inter esting varac to r dio de se lect io n
from East ron Co rp . Diodes m ay be or d er ed
d ire ctl y fr om t he man uf act urer (see te xt l .
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bias vo ltage when it is not inheren tly so is to
use a vo ltage shap ing net work fo r the
ap plied bias volt age. As was mentioned
before , th e vo ltage versus cap acitance
varia tio n of a diode doe s not match th e
taper o f any potentio meter. Therefore t he
shaping network mu st be arr anged to use a
line ar tap er pot ent iom eter with an auxiliary
netw ork to change th e bias voltage at po in ts
where its linear varia tio n deviat es too far
fro m th e no n-linear var iat ion of the d iode's
capaci tance /bias curve. In essence, one tries
to mat ch a number of str aigh t line segments
to the changing cur ve o f th e diode
charac terist ic.

T he pro cedure is not d ifficult especia lly if
not too great a capaci tance range is desired.
A simp le example will be used to illustrate
the po in t. For inst an ce, if the diode shown
in Fig. 3 was desired to be used such t hat its
capacitance change with bias su pply volta ge
change (as supplied by a linear taper
po te ntiometer) was desired to be lin ear over
the approximat e capaci tance range of 3 0 - 50
pF , th e shaping circuit o f Fig. 6( A) is used.
Th e d iod e has to be biased fro m both
" sides" rat her than hav ing one side gro unded
becaus e th e capacitance variation of t he
diode changes most rapidly at low bias
voltages across the varactor diode . This poi n t
will become clear if o ne fo llows t hro ugh on
the example. Wit h the ci rcu it shown and
until the va r i~hle bias voltage exce eds 6V,
th e 6V ' fed t hrough a switching d iod e can
be considere d to be out of circuit. So , as the
var iab le bias voltage var ies from 0 to about
6V, th e voltage acro ss the varac to r is l 2V
(fixed bias values minus t he variable
volt age). T he cap acitance ca n be plo tte d as
shown in Fig. 3 (da shed line). In t h is case,
the " bias, volt s" line on th e gra ph represen ts
the value of th e variable bias voltage and not
the voltage across the diod e . When th e
variable bias vo lta ge exceeds about 6 V, the
diode in th e 6 V bias line is fo rward biased
and co nduct s. As the variable bias voltage
now increases, its rate of change is
det erm ined by the vo lta ge divider net work
formed hy the tw o lOOK resisto rs. Th e bias
volt age across the varacto r diode for any
given value of the variable bias voltage can
be found by simple ohm's law calculations
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(rem ember that th e varactor diode is never
co nducting). The plot of variable voltage
ver sus capacita nce is shown by the dashed
line in Fig. 3 and fou nd to be quite linear.

The bias voltages shown in Fig. 6 (A) may
appea r numerous but t hey are all easi ly
ob tai ned from o ne supp ly using dropping
resis to rs and zene r regulators. T he shaping
network valu es can be det ermined by tr ial
and erro r to obtain the mo st linear response.
As an approximat ion for the intermediate
bias value (6V in Fig. 6(A)) take the bias
voltage necessary to ach ieve a mean
capacit ance valu e for the total capacitance
range desired . In t he example, t he total
range was 30 -50 p F, making 40 p F the mid
value fo r which the required bias volt age
(f rom Fig. 3 so lid lin e) is 6V. Th e resistor in
ser ies with the varia ble b ias vo lta ge should
remain lOOK and one can then try differe nc t
value s for the resistor in series wit h the
int er mediat e bias volta ge to o bta in the mo st
linear response . A few plots o n graph paper
will quickly reveal t he best valu e.

If one desired to mak e t he capacitanc e
variation lin ear with variable bias voltage
over a larger capacitance range , it can be
don e by the circuit o f Fig. 6(8 ). Th e circui t
work s on th e same idea as the simple shap ing
net wor k just described. It ap pears a bit more
complicated but is actually qui te economic al
since each int ermediate bias voltage is
obtained from o ne source via zeners .
Ext remely linear capaci tance var iat ion can
be ob ta ined over at least a 100 p F range,
de pending upo n the diod e invo lved .

Rather t han describ e in detail here the
pro cedure fo r calculat ing all t he bias vo ltage
invo lved , it is suggested that th e read er sen t
for App lication Note No. 6 fro m Eastron
Cor p. If one has a capacitance mea suring
bri dge, excellent resu lts can be o btained by
first making eac h bias voltage variable via a
potentiometer from the mai n supply.
measuring the capacitance variation fo r
different settings, and the n finally using
zeners for the intermediate bias voltages.

where th e freq uency outp ut is not linear
with the cap acita nce variation 10 the
oscillat or ta nk circuit to begin with . In t his
case, frequency shaping via t he varactor
diode bias can be do ne and , in fact ,
rep resent s one of the majo r advantages of
using vara ct o r diodes for ca pacitance tu ning.
A linear frequ ency outpu t can be obtain ed
with a fract ion of the effort requi red using
elabora te mechanic al tuning sche mes, sp ecial
oscillator co ils and air varia ble capacito rs,
etc. T his fea ture can also be- co mbined with
a very sim ple rea dou t scheme fo r freq uency
settings.

Frequ ency shaping is obtained in
basically the same manne r as the linear
capacit ance method . However , in th is case, a
graph simil ar to Fig. 3 is drawn wh ich
represents osc illator output frequency
(in stea d of diod e capacitance) versus bia s
voltage supplied to th e diod e. The output
frequency o f an oscillator being bu ilt can be
mo nitored on any ava ilable receiver o r
tra nsceiver. Once the curve is dra wn , a
shap ing network similar to t hat previo usly
describ ed is calcu lated so that the oscilla tor
outp ut frequency versus bias voltage a pplied
to the d iod e ha~, a reasonable linear

'00

soc O'TO' ''0

0' 0'., .,

' 0 0 aoo

B6I07

Fig. 5. Resp onse of an unusual but handy dual
tuning diode ma de by Siem ens in Germ any and
available in th e U.S .

Frequency Shaping

T he above pro cedure has described how
to make th e cap aci ta nce change of a varac to r
linear wit h th e var iable bias voltage.
However , one may have an oscillat o r circuit

° '0 '0
BIAS, VOLTS
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Tu ning and Readout Systems

With a linear outpu t frquency jb ias
volt age relationship fo r a varacto r tuned
oscillator, t he t un ing prob lem reduces itself
to th e simple ro tat ion of the linear taper
po tent iomet er which su pplies bias volta ge to
the diod e. If the potent iom eter rota tion
through t he usua l 27 0

0
varies the oscillat or

freq ue ncy by 25 0 k Hz, it can be driven via a
simple 10 : I gear reduct ion drive. In th is
case , each degree of basic pot entiomet er
variation cove rs 250 /1 70 or .92 6 k Hz per
degree . The 10 : J drive m"eans that each 360

0

rotat io n of a tuning knob provides 36 0 /1 0
or 36

0
of basic sh'a ft ro ta tion . The freq uen cy

variat io n in this case woul d be 36 ° X .926
kHz pe r degree o r abou t 33 k llz per tuning
knob ro ta tio n, By using grea ter reduction
tuning ratios or smaller basic oscillato r
frequency co verage ( 100 or 200 k Hz
segments), ex tremely fine tuning can be
obta ined which easily allo ws I k Hz or less
readout d ivision s on the skirt of 'a large
tuning kn ob . An important co nsideration is
that extremely fine bandspread ca n be
ob tained wit h reasonable gear reduc tion
ra tios fo r th e bias potentiometer ( 10 :1 ,
20: 1, etc .) so that the gear reduc tion drives
are bo th inexpensive and have minimum
backlash. One can also switch the bias
volt age to a tuning diod e betw een a
potentiometer driven via a gear reducti on
d rive and a direct ly d river po te n tio mete r to
provide a fine bandspread tuning or a quick
band-scan tuning. The extra cost is only th at
of a simple potentiometer and only single de
line vol tage switc hing is involved.

An o th er ap proach not to he overlooked is
tha t of using multi-turn potentio meters for
bias volt age tuning. Such po ten tiome te rs,

relationship. The ac cu racy of the shaping
network can always be corrected by
monitoring on a calib rated receiver.

On ce a linear relationship h as been
achieved bet ween output frequency of an
oscillator and bias voltage , tun ing of th e
osc ill ator via variable bias networks,
f re q u e ncy r eado ut, etc ., are greatly
simplifie d. Th e foll ow ing paragra phs pr esen t
only a fe w ideas. Man y more can be
d evelop ed depending · upo n individual
requireme nts.
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' '''''' bur<! _,,'" ' " ... ... '. ,h. U"l I D'tll;E l BG 101 I
• SOUD STATE, TOPGRADECOMPOI<ENT$: EPOXY GLASS PCB.
• REOUIRES NO BATTERY ,INTERNAL REGULAH OPIS FOR IO- lOV
• f RED. RANGE 1450- 2450 I1Z , SPECIFY TWO f ACTORY PRESH FRE

QUENCIESWHEN ORDERING
• BURST lHIGTH 100 MS. - 5 SEC, OR COIIIT. TONE, FACTORYSET 1:2 SEC
• HIGH ANDl OWIMPEOANCE OUTPU TS; USE WITH MlIY Mit.
• SIZE 3 118 , 1 3/4.1 /2 INCHES. INCLUDES MOUr.lTING HIIROWARE
• EXTERNALL Y PROG RAMMABLE f OR ANY NUMBER OF FREOUENCY,

AMPLI TUDEMoW l[ NGTH PRESET COMBIN ATIONS

• COMPLETEINSTRUCTIONMANUAL FACTORY WIRE0 ANOTESTEDS1995lijl
Ii;L
Ii!

'ill
i,1
" !

j
l

! I
; I'lRITf FORCOMPLETESPfC IFICAlIONS

I U~ IDYNE INC3224P' Khto. ' R"d N·' ·1Atlanta . Georgia J IJJIJ5
! , . Phone: 404 458.(J7U1J ,

_~_""" 4-_~- ---=

508 East Washington St .• Arcola. Illinois 6191 0
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YOU ASKED FOR IT

On Any Piece of

NEW Ham Gear IN STOCK

/

ISOLATI"' G RESISTOR
ANY VALV E -
lOOK TO 470K

~t~t""t' ---';;;;.----jr-.,:..----<r-*- - - JVOl.':"JlG£
10 - 12"' )

"""

'''''' ~-
w ..... rio~

+6 '1 +12'1
IF IXEOI ( FI:-:£O)

10%
CASH

DISCOUNT

r lSOLATIOH
RES ISTOR

OVER $300.00
(F.O.B. Hartford, Conn.}

Master Charge Avai lable

Ask for WARD - W1WRll
0----- ---

HATNY ELECTRONICS

P.O . Bo x 4 94. S t a t e Coll ege MS 3 9 7 62

ACTIVE AUDIO FILTERS

1 3 95 ~H

4 for $24.50
S7 QQ EACH

. " " 1. 8" ' 33 ·" "

r:..\ I) \UIl"l"\ pr 1 ~ I, i l ' I ". ,1 <I n ,1.."•.',1 • " "."""" , ,,,, , , , ,. ,,,·,,1,,, .,;1.,1,1, · 1,,, .,111

NORTHERN VALLEY
P . O . BOX 494

LA CROSSE . WI . 54601

A(ESS0R IES FOR !?R( ·B. 9. 10. B ACK·P ACK RA DIOS

REMOTE CONTROL SETS. Local ond 'emo' . "ot;on, wi ' e le·GRA-6 phQ"e <;' cu;'; T'OM •• ;'. ' f'O W N ON . OFF. P TT (ove, 2 .w;,.)
tlo hond,.l . U•• d

MOBILE POWER SUPP LYi AUDIO AMP. Fo,n ;,h •• 011

~:~d::~:~9 ·~h on;:Vo ,; n:~~~ • . A':.t:i; f~;~p {:0:a:3et~:~:~e~: AM-598/U
" J,."' ,ad ;OOl"o cobl• • ,""u nl. U•• d

MFJ
ENTERPRISES

500 Ledyard St ., Hartford, Conn. 0611 4
203~527-1881

f1 Blocs.: h.t of W,thersfi,ld A",. off
Airport Rd., Rt, 6)

6 VOLT 24 AM P-HOUR

RECHARGEABLE BATTERIES
BUILT·IN CHARGE INDICATORS

SPilL ·PROOF • UNUSED

2 for $13.00

ICS FOR SUPE R HI GH Pi RFOR MANCE
CW FILTE R:
G<n ,u o. ~""P . 1I.ct ;"';", . N o Im"..
d . n.,. mnd,i"gl BW'-'IO< 'abl.' , 80 Hz .
110 H • • nd 8 0 H Z; C ...... t _ " oon<y .. F
- 750 Hz . S kin, 60 db _ " at Y,F •
21' .• "" _ . 2"X3·· PC _ d. $ 12.9!1
wir ad..... ad . ~..... ._. C w
~~..~~~·cL,,~t~\OO H • •o 20. k H • . FILT
f "" to ry . , ' 0 2.5 KH z . FloUotf ..... ..a
t~K.~:in ~o.l ~":'~7'2 ..~~i
PC -.:I $' 5.J;l5 w""'. •n,lOCI. 9u.'--· · Wri t . to< " .. 11>10< .".... . .

· 0 ...... ;"",,1,... ;"ylt .., ·

usuall y in the 10 t urn varie ty , ar e available
fro m a nu mber of surplus outle ts (PolyPaks)
at a cost of only a few dollar s. These
potent iometers are of commercial quali ty
and provid e excellent reset abilit y co mb ined ,
of cou rse, with their built-in fine tuning
ad va n t age. Such potentiometers whe n
co mbined with even a sim ple gea r reduction
drive provide extremely simple but ex cellent
tuning poss ibilit ies. For insta nce, a 10 tum
p o t enti ometer co mbi ned wit h a 6 :1
reduct ion drive mea ns approximately that a
tuning knob , fo r t he example previously
given , wou ld cover only 6 k Hz per tuning
knob revo lution. This type of extreme
bandspread can be achieved without any
great mechanica l difficulty whatsoever.

Frequency in dication can be ac hieved by
t he u se of r e latively simple meter
movements. Basically, once the frequency
output is lin ea r wit h bias volta ge change a
measur ement o f the bias vo ltage via any
simple volt age meter is directly pro po rtio nal

'"
Fig. 6. Simple (A) and complex (B) shaping
network s which can be used to "lin earize"
basically n on-lin ear response of a tuning diode .
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Fig. 7. Various ways of using simple voltmeters as
freque ncy readout devices in conjunction with
volta ge tuned diodes.

. . .W2E EY

meter. On e shou ld refe r to an ar ticle on
meter scale cha nges possible via zene r d iodes
t o learn of various other po ssibil it ies, all of
whic h are t oo ex tensive t o cover here.

Pe rhaps o ne last exam ple of th e
versa tili ty possib le wit h vari ous tu ning
arrange men ts wit h diodes is worth while. In
tun ing an auxiliary osci llat or whic h p rov ides
i n dep en d en t r e c e iv e r tuning for a
tran sceiver , sup pose it is desired t o ha ve o ne
tuning co ntrol whi ch tu nes the oscillator in a
normal fas h ion wi th reaso nabl e ban dsp read
bu t, in addition, ha ve another tu ning co n trol
which elect ro n ica lly "magnifies" any small
t uning area around t hat t o which t he ma in
tuning is set. In other words , t he ma in
tu ning ma y cove r 30 kIlz per kn ob
revolution but t he auxiliary tu ning ta kes any
freque ncy to wh ich it is set an d expands it
e ither lower or higher in frequency a t the
rate of 5 k Hz per kn ob revolu tion . Th e
circ uit fo r d oing this is shown in Fig. 7(C ).
The resis ta nc e range a nd gear red uc t ion drive
(if used) on the expand potentiome ter is
chosen to vary th e oscilla to r freque ncy any
desire d s mal l amoun t. Th e other
pot entiomete r gauged to the expand
potentiome ter simply dr ives any cente r zero
meter so o ne can retu rn the expand
potentiometer to its center position easily
befo re using the mai n t u ni ng poten tio me te r
again . T he scale o n the ze ro center meter can
be calibrated in t erms of freq ue ncy change,
plus and minus, 'if des ire d, but the indica tio n
on th e mai n tun ing met er also change s when
th e expand potc ntiomcter is used so th ere is
never any dou bt as to in which di rec tio n the
oscilla to r freque ncy is being changed .
Summary

T he ideas presented he re are o nly a few
tha t can be ap plied t o the usc of tun ing
dio d es . Ot h e r b a n d s p re ad schemes ,
au to ma tic ba nd scanners via a triangul ar
voltage to d rive the dio des , q u ick switc hing
bet ween ban ds fo r spot checks , and ma ny
more are read ily possible . The ma in
advan tage is th at these varied t un ing
possiblit .ies can be don e wit h simple
components at very reasona ble costs ancl an
ava ilable receiver or transce iver with good
cali brat io n use d to align t he necessary
circ uits.

EXPANDED
TUNING

" T

(

ISOL AT ION
RESISTOR

TUNING~-~r--"""--.TO DIODE

(

ISOL AT ION
RESISTOR

TUNING~--<r-.w-~- TO DIODE

(

ISOLATION
RESISTOR

N~~~~~~-----~--w.~· 6~DE

BIAS
(fIXED)

BIA S
(FI XED)

BIAS
(FIXED)

to th e oscilla to r output frequency. The
meter ca n be placed across the bias supply to
the dio de as shown in Fig. 7(A) . The me ter
sca le can the n be rem arked to indicate
fr eq ue ncy , or if the scale is carefully chosen,
it might be used direc tly. f or insta nce , if
one is bu ilding an oscillator to cove r 5 .0 to
5.5 MHz and th e b ias voltage change is 5V to
cover this ran ge, th e 1V division s o n t he
met er sca le can represen t 100 kllz . In most
cases, however , things aren 't tha t simply
do ne since the tun ing dio de is opera ted over
a ce rta in vol tage ra nge which doesn't always
star t at zero. Hut meters can st ill be used
effectively. For ins ta nce, in Fig. 7( 8), the
mai n bias su p ply voltage and the "set "
po t en tiome te r are adjusted so th e d esired
range of bias volt age is avnila hie a t the
po tent iometer which tu nes the diode. Say , a
range of 4 -9V is use d to keep within the
linear ra nge of th e diod e shown in Fig. 5. A
0-5 sca le vo lt mete r ca n still be use d by
placin g a zener d iode of 4 V in series wit h it
to for m "vol tage ex pan der" scale on the
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$349 .50
Inoue
IC-21

A look at lite 1(',,] 0 fo r [ust $269.50
Try to matc h these fe at ures with any
other rix

- 12 channels. 10 xlals sCipp lied , individual
t weak ing on all 12 T&R ch annels

- battery saving h igh or lo w power. 1 or
10+wans .,

- p lug·in , shi elded, m odual con struction.
- ho t rcvr • , • leu than ,4 u V l 20 db
- bu i l t in f in al pr ot ect ion c ircui t
- bu i l t in al te rna tor whine fi l ter
- fi euceueee cavity resonators
-c- nct se ca ncenn q mike & m bl mount inc .
-eeach r ig thoroughly check ed p r io r to

shi pm en t
-esha rp appearance (y ou r wile w ill lov e it )

STATH OF TJlH A R T 2 METER
FM . . . /NOU/:; . , , . , .

1VlIt' Il y ou go IN OUE,
..y ou are going First Cabin

. with I//(' trend setter [or 2 //leter
F.lJ

Or the • • • IC·21 . .• Bese or M obi le
Sim i lar to the IC-20 bu t with man y
addit ional teeeures. ,inc lu d ing
- 24 ch anne lS , ..T & R for just S349.50
- bu il t in AC & DC supply
- SWR-"S" & Discrim in ato r me ters
- ca lib ratOr & RI T incl u ded
-mic . g<lin and ~ mil peaking contro ls

YO day wa rran ty inc, (rrplaa ment
parts in stock. inc. many Xtal freq. @ $4.00)

Inoue, the unbeatable rig for perfor-
man ce, appearance, construction, en
ginee ring and retiatntny . . .ask tile
guy who o wns one .

NHE COMMUNICATIONS
Call 206-747-8421. or Write to Bob Brunkow

15112 S.E. 44TH BELLEVUE , WA. 98006

ORDER ONE EACH OF THESE BEST
BUY A NT EN NAS FO R XM A S .. T ODA Y·

P.S . We also corry the complete
line of STA N D A R D FM GEAR.
I N STOCK, including the 146A.
Phone in or send in y ou r order today,
and you '(/ have yourself a X mas pre
sent.

SUPER COUNT ER . .

For mobile use, order the stainless
steel mobile wh ip, with coax , fo r 3 DB
gain . . .. underpriced at $ 16.9 5

(A ll of th e above available
for 140-160, 22 0, 450 MHZ )

$349

SUPER GAI N Antenna $39,50
by
Antenna En gineering

M ii da

OIGIPET 60/160 ......I••• • • ~'
Here 's (he affordable professional
grade counter Y QU'l'e been wait ing for ,
to /60 mlrz [or just $349.00 complete
wit h seate r!
And look at there features

- Eq uiv . 8 di git d isp lay wi th 5 d igit re adout
and d isp lay $Io rilge

-Overf lo w ind i<:: ato r
- Ext remely Cot'l"lpaCt

16.7' X3.6 "X7.0" , as !;hOlMl abOlle. w ith
sc8ler. 4 .5 lbs

- Bo th AC and DC ope rat ion (8 watts)
- Xta l sia bility: 1 p t. in 106/ wee k
- Resolut ion: 1 Hz, Sens. 50 mV
- fu ll 1 ye ar U.s . warr an ty
-eng ineered & con st ruc ted fo r th e profes-

sional.

Order this STA T E OF THE A R T
count er NO W, an d we will shi p it tv
y ou im mediet ety (al ou r cx pensc], ill
plen ty of tim e fo r Xmas. It 's yo urs [or
just $34 9.0 0.

