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Am at eur sat ellite Au stra lis -Oscar 5
has con tr ibu ted significan tly to p lans
for future sa tellites in the ama te ur
service. It was the fir st OSCA R sate llite
to he laun ch ed by NASA; this is an
impo rta n t mile stone since secondary
pay load space is expected to he avail
able on future Thor-De lta b unches as
the pay load capabili ty of tha t rock et
co ntin ues to he upgraded. Thus, the
ne xt O~t:AR satellites unde r de velop
ment by AMS,\T an: be ing design ed
spccificul" . to in te rface with Delta
lau nch vehicles.

The precedent of the conun und
cupabifity proven ill the AO 5 mission
is very signif ican t. part icula rly in plan
ning for long-life . sola r-powered sa tc l
lite s in the ama te ur service. and in
prepa ra tion for rhc 1971 IT U World
Admini strat ive Radi o Co ufc rc ucc on
Space.

T he usc of command systems
sho uld prove a feas ible altcrnuti vc to
the ad op tion of absolute power Ilux
dcuvit v linututions. xu tha t satelli tes in
till' auutcur service can be turned o ff
uponconuuund in t ill' eve n t of in ter
tere nce "to o the r services opera ting in
th e shared muu tc ur bauds. Till' success
of the ~lag l1 l't ic Att itude S tab iliza tion

Members of the A n tique Wireless
A ssociation admire a rare de F o rest
radiophone made in 1920 and used by
many pioneer sta tions. WWJ a ! De troit
used th is model when it: f irs! wen t on

the air in Sep tem ber 1920. The rig's
input power was abou t 20 W. Len to
right: K2NP, W2NSD, W2QY. L . Peck
ham , and K2BX. (Photo co urtesy
W2KE. )

FCC Steps Up
Drive To

Nab Violators
Paul J . Hcdoinn \\' IIIR .I . of New ing

ton , Connec ticu t, was ci ted by the
Fede ra l Communica tions Conunis ion
for " repeated vio la tion of Amateur
Rules, Sec tion 9 7.7Ib )." According to
an I.'('C public not ice. Hcdoiau opcr
atcd his sta t ion " on a freq uency no t
a u tho rized." The I-"('C repor t li '\ll'u
the flue a t SWO. hut gave the amateur
30 da ys in which to respond to til l'
allcg.uion .

In Mon roe. Michigan . Richard
Hrcwn WAHY DZ W:IS ulso vitcd for the
same violation, ;IS was Pau l Angclidcs
Wi\ 2Y IIK , of I\liudle Village . New
York. and George White WDoI !'W , o f
Waterbur y. Connecticut . In ;111 cases.
the fine was listed as S I00.

The I.'('C d oe sn ' t jU~ 1 issue notices



US Ham Mag Wanted by RedsSys te m de monstra ted that thi s tech
niq uc is a most attrac t ive one for
fu tu re sa te lli tes.

The precede n ts es tab lished in in ter
nat io nal g ro up coo pera tion among
amateurs. a nd th e training and cd uca
t iona l benefits derived from the design.
construct ion , te sting and nigh t of
AO - S will also be of grea t usefulness
in futu re radi o ama te ur sa te llite pro
jec ts. (Ma terial fu rnished by AMSAT
Newsle tter.)

American Radio Club Formed
A small gro up of active ama teurs

gat hered recently to see if they could
provide the nu cleus fo r ac tion that
seems needed to furth er the inte rests
o f a ma teur radio in the U.S.

A group of basic goals was agreed
upon :

1. T o work toward getting more
ama teurs in th e U.S.

2. T o re commend b and alloca tio ns
relevant to curren t usc .

3. T o pro tec t the fu tu re of ou r
hobby in Washington .

4 . T o protec t the future o f o ur
hobby in the ITU.

5 . T o e nco urage d iscovery a nd
developme nt by ama teurs.

6 . To work with all o ther clubs and
groups to strengthen ama teur
radio .

It was decided that the edi toria l
policy of 73 Magazine best reflected
the nonparti san approac h to ama te ur
politi cs and that this magazine would
be designated as the official clu b
bulletin , providing th is was agreeab le
wit h the publisher (it is .. . pub.}.

Tl;Ie America n Rad io Club will
accep t bids from gr ou ps of ama teu rs
in terested in es ta blish ing Cha rtered
Regions of the Club. A list o f the
founding me mbers, the area incl uded
in the Cha rtered Region, th e proposed
Club , c/o 73 Magazine , Pe te rbo rough ,
N. II . 03458.

73 frequen tly gets letters from the
Iron Curtain co untries saying that it is
impossible for th e ama teurs there to
send m one y fo r subscrip t ions to 73 ,
ye t they find the magazine of trcme n
do us in tcrcst and each copy is a lmost
read.to pie ces it goes th ro ugh so ma ny
ha nd s.