6 .5 DB GA IN FO R $3 9.951 TH E BeST DB
GA IN FOR T HE DO LLAR YOU' L L FI ND ,

7 E L EMENT ' V ER T ICAL COL LI N EAR .
CO MPL ETE WI TH RADIA LS s COAX

- R EPEA T ER OR BAS E USE
- L I GHT WE IGHT, Y ET R UG GE D
- H ER E' S T HE GA IN YOU NEED WITH-

OUT H A V I NG T O SWING THE BE A M
EVERY 5 SECONOS .~

- L OW SWR WI TH GAMMA MAT CH
- FOR O N LY $39.95, THI S JUS T CAN'T

8 E 8 EAn
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ou goons don 't ev er

~~~~. .. f r~~E..~r:s~~yJ;Jil;6r1d ~I; ~ L1X~. ~b
I i nsist t you pr in t ev

Subject: the cover on. the 73
October magazine. My husband has
numerous magazines com ing into our
horne with acceptable covers. Mr.
Shera DOES NOT buy magazines with
unacceptable pictures. I object to
your putting that unacceptable cover
on t he 73 magazine and sending it
into American homes where there are
men who choose to live without feed 
ing on adu lterous thoughts.

Mrs. Philip Shera
Kansas City MO

How did you like the November
cover>?

Really enjoy your magazine, wou ld
like to see more articles, 200 MHz and
above and SSTV. But I would sub
scribe anyway just for the covert!
"OCT 72 COVER TERR I FIG"

Jess B. LeBow K8LJQ
Pinckney 1\11

73 still the greatest - far superior
to all others! Cover on current issue
here has to be the best yet . Keep up
the fine good work!

Stan W4VMR
Valparaiso FL

Your October 73 cover is by far the
finest I have ever seen. From one who
studied art, loves the outdoors and
amateur rad io, and is a norma l male,
Mary Jane Trokel is a shapely ,
pleasant personality, merged with a
hea lthy outdoors and a healt hy
hobby. In short, the cover is very
pleasa nt and in good taste, and she
wou ld make any artist want to paint
her in oi ls.

New Products continued.

bands from 2 to 2300 MHz (for
increased resolutio n, the reverse
power element is ten times more
sensitive tha n the forward power
e le ment). Model 4342 Insertion
VSWR in 50 n systems is a low 1.035
to the po int of measureme nt. A
choice of QC Quick-Change connec 
tors permits mat ing with N, BNC,
TNC, UHF, C, SC, LC, HN, LT, GR
Type 874 and 7/8" EIA lines without
the need for performance-degrading
adapters. The price is $265, with
plug-in elements ranging from $30 t o
$75. Contact the Bird Electronic
Corporation, 30303 Aurora Road,
Cleveland (Solon) OH 44139.

62

For summer, how about a cover of
her in a bikini with the radio controls
for a model boat, or perhaps at the
helm of a boat using 2-way rad io
communication?

Also, how about a cover in co lor of
you r pretty and shape ly wife? She
certain ly deserves the ho nor for put
ting up with one of us nuts.

I hope the beautiful Octobe r color
cover sets a precedent for fu ture
issues, and please keep the ham-built
cons truction articles comi ng.

Zolt an T. Bogar
Silver Spring:\ID

In a recent issue one of yo ur
readers sta ted that Pete Sta rk
K20AW, did not answer his mail. I
must be living right , because he sure
answered my request.

I put in a request fo r the layout of
his VHF frequency counter. It re
quired a SASE. By hab it, I put
Canad ian st amps instead of U.s.
stamps. Pete put his own stamps on
the ret urn envelope and mailed it
anyway!

There is the possibility that your
reade r's lette r might have gotten lost
in the mail. If hegivesPete another t ry,
I'm sure a reply wou ld be forth 
com ing.

To m Webb WA 9A FI\V VE8
Winnipeg, Man., Canada

This letter is in response and a
rebuttal to the letter written by
(W1JSS) a Mr. Dineen, as pub lished in
73 , th e Sept. issue, in wh ich Mr.
Dineen comp lains about the bad co
ope ration on the part of the author of
an article which was pub lished in yo ur
magaz ine, and t he author is Mr. Sta rk
(K20AW) .

I, fo r one, d isagree wholehearted ly
wit h W1JSS, as to the response from
K20AW. Mr. Dineen does no t evident
ly know what he is talking about and
I say this from experience with
K20AW. I was as dumb as they come
when it came to the solid sta te IC's. I
knew you pu t them together and you
expect them to work, everyth ing is
f ine up to this po int, bu t when I got
into trouble, I did not know where to
begin to look fo r my solution and I
did not know what the d ifferent
functions of the different IC's were.
At t his po int I wrote Mr. Stark,
explaining my proble m, and by return
mail he exp lained qu ite a few th ings,
and since then I have had the occasion

to wr ite Mr. Sta rk on differen t prob
lems and he very pat ientl y answered
all of my letters very promptly, in fact
if th e tables were turned aro und and
he was ask ing me the questio ns, I
wou ld be tempted not to reply, but
not Mr Sta rk, as he has spe nt quite a
bit of t ime and money to help me and
what I know now about IC's, which is
qu ite a bit, I owe to th e pat ience of
fv1r. Stark. For the record , I have been
a ham since 1925, so you see I am not
a novice at th is game.

j .j. Duris K9VKD
Ster ling ILL

WA9TCR's letter in the Octo ber
issue prompts me to wr ite th is letter. I
have just rejoi ned ARR L after a lapse
of about 8 yea rs. I dropped out in
protest of their speak ing in my name
with out my knowledge in the ir repre
sentations to the FCC. HQ cla ims to
spea k fo r so many thousand amateurs
and the on ly way to d ispute it is not
to have your name on the ir list.
However recently I dec ided maybe
now the re is enough of a movement
going tha t a voti ng membership could
help .

Here is my request . Please int ro
duce a regular column devoted to
AR RL news. I am sure yo u have
contacts the rest of us don 't have and
wou ld be ab le to publish what QST
doesn't. I realize you do this on an
irregu lar basis. This wou ld include a
rundown on the directors whe n they
come up for election. In the past I
have voted but really they were just
names on the ballo t and info rmation
abo ut them was just hearsay. I and I
am sure a lot of others wou ld like to
use ou r vote intelligent ly. Huntoon
won't like it but tha t shou ldn't scare
you off, how about help ing us?

I th ink a regular feature o r sectio n
in your edi torial each mon th wou ld be
best so we don't over look it.

Orbru W. Bliss W9GEKlEL2N
Verona WI

Sounds like a good idea. Maybe we
could run a regular A RRL column in
the newspages each month to report
the behind-the-scenes action at HO! If
anyone has any interesting informa 
tion that he feels the rest of us should
know about, send it in and ,we will
gladly pass it along to the rest of the
world,

Sorratimes I wo nder why yo u do n't
rep rint some of the extra good
"o ldies." I appreciated "Mob ile Pow
er - T he Alternator" and "Sol id State
Regu lator" bo th in Aug. 1967 issue.
With so much mob ile act ivity, keep ing
you r battery "up" shou ld be of pri me
imp orta nee.

Neil W20LU
Tappan NY

It is important! Just think ofall the
OMs out there with dead bat
teries . . . just because they didn't cash
in on our back issue bonanza offer
with a subscription renewal.

Continued on page 127...
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TWO METER
Herm an Cone III , WB4DBB
1320-12 K in gs A rms A p rs.
Chapel Hill NC 27514

18 WATT

AMPLIFIER

T h is am plifie r is designed to be driven
with power levels sligh tly less than is

available from many solid state FM trans
ceivers. The RMV transmitte r puts ou t 5
watts, and one can eas ily ge t 18 watts of
ou tp ut when using it with this amplifier.
Other lowe r power rigs (3-6 watts) wo rk
well , but do not drive it with more than 6
watts.

The amplifier is built on a piece of double
side d glass epoxy b oard and all th e fo il is left
in place excep t for the th in areas surroun d
ing the seven pads, which are used for solde r
jo in ts. All lead s should be as sho rt as
possible. All five tr imm ers should be

soldered directly to th e board. The mica
compression ty pe work well an d arc avail
able at mo st electronics dealer s. T hey are
rela tively inexpensive , too.

RFC I + 13.5'0'

L2
~C6

CI Ll

C4
OUT

C2 :RFC 2 C3 C5

Fig. 1. Circuit of 18 watt am plifier.'

USE HEAT
S IN K ! ~ !~

IN

RI

CUT OUT

OUT

Fig. 2. Full size d rcu it board sh owing par ts pl acem ent. Com ponen ts mounted on co pper side.
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PARTS LIST
2N5591 o r 53007
7-60pF (ARC04621
440 pF (ARCQ 4031 20 -250 pF
IARCQ424)
.0 2 IlF ceramic
10 T #1 a, %" 1.0., tightly wound, 2
ferrite beads
4 T #1 4, %" 1.0. x 5/8" long
20-1 DOn - use if unit is instable
start with 1DOD. and re duce when
stability is achieved; goes from base
to ground.
2 turns in ferroxcube bead

Fig. 3 . Side view of hea t sin k moun ting.

~Ji@;"-:::="= _ HEAT SINK

NUT WASHER

Care sh ould be taken wh en mounting the
transist or. First, prepare the board by
making th e pads and drilling a hole fo r Ql.
Then mount the board to the heat sink (u se
a big one) with 4 screws and spacers. Then
mount the transistor, using a good heat sink
compound. Be sure not to overtighten the
tra nsistor's mounting nut. Now, aft er the
bo ard and tran sistor are secure , solder th e 4
leads in place . Both emit ter lead s go to
ground. Then solder the shield (metal or PC
board) over the transisto r so that it is
vertical. Be sure to cut a notch in the shield
so that it clea rs the transistor.

To tune the amplifier up, sta rt with
reduce d volt age (8 ~9 volt s) and lo w power
(1-2 watts) . Tune the trimmers fo r maxi
mu m output. If ins t ability is noticed , yo u '
may need to add RI. When operating pro
perl y, the am pli fier should provide 5 ~6 dB
of gain with 13. 5 volt s.

Q1
C1 C2
C3: C4

C5
c6
RFC1

New! Eleven
tones in one
encoder.

• L -C oscillator.
Stable - no R -C
circuits to drift.

• No batteries
needed.

• Full one year
warranty.

sensi t iv i t y abo ve 21,0 MH~ .

Re ad y To GO!
n iE VHF 1 PRESCALER \Oith il u se ful

,

TONE BURST ENCODER

Now, all the popular tone frequencies in
one encoder. Panel switch selects 1650,
1800, 1950, 2000, 2100, 2250, 2400,
2550,2700,2850,3000 Hz.

• High and low impedance outputs ~ works
with afl trsnsmitzers. Level adjustment
provided

Hz-second tone burst time also adjustable.
Continuous tone i f needed.

• Free descriptive brochure on request.
• Order direct. Price $37.50 PPD USA (5%

tax Calif.)

Play Chess b y ma il w ith 8 other players of
comparab le ab ili t y .
For more info. w rite :
U. S . Chess Institu te , Suite 2300
6 East 43rd St. Ne w York N Y 1001 7
Attn : T. Cirillo - WA 2UVC

READ THIS BY " G US" W4BPD

h~~%~~~ air s a~~r~;~~e~~te~~~:d~~~~7 "~ic.Y&~n sv'08

Wi'IyJ NOTtlJ~si~~h:s ~:s~s~~:?gS~b~c;';t~Nt~ {~~ W~iieJ's
ONLY we ekly D X Ma gazine and do it TH E EASY WAY .
D X news _in d epth, upcoming events. d a t es. fr e Qs, times,
D X QS L mfa , st on e s & a rtIcles by DXers, pIc tures, ALL
y o u want to k now ABOUT DXl NOTHING E LSE ! OH
YES - I ereo print FB QS L 's. pr ic ed right . Send 2 5 <,1 for 2 5

~;r¥~§: ~~~st PCl;~ tl~iJ ~oUSA~Oc;~~?a ~U~;~i~~Pl~';:
$6.00 or 1 y r . $ 1 2 .0 0 . TH E DXERS MA GAZINE ,
DRA WER " D X", CO R D O V A, S.C . 29039 - U.S .A .
(T HANKS)

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

A N OLD G A ME :
POSTAL CHESS

U.S. CH ES S I N ST ITUT E POSTAL TOURNAMENT

Wl"i t e n ow f or further deta ils

Ind i an a Residcn ts ad d 2 % s a les t a x .

$89 .95 postpaid in U. S. A.

AN -TEK INDUSTRIES

A complete kit of part s minus the heat
sink is available from Circuit Specialists, Box
3047, Sco ttsale , A rizona 852 57, fo r $24.95
plus $.50 shipp ing. They also carry the
S3007 , $ 19. 50 ; th e circuit board , 54. 50 ; and
ferri te beads, $ 1.00 per doz en . Add $.35
shipp ing with pa rt s orders.

AC POWER SUPP LYVI VI DE BY 10 AND 100

................ ...........................................Box 357 R. R. 5 Elkh<lrt, Indj~M 46514 . .WB4DBB
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F. G. Rayer G30GR
Langdon Heath
Upton on Severn, Worcestershire
England

SIDEBAND SNI FFER

Years ago when one modulated an 813,
pai r o f TZ40's or whatever, it was nic e

wh en testing seemed called fo r to get a
hearing of one's ow n tra nsmission . This
needed nothing more than a dio de, pick-up
loop o f a few turns , and a minimum of other
ite ms , Fig. 1. At first I used to pu t audio
into the TX mike circuit from another af
source. Late r, I used to put the diode outpu t
in to a tape recor der, and afterwards list en
for a minute or two to th is recep ti on of the
TX signal.

With CW, you can do a simila r thing, rf
from the TX ac tivating a to ne generator.

With th e change to SSB on some ba nds ,
and separate TX and R X, the latter could
sa tisfy the q uestio n about whethe r the out 
going signal was in telligible, provided rf in to
the receiver was kept well down, and rf an d
i-f gains were at minimum.

With the adven t of the transceiver, the re
was alas no ha ndy mea ns at all of making
easy checks of what other people were
hearing. The SSB Sniffer shown here was
bu ilt to overcome th is.

Met hod of Working

In the in terest s of stability, the Sn iffer
works on one crysta l controlled freq uen cy

only. The frequency can depend on wha t old
crystals are on hand . Figure "? is the corn
plete circ ui t of th e Sniffer or spot fr eq uency
side band rcc eivervwhich is what it really is.
Here, the crystal oscillator is on 3.55 MHz.
It s ou tp ut and a hit of SSB from th e tran s
mitter go to the twi n diode product det ec
to r. The audio output goes to a ta pe
recorder, af am plifier o r to headphones.

I t is handy to have the Sniffer on a
favou red ba nd. If lengthy test s are to be
made, it is on ly fa ir to pu t the TX o utput
into an art ificial load for thei r duratio n.
Otherwise eavesdrop on a bit of your own
transmission or QSO.

If the transmissio n sounds sat isfactory on
the Sniffer fre quenc y , there is every reas on

Fig. 1. Simple monitors f or checking modulation.
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2 .71<: 250pf 120 .0 01 )If' .0011iF
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L1 - 2 4 TURNS
9/32 OIA.• SLUG

L 2:= RFC OR 10 0 TURNS ON
1/4 OIA , 'M f'l.. RESISTOR

Fig. 2. Circui t of the SSB Sn iffer.

fo r sup pos ing it will also be satisfacto ry on
o the r frequen cies or band s - provided you
duplicate conditio ns of correct PA load ing,
d rive, PA meter peak readings and voice level
o r mike gain . Aft er all , if you ever use d Fig.
I with a grid mod ulated PA or oth er tou ch y
AM circuit , you did not need to make a new
check every tim e y ou changed frequency.
Building It

The circui t can be wired on any suit abl e
piece of insulated boa rd , the photo is a
layo ut plan for anyone requiring this.

For son crystals, L I is 24 turns of 32
enamelled wire, on a 7mm or 9/32"
diameter former with adjustable slug, and
has a 4 70 p F parallel capaci tor. Some other
LIC combina tio n which will tunc up wo uld

66

do as welL With a 9V ba tt ery, current was
about 1 rnA wit h no oscillat ion, rising to 4
rnA wit h the slug adj usted for maximum
oscillation. Nee d it be said tha t no thing can
wo rk if th ere is no oscilla tion.

The 1.0 pF capacito r is no t an isolat or ,
bu t gives some protection against sho rts.
Place th e "TX " lead near the artificial aerial
load , co upler, o r aeria l cir cuit somewhere , so
that th e transceiver Svmet c r reads about 59
with the gear at rece ive, and tuned to the
Sniffer frequen cy. (This do es not apply with
a separate T X. where you naturally pro vide
some rf pickup fro m the TX to the Sniffer.)

Now switc h to transmit , and make the
appropria te adjus tments to make gain , grid
drive, PA tuning, and loading. You may have
to adjust th e transceiver tu ning minu tel y one
way or the othe r , since yo u can' t tune the
Sniffer, and you should in any case move the
Sniffer an te nna to get a suitable level of rf
pickup, as shown by best results. Be sure no t
to get too mu ch SSB in to the Sniffer ~ thi s
will prod uce a result sou nding like gro ssly
ovennodulated AM.

. ..G30GR
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MERR Y CHRISTMAS,

HAPPY NEW YEAR,

AND MANY THANKS

. .. to all of you for ma king 1972 our biggest and best year ye t ! We must be
doing something right . . .
- a San Francisco ham writes after several orders "You have th e best-stock ed
ham store in the San Francisco Bay area! "
- a QWCA mem ber from Dallas says "So far I hove received better service
and what I think is better equipmen t than f rom any previous dealer. ..
- an Io wa customer had trouble and returned his 2-meter rig fo r service and
wrote " You received it on 5-23-72, and it arrived back army home 5-25-72. I
just can 't believe it ! Yo ur serv ice is fa n tastic. I never really though t I would
get it back by the time I needed it . .. Yo u may be- sure that I will
recommen d your company to any one and every one who is looking fo r a
GOOD amateur equipment dealer. You are the best."
- a Houston customer orders by phone, we sh ip to his neighborhood bus
sub-station , and his orders arrive the day after he calls them in. He says he
much pref ers this to making trips downtown.

What we're saying with this "horn-blowing" is that perhaps those skeptical
Amate ur dealers who claim the business is dying, ought to take a look at
themselves and see if perhaps the dead item is their interest in going out of
their way to serve their custome r. Of course we'd also like to entice you to
try us next time you buy or trade equipment. How about it?

Our sincere wishes for the holiday season.

Ed Juge, W5TDD Jo Juge, WB5AXZ Hal Adams, W5SGM
Don Stanfield, WA5JIX Bob Edward, W5RDZ and the

rest of the gang at Juge Electronics!

ED JUGE ELECTRONICS, INC.
3850S0UTH FREEWAY
PHONE (8 17) 926-5221

OECEM8ER 1972 TE ·72

FT WORTH, TX 761 10
TELEX 75-8329
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Nat St inne tte W4 A Y V
Umatilla FL 32784

CRYSTAL FREQUENCY
AND ACTIVITY CHECKER
The crysta l checker descri bed here

evolved fro m an idea by W20Z H in and
old issue of Hin ts & Kinks. It has gone
thro ugh several stages of refinemen t , which
is usual with home brew gear. A more so phis
ticated versio n is no w on the d rawing board.
Besides checking crys tal activity , it measures
the di fferen ce in frequency of tw o cry sta ls
up to 30 k Hz. T his differ en ce frequency is
read di rectly on a meter.

Figure 1 shows the circuit diag ram. T he
circuit co nsists of two identical Pierce oscil
la to rs which work in the range of 3-9 MHz
using a 611 1 tube. Th e input capacitance of
each oscillat or is 32 pF whi ch seems to be
th e sta nda rd for FT -243 crystals. Th e out put
of each osc illa tor is coupled to a 12AT7
mixer stage. T he output of t he mixer, whic h
is the difference frequency of th e two
crystal osc illat ors, is fcd to a 6A U6 limiter
which p resents a square wave signal of
co nsta nt am plitu de to a co unt er circuit
consist ing of a meter, two diodes an d associ-

,

ated capacito rs. A fu nction switch put s the
meter in the grid circuit o f either oscillator
for check ing activity. In th e cen ter po sitio n
both oscilla t ors are on , the counter circuit
switc hed in and the d ifference frequency read
on the meter. A range switch selects ranges
of 30 , 10 , 3 an d 1 kHz. These were cho sen
because the meter available was calibra ted in
these scales. Other ranges should work equa l
ly as well , poss ibly up to 100 k Hz.

Con structio n lay ou t is not pa rt icularly
crit ical exc ept that th e two oscillat ors
should be sy mmet rical. As see n in the pho to,
th e counter circu it is built on a sub chassis.
This is no t necessary - in fact it would
facilit ate servicing if all co mponen ts were
mo unted on the same chassis. The trans
fo rmer T 1 is used in reverse to pro vide a
better impedance match and more drive.

The cap acitors in th e counter circ uit are
critica l an d the values were determined by
" cut and try ." If yo u use d iffer en t ranges
fro m those shown . th e values given will

po wEll
SUPP LY
255v

'"

1I26i:""-' - - --+
'"750~~,.

I " r. '255V

~"
o 0

SW20

o

6J II

~~
6 3W.C
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Fig. 1. Circu it diagram of th e crystal frequency and act ivity checker using two identical oscilla tors.
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Th e crystal checker. Controls left to right: On-off
test, fu nction swit ch, ac on-ott.

Fig. 2. Circuit of the m ixer and limiter stages.

provide a sta rting poin t. Use goo d quality in at po int X which has been disconnect ed
condensers. A litt le ext ra invest ment here fro m the transfo rmer . T he mixer t ube
will payo ff in ad ded accura cy. shou ld be removed . Set t he aud io osc illa tor

at 30 k Hz with full ou tpu t and adjust R1 to
full scale read ing. The lim iter can now be
chec ked by red ucing the audio oscillat or
out put to a poi nt where the me ter ju st
begins to drop off. Th is is the threshold
point and the audio oscillat or output should
alway s he above this point in order to
pre sent a co nsta n t' amp litu de signa l to the
counte r circuit. Now move t he audio oscil
lator to 20 k Hz an d then to 10kHz,
chec king th e met er on the 30 k Hz scale. If
the readings are not linear , adjust C1 up or
down for lin earity. over the entire scale. T he
o th er ran ges can be calibrated in the same
manner.

Caution : When measur ing th e frequency
of a crys ta l against a kn own standard,

Aft er double-checking the wiring , test the
oscillato rs first. Insert a crystal o f known
good activity in o ne oscillator. With crystals
in th e 7- 8 Mll z range t he 200 pA meter
should read half scale wit h the components
and vo ltage s sho wn. Now check t he ot her
oscillato r. It sho uld give the same readi ng. If
it does not, it is likely that th e two halves of
the 6J II are not equal. In th is case , adjust
the grid and/or catho de resistor in on e
osc illa tor to achieve the same readings with
th e same crysta l. Th e frequency sho uld
rema in t he same with eit her osc illato r.

There are several differen t ways to cali
brate t he counter circuit. One simp le
met hod is to use four pairs o f crystals with
ex act freque ncy separat ion of 30, 10 . 3 an d
I kHz. Freq uen cies outs ide the.ham band s in
the 6 - 8 MHz range will wo rk fine and can
be sec ure d at a n eco no mical pr ice fro m
sur plus dea lers. First , use t he pair t hat is
exactly 30 k Hz apart. With the range switc h
set fo r 30 kHz and the functio n switc h in
the frequency measu ring posit ion. adjust R1
(t he me ter shunt) fo r fu ll scale read ing. Now
the freq uency separa tio n of any two crystals
can be read d irectly on the met er sca le, up
to 30 kll z. T he o ther ranges can be calibra
ted in the same way .

Anoth er method of calibratio n is to use
an au dio oscillator whic h is accu rate and
which will work up to 30 k l lz. Feed a signal
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OIH AIN!)

~
EXCLUSIVE 66 f OOT 75 TH RU 10 METER DIPOLE

8.'SNO TRAPS- NO CO llS - NO STUBS - NO CAPACITORS
Fully A ir r...ted Thousands A lready in U~ .. Iotr.,-::-t:r=r= ¥i ' :J.-

-=--'i=== ,= =to " . ---=---=
#1640% Copper Weld wire annealed so i t handles li ke soft ~per wire---Rale d for better than full legal power A~ /CW
or SSfl-Eoaxia! or Balanced 50 to 75 ohm feed line- VSWR under 1. 5 to 1 at most height s-Sta inless Stee l hardware-
Drop Proot Insulators- Terri f ic Perf ormance-No coils or traps to br eak down o r cha nge un der weather cond.nons-c-Ccmp -
letely Assembled read y to put up-Guara nteed 1 year-ONE DE SIGN DOES IT ALL; 75· 10HD-QN lY $12.00 A PANDI

Model 75· 10HD $60,00 66 n 75 Thrll 10 Meters Model 75·40HD $4 0.00 66 Ft 75 Thru 40 Meters
Mildel 75· 20HD $50. 00 66 Ft 75 Thru 20 Meters Model 40 -20 HD $33 ,00 35 Ft 40 Thru 20 Meters

Model 80 ·40 HD $42 ,00 69 Ft 80 ·40·15 Meter (CW)

OR THRU YOUR FAVO RITE
ORDER DIRECT OR WRITE FOR CIMOI1 ' AIN!) 300 S. Shawnee DISTRIBUTOR

f Ul l INFORMATION Leave n w or th, Kan sas 66048

I11LcOMMU NICATIONS Ii1l.COMMUNICATIONS
HOTCI\RRIER DIODES HP28ua ....5 .16 , ' VS1 ~ OO M" ,odbv HAl 4.'S4.25 HALIO·! REPEATER IDENTIFIER

~
nms : ~:m:it:: 1 :mml~i~ ' I¥:4iI431',,1\6;;~'i ~~~~J8Ii M. S .I '"

li NEAR ICS 109N S IS I09t .11 0~ " . SII, 14, N suo I!'*' i · ' · ·~~~';'; · ~~..~MCI42 9G..S1IS MCI49&G SJ .2' MC' S80G SS 60

DIGITAL ICS f.. LI1L .. S . l~ MCIGIP SJ.l O MC12J P S .9'
mY t . ' ~ ' r" r H'i''' w

MRTL ...Cl SiP......SI.1 0 ... CB80P SHO MCl 90P S2.00
MC714P, MC12IP. MClal P. Mc/91P S l.~ ' Circuit board wired & tested .. . . $75.00Mcmp ..,su , MC91DP sa J ~ MC9160P ....S6,4 ,

O' P TTl 1400,J4GI. )402,141O.1428, 74JO. I44 0 ". With rackw!cabinet. .. . . .. . . . $115.001404.14 05 ....S. 60 1441, J4 8 ~ . 1496 SUO 1441 sr. ts
1412 S . 1~ 1413,1 414 SI O~ /41 ~ S2.4O
1486 SI.11 1490.14 81/493 S1.10 /4 111 suo TTL logic. Power li ne frequency cou nter for 3

MPfT 01. S .60 m J819 S5Sf ETS 40,)J MOSH L .... S 1.6~ minute 0' less timi ng and co ntrol. Easi ly re-
TOROIOS Iod" " G., ,,,,I CFl 02·0 6, Cf 102 0 I, Cf 101 0 1 ;,.

CF161·0 1 .....SI ,\ Fl' RftOXCU6E FERRITE aEA OS 1 ~iS 1.1 5 programmable di ode ROM uses on ly 27 diodes
CINCHI[ SOCKETS 3 1[ S, 14 DIP ... 5 .60 10·ICS. lG-O ," ....~ .10 (depend ing on call) to send DE " any call " . Low

MA~Y OTHER DEVICES ANDCQMPONENTS IN STOCKwA ITE FOR CATAl OG impedance aud io with volume and to ne cont ro l.

HAL COMMUNICATIONS All circuitry incl ud ing PS on small G10 glass PC
board . Write 10' fu l l deta ils . HAL COMMUNI-

Box 365L. Urbana IL 61801 • 217·359·7373 CATIONS, Box 365L. U rbana IL 61801

reme mb er t hat t he ou tput of the rruxer 1S

the difference frequency so it must be
determi ned if the frequency is above or
below the kno wn standard. Fo r example , t he
known frequency is 715 0 kHz and the me ter
reads 10 kHz. This can be eit her 7 160 k Hz
or 71 40 k Hz .

If, after calibratio n , the crystal chec ke r
does no t agree with readings taken on a
BC-22l fre quency meter, th e BC-221 may
be sus pect. If it is several ye ars old , the
spread between check points in the calibra
tion book ma y be too great. The military
inst ru cti on book says that ch eck po in ts
sh ould be within 1.8 dial divisions on the
low band and 1.2 on the high band. This
err or is no t t oo grea t when using the
fundam ental rang e on the high band but
beco mes quite significant when multiplied
fou r t imes. A wid e difference in check
po int s is caused by aging of compo nen ts .
One solution is to feed a 100 k Hz cry stal
calibrator (which is zero with WWV) in to the
BC-22l with its 1000 k Hz o scilla tor on in
the "chec k" position. Many more check
points can now be heard. For example, you

70

will hear a check po mt at 7 150 kH z, WhICh
would not otherwise be readable. Always
choose a check point as close as po ssible to
the frequency being measured. The accura cy
of the che cker is on ly as good as the
accuracy of calibrati on so close att ention to
this is highly re commended.

This instrument ha s been in daily use here
at W4AYV for over a year and the perfor 
mance has been most gratifying. It would be
especially useful for those doing any serious
wo rk with cry stal SSB fil ters. Fo~ instance,
it is possible to more nearly ma tch cryst als
'for zero separati on than list ening on a
BC-221 or receiver. Fo r su ch jobs only one
frequency range wo uld be needed , pe rhaps
the 5 kHz range. T his wo uld simp lify co n
struct ion and calibrat ion. In fact , fo r just
matching crystals , no calib ration is neces
sary. It is indispensable when et ching crystal
blanks for filt ers. A separation of, say , 1.8
k Hz can be read precisely wh ich beats try ing
to measure suc h separation on a BC-221 .

. . .W4AYV
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;l t. Why m~trict your
l\ 0pQrating hour~

bQcau~Q of tQIQvi~ion
and harmonic
intQrfQmncQ _

U~Q thQ bQ~t filtQr~ availablQ
Barker & Williamson

SELECT THE RADIO FREQUENCY FILTER THAT M EETS YOUR REQUIREM ENTS.

Character- lnser- Frequency
Power Istlc ticn Cut-Oft of Max. Allenu-

Mod el Capacity Impedance Loss f requency All enual ion etten
Number (Watts) (Ohms) ( db) ( MHz) (MCjs) in (d b) Type Intended Use P,iu

423 100 SO U <::0.3 ss 63.5 > 50 l PF 6 Meter ~adio StU 5
Amateur

'" lOll SOU < 0.3 .. 57 >60 l PF Citizen Band 12.45

425 1000 SO U <:0.3 34.0 52.0 > 70 lP F Radio Amateur 2U 5

52.0
TVI Filter

426 lOaD lOU <0.3 34.0 > 70 lP F Radio Amateur 24.95
TVI Filter

427 1000 SO U <0.3 ".0 63.5 :>10 lPF Radio AiJ'I!teur 6 - 29.95
Meter Fitter

419·80 100 SOU <0 .3 5.6 7.0 > ' 5 l PF Harmonic 80 Meier 15.00
Radio Amatetll

420-40 100 SOU <0.3 112 14.0 > 45 l PF Harmonic .ro Meier 15.011
Radio Amateur

421-20 100 SOU < 0.3 22 27.5 > 45 l PF Harmonic 20 Meier 15.00
Radio Amateur

422-15 100 SO U <0.3 30 36 > 45 lPF Harmonic15 Meter 15.00
RadioAmateur

428-81) 1000 SO U < 0.3 5.6 7.0 >45 l PF Harmonic Radio 24.95

~O.3 11 .2 14.0 :>45 Amateur 80 Meters "
429·4(} 1000 50 U lPF Harmonic Radio ' 24095

Amateur 40 Meters
430-20 1000 SO U <0.3 22 27.5 > 45 l PF Harmonic Radio 24.95

Amateur 20 Meters
431-15 1000 SO U :':;::0.3 30 36 >45 . l PF Harmcnic RadilJ 2.4.95

Amateur 15 Meters

All abou Filt ers Are Alto Auilable in 10 Ohm Unbalanced I mJldances.

Model Center Bandwidth

\\:~~
Number f requency at 3 db Shape fa ctor Insertion Loss Prici
373-2 146 MHz 5 MHz 40 db/ 3db-12 max. 1.5 db (max.) S39.95
373-6 51 MHz 3 MHz 40 db/3db -20 max. 1.5 db (max.) 39.95

-~~ InpuV Output Impedance.. . 50ohms
~ $"';; a Maximum R.r. Power (PEP) . .. . . .... .. . . 100 watts

Mounting . .... ....... .. Integral wall bracket furnished
Size. . . . . 6%" x 8%" x 3~ "
Weight . 2 Ills.

~a BARKER I WILLIAMSON INC.
- - CANAL STREET. BRISTOL. PENNSYlVANIA 19007 • (215) 7B8·5581



~LOSE OUT SALE

ON l Y $179.95 (Prepaid Shipping)

Regularly
$250

• FOUR CHANNE LS - IND EPENDENT SWITCHING - 34/94 & 94/94 INCLUDED
• FRONT SPEAKER - HEAR CLEARLY OV ER CA R NOISE
• LOW PROFILE - FITS UND ER DASH - UN DER SEAT - ANYWHERE
• MICROPHONE - MOUNT ING BRACKET INCLUD ED
• WARPING CAPACITORS ON BOTH TRANSM ITTER AN D RECEIVE R CRYSTA LS

• TWELVE PUSH BUTTO N CHANNELS
• FRONT SPEAKER
• LOW PROFILE
.25 WATTS
• MICROPHONE & MOUNTING BRACKET

MODEL B
ONLY $249.95

(Prepaid Shipping)

Regularly
$300

Send Mo ney Order - Cashier's Chec k - Certified Chec k51SIMPSDN ELECTRDNICS, I N C .
E:! 2295 NW. 14th St. • Miami, Fla. 33125 • Ph: 633-3261



George Schrey er WB6TOX
27282 Eastvale Road
R olling Hills CA 90274

10 AMP
VARIABLE

POWER SUPPLY
T his power supply grew out of t he

«Versatile Variable Power Supply " de
scribed by W6SLP in the June 1968 issue of
73. That circuit u sed a capacitive mu ltiplier
feeding t wo german ium typ e 2Nl 970 power
transistors wired to adjust t he output voltage
to any desired level. I fou nd severa l diffi cul
ties in his circuit. First there was no way
that his capacitive multiplie r could supply
po wer to the out pu t tran sist ors when the
pulsa ti ng de fro m the bridge was at an
ins tantane ously lo w po tential. Also that
ex tra filt er circuit in serie s wit h the high
curr en t de path cau sed an undesirable extra
volt age drop. The 2N 1970 's in the dropping
circuit had a tendency to leak badly under
heavy loads. When they leaked too much the
output voltage would rise - and the output
curre nt would rise - and th e temperatu re
would rise - and the leakage would rise 
and so on to terminate in a well kn own
result . After two o f the 2N 1970 's redi ffused
themselves all over the inside of t hei r cases, I
decided tha t this supply just wasn 't going to
hack more than just a small load .

The supply that I built is a legiti mately
regu lat ed de supply that is capable of up to
10 amps at any voltage be tween 2 and 36
volts, and st ill remain in one piece. Ripp le
and noise is less tha n 10 m V at fu ll load and
the ou tput volt age dr ops off less than ~ volt
from no load to full load . It is bu ilt of the
least expensive and therefore least exotic
par ts that I could dig up. Many of the
component s can be found in surplus stores
at mu ch less tha n their catalog prices.

Theory of Operation

Thi s supply uses tw o silicon power tran
sistors , Q3 and Q4, in a ser ies regulat or
circui t. They are fed by a full wave bri dge
and a large filter ca pacitor. Q3, Q4, Q2, and
Ql fo rm a triple Darlington with a gain of
about 400,000 at 10 am ps.

Q5 an d Q6 , alo ng with a few other
components, form the err or am plifie r cir
cuit. These two transistors sense th e output
voltage and adjust -the bias on th e regulat o rs
so that the output voltage maintains a preset
level. Any ch ange in loading on the supp ly is
fed ba ck out-of-pha se so that the regulators
will compensa te fo r it. Also any input
change, incl uding hum, is vir tually elimina
ted by the regulators.

C2 pro vides a nearl y pure de voltage for
the err o r amp lifier. D5 allows C2 to charge
from the power path but does no t allow it to
discharge back. In this way only t he sma ll
load of the error amplifier is pla ced on this
capaci tor. R2 prevents D2 fro m blow ing up
when the supply is t urned on. R3 provides
the collec tor load for Q5 and will di ssipat e a
little over tw o watts when the sup ply is set
to a high outpu t vo ltage.

R4 and R5 balance the current between
the two regulator transisto rs so th at one of
them will not h og all the current and run too
ho t. The 10 am p fuse, F2, is there to pr otect
the regulat ors against a not -too-d rastic over
load . It pr obably won 't help if the supply is
shorted go od and pro per. On e of the regula
tors will probably su cceed in pr otecting the
fuse.
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Fig. 1. Circui t of the 2-36V, 0-10A variable power supply .

R7 is a bleeder to· keep t he output voltage
down to ab out 2 or 3 volts wh en the volt age
control is set to mini mum. Any resid ual
out put above 2 volt s is caused by leakage in
the regulat ors o r their drivers.

The volta ge contro l pot is connect ed to
the ou tpu t co nnector so that any voltage
drop cause d by R4, RS, F 2, or MI is
compensated for by the regulato r.

C3 is t o help d rop the output impedance
of the supp ly and to provide some transient
protection fo r the supply.

The Design

I have fo und that a regulat ed su pply can
provide about the same dc outpu t voltage as
the rms voltage ra ting of the transformer at
full loa d. The tra nsfo rmer can have the same
curren t ratin g as the su pply is supposed to
have and it will behave just fine. With a 35
volt su rplus tra nsfo rmer wo und with # 12
wire , a fu ll-wave bridge , and an 18 ,000 J..l F
capacitor bank , I could get 47 vo lts no load
an d 38 volt s minimum at a 10 am p load.
This mea nt that at full load and a 35 volt
outpu t , my regulators, Q3 and Q4 , could
dro p no more than 2 volts . I fo un d that the
RCA 4 04 11 or t he type 2 N3772 were t wo
of the few silicon power tr ansistors t ha t
would do t he jo b and still no t cost too
mu ch . These types are ra ted at 150 watts
and 30 amp s and cost about $4.25 eac h .
T wo in parallel provide all the power di ssipa
tio n t hat is req uired. A type 2N30 55 would

74

work for the regulators , but I don't recom
mend this . T hey are ra ted at 11 5 volts and
15 amps but their Vce(sat) is too high at
high curr ents. Vce(sat) at 5 amps is about 6
volts minimum. This limits the ma x imum
outpu t voltage of the supply to about 30
volts. The 2N 3055 has one big redeeming
cha rac t eristic, however, it s cos t is half that
of the others. ...

T he regulator driver , Q 2, should have a
lo w saturation volt age at ab out 300 In A. A
2N 30 55 will wo rk here as it behaves better
at lower curren ts . You can use a [owe r
power device than t he 2N3055 her e as it is
never called upon to dissipate more than I S
watts. J ust be sure t hat it has a high
collect or curren t ratin g so that the regulat ors
will no t starve fo r base cur ren t.

T he regular pre-driver , Q 1, can be almost
any signal type as long as it has low leakage.
Jcec should be less than I /lA , and it would
help if the transistor ha s high gain. A
2N 3643, available from F airchild at abo ut
$.50, o r a 2N 16 13, avai lable from ju st abo ut
anyb od y at $.75 , will wo rk well .

Th e err or amp lifier , Q6, can be t he same
as Q I . It sho uld also have lo w leakage.

I had surplus rectifiers in the bridge , bu t a
funny thing hap pen ed wh en I tried to
d ischarge the filt er capacit ors with a scre w
driver wit h the power still on . Where I had
had four rect ifiers, I t hen had three bolts.
On e rectifi er managed to survive . I replaced
t he sur plus jobs with HEP 15 1's. Th ese work
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very well alt hough they are ru nn ing right at
th eir volt age rating. Th ey cost $.79 each. A
HEP 152 might be a better idea because i t is
rat ed at 200 volts, bu t they cos t abo ut
$1.25.

When th e supply is used at high currents
and lo w voltages, th e regu lato rs have to
dissipate t he most power. At a cu rre nt o f 10
amps and an output of 10 vo lts or less, the
regulat ors have to dissipate 300 wa tts or
more. This is very ro ugh on t he supply but it
can handle it. When low o ut put voltages are
desire d , it is better to use a low er trans
fo rmer voltage and keep your electric bill
dow n. By hook ing th e supply to a low er ta p
on the transfor mer , such as a cen ter tap , the
supply will st ill work just the same up to 15
volts or so and it will rem ove 20 0 wa tts of
dissipa tion from t he regulato rs. Th e supp ly
should be turned off and the filter capacitors
discharged before the voltage ran ge is
changed. If you don ' t do thi s, yo u may be
buying some mo re rec tifiers. Th e switch
should be capable of handling 10 amps.

Constru ction of the po wer supply isn 't
critic al except fo r a couple of th ings that are
quite imp ortan t. Any wires th at carry the
heavy output current s sho uld be at least # 16
and should be as short as possib le. This
esp ecially ap plies to the ground wire . Also
Q3 and Q4 should be mount ed on large heat
sink s and the hea t sinks should be mount ed
on the outside of th e cabinet in a loc ation
wh er e th ey can have exce llent ven tila tion. If
poss ible the fins on the heat sinks should be
ver tical so the hea ted air can flow up past
the heat sinks wit h litt le d ifficulty . Q3 and
Q4 mus t be mounted with good silicon
grease , and , if possible , the heat sinks should
be elect rically float ing and th e mica washer s
eliminated .

The volta ge control pot I used has a line ar
taper, but a reverse audio t aper would work
better if yo u can find one . Th e value is not
critical, any value between SK and SDK will
work fine .

This supply is highly useful to p ower
sma ll projects as well as big ones . It will
handl e 6 and 12 volt F M tw o-way rad ios o r
24 or 28 vol t sur plus gea r as well as cha rge
ba tterie s. With a 4[2 limiting resistor it even
pu lls a n ice litt le arc .

. . .WB6TOX

MORE RANGE •••
with NO NOISE

5200 PaNima Ava., R ichmond CA USA 94804
THE ONLY aSL BUREAU to handle all of
your as Ls to anywhere ; next door , the nellt
state, the ne xt county , the whole world . Just
bundle th em up (p lea se arranQ8 alpha betically)
and send them to u s w it h payment of 5Il! ea L:h.

• Operate at home - 110 VAC or car- LZ VDC.
• Supplies regu lat ed DC for tr ansceiver.
.1W in/ 15W out -AC . 1W in /1 (}lJV out-DC.
e A uro T/ R Send fo r brochu re ON LY $69.9 5

QUEZAR COMMUNICATIONS
PO Box 235

T itu svill e, N .J. 08560
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Chew the rag all day
or win the contests...

the CX7A makes them both easier.
There are a co uple of different ways to look at
sig na l / one 's CX7A. You might compare it to a ca r.

For the rag-chewer 's co nvenience and ease
of opera tion; it 's st r ictly in the Roll s-Royce
category.

For the com peti tive -m ind ed amate ur,
it 's like driv ing a Ferrari.

That' s beca use the eX?A was designe d with
uncompromi sing quality. With more featu res
than you can imagi ne. The rig equals a room
full of gear , all neatly enc losed in a co mpac t,
desk-top unit.

~Slgna//one
13130 Yuko n
Hawthorne, California 90250
Phone (213) 679-9022

,)

It lets you do thi ngs no other rig lets you do.
And do all of them better . Si tt ing at the co nso le
of the CX7A you 're in co mmand of the amateur
rad io universe.

Whet her yo u're a Roll s-Royce type o r a
Ferrar i-mi nded guy. I

See the rem ar kable CX7A at your sig nal/one
deale r's. Or write for a detailed broch ure.
For $2,395, you'll be the coolest rag -chewer
in tow n.

Or the hott est com pet itor.



With Signalzone's CX7-A
you settled for the best.~~~~~

11 0 Oc el'
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Now meet the rest of the best.

A few sho rt years ago, Signal / One intr oduced the solid-state CX7-A . It
was qui ckl y recogn ized as the worl d's most advanced radio transceiver. It still is.

Now, Signal /One is more than just the CX 7-A. A lot mor e.

-tJ -

For openers, we've added two new receivers. One : the CR-1500, a dual-channel
syst em is so advance d - in selectiv ity, sensitivi ty and versa tili ty - you won 't
find anything like it
this side o f a research
laboratory. The
CR-1200 receiver, ou r
oth er new one, fea
tures a single VFO. If it weren't for its bi gger brother, it-w ould be the finest
receiver you could buy.

There's a new CT-1500 transmitter, the matching transmitter for use with the
CR-1200 and CR-1500 receivers. It incorporates
all modes of ope rati on and includes the famou s
Signal /One RF enve lope c lipp ing, broadb and
tun ing , full-automatic CW keying, and many
oth er featu res.

We're also introducing a new transceiver, the CX-10, wh ich conta ins severa l
CX7-A features. In addition, it can be used with either ou r new AC or DC power
supplies, an external VFO , and oth er accessories.

Our new accessories include a deluxe station
con sole, speakers, 2-meter and 6-meter
tran sverters with direct digital readout and FM
capability, and custom microphones.

In the past years , there were one or two names in amateur radio gea r th at
meant the finest. In their time they were.

Times have changed. Now , if you want the fin est, choosing is easy.
It 's all at Signal /One.

13130 Yukon , Hawthorne, Ca. 90250 (213) 679-9022 J;;5/gnal/one
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Murray Ronald VE4RE
Box 974
Brandon, Manitoba
Canada

TRANSMISSION
LINE SECTIONS

I n modern amateur practice the transmi s
sion line is usually of the concentric or

coaxia l ty pe, although it could also be of the
parallel conductor type (i .e. , shie lded or
unshielded twinlead and open-wire lead).
Most amateurs, if shown a length of coaxial
line, cou ld readily suggest the obvious use;
namely, inte rconnecting the ante nna and the
station equipment. But it would be safe to
wager th at only a few would be aware th at a
carefully selected length of transmission line
terminated pro perly can be made to ac t as a
capacitor, an inductor, or even a resonant
circ uit.

TVPE OlEI.ECTRIC
VEl.OCITV

I'"ACTOR

COAXIAl. POLVSTVRENE 0. 6.

COAXIAL
,...

0 .18-0 .80PO\..VSTVIt ENE
)00 0 _

APPR OX. 0 .10T.WUlI-LEAO

150HM5
APf>ItOX.0 .1I0TWIN-LEAD

A transmissio n line has a characteristic
impedance (Zo) determin ed chiefly by con
dutor size and spacing and by the dielect ric
consta nt of the insulating material betweer
th e conductors . If a tra nsmission line i:
terminat ed in a load whose imp eda nce is
equal to the Zo of the transmission line, it is
said to be flat , or nonresonant . This is the
desired condition whe n using it as a feed line .

However, if the line is terminated in
something other tha n it s Zo , st range things
beg in to happen. Such mismatch result s in
reflection of energy from th e terminating
load and creates standing waves on the line,
the in teract ion of th e outgoing and the
reflected energ y being th e cau se of the

waves. Extreme mismatches occur whe n the
line is terminated in a sho rt circuit or if left
open-circuited. Refer rin g to F ig. I will give
some idea of wha t occurs. If R L is much
greater than Zo a volt age max imum results
and vice ver sa. A voltage minimum along the
line would mean that the generator wou ld
"s ee" a low impedan ce if attache d at tha t
po in t. Note th at peaks and valleys of eit her
the voltage or current curves are elect rically
separated by a qu arter wavelength.

a) RL much less - than line impedance. Voltage
minimum, curren t rna:arnurn a t load.

b) RL much greater than line impedance, volt age
maximu m, current minimum at load.

Fig. 1. Curren t an d voltage standing waves on a
transmission line termi nated in a resistive load.

Going on to Fig. 2, consider an open
ended transmission line whose length is an
electrical quarter wave. The termina ted end
is " short ed" by a load who se impedance is
infini te and the refore a voltage maximum
will exist. A voltage minimum will ex ist a
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a) Sh orted case (ZL = 0) b) Open -ende d case (ZL = (0 )

Fig. 2. Impedan ces ex perien ced by an r f gen erator for various lengths of transmission line.

qu arter wave to the left - which inc identalJy
is where the generator is attached. Rem em
bering th at a series-tuned circuit act s like a
sho rt circuit at it s reso nant freq uency and
that the generator is seein g a very Jow
impedance b eause a volt age minimum exists
there, it seems logical that the line could be

TO ANT ENNA

acting as a series-resonant circuit , as ind eed
it is . Qua rter wave and half wave sections of
transmission line have many practi cal uses,
as furt her study of Fig. 2 will indicate.

These sections will be freq uency sen sit ive
and will have high Q . When designing trans
mission line sections, th e physical length of

r".
1

(a) (b) r, 'H

" 1

Fig. 3. TI R si wt ches f or single band opera tio n: a) wi th out transmitter isola tion an d b ) with trans
mitter isolation.
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Fig. S. Alternator filter usin g open quarter wave
coax section.

Z o All Y VAL UE

".- - --
Z o: j Z IIl • ZOU T

;---- - - ,,, - - - - --II
Z,----"". ¢!==:::;:::::::::=====i~:.----J L30UT

2. 11 = Z OUT

Z OUT = 4 X ZlI'!

b) Half wave mat~hing tran sformer (1: 1 ratio).
Applicable to balanced or un balanced line.

a ) Quar ter wave ma tching transformer for balanced
or un balanced transmission lines (un balance d
shown ).

Zo SAME " S H EOLl ...E

Alternato r or Genera tor Hash Fil ter

More th an one trap may be paralleled to
get tw o- or three-band operat ion.

Referring to Fig. 6a, the quarter wave
transfo rme r can opera te bo th as a st epup
and stepdown rf tra nsformer. Fo r exa mple.
if lin is less than Zo , then Zout will be
grea ter than Zo o Of course th e reverse also
hold s true. A commo n applicat ion of thi s

open-ended qu arter wave sectio ns and are
placed in parallel with th e ante nna terminals
of th e receiv er2

. If the tr ansmitter is at 28
MHz, even harmonics ( 54 MHz , 112 Mll z,
etc.} are att enuated.

z..

-;-i'f=======:=J TO A...T£ ......AOR T R SWITCH

qu art er wave sec tions repeat th eir charac 
teri stics (see Fig . 2). A mechanical swit ch of
some type must be used to short th e
sec tions ; however , the voltage and curre nt
ra tings are not too stringent.

I ha ve constructed 50 MHz versions of
bo th T r switc hes and fou nd them to work
quit e well , but no absolut e measurements of
isolation were made. An attempt to use
back-to-bac k diodes to give au toma tic sho rt 
ing of th e quarter wave sec tions on transmit
did not give the required isolati on - this was
to be expected.

Fig . 4. Harm onic interference trap for transmi tter
use.

T
" .
1

the section will be found to be less than the
free-space wavelength, and is calculated by
multip lying th e velocity factor times th e
free-space wavelength. Jim Fisk 's Coaxial
Transm ission Line Handbook ' contains
several t ables pertaining to the physical
length of coaxia l line sections. Som e of the
sta nda rd and not -so-st andard tricks with
tran smission line are tou ched on in the
remainder of this art icle.

Coax Tr Switch

T he swit ches sho wn in Fig. 3 utilize
quarte r wave and half wave sections in the
sho rted condit ion to pro vide receiver isola
tion during transmit. Dual-band operation is
possible on cer t ain harmonically related
bands such as th e 40 and 15 meter bands if
frequency excursions are not too far fro m
th e design center frequencies. Such opera
tion is p ossible because odd mu ltiples of

Transmitt er Harmonic T rap

This ty pe of trap is very effec tive over a
limited freque ncy range and may be very
helpful in eliminating channel 2 TV inter
ference caused by 10m transmitters. Receiver
harmoni c t raps may be constructed from

c) Trombone matching transformer (4 :1 ratio).
Unbalanced to balanced (in direct i on of im pe dance
stepupJ sh own .

Fig. 6. Transmission line sections as matching
devices.
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SUPER CRYSTAL
THE NEW

DELUXE DIGITAL
SYNTHESIZER!!

fROM ~
TRANSMIT AND RECEIYE
WORK REPEATERS
SUPER ACCURATE-- - .0005%
fUll 2M COVERAGE - -10 KHZ

device is to rna tch the 70n impedance of a
transmit ter to a quarter wave mobile whip
whose impedance is about l On . Using the
formu la given, th e Zo of the line would be
about son, so a sectio n of S2S1coax works
fine. Alth ough it would not be feasible to
delve into th e the ory of operation of this
transformer , its operation is related to what
you have seen in Fig. 2 for the open and
shorted quart er wave line sect ions.

TO ANTENNAC======~i""t--+

Fig. 7. Lightning protector and static drain .

-EARTH-= GROUND

Referen ces
1. Fisk , Coaxial Transmission Line Handbook , 73 ,

July 1966.
2. Ran d,. Television Interference Handboo k , Th e

Nelson Pub lishin,.g Company.

Lightning Prot ector and
Static Drain

This device can be placed at th e transmit
ter or even at th e antenna if a good ground is
availab le. It pro vides a de ground bu t does
not grou nd rf at the freque ncy it is cut for.
Naturally it is inh erently a narrowband
device , but it do es have application with
single-ba nd antennas.

In summary , then, th ese sectio ns are very
selective and can provide accura te ly tun ed
resonant circuits with only a tape measure
and a pair of sidecutters . They make excel
lent single-ba nd rf tra nsfo rmers. They can be
used to const ruc t low-loss rf switches
Although nothing was ment ion ed on the
subject of mat ching stubs, it is possible to
use lengths of transmission line to supply
capacitive or inductive reactance for the
purpose of rna tching an antenna to a feed
line. Th is review of t ransmission line sections
could at best only hope to skim the sur face,
since th e the ory behind th ese devices would
fill a book. It is ho ped th e reader will pur sue
th is subject further and in greate r depth .

., .VE4RE

2000

DETAILS
~ ELECTRONICS

BOX 1201B
CHAMPAIGN
ILL 61820

• ! 9 9Ls
HARO-lO -FIND PRECISION TOO LS ""--

Lists more than 1700 items-pliers , ~
tweezers , wire strippers, vacuum systems , ~1:
relay tools, optical equipment, tool kits
arw:I cases. Also Includes four pages of
useful - Tool Tips· to aid in tool selecuen, ~

AlSO: PARTS,ETC .,
COMPLETE STATIONS- 
ALL CHANNElS SYNTH.

ULTRA -BAL

SEND FOR FREE

C ryst a l Co n t ro lled C O N V E RTE R S f o r O X , F M
A T V , S p ac e and oth e r uses. E x tremely se ns it ive
a nd fr e e from sp u rio u s resp o n ses. With A .C.
power su p p ly. C ho ic e o f t -f ma ny in sto ck ,
Upg rad e y o u r st a tio n to JAN E L .

50 MHz 2. 0 d B NF $ 74 .9 5
144 M H z 2.5 dB N F $ 74 .95
220 M H z 3.0 dB NF $ 79.95
43 2 M Hz 5.5 d B N F $74.9 5
All pos tpaid. Writ e for full deta ils. Also pre
amp s. A sk abo ut our OSCA R special 435 MHz
c onver ters . P.O . Box 112
JANEL Succasu nna NJ 07876
LA BO RATOR IES 20 1-58 4-6521
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UHF
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Steph en J . Burns WA3CXG
126 East Walnut Park Dr ive
Philadelphia PA 1 9120

RADIO ASTRO~~OMY

for RADIO AMATEURS
T he th ou ght of opt ical astro no my con

jures images not only of Moun t Wilson
and Pa lom ar but also of th e many thousands
of amateur observers th rou ghou t the coun
tty. On the o ther hand, radio astronomy
brin gs to mind visions solely of hug e install a
tions such as Arecib o and Jodrell Bank; th is
is in large part due to th e availab ility of
small visual instruments , whic h makes ama 
teur participation possible, and popular .
Such op t ical observers send in hundred s of
rep orts each mon th to na tion al socie t ies
such as the American Associati on of Vari
able Star Observers, and their dat a prove
invaluable to astronomi cal research .

Pred ictably, rad io astronomy curr en tly
has no similar " sky patrol ." However , it is
possible for hams to init iate such a wat ch on
the ir own with a rea sonable initial outlay
using essentially what equipment they pre
sen tty posse ss. I int en d to show in th is brief
article what kind of set -up is necessary and
what data can be obt ained from rad io
astronomical observatio n.

One of the pr imary factors influe ncing
the quality of HF and VH F radio tra nsmi s
sions is the emission of the sun in the region
of the electromag netic spectrum from the
ultr a-violet through the x-ray domain. Some
correlation exists between visu ally observ
able su nspo ts on the on e ha nd, electron ically
detectabl e so lar radia tion in the HF and
VHF range, and sho rt-te rm behavio r of the
ion osph ere on the o the r. Analy sis of either
or ha th of th ese phe nome na can have
substa ntial pre dict ive valu e fo r skip condi
tions. The ham is in an ideal position to
gather , analyze , and make use of such data.
Th is is still a wide op en field where original
research with simp le equip ment can poten 
tia lly be of significant scient ific value .

A brief word on the history of rad io
astronomy may suffice . Fo rty years ago,
January of 1923, Karl G. Jansky , a Bell
Teleph on e enginee r, det ect ed " a steady hiss
type of stat ic of unknown origin." He had
discovered t he radio emission fro m th e
cent er of our galaxy at a frequency of 20. 5
MHz. Five ye ars later Gro te Reber, working
with a homemad e pa rabo lic dish ante nna in
h is ba ckyard started exploring the sky in t he
VHF region. In 1944 he published th e first
maps of the radio sky and in th e same year
det ecte d solar rad iation at 10 MHz. G. C.
Southworth and J . S. Hey SUbsequen tly
fo und solar thermal emissio n at cent ime ter
and met er wavelengths, resp ectively. T he
developmen ts in radio ast ro no my since the
war ( the predic tion and detection of the
int erste llar hyd rogen line at 1420 MHz, to
name one ) have been too num erous to
recou nt here ; the interested re ader is re
ferred to the works listed in the biblio
graphy .

How difficu lt is it to get sta rted in radio
astronomy ? Not at all, rea lly. Th is author
has successfully supe rvised a grou p of high
scho ol students using lit tle more than un
sophisticated FM receivers and T V antennas
to observe bo th sola r and extra -solar radia
tion . The advanced amateur radi o astrcno-

Fig. 1. Block diagram of a ra dio telescope .
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Fig. 2. The 22. 2 MHz receiver and Est erline A ngus
recorder at the Kalbfleisch Field Research S tation.

mer may event ually wish to expand his
observations to extra-galactic sources which
provide a greater challenge du e t o t he gener
ally weaker signa ls involved. But the sun
ma kes an ideal first targe t because of its
rela tive strength and discernible effect on
radio commu nication .

, A radio te lesco pe consists bas ically of the
items shown in Fig. 1. Init ially , the cali
brated SOUTce can be omitted since me asu re
ments will be tak en relat ive to an arbitrary
baseline. A desirable rec eiver will hav e a very
low nois e figure and extremely high gain
stabilit y (for every gain var iation is seen as a
change in the recorded noise level) . Typi
cally , regula tion to 1 part in 40 ,000 for h igh
voltage and I in 3,000 for filam ent voltage
are employed . Th e rec o rding device for our
purposes co uld be no more than a glorified S
meter, but preferably a strip lin e recorde r.

In 1968 I firs t experimented with the
fea sibility of a small scale rad io observatory
at the Kalbfleisch Field Research Sta tio n
(Huntingto n NY) of the Ame rican Museum
of Nat ural Histo ry. Our "shack" con sisted of
a single channel receiver op erat ing at aro und
22.2 MHz, an Esterline Angus model AW
rec order, and an eight elem ent Yagi (see
Figs. 2 and 3) . We na turally directed our '
atten tion to the sun, being th e strongest
source of ex tra terrest rial rad io waves with
th e q ualified ex ception of Jupiter , but that's
another story enti rely . Using the armstro ng
me thod we were able to point the beam at
the sun throughout the greater part o f the
day . (By the way, it gave excellent resu lts on
15 me te rs. ) Aft er a wh ile we were able to

84

identi fy the various types of solar bursts we
had re corded, and recognize their charac
teristic sound wh en we heard them again. A
det ailed description of these em issions can
be fou nd in Steinberg and Lequeux . (See
bih liography.)

Although virtualJy any ty pe of ant enna
may be used init ially , the ordina ry three
element beam (or, of course, larger ) is
pre ferred because of its directivity and sub
seq uen t gain. The feed line shou ld be ade 
qua tely sh ielded and un broken from anten na
to rece iver. Any possible sources of attenua
tion , such as T -R relays and ligh tn ing arrcs
lars, sho uld be removed fro m the line
(un less on e is monito ring a local lightning
sto rm , in which case an arrestor is a neces
sityl ).

,The receiver sho uld be ideally a sing le
conversion superh eterodyne with a high
S+N(N ra tio. A rough way of asce rt aining
the noisiness of yo ur receiver is first to liste n
on a clear frequen cy at midday, using the
widest selectivity available, with th e anten na
first connected, and the n with a 50[2 resisto r
across th e receiver in put terminals . Th e drop
in nois e level should be significant. Repeal
ing the test at th ree in the morning should
yield an alm ost imperceptible change. T his is

Fig. 3. View of the eight element beam used in the
Kalbfleisch system (photographs courtesy the
American Museum o f Natural History ).
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a good sign that the system is bo th quiet and
sensitive enough to make detecti on of solar
emissio n possibl e.

Up to th is point I have no t mentione d
what frequ en cies should be used fo r obser
vat ions. T he th ree major co nsiderations her e
are tr anspa ren cy of the ionosphe re to in
coming signals of .tha t frequency, free dom
from terrestrial in terference (b oth communi
cations and noise) , and per forman ce of your
syste m (receiver plus antenna) at that fre
que ncy. As a rule the 15 meter band is a
goo d place to sta rt. The Kalbfleisch sta tio n
has fo r several yea rs monito red ex traterres 
trial sources at 21 MHz using o nly a com
mercial three element mo no bander fo r an
an tenna .

Choose what appears to be a clear fre 
qu ency eith er below or above th e ham band .
In ternational fixed stat io ns ab ove and aero
nau tical sta tio ns be low will ma ke frequency
selec tio n a difficult ma tter. After you have
found an open spo t, stay tuned to it for
severa l days using the bro adest selectiv ity to
ascertain it s freed om from potent ially int er
feri ng sta tions. Listen carefully and after a
whil e you should begin to recognize noise
that sounds no t like ordina ry QR N. If you
are fo rtunate eno ugh to have once heard an
audio recording of a solar flare, you migh t
ide n tify what yo u are receiving as such.
Rememb er to use broad selec tivity - the
pu rpose of th is is to allow as much as
possible of the signal (which is essen tially
broad banded) to go th ro ugh, sinc e power
o utput will be d irectl y pro por tion al to band 
wid tho T he Kalbfleisch unit uses in its i-f
am plifier a crysta l filte r wit h a wid th of 13
kH z.

Now that yo u are reason abl y certain the
sun is coming th rough well , you can co nsid er
the ma tter of recor din g th e output. There
are several choices available as to from wh at
sta ge the signal sho uld be taken . At Kalb
fleisch we rectified the aud io ou tp ut of th e
receiver . and having imparted a characteristic
time co nsta n t to it (R x C) , fed it into the
0 - 1 rnA grap hic reco rder (Fig. 4). The
purpose of the back bias ing arra ngement is
to allo w the recorder pen to be positioned so
that the fu ll scale of th e inst rum ent can be
used. The 47,000n resisto r simply isola tes
th e de power so urce from the recorder.
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Fig. 4. Detec tor and back biasin g circuit used
be tween the recei ver and recrcder. Th e variable
resistor R and th e capaci tor C determ ine the tim e
cons tan t.

Clearly, the higher the value of R, the
lower the cu rre nt the reco rder will see . We
were hard put to find individu al paper
ca pacitors to provid e th e necessary tim e
consta n t of abo ut five seco nds . Elec trolytics
were avo ided since experie nce has sho wn
th at their capa citanc e varies too much with
time and temperature to be useful in serious
work, though th ey are perfec tly sat isfac tory
fo r in it ial observations.

An alte rnative to rect ifying th e aud io
outpu t is taki ng th e filt e red de tector volta ge
from the receiver , whic h will be in the orde r
of 1/2 volt , pass it through an RC circuit
sim ilar to that in Fig. 4 and the n feed it
d irectl y to a recorder with the requisite
sens it ivity . During pe rio d of obse rvatio n the
receiver ave sho uld be turned off or ground
ed at the appr op riate place, since th e R-C
combinat ion provides the time constant
regula tion necessary ; the anI, noise blan ker
and suc h should also be off.

A graph ic recorder is the one piece of
eq uipment needed to comp lete your ob
serva to ry. Unfortunately for the prospective
rad io observer the prices of new un it s te nd
to be rather high. A survey of Philad elph ia
and Washington, D.C. surplus sho ps reveal a
prep onderance of recorders designed for 22 0
volts ac at 50 Hz, which can be bought for
less tha n $80. The effect of running such an
inst ru ment on a 60 rat her than 50 Hz line is
that the chart spee d will be slightly higher
than no rmal , just enou gh as to make time
reado uts on sta ndard pap er difficult . If you
are inclined to experime nt a little with
clockwork, it is poss ible to bu ild int o an
ordinary wall clock a device whic h will send
ou t pulses every so often, say at hour or ha lf
hour inte rvals. This way th e time of a

IN 34 A ' "~
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particular event can be readily determ ined .
As an alt ernat ive to purch asing a recorder ,
the physics department of a local university
can be chec ked out as a source of a loan of
one.

J ust to become acquainted with the noise
strength profil e at the frequ ency you have
chosen, let the recorder run at five to six
inches an hour for several days. Because of
ionospheric . absorpt ion and divergence (see
Han bury Brown and Lovell , p. 16), signal
stre ngths will be great er toward s mid day .
Stu dying th e pro file of bursts requires a
spee d of twelve to twenty inc hes per hour,
but th is must no t be done indiscriminately ,
lest you find your paper consump tion get
ting out o f hand.

The information yo u sho uld seek a.t a
result of yo ur observatio ns is what correla
tion exis ts bet ween ty pe and intensity of
solar ou tburst and propagation on the ama
teur bands. Data suc h as what frequencie s,
areas and paths are affec ted are of grea t
interest. I would be please d to hear per
sonally of the problems and progress the
ama teur rad io astro nomer encounters.

I hav e conce ntrat ed here only on th e sun,
being th e most read ily obse rvable radio
sourc e. If you are so incline d yo u can find a
list of celestial radio emitters in the several
books on radio astro nomy list ed in the
bib liography. It will hopefully no t be long
before op tical astronomy assoc iati ons have
their counte rpar ts in radio as tronomy . Ha ms
could poten tially provi de a vast amount of
valu able data to the scient ific communit y,
and themselves gain an understand ing of the
st ill obsc u re wo rkings of the un iverse.

. . .WA3CXG
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MEMORY·MATIC 8000 OELUXE
Cap aci ty f o r 8000 bit s in 8 R ead/Wr it e Pl uggab le Me m o ries.
Eac h m emo ry c an st o re either a s in g le message o r a number
of sequent ial m essa ge s. Nea r-fu ll a nd Overlo ad a larms . "Mes
sage S t o p" for c har. insertion. "F u l l C ont rol " we igh t ra ti o ,
m essage Inte rr u p t switc h , va r. trans. d ela y . 11 5J220V ec ,
50/60 H z, in cl . SM-2 1B and MS T ·50 featu res. S h . w t . 8 Ib s.
I fncl. 3 ·50 0 and 1 -1 0 00 b it m emories .) . . _$898.50
A dd it io n al M emo r ies 5 00 bit $21. 50

1000 b it $ 3 7.50

~~f"-:"i: .
~.- - - .

MEMORY·MATIC 500-8
500 or 800 bit R!W memo
ry . Store s e it h e r a s in g le
message o r a n um b er of
sequential messages . " Mes
sage Stop" f or c har. in se r
tio n. N ear-fu ll a n d Over loa d
a larm s, re m o te control fo r
S t op/S tart of m e ssage . toct.
SM·21 B featu res. Sh . wt 4
Ibs.(50Q-bit m e mory) $ 198.5 0

(8 0 0 -bit m emo ry ) $219.5 0

HF F REQU ENCY
STANDARD - FMS-3
Ma rk er s a t 5 , 1 0 . 2 5 , 5 0 ,
100 , 2 0 0 a nd 400 kH z . 4 00
k Hz c rysta l. No unwanted
m arkers. Latest lo w -p o w e r
IC s. Osc . an d o utpu t bu f
fe re d . Sh . wt. 2 Ibs. ( Less
Ba t t e r ies) . . . . _$32 .95

CR ICKET 1
T h e " f e a t u r e- p a c k e d "
mod era t e ly-p riced k eyer!
Key ed time b ase , jam-p ro of
ap ac i n g, s id e tonelspeak e r .
R ear controls f or w e igh t ,
speed, vo lu m e , t one. auto
semi -au to., t u ne. 115V ao or
1 2 V dc . S h . w t . 3 lb s , $ 4 9 .95

VHF FREQUENCY
STANDARD - FM S-5
Cal. rece ive and tra nsmit
c ry sta ls in 10 , 6, 2 and . 1 %
m eter FM ba n d s. Mar ke rs f or
all F M c ha n n els . C h eck de
via t io n. Prec is io n 1 2 MHz
c ry sta l. N o u n wa n ted mar k
e rs , Osc . a n d outp ut b u f 
fe re d. S h . wt. 2 lbs_ ( L ess
Batteries) _ ..• $ 4 4. 5 0

-,-.- ~---.-
MET EORIC SCATTER
TIMER - MST-60
Precision t im e r fo r m ete o ri c
sc atte r commu nicat io n s. 6 0
Hz time b ase p ro v id es 15 ,
2 0. 3 0 and 6 0 seco nd o u t 
ou t. S ync hronize d to WWV .
Automa t ic and m a nual out
p u t s . S h . w t . 2 Ib s. . $49 .50

~ _...s ;
BROAD BA ND PREAMP
1- 30 M Hz. 36 d B ga i n d ro p 
p ing t o 1 9 dB at 3 0 M Hz . 3
d B Max . N.F . , 12 V d c, metal
c ase w it h mo unting lugs. 2 x
1 % x 3 / 4. su -c ev gu a ra n t ee.
S h . wt. 6 oz $ 17.95

SPACE ·MAT IC 21-8
T hi s S Wl TC H A 8 L E k ey e r
g ive s YOu · ·e ight- k ey e rs · in 
o ne." Rea~ switc hes cen d e·
le t e d Ot or d ash mem ori . s o r
char J w o rd spacing. In st a n t
sta rt . se lf <omple t ing d on.
d ashes a nd c h af J word spac
ing , A dj . w eigh ti n g, s id e·
tone/ sJ)eake r , d o t-dash m~
orie s, Iam b ic , 1 1 5 V ac o r
12 V d e ($ M -2 18 o n ly .) $ h.
wt. 4 te e, . . . . . . ~89.5 0

2-METER PREAMP
. . .. $9.50 Ki t

. .. . . . . .. .. $ 12.50 W ired
O ptio n for 15 0 - 2 5 0 V d e
O pera ti o n $2_95
2 0 dB Gain. 2 .5 N .F _ 12V

d c , S ize 1' · x B ' " x ~" .

D io d e p ro tected MOS F ET .
9 0 -d ay gu a rantee. S h. w t . 4
oz Major Comp onen ts
Separa tely S h ie ld ed .

ELECTRON IC F EATHER
TOUCH KEY
A c o mp le t e ly solid-s ta t e key .
Detects mere Tou("h o f fin
ge< . Use a s si n gle o r Twin
lev er k ey. Operates w it h all
p osi tiv e o r negat i" . ground
d igi tal k ey e".
$h. wt. 2 Ib s. $22.9 5
(Remote SIS S Wl1. f or M M 
50 0 6 and M M 8 000 ) $ 2 7. 9 5

5·ycar guaranteesSend for Cat alog
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Jim Clack WA 8MLP
14525 Longacre
Detroit MI 48227

A

INDUCTANCE

"HENRYOMETER"

COlI. MfTU

THEMETER ...

DIRECT READING

I kno w fo r a fact that man y of my fr iends,
as well as myself, have hoxes of chokes

and coils which are of no use withou t kn own
values . Most of th ese inducto rs, it will be
fo und , ar e still good and may have ap plica
tio ns in pro jects. Even though th e chok es
may be aged and dust y , un dern eath may be
a coil th at could save y ou a bit o f money on
th at receiver or linear you ar e about to
build. All yo u nee d to save yo urse lf th is time
and money is a " Henryometc r." Unlike
bridges , wh ich are slow , and man y times
inaccurat e, or the capacita nce method of
resona ting wit h a grid -dip meter , the Henr y
ome ter reads d irectly, lik e an ohmmeter. All
it should cos t yo u is a few parts from t he
junk box and a litt le time .

COIL TO rI'IT11
BE TESTEDll I

IN34

I MA

)-- - . - S · I;
l OO NOT .rl
SU8STIT UTE J "T" TE ST BUT T ON

(OPTIO N Al!

IOOf\..

9 v-ss-

'-----l I-- - --4- .........-I

Fig. 1. Circui t o f the direct reading inductan ce
m eter.

The- fl enryo me ter is based on t he formula
for ind uctive reactance . Th is states that the
two variables which co ntrol reacta nce are
freq uency and ind ucta nce. Since the Henry
om eter supplies the frequen cy , inducta nce
will co nt rol reactance . Th us, this is a reac
tance, or ae ohmm eter. It o perates in th e
same way as a de oh mmet er ex cep t that an
oscilla tor replaces the batt ery , for an uc
curren t ; and a diode on th e meter changes it
back to de to registe r on t he direct curren t
milliammeter. .

You will find this me ter very easy to
build and simp le to op erate . Most any PNP
transistor will work in it , bu t t he diod e must
be a I N3 4 . Th e case can be mad e very sma ll.
fo r all th at need be contained is a batt ery.
meter, po ten tiomet er , an d small c ircuit
boa rd . T o test a coil, co nn ect it across the
termina ls, pu sh th e t est but ton (or con nect
the lea ds as wit h an ohmme ter) , adjus t the
con tro l fo r zero, o r one m A, le t up on t he
test button, and read th e value ind ica ted .
You may calibrate it with know n values. It
should rea d acc urately from .2 5 to 10
milli he nri es. Yo u might wish to add rang es
by add ing a selec tor fo r meter shun ts. On e
importan t pr ecaut ion is to use leads as sho rt
as po ssible to keep added induct ance as low
as poss ib le.

.WA8MLP
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TRANSVERTER
Paul L. S chmid t W9IDP
21 4 N orth Washin gto n
Bloomfield IN 47 424

FOR 20 METERS
1:'x fJ fl fl d 'he ("ol'emw' 0f.'" o /l r si flg!e O f dual band t runsrci rrr
ui t l: (J u ni! th ai ./('a{(I ((·"'; cnn ron ion ! " ip.h ~/(, l'd mixill {!.

T h iS is primarily for tho se hav ing
single-band or two-band tra nsceivers

having 7 5 or 80 meter capabilit ies but wit h
no provision fo r 20 me te r op eration . T his
describes an outboard 20m transver ter
wh ich is hooked in to th e transceiver anten
na line like a linear amp lifie r with it s
receiving and tran sm itting fu nctio ns co n
trolle d b y the transceiver worki ng o n 7 5m .

The t ran sver tcr uses th e same crysta l for
bot h receiving and tra nsmitting co nversio n.
This wa y th e t ransceiver you are using
" t h inks" it's on 75 whi le it is actually o n
20 m. Asid e fro m the ad ded 20m coverage,
no mod ifica tion o f yo ur presen t t ran sceiver
is mad e ; thus, th e resa le pr ice is u naffec te d .

Whenever I am exposed to a "how to "
articl e , there is always so me thing no t ju st

exactly right abou t the ot her au tho r's
d esign . Therefore , the read er is he re en 
co uraged to receive my ideas in the sam e
ligh t , to make his o wn "impro vemen ts o r
modifica tio ns t o what is descr ib ed .

Figure I gives the fu nction s of the
transv ertcr st ages . I use a 6 .0 25 MHz

AN T ENNA INPU T
TO

RECEIVING CONVERTE R

4 MHz OUTPUT
TO

TRANSCE IVER

14 MHz OUT PUT
FRO M

TR ANSVE RT ER PA

16 MH z

LOAD
R£S ISTER

RECE IV ING CONVE RT ER SE CT ION TRAN SMIT TING CONVERT ER SECT ION

DECEMB ER 1972

Fig. 1. Func tions of rran sverrer stages.
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IS BRIBERY LEGAL?

Where can you buy a o ne ye ar subscrip
tion to a magazine and ge t a set of twelve
back issues as a bonus? That sounds like a
pretty good dea l do esn't it? Well, u nless yo u
have a compl ete set o f back issues of 73 t ha t
is a fa bu lous deal. It is such a good deal t hat
it has a str ing attached - t he twelve back
issues are a free bonus for a subscrip tion, but
t here is one more problem that has to be
faced . Th is is t he postaqe involved. Twelve
back issues are darned heavy an d t he posta ge
cannot be d ismissed lightly. If you want o ne
of t he th ree d ifferent back issue packages
you will have to send a long an extra $2 to
co ver the cost of pos ta ge and han d ling . It 's
st ill a grea t deal. Th e pro blem is that books
can be ma iled at t he library book rat e, wh ile
magazi nes h ave to go pa rcel post, which
costs an arm and a leg .

Over 3000 great artic les have appeared in
our back issues and mo st of them are just as
good today as the day they were pr inte d.
You wi ll have the ti me of your life read ing
all t hose wonderful issues you missed . We
have separ ated th e 'back issues into three
packages. issues from 1960 - 1964 (1),
j 965 - 1967 (III, and 1968 - 1970 ji l l).
These bac k issue bundles are put together by
illit erate appl e p ickers borrowed from ot her
ham maqazfne staffs and thus t here is no
possibility of o ur gua ran tee ing any part icular
issue in your bund les .. . you take po t luck .

A OX FRIEND?
Fo reign subscriptions to 73 are a bit more

expensive t han local ones, natu ra lly 
ho wever we will be happy to enter a gift
subscription for a OX op at th e sam e low
U.S. rate as part ct t his book offer. Here is
your chance to sprea d a lo t of happiness
arou nd the world. One of the most appreci
ated gifts an y OX ham can ge t is a subscr!p 
non to 73. Indeed , We SUSpect that 73 is
read in more co untries around t he wo rld
than any other ham magaz ine .- in well over
200 coun tries at last count!

If you work OX you must have a couple
good friends who wi ll pract ically fall out of
their tree over a subscrip t ion to 73. Try
t hem.

Have yo u ever been shown a kindness by
a OX op ? Maybe yo u visited h im? Reme m
be r his k indness with a 73 subscription.

WH Y THIS OFFE R?
The whole pu rpo se of this offer is to

bring 73 t o t he attention of more act ive
amateurs - to get more subscriptions. Ob
vious ly we are payin g dea rly fo r the init ial
subscr ipti on - but we frank ly in tend to
make it u p n ext year when th e renewal
com es due. In the long ru n all of us will
benefit f rom t h is.

It is obv ious that it is not possib le to se nd
two boo ks wi t h a two year subscription.
Th is offer is val id for one year subscript ions
on ly .

K The Fascinatin!! World
of Radio CommunIcations
i. an introduction to radio
communication. This book
gives you some of the his·
tory of radio communica·
tion and an idea of what
you Can expect from yo ur
new hobby. $3.95 value.

F Th.. fM Anthology has
reprints of all the articles
and technical data from
the early issues of t he fM
Journal. No FM library is
com plete withou t t his
data, much of it just not
available elsewhere. $5.95
value.

G The BEST of FM is a
compilation of the best ar
t icles that appeared in the
FM Journal from March
196 8 through June 1969,
the last of the magazine.
Read the extre mely Con·
troversial Chronicles of 76.
Plus dozens of technical
and circuit articles avail
able nowhere else. $4.95
value.

J Solid-State Projects for
the Experimenter contains
over 60 projects taken

:~~~ ~~11~ar~i~~J:t~a~:~
Converter. Or, maybe a
ham TV receiver. It's all
here. $3.95 value.

L IC Projects for Amateur
& Experimenter is an an
thology of IC construct ion
projects taken from 73
Magazine. Ed ite d by
Wayne Green, it's a must
for any ham library. $3.95
value.

S(Il,ID-STATE rROJ[CfS
lor the[xperimml..

MONTHLY GIFT
A wo nderful an swer t o Chr istmas gift s.
If you have a friend wh o migh t enj oy

gett ing 73, how about send ing him a gift
subsc ript ion? Th is will bri n g him t welve
monthl y r e m i n d er s o f you r
th oughtfu lness - twe lve month ly sessions
en joy ing t he magazine.

You r gift w ill st ar t w ith t he J anua ry
issue , if you like, whi ch will be de livered a
cou ple d ays before Chr ist mas (in time for
him to get you a oresentvl, plu s a gift card
tel ling him who was so thoughtfu l.

You get the bo ok - if you like. If you
insist , we wil l send alo ng t he bonus book to
t he giftee inste ad, aga in with your comp li
me nts . Whatever turns yo u on . But if you
give t he gift subscript ion yo u certain ly rate
the bo ok yourself.

MOREl MORE BOOKS

~
~.. . .' - •>?,

'". .

D The Extra Class License
Study Guide makes all that
complicated electronic the·
ory seem simple. A litt le
study with th is book and
you will be ready to face
the FCC examiner with
confidence. A $4.9 5 value.

E The 73 OX handbook
has every OX aid you
could nop" for . . . QSL

~~~f~~~de,PO&'X'1!c r~~~
WTW country lists and re-

~~::s P~rsth:;n a~r'i'~ m~i~~
prefixes plus a complete
wall·sized world map with
each book' It is profusely
illustrated with pict ures of
many of the top DXers.

~Xso~r:~~BJiff~~en'7g;,~~
There are great circle bear·
Ing maps and charts, and
mo re . . . mOre ... mOre_

A Th e Novice CIa..
License Study Guide has
not yet boon published in
73 or in any other maga
zine . This book contains all
the basic technical inform·
ation needed to pass the
Novice Li~ense with flying
colors - and is invaluable
as a basic text for under-
S':'Und~nt~r:e.Gp,.noe:~~e~l aH:
lustrated and so clearly
written that just reading it
is enough to permIt most
applicants 10 pass their
eKam. $3 .95 value.

S The 73 General Class
Study Guide has, helped
thousands to eaSIly pass
their General License the

~~C~~i~~~ r?tu'~~l~~$;o~
to hedge your bet with this
comprehensive and simple
book? No other study
guide is as complete or as
easy to read. None. A
$4 .95 value.

C The Advanced Class
Study Guide has proven to
be the only complete text
for preparing to pass the
Adva nced Class license
exam. Never before has
radio theory been made so
simple. After just reading
this book it is almost im·
passible to fail that exam.
And remember that in ad
dition to the trouble of
I/Oing . 0 the FCC to take
that exam. there is a little
matter of S9 you have to
ante up. Why take a chance
on failing? S5.95 value.
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FREE BO OKS
Anyone of the following books is avail 

able (postpa id ) as a prem ium if you buy a
subsc ription to 73 for you rse lf or a friend
(or an enemy - or even an AR RL official
sinc e few of th em get it ). One book per
subscript ion.

IMPOSSIBLE OFFER?
The bigger 73 Magazine is the better

reading it will be , we hope you ' ll agree. And
the mo re circulation 73 has th e bigger the
magazine con be - that makes sense doesn't
it? Obviously you have a lot to gain by
helping 73 to get mo re subscribers . . . in
clud ing yourself, if you are a newsstand
buyer .

In the h opes of making subscribing 50
attract ive that it just ca nnot be passed
up - whether it be for yourself or a fr iend.
we are offering the below selection of books
as prem iums - one book per subscript ion
- any bo ok . Does that look l ike a good

deal?
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II Boo k wanted (give le tt er] _
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FREE HANDBOOK
1200 PAGES!

Where else can you get an amateur
radio handbook for free? That's r ight,
you get abou t 1200 pages of art icles
in 73 every year and the magazine is
designed so that each and every articl e
is on separate pages - and 73 is the
only magazine th at doe s this - with
no f lipping to th e back of the maga
zine for a parts list or anyth ing. Every
page of the magazine is numbered

. with the regular numb ers plus special
y ear ly handbook page numbers - all
so you can, if you like , ta ke apa rt
yo ur issues of 73 and pu t them
togethe r by subjec t into a gian t hand
bo ok at th e end of th e year. No other
rre qaztne has anything like th is avail 
able.

ACTIVE EDITORS
On ly one ham magazine of t he four

has editors that are act ive and on th e
air - and have been for years . 73 has
its own repeater go ing - the on ly ham
magazine staff that has do ne thi s. 73
has its own mou nta in top labora tory
fo r VHF - the only ham magazine
with one. 73 is act ive on slow scan
televisio n - the on ly magazine to do
thi s. 73 goes on DXpeditions - the
only ham magazine to do th is. 73 runs
OX tours - the only ham mag to do
this. And so it goes.

And wha t diffe rence doe s all t his
make? Perhaps yo u've noti ced that 73
is mo re involved with the hob by - 73
not only report s the most interesting
news, someti mes it helps to make the
news. It helps 73 to be more fun to
react. to attract better authors for
articles, to bring you more valuable
information on the newest of ham
produ ct s,

Which ham magazine was the first
to report on the first comme rcially
mad e two meter synthesizer? 73 of
course. And which got the first new
units mad e by Genave? And wh ich got
the first Clegg units? The first Inter
nat ional Signa l units? The first Drake
FM units? The firs t Tempo units? And
so on - being active and on the air
helps make 73 more interesting and
valuable, d oesn' t it?

73 NEWS PAGE S
You 'll enjo y th e monthly news

reports on what is going on in th e
hobby - new p roducts - political
happe nings - news of OX - RTTY
ne ws - Slow Sc an news - VHF
news - FCC news, etc. 73 is th e
ONLY ham magazine to cover t he
news of amateu r rad io in th is easy to
read man ner. Keep really up to date
with t he 73 newspages.

If yo u prefe r not to shred your
cop y of 73 there is no real reason why
you should not put the subscription
informat ion on a sepa rate piece of
pape r, on the margin of a hund red
dollar bill, or whatev er tu rns you on.

Regular subsc riptions ordi narily
start with the next publ ished issue of
73 - the November issue, in th is case.
Gift subscriptions marked for Christ
mas will start with th e Giant Jan uary
issue since that is the one tha t should
arrive right aroun d Christmast ime. If
you wan t oth erwise just indica te same
on the o rder.

The regular subscription rate for 73
is $6 fo r on e yea r $11 for two years,
$1 5 for thr ee years in Nort h Amer ica
and $ 1 extra per year for foreign
sub scriptions. Thi s specia l book pre
mium offer is valid world wide at 56
for one ye ar un t il December 3 1, 1972.

Th e recent serio us rise in postal
rates will be forcing 73 to inc rease the
subscri p tio n rate soon - don 't say
yo u weren't warned.

Did you enjoy the art icle in August
on the OXpedition to Navassa? This is
one of the reasons that 73 is dif 
ferent - it is involved. The ed itors get
out th ere and ope rate , go on DX
o e dit i c n s , o rg an i z e them
even - o rganize ham tours - set up
repeater s - wor k in the con
tests - work lots of OX - are actu ally
on slow scan - on RTTY - it makes
the magazine come alive. When the
ed itors write about something yo u
know th at they have the bac kground
to bring you the inside scoop . If you
are the type of perso n who fights
pro gress - opposes change, you are
going to f ind 73 getting your back up ,
for 73 is in there first wit h th e new
things.

Amateur Radio
is more fun

When ) 'OU read 73
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Fig. 2. Trensver ter con trol circu itry .

crystal oscilla to r an d triple to 18.075 11Hz.
Th en the amplified incoming 14 MHz
signal het erod yn es in th e mi xer with t h is to
pro duce th e 4 Mll z o u tput for the t rans
ceiver' s receiver. The rece iving con verte r
and crysta l osci lla to r-tripler re main on
during the transmit mo ue, but d uring
tran smit , an add itional I oS ~HI z rf amplifier
turn s on to provide more 18 MHz power
for a high-level transmitting mixe r.

An d in the tra nsmit mod e , your trans
ceiver's 4 MHz output goes in to a son load
in pa rallel with the inpu t of t he high-level
mixer , t he o u t pu t of which dr ives th e 14
.MHz power amplifier.

My crys ta l osc illa to r freq uency of 6.025
MHz was chosen because the crystal hap
pen ed to be on hand. Its th ird harmonic ,
18.075 Mll z, mixes with 4.000 MHz to
give 14 .075 ~I Hz fo r CW operati on , and
3.800 MHz low er side band (t he low end of
the d ial o f my WR L Duo-Bander 84)
prod uces 14 .275 ~I Hz upper side band.

Kate that th e requ ired sideband inver sio n
is accomplished in th e conversion pro cess

A hap pier choice of crysta l frequency
might have been 6.06 7 MHz, who se th ird
harmo nic. 18 .200 , wo uld give full phone

92

band coverage an d a little bit more, going
fro m 14.200 to t 4 .400 MHz.

Becau se yo ur tr an sceiver d ial isn 't cali
brate d for t he 20m band , and since the aim
of th is exercise is to kee p your t ransceiver
unmod ified , it bec omes necessary to make
a convers ion cha rt in or der to know yo ur
opera ting frequen cy . A suggested design is
shown in Fig. 6 .

To have the tra nsverte r in the tr an s
ceiver anten na circu it at all t imes, like a
linear am plif ier, it mu st be sw itc hed from
"out" (strai gh t t hro ugh) to " in" (tra ns
verting to 20 met ers) by me ans of a
sub stantial dou ble-po le-do uble-throw wafer
switch. T wo OPOT relays perfo rm the
transmit-receive o perat io n from yo ur tr ans-

73 MAGAZINE
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Fig. 3. Transverter power supply.

ceiver's TR re lay . Control circuit ry for all
this is shown in Fig . 2.

No w that t he func tio ns have been
roughed in , the construction steps should
follo w in some logical order. Plan you r
layout for ease of maintenance and re pa ir
if possib le. The o ne I built requires removal
an d re placement of nine scre ws just to
change a pilot bulb.

Yo u migh t like to com plete the receiving

converter and power supply first. Th en yo u
can list en to 20m while co mpletin g the
tr ansve rt er. Don't forget to un plug the
micro phone from your transceiver during
the const ru ction phase whi le listening to
20 m ; o therwi se , you migh t forget and
transmit thro ugh" the receiving converte r
(n ot recom mended ). A grid dipper is a
mus t fo r pruning an d tun ing, If yo u don 't
own on e, better borro w one.

7~ pF

~:,~."'LJ-1'

~ .'

Fig. 4. Receiving converter.
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Fig. 5. Transmitting converter.

nine yards. Construction details are left to
the bu ilder's good judgment. From the
exp eri enc e gained in constructing this lit tl e
gem, I would say that the most vulner abl e
part is the rf power amplifier following the
high -level mixer. The 6146s are prone to
parasitic oscillations. With 80DV on the
plates these tubes can disintegra te in short
ord er. If my good frien d Lew (W9YEA)
had not sustained my need s by furnishing
extra 6 146s, I never wou ld have been ab le
to complete th e project .

On December 23 my transvert er was
completed . On Christmas mo rn ing I
worked VK3VG . On the 28th I contacted
KZSAB, and on the 29 th, KH6AX. This is
quite goo d considering t he an tenna, a
dipole 25 it up at its highest point ~ a
dipole installed with the assistance of a
loving and patient wife at nigh t in a
snowstorm.

You may wish to vary the circuit
elements to suit the requirement, such as
transverting from 20m to 75 m, etc . One
unique feature of this transverter is the
high -level transmitting mixer, which works
bett er th an anticipated . Another bonus is
the complete lack of birdies or images from
the receiving conver ter. In fac t, it is t he
first su ch converter I' ve built which exhib
ited such purity of output.

.00

."

."

."

."

Figure 3 shows the power supply. Be
cau se my available control rela ys were 6V
ac types, I decided to run a 6V line
be tween power supply and transverter (as
opposed to the usual 12V line). This
practice can spell trouble unless the fila
ment cab le and the common 'ret urn bus are
of gen erous wire size. With relays energized
and filam ents lighted, the current averages
5A. Just half an ohm of interconnecting
cabl e resistance can dro p the filament
voltage fro m 6.3 do wn to 4.6V, with
resulting marginal operation.

Figures 4 and 5 complete the whole

,

/ ,
/ ,

/
/

,

/ ,

/
1/

14 20 0 1422~ 142 ~0 1427~ 14300 1 432~ 143 ~0 14 37

T RANSv ERTER FREQUENCY

Fig. 6. Frequency conversion chart. . . .W9IDP
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STEP UP TO TELREX
Professionally Engineered Antenna Systems

Single transmission line " TRI-BAND'" ARRAY"
By the only test that means anything .. .
on the ai r co mpar ison . . . this array co n
ti nues to outperform al l com peti t ion . ..
and has for two decades. Here's why
· .. Telrex uses a uni que t rap design
employ ing 20 HiQ 7500V ceramic con
densers per antenna. Telrex uses 3 opti
mum -spaced, optimum-tuned reflectors
to pro vide maximum gain and true FIB
T tl-band perfo rmance.

ONLY TELRE X GIVES YOU ALL
THESE FEATURES .. •
• Power rating 4 KW PEP . . .

rain or shi ne
• Wind rating surviva l 110 MPH
• Patented broad-band coaxial Ba lun
• Heavy-duty steel gusset mounting

plate
• A luminu m boo m 2 in ., 21/2 in . 0. 0.

x 18 It.
• Large di ameter, .058 wa ll taper

swaged dural elements for minimum

weight and exceptional strength
to weight ratio

• Stai nless steel elect ri cal hardwa re

With a Telrex Trl-band Array you get 49
lbs . of educated alum inum engineered
and built to provid e many, many years
of perf orm ance unmatched aro und the
wo rld by any ot her make. Longest ele 
ment 36 ft. Turning radi us 20 ft. Shipping
weigh t 65 lbs. Shipping conta ine r 13 in.
x 5 in. x 13 It.
Note; If not ava ilab le fro m your dealer,
o rder direct. You 'l get fast, personal
service.

Telrex Labs are design engineers , inno
vators and manufacturers of the world 's
finest ~ to 160 meter communicat ion
systems and accessories priced from
$25 to $25,000.

For tech nical data and prices 'on co m
plete Telrex li ne. write fo r Catalog PL 71.

Arrays Ava ilab le

Elements shortened
to show details .

TB5EM S395

TRAP

15M 317
20M326

2M609
2M8 14
6M516

and ------

TYPICAL TELREX "MONO-BAND" ANTENNAS
- "Monarch ", 10 DB O, 3 E1., 4 KWP, 2·1/2" 0.0, 17' boom
- " Monarch" , 10 DBD, 3 EI., 8 KWP, 3·1/2" 0 .0, 26 ' boom
- "Monarch" , 14 DBD, 6 EI. , 6 KWP, 1" 0 .0, g' boom
- "Monarch " , 16 OBO, 8 EI. , .8 KWP, 1.375" 0.0 , 14' boom
- " Monarch " , 13 OBO, 5 EI. , .8 KWP, 1.5 " 0 .0, 16' boom

many, many more! send for PL-71 Dept. C

$175.00
$3 55.00
$ 39.95
$ 59.00
$ 63.95

---I-:el.e,v LABORATORIES•e . ' .A TV And C ommun ications A nte n nas S ince 19 21
Asbury Park, New Jersey 07712 201-775-7252
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Del C. Wininger WB6JNI
7400 Tip toe L ane
San Jose CA 95129

PRIMER ON LEDS

Fi g. 1. Experimental implementation of MCD-2 for
digital data transfe r.

those with plastic lenses ; and th ose with a
fla t fac e. The lens type is for viewing at a
distan ce and directly in fro nt o f the di splay ;
and the flat face can be seen at the side more
eas ily but no t as brigh tly .

The first ou tgrowth of the LED was the
op to-isolator. Th is is a LED and a ligh t
sensitive d iode in combina tion. T here are
also LED-trans istor an d LED -SeRs. All of
these come in a little 1/2 inch long package
an d th ey are used for isolat ing one circuit
fro m another. This elimina tes ground loops,
transient spikes , and rand om no ise. The
difference in these th ree packages is the
transfer rat io. The LED-silicon dio de pa ir
has a transfer ratio of 0 .15 %, for instance , if
you put a 16 rnApulse to the LED you get a
2ft rnA pu lse out . If you shunt th e ou tpu t
with 42K ohms you have I volt to play wit h.
The LED-transist o r isola tors have a transfer
rat io that varies depending on the connec
t ion and biasin g of the transist or bu t to ge t
in the ba llpark figure one to o ne tran sfer

T he surp lus market is flooded with ligh t
emi tting diodes ( LEDs). They have

some grea t charac te ristics and are easy to
use.

What arc they? Th ey are .d iodes, they
rectify just like any other diode but th eir
atomic structure is such tha t when the
electro ns jump from one energy band to
anoth er they give off ligh t. Thi s is col d ligh t
an d is in tende d to be seen only a t the
so urce, it is not for reading .

What go od are th ey? Well , they withstand
150 0gs vibrat ion, they will las t ov er a
million h ours without loss of int ensity, they
operate o n low voltage de , th ey co me on in
35 nanoseco nds , they ca n in te rface wit h any
logic circui try and be pu lsed or d riven steady
sta teo

How do you use them? They operate on
as little as two volts. The critica l fac tor is the
fo rward current. You must lim it th is fo r
ward curren t. This is done by putting a
resisto r in series wit h th e diode. This resis t or
is calcu lated using Ohm 's law :
R = El l = Vo ltage you want to use

Curren t limit of th e dio de
A typical LED bums at about 15 rnA; th e
mor e curren t the brighter it burns; thi s is a
stra ight linear rela tio nship . Some LED s take
1 Ampere - if yo u use a hea t sink.

The LED like any diode has a cathode
(where you connect th e positi ve lead) and an
ano de, th e neg at ive side. You take your
ohmmeter and measu re the forward and
reverse resis tance of the LED. When you
find the co nnection wit h the lowest resis
tance tha t is th e way you want to connect
the LED in your circuit - in the forward
di rec tio n . You can' t h ur t it with an ohm
meter.

There are ma ny sizes and shaped of LED
but th ey resolve in to two dist inc t types :

+5V

.CONV
16mA .rt.ri. MCD-2

51 1---- - -
r
'+-1h -l

83-4:+ -7-1I J

----,
I J1..f1.

I
I
I
L
1 -uv

_ ___ I
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S4.50
4.50
250

1.50
4 for 5.00

2.50
1.60

4 for 5,(10

D 1V IS IO ~ Of BOB
WHAN s SON

ElECTRO NICS. INC.

2400 Crystal Dr.
FDft Myers

Florida 33901
{BI 3) 936-2397 '

Send TOe for new
catalog with

oscillator circuits
and lists of
thousands of

frequencies in
stock.

SPECIALS I CRYST A LS FO R,
Frequency Standards

100 KH.- (HClJ.: UJ
1000 KH.· (HC6 ' Uj

Almost All CS Sets. Trans. or gee.
(CS Synthesiler Cr~ S1 al on request )

Any Amateur Band in FT ·243
IExe ept BO meters)

sn Meter Range in FT·243
Color TV 3579 545 K H .~ Iwire leads)

Depend on . . .
We supply crysta ls fr om
16 KH z to 100 MHz. "'A,""oIoI~
Over 6 mi ll ion crysta ls
in st ock.

SPECIAL!
Cr y st al s fo r most
amateur 2·Meter F.M.
Transceivers:

53.75 ea.
Inq uir e about quantity
prices , Order d irect ,
Send check or mon ey
order.

For fin t class mdit add 1St per
cr~ sl a l . ..for airmail add 20e ea.

CRYSTAL BARGAINS

DES K F A X 6500 TRANSCEIVER
Conversio n in Ma y ' 7 2 QST
Comp le te U nit : $15.00. 2 /$25.00

- MACHINES ...
- PARTS
- SUP PLI ES

FACSIMILE &TELETYPEO.P
ANODE

C.P
CATH

"

,,,

NOTES"* I ALL TKlEE MUST BE
CONNECTED TO - sv

* 2 ON NAN I B/I BA ONLY,
OTHERWISE NC

L AW' TEST

Br~'}j~~_ _ --.J
OUT PUT

"'0
N'UTS

+ 5V

rati o. For insta nce 15 rnA in gives 15 rnA
out. Why use diod es whe n transisto rs are so
mu ch better? The diod es are fas te r and th ey
can transfer logic info rmat ion.

The LED-SCR is a typical SCR and does
any thing anot her SCR can do like act ing as a
relay or switc h exce pt that it is t riggered on
by the light from th e LED. Th is isolates it
electrically from th e input cir cuit.

Th e diagram shown in F ig. I shows a
diod e opto-isol at or transferring a 1 MHz
square wave from on e circuit to another. In
computer circuitry which is very sensitive to
tra nsie nts , this is a great thing. The load
resisto r RL was one K ohms and RB was the
pull-down bias resistor necessary to opera te
away from the click point of the IC.

Fig. 2. TT L decoder driver to MA N 1 series .

The next big step in LED complex ity is
the seven segment numeri cal display. I only
menti on this be cau se so many are advertis ed
in the surplus mark et. if you have one of
these you need a decoder-d river tha t con
vert s BDe information to the proper logic to
activate the segme nts. T hey usually run on 5
volts and like t he single LEDs, the segments
must be curre nt limited. Figure 2 sho ws a
typical circui t. if thi s interest s you, write to:
Mon san to , 101 31 Bubb R oad, Cupertino CA
950 14 fo r th eir Product Dire ctory and the
proper application memo s.

. .WB6J NI

TOROIDS-88 o r 4 4 m h y
Never p o t ted--ce n t er -ta p p ed
Ppd in USA only. 5 fo r $2.50
30 fo r S 10 .0 0

• R ibbo n s t or a ll t e lety p e ( ny lo n) 12 fo r $3.5 0
ppd

.11 /16" paper tape : 4 0 ro ll s~FR ESH . $8.0 0

.Single sheet ro ll paper (8 W ') --F R ES H. case at
12 tor $1 2 .50

.SPE C IAL : 6 0 speed m o d 15-19 gears
(74 9 12- 7 4 9 13). $3.50 set p p d

• Ma nual (TM 1 1-2258) for T XC- 1 , A , B, C , D
F a cs im ile Tra n sc ei vers. $7.50 pp d

• F a x paper. 12" x 19" for T X C- 1 , Cut up fo r
De skta x , 2 5 0 sheets. $3.0 0 /pk g

DECEMBER 19 72 T H-55 9 7



GO FIRST CLASS WIT H
WILSON ELECTRONICS

WILSON ELECTRONI CS
present

The Famous DX Contest
WINNING COMBINATION

WA8ZDF
WI LSON M340 & M810 plus SIGNAL ONE'S CX7A '

Wilson Electronics has gotten together with Signal One to make it easy to
pwn the best DX combination available. If you purchase a Signal One CX7A
from Wilson Electronics for $2395.00 we will give you a 6-element 20 meter
beam for $1.00. Now the 6-element 20 sells for $300. If you don't want a
6-element 20 meter beam, we will apply the same value' to any other
combination of antennas you want. Trade-i ns also accepted. for a winning
deal .call Jim Wilson at the num ber below.

WILSON ELECTRONICS
PO Box 116 Pittman Nev. 89044 (702) 457 -3596



AC ROSS

1 . A pul se th at starts a n action .
3. T h e co re of a n atom.
7 . Any ra nge of f requ e ncies w h ic h l ie between

two def ined limit s .
9. T he sma llest p o rt ion of a n e leme nt w h ich

ex h ib its a ll p ro p e rt ies o f t he element.
1 1 . A sma ll lo w- volt age t ype in c a ndesc ent

la m p .
1 2 . T he eleme nt w h ic h receives t h e h igh e st DC

vo lt age in a c a t hode-ray rub e.
13 . A n e lectrica lly-charged a to m .
14 . A lso c a lled d e r iva ti ve actio n .
16 . A sing le u nit capable of se rv ing as a DC

vo lt age sou rce.
18 . A n e x p ress io n of re latio n s in a n equation o r

fo rm u la.
21. A h ousing for a r ad ar a n ten na.
23. A dev ic e h aving a scale calib rated to re ad

d irectl y in decibel va lues at a refe rence
level.

2 5 . A tcu r-etec t rooe electron t ube.
29. A c lu e.
3 1. ShO rt fo r sy nchro nou s .
3 3. A uni t o f cond uctanc e , w h ic h is t he rec ipro

c al of resista nce.
3 4. A type o f m eter fo r m easuring h ea r ing

a b ilit y .
3 5. Th e pick up device o n a reco rd p layer .
36. A c o n n ec t ing d evice .
38. A facs im ile t ra nsm it ter in w h ic h t h e c o p y is

mou nted o n a ro t a t in g c y lin d er .
4 0 . A p lan o r layo ut for a rec e ive r.
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sig n a l w ave f o r m.

6 . T h e deaden ing o f sou nd .
7 . S p ecia l t est pattern for ad ju s t ing c o lo r TV

rece ive rs.
8. Pa y ab le .
9 . A lu m in o u s d isc h arge of e lectric ity t h ro u gh

a ga s.
10. A u n it of measurement.
1 5 . Id e ntified on diagrams by t he letter P.
17. A t ype of bea m.
19 . Th e cen t e r of acti vity.
2 0. To imp a ir . spo il o r b lem ish.
2 1. A sm a ll q u a n t it y.
22. T ermina te.
2 3 . A lso c a lled a rh o m b ic a n ten na.
24. Me t al lic c h em ic a l e lement, A t. No. 50.
2 6. Attempt.
2 7 . A ny c o m p o n e nt part of a vac u u m tube.
2 8 . Acro nym f o r Carr ie r -Op erated Devic e A nti

No ise .
29. A n exc u rs io n of a radio wave from t h e

ea rth to t h e io nosp h ere a nd b ac k .
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p la n t s.
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COUNT ON Ei TUCKER
WHEN PRICE AND QUALITY ARE IMPORTANT

The Mode l 60 Frequency Cou nter
(shown with 160 Het rod yne unit )
me asu res f req uency from 1 KHz to
60 MHz w ith a fu l l 5 d ig it readout
(overrang ing feature provides an
equiva len t 8 dig it di splay). Wit h t he
optio nal 160 Co nve rte r, this ti ny (less
than 4 po unds) coun te r will also read
130 to 160 MHz wi th a sens it iv ity of
50 MV. Wit h inputs of up to 100 MV,
t he un it w il l cove r the full ran g e of
110 MHz to 170 MHz. Only three
switch contro ls provi de co mp lete
operat io n-just p lug in yo ur sig nal
and read t he answer. Not a kit and
no adjustments to be made!

• 10 MHz Crystal Ti me Base 1
PPM/Wk

• 1 KHz or 1 Hz reso lut ion
• 115 VAC or 12 VDC operat ion
• Automatically posit io ned dec imal

Model 60 with Manual and
Accessories $299.00

Model 160 Converter . . $ 50.00

Ei T UCKER
ELECTRON ICS, COMPANY
P.O. Box 1050 • Garland, Tx. 75040

,
The Tucke r Model 5509 Freq uen cy
Co unter has a ful l 9 d igi t readou t
f ro m 10 Hz to 550 MH z. The Tucker
Model 5509 p rov ides th e f inest re
solut ion , hig hest accu racy, and
hig hest sens itivity of any co unte r in
th is p rice range. Ma ny feat ures found
on the Model 5509 can on ly be fo un d
on a counter" cost ing much more .
Like th e Model 60, the Mode l 5509 is
sim ple to operate -just app ly the
sig na l (10 MV or less) an d selec t the
frequency reso lution requi red (f ro m
1 KHz to 1 Hz) and you have the an
swe r. No where else can yo u ob ta in
a counter w ith th e sensitivity, read 
out, an d accuracy of th e Model 5509 .

• 10 MHz Crysta l T ime Base 1 pa rt in
1O' / per day

• Sensitivity of 10 MV to 550 MHz
• Ful l 9 d igi t In- Li ne Display
• 115 VAC or 12 /24 VDC wi th Optio n

Po wer Co nverte r ava ilable.

Model 5509 w ith Manual an d
Accesso ries $950.00

WRI TE FOR SPECI AL

BAR GAIN BROCHURE

FOR INSTANT INFORMATION OR SERVICE, CALL:

• GARLAND, TX (214) 348-8800 • EDISON, NJ (201) 225-2900
• ELK GROVE VILL. (312) 437-8190 • ORLANDO, FL (305) 894-4261

• CHATSWORTH, CA (213) 882-4560



E d Marriner W6BLZ
52 8 Colim a S tree t
La Jolla CA 92037

FORTY METER
FET

PREAMPLIFIER
H ere is a simple ex periment used to

familiarize yourse lf wit h FE T cir
cu itry. Described is a simp le fo rty meter
pre-amp which ca n be used to soup up a
tran sisto r short wave receiver or add sensi
t ivity to an inex pensive 80 or 40 meter
receiver .

O n several vaca tio n trips I used 60 fee t of
wire wound on a dowel 3/8 in . in d iameter ,
and then clamp ed to the car windo w. With
ou t the pre-am p no signals co uld be heard
eve n tho ugh a lo adi ng coil was tri ed , and
several ante nna tuning co ils. Running coa x
back to the tran smi tt er in the tru nk and
ins ta lling an ante nna relay and co ntrol wires,

Bo tt o m vi ew of Pr e-amp sh owi ng inp ut and <J:J tp UI

coil s an d FET socket on the back.

conver te d me to th is sim ple separa te an ten na
install a t io n with th e pre-amp. :",1"0 measu re
me nts were ma de o n the gain , but it makes
the differen ce between no signals and 59
resu lts.

T heory

Since this circ u it was used just fo r the
fo rty me ter ama te u r ba nds , no a ttempt was
made to use vari able tuning co nde nsers. The
u nit was peak ed up by adj usting the slug
tu ning and left un tou che d.

T he RCA FET used in th is circ uit is the
·3N 128 . It is a high impedance device and is
much like a vac uum tube in th at it does not
loa d d ow n the coils like a transis to r. In t his
cir cuit the an tenna was attached to the top of
the inp ut coil -through a 10 p F co nd enser
beca use a random hunk of an ten na wire was
used . If the ant enna had been a coax fed
arra nge men t , several turns of wire cou ld
have been wrapp ed on the bo ttom o f the
co il fo r coup ling. The o utp u t o f th e pre-amp
is taken fro m five tu rn s o f nu mber 23 wi re
into RG 174 small coax to get the am plifi ed
signa l over to the receiver.

The u nit was bu ilt in an LMB bo x ty pe
000 , 3 \1, x 2 1/8 x I 5/8 in . The slug co ils
were '-24 t urns o f n umbe r 28 wou nd o n LW.
Miller ceramic 3/ 8 dia me ter fo rms, ty pe
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EASTERN UNITED STATES TO:

COAX
' 0
RE CEIVE R

LI N K ~ TURNS '

# "
BOTTOM £ NO
WOUND SAlol£

DI RECT ION

'00

"
.0 0 1

...,

I . DRAI N ~

2.. SOURCE -===- (-)0 (+ )

~ . GAT E 0 l ~ VOLTS
4 CAS E 4 • • I

FORTY METER PRE AMP
• ;5 • • 2

2 4 TURN S
... 26 ON
3 / 6 SLUG

\l7 RCA FEr TYP E 3N I2a

::~~~~Al
,apr 2.0. TURNS # 28 EI'I ON ' 18

SLU G ccu. FORIIl.

.W6BLZ

Fig. 1. Forty m et er Pre-amp .

4400 or equivalen t. Th ese slugs are painted
red and cover t he 1.0 to 20 MHz range . The
co ils were mounted in the box as far fro m
eac h other as possible . Normally ther e
should be a shield between the co ils to
prevent oscillatio n , but t he cir cuit was sta ble
and no shield was necessary. If variable
tun ing condensers were used , the extra mass
migh t suggest a shiel d because of more
radiation in t he area between th e coils.

There are ma ny stories about being care 
ful wh en ha ndling FET's, and I do no t dou bt
them. No trouble was had with t his unit.
The case was held with the left hand , and
the snippers held with the ot her , while
cutti ng off the lead s just below the shunt on
the lead s. Grabbing the shunt while still
hold ing th e case, it was slipped off and the
leads fo rmed to go into a transist or soc ket.
The book says to use plasti c tweeze rs and
not to to uch t he FET because st at ic cha rges
fro m snipp ers might cause damage. Need less
to say > yo u sho uld remove the FET while
soldering on the chassis. Wire it all up before
putting the FEr into place , and then pu sh it
in the soc ket with th e power off, and I am
sure yo u will have no t rouble .

When the unit is finished , hook up
every thing and peak the slugs fo r maximu m
gain in to the receiver. Generally the CW or
phone portion of the ba nd can be tu ned
without read justing the slugs for any particu
lar antenna. 1'\0 attemp t was made to try
other ba nds. If you wind coils an d d ip them
wit h a grid-d ipper, t her e sho uld be no
pro blem .
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Model AR-2 $119 Am ateur Net
Amplifier boosts 2 Meter FM output
po~r300%.

2 METER FM .
Complete Stocks All Major Brands
We're Trading High. " Get Our Quote!

... ..,." .

AM SHACK

CRYSTALS
Immediate Shipment on Crystals for

Regency Drake SBE
Standard

$3.50 each

,.. iii ,.

Nearly al/ frequencies in stock. Please add
50r/per total order for postage and handling.

211 6 BEE RIDGE RD. SARASOTA, FLA. 33579
TEL. (B13) 921-4602

BiII - WB4JFK (B13) 921-4602

THE fiAM S H ACK

THE

Mode l HR -21 2 $259 Amateur Net
Includes microphone. mount ing
bracket and factory installed
transmit and receive crystals fo r
146 .94 MHz.

~. ~m

~ ~

~ ~
~
~
~

~ ~
~

. ~

~
~ Mail Orders Shipped Promp tl y Factory Au t horized SALES & ~

n Anywhere ":~::~~DE IN_MASTERCHA:::':~:::""- Lines n
u " Buy it from Bill" at U

~
l.
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Warren Mac Do well W2AOO
11080 Tran smi t R oad
East Amherst NY 14051

LIQUD

PLASTIC

WATERPROOFING

Fig. 1. Coaxial splice waterproofing.

S trange as it may seem, the weather
proofing o f a coaxial cable splice be 

comes a difficult problem especially whe n
the sp lice is to be buried undergrou nd.
Ord inary plast ic elec trical tape, over a length
of ti me underground, will alIow see pa ge o f
water be tween t he layers.

We rec ently came across a sys tem th at ha s
worked very well and that is the use of
" Clear Cast" to encapsula te spl ices. " Clear
Cast" is the trade name for a liquid plas tic
that turns very hard when a proper catalyst
is added and allo wed to "cure." In its
original application, Clear Cast is use d for
hobby projects such as molding, etc .

In usi ng Clear Cast for sealing coax
splices, a car d board tu be -Y2 in. la rger tha n
the co ax is pla ced over the splice. The end o f
a sma ll balloon is placed over t he coax and
stre tched over th e end of the cardboard
tube. Of co ur se t he splice is opened to put
t hese ite ms in place. The coax is th en
suspended in a vertica l pos iti on with the
balloon "seal" down wa rd . Clear Cast is then
poured in the cardboard tu be so as to
surround the splice. The ha rd eni ng catalyst
must be added to t he Clear Cast befo re
po uring. Correct amo u nts of harde ner or

/ I /1

/ 1/1
I I II
I I / ;

I
II I I
11;'1
II ;
/ / ;
II
.1/;
/ / / '

COAXIAL I /
SPLlCE - - _fL-,L

" CLEAR CAST"

CARDBOARD
TU BE

CUT OFF END OF
SMALL BALLOON
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COPI'£ft
TUBING

cata lys t is prescribed on the ca nta iner t hat
the Clear Cast comes in . During th e harden
ing process, a fair amo unt o f heat is gener
ated du e to th e chemical reaction. Approxi
mately six to seven hours are required for
co mplete harde ning. Strange as it may seem ,
the small er amo unts of Clear Cast requ ire
longer times to "cure. " The larger cast s
generat e more heat and apparently cu re
faste r. Once hardened , th e cardboard tub e
and balloon can be removed leaving th e
sealed coaxial splice (see Fig. I ).

Clear Cast also works well as a mechanical
stabilizer fo r vfo and o ther oscillator .co il
assemb lies. A small plastic b ox , just larger
than the co il to be enc apsulated , is used as a
mold . The co il can be suspended by stri ngs
(or whatever means you desire) to a central
posi tio n in the plasti c box. The Clear Cast is
poured and allowed to harden . The Clear
Cast holds the coil ex tremely rigid elimi
nati ng much mechanical vibration and par
tially in sulates the coil from temperature
change. Th e Clear Cast form can he drilled
and tapped to securely mo unt t he co il to a
chassis (see Fig. 2).

A t hird application for this liquid plastic
is to encapsulate, insulat e an d sup po rt the
ver tic al elemen t o f a gro und plane antenna.
Again the ba llo on technique is used to seal
in the plast ic while in a liqu id sta te . Prior to
encapsula ting, the coax cen ter conduc tor is
att ac hed to the verti cal ele men t and the
shield braid is solde red to the copper tubing
(see Fig. 3). At this poin t also , the ground
radials sho uld be soldered to the copper
tube . The balloon seal is str etc hed into pla ce
and the Clear Cast poured in th e top. The

• CLEARCAST "

Fig. 2. VFO coil stabilization .

VERTICAl...
ELEMENT

COAXIAL CABLE

Fig. 3. Gro un d plane vertical insu lation.

plastic harde ns and seals the coax and
vertical element in place (weat herp roof) and
insulat es it fro m the copper rad ial suppo rt .
The entire assembly is moun ted by the use
of stainless steel straps to the mast.

If you are using a gam ma match typ e of
beam, it might be po ssible to encapsu late the
gamma capacito r to pro tect it from weather.
Of course if you encapsulate the en tire
capacitor, plat es and all , you would have to
exp eriment with th e dielectr ic effect of t he
Clear Cast whe n poured between the capa ci
tor plates. Anoth er possib ility is to fo rm a
"cavity" in the Clear Cast so the capa cit or
wou ld be variable ye t pro tec ted.

No doub t once you have experimented
wit h this liquid plasti c you will come up
with man y more applications.

. . .W2AOO

Note: " Clear Cast " and hardener may be
obtaine d fro m: American Handicraf ts Co rn
pany, 680 Main S t., Buf falo, New York.
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VHF
HEADQUA RTERS.

FOR SOUTHERN FLORIDA
WE FEATURE THE CO MPLETE LINE

OF

STANDARD AM ATE UR FM EQUIPMENT

2M FM TRANSCEIVER SRC·146A
Solid state, 2 walt. 5 channe l,
hand held transce ive r.

$289 00

DIGIPET 160 Frequen cy Counter
1000 Hz - 160 MHz

.05 microvolt sens it ivity

$349.95 ppd USA

ALSO IN ST OC K

REG ENCY, CU S HCRAFT, H Y~GAIN

NEW ! SOLIa STATE 2M REPEATER SC-ARPT-l

Comp lete pac kaged repealer designed for today's pop ula r 2M FM
band, 12vee Ideal for new system or emerg ency portable op erat ion .

Ckf'l FM 27 A $ 4790"

!Modify your Gladding 25.__=1 ~ I with our

~.... :.•'~~ ..~ I co::~~~e::ro~etector
~ Improved Sensitivity

Improved IF Gain
Superior Squelch Action
Install in just a few minutes

• • • Complete G-IO epo xy board wired and
aligned read y to install.

EMPORI UM SOUNDS OF POMPANO
51 NORTH FEDERAL HIGHWAY
POMPANO BEACH, FLORIDA 33060

1 year warranty

$19.95 ppd USA



Alfred F. Stahler W6AGX
5521 Big Oak Drive
San Jose CA 951 29

IMPROVED
CIRCUITRY
FOR
KTI CW FILTER

A
recent article (Ham Radio . August . to control; the gain of th e filter var ied
19 70), described the use of the inverse ly with bandwidth, req uir ing constant

KTI - Kinetic Tech nology Inc., 3393 De La readjustment of the rece iver gain control.
Cruz Boulevard. Santa Clara. California I discussed this problem with Mr. Fred
95051 - integra ted circuit active filt er as a ' Glynn . Western Regional Sales Manager for
'selective audio filt er for CW reception . The KTI , and he suggeste d the circuit shown in
suggested circu it diagram is shown in Fig. I . e Fig. 2. He also suggested tha t I use th eir
The aut hor constructed this circuit and Model FX·60 active filt er (Am ateur class
fou nd it to be a very selective filter. but with FS-60 . $4.9 5). This circuit works fine and is
certain reserva tions. At high Q or narrow a pleasure to use. Now the filter has unity
bandwidth the received signal was difficult gain regardless o f band width. i.e., once a

LOW-P ASS
OUTPUT

AO~UST 0

_ 12V " 2V

10K A DJU ST FREQ UE NCY

_ _ _ _ _ _ _ _ ~: ~~~~~~SS

KEEP ALL
LEADS UNDER
2 ' LONG

<,
oo«
~,

LQWPASS OUTPUT
FOR AUDIO USE - KEE P
o lOW ( AROUNO.10 1) FOR
BEST RESULT S, 0 wru. BE
LOW WHEN 0 ADJ UST
RES ISTANCE (B ET WEEN PINS 9
AND GROUND) IS LA RGE

ZOOK POT
c ADJUST

Fig. 1. Original active filter circuit using the FS-60
as i t appeared in Ham Ramo Magazine.

NOTE POWE R SUPPLY COULD BE
2 BY BATTERIES

Fig . 2. Modified active filter circuit.
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Uoyage
EXPEDITION <fROUND THE
WORLD. Remote places:
Galapagos" ..Pi.tcaklh-Easter,
Tahiti, Fti!;jlt:C.::~181J~Yacht.
Shipmate(;::\';~~~~;:..Share
expenses ::: :: : .: . : ::t8~~ Y. .

~ ·::>::} :n:;>.. :: : ::<~.
.~..

Write YANKEE TRADER,
P. O. Box 120, Dept. RW_ ,
Miami Beach, Florida ·33139

' 08

SHIPMATES SOUGHT FOR 'ROUND THE WORLD EXPEDITION
" Y A N K EE T RA D ER" 180 foot, 1100 steel hulled vessel, formerl y well known fo r Coast
Gua rd researc h. is now bei ng ref itted an d air-conditioned in Miami by Captain Mike Burke
of Wind jammer Crui ses' fame . The yacht has tr aveled to t he seven seas, a nd w ill once aga in
em bar k on a pleasure see king adventure a rou nd the worl d beginning o n J anuary 15, 1973
for a n ine month cru ise following th e tr ad e wind s in sou thern wate rs. Sh ipma tes who will
sha re in th e adve nture and ex pe nses are presently so ught fo r th e voy age which w ill featu re
t he ba refo o ted informa lity t radi tio nal to Wind jam me r Cru ises. She wilt visit famo us, trop ical
island ports o f cel l such as Galapagos, Easte r Island, Tahiti, Bali, Mad agascar , Mart iniq ue .
Th e group will ex plo re, skin di ve, sightsee, t ak e photographs, or just loaf in luxur y yachting
st y le known only t o a few millionaires - and t hey' ll do it at th e unheard of rate of $ 18 a
day . For details a nd applicat io ns for th e 'round t he wo rld vo yage, as well as the sho rter 10
day Ca ribbean c ru ises, co n tac t Cap tain Mike Burke, Windjammer Cru ises, P.O. Box 120,
Miami Beach , Florida 33139.
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Keyed signal characteristics as f unction of fjJ ter bandwidth, horizontal scale 20 msec/cm.

signal is peaked , QRM can be eliminat ed by
mean s of the Q co ntrol. On 80 met ers,
in creasing the Q eliminates most o f the
background QR N_

One of the inherent problems asso ciated
with a selective filt er used wit h a keyed
signal is th e effect of filter bandwid th on t he
"sound" or "crispness" of this signal. As t he
bandwidth becomes very narrow , the fil ter
requires more time to reach equilibrium. As
a result , at narr ow bandwidths t he received
CW signal will become dist orted as shown in
the pho tographs.

It can be seen that at 30 Hz bandwidth a
70 mse c keyed signal takes nearly 70 msec
to reach fu ll am plitud e and to decay to zero .
This signal would not sou nd too good at a
high CW word rate. As the bandwidth

increases, the filter output wavefor m closely
ap proximates the input wave form.

I have used this filt er in conju nc tion with
a Ham marlu nd SP-600 receiver. I can obta in
as good or bett er selectivity and in telligi
bility with this audio filter and an i-f
bandwid th of 13 kH z as I can wit ho ut the
fil ter and an i-f bandw idt h of 200 Hz
(excluding single signal effect s).

In addition to selectiv ity, this filter pr o
vides the opera tor with a separat e tuning
contro l wit hin the audio bandwidt h. Signals
can be selected , pea ked and in terfe rence
eliminated wit hout adjust ment of the re
ceiver frequency control or b fo . I believe
that the CW operato r will find this filt er a
useful adjunc t to his receiving equipmen t.

_W6AG X
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Payne Radio Presents the Incomparable

AJLPHAJ 7171 by Ell
DISTRIBUTED BY

PA YNERADID EXCi USIVEL Y

l>- - ----

The " 7 7 " is t h e tinest A m p lif ie r of its ty p e ever o ffe re d f o r A mateu r.
Commercial , an d Mi litary S e rvic e . It is ra te d at 3 000 warts PEP c o n t in u o us duty
fo r Com m erc ia l a nd Military Serv ic e . It s a c oo t, quiet lo afer at 2 0 0 0 w atts PEP.

DNew Eimac 8877! 3 C X 15 0 0 A 7 air -co o ledJ ro u n d ed -gr id triode 0 4 000 vo lt s
on p la t e 0 150 0 w atts plate di ss ip a t io n U 1 500 watt s co n t mu o us-d u ty t ra ns 
fo rmer - tape -wound c o re of gra in -o r iented st e e l - cuts size an d w e ight b y
40% 0 v ecuurr-va rrabre t u n in g c ap acit o r 0 25 mfd oil-filled f ilter c ap ac i
tor 0 V ac u um re lays th at d o n' t "clank " - fc r ultra-q u ie t ,' in stant T /R swit ch 
ing 0 6 0 0 0 vo lt- 2 0 Amp ba nd swatcn O Ba ttre ship const ru c t io n - % " A lu 
minum sides O E lec t ric al and mechanical sa fet y in t e r lock s OComple t e met er
in g by two 3 %" tau t -band qu ality meters - in c lu d in g 0 -5 0 0 0 RF we rt
m et er 0 ALC-adj us t ab le t h resho ld 0 12 0/24 0 vo lts 5 0/6 0 H z . 3 wire , slnqle
p hase 0 COMPUT ER G R A D E B LOWE R - ce n t r if ug a l, b a ll-b ea rin g, lo w -sp e ed ,
u lt ra -quiet - t her m o stat ic a lly c ontrolled 0 G rid o ver-current rel ay " k ic ks- o u t"
w he n u nderloaded or o veecrtven . Pr otects tube a nd in p u t circ u it . A w a rn in g w h e n
"ftat-topplnq " o ccu rs. 0 Desk -T o p C abinet - co m p tetetvset t -c o nret nec 0 9 )1"
x 17 x 18 inche s - 7 0 res. net - 9 0 Ibs . sh ip ping 0 U' s p e rfec t io n fo r$ 1 79 5 
A vai lable fo r imme d iat e delive ry .

SPEC IA L INTRODUCTORY OFF ER

The '? 7" shipped prepaid via Air Freight to nearest air terminal - any
where in the world.

If you want to move up to the finest, the "77", phone lwrite Don
Payne, K4ID, for a brochure, Alpha 77 operating experience, and a top
trade-in on any gear you have - one piece - or the whole station.
Expo rts are our specialty.

MANU FACTU RED BY EHRH ORN TE CHN OLOGI CA L OPERATIONS INC.,
BROO KSV ILLE, FLA. 33512

Ne w Wes t Co ast Dealer HAM RAD IO OUTL ET
999 Ho w ard A venue, Burl in gam e CA 94010

110

Ph o n e
Nights-Sundays
1615/ 3 84 -564 3

PAYNE RADIO
Box 525

Springfield, Tenn . 37172
Ph o n e

six day s
1615) 3 84 -5573
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Specif ica t ions:
• SENSITI VI TY : Be tter tha n 10db si g n al-p lu s- n o ise -to

r at i o for . 2 5 mier ovol ts ilt 28 MH Z .

• S E L EC TI VI T Y ; 2 .4 K H Z @-6db . 1.8 :1 (6 :60db)
sh a p e fac t o r . ( 16 pole c ry st a l latt ice Filters)

• op t io nal : CW -3 00 and 4 00 HZ. FS K -1 20 0 H Z .
• C A R R IE R and unwanted sid eb and s.uppression . Mini

m u m 60db.
e l M A G E e nd I F REJECTI ON : more than 6Odb.
• POWER LE VEL: 300 t o 500 w atts p .8.p.

c o n t in uou s du ty c y cl e .

• POWER AMPLIFI ER : 8072 f in al c o mp le tel y b road
ba nded d r iv er and f inal. 150 w at ts co ntinuous dissip a_
tio n ra t ing . $239 5

Feat ures ;

5/f7na// one
CX7Aby

• A L L M O D ES 10 t hn,l 1 60 mete rs i n f ull 1 M HZ ban d s
with oV llr laps.

• BRO A D · BA N D T U N IN G . I n stant band c h a n ge s w ith _
out tun ing.

• T R U E B R E AK · IN CW wi t h T /R sw itch in g .

• IF SH IF T - delu ..e a R M sl ice r.
• PRE -IF NOISE-BL ANK ER that ' '''I lly works.
• R F EN V E LO P E C L IP P IN G - sound s lik e " Kw.
• T WO VFO'S Tran sceive r Plus rec eiver.
. BUILT ·I N : Spotter , FSK shif t, transmi t o ff se t, watt ·

meta r , S WA m eter , electro n ic CW Keyer.

Incomparablethe

CX 7A - Delu xe integrated station . . . .
Still t o p of th e L in e - ev e n gre a t e r qua lity a nd rehab illty than
ever before

SIGNAL ONE now presen ts the mo st complete line of State-of-the
Art equipment ever offered the Amateur. Available very soon from
Payne Radio .