If yo u would like to sponso r a
subscrip tion for a club please drop us a
note and include $ 10 for each th ree
yea r gift subsc rip tion. We w ill start
dow n o ur list o f requests and go as fa r
as we ca n. We will a lso d rop a note to
the cl ub te lling the ama teurs w ho you
a rc so the y can let yo u know tha t the
issues arc comi ng th rough and are
a pprecia ted. While they ca n' t send
money , th ey ca n send throug h some
r c a IIy grea t phon ograph re cord s,

Unlicensed Radar
Brings Challenge

A Ca lifo rn ia residen t, ira te over a
traffic ci ta t io n, told city council th is
week he is going to enlis t th e a id o f the
F ed eral Comm unicat ions Commission
in his hattie with th e local police
departmcnt .

Dale Rohde , of Cypress, claimed
the ci ty's po lice were o pera ting radar
eq u ipme n t withou t a federa l license
whe n he was issued a speed ing ticket
.J u ly 3.

Unless all th e tra ffi c ci ta t ions
ob ta ined in th is me thod arc d ismissed ,
he said a federa l warran t would be
so ught aga ins t the ci ty fo r violati on of
a sec tio n of FCC regu lat ions, which
gove rns the o pera tion o f pub lic safe ty
rad io eq uipmen t.

records compfetc ty unavailab le here,
and thi ngs like that as gift s of appreci
a tion.

If you already have a dub or
ind ivid ua l you wou ld like to sponsor,
send along that na me and add ress fo r
us. They must be in a con trolled
curre ncy co u ntry suc h as Poland ,
Czec hoslovakia, Hungary, Russia. e tc.

Speak i n~ of whic h, just to give a
litt le poli tica l zing to anyone w ho
thin ks of the U.S. as being imperialist ,
it is interest ing to note that the U.S .
ha s go tte n o ut of everyone of the 2 1
co untries it has occup ied since the
begi nn ing of the war, white o ur fri ends
in R ussia have left on ly one , Austria ,
a nti tha t one un der a grea t deal of
po lit ica l pressu re . So mu ch for the
capita lis t im perialists.

The max imum pe nalty for each
vio la t io n. Ro hde sa id , is a two-year
se n te nce and a $ 10,000 fine .

'" ho pe yo u gen tlemen realize a
mun icipality in the San F ra ncisco a rea
wo und up pay ing $28,000 in an
insta nce simila r to th is," R ohde said .

City Admini strat or Rober t Huntley
said the unit is presently ino perat ive
and " it did no t have a license ."

Huntley added that Chief Conner
Collacott, however, was " under the
impression " the unit had been licensed.

Rohde asked counc il wha t action it
intended to take .

" Wha t do you want us to d o?"
asked Counc ilma n Frank Fry .

" I d on't th ink it is unreasonable fo r
all these citations to be d ismissed ,"
said Rohd e .

Never theless, Deputy Dist. Atty .
Rich ard Beacom ind icated the DA 's
office is plan ning on prosec u ting th e
cases w he ther " the unit was illegal o r

(
..no .

and fo rget. A num ber o f a ma te urs arc
now ge tting na iled fo r failing to
respond to Com missio n letters. Den nis
Mitchell WARRaJ, of Mila n, Michigan ,
has been orde red to "show cause" why
his license sho uld no t he revoked . His
vio lation : failure to reply to offi cia l
communica tio ns. And Martin Higgins
WA6AGX, of La Cresce n ta, Ca lifo rn ia ,
sim ply fail ed to give the FCC some
inform ation that had been requested .
He, too , has been o rdered to show
cause w hy his lice nse sho uld no t be
revoked .

T he Commission has at long last
begun to ac t on the many cases of
on-the-air jamming taking place in t he
ham band s. Robert Brick ey, of Orem,
Utah, who is ho lder of lice nses fo r
W7QAG, W7AB U, and WA7BTS, has
been orde red to show cause why all his
licenses sho uldn ' t be revoked fo r " will
fu l and malicio us" vi o lation of Sec
tions 30 3( m) (I) <E) of the Communi
ca tions Ac t of 19 34 and Pa rt 97 .125 of
the Amateur Rules. Accordi ng to the
FCC report, Brickey 's sta t ions were
use d " to interfere with" radio commu
nications or sig na ls of a no the r rad io
sta tion.

RADIO ANTENNA SU IT
An injunct ion suit is on file in

Su perior Co ur t in which the City o f
Fresno see ks to fo rce Patrick C. Fen
nacy to shorte n a cra nk-up tower from
71 ft to a rnaximum of 25 ft and to
ob tain abu ild ing pe rm it for the struc
ture . Accord ing to an item in the
Fresno Bee, the su it alleges Fennacy
bui lt the tower afte r the Fresno City
Planning Commission tu rn ed d ow n his
req uest to erec t it so high. The suit
says the tower is a public nu isance . The
am ate ur who sub mitted th is re port to
73 also said that " A R R L is repor ted as
being uninterested ."

page o ne



CAN IHf flOS Sfllf YOUR GfAR ?

ONCE AROUND THE
WORLD... W2NS DI I

MICHIGAN HAM WORKS
GlRMANY ON VHf

Fo urth-of -Ju ly F 2 condit ions permi t
in tercont inental QSO on 6 m eters
When George Kerr (W8Q NY) . of

Jackson , Michigan answered a CQ on
the 4th o f J uly , he tho ught he was
making con tact with Sou thA me rica. It
took a little beam-spinn ing before he
d iscove red he 'd mad e an F2 contact
with an amateu r in th e nor the rn pa rt
of Gcrma ny .

" His signal was weaker to the
sou th," George said, "so I 'vo rkcd
my three-clement I clrcx toward the
cas t ... li e go t my call straigh t wh en I
was beamed SO lithcast. "

George said he lea rned th e fe llow,
Pe ter, was transmitt ing from Keil.
German y , and talked ' .... ith him " for
about 30 minu tes befo re the band
dropped ou t."

mitted .
CPG sta tio ns shou ld have au to matic

mea ns for sending code and a subs tan
tial signal. While we think tha t the best
bands for code prac tice a rc the 80 and
40 meter bands, there obv iously is a
need fo r sonic service on 20, 6 , and
eve n 2 me ters. We ask that all e PG
sta tions register with 73 so their
sched ules can be pub lished and th at
whe n they come on the air, they chec k
th e sched uled freq uency fo r ac tivi ty
and se ttle in plus or minus enough to
avoid jamm ing contac ts or nets in
progress.

We sugges t tha t code prac tice ses
sions cons ist o f ha th pla in language
and coded grou ps.

CW PRACTICE BROADCASTS1

fu ll yea r's proba tion. Then they
came and took awa y his rig.

The reaso n his sta tio n was unli
ccnscd. by th e way, was because his
lice nse had cu rlier been revoked . T he
reaso n: .. . . . fl agrant viola tions of
FCC rules." But despite the revoca
tion . the seve re 'va rnings from the
F ed , a n d the court inj unction,
Bennett just could n' t kee p his ha nd
off the switch. Now he doesn' t eve n
1. -,,,,, " switch .

expec t to z ip on down th e re for the
awa rds banquet October 22nd. Hope
you can mukc it too ; the re sho uld be
qu ite an interesting bunch there.
FWSBO has been on recently around

One of th e ARRL serv ices th at is
helpfu l to virtua lly every prospective
ama te u r is th e Morse Code broadcasts
by WIAW and W60W1> . There is really
no reason why th ese two sta tions
sho uld have a corner on th e code
prac tice market.

J ust as we have es tab lished a Tech
nical Aid Group in the pages of 73
(TA G ) fo r answe ring tech nical ques
tions from readers, we would like to
establish a Code Practice Group. If yo u
arc set up fo r send ing code prac tice
sessions with yo ur sta tion and arc.
wil ling to es tablish u fixed and ragidly
unchangeable sched ule for broadcas t
ing, please le t us know your time,
freq ue ncy and code speed to be trans-

C3 l A li (Gaston), gets on now and
then from Ando rra , bu t he has so far
neglec ted to con tac t me. C31, wha t
kind of nonse nse is that? That 's worse
th an that old CR 10 prefix. Gaston, by

th e address shown bel ow. In any case ,
joi n the PRS gang (Pandemo nium
Reigns Supreme) on 14 .220 ~IHz at
2330Z any night in the week. You can
ge t the la test DX rumors fo r free . For
examp le, I wo rked ZAI C at 1643Z on
21275 kll z J uly 5, 1970 and he is for
real (may be).

Yes, they can. And some times
they do. As in the case o f ell " sk ip
pe r" George Bennett, for ins tan ce.
Geo rge, bet ter known to the local
CB crowd as " Unit 909 ," had all his
rad io eq uipme nt confiscated by orde r
of th e govern me nt.

T he De troit man had been con
victed of viola ting a U.S . Distr ict
Court injunction agains t opera ting an
un licensed CB sta tion, and received a
six-mon th suspended sen tence and a .. ..

WORLDWIDE OX NEWS

INURNATlONAl ox ASSOCIATION fORMlD
If you have been listen ing on 14220

a t about 2330Z for the past severa l
months you have hea rd reference made
10 a new internat ional DX organi za tion
curren tly in the formative stage. The
hi story of this effo rt goes back ove r
several yea rs and is long and involved .
Let is suffice to say for now that
A u b rc y Spe ar WA5REU, Arden
Hopple W3DJZ , and Eva Perenyi
PY2PE, arc more or less a t the bo ttom
of the deal.

Du ring the past several weeks a few
ideas have begu n to jell and we now
have a rudimen tary organization still
subject to change on short no tice. T he
du es a rc to be $2 per year, also subjec t
to change on short notice. In my
possession is a document wh ich was
formulated by Aubrey and abou t a
dozen other well-known D'X 'ers last
Apri l at the Dayton Hamven tio n. T his
documen t proposes certa in aims and
objec tives of th e organization. Such
things as international go odwill, pro
mot ion of cama rade rie, and good fcl
lowship am ong amate urs (and o ther
such hogwash) are mentioned .