Cl·~ O_ e ~

0- = 0 e ~-
·0 ;) e e

._ '" ' ~

c,

6~ I ~to_ e e
6 ()O -7 0 • e---

CX· 10 - Integrated stat io n $ 1795
S ing le V F O , P/ S-1 0 requ ired, o ption al b u ilt-in Keye r

CR -1200 State-of-the-Ar t Receiver $ 1095
S in gle V F O , I.F . S hift , b la n k er , high se nsitivltv -c-setect jv itv

CT -1500 State-of·t he -Art transmitter $1 450
S ing le V F O , 3 0 0 watts , PIS - tO required

CR-1500 - Spec ial Application Receiver $ 1650
d ual V FO's

P8-10 A!C $210
PS-1 0 D!C $210
EV-10 - Exte rn a l VF O fo r CX-10 $225
SC-10 - Sta t io n Console $350
CX-2 X - Two meter Transverter $460
Cx-6 X - Six meter Transve r ter $460

Phone/write DON PAYNE, K4/D, for a brochure, personalized service,
and a KING-SIZE trade-in on any gear you have - one piece - or the
whole Station. A small deposit will reserve any piece of signallone
equipment as it becomes available.

PAYNE RADIO
Phone

six days
161 51 384·5573

Box 525
Springfield, Tenn. 37172

, Phone
Nites - Sundays
(6 15) 384-5643
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Calvin Sondgeroth W9ZTK
715 North Elm Street
San dwich IL 50548

A
TRANSISTORIZED

VFO
A perfect project for the newly liberated no vice.
The circu it is assem bled on a printed circuit
board fo r ease in construc tion.

The problems encountered in th e design
o f a variab le oscillato r fo r use in

amateur transmitter frequency control are
manifold . Th e circuit mu st be stab le
elect rically and th e mechanical design mu st
be suc h that the oscillator freq uen cy
det ermining components are mounted in a
rigid fashion . The design to be presented
satisfies both requirements an d utilizes a
rather simple bu t effective mech an ical lay
out.

In addition to electrical and mech anical
considerations, thermal transients are re
sponsible for mu ch of the sho rt term fre
quency variation encountered in normal
operation . The use of tr ansistor s and a well
moun ted toroid al ind u ctor in the tuned
circ uit does mu ch to elimina te th ese short
term freq uency ch anges.

Circuit Descript ion

The oscillator is the familiar Clapp circuit
so often used in amateur vfo applications. It
is different from most in that th e oscillato r
is amp litu de limit ed result ing in a low an d
constant level of oscillation . Q2 is an emitter
follower and isolates the oscillator stage
from Q3 and the output amplifiers . Q3 is a

112

de amp lifier th at supplies bias to the oscil
lator tra nsistor ; an increase in the level of
oscillatio n drives QS furt her in to conduc tio n
which in tu rn lowers the base bias on Q I
stabil izing the level of oscillation at a con
sta nt value . This results in true class A
oper ation for Q l , a condit ion which is
seldo m met in a fixed bias oscillato r. It will
be noted that the output of the oscillato r
stage is further isolated fro m th e re st of the
circuitry by co upling off the collector of Q1
rather than from th e tuned circuit as is
usual ly done. This result s in ex tre mely good
isolat ion between the frequency det ermining
elements and th e rest of the vfo .

Q4 and Q5 are straightforward amp lifiers
to raise the output of th e oscillator to a
usable level. With a nine volt bat tery th e
output at the collector of Q5 was more than
adequate to drive my ho me built vacuum
tube transmitter which contains an untu ned
buffer: amplifier between the vfo an d fre
quen cy multiplier chain . .

The oscilla tor coil , LI , is wound on a
1/2" to ro id core an d the rest of the tuned
circu it consists of a variable tu ning capac itor
shunted by a silver mica padder an d two
silver mica capacitors in the feedback loop.
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Fig. 1. Schematic diagram of the transistoriz ed vto.

Schematic Dia gra m Notes

L 1 - toroi d coi l 1/ 2 " od ' E " m ateria l core.
Amidon asso c iated core T -50-2 . W indi ng 45 turns
n u m b er 2 8 ena mel w ire sp aced over e n t ire c o re .
e l - 100 pF maximum va r iab le cap ac it o r.
J ohnso n typ e S 148 -6 o r equivalent. Remove p lates
as requ ir ed t o pro vide d esired b a n d spre ad.
C 2 - SHver mic a - ap proximately 300 pF . Adju st
e x act value to set lo w er tu n ing range to 3 .5 M Hz.
C3, C4 - S il ve r mica 2000 p F .

C5 - M in ia t u re electrolytic 1 jJ F a t 1 0 V D DW.

These were .002 p F in the unit b uilt, but
t heir value co uld prob ably be increased to
result in even more decou plin g of th e tu ned
circui t from the oscillator tr ansistor.

Coup ling off the collec tor of Q5 requires
th at the load for t he vfo be a high im
peda nc e such as the grid of a vacuum tube
am plifi er or frequency mu lti plier. For low
im pedance o utput a link wound over t he B+
end of the L2 sh ould do the job if it is
necessary t o drive a coax lin e.

The su pply voltage fo r t he fir st three
stages is regulat ed by a zener diode . With a
batt ery power supply in fixed st atio n service
this is probably no t abso lu tely n ecessary,
but the zene r does provide a convenient
means of supply ing the firs t stages with a
con stan t supply .
Mechanical Design

The me chanical layo ut of a vfo is ex
t remely imp ortan t if variations in frequency
due to shock and therm al changes are to be
avoided . Many meth od s have been use d and
some have gone to rath er elaborate len gth s

L 2 - 4 0 tu rns n u m b er 2 8 ena m el w ir e o n 3 / 8
d ia m et e r s lu g tu n ed for m .
C R 2 Z ener dio d e , 1 N7 08 - 5 .6 volts. (Motoro la
H EP -l03 u se a b le)
SA 1 9 VOlt t ransis t o r battery
Jl Mi ni atu re jack
P l T w o p ro ng p lu g w it h sta nd a rd .48 6 p in spac ing
fo r c ry stal so ckets o r o ther to m atc h c o mpan io n
t ransmitte r.
Ql , Q2 , Q 3, Q4 2N 7 0 6
Q52N697

to achi eve mecha nic al stability . With tra n
sist ors and a prin ted circuit board fo r the
layout th e mechani cal design is simplifie d .
The ci rcuit board tie s down t he wiri ng and
all the compo nen ts excep t th e coil and
t uning capacit or. It then remains to devise
suitable mounting arrangements for these
two.

Th e toroidal co il is handled by co nnect
ing it to the circuit board and then encapsu
lating it and it s leads to the board with
epoxy cement. This provides a very rigid
mount mechanically and is q uite sim ple to
use . In addition to t he coil , the three silver
mica capaci to rs in th e tun ed circuit are
spo xied to the cir cuit boa rd to enhance their
m achanical rigid ty. This ex ped ien t is
probably no t absolutely necessary , bu t the
excess epoxy from the coil fas te ning opera
tio n can be well used here.

Th e mec hanical moun t for the tuning
capacitor is o fte n the shortc oming of an
o therw ise good vfo. Since the epo xy u sed to
hold down th e coil and capacitors on the
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Semiconductor Supermart
• MOTOR OLA . RCA . FAIRCHILO • NATIONAL. HEP • PLESSEY

OIGITAL REAOOUT
At a price

everyone $3.20
can afford
• Operates f rom 5 VDC
• Same as TT L and OT L
• Will last 250,000 hours

Actual Size

SPECIAL OFFE R

• Digital readout
• BCOto 7 - Segment

Decoder/dr iver
• 7490 Decad e Cou nte r
.7475 Latch

Only $8.20

PL ESSEY
SL4030

3.5 WAUOIO AMPIC
HI·FI QU ALITY

$3.95
with 12 pages of

const ruct ion dat a

The M IN ITRON readout is a miniatu re d irect
viewed incandescent fi lament 17-5egment) d is
play in a 16-pin DIP with a hermet ica lly sea led
front lens. Size and appeara nce are very similar to
LEO reado ut s. The big different is in t he price.
A ny color fit t er can be used.

NATIONA L DE V ICE S
LM370 AGClSquelch amp $4.8 5
LM 373 AM / FM /SSB strip _ __. $4 .85
L M 3 09 K 5V l A regu lator. If y o u are using T TL
you need t h is o ne . . _ . . _ _$ 3 .00

FETs
MPF 102 JFET $.60
MPF 105/ 2N5459 JFET.... . . . ... . • ... . .$.96
MPF 107!2N5486 JFET V H F/ UH F $ 1.26
MPF 121 Low-cost dual gate V H F RF _. $ .85
M FE3007 Dua l-gate $1 .98
406 73 Dual -gate ". . $ 1.75
3N 140 Dual -gate $1 .95
3N 141 Dual -gate . • . . .... . . .... _$1.8 5

NEW FAIRCHILO ECL
HIGH SPEEO DIGITAL IC'S

9 258 Dual "0" F F t ogg les beyond 160 MHZ
... .. . . . _ . .. . .• .. .. . . . . . ... _ $4.6 5

9 582 Multi-function gat e & amplifier . .. $3.1 5
95H90 3 0 0 MHz d ecade counter •• . .. $ 16.00
A 95H90 & 9582 m akes an ex ce llent p rescaler
t o extend low frequen cy co u nters to V H F - or
use two 9528 s f o r a 160 MHz prescale r.

SIGNETICS PHASE LOCK LOOP
N E56 1B Phase Lock Loop _. .. .. •.
N E56 2B Phase Loc k Loop _
N5111A FM / IF Demodulator .. . . • . . ..
NE566V F unctio n Generator .
NE567V T on e Decoder

P lease ad d 35et for sh ip p in g

$1.60
1.60
4.00
2.00
1.60

make
1.60

LP2000
IN A

Circuil Specialisls
Box 30 47 , Scottsdale. A Z 85 257

FACTORYAUTHORIZEOOISTRIBUTOR FOR
Moto rola REP - Circuit-Stick - Plessey
A ll devices are first q uality and are
fully guaranteed.

CO M ING SOON T HE
M I C RO- T RAN SM ITTER
lO-PIN IC PACKAGE.

CORES AND BEADS
T200·2 .. . . . . . .. . .•. . . . . . ... .. .. . . . $2 .00
KW Balun kit only .... ... . .. ... •..... $3.50
T68-2 3 co res . . _ $1 .00
T50-2 3 co res S l .00
T50-6 3 co res _ $ 1.00
T 50 -10 3 cores . . . . • . . . . . . . . .. . . . . . . . $ 1.00
T 44 ·1 0 3 cores . . . . • . . . _ $1 .00

BEAD SPECIA L
Ferrite Beads 1 doz. . .. . • . . . . .• . . . . . . . S1.00

-------=-®~-
INTRODUCING~~DEVICES AT
NEW LOW PRICES
LA3018 (Replaces CA3018
LA 3046 (Replaces CA3046)
LS370 (Replaces LM370)
LS1 496 (Improved MC1496)
LS3028A (Replaces CA302B)
LP1000 (A new fun-type device t o
LED flashers, audio osc, tim er etc .l

$4.75
54.7 5
$1 .50
$4 .75
54.76

POPULAR l e 's
Motorola RF amp $ 1.80
RCA Y1 Waudi o $3.07
RCA 1 audio $3.9 2
RCA RF amp _. . _.. •... . . $ 1.7 7
RCA. $6 .66
Motorola % W audio •. . . . . . $1.10
High ga in RF amp/IF amp . _$ 1.15
FM IF amp Quad rature det . $ 2.25
Hard to f ind Bal. Mo d $ 3.25
Motorola 2-Watt aud io $ 2.50
Multi-purpose wide band ampS 1.25
Low noise preamp $ 1.50
Dua l Stereo preamp $2.75
FM multiplexer stereo demod$4.9 5

MC 1550
CA3020
CA3020A
CA3028A
CA300 1
MC 1306P
MC135 0P
MC1357P
MC1496
MFC9020
MFC 4010
M FC8 040
MC 1303P
MC 1304P
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J UMPER

OUTPUT

Fig. 2. Circuit board and part s placement for th e vto. Major values are no ted to serve as a ke y .

circuit board proved to be so sturdy, I
reaso ned th at it might also be used to mount
the variable capacitor. The shaft of t he
capacitor is mo unted to t he vern ier dial
coupling and its cer ami c body fasten ed to
the chassis by a liberal applicat ion of epoxy
through a hole approximately 1/2 " in di
ame ter immediately above th e capaci tor . A
sketch of t he moun ting arrangement is
shown . A mounting bracket would pro bably
work , bu t the direct chassis mo unting elim
inates the mech an ical variat ion s whi ch might
be present in a secondary connecti ng mem
ber.

I ob ta ined the epoxy used throu ghout at
t he local hardward st ore; it 's so ld under the
trade name " E-POX-E STEE L." 1 Pre
liminary test s o n a sample showed that it did
no t cure very well when allowed to dry
overn ight as suggeste d in the direct ion s, but
a t est cure in the kit che n oven at 200F
proved to be qui t e good , and the dry ing time
at the elevated tem peratu re was und er a half
hour. Some capacita nce is added to th e
toroid co il by the enc apsulant so final

J Woodh ill Chemical Corporation , Cleveland , Ohio
441 28.

padding adjustment on th e tuning mu st be
done after the coil is epoxied in place.

I suggest th at the prin ted circuit board
layout be used as shown . The wiring can get
quite comp lica t ed wit hou t a circuit board,
and poin t to poin t wiring can be un stable fo r
vfo use. I made no attempt at. minia t uriza
tion in laying out the board and it could
have been smaller. The size was chosen to be
co mpatible with the rema inder of the stati on
gear and the dial on the vfo itself .

Once the board has been assembled , the
remainder of the wiri ng is min imal with the
only connections being to the variable
capac itor, the battery and the output cable.
It will be noted that so me unuse d holes are
shown on the bo ard . These are a result of
so me ideas which did not work out in t he
final circuit design . One of these necessita tes
jumper ing t he emitter resist or of QI to
ground (see reference to oscillato r key ing
belo w) .

Th e assembled circ uit boa rd is moun ted
on to p of a standard min ibox which is 3 X
5~ X 2" high . A hole must be drilled in one
corner of the top of the box to clear the
outpu t slug tun ed coil. Mounting the board
on top leaves the inside open for t he t uning
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For the most powerful antennas under the sun ••••••••••••

the
The re's nothing ha lf-way about the new Hy-Gain REPEATER LINE.
Designed for the man who demands professional standards in 2
meter mobile equipment, the REPEATER LINE is the 2 meter HAM's
dream come true. It's got everyth ing you need for top performance .. .
toughness, efficiency and the muscle to gain access to distant re
peaters with ease. Reaches more stations, fixed or mobile, direct,
without a repeater.
The right antennas for the new FM transceivers ... or any 2 meter
mobi le rig .
Rugged, high ridi ng mobi les. Ready to go where you go, take what
you dish out. .. and del iver every bit of performance your rig is ca
pable of.
261 Commercial duly 1/4 wave , claw mounted roof top whip. Pre

cision tunable to any discrete frequency 108thru 470 MHz. Com
plete with 18' of coax and connector. 17-7 ph stain less steel wh ip.

260 Same as above. Furnished without coax.
262 Rugged, magnetic mount whi p. 108 thru 470 MHz, Great for

temporary or sem i-permanent no-hole installation. Holds secure
to 100 mph. Complete with coax and connector. Base matching
coil for 52 ohm match. 17-7 ph sta inless steel whip.

263 Special no-hole trunk lip mount. 3 db gain, 130 thru 174 MHz.
5/8 wave. Complete with 16' coax. Operates at DC ground. Base
match ing co il for 52 ohm match. 17-7 ph stain less steel whip.

264 High efficiency, vert ically polarized omnidirectional roof to p
whip, 3 db gain. Perfect 52 ohm match provided by base match
ing coil with DC ground. Coax and connector furn ished.

265 Special magnetic mount. 3 db gain, Performance equal to per
manent mounts. Holds at 90 mph plus. 12' of coax and con
necto r. Base matching coil for 52 oh m match. 17-7 ph stai nless
steel whip. DC ground.

269 Rugged, durable, continuously loaded flexible VHF antenna for
portables and wa lkie talkies. Completely insulated with special
vinyl coating. Bends at all angles without breaking or cracking
fin ish , Cannot be accidentally shorted out. Furnish ed with 5/16
32 base . Fits Motorola HT; Johnson; RCA Personalfone; Federal
Sign & Signal ; and certain KAAR, Aerotron , Comco and Repco
units.



2 meter mobile! with

ttI.from

269

260 261 262 263 264 265

Top performance for 2 meter mobiles
THE REPEATER LINE

from
HY-GAIN ElECTRONICS CORPORATION

BOX 5407·WH LINCOLN, NEBRASKA 68505

WRITE FOR DETAILS



NEW

Designed for the man who demands professional standards in 2
meter equ ipment. REPEATER LINE fi xed stat ion antennas are the 2
meter HAM's dream come true. With everything you need fo r top fixed
station performance ... toughness, eff icie ncy and the gain to gain
access to distant repeaters with ease. Work many stations , fixed or
mobile, without access to a repeater.
The right antennas fo r the new FM t ransceivers ... or any 2 meter
f ixed station .
REPEATER LINE Fixed Station Antennas
Tough, high efficiency antennas with a long, low radiation. For the
top signal and reception you want. .. and th e top performance your
transceiver's ready to deliver.
267 Standard 1/4 wave ground plane. May be precision tuned to any

discrete frequency between 108 and 450 MHz. Takes maximum
legal power. Accepts PL-259. Constructed of heavy gauge seam
less aluminum tUbing .

268 For repeater use. Special stacked 4 dipole configuration. 9.5
db offset gain. 6.1 db omnidirection al gain . Heavy wall com
mercial type construction . 144 thru 174 MHz. 1.5:1 VSWR over
15 MHz bandwidth eliminates field tuning . Extreme bandwidth
great for repeater use. Center fed for best low angle radiation.
DC ground. Complete with plated steel mounting clamps.

338 Colinear ground plane. 3.4 db gain omnidirectionally. Vertically
polarized. 52 ohm match. Radiator of seamless aluminum tub
ing; radials of sol id aluminum rod . VSWR less than 1.5:1. All
stee l parts iridi te treated. Accepts PL-259.

362 SJ2S4 high performance all-driven stacked array. 4 vertically
po larized dipoles. 6.2 omnidirectional gain. 52 ohm. May be
mounted on mast or roof saddle. Unique phasing and match ing
harness for perfect parallel phase relati onship. Center fed.
Broad band response. DC ground.

340 3 element high performance beam. 9 db gain. Coaxial balun.
Special VHF Beta Match configu ration. Unidirectional pattern.
VSWR 1.5:1. 52 ohm impedance. Heavy gauge aluminum tubing
and tough aluminum rod construction .

341 8 element high performance beam. 14.5 db gain . Coaxial balun.
VHF Beta Match. Unidirectional. Boom length 14' . VSWR 1.5:1.
52 ohm feed point. Heavy gauge commercial type aluminum
construction.

231 15 element high performance beam . 17.8 db gain. Coaxial balun.
Beta Match. Unidi rectional. Boom length 28'. VSWR 1.5:1. 52
ohm feedpoint. Ext ra-streng th heavy wall commercial alumi
num tUbing.



W. from aln
Antennaswith real PUNCH!
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WRITE FOR DETAILS
For top f ixed station performance on 2 meters . . .

THE REPEATER LINE
Fro m

HY-GAINELECTRONICS CORPORATION
BOX 5407·WH LI NCOLN, NEBRAS KA 68505



FM POWE R PACK
16 db GAIN 24 d b f ib RATIO

• WO RK DISTA N T REPEATERS
• NU LL OU T LOCA L INTERFERENCE

A qua lit y Cu sh Cra ft a rray . cc m ple te with tw o 11 e lem en t
ante nn a s, harness , $UPpa rt b oo m a nd all hard w a re . Fee 
tu re s direct 52 o hm fe ed , di mens ions J44" x 80" x 40 " ,
tu rn ra d iu $ 60" , weight 15 lb s,
A147 .2 2 146-148 MH~ S49 .S0

~"" 450 MH:r: 6 elE MENT REAR MOUNT
~ ll db GAIN A449--6 $10.95

621 HAYWARD STREET

MANCHESTER, N. H. 03103

/
EPOXY

capaci tor and the batt ery . Th e vern ier dial is
mount ed to the fro nt apro n o f the box and
the outp ut cable ex its at the rear wit h a jack
on the rea r apro n for ex terna l co ntrol o f the
oscilla to r.

T he battery mou nt was made using the
top of an old batt ery so ldered to a terminal
strip . The nine volt battery then plugs into
this arrangement. While this mounts the
ba tt ery simp ly , a mo re rugged mo unt would
be more suita ble for mobil e usc.
Results and Conclusions

One of the problems I encou nt ered with
the vacuum tube circuit this vfo has replaced

TUN ING
CAPA CITOR-.

\
VER NIER
DI AL

Fig. 3. Details of rigid capacitor mount.

was a slow thermal drift each time t he
oscillat or was turn ed on during a QSO. Thi s
sort of short term frequency variat ion is
commo n with tube circuitry and high levels
of oscillation. Drift with t he semiconductor
vfo is pract ically no n-existent on bo th a
short and long term ba sis.

In normal op erat io n the vfo is allowed to
ru n co nt inuously and a su bsequen t sta ge in
the t ransmitter is keyed . This does no t allow
break -in operation although the vfo has been
keyed and only a very slight chirp can be
det ect ed. The chirp is depe nd ent on the lo ad
presen ted by different se tti ngs of exciter

120

tuning and sui table adjus tment o f the multi
plier stages does eliminate the chirp alm ost
entirel y . This sort of arran gement is by no
means a sound so lut ion to the chirp prob
lem, however , and for best operation you
sho uld run t he vfo continuously or pro vide a
suit abl e metho d of differential keying.

Th is vfo shou ld be used to dr ive a
frequency multiplier in the companion tran s
mitter and no t st raight through on 3 .5 MHz.
For eighty meter operation, a half frequency
design of 1.8 MHz should be bu ilt. Since I
wanted operat ion o nly on 40 meters and
above I chose the 3.5 MHz output fre
qu ency .

The ab ove precau tio ns are almost sta n
dard practice for ham vfo 's, an d th e many
attempt s to by pass them have been futile. In
other words, ' the old han dbook warn ing
against t rying to key a vfo still holds .

This oscillator has bee n a very worthwhile
replacement for the old tube mo del in the
station transmitter. As menti oned , th e o ut
put was adeq uat e to drive my rig, bu t some
transmit ters in the Novice class migh t re
quire a little mo re drive. The ou tpu t level is
dep endent on supply voltage ; increa sing the
battery to 12 o r 18V will provide additi onal
drive . However , the su pply sho uld no t be
much over 20V unless a 2N697 is used at Q4
in place of the 2N706 show n on the sche
matic diagram. Differe nt bias resistors fo r
Q5 as well as a larger d ropping resist o r fo r
t he ze ner dio de would be req uired if the
supp ly is increased . An un tuned va cuum
tube buffer amplifier might be mo re
effective to couple into an ex isti ng trans
mitter if the output of Q 5 is not enough
alo ne. . . .W9ZTK
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8A TTE RIES
Constan t cmt for Nicads-K6MVH 69 Mar TE 13

cw
Revise mo rllecooe~WB6JN I 44 J an CWl
P<e.novice tra ns- WA80IK 67 J an NVl
Converter for high freq- VKJ IQ 73 Jan RX3
Tuning mor5e key - W6IU Z 15 Feb CW2
CW- W6IF 20 Feb CW5
Perfe<:t CWsig-W6YBP 3 1 Feb CW6
Raising code SPted - W70 XD 35 Feb Ct'17
Try Q RP-WA8MCQ 41 Feb TXl
Leam the code - WOHFK 53 FebCW10
CW OX Y.iW- Kl 7FS X 57 Feb TX5
1O-&PN 1·3 band T~-G3OG R 59 TX6
Pwr II< CW monitor- W2AOO 75 Feb CWI I
Mod ified HW· 16 Xtv r-WAJ PRV 10 1 Feb CWI 2
Keyboa rd Morse gen- W5VFZ 11J Feb CW14
12 Channels Regency HR2_WA 1KJ I 24 Mar FM10
Morse centennial- Milgram 25 Mar CW22
ESMf l xtvr -WB6El IH 73 MarSC10
400 Hl l ilter HWloo-WA2 EAW 119 Mar RX9
AFSK·MCW-CPO Ie-K9M Rl 36 Apr FM17

ANTENNAS
Simu ltaneo us multi-bnd trans--W2EEY61 Jan AN1
Easy end-te ed Z match-G30 GR 75 Jan AN4
Coat ·ha ngar an t. for 2m- Gelsinger 77Jan FM7
Vertical ~nt loading-W2EEY 87 J an AN5
Trans line tur>er - K3QKO 107 Feb TE5
Band chan'}'.' mob ile am - W4L LR 27 May AN13
Larsen antenna (te,;tl - W2NSD/l 36 May ANI5A
Noise 8< rC'ling ant - W2f fY 93 May AN15
Sevwerp,prMlt-W7PUG 100 May FM5 1
6 Elements on 2Om-VE3G EJ 17 Jun AN18
Beaming vert an t - W6AJ E 27 Jun AN20
Anten na party- WOBMW 45 Jun AN24
20dB beams-K 1Cll 6 7 J un AN27
Pt\ag rog ".., Iti·bod ven-KOWF 85Jun AN30
Mod_ suc tion cup ant-W2EEY 93 Jun AN32
~oy ante......a lrevl- W4 FQMll 10 1 Jun AN34
E~ploring microwawes- KlC l l 39 $ep VH24
Balun upor down - G3BID 49 SepAN35
Balloon veft - K4EPI 62 Oct AN36
Double delr~ ant - W2EEY 52 Nov AN38
Simple VHF SWR meter- W2E EY 154 Nov TE53
Ant measuring- WB2HJ O 159 Nov HUl l
Husky 40m gro" nd pln-VElTG 2 12 Nov AN4 1
Ant enn as-K1Cll 275 Nov AN43
All in one box -G3KPD 285 Nov AN47
Trans line sect ions- VE4R E 79 Dec TH50
Liq" id p last ic w/proofi "g -W2AOO 104 Dec ANSO

EMERG ENCY & PUB SERVICE
Le" m from ...mergency-W2NSD 3 1 Mar OR I
Tech aid group---Stalf 48 MarTG l
Ham TV II< pub5er- W9JER 89 JlJn OR2

37 May HU1
62 M. y HU2
123 Jun HU4
73 Aug HU7
91 Aug HU8

70 Feb HII
25 Mar CW22

35 Aug HI5
14 1 Nov HI14

HISTORY
Mik... & earphones-W2FEZ
Morse c\!fltl!J1nial- Milgram
Transminers-W2F EX
Tesla- Quinby

HUMOR
Gettt ing it in the house- W200J
OSCAR on Mars- W7DXX
Step 0" Kfutz-K 1YSO
Taming of HHRW- K7CT U
MM mane" vers- VK4SS

rc
Solid st hi f""l rcvr-W6JTT 23 Feb RX4
W1PUcolJnler -W6GXN 65 Mar TE l l
Auto.barldwidth sel~lor-W2E EY 27 Apr RXIO
AFS K MCW-CPO IC-K9M RL 36 Apr FM17
Us ing l M373 - K4 DHC 37 Apr IC1
Audio IC-K 1CLL 32 May 1C5
VHF freq cou"ter-K20AW 53 MaVTE 14
TV Sync generator- K9AACn 65 May TVS
JOOMH, fceq scaler -K20AW 97 Jun TE18
Mode m VHF co un ter - K20 AW 5 J ul TE26
Phase-loc k loop - K4ZF D 19 J ul lC7
Decoder II< Cilrrier relay c1<n- K20AW83 Jul FM66
IC 6m rece iver-K 1CLl 57Sep RX22
FM-AM clemodulator-V K4ZF D 76 Sep TH3 1
VHF freq counter- K20AW 89 Sep TEJ8
Time/ freq me <l~u ri ng system K5DUS J9 Oct TE43
A"to IC_WB6BIH 64 Oct FM93
RT l -decade & driver -W 9SEK 99 Oct TE45
Power ."ppIV -W6GXN 103 OCIPS6

HR·2 as base stat ion-WB6BHI 5 1 Apr FM22
FM Repea ler g..>ide-Staff 55 Apr FM24
Come ra!t Itest )-W2NSO 93 Apr FM32
Florida repeat er rre_WA4R lG 95 Apr FM33
Ross l!I Wl1 it...xtyl"_ W4 FQW \ 99 Apr FMJ5
FM--W6EIG/4 104 Apr FM37
Poo r m;ln'S FM base 5ta-WA4UZM 117 Apr FM3B
6m mobi le xmtr_Mar ten~ 2 1 Mav VH6
Larsen ant (tesl l-W2 NSD 36 May ANI 5A
Sewerp;pe an t - W7PUG 100 Ma~ FM51
Convening Progress Line--WB9CXE 75 Jun FM53
Regency amplifier (lest) - W4 FQMf1 145 Jun FM58
Solid 51 VHF amp - W9ZT K 15 J ul FM59
Add $1 5 T-power-WB2BJ N 31 J" I FM61
VHF Repeate rs Euro pe-W2 EEY 37 J" I FM62
Thick film rf oreamp - K9ST H 45Ju l RX13
Heat h 18-102 pr<= aler - W4 FQM 63 J" I TE32
VHF Spec FM amplifier- K1NUN 69 J ul FM69
Decoder & carr ier relay d<ts - K20AW 83 Jol FM66
~2 $i!Y'31generator -Wli4MYL 33 Aug TE34
FM "'peat.... - K9STH 4 1 Aug FM69A
frog line pwr supp ry- K6VBT 60 Aug FM17
Poor man's tran scanner- WB9 FOP 10 5 Aug FM7B
FM adap ter-Wl LE 119 Aug FM79
FAA-AM dl>modu lator_ VK4ZFD 64 Sap RX25
F:vIfreq ".,mt!lesiler I- K20 AW 99 Sep FM81 A
FM freq synthesi zer II-K20AW 15 Oct FM84
New voi<:ein Chicago-W9NLT 25 Oct FM89
Trans limit ti"",r repea t8n-K6MVH 49 Oct FM91
Simple autO ID-WB6BIH 64 Oct FM93
Ti"", deaoI y relay cireuit _W 0MQB 7 1 Oct FM97
FMP rl.'\l iew- Staff 57 Nov FM98
Mobile base slation - VE3A DI 75 NOlI FM99
Ten· roger- K4YKB 78 NOlI FMIOO
FM freq synthe,i'er Il I- K20AW 8 1 Nov FM102
Counter corrections- K20 AW 92 Nov TE49
low noise preamp !2 m-K6MVH 120 Nov FM107
2m crysta l co rrel chort - W2NSD 126 Nov FM109
Repe at it-long wa~-W9CG I 271 Nov FM111
Freq svnth corre ct ion- K20 AW 13 1 Dec FC17
2m Preamp - W0 lBP 134 Dec FM127
2m FM revr using IC's- KI Cl l 23 Dec FM113
Mbs·ton e <!flCOder-WA9VGS 29 Dec FM116
Tone bu rst decoder - WJJJ U 33 Dec FMI18
ToucMone!auto;JaICh- K3 DSM 43 Dec FM120
2m 18W-WB 4DBB 63 Dec FM124

27 Jan f Ml
29 Jan FM2
45 Jan FM3
77 J ail f M7
79 Jan FM8
85 Jan FM9
15 MM SCl

23 Mar FM10
49 Mar SC5

17 Apr FM11
25 AprFM' 5
3 1 Apr FM16
45 Apr FMt 9
49 Apr FM2 1

85 May FCI
79 Oct FeJ
98 Nov FC5

112 Nov FC12
113 Nov FCU
129 Dec FCI6
138 Dec FCI8

115Mar TX14
119 Mar RX9
36 Ju n T H10

115 JunTTl O
97 JlJl TH 22

30 Sep CW24
76 Sep T HJ1
43 Oct T H38
83 Oct VHJ9

107 Dec CW30

4 1 r-e r xt
57 Fl'b TX5
85 Feb OXl

121 Mar OXJ
71 Jur VH13

4 Aug DX4
141 Aug VH19
249 Nov DX7A

251 Nov DX8
253 Nov DX9

FILT ERS
l ow pass filter- VEJ GSP
400 Hz filter HW100 - WA2EAW
Des;gn & use- KJ PUR
RTTY filter s-W5EZM
De5ign & use Part II -K3PU R
CWexcavaw r- W2GOM
Del ign & use Part IU-K JP UR
Design & use Part IV- K3PUR
Pwr lead filter for 4J 2- KI Cll
Improved KTI filter- W6AGX

, CO
Pn t i. prolog "e -I'o'J UCT
f'etit ion-'N9JT
FCC Order
Low band FCC req'<
f'etit ions-W2NSD
Novice regs
Jrd Partv Regs

FM & REPEATERS
loom IC-2 1 xcvr ltest l- K1NUN
Regency tran g;an FM xC'lr-W2NSD
[)e,ign diod e malTix un its -WAQZHT
Coot·hangar ant for 2m-Ge l~inger

Simpson Model A (revl _ Sta ff
CT pwr amp s lrevl-Staff
Conver ting T-278/ U ~mtr-W6JTT

Improving HR-2- WA1KJI
Putt ing ARC·J on 2m-WA4NAI
200W' 2m amp-W4 RIZ
Using Drake T R-22-W4 FQMI1
" Break" - K1NUN
Repealer site alarm-K6MVH
T4 4 base sta conversion- K0MOC

ox

6m mob ile tra ns-Man ens 21 May VH6
Pickering keyboar d It esi l-K I NUN 103 May CW2J
CWe xuvalo r -W2GOM 3OSepCW 24
Mark III eiec . keyer- W6JJ 1 33 Nov CW2B
Improved KT I filter -W6AGX 107 Dec CW30

EOUIPMENT R EVIEWS
tee-n IC 21 ~C'lr- K 1NUN 27 J an F:vI l
Regency Transcan xC'lr-W2NSD 29 J an FM2
Allied AX-l 90xtvr-Stalf 30 Jan RX10
Simp500 Mode l A- Stolfl 79 Ja n FM8
CT pwr amps- Staff 85 J..n FM9
OscilialOr kits- K1Cl l 63 Feb TX20
Drake T R·22-W4F OMI1 25 Apr FMl ts
Come ralt tl!St - W2NSD 93 Apr FM32
Ross & White xcvr · W4 FQM/l 99 Apr FM35
Pickering keybo ard-K 1NUN 103 May CW2)
Savoy anlenna- W4QFM/ l 101 JlJn AN34
Regencyamp l;liel -W 4F QM/' 145 Ju n FM58
H!ath 18-102 pr<= aler_ W4FQM/ l 63 J ul TE32
VHF Spec FM a",,-K 1NUN 69 J " IFM69
FMP Revi.......- Staff 57 Nov FM98

Try QR P- WA8MCO
CWOX Y.iW--- Kl 7FSX
Ham hospi tality W84 SNC
Oversees pa tching--- K6GKX
Meteo r DXin9- W5KHT
Navassa W2NSD
50 MHz OXing- WA6CPP
Amt radio Yugoslavia- YU3BH
Amt rad io Poland- SP5HS
Amt radio G.D. R - DM2HGO

85 JanF M9
11 Apr FMll

37 Apr ICl
32 May IC5

145 Jun FM58
15 Jul FM59
69 J ul FM69

15 Nov TX25
49 Dec IC12

62 Aug CO l
127 Aug C03
49 Oct FM91

53 Jan CCl
97 Feb CC3

109 Mar CC5
86 Apr CC7

107 Apr CC9
109 May CC I3
11 1 Jun CC13
129 AlJg CC17
296 Nov CC22

AMPLIF IERS
CT PWI' ~s (r"",j - Staff
2f»oN 2m ~"l'-W4R I Z

Using l M37J - K4 DHC
Audio IC- K1Cll
Regency ~mp (lest! - W4 FOM/ l
Solid Sf VHF amp- " '9ZT K
VHF Spec. FM amp-K1NUN
Solid st pwr-W6EI
IC audio amp-W6YBP

Circu its - Sta ff
CirCuits- Staff
Circuits - Staff
Elee. symbol s II< abbrev- Slafl
Circu in -Stalf
Circu in-Staff
Citcuits-Statf
CircuiU-WA1KGO
Circuits-Staff

CIRCUITS

CONTROL
Random eccess switch -W9SEK
Electr ic timer - W6 lM
Tran5·limit t imer [rptrs )- K6MVH
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TT L SElCAl for RTTY~W9ZTK 20 Nov TT I 4
IC T RF receiver-W6DNS 29 Nov RX29
Synthesizer l or 2m FM 111 -K 20AW 81 Nov FM102
ICC logic~W3KBM 217 Nov IC10
IF/R F s"'Veep ge ne rato r~K4DHC 226 NovTE57
Professional d igital counte rWA 5l FN259 Nov TE6 7
2m FM receiver using IC's- K1Cl l 23 Oe<: F- M113
IC audio amp lifier~W6YBP 49 Dec ICI2

POWER SUPPLIES
Add $15 T- po_r~WB2BJN 31 Ju l FM61
Prog line pwr supp l y~ K6VBT 60 Aug FM77
Vol tage supply lor scopes- K213 EH 87 /'I.ug TE20
SCR r~ for KW pwr sup~W3HXO 107 A ugTX21
Transceiver pwr sup--WA3JBN 126 A ug PSl l
An oth er sol id st pwr sup-K7HKl 52 SeD PSl
T ime dealy relay c k t~W0MOB 71 Oct PSG
Porta ble l 1Q- K3QKO 89 Oct PS3
Powersupply-W6GXN 103 0 ct PS6
Emergency power home-WA801K 37 Nov PS14
High pwr mobile~W9NTP 42 Nov M0 6
Protect diodes-WA4CMO 242 Nov PS9
SS overlo ad protection~WA0ABI 223 Nov PS10
10 amp pwr supply- WB6TOX 73 Dec PS16

RTTY

TESTS
SEE EQUIPMENT REVIEW

17 Dec TV28
63 Dec T E72
88 Dec TE7 4

A FSA IV SSTV analyzer- W0 lMD
xter activit y checker- WA4A YV
Inductance rneter-WA8M lP

TRANSMITTERS
Pre-novice t ransmi tt er-WA801 K 67 Jan NV 1
Try O RP~WA8MCO 41 Feb TX I
VHF dummy load wattmeter~K9STH 46 Feb TX3
CW OX 'hW- Kl7FSK 57 Feb TX5
2Q-60W 1- 4 band TX -G30G R 59 Feb TX6
Oscill ator ki t s-K1Cll 63 Feb TX20
Converting T-178/U~W6JTT 15 Mar SCl
Converrmq ART -13-W2ISl 19 Mar SC3

" AAC3 on 2m~WA4NA I 49 Mar SC5
l ow cost trarlsistor RF- WA8ZEl 75 MarTX1 2
low passI IIter in action~VE3GSP 115 Mar T X14
FM base~tation~WA4UZM 117 Apr FM38
6m mo bile xmtr - Martens 21 May VH6
Premod speech processor~W6AJZ 28 A ug TX1 6
Transmitters the n & now~W2FEZ 35 Aug HI!>
$5 preamp COflll ressor- V E3GSP 75 Aug T X19
SCR reg KW pwr sply -W3HXO 107 A ug TX~l
Power lead f ilt ers f or 432~ K l Cl l 83 Oct V H39
Solid st power~W6E I 15 Nov T X25
line oscillator V FO-W6HDM 69 Nov TX27
Minimod~G3ZCZ 202 Nov T X30
10m solid stere-wecss, 207 Nov T X32
Aural xmtr tuning aid -Wl KPN 305 Nov T X34
Tr ansistorized VFo-W9ZTK 112 Dec TX 37

TRANSCEIVERS
Icom IC 21 xCVr {t est)-K1NUN 27 Jan FMl
RegencyTran scan xCllr-W2NSD 29 Jan FM2
Slmp~o n Model A~Staff 79J an FM8
reo.rec xCllr~W2EEY 77 Feb TX8
Heathk it HW-16 CW xcvr~WA3PR V10 l Feb CW12
Improvin g HR-2-WA1 KJI 23 Mar FM10
12 chan w/ Regency HA ·2- WA1KJ I 24 Mar FM10
ESMIl xC\lr~WB6BI H 73 Mar SC10
Using DrakeTR-22~W4FOM!1 25 Apr FM15
T44 conversion~K0MOC 49 Apr FM2 1
HR-2 basestati on- W868 HI 51 Apr FM22
Comcralt l test l ~W2NSD 93 Apr FM32
Aoss& White x cv r~W4FaM/ l 99 Apr FM35
Push·to ·tal k fo r sixer- WB2YWO 77 Aug VH 10
T ran. ceiver pwr supply -WA3JBN 126 Aug PSl l
FMP review~Sta" 57 Nov FM98

THEO RY
Inversions-K3WNX 69 Jan SBl
Nonlinear resistors- W6GXN 101 Mar T Hl
lonspheric/thundemorms_WN5 COZ 101Apr FM36
Radio astronornv ~W4ZBE 74 May TH 6
Filt er de,;gn & use~K3PUR 36Jun T H10
Radio astronomy I I ~W4ZBE 51 Jun TH15
Lightn ing~W2FEZ 139 Jun TH 19
Phase lock 100p~ K4ZFD 19 Ju llC7
Meteor DXing -W5KHT 71 Jul VH13
Filt er design & use I I-K3PUR 97 JuITH22
Sun and radio- W4ZBE 97 Aug TH 27
Filter design & use IIl-K3PUR 76 Sep T H31
Filter design & use IV- K3PUR 43 Oct T H38
Gravit yabeced arium -W0HlZ 93 Nov TH4 1
All about lasers~W2FEZ ~ 283 Nov TH4 3
Volt. variable capacitors~W2E EY 51 Dec TH 44
Trans line sect ions- V E4RE 79 DecTH50
Ast ronomy fo r hams-WA3CXG 83 Dec T H52
Primer on lED's-WBBJNI 96 Dec TH 54

21 Jan TVl
39 Jan TV 4

17 May TV6
65 May TV8

21 Jun TV1 2
89 Jun OR2
89 Jul TV 15

16 Aug TV 19
10SepTV25
17 Dec TV 28 ,

89 Feb SGl
39 Mar SG4

109AprSG7
45 MaySGll
53 Oct SG15

127 Nov SG19

69 Jan S81
163 Nov VH45

65 Dec S83
89 Dec SB4

STUDY GUIDE
General a & A I ~K5JKX

General a & A I I-K5JKX
Ext ra 0 & A~ Sta ff

Ex tr a Q & A-Staff
Ex tra 0 & A~Stalf

Extr a a & A~Stalf

sse
PrOblem of inversi orls~K3WNX

SSBOn 432 MHz-WA8V HG
Sideband srliller- G3DGR
20m tra nS\terter~W9IDP

T ECHNICAL A ID GROUP
Technical Aid Group~Sta" 48 Mar TG 1
Technical Aid Group -Staff 147 Dec TG2

SURP LUS CONV ERSIONS
TT-63A di,play generator-K28EH 17 Jan TT 3
Convert T-278/U xmtr to 2m-W6JTT 15 Mar SCl
Convert A RT·13- W2ISl 19 Mar SC3
ARG-3 on 2m-WA4NAI 49 Mar SC5
ESM/l xcvr~WB6B I H 73 MarSC10
Surplus hound~W20 lU 125 Mar SCll
T44 basestat ion convert~ K0MOC 49 Apr FM21
FM basestat ion-WA4UZM 117 Ap r FM38
Convert progressline~WB9CXE 75 Jun FM53

TEL EV ISION
Television monitor-K0MOC
SSTV monitor~K7YZZ

SSTV monitor-WA4VAF
TV sync generator- K9AACI7
SSTV-G5ZT
Harr. TV & public service~W9JER

Fiy ing spot scannar-WB8DOT
SSTV~W9NTP

Plumbicon SSTV camera-K7YZZ
AF SA IV SSTV ana ly zer~W0lMD

REPEATER
SEE FM & REPEA TERS

RTTYart~WA6PIR 13 JanTT l
TT·63 A d isplay generator -K2BEH 17 Jan TT 3
AFS K revisited-WA3AJR 35 Jan TT5
Anti-CW RTTY autostart~W4FOM/l 39 May TT7
Care & leeding 01 tape-WA6POR 109 Jun TT 9
RTTY fi lters- W5EZM 115 Jun TT l0
TT L Selcal for RTTY- W9ZTK 20 Nov TT14
AFSA IV SSTV an a ly ze r~WOlM D 17 Dec TV 28

45 Jan FM3

31 Jan PPl
121 Mar DX3

81 AugPP2

121 Dec INl

67 Jan NV l
113 May NV2
129Jun NV3

21 May VH6
27 May MOl

118 MayMOl
133 Jun M02
158 A ug M05
42 Nov M06

75 Nov FM99

61 Jun Mi l
57 Jul MI4

80 Aug VH21
64 Oct FM93
170 NovMI 6
183 Nov MI9

257 Nov MI 18
121 Dec INl

MISCEl l ANEOUS
Patel1t ing invent ion -H unt er
Ham clubs bori ng?-W8DYF
Pailll your bezel~WA0ABI

Simpl e aut o ID~WB6BI H

185 a..,., arc welder-W9IMS
Your own co..,.,Ul er- WA7 SCB
"APC"~WA0ABI

1972 tocex - weaut.u

INDEX
1972 Index~WA8U lU

PHONE PATCH
Phorle Phreaksvs Bel l-WBBlBV
Overseaspatching-K6GKX
Aud io distribution panel~K3PUR

NOV ICE
Pre-novice t ransmitter-WA801K
Signal re po r1i ng~W0H KF

T roubleshoot ing/novice~WA801K

MOBi l E
6m mobile xmtr~Martens

Band change mobile ant~W4llR
Simple car ammeter~W6WDF

l ow cost CD i gn i tion~Wl KN I
Burglar a larms~K6ZFV

High power mobl l e~W9NTP

Mobile base stati on~V E3AD I

I DENTI FI ERS
Design diode matri x units -WA0ZHT

RECEIVERS
Allied A X-190 (rev)- Staff 30 Jan RX10
Modem day rece iver~W2F EZ 57 Jan RXl
Freq converter high f req rcvr~VK3 1 73 Jan RX3
SS high Ireq regenerative rCllr-W6JTT 23 Feb RX4
Handsets& ham rad-W6DD8 25 Feb RX5
Updat ing old rcYr~W8RHR 27 Mar RX7
Putting AR C-2 on 2- WA4NA I 49 Mar SC5
400 Hz filter HW100- WA2 EAW 119 May RX9
Auto -bandwidth se lecto r~W2E EY 27 A pr RX 10
Usin9 l M373-K4DHC 37 Apr ICl
FM basestat ion-WA4UZM 117 Apr FM38
Thick fi lm rf preamp-K9ST H 45Jul RX13
Diod e receiver for 432 MHz-K1 Cl l 65 A ug V H17
VFO cperatlontor lwoer-WB6FVW 89 Aug V E22
HW·16 on phone?~WN2R EW 117 Aug RX15
WWVBreceiver- W7l Hl 16SepR X 16
Exp loring micro waves-K1Cll 38 Sep VH2 4
sm receiver- Kt Cl l 57 Sep RX22
FM·AM demodulator~VK4ZFD 64 Sep RX25
Power lead f ilter for 432 K1Cll 83 Oct VH39
Hot carr ier dio de converter - W5L ET 96 Oct RX27
ICTRF receiver~W6DNS 29 Nair RX29
Simple converter -WA80lK 59 Nov RX3 1
Transistor regenerative rCllr-VK310157 Nov RX34
Update Heath HR-l0~V E4R E 205 Nov RX35
One convert er!2 recese rs- wtoor 216 Nov RX37
2m FM rcvrusing I C'~-K1Cll 23 Dec FM113
I F for panoramic rcvrs -LJJl SK Oec AX38
40m preamp~W6BlE 101 Dec RX41

TV'
low passf ilte r in actlo n~VE3GSP 115 Mar TX t 4

VHF
Dummy load wattmete r~K9STH 46 Feb T X3
SStuneable i·f II -Kl Cll 3J Mar VH 1
6m mobi le xmtr~Ma rte n, 21 May VH6
VHF freq counter~K20AW 53 May TE 14
2D dB beams-K1 Cl l 57 Jun A N27
300 MHllreq scaler-K20 AW 97 Jun T E18
VHF counter~ K20AW 5Jul T E26
SS VHF eoonne--wszn c 15 Jul FM59
VHF converters~W8 RHR 23 Jul VH9
VHF repeat ers Europe~W2E EY 37 Jul FM62
Meteor DXi ng--W5K HT 71 Jul V H13
Diod e rcvr lor 432 MHz- K1Cl l 65 Aug V H17
Push-to-talk for sixer~WB2YWO 77 A ug V H10
VFO operation l or twoer~WB6FVW 89 Aug VH2 2
Ideal cryst al oscillator~ K1Cll 115 Aug VH2 3
FM adapte r~Wl l E 119 A ug FM79
Exploring microwaves~K1Cll 38 Sep VH2 4
V HF fr eq counter -K20AW 89 $ep T E38
SS 6m cryst al HET-VF O- 29 Oct VH3 0

Power lead fi lte rs for 432- K 1CL l 83 Oct V H39
220 MHz fro nt end w/ FETs-K1 Cl l 45 Nov VH42
SSB on 432 MHz~WA8VHG 163 NovVH45
Minimod~G3ZCZ 202 Nov T X30
One converter t wo receiv~rs-Wl 00P215 Nov RX37

Try QRP-WA8MCO
CW OX %W~ K L7FSX

GAP
41 Feb TX l
57 Feb TX 5

T EST EQUIPMENT
VHF dummy load wattme ter-K9STH 49 Feb TE l
Sweep osciliator~W9ZTK 46 Feb TX3
Greater dipper~WA0AYP 55 Feb T E3
PNP!NPN transistor sorte r~W2 EEY 73 Feb TE4
Automatic tran s line sorter~K30KO 107 Feb T E5
Zener diodes~WA0AB 37 Mar TE8
Blown fuse in d icato rs~W0EDO 59 Mar TE9
Wl PU counter addendum~W6GXN 55 Mar TEll
Current charger nicads-K6MVH 69 Mar TE13
Simple dio de cont ro ller~W20lV 113 Mar TE10
VHF Ir eq courl ter-K20AW 53 May TE 14
Freq meter cheap~K6EAW 115 May T E74
Simple car emrreter-wswus 118 May MOl
300 M Hz Ireq sca ler~K20AW 97 Jun T E18
Modern VHF count er-K20AW 5 Ju l TE26
Heath 18-102 p rescaler~W4FQM 63 Jul tE32
S2 signal generator~WB4MYl 33 A ug TE34
Test probes-WB4MY l 58 Aug T E37
Zero-beat inq lreq meter-WB4TBX 61 Au~ COl
Voltage multiplier scopes-K2BEH 87 Aug TE20
GOO co il exten sion~WA0ABI 139 AugTE35
Aud io signal generator-WA60VO 27 Sep TE36
V HF freq countef~K20AW 89 SepTE38
FET voltmeter-'-Zl2AMJ 37 Oct TE42A
Timelfreq measuring I-K5DUS 39 Oct TE43
RTl·decade s d r iver~W9SE K 99 Oct TE45
3rd hand tester~WB4MYl 65 Nov T E47
Count er correction s-K20AW 92 Nov TE49
Indestruct ible volt rneter-W9DTW 134 Nov T E49A
V HF SWR meter~W2EEY 154 NovTE53
Solid SS breadboard -VE2Da 178 Nov T E54A
I FIR F sweep generator- K4DHC 226 Nov TE57
Digital counter~WA5 lF N 259 Nov TE67

UHF
1296 MHz mixer~WB2YVY 33 Jul UGl
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INTRODUCING: SUPER CRYSTAL -
The New DELUXE DIGITAL SYNTHESIZER from

• TRANSMIT and RECEIVE OPERATION - SIMPLEX
(transceive) and REPEATER MODES

• ACCURATE FREQUENCY CONTROL - .0005%
accuracy

• BTAB LE LOW DRIFT OUTPUT - 20 Hz par d.
Bfe e C t yp ic a l

• FULL 2 METER BAND COVERAGE - 144.0 to
147.99 MHz

• 10 KHz CHANNEL SPACING
• FAST ACTING CIRCUIT - 0.115 • • cond b'plc.I

••ttllne t ime
• LOW IM PEDAN CE OUTPUTS - 50 ohm output

Impedance both tran~mit and rece iv e
• LOW SPURIOUS OUTPUT LEVEL - simila r to

cry.ta' output

Also Available:
• COMPLETE STATIONS

(WITH SYNTHESIZER)

• PARTS AND

KITS OF PARTS

SEND FOR FREE DETAILS & PRICES TODAY

Will Wor k With : STANDARD. REGENCY & OTHERS

$30.00 will HOLD YOUR PLACE IN LINE for FASTEST DELIVERY

--_J--

Add 5 U KJ/ unit shipping (RPC-3, 3U. 3M)

Add $ 2.00/unit shipping (RPC·3C)

• Wo rks with ph one
pe tch .