However, the real mea t of the thing
is Objective II , which sta tes "To
fi nance DX pedi tions, to furnish radio
c q u ipmen t to deserving ama teurs
throughou t the world who arc unable
to do so for themselves fo r one reason
or ano ther." In short, the objec tive is
to place rad io equip men t w here i t will



OF LISTS ANI.) SUCH...

do the most go od to elimi na te the
word "rare" in ra re OX. Conside rable
sa tisfac tio n can be derived fro m help
ing ind iv id ua ls like Sid (ST2SA) ge t on
the air with SSB eq uip men t. As a
matte r of fact , an HW-lOO is on the
way to Sid a t this moment. Seve ral
projects which arc curren tly in the
works a rc: (I ) An antenna is being sent
to Africa in a TY/TZ effort; ( 2) the
such discussed equ ipmen t for Z K IAJ
has fina lly been loca ted in Chris t
church and is again on its way to
t\l anihiki. Niue, and T okal<l llS; (3)
assistance was furni shed fo r the recen t
highly successful Zanzibar o pera tion;
and (4) the Albania effort by 0 1l 2B II
was suppor ted .

It is q uite obvious that, sho uld this
organiza tion hold together and become
produc tive , the demand will far exceed
the su pply. An IIW-32 plus accessories
plus AC/I~C power supply cos ts about
5200, not to men tion the devasta ting
cos t and prob lems of ge tting it whe re it
will d o so me good. Obvi ousl y, it will
take support from large numbers of
DX'crs to handle many such projects.
Herein lies the main reason for the
formula tion of this group. If, for exam
pic, 2000 OXers wan t to co ntribu te $2
per yea r, several sta tions could be
sprinkled around the globe. Subs ta ntial
con tribu tions could be made to o the r
in d ivid u a ls and grou ps plann ing
DXpcdi tio ns of th eir own . Then , when
the bite is pu t on yo u, you can say yo u
arc a member of " Inte rnational DX
Associa tion" and have alread y contri
bu ted.

A fina l charte r, ground rules, o ffl
ccrs, e tc . a rc being worked . However, it
will be seve ral mo nths befo re such a
final docum ent is read y fo r d istribu
tion. In the meantime, useful and
interest ing projects arc u nder wa y. If
you fee l tha t you would like to join
such an effo rt. send your $2 to me at

the way, is QSL'd via REF.
EP2DX is on fairl y regularly from

Tehran. QSL to W311 NK for Rick.
F unny ab ou t some of the pho nics

. .. I A IA came on and immediate ly
every smar t op knew tha t this was a
lead balloon, ye t some o f the thicker
old ti mers con ti nued to crea te pileu ps
for this sickcc for d ays. Ambrosia
Island , good grief!

Biu , PY4A P, po ints ou t that he is
not th e QSL manager for PY7AWDI0.
T his sta tio n is now opera ting as PY0
Box 2, Fernando de Noronha and
sho uld be QSL'd d irec t. He speaks no
English, so good luck. T he Bermuda
contest was hurt a b it by poor cond i
tions, though VI)9 's AT, BY, CP, DL,
FV, GD, G E, and MI we re very b usy
any way. Eve ry thing being equal, I

The Intern ati onal DX Associatio n
meets nigh tly a t 223 0 on 14 .220 for an
orgy of list-working rare o nes or e lse an
orgy of b oasting. Either way it is fu n.
T hey a lso ge t in a lit tle tim e to scheme
up new DXploits, figure where they
can send a rig tha t w ill do some good,
etc. Check in with K3R LY or PY2PE.
Eva pu ts a horrendous signal in to th e
entire U.S. , so yo u can' t really miss he r
charmi ng voice and wry wit.

The o ther nigh t the list fea tu red a
quickie w ith CE9AT down in th e
Sou th Sandwic h Islands. T here arc a
few spo ts rarer than that , but only a
few. T he nigh t befo re they were
making the same scene with XT2AA,
ano ther bea ut.

Lists arc the orde r of the day for
working 5 R8 AS, Che t Cunningham,

1200Z on 250. AX9KY o n Cocos can
be heard ab ou t the same time. 4S7AB
is on 15 these days. FG7AC has been
bu sy with all those DX'c rs who need
Guadalou pe, and there arc tho usands.
VR5LT, Bill , Box 49. T onga. South
Puciflc. . was listing it up with W5GG
doing the honors and gladdening a lo t
of hearts a t 0 330. There hasn' t been
much on from there since the old
Miller daze. A CQ d irected at th e
Midd le-East brought an answer from
7X2SMA In Algicrs (!l.O. Box 2),
where Boualem is d oing his best with
low power AM. 5R8AP (Budd y) has
been on often re cently , work ing the
pi leups by the prefixes. Nice signa l and
QS L to WB4GQH. By the way, when
you arc in Berm uda you ca n look up
the local ama teurs in the Yellow Pages
under " lIa m Radi o."

down in T ananarive on Monday nigh ts.
lIe ' lI be there until December if you
need a 5 R8. Check in with Herb W6FQ
at 0400 on 14 .2 20. Che t is the di rector
of the NASA tracking sta tion down
there.

Some ops are discou rteous enough
to ge t on the list, wait the ir turn , and
then take the time of th ose still wa iting
to tell the DX op that they d on't like
lists. Bad manners. Boorish . Ugly.
Okay, there are seve ral ops that find
their ego offended by having to ge t in
line with the ordinary run-of- the-mill
DX'er. T hey would much ra the r smash
through a pileup to get the ir ra rc ones.
It satisfies their need for prestige and
proves their superiority to themselves
and everyo ne else.

It all makes the list seem more
worthwhile when you think it over.

ALBANIA
ACTIVATED

Martin, 0 I1 2BH, operated for scv
cral hours from inside Albania in mid
July, giving some 700 en thusiastic
DX'ers a contac t with th is ra rest of
coun tries .

Amateurs have been try ing fo r
man y yea rs to ge t pe rm issio n to oper
ate from A lban ia, bu t t he re have been
no legi timate operations for a t least 25
yea rs. The few clandes tine opera tio ns
were sho rt-lived, though they have
been accepted by the ARRL fo r conn
try c red it.

There is some Question about th e
valid ity of the O fl 2BH operation as fa r
as offi cia l pe rmission is conce rned.
wi th some interested par ties being
Qu ite co nvinced tha t this operati on ,
like its predecessors, was cladestine.

The cables received by ama te urs in
Fin land and Sweden were sho rt and
perp lex ing: "Demonstration over, rig
lost. " The fact that Martin was ab le to
return to Fin land from Albania lend s
credence to the opinion that th is migh t
have been a legal opera tion. Word has
it tha t, legal or illegal , cred it will be
given for ZA by ARR L to the 70 0
lucky ones who got through the pileup.

Foreign 73 Agents!
Please include call le tters on a ll

inqu iries ab out subscrip tions. 73 files
subscribe r names accord ing to ZIP
codes, but since foreign countries don 't
use ZIP, t he on ly logica l fi le sys tem is
by ham call. A me ntion of the call will
save a tremendous amo unt of time in
th e troubleshooting departmen t.

Thanks.
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FCC-APPROVED IDFOR CONTESTS ATV MOUNTAINTOPPING
by James E. Bar r

Chief, Safety and Special
Radio Services Bureau

Since the fall amateur con test
activity will soon be here, a num ber o f
amateurs may be interested in a resume
of a recent ex planation of wha t the
Commission cons iders to be an accep t
able sta tion identifica tion , as fo llow s:

For compliance with rule Section
9 7.87(a), the last transmission o f th e
exchange of transmissions wi th another
sta tion mu st include the "othe r"
sta tion 's callsign. For example, " BK
589 CAL TU DXlDX de 1V6 XYZ K"
wo u ld be i n c o m p liance with
S97.87(a). When there is a need for
identifi cation o f the "other" station in
an exchange for the benefit of our
monitori ng facilities, it is most likely
to be heard jf it is in the last trans
mission or at the end of a long single
transmission.

Where the transmissions o f an
exchange are very brief. such as the

PRfSS lUliNG
HAMS DOWN?

The Society of Wireless Pioneers
has expressed concern at the failure
of the press and all media to
mention or recognize the vital pa r t
rad io office rs play in the saving of
li~es and property during emergen
crcs.

A case in po int, accord ing to an
SOWP news release is the sinking of
the 5 .5. Badger State Dec. 26, 1969 .
in which rad io o fficer William Lafay-

typical contes t exchange. if it is less
than 30 seconds duration . the en tire
last transmission is conside red the "end
of the exchange" for the purpose of
com pliance with $97.87(a). Provided
there is no mistak ing which is the
transmitti ng sta tion 's callsign, the call
signs may be anywhere in such last
transmission . While the rule no longer
gives examples, contin uation of thc
trad itional p rac tice of placing the
transmitti ng station's call sign last or
preceding it by "de" is accep tab le for
this purpose.

Examples of accep tab le end-of
exchange transmissions of less than 30
seconds arc :

"CS IDX de 1V6 XYZ 589 CAL BK"
" DXlDX W6X YZ 589 CAL K"
"DXlDX 589 CA L de W6XYZ K"
" DXIDX 589 CA L 1V6XYZ K"
" 589 CAL DX IDX W6XYZ K"
For telephony, the voice eq uivalen t

of the foregoing examples may be
used, substituting " this is" or "from"
for " de," etc.

"Trader Jim" Suffers Fatal
Heart A tlack

James S. Sommerville, (W9WHF),
known to th ousands of amateur radi o
and Citizens Band o pera tors the wo rld
over as ''Trader J im," d ied recen tly o f
a heart attack.

Mr. Sommerville was a senior tech
nical corresponde n t for Allied Radio
Shack, Chicago. li e acq uired the nick
name "Trader J im" du ring th e years
that Allied was active in the trade-in
communications eq uipment bu siness
through the mail.