• Internal units & RPC·3M Module
modules work mobi le. (ONLY $22.50)

• FULL WARRANTY - ON E YEAR

• iNTRODUCTORY lOW PRICES
(Illino is residen t s add 5% Sa les Tax)

. .. $37.50

5pe<;iai tones -- i nqllirt

Add 5 1.80/ unit for shipping
(Iii. resid ents 8dd 5% t8X)

GIFT IDEAS FROM~- FAST SERVICE!

TONEBURST ENCODERS ASPEECH COMPRESSOR
AND THAT REALLY WORKS

• UP to 5 " xe, ,~,ECODERS D~
(fac' ", set a-~", ., .;)

• ADJUSTABLE . -
-Duration
-Ou tput

• NO BATIERIES needed. RPC·3, 3U Internal Untt Rpc·3C Cabinet Model
• FULLY ADAPTABLE 11-6 ($24.95) ($34.95)

• EASY INSTALLATION • Low distortion
• CONTINUOUS TONE POSSIBLE. etrcu lt,

• FULL 1 YEAR RP Warrant)' • ~~IYNO¥et ~I~est.

PRICES:

18·5 5; tone std. encode r .
(1800, 1950, 21 00, 2250, 2400 Hz.)

5T· 2 5ing1e tone decoder 'M •• ••• • • • $37.50
(Speci fy 1800, 1950, 2 100, 22S 0, or 2400 Hz.)

ELECTRONICS BOX 1201H
CHAMPAIGN, ILL. 61820
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73 MAGAZI NE is giving away - abso lutely free - every month - a
transceiver - or a good receiver - or a tr ans mitte r - o r something
else particularly special - like the Data Engineering Mernorv-Matic
8000 - the prize for December - drawing to be held Janu ary 15th.

"I"

FEATURES

MEMORY·MAliC 8000 MORSE COOE KEYER

FREE WIN FREE
73 MAGAZINE

RIG OF THE MONTH

e COMPLETELY FL AWLESS MORSE e INSTANT·STARTTI ME BASE
CODE SENDI NG . "FUL L·CON T R OL " V A R IA BL E

• STO RES ANY M ESSAGE INSTANTLY WEIG HT RATIO
. STORES MULT IPLE SEQUENT IA L • TWO T UNE POSITI ONS. DOT TUNE

MESSAGES FOR TUNI NG SSB T RANSMITTER
. 500 AND 1000 BIT PLU GGABLE MEM - • SEL F·TE ST SWITCH A LLOWS OPERA.

OR I ES T ION OF KEY ER WIT HOUT KEYI NG
e " MESSA GE STOP" FOR CHARACTER T RA NSMITTER

' NSERTION eUSE WITH ANY K EY ; PROV ISI ONS
. MESSAGE INTERRUPT SWITCH FOR MAN UA L KEY
. M EM OR Y " N EA R- F U L L" AND .POWER FUL MONITOR, INC LUDES

" OV ER LOA D" ALARMS SPEAKER
e MEMORY STAN DBY POWER e SHOCK·PROO F CONNECTORS
eCONTROLLED DOT AND DA SH MEM· e RF " PROO FED"

ORIES e COMPLETE WITH SHIELDED CABLES
. CONTROLLE D CHARACT ER AN D AND H EAVY DUTY CONN ECTORS

WORD SPACING In
M~~r::::..:.~/CIPA ::ON O~:AGE ~:8 _~ M~

f
~
~
~
~
~
~
~

~

l~
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RIG OF THE MONTH
RIG OF THE MONTH RULES

COMPLETE STOCKS AL L NATIONAL BRANDS
WE BUY·SELL-TRADE USED EQUIPMENT

Write for Us t
HAM RADIO CENTER, INC.

83 " 2 Olive HI., St. Louis, Mo. 63132
Phone (31 4) 99 3-6060

HAM RADIO CENTER
Announces!

NOW: Ca ll yo ur ord er in , and we'll p ick up t he
ta b f.or t he ph one call. (Min im um orde r $2 5.00)
HOW: Pla ce station t o st at ion call. When phone
bill is receiv ed, forward co py along w it h our
invoice covering order phoned in, we' ll send
refund check. DO NOT CALL COLLECT.

STOP IN
AND

GET Y OUR
RIG OF THE

MONTH
BLANK

1. All ent ries in th e co ntest must be sent to
73 Magazine, Peter borough NH 03458 on
officia l en try b lanks, unofficia l en try blan ks,
im itation ent ry b lank s, or reasonable t ee
simi lies the reo f. A samp le entry blan k,
which is not off icial, nor unoff icial, but is
closely related to an unrea son ab le facsimi le
is illust rated below. Th e ve ry best source of
ent ry b lank s is your f riendly neighbo rhood
RIG OF TH E MON T H part icipating radio
distributor. This is t he only source of really
FB tr ue-b lue entry blanks for thi s co ntest .
2. The drawing for the RIG OF TH E
MONT H will be held each 15th of th e
month and all entries received after that date
will go into th e po t for th e next d raw ing. If
you reall y are hot for a Memory -Mat ic 8000
you wo uld be shrewd if you would make
sure t hat your en t ry blank is rec eived at 73
Magazine between December 15th and
January 15th.
3. To be valid , an entry blank shou ld be
signed or ini t ialed by your local friendly (or ,
in some cases, un friendl y) rad io d ist ribu
tor - the place where you spe nd yo ur
mo ney fo r ham gear. Partici pati ng de ale rs
will have a good supply of blan ks - non-pa r
tic ipa t ing dea lers will, after your bugging
t hem, see the light and st art to partic ipate.
The mo re participa ti ng dealers t here are t he

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ..J.Jette~t~e C2.ntest wi!!J>~o~ i ous~. _

RIG OF THE MONTH ENTRY BLANK
Drawing - 15th of Each Month

D Nuts!

Send the rig to (if I win) :
Name Call _
Address _

City Sta te Zip _
Part icipating Dealer _

Amt of Purchase $ Salesman Date _
(to be refund ed )

D 1 am a 73 Subscriber D I'd like to subscribe

73 Magazine is giving away, abso lu tely free , no strings attache d, a rig each an d every
month - drawing on the 15th - so send in th is entry blank . Blan ks like this sho uld be available
from your local participating dealer or from 73 . In addition to the rig of th e mon th, the amount of
your purchase at your deal er ( ma rked on the entry blank) will be refunded in full , up to a lim it for
any one mon th of $10,000.
Enclose self-addressed stamped en velope with request fo r additional en try blanks from 73 .
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specialists C D .

~~~
~:::z<:.z \? <~

FOR BASE STATION

HARRISON IS ANTENNA HIll--,
Com p let e st ocks of cab le, rc tarcrs.jtners , co nnectors,
towe rs and sectio ns, e t c , Beams and vertica ls fo r all
ha m bands, co m me rcia l, CB , po lice, et c. -

IT PAYS TO DEAL WITH THE SPECIALIST!

WANT VERTICAL POLARIZATION ?
Use HM-185 verti ca l mounting k it w it h eit her beam .
$7 .45 .

GROUND PLANES

Use these hi gh perfo rma nce beam s, to co ncentrate
yo ur tafk-p ow er and squirt it fo r long ha ul! Cove rs
fu ll 144 -148 MH z w it ho ut re tuning, w it h VSWR less
than 1.5 :1. R ugged co nst ruct io n , rated to 100 MPH
w ind s. 2 KW PEP. 50 Oh m fo r coax feed .

HM·172 HM-173
4 /4 elem ent sta ck ed Vag i. 8/8 element st acked Vag i.
4 ' x4 ' x4' _ 5 .8 Ibs. $29 .9 5 8'6 '" lo ng x 3 .4'" x 3' 10"

9 Ib s. $39.95

Rugged co nst ruction, fo r long life. . Have st a inl ess
steel radia ls , to w it hs ta nd heavies t ice loading. VSW R
less than 1. 5 :1 . Rated 100 Watts. Inlcude m ount ing
clamp for up t o 1-1/4'" OD mast s.

STANDARD HM-7A

1/4 wa ve ver ti cal is chrome plated b rass + 2 MHz ba nd width
$8.95

HIGH GAIN HM·17
1/2 wa ve ver t ical, fo r greater gain. Stainless steel, wi th
nickle o ve r copper coat ing for greater co nd uctivit y , reo
d uced heat los s of R F , F ull 14 4 ·148 MH z b and wid th .
Has recept acle for P L-259 coax plug. DC grou nd gives
lightning pro tection. $29.95;

I
$26.9 6

$22_95

T ef lon insul a ted , a lu
mi num p lated st ee l
m o un t . Onl y 1-3116"
high !
SNAP· IN .
HM-179
NO HOLE

I HM -180

529.95

FOR MOBILES

SNA P-IN - D rill a 3/8" hole in
roof, fen d er o r t runk . Pu sh mount
into ho le. A sna p. and it lock s per 
ma nent ly in p lace!

NO HOLE - Th e proven , p ra cti cal
a nswer to no drilling ! Two co n
ce a led se t sc rews securely fast en
t h is mount t o ed ge of trunk lid .

DELUXE

5/8 wave , fo r far grea t e r gain o ver
114 wa ve whip ! 56" ove ra ll. VSR
1.5 :1 or better ov er f u ll 144-148 MHz
ra nge . Waterp ro of , sho ck res istant pl as
tic e ncased base co ils. 100 Watt rat ing.
St a in less steel springs and w h ips , n ick Ie
ov er copper coated for higher cond uc
ti vi t y . less heat loss of R F . Complete
ante nna uns crew s fo r ca r wa sh , or sto w
ing_

Prices include 17 foot 58/ U co ax
cab le w it h PL259 co n nect o r attached.

Two easler-te-mnunt series:

Sh unt fe d . Fitt
ing s chrome ptat -
ed b rass . Sold er
less co ax een nectcrs.
SN AP - IN .
HM-l77
NO HO LE .
HM -178 532.95

FO R HAN D HElDS
O nly 6-1/4 " lo ng. Rugged, fo r ro ug h ·
est ha ndling! Bend able , co mpletely
insu lated , cannot be shor ted o ut .
HM-4 . Wit h 5 / 16 ·32 base to f it

Johnson a nd Mo to ro la. $5.95
HM -5 _ With PL·259 base. $5.95

Give youI' signals
more"Sock - pel' - walt' ...
WITH THESE ANTENNAS FOR 2 METERS

from ttHAM HEADQUARTERS, USA" ®

made by the antenna

I

OPEN NITES Till 10 P.M .

* NEW YOR K CITY * VA LLEY STRE AM
8 BA R CL A Y ST R EET 10 SUNRISE HWY.

Nea r City Ha ll (At Rockaway Av e.)
BAr clay 7 -7922 (516) 87 2-9565

CHA RGE IT !
O n yo u r Master Ch arge . o r
Ba nk America rd
Sp re ad pa yments up to two years .

PROMPT ORDER DEPT.
We carefully pack and ship

ham gear , accessorie s and part s
to most any part o f the wo rld.

Addr es s your orde rs to:
18 SM ITH ST REET

F arm ingdal e , N . Y. 11735
Or - Ph one you r o rders to

15161 293-7990

~ ORDER NOW!

IID d~o:..UARTEBA~:~:.~
FARMINGDA LE, L.1.

2265 ROUTE 110
2 miles South
o f LI E exi t 495
(516) 293 -7990

OPEN NITES TI LL 9 P.M.
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Louis I. Hutton K 7YZZ
Bellevuc WA

Gilbcrt L. Boelke W3EUP
West Seneca NY

MORE
LETTERS

It was very grati fyi ng to see my
lat est art icle on SSTV equ ipment in
pr int in t he Sep tember issue of 73
Magazine . I am already receiving many
co mpli ments on it and that 73 is
publish ing t imely arti cles on SSTV.
From th e cor responde nce and con
versat ions with chap s who are bui lding
t his came ra I have been getting sever al
que st ions in regard to th e Plum bicon
deflection coils.

In t he diagram the horizontal sync
pu lse dr awn nea r Q4 is 5 milliseconds,
no t 5 microseconds . T he vertical sy nc
pulse dr awn nea r th e dio de of 06 is
45 millisecon ds, not 45 microseconds.
In t he uppe r right hand paragraph
abov e the schematic Fig. 4, the t hird
sentence should read as fo llows: Each
horizontal coil has approximately 620
turns of #36 wire . The fourth sen
t ence should read: Each vertical coil
has approximately 800 turns of #36
wire.

I would also like to add t hat t he
.050 inch thick deflection co il form is
used for the vert ical coils during wind 
ing. A fo rm of the same d imensions
but only .030 inches thick is used as
the window open ing form for the
hor izontal co ils. T his second window
fo rm was o mitted from the artic le.

Th at is abou t all the comments
from K7Y ZZ for now, Wayne . See
you on 20 5STV sometime soo n, I
hope .

We have sorre very, very dishonest
fe llow ama teu rs on ou r airwaves. I
happened to be wor king a very ch irpy
Novice lately and I reported to him
what I was hearing. We spe nt about 30
minutes discussing his chirp pro blem
and t he possible causes of it. He
reported that I was the f irst one to tell
him that he had ch irp and thanked me
for tell ing hi m. I heard the same guy a
few nights later, and his beautif ul ac
chirp was st ill there. J ca lled him and
he did everything but call me a liar ,
sayin g he had asked almost everyone
whom he had worked since ou r first
QSO and was told his signal was very
clean, with no trace of chirp. Now th e
guys th at he had worked were e it her
lying to him or very ignora nt, not to
know a very noticeable chirp when
they hea r one.

I just cannot be lieve these guys
wo uld lie to him. If my signa l sounds
lousy, I want you to te ll me and I'm
su re going to tell you if yours sou nd s
lou sy, hop efu lly befo re the FCC does,
because th at's t he wo rst way to find
out. So come on,guys, let's he lp eac h
other out and most of all let 's help
ou t the beg inners, beca use t hey need

DECEMBER 1972

the he lp t he most, especially now that
th ey wi ll be using VFO's at least 50%
of which will probably be anc ient
drifter s t hat are cheap and easy to
come by. Spend a littl e ti me wo rking
t he Novice bands and let's get t hem
sta rted out on th e right foot.

Steve Morgan WA8QNR

Not hing specia l {i.e., no axe to
grind ) but t hought I wou ld mention
t hat I fee l the Sept. 72 73 just
receive d is one of t he best balanced
(op inion, art icles, scope, et c.I to
date - and real pro. appearance.

Will Hassbuch WA7GR N
Sea ttle WA

I just t hough t I wou ld include a
little note to let you know t hat my
selection of your magazine was not
just ch ance. I have seen and rea d all
the leading ham pu blicat ions. I'Vl
even been given a fre e 6 mon th
subscription to C.O . As far as I am
co nce rne d t hey just don' t matc h up to
yours, fo r good, ove rall to tal informa
tio n on th e "state of the art." I enjoy
the co lumns on most a ll subjec ts, but
I woul d like to see more in th e way of
operat ing hints for Novices. Like t ips
on DXing, antenna systems, and just
overa ll coverage fo r t he newcomer .

William Arms tro ng WN8NKT!4
Shaw AF B SC

Wit h ref erence to t he Oct ober issue,
I read with interest W2GOM's ex
plana t ion of how a Clapp osc illator
works. It is amus ing to note t hat t he
mod el he develop s cou ldn 't poss ibly
osc illat e without a 180 degree phase
sh ift , a po int he was t ryin g t o refute!
Alt hough a crystal, by itself , can't
deve lop a 180 degree sh ift, in co mbi
nation wit h the other capacito rs in the
circuit it can and does.

Th at tutorial art icle should be in
te rest ing.

I' m with you on t he Ama teur
Extra Class license. While in high
school in 1925 I got a 1st Class
Telegrap h, follo wed by a 1st Class
Fa ne. Worke d at t hem both, even
afte r I went back to school fo r an
engineering degree severa l yea rs later.
Present call acqu ired in 1932, Class A,
th en Adva nced. Have worked over 45
years in ama teu r radio, AM, SSB, CWo
Kept cu rrent in al l. Why shou ld you,
I, o r any serious, knowl edgea ble ama
teur , be penalized? I believe the FCC
action, sponsored by AR RL, is d is
c riminatory . While I would have no
t rou ble with th e exam, incl ud ing
code, I refus e to t ake it.

J. Alan O'Neil W6GI X
San Francisco CA

I am a co llector . . . I collect maga
zines devot ed to amateu r rad io. Mine
is not a large or par t icularly exotic
co llectio n, but I th ink you might be
interested in a porti on of its con tents.
The most expensive single copy I have
is an Au g. 72 issue of "rpt. " I paid $6
fo r it. I did n't intend to pay that
much fo r th e issue, as I was ted to
believe t he re wou ld be 23 subseq uent
issues includ ed in t he price.

I also have a simi lar issue of "FM"
wh ich a lso see med to cost a larger
amou nt than I intended to pay.

As of t his date, I am not a regular
subsc riber to 73. I found that severa l
year s ago I received several free issues
of 73 after pay ing so much for my
" FM" issue; and, it is said that history
has a way of "rpt"ing itself.

I doubt very much th at I will
co ntinue to co llect limite d ed i
tions .. . t hey are getting too expen
sive.

Dave WR9DNl/W A7GSG
Aurora IL

P.S. Have you heard abo ut t he new
publication de voted to Citize ns Band
Re peat ers? I believe it will be pub
lished in Michigan, by a former ama
teur.

No, no free issues o f 73 this time.
And, if you 'd read 73 or the Repeater
Bulletin you would have been warned
that special interest magazines are -a
big gamble as far as subscriptions go.
Many thousands of amateurs have
been taken in the past short-lived
publications. If you watch 73 care
fuIlV,' you will find that we do not
recommend publications that look
like they are not going to be able to
make it.

DXer Magazine will make it. We run
ads for Gus and his nice little publics
tion because we know that he is going
to be there and that readers who
depend on 73 will not be disap
pointed. World Radio looks good
and is fun to read. I don't know how
Armand gets all those interesting OX
Stories, but he does. . . .wayne.

Th e FM bug is fo llowing qu ite
clo sely . I recentl y acqu ired an RCA
Carfon e CMV-4 F xmtr -rcvr sin gle fr e
qu ency, presently on 154 MC and
modified for 12V . I plan to remo ve
the dyn amotor and vibrato r. I have a
power supp ly which is ade quate for
base stati on use. I also have a manual. I
wo uld apprec iate any info co nce rn ing
conve rsion to 2 meters.

Although I am onl y a Novice I ho pe
someone can give me a littl e help. I
am working for my General license
now.

Also I was considering us ing t he
Carfon e on 2 meter CW by grid b loc k
key ing a co upl e of xmtr stages. Com
me nts on th is by any one wo uld be
ap pre cia ted.

Ric hard L. Gagnon WN3RUB
903 Cedar St.

Pocomoke Cit y MU 2185 1

Continued on page 146 ..
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You'll never reap
grea ter reward, more
fun and proud
accompl ishmenl ,
more benefit for the
whole family Ihan by
assemb li ng your own
Schobe r Electr onic Organ.
You need no knowledge of electronics,
woodwork or music. Scho ber's complete kits
and crystal- cle ar instructi ons show you 
whoever you are, whatever your ski ll (or
lack of il ) - how to turn the hundreds of
quality parts into one of the world's most
beaut iful , most mus ical organs , wo rth up to
tw ice the cos t of the kit.

Five superb models, with kit pr ices from
$500 to around $2,000, each an authentic
musical Instrument actually superior to most
you see In stores .

Jo in the thousands of Schober Organ
bui lde r-own ers who li ve in every state of the
Union. Oft en sta rt ing without tech nica l or
music ski lls , they have the ti me of their li ves
- f irst assembli ng, then learn ing to play the
modern King of Instruments through our
superlat ive instructi ons and playing courses.

Get the full story FREE by mailing the
co upon TODAY for the big Schobe r colo r
catalog , wit h all the fascin ating deta ils!-----------------I The :Feh0be4 Organ Corp., Dept. I

I 43West 61st Street, New York, N. Y. 10023 I
I 0 Please send me Schober Organ Catalog I
I 0 Enclosed please l ind $1.00 for 12· inch L P. I
I record of Schober Organ music. I
I NAM E I
I ADDRESS I

~-~~- - -_~~~~~I~_~

ANSWER TO CROSSWOR D PUZZLE
on page 99 of this issue

SOLUTI ON TO CRYPTOGRAM
on page 117 of the November issue, a q uote from
W2NS D's editorial in t hat issue:

The heavy hand of an insensitive
government hasjust dealt a cruel blow
to the most excit ing and fun aspect of
amateur radio in many, many years.

Wayne Green
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SSB Con verter CV ·5 9 1A : Get Up pe r Or Lowe r Side b and ,
from a ny revr OK grtd , w!book . 13 7 .50

HIGH -SENSITIVITY WI DE-BAND RECEIVER
COMMU NI CATI O NS . BUG DETECTION

• SPECTRUM ST UD IES
38·1000 MHZ AN/A L R-S : Con sis ts of b ra nd n e w t un er!

~~l.e~~;c~~d26k/1.L~t~n';:~i~~~c:~~:;R'!:t.:g:i f~~def;f
12 0 ". 50 /6 0 hz. T h e t u n er COvers th e ran ge in 4 bands:
eac h b a n d has Its o wn T y p e N Ant. m pu t. Packed wit h eac h
t un e r I~ the fa ctory m Sf ec to r 's ch ec ko u t 'heel. The one we

7~3~::h~05w:~ ~f8N~h~~1I;Y~t 17?8U~h~,3r:tIhgZhz~'~h;
~e"elV"r IS a ctually a 3 0 m hz IF a mp L WIth all th at follo ws,
m cl u d mg. a dlOd~ meter (o r relahve sig nal st re ngth s; a n
aU e n. calI b ra ted In 6 db steps to - 7 4 d b foll o wed by an

~fV~2~ZSi~'~:, ::ra±2 ~~~~ :n~ ~EL.Wc-rirvtt~~ ~fv'W"erth
Handbo o k & p wr . in put plug , a ll o n ly 3 7 5 .0 0

C V -253 Conve rte r o n ly, good u sed w/bo ok 8 9 .50
30 MHz Panadapter O K Grtd. 137 .50

Meas. Cor p .:::::S9G" d O i~)Pl!r 2.2~ 420 mHz 75.00

NEMS-CLA R KE .:q 670 FM R("vr 55-26 0 MH z
lik e n e w 2 7 5 .00
WWV Rcvr / Ccmeerator 2'(, - 20 MH z, wrscoc e .. 275 .00
RECEIV ER ICOMP ARATO R FO R 60 k Hz WWVL standard
i,.es to I part in 10 bi llio n WIth ine " pe n sive oscillato rs 495 .00

YOUR CALL

Please check your ad d ress label and ma ke sure
t hat it is corr ect . In cases where no c a ll letters
ha s be en furn ished we have had to ma ke one up,
If you find tha t you r lab e l has a n EE3*&* on it
that means we do n't know your call and would
a ppre ciate having it.

73 M AGAZ IN E



NEW NOVICE REGS
In the Matter of Amendment of

Par t 97 of t he Comm issio n's Rules to
provide fo r expansion of the tele
pho ny segment s of t he high fr equ ency
ama teu r bands.

Ado pted : September 27, 1972 ;
Re leased : October 2, 1972
By t he Comm issio n: Commission er
Joh nson concurr ing in t he result .

1. T he Commission ado pted a No 
t ice of Proposed Ru le Mak ing in t he
above ent itled ma tt er on Feb ruary 24,
197 1, which was published in th e
Federa l Registe r on March 6, 1971
(36 F R 45 11). Inte rest ed persons
were invited to file comments on or
before June 1. 1971. and reply com
ments on or before June 18. 1971,
respectively. The Notice prop osed to
ex pand the General-Condi tio nal Class
sub -band operator priv i leges in fou r
ama teur rad io high frequency bands,
to provide additional Amateur Ext ra
and Advanced Class sub -bands in
those high freq uency bands where
th ey do not exist , and to make other
adjustments to th e allocat ions of high
freq uency bands to faci litate th e ac
comp lishment of th ese proposals and
add it iona lly to expand t he te lephony
sub-alloca t ions in the five amateu r
rad io high freq uency bands from 3.5
to 29.7 MHz.

2. Formal com ments were rece ived
f ro m persons and ama teur radi o o r
ganizations wit hin the United Sta tes
and fore ign countries. Many co m
ments simply urge t he adopt ion , o r
the reject ion, of t he prop osals. Ot he rs
end orse certai n proposals and request
t hat o thers no t be adopted . Many
prop ose alte rna te freq uency band allo
ca tio n plans. Since t he commen ts re
ceived were so nume rous, it is not
practicable to discuss each herein .
However, every com ment fi led has
bee n given ca refu l co nsiderat ion.

3. Reac tio ns to t he proposals ex 
pressed in the commen ts, were high ly
mixed . Some , identifyi ng themselves
as teteq raph v en t husia stis , op posed
the proposal, usuall y citing t he resu lt
ing reduct ion in th e effective use of
t he te legrap hy bands as t he reason.
Ot hers, ident ify ing th emse lves as t e le
pho ny ent husiasts, supported t he pro
posal, usua lly giving the crowded te le
phony band s as t he reason . Propo
nen ts of bo th sides of t he issue agreed
that te leph ony ex pansio n wo uld be at
t he expense of teleqra phv operation,
with th e te legraphers a ruging t hat
t heir preferred mode of radtocom
munication would be impaired and
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the telepho ny advocates aruging t hat
te legraphy is ou tm od ed and unneces
sary.

4. All of th e HF bands fro m 3- 30
MHz have pred ict a ble propaga tion
cha racteristics depend ing on t he
per iod of the sunspot cycle, season ,
t ime of da y, and the order of t he
frequency band itself. At times, some
bands are primarily useful fo r sho rt
distance radioco mmunicat ion, even
though under th ose circumstances sig·
nals c ross nat ional boundar ies. At
o ther t imes, even the two main lowe r
frequency amateur bands (3.5, 7.0
MHz) become international in cha rac
ter through lon g d istance ionospher ic
propagation of signals. During th e low
period of the sun spot cycle, con 
gestio n in the lower freq uency bands
become s mor e critical as th e ma xi
mum usa ble frequ ency (MUFl de
c reases. Bands above 14 MHz, are
generally conside red inte rnat iona l in
nature by reason of long d ista nce
prop agation of signals in these bands
fo r a large percentage of th e time.

5. A co nside rable number of com
men ts were received from orqan iza
t ions located in other cou ntries, and a
del egat ion from one co untry pa id an
offic ial visit to the Com mission to
d iscuss th e ramificat ions of th e No
t ice. The comments and infor ma t ion
of oth er countries are wo rt hwhile, and
pro vide an added insight to what is
nor ma lly con sidered a domest ic ma t
t er . It is recognized th at t here are no
formal int ern at iona lly eqreee d sub
al location plans which reserve ce rt ain
por t ion s o f any of t hese bands for one
t ype of emission or th e o t her. The re
are, however, "gentle men' s agree
ments" amo ng ama te urs in var ious
parts of t he world (Re gion 1 in
par t icular! wh ich have wor ked out
well in pract ice in ma int aining o rde r
and providing effici ent ut ilizat ion of
t he various amate ur bands. Only a few
cou nt ries, having large numbers of
ama teu rs, provide sub-allocations in
d o mestic requtettons. Th e Inte r
nat ion al Radio Regu lations, to which
t he Un ited Stat es is a signa tory ad
ministra tion, provid es only band allo
ca tions to t he Amateur Radio Service
fo r t he three Region s. In reaching a
judgmen t on a matter with implica
t ions which co uld result in a lessening
of in ternat ional good will among ama
teurs, as well as a reduction of effi
cie ncy of ut ilizat ion of t he spectrum ,
we wo uld be do ing amat eurs generally
a d isservice were we to d isregard
physical phenomena. Certain ly we
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wou ld be short-sighted if we totally
d isrega rded opinions such as that of
t he Internat ional Amateu r Rad io
Union, Region 1 Division, which
po inted out ,

"T he downwa rd shift to 14,150
kHz will cause severe interference
to operation in Region 1. With t he
high power and la rge numbe r of US
sta t ions it will not be poss ible for
fo re ign sta tions to operate above
14,150 kHz when propagation con
ditions enable USA sta t ions to be
heard. T he conseq uen t move down 
wa rd in frequency by Region 1
Telephony stations will undo ub ted
ly cause breaches of the vo lunta ry
IARU Region 1 band plans wh ich
have bee n in satis fac tory op eration
fo r a number of years."

A similar op inion was expressed by
t he Radio Soc iety of Great Britain
and othe rs.

6 . Therefore, we co nclude that a
significan t expansion of the telephony
segments wit hin t he high freq uency
amateur ban ds woul d be at th e ex
pense of the telegraphy segmen ts.
Furt hermo re, we ar e of the opinion
that the tradit ion al ama teur tete
qraphv, rad ioco mmunicat ion mo de
must not be comp ro mised . The
rat iona le fo r th is co nclus ion is well
summa rized in a q uo tat ion from a
letter to t he Chairman of t he Cornrnis
sion from the Director of th e Office
of Telecommunications Policy:

"While the use of CW rad io tele
grap h comrrc nications has been reo
plac ed in mos t radto commu mce
t tons serv ices wit h mo re sop hist i
cated tec hniqu es over t he yea rs,
th is is no t considered sufficient
reason to justify t he cu rta ilment of
such operati ons amo ng U.S. ama 
teurs. Know ledgeable cornrnuntca
tors agree t hat wh en ot he r t yp es of
high frequ ency radio communica
t ions fail CW tr ansmissions a re like
ly to get through. Thus, even
th ough other tech niques might be
relied on first , it sti ll would be wise
to ret ain a pool of U.S. citi zens
skilled in CW operat ions as a re
sou rce in rese rve . Amateur opera
tor s, with the ir past superb record
of serving the public inte rest when
needed, a re considered t he best
means fo r preserving thi s sk ill."
7. We find that amateu rs have been

reso urcefu l in effectively operat ing in
t he overc rowded high freq uen cy
bands . The vast ma jority have adopted
spectrum conservation receiving and
tr ansmitting techniqu es. The nea rly
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universal incorporation of suppressed
or redu ced carrier types of SSB emis
sion and ot her freq uency conserving
capabil ites, such as highly select ive
receivers and d irectional antennas, has
perm itted more operators to co nduct
rei iable radiocommunication over
greater dista nces. Nevert he less, the
quest ion of how the ex ist ing high
freq uency amateur bands can accom
modate even a relatively modest in
crease in the num ber of stat ions is
now clearly in view. As evidenced by
th e pet it ion s and com ments, even the
present number o f amate urs auth
orized for te lephony emissions on th e
high frequ ency bands at ti mes far
exceeds the capac ity of the allocat ed
A3 and F3 emissio n segments. We see
no technological developments on the
horizon to enable more simu ltaneous
te lephony amateur radioc omm uruca
t ion within th e present sub-alloca
t ions, a lthou~ t his is in itse lf a
challenge to amateu rs. Any pro posed
amendme nt to Article 5 (spectrum
allocat ion) of the Intern at ional Radio
Regulat ion s to allocate add itional po r
tions of the high freq uency spectrum
to the Amateur Radio Service, are at
best some years in the future and only
speculat ive. The only practical solu
t ion appears to be one of limiting
access to the more crowded bands
on ly to higher class licensees. Until
suc h tirre as th is beco mes necessary,
amateurs are encou raged to uti lize
other emissions and frequ ency bands
du ring t imes of severe overcrowding
of th e te lephony segments . Further
more, we st rongly urge that th e VHF
and UHF bands be utilized fo r all
local rad iocomm uni cat ion ; that th e
minimum power rules be strict ly ob
served to min imize interference; that
full carrier double sideband emission
not be used in the lower four HF
bands excep t in an emergency; and
t hat all amateurs exer cise good judg
ment and restraint when selecting a
frequ ency and emission for thei r oper
at ion.

8 . Accordi ngly, we conclude that
th e high freque ncy spectrum available
to the Amateu r Radio Service does
not allow treatment which wou ld sig
nificantly alleviate the problem of
overcrowdi ng in telephony redjocom
mun ication through expansion of
sub-band attocatio ns. We are of the
opinion that a small inc rease for tele
phony operat ion in the 3.5 and 7.0
MHz bands can be accommodated
wit hout causing a serious deter iora
t ion in telegrap hy ope rat ion. We be
lieve any telephony expa nsion of the
14.0 MHz band would result in a
serious degradation to no n-vo ice
radioc ommc ntca tio n, and no exp an
sion is adopted. Numerous comments
from amateur s outside the United
States express opposit ion to any tele-
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pho ny expansion by th e United therefor e adopt ing it .
Sta tes, parti cularly in th e 14.0 MHz 11. We conclude that the 7.0 MHz
band . Should U.S. licensees be pe rmit- te lephony sub-hand can be expa nded
ted to ope rate in the unofficial, but as proposed to th e extent of perm it
widely observed, non-US te lephony ting A3 opera tion between 7150 and
sub-band bet ween 14.1 and 14. 2 MHz, 7200 kHz. While the comments
the y predict a movement by non-US heavily favo r the adop tion of this
tele phony stat ions into the 14.0 to proposal, object ions were also made,
14. 1 MHz segment, causing a deter- altho ugh to a lesser extent, by
io rat ion in telegraphy radio com- Canadian amateurs, becau se telephony
munlcatio n and a general breakdown opera tion is authorized in Canada by
in inte r-Region cooperati on . This the Department of Commu nicatio n
must not take place. We also find the for the sarre seqrre nt . Since the ex
21.0 and 28. 0 MHz frequ ency bands pa nded telephony segrrent of 7150to
not to be suffici ently crowd ed t o 7200 kHz have been heavily util ized
warrant an expansion of th e tete- fo r Novice Class A1 operati on , and
pho ny segments . since only a limited number of hi~er

9. Comments from Canadia n ama- class licensees will be permitted to
teurs exp ress concern fo r th e result ing ope rate within the new telepho ny
impact of expansion of th e te lephony segment , the expansion is acceptable.
seqrre nts available to US amateur be- As a ' result of this action, the Novice
low 3 .8 MHz. In addition to the 2.8 to band is relocated to 7 100 to 7150
4.0 MHz telephony sub-band aut ho r- kHz.
ized for both US and Canadian ama- 12. The proposa l to pro vide a
teu rs, they are also permitted 3 725 to tele phony sub-band below 7100 kHz
3800 kHz. This concern is expressed for contac ts with stations in Region 1
in the commen ts from the Director of a n d 3 . is not being adopted.
t he Ca na d ia n Division of the Nume rous com ments pointed ou t that
American Radio Relay League. AI- the proposal, if adop ted, would make
thoug h we do not agree ent ire ly with int e r -re qional radiocommu nica tio n
the imp lied necessity for Canad ian wit h foreign stations occup ying th ese
amateurs to operate in diff erent sub- frequencies more difficu lt since Re
bands, their comments are taken into gion 2 stations wou ld overload the
account. segment. The proposa l to permit

" Canad ian amateur operato rs have telephony operation between 7075
always made extensive use of th e and 7100 k':'z for A~rican .stations
3.5 MHz band. The size of th e loca ted outside of Reqion 2 IS edoo
co unt ry and the low density of ted, however .
po pulatio n have precluded th e use " 13. In the interest of encou raging
of other frequencies, such as 144 beginn ing amateur ope rato rs to gain
MHz, since they did not provide experience in tel egraphy rad iocom
adequate coverage. It is per haps the rnunicati ons, a new Novice privilege
most widely used amateur band in segment is adopted for 28. 100 to
Canada for internal communica- 28.200 kHz. Observat ions ind icate
tio n, in spite of th e fact that 25 th at the segments 21.200 to 21 .25 0
kHz, 13725-3750 kHz) are shared MHz and 145 - 147 MHz are light ly
with American Novice operators. occu pied for Novice operation and are
While Canadia n vo ice ope ratio n therefore deleted . In light of these
could and undou bted ly would be changes, and beca use of the relocat ion
moved to some lower port ion of of the Novice 7.0 MHz sub-band, the
the band such as 3650-3700 kl-lz, requIrement that the transmitter be
in ord er to avoid Novice inter- crystal controlled is removed . We are
terence, there wou ld be less space of th e o pinion that the techni cal sta te
available for other modes as a of th e art for calibrated var iable t re
result .. . " qu ency generat ing devices in the Ama
10. The Noti ce proposed 3750 to teur Service permits th is change and

3775 kHz for Ama teur Extra Class re-crvstelltnq of the many th ousands
and 3775 to 3875 kHz for Amateur of Novice Class tr ansmitters is unwar
Extra and Advanced Classes. an ex- ran ted . Additionally, thi s wil l enhance
pansio n of 50 kHz fo r tel epho ny the ope rat ing effective ness of Novice
privileges. The American Radio Relay ope ra tion thr ough red uct ion of inter
League, and others, recommend an ference and increased operating tlex t
expansion of only 25 kHz, limited to bilit v. Since the dist inct ive "N" de
Amateur Extr a Class ope rators only. signator in a Novice Class call sign
This would autho rize some 12 pref ix is easily recognized in the Ser
thousand higher class licensees to vice, Novice opera tors are caut ioned
operate within the 3775-3800 kHz to observe stric tly the authorized t re,
sub-band. In recogniti on of the que ncy sub-allocations for Novice
Canadian ope ra to rs' comments, we are Class licensees. While amen ding para
o f the opi nion that the Amer ican grap h 97.7(dl , we revise the wording
Radio Relay League recommendation for the 75 watt po wer limitat ion to
is a workable comp romise, and we are generalize its ap plication to other am-
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Att achmen t
NOTE : Rule changes herein will be
covered by T .S.VI(72 )-1. 4

3,4
3 ,4
10
3,4
3.4

Emissions Limit e
tionstsee
paragraph
(b »)
1,2

A1
F1
A5,F 5
A3,F3
A1
F1
A3,F3,A 5,F5

A1,A3
A1
F1
A5,F5
A3,F3
A1
F1
A3,F3
A5,F5
A3,F3
A1
F1
A5,F5
A3,F3

Ii97 .6 1. Authorized frequencies and
emissions

I, )
Freq uen cy band

kHz
1800-2000
3500- 4000
3500- 3775
3775-389 0
3775-4000
7000 - 7300
700 0-7150
7075-7 100
715 0-7225
7 150-7300
14000 -1 435 0
14000- 14200
14200- 142 75
14200 -14350
MHz
2 1.000 - 21.4 50
21.000-21.250
21.250- 21.350
21.250-21.45 0
28. 000-29.700
28.00Q- 28.500
28 .500-29.700

(b )
(10 ) Th e use of A3 and F3 in this

band is limited to amateur radio sta
t ions located outs ide Region 2.

3800-3890 kHz
7 150-7225 kHz
14200 - 14275 kHz Ama teur Extra
21270-21350 kHz and Advanced
50- 50. 1 MHz

(dl Novice class. Those ama teur
privileges designated and limited as
follo ws:

(1) The power input to the trans
mitter final amp lifying stage sup plying
rad io frequen cy energy to the an tenna
shall not exceed 75 watts, exclu sive of
power for heating the cath ode of a
vacuum tube (sl.

(2) Rad io te legraphy is authorized
in the frequency bands 3700 - 3750
kHz, 7 100 -7150 kHz (7050-7075
kHz when the te rrest rial loca tio n of
the station is not within Region 21.
2 1 , 1 0 0 - 2 1 , 2 0 0 k Hz , a n d
28 ,10 0-28 ,200 kHz, using only ty pe
A1 emi ssion .
2. In Sect ion 97.6 1, th e ta ble in
paragraph (a) is amended and (b)( 10l
is added to read as fo llows:

Amateu r Ext ra
Only

APPENDIX
Part 97 of the Com mission's Rules is
amended as fol lows:
1. Sectio n 97.7(a) and table, subpara 
graph s (d)( l) and (dH2l are revised to
read as follo ws:
§ 9 7.7 Pri vileges of operator license

(a) A mateur Extra Class and A d·
vanced Class. All autho ri-zed amateur
privileges includ ing exclu sive tre
quen cv operating author ity in accor
da nce with the following table :

FREQ UENCIES CLASS O F
LICENSE
AUTHORIZED3500 -·3525 kHz

3 775- 3800 kHz
7000-7025 k Hz

14000-14025 kHz
21000-21025 k Hz
21 250-21 270 kHz

men t wit h ou r own observat ions . The
pro posal is not adopted here in, and
the su b-band remains at 25 kHz.

16 . We find the attached amend
men ts to the ru les a re necessary and
desirable and in the public interest .
Aut hori ty for adopt ion of th ese
amendments is contained in Sectio ns
4(i) and 303 of the Communica t ions
Act of 193 4 as amended.

17 . Accordingly. IT rSOR DE RED,
that effec t ive November 22, 1972.
Part 97 of the Commission 's Rules is
AMENDED as set fort h in the a t
tac hed Ap pendix.

18. IT IS FURTHER O RDERED,
that in addition to the fifteen petit ions
set forth in the heading to the pro
ceeding, the pend ing pet ition of Mr.
Fred er ick J. Hagen, filed February 1,
1971. RM-1748; and th e pend ing pet i
t ion of Mr. George W . Flyer, filed
November 1, 1971 . RM-1873; and the
pend ing petition of Mr. William G.
Welsh , filed November 8, 197 1,
AM-18BO, have been fully considered
and . to the extent that they are at
variance with the ru le changes ado p
ted , t hey are DENIED.

19 . IT IS FURTHER OR DERED,
that this proceed ing IS T ERMINA
TED.
Federal Commun icat ions Commission

Ben F. Waple
Secreta ry

pl ifying devices in add it ion to vacuum
tubes.

14. As poi nted out by a number of
respondents, the 28 MHz frequency
band does not off er itself to providing
mean ingful exclusive operating seq
ments for upgrading incentives since
th e freq uency availability prob lem is
no t of comparable magnitude as that
encountered on the o ther high fre
quency bands. For th is reason, the
proposed est ablishment of ex clusive
operati ng freq uency pr ivileges for
Amateur Ext ra Class and Advan ced
Class licensees is not adopted. With
thousan ds of amate ur rad io ope rat ors
upgrading to Amate ur Extra Class and
tens-of-thousands upgrading to Ad
vanced Class, while th e number of
Genera l and Cond itional Crass licen
sees is dec reasing, adj ustmen ts to the
sub-band allocations must be made in
order to ret ain the incent ive princ iple.
Addit ional ad justme nts will be made
periodically in the future as the up
grading movement co nt inues. Alloca
t ions fo llow a pattern of apportion
ment of the te lephony segmen ts into
three sub-bands in the case of 3.5
MHz and 21.0 MHz; one restri cted to
Amateur Extra exclusively; one re
str icte d to Ama teur Ext ra and Ad
vanced; and one available to Genera l/
Co n d it ional and Ext ra/Advanced.
Th ese -sub-ba nd appor t ionments are
determi ned by considering th e nu m
ber of individual licensees in each
group having pr ivileges to each sub
band weighted in favor of the higher
classes. Proposed te leph ony sub- band s
rest ric ted to the Amateur Ext ra Class
in the 7.0 MHz and 14 .0 MHz bands
are not adopted because the applica
t ion of the app ort ionment pattern to
these sma ller te lephony segments
would resu lt in Amateu r Ext ra Class
sub-banos so smal l as to be practica lly
useless.

15. Comments received in response
to the proposed red uction in the
Amateur Extr a-rest ricted telegraphy
sub-band were a lmo st ent ire ly op
posed . Reaso ns cited included obser
vations to the effect th at the pro posed
10 kHz sub -band was to o small to be
meaningfu l, and that the rest ricted
telegraphy sub-band was their prima ry
incent ive fe r upgrad ing. We find th ese
comme nts persuasive and in agree-

A UT HOR'S CORRECTi ON

O n page 82 o f the November
73 , in t he art icle " F req uency Svn
t hes izer II I: ' F ig. 13 contains an
error. One so lder pad was sh own
m erging wi t h a w ire (see d etai l a t
left) , T he re sh ou ld be no co n nec 
ti o n be tween t he m, as a t the righ t ,

. ..K20 A W
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Sub-Audible tone

BOX 1494A
CA NOGA PA RK,
CALI F. 91304

NEWQ-BOX
ON LY $17 .95

AMAT EUR-WHOLESA LE ELECT RONICS
8817S w. /29 rerrace, Miami, F/33/56

O,1VS (305) 233-3631
N,ghls-w"ekend, 1305) 6E6-f347

30 HZ SELECTIV ITY
-DRAMATIC IMPROVEMENT FOR
TRANSCEIVERS ON CW

- BANDWIDTH CONTINUOUSLY
VARIABLE

•L..:"" ,

AU TE K
RESEARCH

A h eq" ency coun ter woth" ""9" of 1 k Hz to 60 MHz (o r 130- 150 MH, whe n
" sed w ith o u r Oi~lpe t-1 60 con"" e, ), With 0 r. ' o l" l1On ol 1 kH z Of 1 H, lat 1 m,
or 1 " gate tim",) , It Cdn 1Mope<at , {i o n "" h er AC DO DC, with com~I " ," ove do o<!
protec t ion, Plu, . " . b ilit y o~ ;"9 ", t. o f 1 p ort ,n 1O'; !we ek_ And th e who le un i' i, .
me re 7" d""p by 2'·1" h'9 hl

KI TS

Read y to use. Add
$1.00 for shipping in
USA. (Ca l i f . residents
add 5% sal es tax.)

Don't confuse o ur new Q-Box with old fashion
ed a udio filter s ! It h a s no coils, insertion loss-,
or oscillation. Instead , it's a transistorized A o 
TIVE F IL T E R variab le , to m atch c o n di t ion s,
from 30 HZ ( 3d B bandwidth) t o a fla t r e sponse .
800 Hz ce nter. 4 0 dB skirts. Plugs into rcvr
phone jack , Outpu t for p h o nes p 000 o h m s
or m o r e ) o r external am p . 4"x3 ' x lV2" .
Order today and se e what 30 Hz selectivity
w ill do for your reception!

So ld with 10 d a y m onevback guarantee .
One year warran ty. Send p os t card for
free brochure . Dealer inquiries invited.

• Comoanbre With all sub-aud ib le to ne systems su ch a,
Pr ivat e L ine, Channe l G uard , Quiet Chan nel, etc

• G lass epoxy PCB 's & sili con xst-s t hroughout.
• Any reeds, ex cept spec ia l dual co il types m ay be used '

M o to ro la, G.E., RCA , S .D.l. , Bre mco. etc .
• A II are powered by 1 2 vdc
• Use on any to ne fr eq u ency 6 7 H z to 250 Hz
e Srnatr size 1,5 x 4 x ,75 "
• All p ar t s incl uded except reed and reed socket
• Postpa id - Cal if. resid ents add 5% sales t ax

COMMUNICATIONS SPECIALISTS
r.o, Box 153 Brea CA 92621

Superb precis;oot quality ~1 LESS THAN KIT PR ICES Call or
wr ite fo r l;le ral",e dnd tm de in Or our LOW INT RODUCTORY PR ICE,
1 yEAR WARR ANTY ,

Digipet-60---"11
Frequency
Counter
I KHx-60 MHx
(130-1 60 MHz wilh op1itHlal conv ert er)

onIy'299

DIGITAL FREQUENCY COUNTER ,

ES112K/ 124K • 12 hr. or 24 hr. clock.$46.95
Case extra: Wa lnut $12.00 · Metal $ 7.50

ES 220K - line frequency ti me base. 1 KHz
resolution. 5 digit: $69.50 Case extra: $10

ES 221K - Crystal t ime base. 100 Hz resolu
tion. 6 digit: $109.50 Case extra: $10.00

DIG ITA L CLO CK ,

Dependable solid state components and circuitry.
Easy reading, 7 segment display tubes with clear,
bright numerals. These products operate from 117
VAG, 60 cycles . No moving parts. Quiet, trouble free
printed circuit.

Each kit contains comp lete parts list with all parts,
schematic illust rations and easy to foll ow, step by
step instructions. No spec ial tools required.

®
ORDER YOURS TODAY,
Use your Mastercharge or
Bankamericard
Money Back Guarantee

J06 Main St., E! Segundo, Ca. 90245
12131772-6176
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Caveat EmptDr?
Price - S 2 per 25 wor ds fa. no~ , con1me, c,~1

ads; $ 10 per 25 wo rtls fo r l>ti.;n e" ven Tu re>. No
d''>j. lay ¥ls Of ¥nc~ di sco un l. lI'dude yOu'
c"ec~ ... lf h o.-dE'< .

o..itd l,..., l o r ads ~ t~ e ls I of the mc tll h t wo
mon'M PflO< 10 publlcaT,o n . Fa ' e~ample '

Jan~a.y 1S! is lhe deadhne fo r Ihe Marc h 'SWe
w h ic h w il l be 'na ,led On the 10lh 0 1 Febr ua ry

Typ e copv_ Pt" a"" and punctu... e e~ aclly as
VO<J wi", 1110 appe3r . No all-c;opila l ads.

We ...01 1 be The judge o f ..... tab, ht ... o f aods.0",
( t"S(>Ons,bi lity 10 < .....on "~le"ds o nly 10 o, in l ·
ing a cOr<ec t a<ll o a 1 ~ler '$Sue

For $ 1 extr a we ca n malint a ;" a r"p ly bo~ for
you .

We canOOt chff:!< ,n to each advert Iser. $0 c...e'lll
EmplOt .

" SUPER COUNTER" . . .. to 160
MHz, five digit . AC/ DC. 4.5 lbs.• a
pro fessional grade counter by MI lOA,
"The H.P. of Ja pan." 5349 with 1
year warrantee. SASE for more info.
NHE Commu nicatio ns, Bob Brunkow,
(206-747-842 1). 15112 S. E. 44th,
Bellevue, WA. 98006 .

YOUR CALL LEITERS. Two sets,
for windshield and rear glass. Smart
white letters with red outli ne. Easily
installed pressure sensitive decals.
$1.00, postage paid, anywh ere. Sat is
fact ion guarantee d . Lake Jor da n Ar·
tists , Slapout AL 36092.

WANTED: Old Radio Transcript ion
Discs. Any size or speed. Send list and
detai ls to Larry Kiner, W7 FIZ, 755 4
132nd Ave N. E.. Kirkland, w ash.
98033 .

'IERRY X'IAS and HAPPY NEW
YEAR from W0CVU. Heard arou nd
the wo rld since 1913.

.'\ _Y.C. HAMS I\ EE()ED: Volunteers
to operate new moder n KW ama teu r
statio n part t ime du ring Tue -Sat
10-4, Sunday 1-5 derro nstratinq to
public. Have t ime - wan t to help
young people? Here's your thing 
Call Bob Reiley, Hall of Science of th e
City of New Yor k, Box 1032.
F lu shin g, N. V. 11 3 5 2. Phone
212-699 ·9400.

F OR S AL E: J OH NS ON 6 N2
T h u nd er bo lt. excellent - $475 .00_
Prefer pick up. Want Gonset 900 A or
903A MK II. J im W1VYB (6 17)
922 - 3850 .

22nd ANNUAl. DAYTO N HAMVEN
TION will be held on April 28, 1973
at Wample r 's Dayton Hara Arena.
Tech nical sessions, exhib its, hidden
transmitte r hunt . flea market, and
special program for th e XYL, For info
write Dayton Hamventi on, Dept. 7,
Box 44, Dayton, Oh io 4540 1.
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TECH 'IA1'\UALS for Govt surplus
gear only 56 .50 each: R-38B/ URR,
R-3 B9/ URR, R-390 /URR . R-220/
URR, R·2 74/ FRR, CV-59 1A/U AR,
A LR-5, URM·25D, TT-63A/ FGC.
W3 IHD, 4905 Roanne Drive, Washing
ton DC 20021.

I:HtAND-NEW 4 cha nnel Hi-Band G.E.
Master Royal-Pro t ransceiver 35 Watts
Solid-State tr unk mo unt low split
132-151 mhz. 4-TX Icom and 6-RX
crystals for 2mfm. $800.00. J .A.
Smith, P.O. Box 2065, Newb urgh
N.Y. 12550 . Tel 91 4·562-4300 or
9 14·562·2285.

STANDARD 826m 2 meter FM 12
channels 6 wit h xtals plus sub-audible
tone encoder and reed and base sta
t ion power supply. All A-1 cond ition.
5250.00. J.A. Smith, P.O. Box 2065,
Newburgh N.Y. Tel. 914-56 2·4300 or
9 14·562 ·2285 .

REl' EAT ER ID E NTIFIER: 110
V.A.C.; I.D.' s each tr ansmission ; wit h
aut o-ho ld; programmed with your call
in mat rix : $60 ; W9B LR, 9434 W.
Mitchell, West Allis, Wisconsin 53214.

CLEA:"' ING 1I0 USE: Digitec digital
voltmete r model 20 1 $40; TS268 $5;
Many other items ; J . Buckler, 29
Parkview Drive, Plains PA 18705.

HOO SIER ELECTRONICS - You r
ham headquarters in the heart o f the
Midwest where only the finest ama
teur equ ipment is sold. Ind ividual,
personal service by expe rienced and
active hams. Factory-auth orized deal
ers fo r Drake, Regency . Standard,
Ten-Tee, Hy-Gain, CushCraft , Ham-M,
plus many more. Orders fo r in-stoc k
merchandi se shipped the same day.
Write today for ou r quote and try o ur
personal, friend ly Hoosier service.
Hoosier Electronics, R.R.25 , Box 403,
Terre Haute, Ind ian a 4780 2.

~ :\ ROC Eighth Natio nal Con ven
t ion - the PRESTIGE convention at
the Flamin go Hotel Convention Cen
te r, Las Vegas, Nevada 89 109,
Ja nuary 4 through 7, 1973. SAROC
special roo m rate $15.00 plus tax, per
night, single or double occu pancy,
only 500 roo ms, so get your accom
moda t ions request in ear ly. Advance
Regist rat ion $10 .00 per person. Regis
trat ion and eyeba ll session on Thurs
day . Semina rs. Meet ings, Exhib its,
open Friday and Satu rday. SAROC
SWAN Elect ronics Social Hour, Fri.
da y . La d ies Program, Saturda y.
SAROC Sixth Nat iona l FM Confer
ence, Friday and Saturday . SAROC·
HY·GAIN/GALAXY Coc ktai l Party,
with Leo W0GFQ, at the Organ,
Satu rday. SA ROC Buffet Hunt Break
fast , with Champagne, Sunday. Ad"
va nce Re gistrat ion with Sergio
Franchi Flamingo Midnight Show,
two drinks $17.00 per person. Ad
va nc e Re gis trat ion with Sergio
Franch i Flamingo Dinner Show, no
drinks, $21 .00 per person. SAROC Jet
Roundt rip Vacat ion Package Plan in
cludes airfare. deluxe Flamingo Hote l
Room for three nights. SAROC Ad·
vance Registration with Flamingo Ho
tel Dinner Show : via United Airlines
dep artu r e ci t ies ; Ba lt im o rel
Wash ingto n, $287 .0 0 ; Bo ston,
5316.00; Chicago, $228.00; Cleve
land, $256.00; Columbus, $251 .00;
Detroit , 52 49_00; Hartford , $31 0.00;
M i lw a u ke e , 5233 .0 0 ; New
York/ Newark, $303.00; Philadelphia,
$296.00; Pitt sburg, $268 .00; via
Fron t ier Airlines departu re cities: St .
Louis,..$214.00 ; Kansas City , $ 192.00 ;
Denver. $137.00; Omaha, S186.00;
Lincoln, S l80.00. The price quoted is
per person, doub le occ upancy in hotel
room. If single occupancy in hotel
room is desired add $25.00 add it ional
per person to each amou nt quo ted.
All fares and sched ules are subject to
CAB rules and regulat ions - send for
addit ional details. Remember to send
accommod ations req uest to Flamingo
Hotel. Send Advance Registration and
informat ion req uest to, SA ROC, P.O.
Bo x 7 3, Boulder City, Nevada
89 005."

ARRL REPOR T WANTED. A $5
reward is offered for a readab le copy
of the 1971 AR RL yearly rep ort . The
Lea~e claims t hey sent them all out
and have none available fo r membe rs.
even Lifeti me membe rs. Please send
report to Box 2864, 73 Magazine,
Peterborough NH 03458.

KLEINSCIt:\IIDT MA.'WALS, Mite
KSR, teletypewriter suppl ies, gears,
par ts, covers. Send SASE for Jist . Buy,
to o Teletype man uals wanted . Type,
tron ics, Box 8873, Ft . Lauderda le,
Fla. 33310, W4 NYF.

SELL: E.E. and oth er technical
books. SASE fo r list. Roger A. Baim,
WB9SDP 2753 W. Coyle , Chicago. III.
6064 5.

Continued on page 146...
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James D . Pryor, Jr. W0IPB
626 North Erie
Wichi ta KS 6 7214

NON-SQUIRRELY
TWO METER PREAMP

During my years of experimen ting with
2 and 6 met ers, I have built a number

of t hings suc h as preamps and co nverters
using tu bes, nu visto rs , transist ors and FEr's,
including the well-known 3N 128 Mosfet. I
recently tried a circui t using an MPF-I07
FET in a common source configuration. The
circuit herein described , if followed clo sely,
will produ ce a no n-crit ica l two meter
preamp second to none. Nor is there any
neu tralization required .

This pream p can be built on a home brew
printed circu it board with ease. Th e boa rd
need be only ab out 2Y2 in. square. All lead s
should of co urse be kept as sh ort as possib le .
The co il forms should be qu arte r inch wit h
wh ite pow dered iro n co res. The pream p

- 12 VOC +12 VOC

Fig. 1. 2m FM preamp. L 1 & L4 , 2T No. 22
hook up on cold en d of L3 ; L2 & L3, 3 J.f T No . 16
spaced the dia. L 2 & L3 must be wound opposite
direc tion s; C-1, 10 pF; C-2, 470 p F; C·3, 10 p F;
C4 , 470 pF; C-5, .0 1; C·6, 4 70 pF; R-1, 220 ohm
~ W; R·2, 370 ohm !-2 \V; R-3, 22 ohm Y.:W; Q-1,
Mo torola MPF· 107 or HEP 802.
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should d raw abo ut 15 mils. Tuneup is
accomplished by tuning for maximum first
limiter cu rren t, or maximum S met er
read ing . Th is circuit is basically fo r 146 .94
MHz, but sho uld be adap tab le fo r any t wo
meter frequency .

~
o S G

Fi g. 2. Printed circu it lay ou t. Drain and source
interchangeable.

I have been unsuccessful in all attempts
to make the pream ps break int o osc illat ion
while properly connec ted . This un it will
bring a one microvolt sensitivity to less than
four- ten th s. micro volts fo r co py able sign al.

Thi s ar ticle is in tended basically fo r the
FJ\'1e r bu t should no t be overlooked by the
SSB and AJ\'I boy s eithe r. There are severa l
of these prea mps in use today here in
Wichit a by very satisfied base stations and
mobiles.

I wou ld like to express my appreciation
to Wayne McVay (WA~PLY) for h is part in
the d iscovery of th is ver y successful circ uit.
Apply yo ur l 2V de and hear signals t ha t yo u
never knew were t here.

. ..W~tPB
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WISHES YOU A MERRY CHRISTMAS

WITH THESE CHRISTMASSPECIALS:

$100.00

DuPage FM

2 METERS
CMC 20 Mobile Transceiver $40.00
LESS ACCESSORIES

450 MHz
Motorola & RCA
Table Top Base Stations

r ,=" .- .. .=" .. .. ..

~
~

~
~
~ Send check o r money order to:

~ DuPAGE FM
n P.O . Box 1
U Lombard, ILL. 60148

~
Phone: 3 12-627-3540

Terms:

~
All items soldas is. Accessories not included ~
unless indicat.ed. Illinois residents add
5% for sales tax.

~~ -~~ W~ ~~ -~ ~r k~- w
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MERRY
Write for a complete catalog

ann
SPECIALS nIII

GENERAL ELECTRIC
450 MHz Telephone Unit Model STO-5
with 600/1500 Hz Selector. Less Acc_

$150

MOTOROLA
U41GGT-1100 40-5) MHz 30 Watt
Mobile Unit with Transistor Power Sup
ply.lnc.Acc. $114

MOTOROLA
FMTRU-140D 60 Watt 150 MHz Mobile
Unit with Dynamotor Power Supply.
Inc. Acc. $59

MOTOROLA
Gold Crystal Ovens. 85° C. 6 or 12V_

12 for $15

MOTOROLA
Quik ' Call Decoders. TLN-6185A.
Solid State. $29

RCA
CMCT·30 150 MHz 30 Watts with Tran
sistor Power Supply. Less. Acc. $89

28710 Canwood Road
Drawer M
Agoura, California. 91301
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CHRISTMAS

COMMUNICATIONS
MANN CaE. INC

NOW HAS AVAILAB LE

NEW NICADS (3.75v / 170 MAH)

ONLY $6.00 ea
FOB AGOURA, CALIFORNIA

THESE NICADS ARE AMERICAN MADE
AND NEW WITH A FULL YEAR WARRANTY.

NICADS ARE AVAILABLE FOR THE FOLLOWING:
Motorola Page Boy hone only)
Motorola Pa9" Boy hone & voice)
Cook Pager (tone & voice)
Please specify model

In th e near f utu re MA NN will have a complete line of NICA D batteries for
most portables - write us with y our needs.

Terms: Cash or C.O.D. - No C.O D. under $25.00

CALL JIM OR BOB AT OUR NEW NUMBER

213-889-6666
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3rd PARTY REGULATIONS
In the matter of inquiry into the
extent to which amateur stations
should be used on behaft of non
amateur organizations.
Docket No. 19245, RM-16B7

Released October 11, 1972
By th e Commission ; Commi ssioner

J o hnson dissent ing; Comm issioner
Reid absent.

1. On April 28 , 1971, th e Commis
sion issued a Notice of Inquiry in t he
above-ent it led matter. The Not ice
wh ich was pu blished in the Feder al
Register on May 8. 1971 (36 F. R.
B611l requested that comme nts be
fi led by inte rested part ies by July 1,
1971. Subsequent ly, th e t ime for
fi l ing comments was extended to
Au gust 3 1, 197 1. Seventy-f ive com 
me nts we re fi led by both ind ivid uals,
amateur organizations. and other or
ganizati ons whic h have in the past
used the fac ilit ies of amateu r rad io
sta t ions.

2. The Notice of Inquiry was the
prox imate resu lt of § 97 .39 which
prohibits cer ta in organ izat ion s from
both o btai ning an amat eu r stat ion
license or having an amateu r ope rator
use his sta tio n on behalf of t hose
o rganizations. One of the effects of
t his Rule is to prohibit amateu r opera
tors from using th eir stat ions on be
half of such parti es as the Eye Bank,
Amer ican Red Cross and the March of
Dimes as wel l as co mmercia l busi
nesses.

3. Our Not ice req uested co mme nts
regarding whet her any restriction on
the use of amateur radio stations by
no n-amateu r organiz ations is needed.
We also requ est ed com me nts on what
t hose restr ict ions sho uld be. T he No
t ice further re lated to th e fact that
unlimited op erat ion on beh alf of or
gan izati ons (thi rd party communica
t ions) cou ld lead to the c reation of
large nu mbers of new networks which
would c reat e add it iona l unwar rant ed
interf erence on the amateur bands.

4. Th e comments rece ived in th e
Docket suggested many solu t ions to
the pro blem of which organiza t ions, if
any, should be a llowed to use amateur
rad io facilities. The comments covered
the fu ll range fro m no third party
communicatio ns to any commu nlce
tio na that indiv idua l amateurs wish to
car ry. Most of t he comments advo
cated a posit ion between those two
positions. Three comments suggested
th at amateu r radi o be used on behalf
of non -ama teur organizations but on ly
when norm al communicat ions are un
available . Many other comme nts sug-
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gested that third party communtce
nons be allowed for charita ble non
profi t o rganiza tions but only du ring
emergencies. A majo rity of the com
me nts agreed that it is not a sound
pract ice to allow comme rcial orqani za
tio ns to use amateur radi o stations,
but th ere was no consensus as to what
o ther organizat ion should have use of
ama teur stations.

5. The Commission believes tha t
the best so lution lies between the
extremes of proh ibiting enti re ly thi rd
party co mrramicatio n and perm itting
unlimited third party opera tions. To
pro hibit ent irely third party tr affic
wo uld tend to st ifle one of t he basic
purposes of the Amateur Radio Ser
vice which is to prov ide a volu nta ry
non-commercial rad io service. But to
allow all t hird party communications
would tend to cause increased conqes
t ion in the Ama teu r bands.A basic
principle permea ting ou r rules and the
internationa l radio regulat ions is that
amateur radio shall no t be used for
any pecuniary interest to any party or
for comme rcial co mmu nica tio ns. The
inte rnational ru les spec ifica lly provide
tha t amateur radiocommunlcatlcns
must be of a tec hnica l na ture or
rema rks of a personal charac ter for
which, by reason of th eir unirnpo r
ta nce, recourse to a public telecorn
mu nications service is not just ified.
There can be no legitimate reason for
an amateu r station to car ry message
t raffic of a com mercial nat ure. Radio
commu nications, the sale pu rpose of
which is to facil itat e regula r business
or com mercial activities, do rio t en
hance the intended purpose a t the
Amat eur Service and should no t be
allowed except for an emergency corn
mu nicat ion as defined in o ur rules

6. Several comm ents were received
which suggested that th e thrust of the
Commissio n's Notice of Inqui ry was
to censo r th e Amate ur Radio Se rvice.
These commen ts suggested that any
cate gorization of groups, some o f
which co uld use amateu r radio facili
ties and others who could not, would
be in viola tio n of § 326 of th e Corn
mu nica t ions Act of 1934 which pro
hibits censorshi p of radio com muni
cations. It has been established, how
ever , t hat eligibility rest rict ion s and
reasonable rules limit ing ccmmu mca
t ions to t hose con siste nt with th e
purpose of the rad io service invo lved
are within the scope of the Commis
sion's authority. See, Lafayette Radio
Electronics Corp. v. United S tates,
345 F2d 278 (2nd Circ. 1965). More-

over, it is not only permissible but an
affirmat ive dut y of this Commission
to classify radi o st atio ns and to regu
late th e nat ure of the rad iocommuni
cat ion service t ha t is to be render ed
by stations in that class. See § 303{a)
and (b). Our rules adopted today
regard ing commercia l thi rd party tr af
fic merely regulate generally thene
ture ot the radi o commu nicat ion ser
vice which may be rendered by ama
te ur stations.

7. The Rules ado pted today will
delete the phrase " nor fo~ its use"
which is contained in § 97.39. The
resu lt of t his ac tion will make §97.39
a rule concerned only with who or
what organizat ions may obt ain a li
cense. The amended § 97.39 will not
be directed to permissa ble commu ni
cation nor to the use of an ama teu r
sta t ion.

8 . We are add ing a new section,
§ 97. 114, which will both prohibit
commerc ial t hird party tr affic and
clarify t he permissible intern at ional
t hird par t y traff ic. As to th e pro
visions of su bpa ragraph (a) concerning
inte rna tional th ird party t raffic , these
rules simply incorporat e the already
ex ist ing international ru les. As such
thev . make no change in permissib le
commu nications and t hey are the re
fore considered to be of an ed ito ria l
nature. Subsect ion (e) of: § 97. 114
pro hibits corporatio ns , com panies,
assoc iations and other organizat ions

.engaged in comme rcial ac tivities from
using amateu r radio facilities . It will
not prohibit t he use of the Arnateu r
Radio Service on behalf of urqan iza
tions such as t he Eye Bank and the
Ameri can Red Cross ex cept for t raff ic
whic h re late s to th e regu lar business
affa irs of those organizations. Su b
paragrap h (b l will pro hibit amateur
co ntrol ope rators or sta t ion licensees
fr om receiving any compensa tion in
cluding a salary or reimbu rsement fo r
non-c onect telephone calls for oper
ati ng an amateur station fo r t ransmit
t ing or delivering third par ty traffic.
This provision ex plicitly set s forth t he
fact th at bo th d omest ic and inter
nat ional amat eur traffic must not be
hand led with a pecuniary interest in
mind.

9_ To prevent unnecessa ry con
fusion as to w ha t is mean t by third
party t raffi c, we are ado pt ing a de
fin ition of that term and ar e ma king
ed itorial changes in § 97 .79( d).

10 . The provisions of § 97.114(b)
and 97.112 will clearly prohibit th e
America n Radio Relay League 's long
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REPEATER OWNERS

Don't Take Chances. SENTRY offers custom made crystals made exactly
to yourspecifications. When it comes to crystals for your repeater, BUY THE
BEST - SENTRY.

REPEATER USERS

If you want reliable access to the repeaters in yo ur area, you want and
need SE NT RY CRYSTALS. SENTRY CR YSTALS are custom made for your
rig. We don't stock a large quantity of crystals for a certain frequency and
hope you can tweak them in. We do offer FAST service on crystals made
especiall y for you an d your rig. If you want reliable, en-frequency operation,
INSIST ONSENTR Y.

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (4051 224-6180
TWX-9 10-830-6425
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standi ng practice of providing com
pensation to the control ope rators of
sta t ion W1AW. As a consequence , we
are today issuing a Notice of Prop osed
Rule Making in a separate proceeding
which would allow in certain instances
involving club stat ions the corroensa
tion of cont rol opera to rs. We are also
herein grant ing a waiver of the neces
sary rules to th e licensee of station
W1AW to allow the station to con
t inue to ope rate pending the final
act ion on our Notice of Proposed
Rule Making. Any ot her club station
providing similar services as W1AW
may apply for a similar waiver. Such
requests will be hand led on a case by
case basis.

11. The American Radio Relay
League and several ot her individua ls
f iled com ments which suggested that
the Commission adop t a ru le specifi 
cally prohibit ing co mmunicatio ns for
any purpose or act ivity wh ich is con
t rary to federal, state, or local law. We
find that t his suggestio n as it applies
to any rad io co mmu nicat ions in
c1uding third party traff ic, has sub
stantial merit. Therefore , with certain
edito rial ch anges, we are adopt ing
their proposa l as § 97 .11 6.

12. Authority for the rule changes
adopted herein is contained in Sec
tions 4(i) and 303 of the Co mmu nica
tion s Act of 1934, as amended.

13. The Commission finds that fur
ther Public Notice in regard to the
subject matter of this Report and
Order is unnecessary. Not ice of the
general subject mat ter and of th e
issues invo lved was previously given
and extensive comments from inter
ested parties have been received and
given carefu l co nsiderat ion. No public
interest would be served by further
not ice and publ ic pa rticipa t ion in th is
matter.

14. IT IS ORDERED , effective
December 1, 1972, that Part 97 o f th e

Notice of Proposed Rule Making
Docke t 19605
In the matt er of Amendme nt of Part
9 7 to allow th e ccrroensanon in
certain insta nces of control operators
of stations operatin g in th e Amateur
Rad io Service and modificat ion of the
logging requir ements regarding th ird
party co mmu nicat ions.
Ado pted : October 5, 1972

Released : October 11, 1972
By t he Commission: Commissioner
J ohnson dissenting ; Commissioner
Reid absent.

1. In ou r Report and Order adopted
today in Doc ket 19245 we established
rules regarding th e ty pe of third part y
traffic t hat amateur licensees may
pro perly hand le including the com
pensation of co nt rol operators for
transmitt ing suc h messages. The Com-
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Commission 's Rules is amended as set
for th in th e att ached Appe ndix .

15. IT IS FURTHER ORDERED,
that a waiver of Ii ~ 97 . 11 2 and
97. 114(b) is GRANT ED to the
licensee of amateur station W1AW.

16. IT IS FURTHER ORDE RED,
that RM-16B7 is denied to the extent
that it is inco nsistent with th e ru les
adopted in this Report and Order and
that th is pro ceedin g i s
TER MINATED
Federal Commu nicat ions Commission

Ben F. Waple
Secretary

NOTE: Rules changes herein will be
covered b y T.S. VI(72)·I.

APPENDIX
Part 97 of the Commiss ion's Rules

is ame nded as follows:
1. Sect ion 97.3 (wl and (x} is added as
fo llows:
§ 97.3 Dfl finJ{io'!.s

(w) Third par t y traffic . Amateur
radioc ommunication by or under the
supervision of the control ope rator at
an amateur rad io stat ion to another
amatuer radio stat ion on beha lf of any
one other than the control operator.

{x] Emergency communication .
Any amateur rad io com municat ion
directly relat ing to the immediate
safety of life of ind ividuals or the
immed iate protection of property.
2. Secti on 97 .39 is amended to read as ....
follows:
§ 9 7.39 Eligib ility of corporations or
organizations to hold station l icense.
An amateur sta t ion license will not be
issued to a school, co mpa ny, cor pora
tio n, associati on , or other organiza
t ion, except that in the case of a bona
fide amateur radio organ izat ion or
soc iety, a sta t ion license may be
issued to a licensed amateu r operator,
other than the ho lder of a Novice

mission hereby qives Not ice of Pro
posed Rule Makin con cerning the
collateral issues of compensat ion of
ama teur club station control operators
and possible relaxati on of the logging
requi rement for t hird pa rty com mun i
cations.

2. The American Radio Relay
League operates an ama teur sta t ion
that is engaged in multi ple add ress
po int to point commu nicat ions. They
b roadcast bu lletins , informational
matter, and code practice of parti cular
significance to amateur licensees. This
type of com munication is highly
beneficial to bo th amateu r operato rs
and the Amateur Rad io Service and
should be encouraged.

3. The equipment used by these
stations is in many instances as com
plex as a standard or FM broadcast

Class license, as t rustee fo r such
societ y.
3. Sect ion 97 .79 (d) is amended to
read as follows:

§97.79 Control operator require
ments

(d) The licensee of an amateu r
rad io stat ion may permit any thi rd
party to participate in amateur radio
communication s from his sta tion, pro
vided that a contro l operator is
present and co ntm uouslv mon itors
and supervises the radiocomrnu nica
tton to insure co mpliance with the
rules.
4 . Sect ion 97 .114 is added to read as
fo llows:
§ 97 .114 Third party traffic.
The transmi sslon or del ivery of the
following amateur radiocommunica
ticn is proh ibite d :

(a) Intern ational thir d party t raffic
except with co unt ries wh ich have
assent ed ther eto;

(b) Third party tr aff ic involving
material compensation, either tangible
or intangible , direct or ind irect , to a
third party , a station licensee, a co n
t ro l operator, or any other person.

(c) Except for an emergency com
munication as defined in th is Part,
third part y tra ffic consist ing of busi
ness co mmu nicat ions on behalf of any
party. For the purpose of th is section
business communication shall mean
any t ransmiss ion or com munication
the purpose of which is to facilitate
the regular business o r com mercial
affa irs of any pa rty.
4 . Sect ion 97.1 16 is added as fo llows:

§ 97.1 16 Amateur rediocommurnce
t ion for unlawful purposesprohib ited.
The transmission of radiocommu nica
tio n or messages by an amateur radio
station for any purpose, or in connec
tion with any act ivity, which is con
tra ry to Federal, State, or local law is
pro hibited.

station . As a result, it is impractica l to
operate these stations wit h volunteers,
especially if the stat ion operates for a
substant ial per iod each week .

4. The Commission is considering
two diffe rent so lutions. First, we are
proposing specific rules which are
designed to a llow any bon a fide ama
teu r organizat ion to ope rate a stati on
and provide reasonab le compensation
to the control oper ator when the
station t ransmits mate rial solely re
lated to the Amate ur Radio Service.
The rules, which will be designated as
§ 9 7.112Ib ) set forth specific criteria
which a club statio n must meet in
order to pro vide co mpensatio n to
thei r operators. These criteria are de
signed to insure that stations co mpen
sat ing their operators are in fact en-

Conrinued on page 146.
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VOICE COMMANDER III
GENERAL ELECTRIC

FULLY SOLIO STATE FM

Transmitter -Receiver
132 to 174 MHz

1 WATT OUTPUT
1/ 2 MICRO- VOLT SENSITIVITY

Size: 9.5" x 5.3" x 1.7"
High Performance. co mple tely self
contained t wo-way F M radio . Com
pact , lightweight , easily operated
and hand-carried. Hou sed in high
imp act 2-section case. All external
har dware poli shed stainless steel.

Proper charger available $148
separately. $ 15. each.

...... "'" A

I

i~~ . 1 i
II '.w-, • \

I
, ' CO M M U NICATIO N S I,II .....~

I,

Lots of 5 ea . $1 33.20
Lot s of 10 ea. $ 125 .80

Inct udes recha rgeab le n icke l cad m ium
battery pac k a nd charger. .

( C ry stals & tun i ng, ad d $ 5 0)

PROGRESS LINE STRIPS physically complete, but are sold on an as-is basis only.
LO W BAND VHF UHF

MAlE 13 MA/~ l~ MA/ E33 .MAlE36 MA!E42-
Power supply, 30W,
less vibrator $20 - $20 - $20
Power supply, 6OW,
less vibrator - $25 - $25 -
TX narrow band,
less final tubes $18 $25 $25 $30 $12
Note: MA/E42 wide band
RX wide band,
less ovens $18 $18 $18 $18 $12

- .14" Progress Line Case, conSisting of front basket and front platewith lock $10.
Low band dual front end, 2 freq. strip , .. . • . . . . . . , $20.
Hi- Band TPl RX with TX exciter stripsless speaker, as is,missing parts . $25.
15,000 2-way FM mobile units in stock! Send for new 1973 catalog.

$" G~EGO~y'.,."
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SL EP'S SPECIALS
RECEIVERS - TRANSMITTERS - T EST EQUI PMENT

COL LI NS 51J-4 RECEIVER T UNE S 500KHZ THRU 30 M HZ. HAS 3 .1 AND 6KHZ MECHANICAL FILT EA S,
19" RACK MOUNT, A FINE COMMUNICAT ION RECEIVER . . . $550.00
ARN ·30 108-13SMHZ TUNEABLE RECEIV ER, LATE V HF V ERSION OF THE FA MOUS COMMA ND
RECE IVE R. IDEAL FOR AIRPORT/AIRCRAF T LISTE NING OR CONV ERT TO l METERS . HAS 12 VOLT
TUBES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.50
HA MMARLUN Q SP·6Ql)JX. T UNE S 540 KHZ T HRU S4M HZ IN 6 BANDS 29 " RA CK MOUNT .. . . • . 265 .00
AN !URR· 13 RECEI VER S, TUNEABLE UHF 225-400MHZ, vsee TO MON ITO R MI LITA RY AND ASTRO ·
NAUT FREQUENCIES, AM /CW, 115V/60HZ ,.. . 85.00
BC-348. A GREAT RECE IVER FOR AM /CW AND MAR IN E V LF/HF WORK . UNMODIFI ED ORIG INAL
28VP /S. EASY TO CONVERT FOR 12VD C OR 115 V/60H Z. TUNES 2- -500KHZ AN D 1.5 10 l BM HZ . . . .65.00
HP-43OC RF POWER M ETE R, 19" RAC K MOUNT . . . . •. •. . . •. . . .. . • . •... . . •.•. . • . . ... . . . •• 39.00
COLLINS ClJ..351 A NTE NNA COUPL ER. SAM E AS 180L -3, TUNE 2-30lV1HZ . HAS VA CUU M V A RIABLE
RAT ED 5OOOVDC. MET ERED. USED BY MILITARY AS ANT ENNA MAT CH·BOX. $MALL IN SI ze.
WEIGHT 28 L BS. IN COLLINS CA TALOG FOR $ 1800.00 • . . . . •.. •. • . .. _. . _29.50
RT-67/GR C FM ARMY JEEP TR ANSCEI VER TUN EABLE 27.0 TO 38.9M HZ 16 WATTS 32.50
R-27B/GRC-27 RECEIVER 225 T O 400MHZ 10 PRE·SET CHANNELS AM . 1750 SEL ECTE D CHANNELS.
115V/220VAC 49 .50
T·217/G RC·27 T RANSMITTER 225 TO 400MHZ 100 WATTS. 1750 SEL ECTED CHANNELS AM /MCW
115/ 220 VAC . . • .. • •... • . .. . • • • . • •. . • . . . • • . • • • • .. . . • • . . . • • . . • .... . . • .. _ . 49 .50
MD- 129 /GRC-27 MaDU LA TOR. GOE S WITH T-2 17/GRC·27 .. . . . . . . . . . . . . . .. 39.50
TV-21U TU BE TESTER, MUTUAL CONDUCTANCE CHECKS OLD A ND LATE TYPE RECEIVERS.
T RA NSMITIER AND SUB·MIN TYPE. COMPLETE WITH ROLL CHART AND BOOK . LA TE V I ET NAM
V IN TAGE, THE BEST. COST GOV T . $960.00 . $65.00
TS-413/U SIGNA L GEN ERA T OR 75KHZ T O 40M HZ IN 6 BANDS, PRECISE CA LI BRAT ION FR OM 1MHZ
CRYSTAL OSCILLATOR, HAS % MOD UL AT ION MET ER CWo OR AM 400/ 1000CPS VAR IABLE 0-50%
AND RF L EV EL MET ER 0- 1.0V. IDEA L FOR AMAT EUR. MARINE ,AIRCRA FT AND HOBBY IST FOR IF
A ND RECEIVER ·T RA NSMI TTER A LIG NMENT OR DEV ELOP ME NT WORK _.. . . .. ..•• 89.50
TS-382/U AUDIO OSCI LLATOR. Q-200K HZ WIT H 60 AND 400 CY CLE R EED FR EQU ENCY M ETER
CHECK POINT. A FI NE LAB INSTRUMENT . 79.50
SG·299/U SQUARE WAVE GENERATO R. A WI DE RANGE 1HZ TO lMHZ CONT IN UOUS COV ERAGE,
USE WIT H ANY OSCI LL OSCOPE T O DETER MI NE FR EQUENCY RE SPONSE AN D PHASE SHIFT
CHA RAC T ERIST ICS OF V IDE O AN D AUD IO AMPLI FIE RS. MILITARY VE RSION OF HP-21 1A . .. . 39.50
T&S05D/U VTVM 0- 2SOV AC, 0-1000VDC. 0-1000M OHM RESISTANCE ME ASUR EMENTS. AC FRE·
QUENCY RESPONSE 30HZ-500M HZ. HIGH INPUT IMPEDA NCE. PORT A BLE RUG GED IZ ED CONST RU C
T ION COMPL ETE WIT H PROB E •..•• . . ....•.. _ • .45.00
BIR D CA WY- 14AC N MI LI TA RY DU MMY LOA D. 3000 WATTS so OHMS. FI NE FOR BROADCAST
STATION OR ANYON E USING HI GH POWER , WEIGHT 75 LBS. . . . . . . . . . • . . .. . . . • . •... • • . .. 95.00
CM-22A/URA-BA COM PARATOR. USE WITH CV-89A/URR-8 . . •. . . . . . •• . . 45.00
COL LI NS 6M PROGRAM AM PLIF I ER. DESIG NED FOR BOTH AM AND FM APPLICATIO NS T O RA ISE
OUTPUT LEVE L OF PREAMPLIFI ER TO A POWER LEVEL TO FEED A PROGR AM LI N E, TRANSMITTER
INPUT RECORD ING OR MON ITORING A MPLI F IERS OR PA SYST EM, 19" WIDE X 10'h"H . . .. •. 125.00
COL LI NS 26W LIMITING A MPLIFI ER. DESIGNED FOR USE IN AM INSTALLATION TO CONTROL THE
AM PLI T UD E OF A UD iO FREQUE NCY PEAKS. IN TR AN SMITTER APPLI CA T ION IT WI LL PREVE NT
OV ER·MODULAT ION BY LIMITING LOUD AUDIO PASSA GES. WH EN USED WITH RECORDING OR
PUBLI C A DD RESS SYST EMS IT PREV ENTS OV ERLOADING BY RAI SING TH E A UDIO L EV EL
IMPR OVI NG THE SIGNAL TO NOISE R ATIO. 19" W X 19"H . _. ' 125.00
CRT-3 EM ERGENCY V ICTORY GIR L S.O.S. TR A NSMITTER, COMPLETE WIT H BA LLOONS KI TE,
AN TENNA WIRE. DUAL FREQUENCY ORIGINAL PACK IN Y ELLOW WATERPROOF BAG. IDEA L FOR
MARIN E. AIRCR AFT. OR ANYON E ROAM IN G T HE WOODS OR DESERT 65. 00
A N/ PRS-3 M IN E DETECTING SET IN SHIPPING CASE . A POPULAR UN IT USED FOR LOCATING RELI CS
AN D LOST ITEMS. CAN BE USED A ROUND SALT WAT ER A ND IRON SOI L. GI V ES METER READING
AN D TONE. TA KES STA NDA RD rsv AND 45V BATTERIES, N OT SUPPLI ED. ORIGI NA L: GOVT. COST
S8OO.00. HAVE FUN FOR ONLY • . . • . . . • . • . • . . . . . . . . . 24.50
RT-178/ARC27 UHF TR A NSCEI VER 225-4OOMHZ, 28VDC . ... • . . .... . . .... .. . .. 65.00
BOONTON 190A Q M ETE R 20- 260M HZ . . . . . . . . . . . . . . . . . 85.00
HP218 DIGITAL DE LAY GENE RATOR WITH 219B DUAL PULSE UNIT. HAS VAR IABLE GATE
GEN ER ATOR FO R WORK WITH DIG IT AL COMPUTERS A ND COUNT ERS. A T IME INTER VAL
GENER AT OR FO R CA LIBRAT ING TIME BAS ES. DELAY L INES. RA DAR RANGES AN D PRECISION '
SWEEP DELAYS . . . . . .•.. _._ . _. _. . • • .. _. . . . .. . . . . .. . . . . . .. . . . . . . . .... . . .. 650.00
T5-330TSM CRYSTAL IMPEDANCE M ETER, FREQ RA NGE 1-1 5MHZ, RESISTANCE RANGE 0-9900
OHMS, CA PAC ITANCE RA NGE 12TO 1100MM F . • . . . .. .. . . . .•. • • • •. _ _.. . . .. . 65.00
COL LI NS 185-4 TR A NSCE IVE R. 10 CHANN EL CRY STAL CONT ROLLED FRO M 2 to 18MHZ, 100 WATTS
OUTPUT, AM /CW , 8 11 MODU LATOR TO B13 FI NA L. OPERAT ED FROM 28V DC DYNAMOTOR
INCLUDED. ID EA L FOR NOVICE , MARS, RTTY, MARIN E OR A IRCRAFT. LA T E MILITARY V ERSION
QF ART·13 . . . . .... .. . . . .. . . • . . .. . . . . . . .. . . . . .. . . . . . . . .47.50
USM-24 1HZ TO BMHZ. V ERT ICAL RESPONSE SENSITIVITY SOMV , TR IGGERED SWEEP. BUI LT- IN
T RIGGER PU LSES A ND MARK ERS, 3" CRT . . . ..... . . •. __. • . •. . .. • . . 95.00
1-1968 LOW POWER TR A NSMITTER WITH UNCALIBRATED OUTPUT . FRE QUENCY RANG E 140 TO
235MHZ, TA KES 1.5V A ND 135V BATTER Y, NOT SUPPLIED. EASY TO CONVERT FOR QR P FUN,
WEIGHT 15 LBS ..• . . • ..•. . . . .••. . . . . .... . • . . . . . . . . . ....• . • ..... . . .... . . . . .. . . . • . . . . . . 6.50
COMM AND REC EIVER, LAT E M I LITARY TYPE A RC-12 GREY FINISH, 190 -5SOKHZ, OR
550-15OOKHZ, FINE FOR V LF-ADF WORK . YO UR CHO ICE EITHER MODEL 12.50
BA LLANTIN E 300AC VT VM , 10HZ TO 150KHZ RA N GE, l MV T O 100 VOLTS IN 5 RA NGES.
LOGA RI T HM IC SCALE 1- 10DB ACCUR A CY 2%, FINE FOR A UDIO WORK .. . . . . ... • . . • • • • .. . . 29.50
HP202 A LOW FREQUENCY FUNCTION GEN ERATOR . . . ....• . . .•.. .•. • . . . ... . .• ...• . ..... 79 .SO
NE M$.C LARK E MOD EL 1670 AM /FM RECE IVER 55-260MHZ WIT H NEMS-GLARKE CONVERT ER
T A KING IT TO 9OOMHZ . COMPLE TE Wl T H PANORAMIC SA·3 3" PA NA DAPT OR . COMP LET E SYSTEM
WITH CA BL ES. A T ERRI FI C SET . . . . 650.00

ALL EQUIPMENT EXCELLENT CONDITION. F.O.B . ELLENTON, FLORIDA. SAT ISF A C·
TION GUARANTEED OR MONEY R EFUNDED. IMMEDIATE SHIPMENT. WRITE O R
PHONE 813-722-1843, BILL SLEP,

StEPELECTRONICSCD. 2412 NORTH

142

HIGHWAY 301, EllENTON , FL
33532
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BARRY
Has in stock and ready for immediate shipment

The CX7A plus the
New Signal One line

The complete
Hy-Gain Antenna Line

A complete supply of electronic tubes and semi-conductors,
ALWAYS IN STOCK. 3-500Zs and other finals. Write for quotes on
any tube needs.

Call Barry, W2LNI 212·925-7000 512 Broadway , New York, N.Y. 10012

Also at BARRY'S
THE ENTIRE DRAKE LINE
PEARCE-SIMPSON - 2 METER FM GEAR & MARINE GEAR
HALLICRAFTERS
COLLINS
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• I 8 LEVE Lz» \ PUNCH TAPE
READER $50.00

•

8 Level pu nched tape reader w it h motor dr ive. Made by TALLY COR P. 115 vo lt 60
cycle AC motor. Appea rance like new. $50 postpa id in the U.S .

Alp ha-n ume ric keyboa rds . Excellent to new in co nd it ion. S ty les ma y vary sligh t ly
f ro m p ictu re. Two models availabl e, o ne wit h ASC I I encoder in base $ 55 .0 0 postpaid
in the U.S. Key board w it h no encoder in base $35.0 0 postp aid in U .S.

KEY BOARDS
$35.00 & $55.00

NO ISE ACTUATED SWITCH $1 .35
S olid s t a t e noise actu ated sw it c h fu l ly w ired,
in c lu des m ik e p ic k-up, am p lif ie r , S e R switc h .
A ctuat es by n o ise o r w ntst re. U se f u l fo r bu rg la r
a larm s , lamp lighter , e tc . 1 5 f t ra n ge .

LIGHT EMITTING DIODES 3/$1 .00
Ru b y red, go ld p lated reed s . Wi t h m e rcu ry c e ll
for in st a nt testing .

POWER TUNEA3lE VARACTOR $5.00

Si m ilar to MA-4060, u se d in dOUble rs~
t r tp ters , a m p li fiers, etc . Fully guara n- 0
te ed , wit h spec s and s ome Circ ui ts.
$5 each or 6 for $2 5 p p.

SOLID STATE AUDIO AMP $1.25
F ully w ired, tra n s istori ze d , u se s 6 volts