An active lI am for more than 33
yea rs. he had an ea rne st desire to help
young people ge t star ted in amateur
radio,

Th ree e n terpri sing telev ision
am a teurs - Dick Nickel (W6PCQ).
Chuck Phillip s (WR6WPQ), and Dan
Fi x (WA6DNY) - escorted their por
table televisio n and rad io gear to the
top of Santa Monica Moun tains as a
projec t of the ATV Club of Sou thern
Cali f. T he reason for thi s tiring trip was

AFAREWElL TO A
PIONEER

by Mrs. Patricia Armstrong
In a geriatric home in Melfort,

Saska tchewan, Canada. an event oc
curred that in one way was not impor
tant ou tside a small family circle, but
in ano ther was important to all hams
every where. This was the dea th, in his
seve nty-third year, of Oscar Olson, a
rad io ham of for ty yea rs standing. Like
the majority of his fellows, he was
known locally by his name to only a
few people, bu t internatio nally to
many by a set of letters and figures.
(Oscar's were VE5DS.) Is his passing
no t an occasion fo r No rth Amer ican
hams to lay aside their microphones,
hush the clatter of their code keys, and
pay a moment's silent tribute to mem
bers o f a fast-d isappearing group: the
pioneers of ou r own profession?

I

to crea te wider in terest in amateur
rad io through the modern concep t o f
amateu r television.

Mou ntain topping is a standard for
amateur rad io activi ty on Ffcld Day .
However, amateu r television is another
story . Aside fro m the normal prob
lems, there are sync pulses and video
scanning, all of which must be gener
ated or mu st be compatib le with the
60 Hz commercial electrical li ne fre
quency.

The only source of electrical power
used was a 12 V electrical system from
the 1969 Dodge van which was th eir
only transportion. A 300W 12v -io
IIOV inver ter fu rnished the end power
source to the radi o and televisio n
equipment. This supplied enough
power to alte rna te betwee n the ava il
able equ ipm ent.

Okinawa Award Rules Change
The Okinawa Amateur Radio Club

has recently revised requirements for
the O kinawa Award, as follows: 25
QSLs are required for app lican ts from
KR6 and KR8 ; IO QSLs are req uired
for BY, CR9, DU, HL/HM , l Al KA,
KG6, VS6. W/K app lican ts. For the
best of the world , 5 QSLs.

KR6 & KR8 applicants mu st sub
mit cards fo r verification. For all
othe rs, send only a logbook ex tract
with signed confirmation th at requ ired
QSL information had been reviewed
and verified by two licensed ama teur
radio opera tors, or by an official o f a
recognized radio club or society .

Send all applications, together with
$1 (U.S.) or IO International Reply
Coupons, to QSL & Awards Manager ,
Okinawa Amateur Radio Club, Box
465, APO. San Francisco CA 9633 1.



tha t we arc re memberi ng just now,
perhaps they co nstructed all of it.

Osca r be longed to a type that is
disappearing in this day of standa rd
ized technical ed uca tion. He was a
self-taugh t en thusias t, a man who
develor ed a nat ural skill withou t th e
help 0 fo rmal educa tion.

T oday one turns the leaves of th ose
logbooks that record th e daily rad io
co ntac ts of fo rty years, and m arvels a t
the nea t scri p t wh ich would pu t to
shame most high school studen ts of
our own day. O ne gazes at the pains
tak ing ske tches of mechanical appa r
a tus t h at a ppa rently interested
him - ske tc hes that , to an unt rained
eye at least, look like the wo rk of a
professio nal draftsman. F or many
years Oscar kep t a rad io sa les and
repair shop in S turgis. He also farmed
with his brothers Andrew and Eric.
Oscar was the one who repaired thin~s

- rad ios, farm machinery , whatever In
the neigh borhood broke d own. The
boy who pu t his clocks back together
never gave up u ntil he found wha t kep t
the radio or the tractor from func tio n
mg.

Oscar is survived by a wife and fo ur
sons. His ham equ ipme nt sits in his
Sturgis home, dismantled now, await
ing the time that one of the boys will ,
perhaps, esta blish a r erma ne n t home
and take up his fa ther s hobby.

During the two and a ha lf years
afte r the stroke that ended his days at
rad io and key , wh o knows what Oscar
thought o r wha t he remembered? But
we reme mber him - and th e th ousands
like him who pu t t heir bits of scrap
together wh en th e country was young,
and sta rted , fo r good or ill, man s
conquest of the a irwaves . Let's pa use a
moment now, a nd toast them all.
Ladies and gen tle me n, I give you the
pioneer ha ms of North America. May
God bless those wh o still live, and the
memory of those who, like Oscar
Olson , have passed beyond the reach of
key a nd code!

lI am radio is a quie t hobby, little
known beyond its own warm circle,
but persisten t, and limi ted to no one
na tion. Oscar O lson was ra ther like
that himself. Born in Sweden o n
Decem ber 1, 189 7, he was tra nsported
a t the age o f seven by shi p, trai n, and
fina lly horse-and-buggy to a homes tead
nca r S tenen, Saska tchewan. There he
grew to you ng manhood, worki ng on
his fathe r's farm and ex ploring, in his
free time , the sc ien tific ma rvels of a
dawni ng age. For forty yea rs he was a
ham operator. He left beh ind a stack of
ye llow radiograms and logb ooks dating
bad ? to the 1920s. T o browse through
them is to recapture the his tory of the
humble community in which he spen t
his life .

In 19 26 , when O sca r was fo rm ally
licensed as a ham ope ra to r, radio was
in its infancy . Enth usiast ic ama te urs
were building their ow n cry sta l se ts,
st ra in ing brea thless to hear through th e
crackling static of head phones, u n
daunted by the e nvious jeers o f less
skilled neighbors.

What goes into the making of the
300,000 licensed ama te urs of the
North American continent? They are
ord ina ry men a nd women who
pati ently learn Morse code, who sit for
end less hours fidd ling with d ials, sor t
ing ou t beep-bee ps from every cou ntry
in th e world , discussing reception, fr e
que ncies, trivialities hour afte r hour,
day afte r day, week after week. Sud
denly, perhaps, one may leap into the
spo tl ight o f public accla im a t a time of
nati onal emergency like a flood or a
cyclone. Most live a nd die "unwep t,
unhonored, and unsung." What starts
the m o n their ded icated path? What
spe ll holds them to it in spite of da ily
tedi um?

Of course no two ha ms are identi
cal. Yet surely all o f them must share
one commo n trait - th e love o f tinker
ing. Most of them originally cons truct
at Icast a part of the eq uipme nt with
which the y work. In the ea rly days
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tion with a 27 V supply . The transistor
derives its elec trical ruggedness fr om
" balanced e mitter" construction - it
can withstand all conditions of load
mismatch in AM service , from shor t to
open circu it. Much of the fin e broad
band per forman ce of th e transistor
comes from its low-lead inducta nce
stripline package. T he price is $43.50
each . An applica t ion note describi ng a t
25 W, b road ba nd, amp li tude-mod ulated
transmitter e mp loy ing the MM 1552
may be obtained b y writing Motorola
directly.

A new silicon rf power transistor
from Motorol a (type MMI 552), is
rated a t 90W peak ou tpu t power, with
an rf input o f 18W, according to Jack
Jaq ues, en~i necri ng direc tor a t Moto
r ola Scmlconduc tors.. of Phoeni x ,
Arizona.

Intended for u se as high-powe r
Class C am plifiers for 100 -1 75 MHz
frequencies. the transistors have the
high peak powe r capabili ties and b reak
dow n vo ltages requi red fo r AM service .
The MM155 2 permi ts close to 100%
modulatio n with a 25W carr ier at
VCC=1 3.5 Vd c. In FM or Cw service,
th e new transistor is ca pable of a
continuous 75W outpu t a t 150 MII z .
The 65 V BVCES of th e MM1 552
permits high level mod ulation with a
13.5V powe r supply or series m odula-

eue lost his own life but was ab le
to send the 50S which resulted in
rescuing 14 members of the crew,
includ ing the cap tain.

Checking into the matter, the
Society found th at O fficer Lafaye tte
carried out his du ties in an outstand
ing manner and he was compli
men ted by all who wo rked with him
in th e handling of this eme rge ncy .
However . . . not one word of this
man's heroic devotion to duty fo und
its way in to press releases. Nor d id
any Of those rescued give him recog
nition in th eir press interviews.

Th e Socie ty suggests "monito r
ing" of press releases in newspapers,
magaz ines. and o ther med ia, and
contact the ed itor in the event of
suc h o missions. The anonymous
spokcmun for the Socie ty of Wireless
Pioneers said. "We are pro ud of our
he ritage and the many brave and
valia n t me n who have lost their lives
in ca rrying ou t their d uty ." What
more can one ask ?

New ll k r i" " llamfest
T" be /liggesl Yel

T he Albuquerque Amatuer Rad io
Club and Caravan Radi o Club o f New
Mexico will spo nsor the New Mexico
lI amventon a t Alb uquerque, New
Mexico on Sep tember 18 , 19 , and 20.
T his will coincide with the New Mexico
Sta te Fair which is being presented
from the 17th th rough the 27 th of
September.

T he Hamvention headquarters will
be a t the Holiday Inn East, East
Highway 66. The re will be a banquet
on Sa turday nigh t (Se pte mber 19) in
the main ball room of the Holiday lnn.
There will be lo ts of door prizes,
Gabfest, flea market, and lo ts of fun .
Technical sessions will be presented in
the areas of VHF , I'M , SSB and o the r
subjec ts. T here will be MARS meetings
and the VII F I' M Society of New
Mexico will have its fir st fo rmal mee t
ing. Planned guests include Ke n
Sessions (Repea te r Handb ook) and Bill

----------- - - - 1Orr (Radio Handbook).
Talk-in freque ncies will b e: 3990,

7293, 14345, and 29600 kHz (AM and
I'M), 146.34 -146.94 Mll z (Repeater),
and 146.94 Mll z (direct) NBF M.

For furth er information and regis
tration , con tact Ray Hill, W5SDM,
9 0 16 Los Arboles Ave. NE, Albuquer
qu e, New M e xi c o 8 7 1 12,
(505)29 9-1 719.

New Transistor Runs 90 W
OUTPUT on 2m FM



Hamfests and Other Happy OccasioRs

Classified

Caveat Bmptor? ~

Price - $2 per 2 5 words for non
commercia l ad s : $10 per 25 words for
business ventures. No display ads or
a~encydiscounl. Includ e your check
Wit h order.

Dead line for lids is the lst of t h e
mon t h two m o n t h s prior to publica
tion . For example': January lst Is the
dead line for the March issue which will
b e mailed on the 10th or February.