CHARACTER GENERATOR SETS $50
64 b it ASC II C haracter G e n e ra t o r IC set s .
V ert ical sc a n se t in c lu d es S K0 0 02 k it, t w o
MM 502 and o ne NH001 3 C.
Hor izontal sc a n se t s in clud es S KOOOl ki t , t w o
MM 502 , an d one N H 0 0 13C .
Mak e you r o w n CRT rea d o u t o r use it for h a rd
copy .
Eithe r se t o nly 5 50 an d in c lu d e s 10 p a ge s o f
in fo o n c ha ract e r ge n e rators.

' 44

TS 323 FREQ. METER
S imi la r to t he fa m lfla r Be 221 e x ce p t this o ne
c o ve rs range of 20- 450 me. Acc u rac y .0 0 5%
Use d , gu ara n t ee d O K, le ss b atterie s , wit h
sc he matic . T S -323 shi p wt . 3 5 Ib s. .. . . $50 .0 0

2 M 1000 N EON

$ 1. 75

GE Y 4075 25V Minia ture

$1 .75
GE Y 1938 24V Standard

51.75
RAY CK 1905 S ta nda rd

51.75
MAN·3 1.7V Min iai u , ,,,

$3 .50 ea. 10 / $3 0

GIANT A LPHA NUMERIC

87971 $1.75

JOHN MESHNA JR.
19 ALLERTON ST.. LYNN. MASS. 01904
P. O. BOX 62. E. LYNN. MASS. 01904
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ELECTRONIC SURPLUS BARGAINS
OPE

2-METERVHF
BC-640 X'MITTER
50 wett . CW and AM.
Freq. range 100-1 56
M e c ry st al co nt ro ll ed
P w- . rq mt . 100/1 2 5
6 0 eye . Crated wt.
6 00 Ibs. 6' x 2 2 "
w id e. . . . ... $ 4 9 .5 0

@ •

..

A w ide rang e, high gain,
portable test un it for
o bse rvation of p ulses
s hort-pe rio d elec tr ical
d i s t urban c e s. si n e
wav es, Ban d wid th 3
cyc ..15 me. 105 /1 25
VAC, 50-1000 eye.
A N/USM50 . . • $79.00

, .
• •

. .. .
KLEINSCHMIDTTE LETYPEWRITERS

Model T T-100/F G
Capable of sending 60 -100 WPM, 115v. , 60 eye.
Self co ntained po wer supply. S hippl '1!l..wei9h t •
70lbs . . •... . ... .. .. .. ... .. . ;)~~.5u ea.
Model TT ·117/FG same as above except no
power sup ply . This unit used with Mo del
T T 179 /F G Reoerf orator -Transrnl t ter which
co ntains t he po we r supply for both u n its
.. .. . .... .. . . .. . . . . . . . . . . . . . .. . $59.50

TE LETYPEWRITER TABLES
Heavy du ty construction , shpg . wt . 20 Ibs. for
pa ge pr int er, 22" x 18" x 27" ht. . . . ..$15.95

REPERFORATOR-TRANSMITTER (
Model TT·179/FG Mfg by Kleinsc hmidt
Ta pe pr int ing & pu nch ing, also rransrnitre r- =: ~

d ist r ibuto r, 1 15 vo lts, 6 0 eye. sh pg. wt. 90 100.~.'
Used. ex celle nt co nd ., {qov't co st $ 2, 0 00) "'_1' . .. ....
T1'-1 '17 &TT~1 79~; ~ ~~ t.:': ::..$5ii~00 - ., I~,

A APN-12 RADAR SET VERTICAL ANTENNA INSULATOR
Consists of tee-t rans. RT ll -A an d ID-l69
ind icator. T he t ransmi tt e r in terrogates a
remo te radaf beaco n by pu lse type RF
signa l. pu lse rep ly fro m be acon is rece ived
and disp lay ed o n t he indicato r to sho w
di stance and left or ri gh t headin g for hom 
ing t o locat io n of remote beacon. Th e
rec.a raos. co nta ins 1-24 V .D .C. gear-head
mo t or , 1-b lower and tubes: 2)( 2, 2C2 6A , t-';::;;'::;;:;"'-"':;r"'--"'''-=''''==;''';;;'''--~
9 00 2 , 5R4 GY , 6SN7GT , 6V6, 6E 5,
2-BSL7G T , 2·6AK 5. 6·6AC7.{ nd icator con
tai ns motorized coaxia l sw itc h and t ubes:
3BPL-C .R.T ., 6AS6, GA G5. 6 )( 4, 2-5726.
5-12AU7 . Power reqmt . 115 V .A .C.400 cy . v o tt ano
and 24 V .D .C. t reo , range 160- 240 M Hz. am m ete r s
g ee-trans. shpg. wt. 50#. . . . .$ 14.0 0 M an y t y p es
Ind icat or shpg. w t . 35 # . . . . $ 1O~OO and styl es

/

This u nit is id eal f o r HAM u se
o n 8 0 . 4 0 , 2 0 a n d 10 met e rs. It
h a s a p o wer o u tput o f 100
Watts , AM, CW and MeW in a
f req , r ange of 2 ·18 M H z an d ca n
be preset to t he desi red f req uen 
cies o n an y of 10 p rese lec t ed
channe ls. Co m plete wi th o sc u!e 
'0'# 1 2 " x 16 ' x 24 " , s hp g. wt.
75 SPECIAL $20.00

-.
;::--;.:---:;::..,....../

RECEIVERS
SRR ·13 - 2- 30MHz

This fine receiver is
tunable in 4 bands and is

odular in con struction,
very sea ble $250
HA MMAR LUND SP-600
A great general coverage
eceiver, tun able in 6 APN -9 LORAN

RT7 /APN-l TRANSCEI VER band s, 540 k Hz to 5~ A rece iver ocerer
This FM rig ca n be tuned to 432 MHz. 1l 5vO lt

6,6
0 HZ$40 b~gnJn t~he P~g~id~

MHz. Has wo bulator type t rans- CRV-4 14 7 boa ts ano aircraft
mission _ req uires 27 v.d ,c . Shpg. Freq. range SOD kHz to 4 , ~j!htheir ex act po-

30# $6 50
Hz. 115 voJt 60 Hz$ 10 srnon. Shpg. wt.

wt. - . ' 5:;f u sed ..$ 49.50

T-142 ART-1 3 Transmitter USM·79/F_R4 Prequencv Me....

e t ~ ~ T his uni t has a fre-
-~_ ..• ~ -c que ncy ran ge of 100

- . , kHz to 20 M Hz in
\ ~,~ ' - . i seven ba nds and is, '" ... ==== u sed to ca librate

;- . -, ....-:- ~ ' -. . tran smitters and re-
."t. ~- ,n -; ceivers. Uses a blink-

ing ligh t for ac curate zer o beat sett ings. Has
a bu ilt i n sco pe for interpo lat ion. Complete
with ca librat ion book. 115 vo lt 50-1000 Hz.
Shipped in own t ransit case. Wt . 100# $4 5.00

NNDY EL ECT RONICS6427 Sp,inge' Houston, Texas 77017
IA\ 713-645-7057 a.s. Bradley - WA5MLX
~ IDI V. OF A NDY INTE RNAT ION A L, INC.)·F.O.B. Houston , Tex . - Payment with order
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FCC contin ued from p. 140.

gaged in providing a service to a
significantly large serre nt o f ama teur
licensees. Ano the r solution wou ld be
to create a new class of amateur
sta t ion which will be required, before
th ey will be licensed , to make a
showing similar to ou r pro posed rules
contained in the attached appendix.
Comments are invited regarding these
two possible solutions and any oth er
proposa ls regarding th is type of opera
t ion.

5. Section 97. 103( bJ(3) requir es
that an amateur radio station log
include a notat ion of third party
messages sent or received, includ ing
names of all part icipants and a brief
descripti on of th e message co nte nt.
The Commission invites com ments re
garding the usefu lness of this requi re
ment and whether it shoul d be modi 
f ied or deleted.

6. Authority for the prop osed rule
changes contained herein is co nta ined
in § § 4{i) and 303 of the Communi-

....LETTERS continued

I am in search of information con
cernin g a surplus U.S_ Navy rece iver.
Type CAY 46077 2-20 MeS in 4
Bands. A unit of RBM-4 Radio Equip
ment manufactured for the Navy De
par tment - Bureau o f Ships. I am
prima rily concerned in obtaining a
circuit diagram of this rcvr. and also a
circuit diagram of the prope r power
supply for this unit. Possibly one of
yo ur readers cou ld help me with th is.

S.E. Williml1s VE3AZD
14 Cheshire Dr.

Islington Ont ario
Canada

Re your comments on Sept 72
ed ito rial page titled " Incentives." Ever
since the " spokesman for U.S. ama
teurs' started promoting incenti ve li
censing, the prime question goes beg
ging, namely, WHAT ince ntive? A
follo...... on quest ion is: What benefits?
If new freq uencies or oth er reward s
were given to those attaining advanced
licenses, th e ter m incentive would
have been valid. If the majo rity of
amateurs ever bo ther to eam th eir
extra, those narrow segments will be
just as crowded as the segments
allowed gene ral and advanced. This
would reduce t he ext ra license to a
mere status symbo l.

I am also in favor of the amateur
updat ing his tec hnical knowledge (I
recentiv did when I had to repair my
transceiver - the comp any went out
of business.] I question how muc h
know ledge is gained and reta ined by
marking a series of multiple choice
questions. From my listen ing, I fail to
detect any imp rovements attributable
to incenti ve licensing. And like yo u,
Wayne, I also have trouble eq uating

146

cat ions Act of 1934, as amended.
7. Pursuan t to app licable pro

ced ures set forth in Section 1.41 9 of
th e Comm ission's Rules, an original
and 14 copies of all material requ ested
by this proceedi ng should be submit
ted on or befo re Decem ber 20, 1972,
and reply comments on or before
January 3, 1973. All relevant material
will be considered by th e Commission.
In reach ing its decision in this pro
ceeding, the Commission may also
take into accoun t othe r relevan t data
before it in add it ion to the specif ic
d ata invited by this Notice. Responses
will be available for publ ic inspect ion
during regular business ho urs in the
Commission's Pub lic Referen ce Roo m
at its headquarters, 1919 M St reet ,
N.W., Washington , D.C.
Federal Communicati ons Commission

Ben F. Waple
Secretary

APPENDIX
In Sect ion 97 .112, th e present text is
designated as paragraph (a) and a new

higher code speed to operate on extra
phone freque nc ies.

In sum I hold the FCC equally
culpa ble for buying th e gold brick as
peddled by that grou p in Hartf ord.
Unfortunately for all of us (who were
not even consulted ) the ill conceived
laws stay on the boo ks as long as the
qoodlews.

Amateu r radio needs stalwarts like
yo u, Wayne, so please don 't give up
the ship (73). And when you run for
Director - I will move back to the
first district just to vote for yo u.

F . E. McAllen W2SPB
Asbury Park NJ

The 5/8 wavelength vert ical using a
weather balloon (Oct . '72 73, p. 60)
looks like a great idea for field-day
exped it ions, but, knowing how the
high irm edance end of a whip can
produce lightning disp lays, espec ially
when driven by a gallon at low fre
quencies, I wonder about the safety of
persons and facil ities on the ground as
t he then-flaming hvdr ccen-recom.
mended sphere descend s. Remember
the Hinden burg?

Bob Hirschfeld W6DNS
Cupert ino CA

We're still runn ing . . .

I am present ly study ing amateur
radio at night school. VE3GCP is our
teacher . He is th e president of the
Hamilton Radio Club and de legate to
the Onta rio Radio Society for the
Niaqa ra region.

I built the pre-Novice xrnt r of
WA80 lK in the January 73 issue. It
works fine and is a real help.

Charles McBride

paragraph (b) is added to read as
follows:
§ 97.112 No remunera t ion for use of
station

(b) Contro l ope rato rs of a Club
Station may be corroeesated when
the club station is ope rated primar ily
for the pu rpose of conducti ng ama
teur rad iocommunication to provide
code practice transmissions intended
for persons learning or improving pro
ficiency in the International Morse
Code , or to disseminate information
bullet ins consisting solely of subject
matter having direct interest to the
Amateu r Radio Service prov ided:

(1) The stat ion is ope rated week ly
for a period of at least 40 hour s;

(2) The sta t ion schedules opera
t ions on all allocated high frequ ency
am ate u r bands using reasonable
measures to maxim ize coverage;

(3) T he sched ule of normal ope ra
t ing ti mes and frequencies is pub lished
at least 30 days in advance of the
actual t ransmissions;

FCC

Caveat Empt or con tinu ed.

ANTIQUE COLLECTORS: Tube s for
o ld sets. Trade-sell, new UX200
(RCA) $5, US20 1A $5, UX30 $2,
SAS E for list . WA4N ED, Box 468,
Gainsevil1e, Geo rgia 3050 1.

DIVORCE and alimony d icta tes th at I
sell the followi nq fast : CLEGG
FM-27A. $3 00 ., Pair of Stan dard 146,
$2 10 ea ., First check takes each item.
All like new condx. Box 2611 , 73
Mag.

BEING DRAFTED. Anyo ne want a
good deal? Mint Stan dard SRC 826M
$250. Excellent condition Clegg
FM-27A $300. Mini-vox IVL Walkie
talk ie. Make offer. Box 32 46 73 Mag.

B. & W. 6 100 for sale. Low mileage,
fac tory lnst. F.S.K. Excellent Cond
C. E. Heisler , 115 Dixie Drive, Red '
Lion PA 17356 . Phone 717-244-2212.

" HOSS TRADER Ed Moon''' says he
will not be und ersold on Cash dea ls!
Shop around for you r best price and
then call o r write the " HOSS" before
you buyl New Regency HR-212 two
meter FM tr ansceiver, 20 watts , ama
teu r net, $259.00: Fact ory Auth o
rized Deafer for new Drake, Collins,
Hallicr atters. and more: write for
quo te ! New Rohn 50 ft . fold over
tower, prepaid, $239.00: New Mosley
Cl-33 and demo Ham-M rotor ,
$21 5.00: Used eq uipment: like new
"demo" Collins 75S-3C, $795.00:
" Perfect" L4-B linear, $525.00 :
MN-200 0, $149 .00 : R4-B, 5349_00 :
T4 -XB, $375.00 : Ham-M, $85.00:
Moory Electronics Co., P.O. Box 506,
DeWitt , Arkansas 72042 , Tel:
50 1-946 ·2820.
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ECHNICAl 10 ROUP
The Technical Aid Gro up is a gro up

of hams who have indicated a willin g
ness to share their know ledge and
skills with o thers . The y have volun
teered to be of service to fellow hams
and do so with out compensa tion . If
you have a techni cal question . look
over the list to see who has co mpeten 
cy in the area of your question . For
many of the TAG members. descrip
tions o f all areas o f ex pert ise woul d be
length y , so an abb reviated descrip tion
is given . When slating you r problem ,
give as much info rmat ion as possible
and clearly state the difficulty . En
close a SASE for reply .

For those hams who have a desire
to share , the TAG is the thing for yo u.
Send a brief note requesting th e mem
bership form, f ill it in and send it
back. It asks a few questions abou t
your qualifications, and the re is a
check-list to indi cate yo ur fields of
competence . These cover all mod es
currently used by hams , antenna de
sign and theory . transmitter and re
ceiver design for HF, VHF , and UHF,
logic, ICs, general help , and o ther
areas. As more memb ers are add ed ,
the ir name s and addresses will be
publi shed .

This list is not complete, bu t repre
sents those fa nner TAG members who
have responded to a recent mailing
and have ex pressed a desire to co n
tinue in the program. Com men ts from
them ind icate that they have enjoyed
helping and all have been contac ted
frequently for advice.

Rob ert Per/man WB2VR W, 3
Josten Place, Hud son NY 12534. Elec
trical engineering student. Will help
with Novice tran smitt ers and receiv
ers, and any help for beginning ham s.

Thomas Laffin WIFJE. Box 133.
Hillsboro NH 03 244 . Radio comm uni
cat ions technician: Special aid to e x
Cbers and those who need terms in
easily unde rsto od terms ; aid to Nov
ices and Techs in terested in MARS,
RACES, CD, and CAP; how to build
and scro unge parts; assistance on ham
history, ATV, micro wave, and general
help.

Theodore Cohen W4UMF, 8603
Conover PI., Alexandri a VA 2230 8.
Geo physicist . Specia lly prepared to
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answer qu estio ns abo ut SSTV and
ATV.

J. Bradley Flipp in K6HPR. 116
Mont ecito Ave., Apt. M., Mon terey
CA 93940 . Electroni c engineer. Help
wit h RITY, data pro cessing and pro
gramming, genera l.

Ira Kavaler WA 2ZIR . P.O. Box 54,
Flatbush S[3., Brooklyn NY I 1226 .
Electrical engineer. "Assistance o ffered
in theo ret ical aspects o f electricity
and electronics from dc to UHF,
design of eq uipment, com pu ter pro
gramming , and signal circu it (failsafe)
design.

Jon Teich WB2JAE . 22 Olden Rd.,
Edison NJ 088 17. High school stu
den t. Novice and ot hers, t ransmitter
and receiver problems, logic, and gen
era!'

David Felt WB6A LF. P.O. Box 26 1,
Sierra Madre CA 91024. Electronics
engineer. Qua lified help in logic, d igi
tal and analog design , solid sta te, AM
and TV.

Robert Groh WA 2CKY, 6 5 Rox
boro ugh Rd., Rochester NY 14619.
Communica tions engineer. Bo b can
lend a hand in HF and VHF transmit
ter and receiver design as well as
solid-st ate logic and digita l te chniq ues.

Carl ,\-filler WA 6ZHT. 334 Paragon
Ave., Stockton CA 9520 7. Com puter
techn ician . Carl 's specia lty area is
solid-state QR P.

George Daughters WB6AIG . 1560
Klama th Dr. , Su nnyvale CA 94087 .
Research associat e. HF transmitter
and receiver , SSB, and solid stat e, are
Geo rge's fields.

D. Hausman VE3BUE. 267 Nor th
crest PI , Waterloo, Ontario, Canada.
Stud ent. Novice tra nsmitte r and re
ceiver prob lems as well as logic, d igital
techniques and ICs.

Hugh Wells W6WTU, 1411 18th St. ,
Manhatt an Beach CA 90226. Elec
tronics ins tru cto r. Hugh ca n help with
AM, Novice problems, VHF-UHF re
ceivers and converters, solid state, test
equipmen t, FM and repeate rs, and
general help.

Charles Hill WA 7LQO. 4005 Camp 
bell St ., Baker OR 9 78 14. Student.
TV, Novice transmitt er pro blems, and
logic.

John Perhay WA ~DGW, Rou te 4,

Owato nna MN 55060 . EE technician .
John will help with RTTY , AM, SSB,
Novice gear, HF transmitters and re
ceivers, solid state, ICs, and test equip
ment.

J im Jindrick WA 9QYC, 80 1
Florence Ave., Racine WI 5340 2. Con
sult ing engineer. General help as well
as HF , VHF , and UHF antennas,
transmitters, and receivers.

William Welsh W6DDB, 28 14 Em
pire Ave., Burbank CA 91 504 . Elec
tro nic engineer. Beginner 's prob lems,
code instructio n, theo ry and regula
tions.

Ken Knecht K8VN T. Box 39, Clin
tondale NY 1251 5. Television en
gineer. TV, logic, and digita l tech
niques.

Tom O'Hara W60RG, 10253 E.
Nadine sr., Temple City CA 9 1780.
Co mmuni cations engineer. RTTY ,
TV, AM, SSB, VHF anten nas, trans
mitters and receivers for HF through
UHF, solid sta te, and gener al help .

Bruce Creighton WA5JVL . 25 17
Metairie Ct ., Meta irie LA 7000 2. Elec
trical engineer. Anten nas, Novice
probl ems, so lid state, logic, d igita l
techn iques, test equipment , and gen
eral help .

Tom Borok WB2PFY 2 15-33 23
Rd ., Bayside NY I 1360 . Stu den t.
Tom is especially qualified to hel p
Novices with their pro blems with
t ransmitt ers and receivers, HF and
VHF ant enna s, HF receivers, test
equipmen t, and surplus, Morse cod e
inst ructio n.

R og er Tay lor K9ALD, 28 1 I
William St. , Champaign IL 6 I820.
Enginee r. Roger is adept with AM,
SSB, anten nas. solid state, logic and
digita l tec hn iques. ICs, test eq uip
ment, and o ther genera l he lp .

Orris Grefmetm WA6UYD. 1427
W. Park sr., Lodi CA 95240 . TV
tech nician . Orri s is capable o f assisting
in all fields of ama teur work, DC
through UHF , logic as well as Novice
help.

John A llen K I FWF. 112 Edgemo or
Lane, Ith aca NY 14850. Technical
director. John 's areas of assistance are
VHF and UHF antennas, receivers,
and tra nsmitters, solid state and digi
tal techniques, ICs, and SSB.
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CALCULATOR ON A CHIP
40 pin DIP package -

Add, subtract, multip ly, and d ivid e
12 digit display and c alcu late
Chain calculations
True cred it balance sign output
Auto mat ic ove rf lo w indication
Fixed decimal point at 0, 2, 3, or 4
Leading zero suppression
Complete data supplied with chip

On ly $ 12.95

CD·3 Universal 'Co un ter Module
Can be programmed to count to any
modulus 2-9 for one kit, 2-99 for
two kits, etc. I ncludes board, 7490,
7447 , RCA DR2010 Numitron dis play
tube and five programming compo nents.
Fu ll instru ct ions included - perfect fo r
disp laying second, mi nutes and hours, etc .

Complete $ 9.25

DIGITAL SPECIAL
Ten brand new (on carriers) dual-in-line JK flip
floP~-L.U321 with data sheet a nd two pages of

. application notes describing hookups for -divide
by three through ten , and twelve. Also sel f
correcting ring counter hookups, etc .

10 lU321 W/data $4.00

TTL dual-in-line
7400,7401,7402,7404 ,7405 ,7410,
7420, 7430, 7440 ,
7450,7451 ,7453 . . 10 0 for $ 20.00 ., . . ea .$. .22
744 1 BCD decoder driver , 1.00
7442 BCD decoder _ , 90
7473 dual JK flip -flop 55
7474 dual type D FF _ _ " .40
7475 quad latch . . , . _ 1 .15
7476 dual JK FF 55
7480 gated full adder _ 50
7483 4 bit full adder . . ; _ 1.15
7486 quad exclusive or gate _ __ _ .65
748964 bit RAM . . , '" , . 3 .00
7490 decade co unter ,. .... . . . . .9 0
7492 divide by 12 counter _ .9 0
7493 4 bit binary counter ' " .. , " .90
74154 one of 16 decoder 2 .50
74192 up/down decade counter 2 .25
74193 up /down binar y counter _2 .00
74195 unv. 4 bit SR _ _ 90
8220 parity gen/checker 1.00
82004 bit magnitude comparator _ 1.60
8280 preset decade counter _ _ . 1.15
8281 preset binary counter 1.15
852025 Me divide by "N"

2toI5 2.00
7495 4 bit SHIFT REGISTER 1.15
85908 bit shift register _ _ 2.00
82704 bit shift register 2.00
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LINEAR SPECIAL
Ten (10) ope.rat iona l amp lif iers w ith a tw o-page
sh ~et o.f ap pli cation notes co vering the basi c cir 
CUIt s uSing o p-am ps . . . . . . . . . . . . . . .. $.65 each
C? p -am p pac kage 10-741 ' s, data shee t and app lica -
t to n notes; 14 DIP , 8 DIP ch o ice o n ly $6 .0 0

LI NEAR Ie's (dual-in-line)
L~I1 O(l positive voltage reg. .80
747 dual 741 op amp DIP. . _ 1.00
LM302 volt age foUo wer op-amp 1.25
709 operationa l amplifier. . . . . . . . . . . . . . . .3 5
710 voltage co mparator . . . . . . . . . . . . .50
LM309K 5V- IA power su pply module. _ . .. . 2.50

DIGITAL COUNTER MODULE 30MC
unit includes board , S N7490,
SN 7475 quad latc h, SN7447
7-segme nt dr iver and RCA
" n u ml t ro n " d ispla y tube
W/decimal. 1" x 4 .5" module
wil l mount on 1" centers .

k it $ 10.95 - wired a nd te ste d $ 13

lAST MINUTE ADDITIONS
NE565 Phase loc k loop, TO-5 $3.50 ea.
NE566 Fun ction Ge nerato r, 01 P (8 pi n) $3.50 ea .
NE567 Tone decoder , DIP (8 pin ) $ 3. 50 ea.
744 7 7 segment decoder dri ver $1 .30
741 81 Arithmetic Logic Unit, 24 p in, DIP $4. 50
8261 fast c arry for above $2.00
8223256 bit bipolar f ield programmable ,

read-only mem o ry . $10.00
85709 bit 51, PO , shi ft register $ 2 .50
LED Red Emitting Lamp. . $.60

All IC's are new and fully tested - leads are plated
with go ld or solder. Orders for $5 or more will be
sh ipped prepaid. Add 35d handling and postage for
smaller orders . California residents add sa les tax. IC
orders are shipped within two workdays of receipt
of order - kits are shipped w it h in ten days of
receipt of order. Money back guarantee on all
goods sold .

BFlBYLOn
ELECTROniCS

SEND FOR FREE FL YER

P.O. Box J
CARMICHAEL, CA 95608

(916) 966-2111
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·..AND MORE!
I was very interested in the WWV B

receiver article in th e latest issue, even
th ough so far as I know wtvVB
cannot ord inar ily be heard in this
area.

I have bee n t rying without any
succe ss to find details of LORA N C
on 200 k Hz. I made a trip to t he
Coast Guard Stat ion at Woods Hole,
but nobody there would tell me any
thing.

Can you tel l me where to get in fo
o n t his? ditto fo r OMEGA system?

I shou ld be most appreciative of
any help you can give me.

BilIllun l
336 )larion Road

' l iddlt'"bo ro MA 023·1-6
Does anyone have the information

Bill needs?

Having trou ble with buzzes, voops.
and music from that near by broadcast
sta tio n?

Well, put on y ou r ol d shoes, cover
alls, and take a swig ou t of tha t
hidden boule of bug juic e, and crawl
under th e house with a flashlight.
some bare wire, a file , and a wip ing
rag or two.

If you find pipes and conduit criss
crossing, or laying upo n one another,
pry them apart, and put someth ing in
between, such as fric tion tape or old
newspap ers.

If the pipes can 't be pried apart,
bind them togeth er wherever they
touch. It 's usually a di rty job, but will
pro bably put a st op to you r t rou ble.

It 's called cross-mod ulat ion, and if
yo u are gett ing music from th at pesk y
broadcas t stat ion, you can often stop
it fo r good , and your OX cards from
the other side of the world might
arrive more often.

W6TG
R~da CA

In the Novembe r 1972 S tereo Re
view there is an art icle by one Peter
Sut heim on " Rad io-Frequency Bugs
in your Aud io System." The article is
appa rently qu ite goo d as far as tec hni
cal solution s are co ncerned, but po r
t rays amateurs in the same bag wi th
CBer's as "casual" users of the air
waves who " may not give a damn ." I
would hope th at you and others cou ld
find the t ime to read the art icle - it
reveals th e kind of PR prob lems that
we must co ntend with . I have wr itten
a short, pol ite lette r to Mr. William
Anderson, th e editor of S R, to cla rify
Sutheim's misconcep t ions and wo uld
st rongly encourage as man y ot her
hams as care abou t their avocation to
do likewise.

If we can't beat RF I, it's going to
beat us - fo r good .

William M. Klvkvlo WA8FOZ
• Ann Arbo r ' II

DECEMBER 1972

I have read with great inte rest,
W9JT's " Pet it ion" in the October
issue. His suggested allocati on s o f the
amateur frequ encies suggest three
th ings to me:
1. HIS favorite mode of t ransmission
is SSB.
2. He seems to th ink tha t amateu rs
have no purpose except to chew the
fa t.
3. He is an extremely self ish indio
vidual.

His impression of amate ur service is
that hams are noth ing more than a lot
of people competin g fo r spect rum
space to ta lk, largely abou t nothing.
Unfortunately, a large num ber of
hams have the same impre ssion. They ,
and Mr. Fyler , should comply with
the FCC req uirement th at amateur
operat ors be familiar with the domes
t ic and inte rn atio nal regulations
govern ing ama teu r se rvice. Specifi
cally, they shou ld read th at part of
the Geneva radio regulat ions where
the amateur service is def ined, "A
service of self trai ning and technical
invest igat ions car ried on by ama
teurs , .. " This very defin it ion would
be comp letely invalidat ed, were Mr.
Flyer's recommendati on s or any like
them ever adopted.

The present amat eur service knows
many modes of tra nsmission. Conse
que nt ly amateur radio has a lways
served as a source of self tra ined
person nel for all phases of the com
mun icat ions indus try. In spit e of th e
great popularity of SSB fan e, a ll t he
prese nt mod es of t ransmitting in
formation have, and always will have.
their place. For example, AM pho ne is
sti ll the prime means of voice t rans
mission ou tsid e o f the amateur ser
vice. (Name on e commercia l broal
cast ing sta tio n t hat uses sup pressed
car rier single side band.l FM phone
hold s a close second. There are still a
great man y co mme rcial and govern
ment CW sta tions. How can there be
any self training if these sti ll widely
used tech niques are closed to the
amateur?

In the amat eur service it self, AM
pho ne st ill off ers audio quali ty far
super ior to SSB. I am yet to hear the
SSB stat ion tha t , even on equipment
des igned fo r SSB, sound s env better
than a con st ipated duck. Phone nets
are, in fact handica pped when the y
use SSB since every stat ion must be
with in a few Hz of net frequ ency - a
d iff icu lt thing to achieve, even with
t oda y 's sophisticated equipment.
Without intending to degrade th e
man y capable ope rators who ut ilize
SSB, I mus t also say that I have run
across many operators who now don't
know ho w to pro perly tune in an AM
signal and whose equipment gives de
cidedly inferio r perfo rmance when re
ceiving an AM signal. On the other
han d, SSB certai nly is th e better
medium fo r casual conversat ion.

For handling th ird-part y t raff ic , CW
cannot be beat . I won' t elabo rate on
thi s ; I will merely suggest listening in
to a phone net. t hen to a CW net.

RTTY is also super ior to phon e for
message t raffic, althoug h, because of
its extreme corm lexltv, I feel it is st ill
second to CW.

If Mr. Pvler 's recommendation s
were ever adopted, the ham bands
wo uld shortly beco me more polluted
than Lake Erie. His sta tement that " It
is imperat ive that SSB fone have the
right of way over CW... " bet rays
him as the sort tha t would even tually
degenerate amateur rad io to th e po int
of eliminat ing CW altoge th er, leaving
his favo rite mediu m in excl usive co n
t ro l of the ent ire amate ur spec trum
and cluttering it with the mu ltit udes
of individuals who today are cry ing in
their beer that they can 't learn the
code which, to date , millions of
e leven -year-old boy scouts have
learned. We've ko oks enough on the
air without that lot .

I recent ly rece ived a lett er from
WA4R MF asking for an art icle enu
merat ing the con tri butions of ama
teu rs to progress in the electro nic
industry . No mere artic le, not even a
full-sized volume, can do just ice to
this subject. The better engineers and
technicians in every electronic firm in
the coun try, and most commercial
radio and TV stati ons are hams , to say
nothing of the hams tha t pervade the
telephone co mpan ies, and recording
studios. The bu lk of them go t the ir
sta rt as amate urs. I am indebted to my
ho bby for a fifteen-yea r career in
elec tron ics. I kno w as a fact that
many ideas which are eventually ab
sorbed in commercial and military
hardware have their o rigins in amat eur
t inkering - the hams merel y take
them to wo rk next day and use the m.
How cou ld amateur radio ever con
ti nue this co nt ribut ion to progress if it
is st ifled for t he conven ience of a la rge
number of gasbags? Our hobby pre
sently off ers a great many ou tlets fo r
public service, personal and cultu ral
improvement, and development . It has
been so fro m its beginning , end he
that will so demean himself so as no t
to be end eavor ing to add to his stock
of knowledge and operati ng skill may
be deemed a drone on the airways - a
useless member of the f raternity and
to ta lly unwo rt hy of being called a
radio amateur.

W2FEZ
P.S. I've got a sneaky feeling you will
disagree with me and suppo rt W9JT.
If so , I hope you will still be man
eno ugh to print th is letter.

There is sorre weird idea going
around that I censor the stuff I pr in t
in 73, and tha t. therefore, every th ing I
pu blish means that I agree with it.
This is not the policy of 73 - this
never has been the policy of 73 - and
I hope it never will be the policy of
73. Just because your adored QST
seems to operate th is way does not
mean that 73 is going to im i tate them.
Stu f f is printed in 73 that appears to
be of in terest. whether I think it a
bunch of bananas or not . . . wayne.
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Save over $9,000.00 on this
_ - ", A N/WRR-2 SSB Receiver!

r, -,--~C; rf.TI0 ~~ Origin a l gove rnm ent cost: over
. , ' 111 ',",0,\ $ f' d~: • ' " H"'-'~' , lO,OOO.OO! One a Navy s most mo ern

;iJ~e.G;~J ~i~ IIh '\ " rad io receiving sets. Built by National
'';:: ,',' ',' .. tn\ L.It/ Radio Co. in last decade. A tri p le con -
lSI.' " -';".gill l, ,' :1 vers ion s u pe r-hete rody ne. Frequency
' ,:S :,,:; , "'; 'f'j" l r.. ,J range: 2 to 32 MC, in 1 kc increments, 4
1 1 ~-J·:.:: r .) I :, bands, F,eaturing full carrier supp ression,
v -- '~=~± l l.(P/ uni t receives AM, CW, MCW, VOice, facsirn-
. - _.&7 ile, teletype and ISB, REQUIRES NO

MODIFICATION ! Great ly superior to $495
earlier R390A/U RR model. Good cond.
Com p le te, operat ional. Spec sheet avail- •
able, Spa re pa rts as needed. Over ha uled and certi f ied .. . $595,00

NA V Y TCS TRANSMITTER
Just arrived ! Th is collector's item is no w
ava ilable in new co ndit ion ! 1.5 to 12 Me.
CW and AM . 50 wa tt CW. Id eal for a raft
of mult i-p urpose uses . Designed by
Collins Rad io . Brand new! A Columbia
special _ . $75.00

IP-69 /ALA-2 PANADAPTER
T h is compact u nit can be used w ith m ost H a m

R ec ei ve rs after co nv ers io n. Complete w ith co n
version info a nd sc hem atic . Goad c o nd it io n
. . . . _ . . . . . . . . . . . . . . . . . . • . . . . . . $ 19.9S

2 METER AI RCRA FT MONITOR
RECE I VER 130- 150MC

R-748/ TRC--47 si ng le chan ne l AM c rystal con 
trolled 11 OV 60epS, pwr supp ly & spe ake r b u il t
in . squelch, r ·f ga in, dual conversion modern
desiqn, S ize 19 " W x S"H x 14" 0 for rack mtg.
Supplied with schematic & ho o k u p info. N o
co nversio n reQu i red . E x l cond ition . . . . _$29.9 5

COLUMBIA SLASHES TEST
TEST EQUIPMENT PR ICES!
• TE K., H.P., G.R . ETC.

Wor ld's largest sto rehouse of meters, signa l gen 
era t o rs, scopes, e tc. A ll popu la r models . Im m ed i
ate d eli very '

Write for lowest prices in coun try !

URG ENTLY NEE OE D!
We w i ll pay t op dol la r f o r y our late model
m i li tary co mm u n ica tion equ ipment , and m il i
tar y /commer cial lab gr ade t est equ ip m en t . W r i t e
or c all t oday :

(213) 875-2970 (213) 764-9030

FM TRANSMITTERS& RE CE IVERS
70- 10 0 M e. Sing l,e c han nel. 50 W . ou t put.
110 V. 60 cycle. N ew and lik e new .
R-19IT RC-l R eceive r _ $ 75.0 0
T -14 {fRC -l Transm i tter 75.0 0

FREE sch em at ics. Conv ertable to
6 or 2 m eters.

CV-B9 A/U AA·BA ATTY Audio T ype Terminal
Unit , Goad condit ion, less cabinet 75.00

COMMAND Receiver s Transm itters
RECE IVE RS
190- 550K C Q-5er Good Co ndition $ 14.9 5

Or Like Ne w _ . 19 .9 5
6-9MC 40 M ete rs Good Cond itio n , 12 .9 5
X M T AS
2 .1 3MC T 18/ARC-5 New .• • " ., _.. 4 .9 5
4 ·5.3MC T -2 0/ A RC -5 Exl. Condition 3 .95
4-5.3MC BC-475 New 5.95
M D -7/ARC-5 Plate Mod u lator Fo r Abo ve Xmtrs

E x l. Cond ition .. . . _ . _.. , . , , .. . . _ _.. _4 .95

XMTRS - TRANSCEIVERS - REC"R s
T --47/ ART-13 2 - 18MC t ransmitter L ess tubes 
Good co ndition . . .. . .. . . . . .• .. .. .. $14.9 5

T -47/ AR T -1 3 w it h t ubes Exl. Cond it ion ... 49.95
R T · 18/ARC-l t ran scei ver 100 -156 M c E x!. Condi -

tio n .. . . . . . .. .. . . . . . . . • . . . • , • . . . . . 39.95
ARC -3 transmitter 24 channel 100-156Mc Exl.

Condit ion 14_95
BC.....34 8 2 0 0 SOOKC & 1.5 18MC R econditioned

24V DC , " , 75 .0 0

R -444/APR -4 Y AM & FM E xc ellent Condi t ion
. . . .. . . . .. . . ... . . . . . . . . . . . • • • _ " _ _49.95

R-l05/A R R-15 1.5-18MC Co l l ins Rece iv er .
Good . . _ _ _ $49 _95

R B B 6 00-4000KC R eco nd . 1 15/1 /60 _ 100.00
RBC 4-27MC Recond itio ne d 11 5/1 /60 100.00
ARC-3 Receiver 100 - 156 MC 24 Channe l Ex l .

Condition _ . . . . . • . . . . . . .. . 14 .9 5

TELETYPE EQUIPMENT
M -15KSA Page Prin te r

w / K ey board & T able
M -2BKSR Page Pr int er
M-2B A S A T elet y p ew riter

Tested OK

$ 199 .50
795.00
1750 .00

ColumbiaElectronicSales" Inc.
P.O. Box 9266, 7360 Ato ll Ave., North Hollywood CA 91609 Tel (2 13) 875·2970 & 764·9030
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NEW and SURPLUS ELECTRONICS FOR THE HAM
and EXPERIMENTER

Electron ic Clock Kit

S,.... l1 Siz e:
2!/4X 4!/2 X6 3! 4

5t"p 1nto The Fu ture Wi t h
THE TIME MACH INE

HAND-rDaHID SOUD
WALNUT CASE

llASlC CLOCK
I U <;;ROm CS (llT)

O;>tl",,,,, ~

AiA.QM
sNooii:
~NUAL RESET
AUT O- POW!: R RESE'!'
SECOND S DlS~LAY

7.95
2.00

.so

."
1. 00

mE r iME MACHIN E ui lli zu 'he 1M.. " el e ctron le tG<;hnlque. ~ nd adv~ncu to prOVide ti m..
lnform~tion J1 ~" no clook hu he fore . A Ll rQ" S(>'I!Q Int G\jT.llon (LSI) ctrCUll prOVides th e lo<jic
\0 "onvel"' the 60 he rt z li M frequen c y Int O " dl s ple Y~ bl~ tim e . l"ternal "pilon . Incl ud e a
preset t~b l" " lorm ci rcu it , flv e min ute sno oz e, ~ nd H hour ti me .

MODEL. 3200 PULSE GENERATOR

COIWUTElY _ TUllE

'1EATS '''I 5 'KCONDS

SOlO£ AS lIP TO l!>O ~()lMT$

0 11 1I'0fl E peR CHAAGIE

~ECtlAAGf.S ...UTOM"'TIC.' U Y
IN ITS owr,; STANO

NO "'C lUU Gf. 0 11 INOUC~O
CUARENT TO OAMAGE DEUC"' TE '-,.
Itl ECTAONIC COMPON[IfT $ .

COMPU TE 'WITH RECH.!lll.G!NG STAt.o"D, fiNE Til' "''''"'D
fNSTRUCTION BOO KLrT (oimER AN DrrRA ONt FOIl '"
XMAS PlU:SEh"T.1

$1 9 95
NEW- GUARANTEED

Greatest advance
in soldering since
electricity . . .

New
Compl s t e

O f"'ig, n ",oIly

$185

1. %,10,10. 100. 200 miorooec
1.2. 10.:10, lOO,!OOmilli...,.
1.5 ,10 ,50,100.500 "" I..".
I , S, 10, 00, 100•.\ 00 K Pu I"'"

100 nono.oeo<>nd mu ;mum int o
roo ohm 100 pi lOAd
$;",ul_. Oto5'ondH,,0·
""'PU" • 1';. .... AmpbUodo

117" '" 10$ 60 Ho. 3 W ... "
.T' hich X S· .ndoX 5· d<oep
, ~

PulM Wi<i,,,":

S IOE C I ': IC A T I O N Sl

R;.. Ti "",·
!". nT;"'"
0.....

Pub. Rote.:

TO UCH CALLING
KEYSET

~ '~_l.U"' . olf._R,.,e ~1<ko,..•• oqu1 ppe<I R1.U ~

tOOl. I n on t : He,-Ue~

t~ ••"" 10 ':'_~

CollUI 1.10""•••• • 'l"h
tOn. 14,..01... 10 ••on"~

00 0 Fln..~ e1re." cox~

1e • •<~ 01 Ih h1oe t .
~J.l 10M rro~~o "euo are
p~o~~c , ~ ~1 • ",,<-
tr."d ...,. " ••Ubt or .

24 9 5
NEW

5VD C
3/4 AMP

P OWE R
S UPPLY

KI T

USES THE LATEST STATE- OF -THE-ART THREE TERMI NAL REGU lA TOR
CIRCUITRY.

HAS INT ERNAL CURRENT UMIT, THERMAL SHUT DOWN, AND
SAFE-All.EA COMPENSATIOr:.

7 S e g m e n t LEDro1;iJ D is p la y

t§~o ,,"n"",o::::::,_.: EW!
...t .400 l- OPCCA SlJl.-7. fITS 111 14 i' IN Drr SOC:UT .

WHEN IN DALLA S VISIT OUR STORE
SATURDAY 9 TO 5.

DIS PU Y KIT L INCLUDES' 1 SEGM E!>"l' L£D, 1 44 7,
AND 74 90.

s 5.9 5

fl:::.?".. K A E L E C TRO N IC SALES (11 0 ) U7_l.>JO

v.L!l 11 ' 2 SI..OC U'" S TIOEE T • O.. L..... S . TE x " s 1"$207 -~
!ooU._~

, ' 5

SEND YOUR NAME IN FOR MAILING
LIS T AND CATAL OG.

COMING SOON : TOUCH- TONE DECODER KIT.
DISP LAY KIT 2, INC LU DES, 7 S rGM~m LED, 1447, 1490 , 6.95
AND 1 41 5 .
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The CAUBOOK is a vita l part of every amateur
radio station. Over 285,000 listings in th e US
CALLBOOK and nearly 200,000 in the OX Edi
tion make th ese two volumes an indispensable
reference. Not only do the CALLBOOKS list
QTH's, but th ey also have page after page of
valuabl e chart s, tables and maps all designed
to make your operating more efficient and
more fun.
To make t hese volumes even more valuable
special serv ice edit ions are issued each 3
months, but only to owners of the 1973 CALL·
BOOKS. which give complete cum ulative up
dated info rmation for the 1973 CALLBOOKS.

There will never be a better time to get your
1973 CALLBOOKS. Here are the brand new
1973 editions - Don't delay, the next editions
are still 12 months away.
Get you r copies tod ay and you will enjoy the
latest edition for t he next twelve months, Put
it off and only you will be the loser.

US CALLBOOK OX CALLBOOK
(less service ed ition s) (less serv ice ed it ions)

Just $8. 95 Just $6.95
US CALLBOOK OX CALLBOOK

(wit h serv ice edi ti ons) (w it h service editions )
$14.95 $11.45

Mail orders add SOt; per CAllBOOK postage
and handling.

See your f avorit e dealer or send today to :

fO!\ RAO IO AMATEUR I 1 6 k
Vl!\\J~EE JatCa 0 0 INC
BROC\,\URE Dept . B 925 Sherwood Drive

lake Bluff, III. 60044



232A &BOONTON
235A

HP 628A
HP 8731B

all types of Collins test equipment.

f .... "MERRY='
~ CHRISTMAS i
~ NEW BAylEN AYIONICS i
~ TETERBORO AVIONICS ~

~ Now from two big locations. ~

~
Tweed New Haven Airport Teterboro Avionics n
New Haven, Conn. 06512 - 48 1 Industrial Ave. U

~
Phone: 203-467-0148 Teterboro, N.]. 07608 ~

Phone: 201-288-1619,

~ ~
~ CHRISTMAS SPECIALS n ~
n Collins R-391 Digital Readout Rx 500 kHz to 32 MHz' $500.00 n
U Collins R-389 Digital Readout Rx 15 kHz to 15 MHz $500.00 U

~
Hewlett Packard HP616 Microwave Sig. Gen. $250.00 ~

Boonton 202, 202C or 202E $250.00
Boonton 207 $800.00

n Boonton 203 $800.00 n
U WANTED Top prices paid for: U

~
l. ~==. ~. ~. ". ". ...
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o.", r C06Iome... ;

One 10 th e ~endou. demand for B & F Eleelronic
kito a new ""mpany, ARIE SfBF, haa been formed .
Thio mow: provide s a ""mple!e, well "", £fed organi
:<:ation 10 de.al with kita and only kits, th ... offering
faster deli. cry_ better .."..;... , and moal importanlof
all, a ""ntinning flow of new kita th at will ad.an ...
tlte "state of th e art " in th eir field ..
The aelivities of tlte en tire staff of ARIES /SF ,,·ill he
devol ed full time 10 ·..tiofying yOU<" need " and pro
>iding you wilh a large ... leclinn of inle~sting and

, :;1r..:..~~".t;:1 device. for 11M: bom e, tlte ea", and

Although ARIES ia still al the -"'Y of ....ndo .. for
their deli ...,'Y in ""DIe ""--,every effort i. IM:ing made
10 de......p ... !ficieol inventory to he . hle 10 """''''
o ff.th e-ohdf delivcry of all our ki ts.

~. r..-dt

Pl••", 0811laet<><y lor qu....' ltv prlcos

~
Oe>O"lpti on

§
Name

"',-
Cit ylS la te

Zip__

Arth ur Pennell
!'resident, ARIES/OF ~

ARIES INC. . I_
119 F",re, Swee•. Pe. bo<!o. M.... 01960[. - .' ;

1:~:~5::SO ~__.. I

16 DIGIT ELECTRONIC DESK TOP
CALCULATOR KIT

1...' one evening t';ta it together. Even if yOll h""c

::;:'e;-,,:~d :,~'.,.~~~~Th=~~::re~4
oubt....cta, mullipl is2, divide. _ mulliplie . &:dividCllby
• conolanl. H.. full 16 digit capaci ty wilh 8 dcu.d""
of display and ...,ro ...pp~ooion. Enw. and "'owen
with greater titan 8 digi'- ""n be displ.yed in their
enti rety in two altern ate ... etiona; the 1181eighl digi18
and tit""" digit.oexeeeding ew.1. Negative ",""Ita ....
correctly di"l'layed, and an error.,.mboI indies I"" an
overflow beyond the 16 digit eapability. Sequential
operationo can be performed M"ll the " ""wer 10 lhe

theYil::~~~:"0;::;:si~':~~~~::;"'o~
the eigbt Ie,,", oignific 1 digita ...d will be carried
au loma lically during """'l"ent operations. -An ad·

~Ii:.."torg:~~=~~=~~~~:;r;.:u':;:
:.u::~ ;:r;"nA':d~t"~:"~"t~".::.~:~ ';,';
il for a maximum of $10.00 , no m.tter ",h.1 ia wrong,
baring~.. oegligenee.
c ~i1 _with Power Snpply & c..e .$99.00

: ::.~
B.A. No=
e . ol.. "o n D.'" Ban~ No.

$7 5.00
$99.00
$17.50
$25.00

50 MHz DIGITAL COUNTER
LABORATORY SPECIFICATIONS
AT A BUDGET PRICE!
WUfee l Iha mo<l import anl th ing about bu ilding a kit
i. saving money . There are a 101 of oth er advanta g...
of cour se . . niairl"'inabilitv . u<a of s",ndal'd parts .
co mp lele docu men ta tio n. and th e e"perience and furl
of build ing it. bUt the overddillg consideration is econ·
o my. Th is k it costs I...s th an hal f tha i of lhe 10YIIe<t
priced compelilive unit o n th e markeL
The Arie. 50 MHz counler i. d... igned for years of
main",inen... free se", i. e. MSI integ raled circ uil ry.
cold cath ode d isplay lubes and conse",a lively rated
transfo rmers mean low tem peratu re rise. All di>plu~

and I.C.' s are in >oekets for ea sy mainta inab ility. Th.
ma<ler o", inat or is. 1.0 MHz ctystal in a custo m de
signe<1 cosmos osc illator circuit. !laving a stab ility of
±. 3 PPM. Accuracy is 0.005% worn case. 0.000 2%
or better when adjusted to WWV .....ith a communi
cal ions recaiver. A front pMe ] selects a t iming inte r
val of 1.0 secoRds, 0.1 seco nds or 10 milliseconds.
A variable mOrl"'lable mullivibrator hold s Ihe COunt
on t he fronl panel for a period of a fraction of a
second to Infin ity. For use in the perio d mod •• th e
1.0 MHz o", illato r is connected to lhe main co unt ing
chain and !l"led by Ihe inpul . ig>al.
Assembly t ime for Ihe kit is app ro". 10 hours. The
...."icoRduclor com pleme nt is (ll 7400, (1) 7408,
(1) 7442. (10) 74!Kl. (2)74 122. (6) 74141 . rn 74193.
(1) 7419 5, (1) 74$ 11. 0 ) CD 4007AE, (11 LMJ09 .
{6) Oiod.... and (1 ) T",ns isto r. If you alway. wanted
a labor at ory qu ality counter, bul could never jU<lify
the price, hera is yo ur chance.

~Oa:~r~~:~~~~~~~ ~:U: ~:~2~,;

POCKET CALCULATOR
We expected a favorable reaotio n to our e.alenlator,
how........, we wen: o ...,<Whelmed when we rewyed
onle.. for bundreda al a time. The rea.tion of our
ewto....... w.. lhal they felf th is w" 11M: _ ad·
vanced pod<el e.alculator on the muket. . nd priced""
low, th ey wuld a_ mb le and markel it al a profi l
The fea1ure8 tIt.1 make thi s "" e~ciling a", :

•So CODlpaet il f ita in a mirt pockel (3· 13116 "'
4-518~ 1·114).

• Performa every functioo you would exp""1 in a
de'" e.alculalo<, and th ""IDe, tuultiplie.. div,
id.... . dd.. ouhtract. and g true credil balanoe..
In<:ludes wootanl ...d chain ope ration , tun floal ·
ing d""im.1, ... pp~88Od trailinc: ,..,roe .. and aut ...
m.tic aingle e ntry oquaring.

• Powe~d by oeK wnlain ed AA batteries ...ilb up
10 '"" hour. operation (Nicad batteri"" with oh.....
geroption, up to five houra per clurge).

• CaleuL.tiono perfo rmed by a oingle 40 pin LSI
(large ""ale integration) chip. Displaya ...., 8 digil
LED' . (Iighl emining diOO",,) and 'l~w and
minn s fIigna ..... aloo LED'..

A. a stud enl , ""l: ineer, """""'an, acer>~tant or an y.
one who would like fast accurate anowera, tit.. calcu
lator fin. the bill, and al a pri.,., that unqu.stionably
malt... thia the loweol price high quolil y e.alcnl . tor
. vaib ble.
D Pockel Calcula lor Kil
[] Pocket Calcula lo r Completed
(] NiCad B.tterie. &: o.arger
(] B.tt.rie. &: Charger Compleled

$59.50
$99.50
$\0.00

AIRCRAFf/AUTO/BOAT QUARTZ
CRYSTAL CHRONOMETER

AUDIO AMPIJFIER KIT ,
TID. is not our pret tiest kit. L1tt it ....., d__ perform.

:!tb;~=='::::c=~s~jOOir;2i'::.·
a dialo rt ion Ie... than 0.5% into a lo.d of 8 ohm ... R.,.
opo_ is.± 0.5 db 20-2OKHz @1 w.tt. Chassia ....p
plied is heavy guage anodized a1ummum. Capacilo"
are all computer gradc. Leveleon!roLl on both inpu ta,
(] 100 Watt (RMS) Slere<> KiI $88 .00
(] 50 W,"(RMS) SlereoKit $58. 00
c 20 Wall (RMS) Slere<> Kil $30.00

Revolutionary! , was tlte reaction of our ewtome..
when th ey saw our latest k it . MeIIll\Iting on ly 2-1/2"
~ 2-1f2" ~ 4", ...d .""uuu: to 10 ..,.,., n d. a month,
tIUa chronometer promioeo 10 entirely "'pI.."" """,h
aneW dock8 in "" .... boata 4IId airplane.... ,
Fita mlo a ......dard 2-lf4" mstnunenl p....1 c"lo ul

~ad:7e="~Sett~t;~~~b. ~p~::ta:o~;
era te from . poinled object ouch••• pencil point or

h':':I:t'.t:::~:,~ykh:~eD~""'~,="::~~do;~fi
inlerval .. or in tlte event of power I""" (i.e. replaei"ll
batt ery in ear). T IM: clock ia wired"" lhal the liming
circuil3 . re alw.y. runn ing, but th e displ"Y""'" only

:::'w::e;r.~~ ~7,;' ia :'I.::t;m~.:n,~t~::
of a new on e chip MOrclock ein:uit. devcloped for
quartz ery"",t wristw .t. h....
Operatca from 10-14 V,M. D.C. An . c.....--y unit
which lnOunta on the hack adap ta the unit 10 20-28

241~:;: ;:=~Kn~:I:~:~ry==e':~
the usual ear clock! Onl .... th ia fine unit now for ral·
lying, aport. events, navigation, or j06l 10 La_ a fine
chronometer that will give you . lifet ime of 8Upet bly
acenrate time.
[] Qu artz OIronomeler, Kil Fonn
[] Qu. rtz o.ronometer, Wi"'"
[] 24 Volt Adapt er

DIGITAl. Cl.OCK KIT WITH NIXIE DISPLAY
Becau<a .....e have made an e~ tremely good pu rchase
of over 20. 000 ni~ies, we cen ..,11 a co mplete d igital
c lock kit for t.... than the usual co<l of th e d r'pl ay
lubes alone . We provide a co mpleteel.hed and th ru
plaled circu it boa rd, all inlegral ed circu ils. com plete
power wpply, disp lay lUbes. I.C. socke ts and a hicc
front panel with pol aro id vowr. We hllVenever """r1
anyorl e offer t his kil for less .l han $100 .00 before.
Includ... BCO OUlpuU for use as wilh t imer op liorl.
May be ..... ired for 12 Or 24 hotIr d isplay. Indio,,, ...
hou~ minules and seconds.
[] Q ock Kil , complete Ie.. ou!llidc W>'er ••• $57.50
[] Aluminum blue or blad<...od iu<! ......r . $11.50
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SPECTACULAR !! PRI CE WAR ON SURPLUS SEMICONDUCTORS

3

OOMPL ETE WITH
CARRYING CASE

AC/D C TYPE

B. & F. ENTERPRISES
Ph"" . [6171 5322323

P.O, .80_ 44. H. ,hor Olt.M.....hu..11I 01931

We ..., made a for lunatc
pucdt of Sank en Andio
Amplifiec Hy brid Modu les..
With th.,.., you can build
your own audio amp lifiers
at leu than Ihe pri.., of
d iocrete "",nponent>!. Jus!
add • power eu pply, and a

cltosei. to act as a he.1 sink. Brand new u nil .. in orig.
m. 1 boxe s, gt.. 'a nlcc d by Band F, $a,,"en and the
Saa'ken U.S. dislribu lor . Avadable in t hree s;•.es: •
10 wat18 R\lS (20 w.lI . music power), 25 watt. R~IS
(50 walb M.P.) and 50 waif. RMS (100 wal18 M.P.)
pee ch annel. 20 page m.n ufaetu rer. '" .Ituclion book
inclnded. Sankcn amplifiera ha.e prove d ... simp le
and rehable, th at th ey 're beIng uacd for 'nduslrial
. pplical iona...,eh as "',..0 arnpl ifiere and wide hand
Iabo",lory llInp[ifiec..

o Sn010Y 10 wall R MSamplifjc"
industrial gc. de . . . . $4.75

"SIl02SA 25 waif RMSampl ifiec.
indust rial gr.de $14 .75

c s n050A 50 watt RMS ampl lfiec,
ind u. t rial ~.de $22 .50

o SlI025E 25 .. alt RMSa mpl if ier,
enlerta i" men{ grade • . • ••. $14.00

o SII050E 50 .. au R MS amplif ier,
enlerta inme nt geode •.• . • . $21. 00

o Tr'll8formec for slereo 10 w.U a mplifiers
(2 1h•.) • • . . . .. • . • . . $3 .95

o Tr. nsfor mer for stereo 25 o c 50 watt
am plif iers (S ib.. ). • • . $5.95

o Set of (3) 20QOmfclSOV cap.ei lo'"
fo' 10 watt ,Ierco. . . . . • . 54.00

o Set of (3) 22 00 rnfd 75 V capacilo",
for 25 or 50 .... 11amplifiers $.1.00

" 4 Am p BCid't~~~II~:;i;ftr~b~e. $2.0 0

c ~~t!':i:e(;i:o ~~ItI?'?':eil~~~li~~'::

~~n:~ttlU~.r~[:: hlf~rJ1"I~!J"'iJ~s~~~:
dized and p.m cl.ed eh....is . •.••. •. • $88.00
Sam e for 50 watt RMS stereo am plifier.
inclu des t ",o 25 watt Sankens. etc $58.00

(] Same for 20 watt RMS stereo, incl udes
Iwo 10 walt Sanken., etc . .. $30.00

SGS TAA 6 21 AUDI O AMPLIFIER
o I.C. audio ampllfio' In 14 pin DLP ,,"ck_. orovld'"
up ' 0 4 walt, power with proper nea' , ink.•nd 28 Volt
'Upply C.n be usad at 12 VOI1 , witn ..duced O"'oot
power.· $I .SS. 6 10r $10.oo

16 DIGIT POCKET CALC ULATOR

UNBELIEVAB LE? A COMPLETE POCKET
CALCULATOR FO R O NLY • • • • • $99.00

.•$2..25
• .$2.25

.$ 2.25
. . .. ...S2.25

.$ 7.00

We or" olo" ng ou, ,om. demonstra'or Sony<> p<>ck. , oolcu·
F I"A T N Y LON LA CI NG T APE leto" lor on'y $99 .00 . Thi, i,. romp'e.. uni' with nlckle

One pound tu be of bl.d< lac ing, abo ut 1,000 y.rd.. ~g,~":;;':'~1;::: F~x~de~~~~':~;i~ d~~f~i:::I~:'2~~:h4 '~;;~~
sho uld lasl Ihe o.ecage ho bbyist ,","e cal yea t'$. U.u.] Units a.. demon'''a'o''. bu' ar. in origin.1 lec' orv """ on,
proce " $10 50 AI th ,s price y ou can u"" 'I fo r all wl,h guoran'•• c./Ird•. In,' ructlon,. etc. eortl.. lull on. ye.,
kind a of applicati ons be.. de.laclng Test oyer 50 lhe. lactory guaran',", bv Sanyo. Only 3,av.llable ,o·or<l<r nOW.

o Lacing Corti lib. $2 00 ~ ~~~~:::~~:~~~~~~~., m:gg
SANKEN H IGH P OWER, HI G H PERFOR~I · A LL I TEMS WHERE WEIGHT NO T SP ECIF IED

A NCE HYBRID VOLTAGE REGULATORS PO STAGE P A ID rx T HE U. S. A .

These hy~~id regulatore are easy to Phone in charges 10 (6 17) 53 1_5774 or (6 17) 532·2323.

~::.~",:::,,::,",,::,,~p=,:::. '=kAm'o,"" _ " . ... h... n o00 mm,mom !:!!!.
~<~ &hlplifoer "" pphe.. logIC euppli.. c.o D.'. pleaae

r . :;~"::.:.. ~t.;:;~:;~;::::o:; f.~
than 50 md!lvo]18 npple and better • ~1 0.00 BoKAMEIl ICARD
than 1% line and load regu l.lion, • Chnlm ll m

oome mo dcl. f. c cxe""dUlI: tltia argo
speeifIcallOn

c S13 120 E:12 Volts, I Ampere
c S13150 E:15 Volts, l Ampe....
o SI3240E 24 Volts, 1 Am pe....
" Sl3050E 5 Volts, 1 Ampere
" S13554.'d 5 Voila. 3 Ampere.

~
B and F maintai ns an inven to ry of
over one milh on br and new, fac
tory packaged inlegrated circu its,
and ia conti nu ally bu ying m ore

fro m """ree. thro ughoul Ihe cou ntry. We in tend 10
offer th ese at t"" loweet prices of any rnp plicr, and
to prove thia point we h.ve jnal cuI ouc ow n nor mally
fantaalic low pri """ even lower. We will 01..,1 or be l·
ler· an y 740 0 ""ric s p elce. Dal . sIt""ts are included
willt aD ite m .. On ordera over $20.00 we will inclu de
f..,." • TTL d.ta book Or Linear data book, !o lalint;
o. er 200 p~e.. Ortlera over 5100.00 will recei.e •
1000 page data file. An additi onal dieco unt of 5%
will be allowed for onlers ovec $250.00 and £0% foe
orden over $1000 .0 0.

~ CALC ULA TOR
~ CHIP SPEC IAL

~*a~~;~~~":':'tyW~ ~~~~~1~~~d
to me ntion the ttWt uf acture... name, howevec. the
.pc"" should make them ""If·.wident.

o ~~~'X~':;o~~~c~!cfm~f';~i~(D;~lb~:' :,~::t~
e" pamlJOn. "" " .lanl •... ....• ... ~ 29. 06

o Sci "Y" _Single 40 pin, 7 xegmenl o nl put. 12 dil!:il.
fixed a ulonlallo dertrnal, no constant . . . ~15. 00

" ~~i~;r~~.J~g~i~, t~,.~~~·i : .~~~n~ $W:5~'

o 7400 • .32 0 74 51 _ .32 0 74 150 - 1.55
c 74 01 • ,32 0745 3 _ ,32 074151 . 1.13
o 7402 . ,32 07454 _ ,32 0 74153 · 1.55
" 7403 . ,32 0 7460 _ .32 074154 _ 2,30
o 7404 . ," 0 7470 _ AO "74155 . 1.39
o 740 5 - ," ° 74 72 - .36 0 74156 · 1.39
o 7406 _ ,SO 07473 _ .aa 0 74157 - 1.48
o 7407 • ,SO " 74 74 . .aa 0 741 58 -1.48
o 7408 - ,30 0 74 75 . .'" 0 741 60 _ 1.79
(] 7409 - .30 " 747 6 . .;3 c 74161 -1.79

o 7410 - .32 "7480 . .ra " 74 162 • 1.79
o 7411 - ," " 7481 _ 2.45 " 74 163 - 1.79
o 74 13 - ,55 "7482 · 2.4 5 "74164 - 3.75
o 7416 • .SO 0 748 3 -1.55 ,, 74 165 · 3.75
(] 741 7 . ,SO 0 748 5 · 2.45 0 74 166 - 3.75
o 74 20 _ .32 07486 - ,55 074 167 _ 4.75
o 742 1 • .32 0 7489 -4.00 ,,74170 _5.75
o 7426 . ,32 0 7490 • .te ,,7"180 - 1.13
(] 7430 - ,32 "7491 - 1.35 0 74181 · 4.90
o 7437 • ,;3 "7492 . ,," 0 74 18 2 . 1.13

o 7·138 - ,53 "749 3 - ,," 0 74184 · 2.9 5
(] 7440 - ,32 0 7494 · 1.12 0 74185 ·2.95
o 7441 - 1.64 "7495 . 1.12 a 74190 . 2.9 5
o 744 2 -1.21 "7496 . 1.12 "HI9I · 2.4 5
a 744 3 _ 1.2 1 74100 · 1.44 ,, 74192 · 1.8 7
" 744 4 _ 1.2 1 74107 . .49 0 74 193 _1.8 7
" 7M:; . 1.6 2 741 21 .53 0 74 194 • 2.9 5
" 7446 ·1.17 7412 2 . .m 0 74 195 - 1.95
c 7447 -1.10 74123 _ 1.06 0 741 98 _ 2..65

" 7448 · 1.37 74 141 - 1.55 0 74199 _ 2..65
o 74 50 . .32 74 145 ·1.33

74 00 SERIES TIL SUM~1ER CLEARANCE
MOST POPULAR t.c. SERIES MADE !!! ! !!

We .. . nt '" , . ke 'n l, npportuni'y ' 0 ' henk you 10 ' you,
patronage, You, ""pon", . n.. In • few , hOrt yea" . 110wed
u, ' 0 grow '" become one 01 'h e 'a,ge" ,u,p lu, d••'..-, In 'ne
U.S, • • nd be""u'" of our buYing pow.'. we .... . bl. 'ooff.r
yOu ",We 0 1 'h e .rt··componen" .t pri.... ' ne hobbyl" ""n
offord. OUe,lng ,he Ie"''' .echnology ,nough. h.. it>pitfan.
Some""", m.nul"",u<£'''. proml,1"\1... 'h e Ie'..' In LEO'• .
MSI. 0' ot her ad vanced tecnnology. hev. hod pm b'em, g",.
tlng 'heir ,.-<>du cllon lin.. going and """" del.ved ,nipmen'
to u, wnlell re,u 'te<! in • delay '0you. Wo hope yOU .. ill
unders,.n d ,n i, e' tnese time' and ' C"'P' our .polog""'.
In o'der ' 0 off.. yOU .. ill be" .r service 1n the futu' e. w.
hev, made som. ,igniflc.n t chang.. h.... .. B 81 F. W. h_
lormed . join, ..n' u,e with Ad., Inc. '0 de..lop. manul.c
'UfO and mo,ke' kit> Only. IYou will find ' nelr ad el",.. h.. .
in 'ni, ""'9"ziool. n . engineering , ...t1 repre",n" $Omo of
, ho fine.. engineering tal ont In 'he United S"', . ,. e""n If _
>ay it our,, 've,. The division 'eave, u. f,ee '0pUf$ue ,he ,ur·
pLu, b",Lno.. and to devo,e ou' lull time to ,.",iclng yOUr
orde".nd Ilndlng new '"buy," ,
We . "0 Mve Ina-o._ our , tolf and C&fI now oHar ""',.
,.,vl", on Inlormation reou"'''. PI. "", keep 'hem ";mple.
ho.. ever.•, ... COn no, do ' ho onglne. "ng for you. bu' will
do .n wi'n ln Ou' power to ",ovid. yOU with comple'e d"a
on every'h ing w...II .

n . nk you .ga in. ond we look fu, ...,d to maoy more y••"

~~:"~..,;?'.."""
RJ;;,,?~

. F,.nklln G. Fink
Pe' . r E. Bonlf. ""
P",' ner>_B & F En'e r", ;se,

Oeor Cu,..,""'".

H IG H POWER SCR's

(

' ~ SCR'e _ inv. luable foe h igh power
. ap plic.tio n.. mot oc speed. eontml "

1 iighting oiroui t.. welding co ntrola,
, e tc . Never before at th is low p<i"".

: :: t:
d
;~~ l : ;;.k:r;td:~.~"4~o:~

consumer . pplication. man ual .

c 2N50 62 Plastic 100V I am p $.35
(] 2N5064 Plasti o 20 0V I amp .40
o 2N4169 I OOV/ 8 a mp st ud 1.45
o 2N4170 200V18 . mp st ud 1.65
"2N4172 40 0V /8 .mp etud 1.95
" 2N3 525 400V /3 amp p""" fi l .95
o 2N17 72/CI5A 100V /8 am p stu d 1.75
"2NI774/C15B 200V18 arnp stud 1.9 5
"2NI777/C15D 400V/8an'pstud 2.50
o 2N l844/C20A 10 0V112 arnp stud 1.75
o 2N I846/C20 B 200V 112 am p elu d 1.95
02N5 169 200V/20 am p etud 3.75
o2N5170 500V /2 0 am p atu d 4.75
o2N5171 700V/20arnpstud 6.75
o 2N3896/C30A 100 V125 am p rtud 2.9 5
o 2N3897/C30B 200V 125 am p stud 3.95
o2N3899/C30E: 500V/25 arnp otud 4.95

L1 N ~: AI{ UE VIC ES, 0 1' AMPS, REGU LATO RS

~ ;~~ ~~ l:~~;;oC;.~:.~~.p. ,,,,, , ::~g
" 723 Regu lat o r . . $1 .25
o H I Compensated Op-Amp. $.50
o 55R 11....1741 ••• ••. . • •• .•.•••.• •• . . .SI.OO
o L.\l309 :; Vo lt I amp R<'gIllato r. TO-3• .. .•$2 .25

FAIRCHILD VOLTAGE REG ULATO R

'~,:~ r .irehild UGH78 0 5 s Volt I om p
~ . voltage regu lator. Peli ed ror logic

•W.- ppl.iea, ""T)' compact $1.95

SPECIALr.c.s, PHASE LOCKED WOI'S
[] NE560 Pb""" Lod<ed Loo p $4.65
D NE56! Ph Locked Loop $4.65
[] NII562 !'base Locked Loop • ••• . $4.65
[] Nt;S65 Phase Locked Loop . .•• • . •.. •. . $4 .65
(] ~ E566Funcljon Geller ator/ Tone Encode r . $4.65
o NE567 PLLrrolle D«oder. $4.65
[] NE595 Four Quadran t Multiplier... . . • $3.75
[] NESS5 Time r. 2u Se<: to I hou r, Specia l. . $1.25
" NE54 0 Power Driver, for 100.... AB amp. . . 52.25

l\IEMORIES, SHIFT REGIST ERS, ROM'S

" 1101 256 Bit RA~I,MOS su m
c 110 3 10 24 Bit RAM.MOS ••.•. •. • • • •• • $8 .75
" 7489 64 Bil RA M,TTL . •••••• • •• • •• • • $3.75
c 25 13 (J, aracter Generator ROM $14.75
o 140 2 Shif t Register. • • • ••• • $4 .00
o 140 3 Shift Regisler $4 .00
" 1404 Shift R tgi "' er •• •••• • . $4 .00
(] 822-1. Progr arnable ROM•.. . . . . . ... . .. H4.75
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me riot
she loves

me .'sh e loveS . t
me riO .

sh e loves

ADVAN CE
REGISTRATION

WITH f LAMI NGO
DINNER SHOW

$21 .00

she loves me 'iJ' . ;~.>
. i- ~~~
" - . ~.; ,

,
I,

ADVANCE
REGISTRATION

$ 10.00

me'she loves .-

but it 's easy to love

SAR O C
JANUARY 4-6, 1973
sponsored by
Southern Nevada ARC. Inc.
Box 73
Boulder City, Nevada 89009

at the Flamingo
SAROC ROOM RATE
15.0 0 per night plus tax
Single or Double Occupancy
reservations to
FLAMINGO HILTON
LAS VEGAS, NEVADA

Send show reservations to SAROC

VISIT TH E FLAMING O 'S NEW SPEAKEASY RESTAURANT & SALOON
Las Vegas' most unique dining spot

156 73 MA GAZ INE



Xmas Counter Kit Sale:

1 57

• . SJ.OII

... ... .. 30/

. 2Uj
._ 10/

II

S2.85
$:<.8:;

. . . . . • . . . u,t15

. ...... .. Sl.20

. .. . . ... . . .5Ww,
, __. . . . .10<

• • . • . • • • •• • • •)(1<'
.. .. • ..... .101

'". . .. .. . .2o,!
... . .. ... .2W

'"'.. _ 40<'
. . . . . . . . . . .:>5f

Op LiQ" "
foo- LW11,..1,,",, ;" , I",d
. ~ r ~~ ","",, '_T,~..•ddUOO
1"' 747:>L. " h• •dd $1.2 :>
1'0' H !7-6 'n,""" af
7-·' 9<'"dd . . S'1.5n
f·o , 7U02 'n, ',,," a f
74?fJ,>dd $ 1.0 "
1"0 ' 7--1191> i",',"" of
1490. add .. , ., . $0.7-5
F", f ull,. . ..·"' bl, d . "d
,,,,, ·d " ni' , "1.J . . S'.'"

2.2 f'I".. 3V
0.2 )1F, lOy.. . .
O.OII'F, icv .

IOOO)lF , 3>V ..
1 1'!', 50V.
2f'1"·,.IOV
3 1(f.5 LlI· .. .
Sl'f'. 50 1' .
1II1'f' ,50V
20 1(f,:;O I' .. ..
'O l-'F . ~UV ..
l OOI'f', 5UV
", " ' I(f ,50V .. .
500 I-'F, 5UV .

.!~E1. .aaze., ~ ~

,U< nno 0. 25 " .W
".7" O.l,~ "M U.5.' ,

'"''"'.18/

'"''". . . . .211/
. . . . . . . .... . .• 11/

15/
2"/

...... .. . . 20/
•• 211/

.11/

ORDER D ESK 1-800- 3 2 5 -2 5 95 (TO LL FRE E)

Solid StateSystems,/nc. PHONE (3 1 4) 44 3 , 36 73

P.O. B OX 77 3 TWX 910.76 0. 1453
COL UM B IA , MO . 65 2 0 1i i:2lmI

(I,\'IH'H.' .-I!. I)!-." :..IUI: UIII,\1'I .VG IiMTS

l Ea" ,,, n ',,1 "". 1.· ~,,, " I.EI! . ~ ~i l ,o,.,,'.I'· I )c 1\" , "",,1 ~" "'W"dh .. ,d,,)
" ' Lb" id,,,,,,,..·, i,,,,i ,,..

2. ~U) lJ" ,PO'" 1\<,,","" i..-,"," I',~, . !l ;ppl" Hh" k'" . ,n"
r""u" L .·,R,~,t ,,, .. ,,i1.U1,·

~ rh ,. ·'" l lod" I,·.
t l l"""S.",k,."I.", III(·,,, ," II" "",,,
~ ·{~~~;::t~;~,"i 7:,'~ ~~r~~:'; ~,~';:,,~~(!. ~~:~
7. ~ ",u" '"" " f 2 .-.- m",,, ,", d,,,-,,. 0" oJ ~' ",,,,"' d;, pl., 00.«:1
8. 1)1",1.,. boo," mow", 1""'1'",u1","I" ,o ",""nk./d , ;"", i)o. ,d
~ U~llJo ,,,, ,n""',,,. o" d "", ,,,." r"''''' f",,,,t<.. ,, .." ..,;1. 01,

"j'h 741'J2.

l?: t~~~;~ tr:;:~~\ '~'TW ,::~~~;~~tr:~i"'< ,up," ,

12 ~'t~~/;:,:"~'~i',,~f ~:::~:,~:'1,1~" ,~'~~t"l~u~';;'"?"",ilv~l,

11 ;:' (l!: '~~~;d~'~:r,.":'.'~;;i'I:'b" I", ~3.nn 1""' "" ~~,

1.011' VOI.TAGE I)ISCS, T,.p. UK.
l. O)l!", 3\' . . •. .25,!
6.1 )IF, 101' . .. ..12;'
0.·'7)1F.JV .25.
~l.EcrKOLYTIC CAr ACITORS
All ..I" " . ,.., ,""I,M, in bo,h, .. i. 1 0' ,, ", i!t>' ( I'C Il-uml ) m""n '- n EASE INDKATE YOOR
CIIOIU..
IUI' F,I c,v.
30W. 15\ '
';O l'~, I ,,\,
1 1IO )I~. I :> V .
Z2II!-<I"' , IS"- .
5001'F.1';1'
IOOOI'F ,I5\'
ZOI' F. 25V ..
JO~~, l 51"
.' UI' F. 3:;\"
I OO!-<l"·, 3 :>1' .
5 IK ' I-'~, 3:>".

STAN(O Il P-8 I ~U, 25.2 YeT. I.Amp 1',.,,4 "'m,,
Id" lfo, u",wi' h L\l .." i« . F.. ch

VOLUbc Kf:GULATOIIS. h,te m.II,· "" . "" ,·, I",d ,n.J ,ho"_~",,it p'o o( "'11,,1,10<,n,<>I no
"~·,,.. I """,p""",I, ," -",,- Wi,h d. ,. oh"" . rul ,ppli<. b" n n"',~ TO--l rook. ",.
1.11_335, '; '1. MIlJmA
LI I_33(" 121', :;"')mA
1-11.317. I';\' , ~'<lmA . , .... , . .. .
2011'. .. PC.Ilo"d "!l'p<IIEAT S!NI;

I)!jAL - IN_-l.IM : \\';".W"p T,.p' IC S"..k" , ~ R.'\ N I) NEIl' wi,h 80ld pl" , d J""'-

..!;22.

1·\ PINS I l ,~)

16 I'INS 0.7;;

e&:RAM(C orsc ( ,IrAC ITO!L' . T,.p<' >~A .IOOOII'VOC

5, 7.S, 1U, 12, 15. 20, 22. 2" . 21, 3", ,"\ :<9." " ,56,6lJ , 75. 8", '00, IW , IC,O,)3U, t OO,22il. 2SII.
2~ ~ ~ _ ~ 1m ~Q_~_I_ I~I~ I _

2,,00 ,2700.3000,3300, J900 . ~7oo. 5~

H O I . . .. . , . 10/ O.O'\L<F. EACH .• .••121
Il.Olj.<F. EACH •.. . .. Jl /

TER.IIS, I\ .\T W FIR~IS NET "" DAYS. OLh.,,(Ht:LI; .,. ~ 1 <J N t: Y lJK I>~H wi' ho,<!" . Adrl3C>,
om. '" ,ond", 5' ''"' fo< po.".-.;, & h..,OOllnl' Fa , IIr, '" FIRST CLASS ,dd .54 . nd f" , AIR

~].\II . • dd .. " y'",' m" .·,;", ~') ,b , boi.. ,,, , ! ( , ,,v '" ~.".," h)' 'WS; n )""" m ", " ,
. " " ". 1,· "" ""' '''''00 ,h i, , ,.,., 10< wilh ii, b" IIt· ,,, f l OU I "~"..,,,,,, . c Ol> 0' " "" ",. t'l lH Col"m hi.
",'10r,:;, I:OD In · . ddiL;", .. !. I:. " . d;. " n"id, '"" pI"a"" . dd 5 1,.111f" . [ NSI ' I\ A~(f·

·\LL&N_~ I\ADL~ Y ~lIl.·(;K,\ IJt; (!".""od) 1ili~ 1~"T()RS Any n[ <I,.. ~ ., S'l"iINDARIJ lll'i' ..I""
I", m 2.7"'" 22"lll.. ~ n, ''''',ITT.B CIl. . 51

Lf·V
7·SEG.IIEN7
Dl.<J'L AY

$4. 95 /.oC"

WHITf Oil C1HCI.I': R>: ~UH' St;"'KE Cl"1l " Olt o li it LH AI.OG Of H IITS & SER'ICES
IT'S FR~.F.

$4.75
$<.50
$1.t5

LUl,~ y. " 7_~:""," "1 I.Ul no.do" ' ~m;b, ' 0 , b, r opo '.' \! ~ N .I b" , wllb ;mp'''''''" brigh' """, H.,
Id t."" nd d""",,,,1 p", n'. F" , ,n . JJlr """" , f.,l"'· "~ hf.'o 0,,·, IIlU y,~ ll 'g .' , rl, $1 2.9 5 i"
~""Ic I .o'~ Th..... '" 3R ,\~!) NEW ,. i'h full d . ,. ,I"'~' ",d 1-p.~, .ll\l LTIPL~XIN G Ap" li",-'ion
N",e. N.,d•• 7447- (", d,',., ,n " ONE ("IlRE~T_L1 ~n TI N ~ RESJ~"TO R I'ER SEG~\ ENT. W,
" " .uppl,. ' 0" with "", '" I"" ,IM"""od FRll I! S'!"'K K ~ I." ... il.hl" :l.l OVERFLOW d"" "
Lh" , ,, n, P '~'" \ l ix;n,all<,w,I><& omn"",d;iO' . lIaw.d

P. d , "il' o f 8 , ~W Limiti"" 11\
)n" n<l.·"", ,,, Typ. o f 7_. ",,,,.·,,, "i ,p f.,. Wf'h '; <I, '-h, ,," d'T i",.1 po;" t
1I.,,'d a", ~ p,., ",'" o"" L,I TTL .uppl ,. of 5V 1J,~"n Iff, Qr !"~I,UUO I"",,,
:",," , . 71-17" .d, ;....-.I"D1 I' I'.cko .... ;:"b S1.25

I

Mll LEX rc SOLKET PINS II" II..,,,,· "O"""' ;co<l pi", i ' '''e. d 01 , uld<ri""
" "" Ie'S , ,' f'(; bo..d~ Sul" ;n "" "h""",,, , t, ;",;o mwlhpl.> af lOCIpio,
001, .
IUO fo' $1.00 2UU fu, $ LUO, .1011 (..- H ."",·'OO fm S3.4-0, "ol fo,
S-l,2 U, 01111 f" r f 5.'Hl;7" 1 fn, 5';-'~) ' 110'11m M."O, 900 h$7."''':lOOU
fo' $U.20 . Eocb .~ddi lion. 1 \(~., P .5 U

XMA S COUNT ER KIT SALE
Her e' s ho w " work s :

Plac e 00 order fo r over S25.00 wort h of me rchandis e

a' 0"' re gu la r lo w pr ice s. Then.for e ac h doUar worth
o f me rc handis e o ver $25 .00 . you may buy one of the
fo llowing ki ts :

L One each of 7490,7475. & 7447 fm $1.50
2. One each of 74192,7475, & 7447 for $2.25

OFFER EXPIRES JANUARY 15, 1973--- To take advantage
of th.s sale, pleasemention thename of this magazine inyour order.

1", ""0,,'''> ~:: w~~: ;;t;,~';
~,y (l"" hly

'J::j;:;;:r6,~~p , Ircm (\/oxl P.r/,,," (If''J

C."I"" , 100_ ,~ '00 IU'IO roeoo C."I"" , W" teu u 00" JW I) 1,,000
:\umb<, 00 999 ", "" ~9~O ~ "m ",", "' !>OJ') " "') 0 ~"'l<) vp

7400 .~..", .z3 . 22 .21 .Z" 7.jI W 1.89 I.lQ 1.08 / .58 J,n 1.37
7401 .26 .as .as .22 .2 / .20 UIM 1.89 1.19 , , 1.58 J.47 1.37
7402 . ~ " . 25 .23 ."2 . ~I .to 74160 1.98 1.8 7 ' . •0 1.65 J. 5J I.4J
7<OJ .2" .25 .23 . ~2 .U .2 " 7J 176 J.O~ I.>.' J.H 1.36 1.28 J.J9
7·"' ·' ze .n .25 ." 22 .2 1 7~Jl1 I .O~ 1.5J r.ss I.J6 '- 28 I.J9

7·'/!5
:;~ :~~ .:~ u

·~5 .% 7118<1 1.2/!'I.IJ 1-07 UJJ 9.• ""7<"0 ..... 7"81 '.W ' .9 f! ' .5 9 ' .28 .1.911 3.67
7<07 . ,12 " 0 " .... . ·' 2 '" 7<182 J.20 I.J ,1 1.07 1.01 " .,'
7<08 . J2 ... .n .zt .:'6 .2~ 7<192 1.'18 1.87 1.16 1.65 1.5,' W
7409 .J2 . ,'0 " ." " .2~ 7-1193 1.98 1.87 1.76 1.65 1.54 W

;~;~
.~o .as ." .~2 .U .;~ 7/1% 1.98 1.87 1.76 1.65 1.1;.,

:::~'" rr .~; .2 ·'
~ ;{:~ ~~~

1.8 7 1.76
;:~~

,...,
UlJ "" ;;

::~ " 2.0 ,' 2.50 2. IH 2.0 1
7<16 .5 2 " .cr .., 2 ..1~ 7·" ')'/ 2.HI !.", 2..,0 ~.3. 2.18 2.03
7417 .5 2 .5" .cr ." .42 .39

-,CHOTTKY en
7-12" .U .Z5 ." .Z2 U .U
712' " .as .23 .22

·i~
.U uSml 1.14 1.'18 1.02 . 00 .00 ...

7<2.l W .~~ U ... M 7·ISOI 1.14 1.08 1.02 .so " .8 ·'
7425 . ,,0 " •.' ,j .w as 7lSQ3 I.H '.00 : :~~

% .. "'7426 ." .32 .sr "" .Z7 .2" 7-<.~G·' 1..17 1..1" '. '5 1.08 1.0/

7·"0 .2 0 ." . 22 .21 2fJ
7. SfJ5 J.37 1.3 " 1.22 1.15 1,03 1.01

,"' .56 .~~ .% . ·' 8 .4 5 .·' 2 u SG8 I.GZ • .. ..
7/-38 ." .ss so .-<8 .U .n USII9 ,-,.J I. " " I. Gt " % "'7HO .% .2.1 .23 rz .U .2" 7·'SIO 1.1. /.lJB ' .02 .% % ...
7HI 1.73 I.o~ 1.55 U~ 1.37 J.n U S I5 1.1. 1.0" 1.02 .% "' .M

7<42 1.27 1.21 1.1. 1.07 1.0 1 .9·1
7-Ism I .!-' 1.08 1.02 % .. ...

7U 3 1.27 1.21 J.J4 1.07 J.OI ." 7-1521 1.11 1.08 I .V2 " " J:f,i'"' I .n 1.21 1.1,' 1.07 1.01 ." 7-IS40 1.:<7 1.3" 1.22 1.1; I.G8
7H 5 1. 71 1." 2 1.03 1.44 U5 1.2 (, 7·1550 1.14 1.08 W2 " . W M
7H~ 1.24 I. I? 1.11 1.01 '" ." 7-1S51 :::: 1.08 I.V2 '" • "'7·' SW 1.08 I.Vt '" W "'71<7

: :~~
UO J.V4 ... iii 8,'

;:~~
U7 <.29 1.2 2 1.06 7<.\"0-1 1.1. 1.08 1.112 '" .W ...

" " " .zz . 21 • . 2" 7·'S65 J.H I.on I.V2 .• .00 ...
7<5' .. . 2,' 2,) .g . 21 _20 U S73 J.98 /.87 1.76 1.65 1.34 1.-13
7<53 .26 .25 " .21 .20 7<87·1 ' .98 / .87 ' .76 1.65 1.54 ' .13
7454 ." 6 .ss .23 .22 .~I .20

7-1870 1.?8 1.87 1.70 1.65 1.54 1.13

7<60 " .~5 .23 .22 U .• 7<878 1.98 1.87 ' .76 ' .05 U4 I.·""
7nO •42 .., ..<8 so .J./ . :'2 7~S107 ' . 98 1.87

: :;~ : :~g
1.5.' lA,'

7472 ." .• .M '" .JQ ." U S!!2 J.9 8 (.8 7 U ·' IA,J
rcn . 511 . ·18 ." .-I~ .·111 .,m 7-ISH 3 1.9" W 1.7(, ' .6.1 1..1. 1.43

." '" "
7·'S!!4 J.9iJ 1.87- 1.76 1.0:; 1..1·1 · / .43

;g~ :~ .·'8 ·:t I4.SI.O !..17 1.30 1.22 1.15 1.M 1.01
% n " . 00

7<76 -"''' ", ) " " .·'5 ..,2 LI.\ 't'A I( IC'S
"w . 76 .7 " .. "' " .57
7·182 . 00 .9 ·' M "' " .rs M S OI 2.?' 1 2.82 2.th 2.49 2.32 t./6

Nf.526 3.59 •• il8 3. /7 2.95 2. 7~ 1.,I ,J
7-<8.) 1.6,) 1.55 ,.• 1.38 U? 1.20 ,1'f.",;.1J .1-81 ,L ' H 3..J6 ,1.14 2.91 2.69
7485 1.43 I .J5 U8 1.2V 1,13 1.05 XE ."".l 3.8' 3.5H 3.36 3.14 " .9J Z."9,..

.~7, .ss ." ." :;~
..... ,VH 36 7.3 / 6.118 6.• 5 6.0t 5.59 5,16

U 90 . n .M "'7'91 ,..3 1.35 J."8 I.2V 1. /3 1.0 5 .~'F.,':<l 7.5;' 7.1!9 0.6 " ".:'0 5.7. s.n
'l'E5·111 2.16 2.fi-l 1.92 1.80 '.M 1.56

un .eo .• .n .M .~: .:~ .~'E55S .W ." ... .., .,. .7 :<
N?3 .W .•." M .~'M60 J. S7 3.36 J. IS 2.?1 2.73 2.5~

7<94 J. '8 1.' 2 I .IIS .00 .9.1 ... -"F.56) J_57 J.J~ :U 5 ~-'" 2.7J 2. ,1"
7<95 I.I H t.tz I .VS .00 " .sr
7496 1.18 1.12 I .VS .W .9:< er .~H<i2 3.573.16 3.'S 2.91 2.7J Z.52

lA. J.J6 UH I. W 1.1 "
M·365 3.573.36 3.15 , .W 2.73 2.5 2

7·''"'' '- 52 ,VIi566 3.573.36 3.15 , .W 2.73 1..12
7·'101 .0, " " ..... "' .J9 .~·E'6 7 '<.'7 .u~ >.1,' 2.Q4 2.7J 2.52
741"1 .0, " '" A' U . ~2 -"5!11 .•' "' "" n rz "'7</22 . 7V ." ... oM ,. .53
74123 1.21 1.06 ' .00 ." m .8 :< ,H556 1.87 /.77 1.66 1.56 ,.• 1.35

.H 558 .00 .n . 72 ."' " '"74' 4J
~:~; ::~!,

1.46
::':~ ;:;i 1.20 -"55?5 '" 3.Z0 ' .00 '.00 ~:~

2--<fJ
741. 5 u. 1.04 .~'55% J.H7 1.77 1.66 ' .56 1.,J5
1<1.'0 1•• 3 U, J.'. 1.3H ' . 7-'1 I.~O 7119 .42 '" .2R .J " "H . ,12
74151 ).28 1.1,1 HI7 I .O! »s .se
7<153 1.63 /.55 ,. 1.38 '1.7-'1 1.20 no .·IZ ." .J 8 .n .3 ,' .n

'" J :~ ::; . '/0 ." .3> .n
74154 ~.'J 2.,W 2.16 2.m 1.8'1 1.70 72.' .9" es " .7"

~:i ~~
,n 1.,19 UI 1.2,' '-' 6 ' .08 7.1.1 J.? I! 1.80 1. 7" ,.

, .~ L IIJ,.. ' .3Q 1.31 1.2J '-' 6 '.1!8 7-lJ .W .42 A' .n . ,13
741.';1 ).56 1.48 1.:19 1.3) 1.2J 1.15 7-11 J.O,; .w " M ., .n
7<158 J.5' U8 1.J? !.-l l I .~.' 1.1., ,. '" n .~ " .n _3"

1'/{ .4 "~).'"7'OR~ '" J}/<lW;S

J.Y270 rs " . J.? .J2 n " IX"HI~ .n .I~ .u ." " '"1Y7.>JA n '" n .n 22 .20 HW"6 .rs ·:i n .n n ro
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NATIONAL " o, ,, .,o~

~~0~J5~'~~ I ~m~~O~~~!I~e~all; fill
set . Overload a nd shu r t ci rcu it p ro o f. No e x t e r- 02 75
na l compone n ls. WlI h s pe e sheets . •

O LM. 3 7 0 AGe SQUELCH A MP $ 1.49 3 fo r $3.7 5

o 10";
GENERAL $2.95 .~-'>-
ELECTRIC 3 FOR $6.0 0 /.

3 -WATT AUDIO AMP
De!h·e : s 3. ,w a t t s c o ntllluo us . 1 0 watt s 'eak \.
h e:' t g,!,ks; mlC ,:o:n.>in i s ize: a/~",lhx lh" . 9 t~ 3 0V \ i t~
pI ) . Hl~h s e nsI tIvIty . 8 to 1 6 ohms F su p
stereo p ho n os , tape. F ?ll, AM . TV , ser; ,'o. Or m OIlO n"d

11 T RA N SISTOR
RADIO CHASSIS

1 WATT " FLANGELE SS" ~~~b
TOP H AT Z ENERS 05 for 6.3

Type T K, Meta l Cuel $ 1 ~:~

VolU Volts
1 0 . 15.
1 1. 3 0 .
U .
r a,

$2.95
3 f or $6_00

NATIONAL
REGISTERS

4 for
$1.

Ty p e Descr ip ti o n
D DM809 1 'I'd-State Q uad Bu ffe r
D DM809 3 Tr i_S tate Quad Bu ffe r
D DM8094 Tri _S t a t e Qu ad Buffer
D DM8200 4 -Bit Com p a ralo r
D DM8210 8 Chan ne l Switch .

NATIONAL D DM822 0 P arit y Gene r a t o r Checker

" I C 'S" 8 ~=:~~~ ~~~;~,:a8~~J~!c~de·r··
D DM 8 28 1 ,- P r es e t Binary Coun t e r
o DM82 88 Pres et Di v id e by 1 2
D D M8 5 0 2 Sam e as 74 1 0 7
D DM 8 5 20 M o du l o Divide by 2-1 6 .
D DM855 5 Tri .State P leset Count e r
o DM8680 Binary Co u n t e r .
D DM 8 8 0 0 Du a l Vo ltage Trn Ds i a t e r
D DM88 3 0 D u al Dill . Lin e Dr iv ero DM8845 Same as SN7 44 5
o DM884 5 Same as S N7 4 4 5 .
D D M8 8 8 0 H i Amp, 7 -ses. Dec. Dr iver

NATiONAL
DTL "IC'S"

GIANT
SAL E
ON

Cni Qu e Scientifi c De,-ice, " h a n d cl aps", s<'ns it iz" s C l"YS _
t al m ik e a m p li fier , t r igge r:; SCR. Ne ed s on ly 3 t o 6,·rle.
Use as burg la r alarm. in t ru s io n device . Use wi t h photo
cell, triggHs S CR 's, re lays . LE D 's. Eve" tib er oplic ligh t
p ipe rna )' be us ed. W ith hand b o o k l.. t .

P .O . B OX _94 2A, LY N NFIE U J, M ASS. 0 19 4 0

o t5C CATALOG on Fiber Opt ics, 'I Cs', Semi' s, Pari s

Du a l 25 B it
Du a l 5 0 B it
Du a l 32 B it
Dua l 100 B it
Dual 100 Bit
1 0 2 4 B it Ac cum u l
5 00 / 512 Bit

12VDC
POWER PAC

1 10VACto
12 V DC @

1.6 Amp

5 x 2 Y1X3~l"

D MM 5 0 0
o MM 5 0 2
D MM 5 0 5o MM 5 0 6o MM S006o MMS0 13
D MM5016

EPOXY~//RECTI FIE 'c " f .--

SPECIA~ V
10 for $1 .

0 1 A M P
1 0 0 0 P lY

o

$3.33

EPOXY SILICON I
RECTIFIERS * m ic ro m ini

PIV 2 Amp . 2Amp 3 A m p
50 $.05 5 .05 5 .0 8

160 .06 .06 .1 2
200 .0 7 .0 7 . 1 5
4 0G .09 .0 9 .2 2
S OD .12 . 12 .2 8
BGG . 1 5 . 1 5 .39

1000 18 .1 8 . 4 5

HIGH POWER EPOXY RECTI FIER S
P/v SA L.E 0 5000 2.25 1AMPo 2000~ 1.00 0 6000 2.96o 3000 1.35 0 8000 3 _50

o 4000 1.65 0 10000 3.95

o DM9 3 0 4 in . G a te
o DM 930 4 in . Ga teo DM932 Dual 1 4 in. B u ffe r
D D M936 He x Inver t e r
D DM94 6 Quad 2 Input Gate
o DM962 T r ip le 3 In . Gat..
D DM9093 D ual ' .KFlip F lo p .

·2 f or $1. 0 0

1 5 amp
0$.65o .85
0 1.25
0 1 .4 5
0 1 . 8 5
0 2 . 5 5

.. Ho....'s Yo ur

MEM ORIES
For 1 973"

10 amp
0$.45o . 6 4
o .8 8
0 1 . 1 0
0 1 . 3 5

SILICON TUBES
0 5 U 4 .' .' .$0 ;-:;g;:~ 1 ',9 5

PR V 3 a m p 6 a m p 2 S amp
50 0 $.22 0 $. 3 5 0 $ .8 5

100 0 .3 5 0 . 5 2 0 1.0 5
2~O 0 . 6 5 0 .72 0 1 . 4 5
300 0 . 7 9 0 . 89 0 1.6 5
400 0 .92 0 1 . 1 5 0 1. 95
500 0 1. 2 5 0 1. 3 9 0 2 . 2 5
600 0 1 ,50 0 1.69 0 2.65

Cod ,,: 3 & 6 amp 1'0 -5, 10 amp 1'066. 1.5& 25 amp s t~ d.

Te r m s, ad d postag e. cod 's 2 5 %. Ra t e d ' ne t 30
P~one Orrle rs : Wa ke field, Mass . 16J7) 2 4,,_:lS2!)
Re ta il, 211 Alb io n S l. . Wakefi el d. Mass .

<:. 0 .0.'8 MAY B E PtlONIW IN

LOWEST PRICES ON " T R I A CS'
• Two SCRs in ORecase! * Most complet e lisl inlt!

PDLVPAKS

0 1 10 1 256 Bi t RAM M OS • •. .•• $3.50
o 110 3 1024 Bit RAM MOS 8.5 0
0 7 4 8 9 64 B it RAM TTL 3.50
0 8 2 2 3 Programmable ROM . . .. 8.50o MM5017 Dual 5 0 0 / 5 12 Bit RAM 6 .9 5,"'''''lfI'l
o MM 5 2 6 0 1024 Bit RAM . . . . 8 . 8 8
0 400 0 Bit Co re Memory Plane .. 4 .95
0 4 0 0 0 Bit Co re Memory Plane " .. 1 1.50

· 'With t rame



P .O . BOX . "2A. LYNNF"III:LD.M A SS . 01 ... 0

81 111 V AC :lIPIIT •• ,." • . • 2 •• 8
12 VDC 3PDT ••• , , .',. 2 •• •

. ' ~--..' 0,
~'oc_.

By se ten uae
De v ices

Any 4
for $1

BSN74121 .4 9
5 N74 1 2 2 .67o S N741 2 3 .9 9

BS N7 4 14 1 1.45
S N7414S 1.25o 5 N74150 1.2So 5 N74151 1.1 3o 5 H74 1S3 1.25

§ S N74154 1.95
5 N74 1 55 1 .39
S N7 4 1 5 G 1-39

§ SN74157 1.25
5 N74158 1.48
S N7416 0 1.7 9

~
5 N7 4 16 1 1.79
S N7 4162 1.79
S N7 4 1 6 3 1 .79
S N7 4 180 1.10o S N74181 4 .5 0o S N7 4 182 1.10

8 SN 7 4184 '2.50
S N7 4 18 5 2 . 5 0o S N7 4 19 2 1.75

B5 N7 41 9 3 1.75
5 N7 4 1 9 5 1.19

LOWEST PRICES ON

TTL ler,
Buy 3 - Take 10 ,". D ISCount

o 5N7450 .2 1
o S N7 45 1 .2 1o S N7453 .2 1
o S N7454 .2 1o 5 N7460 . 2 1o 5N7470 .3 9o S N7 4 72 . 3 2
o S N7473 .44

8 S N7474 . 39
S N7 475 . 7 1

o 5 N7 4 76 .4 4o S N7 4 8 0 . 6 5o S N7 4 8 1 1 . 10
o SN7 4 82 .8 8

B5 N7 4 83 1.25
S N7 4 8 6 .4 9

o SN7489 3 .50
o 5 N7 4 9 0 . 6 9
o SN7491 1 .10o SN7492 .7 1o 5N7493 .7 1
o SN 7494 1.10o S N7495 .95o SN7496 1.10o SN74107 .4 9

" ,.
$ ..:n
.2'
. 2>
. 2>
.2>
.2 7
.4 5
.es
.2'.2'.".2>
. 5 0.4.
.4.
.2>
. 2>
.3 2
. 2>
. 5 0

.".2>
1 .00
1.1 2
1.21
1.21
1.50
1.17
1.10
1. 2 5

T,~

B~=~:g~
D SH7402
D 5 N7403

8
0 5 N7404

S N740S
S N7406

o SN7407o SN74 0 8o SH7409o S N7410
D S N7411
D S N7413a S N7 416a S N741 7o S N7 420
D S N7421o S N7426
D SH 7 4 30
o SH74 3 7
o S N7 4 38o S N7440o S N744 1o S N744 2
o S N7 4 4 3
D S N7 4 4 4a S N744 5o SN7 446
D SN7447
D SN7448

• F.,ctory Marke d l
r a cl or y Cu .... n t••dl

E l<ee lJe tlt for " HAM " use as ante,u, . sw iteh ioll:. lal chi oE.
transD1ll. raeeive, e l e., a.nd 1 0 0 's oj w llUtterelai o r ill._
dUlII.riai u"'s . Incl udes p l &.'ltie d Ul<t-cove r ... it h d ill&Tam
&I>d. hookup into. I I _pin pl ug _;n b ....e. Con tacts mo.-ab le
aold !lu lled . i1ve r, stati ona1"Y overlay. w ith s llv ", ead 
miwn ol<.lde m ov ablea . All W llt aCta 10 amp 3 P DT. Co il
dala . 1I 6 VAC 2260 ohmlI. 17.6 rna, 1 2 VDC 21 o bms
1 6 8 o hm s. Si ~e : 2'1.... I< I 6 / 16" . W I. 4 o n . Cent.,. pi n
m iu lnjl". Cornu MI l!". t J"Pe .,q u a l too.

TH '" CO . 1 1 2 ~ <1 i " . ~

I .· ::~ 1" 1<1,. ~""mt" In
1",Jr . " 'n lt ~ha f •. lin, ' ,,,.
in"" r r~;"n _i>ru .. f 1,, 1':1,

h '··l·

ALLEN BRADLEY'S
'MICRO-POTS'

IllitTOUEU 117 9 1 1. O-to-9. A_.o _
Z . Z'h w hi EII curacte rs . 1 7 QV .

LINEAR • ' ''C rOIlY GU allilNrUO _I~

Oft RmlP···s··..· ..::!:.
1':"'.u:TO'" n sn T~: ~~.,: $-

Tyl't' o.,"" 'lI\i o n 0 _
o S:J l Hi s 'e.. ..... op-.. ..p ••. 52. 5 0

§ 5 32 Mic. o pow• • 741 TO- 5 ••.. 2 .50
5 33 M icr . powe, 709 .. •••• 2 .50
536 '~T . " ..... op . lIlp .•••• 4 .50

§
o 537 Prec isi_ 741 TO·$ . . ... . a.sc

540 T OW p w. dri.... .. mp .•• 2 .04
SSG Pn<lsion 7 2 3 _lUKe "'.1:. . . . 1 .17
S S S 7 1..... 2 llsec_ S t o I· ........ . . . . 1 . 19
SS. 0_1741 , m iel DIP ) .8 .

S ~~ '"::::. I:~.. I ~:::' Tr~~ .. _ ::~:~~
o 566 Fu ncU... S." .... t or 111_ DIP , :i. 25

B~:; ~= ::=:..tM':'''.:I~~~j~~ · :::.:t~~
o 702 C Hi · S. ''', D C a mp. TO - S . .. .4 4o 70JlC RF _IF . a mp , 1 4 c U s, TO · $ .. . . 1 .00
o 7 0 , C o-.tl_..1 amp ( A ) .3'
D 7 1 0 C D iff _.,""llal a m p ( AI .:J.
o 1 11C 0 ... 1 d itt o c o m p t A l . .3 '
D 1 2 3C Vo l t.og . , egulato, l A) ... . . .. . •95o 74 lC F, e llu . lle, c o mpen••t or 70gIA ) . ,41o 741CV Fr .que ney comp 709 l m, nl OIP I .4 9o 7 47C 0 .. . 1 741C, ( A I .• . . . , 1.::1$

B~~;~70:re':;U:ld~0~gl('iu~~) , .. I:~~
o 739-739 Du a l s tere o p r...mp •. , 1.98

( A I TO - I> or DI P d ua l In li ne p ak

§7 5450 Rela.y Line Driver • . •. • , , ,. .4 9
4250 P rogrammable Op Am p ••••• 2.50
7 41CC Mih tary Gold Ca sed DIP ". .4 9

NIXIE
( G'o MiH'~~d E . o... d P. k

$2.50 fUr
TUBE SALE 'IIf/II



READER SERV ICE

call letters

$6.00 Ea.

o Gold

o Rhodium

Amateur Radio
is more fun

When you read 73

47 t o 5 5.4 MH , . 43 cha n n els. One (1) p re--se t channe l a t a t im e. FM
j

~~~er'o~aR~~ . a&PT~:n/ 1T¥'ug~~.e~~~;<y°';,OC~~~~t~~~si ~W45'rsl:o
VDC. Mic . Phone and An ten na arc includ ed .. Uses B A· 270 Batt.
whi ch is n ot inclu ded . ·Size : 1 5 x 5 x 4 '4 : Wt. : 314 lbs . Price: L ess
Ba tt . , Use d: .• $ 2 4.95

R T. 70/GRC RECEIVER~TRANSMITTER

4 7. t o 58.4 M Hz, F .M . contin u o us tuning ; also 2 pre·set chan..

~~~~'.:f@Wj~rf~:~~~~30~~~1'J~ .~s~~sa~a7J',;:~rer~~c~;'~Xe~~ero~v~
S l ~e : 5 x 13 x 8 ; Wt .: 17 lbs. Pr ic e : Used .• . . . . .. . .. . . . . $ 2 2 .95

AM·65 /G R C AF AMP LI FIER

~~~~~r~~~n~: ~~i~u~'yyi;e~~rtg~C uRe~.~T:ai;st.~r~hT~~:s~dp~~~~
re q .: 1 35 V DC 35 MA . and 6 , 1 2 o r 24 VDC. (See b elo w fo r
acce ss o ries) Si ze: 41;4 x 1 3 x 7 '4 :Wt.; 1 5. 5 1bs. Pric e : Used . $ 1 4 .9 5

TECH M AN UALS, including Sch em a tic s - F o r RT · 1 9 B or RT -7 0 ..

. ... . ·!ll i ';'~~ : ·,~ii h 'S ~he''';'~ti~ :'''': ~.;,~ ·ANi-Gr, · · · · $5 .0 i>· S~~~~t~~~
Only . • • .• .•• . . • . . . . . . . . .. . .. . . . . .. . . . . . . $ 1. 0 0 Ea.

H · 3 3 IPT H AND S ET - Us e d w i t h ab o ve units· Used ·
$ 5 .9 5 - Unused : . .. $ 7 .95
P P· 281 IGRC PO WE R S UP PL Y - 1 2 Vo lt. used with RT ·70 &

~0~i~6g~S Ig;sb~~t J'~~~ ~~~~~e4;~ ex ~ r,;.~~ \\~~ :m;i.i~i~~~
Used .. • •. ... . . . . ... . . . . . . .. . . . . . ... . • $8.95

S E N D NOW FOR NEW CATALOG
AU Pri ces F.O. B. , Lima , O . Dept . 73

l
o Gold

o Rhodium

o call lettees

,7~ $6.00 Ea.

1------ - --- - -
1
1
I
I
I

l""'-""-"-'-='
I
I----"==~=="-"====="'" I

1I."01'4., To: RADIO AMAnUR CALLBOOK. Inc. I

t~.:.": ~ _~:S~:rw..?.?.d-"~~.':a~e!~ff.:.~.~O~~.J

" WA LKIE T AL K IE
~RT.1 96/PRC-6 RECE IVER-

. . / ~ . TR A NSM ITTE R

December 1972
o K. E. 82
o K.W Cover I I
o Larsen 52
o Mann 136.137
o Meshna 144
o MFJ 59
o Micro Comm. 55
o Miida 78
o Military Elec. 56
D MorGain 70
o NHE 61
o Northern VaHey 59
o Palomar 64
o Payne 110,111
o Pearce-Simp son 85
o Poly Paks 158,159
o Quezar 75
o Regency 48
o Robot 16
o RP. Elec . 8 2, 123
o Saroc 156
o Savoy Cover IV
o Sent ry 13 9
o Signal I 76. 77
o Simpson 72
o Slep 142
o Solid State 157
o Spec trc nlc s Cover III
o Standard 13, 41 .
o Schober 128
o Tel rex 95
o T eterboro 153
o Top Band 3
D T uc ker 100
o Unidyne 58
o Valpey 32
o Van DLT 97
o Vanguard 21
o VHF Eng. 28
o Vibroplex 58
o Waller 37
o Wilson 98
o Windjamme r 108
!J World QSL 75

73 Stuff
73 Sub scriptions 90, 91
Rig of th e Month, 124 ,125,1 26
Zook Boo k 31

o Alexander 21
o Am. Rad io 56
o Am Wholesale 48, 56, 132
o A. Chess 64
D A ndy Elec. 145
o Antek 64
o ATV 58
o Autek 132
o Babylon 148
o B&F 154,155
o Barry 143
ClCallbook 152
o CFP 85
o eire . Spec. 114
o Clegg 35
o Columbia 150
o Comm. Spec. 132
o Cornell 75
o Cush Craft 120
o Data Eng. 8 7
o Datak 85
o Drake 50
o Dupage 13 5
o DXer 64
o Emporium 106
D Eric kso n 22
o Epsil on 58
o E.S. Enter. 132
o Este s 75
o Fair 160
o Goodheart 128
o Gregory 141
o Hal 70
o Ham shack 103
o Harrison 126
o Hatry 59
o Henry 11,45
D Hy-Ga in 116-119
o Howard Ent . 85
a Jan 97
o Janel 82
o Jefftronics 56
o Jensen 82
o Juge 67
o K.A . Sales 151

Address _

Please either tear out this list of advertisers a n d send it
in to 73 with as many boxes checked off as you would
like to see brochures, data sheets or catalogs ... or
else make a copy and .send that in. Include y o ur zip
code c please, .

*Reader service inq uiries not solicited. Correspond
directly to company.
Mail to Readers' Service

73 INC•• PETERBOROUGH N H 034 58
PLEASE PRINT OR TYPE

Name Call _

AD V ERTI SER IND EX

Zip

160 73 MAGAZINE
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