Type copy . Phrase and punctuate
exactly a s" you wish it to appear. No
al l-capital ads.

We will be the iudi\;c of su it a b ili t y o f
ads. Our responsibility for errors ex
t e n d s ani)' t o printing a co rre c t ad in a
la te r issue.

For $1 extra we ca n maintain a reply
box for you .

We cannot check Into each advertiser,
so Caveat Emptor.. •

ELECTROMECHANICAL TIMER - A
reader recently wrote 7 3 asking where
"veeder ro ot" type cou nters co uld be
obtained. We go t the info but lost the
writer's le t te r . Counters are available
from J . Meshna, 19 Allerton St . Lynn
MA 01 904 . Order No . 68-38, $1.7 5
postpaid .

CINCY STAG HAM FEST: The 33rd
Annual Stag lIamfest will be held
Se pte mb e r 27, 1970 at S t r icker 's
Grove, Compton R oad , Mt . Health y,
Cincinnati, Ohio . Door prizes eac h
hour, raffle, lots of food . flea m a rket,
model a ircraft flying, and co n tes t s.
Identify Mr. Hamfest and win prize .
$5.00 cost cove rs e ve ry t h ing. For

TEC H MANUALS - R -390A/URR,
BC-G39A, OS -8C /U, S P-600-JX.
R·274 /FRR, Ted , $6 .50 each;
TX-175 /U, TX-323 /UR TS-173 /UR ,
$5.50 each . Hundreds more . S. Con
salvo, 4905 Roanne D rive, Washington
DC 20021 .

73 IS AVAILABLE to the b lind and
physically handicapped on magnetic
tape from : SCIENCE FOR THE
BLIND, 221 Rock Hill R oad , Baja
Cynwyd PA 190 0 4.

R BB.RBC MANUALS : New $5. Used
$4. OS-8 Oscilloscope manual $3.
Some QST 1929, 30, 31 etc., Radio
1939, 40, 41 etc . Write for list . James
W. Holloway W6LFL, 2027 H arto n
Rd ., San D iego CA 92123.

SAROC: January 7-10, 1971, Flamin
go Hotel Convention Center, Las
Vegas, Nevada. Sponsored by Southern
Nevada ARC, Inc., Box 73, Bo uld er
City, Nevada. Advance registratio n
$14.50 per person accepted until Janu
ary 4, regular registration at door,
includes Flamingo Hotel la t e show and
drinks. Sunday b rea k fast , cocktail
parties, technical seminars and meet
ings, ARRL, OX, FM, MARS, QCWA ,
WCARS-7255, WPSS-3952 and
WSSBA. Ladies program. F lamingo
Hotel SA R O C room rate $12.00 p lus
room tax, per n igh t , single or doub le
occupancy January 3 thru 12, 197 1.
Mail accomodettons request to Flamin
go Hotel. Mail advancce registration to
SAROC. W7PRM, Club Presid e n t .
W7PBV. SAROC Convention Chair
man .

"TOWER HEADQUARTERS!": 11
Brands! H eights aluminum 35% off!
Strato crank-ups-low cost! Rotors,
antennas and gear discounts. Ph o n e
patch $1 1.95 . Catalog-20q postage .
Brownville Sales Co. , Stanley WI
54768.

END CARD PROBLEMS: Frame, pro
tect , store or display 200 QSL's in 20
card p lastic holders for $3.00, prepaid
and guaranteed . Tepabco, Box 198,
Gallatin TN.

H T -37 , $169.00: R4·A, $279 .00 :
H a m- M Rotor, $79 .95 : HQ-180 .
$225.00. Moory E lectronics. Phone
501 -946-2820, P.O. Box 506, Dewitt
AR 72042 .

D EC IM A L IN DICATOR TUBES: 1 /2"
characters 0-9, no decimal point. Simi
lar "Nixie" 85750. Brand new. guar
anteed, $3.50 ppd. SASE fuJI infor
mation. WIDMU, box I, Cor in t h VT
05039.

6-METER STATION: Clegg 9ger trans
ceiver, matchi ng VFO, Hy-gain 3
element beam. All excellen t condition.
WB2MRJ Mark Freedman 67-IOC 190
Lane, Fresh Meadows NY 11365.
212-GL4-8194.

•

R G 8 U or RGI1U: Low loss foam coax
10q foo t P L259-S0239 40q each',
15/$5.00. Jacketed 11:1 inch aluminum
50 o hm foam fl e x 201/ fo o t . New fac
tory sealed Ham-M Rotor $95.00.
Everything new! Monte So u th wa rd Co.
RD . 51, Upper Sandusky OH 43351.

SURPLUS GOODIES - Two radio
remote control units RM-39 : $7 .50
each ; two EE-8 te lephones: $7 .50
each; 80-72 Switchboard (12 lines):
$ 10; five BC-61 1 walkie-talkies : $ 10
each ; two BC-745 AM 80 meter per
table transceivers with rechargeable
pwr su p p lies: $10 each ; 60 watt GE
rcvr and xmtr, 30-40 rnc., 6/12 volt.
FM: $17.50; Metal de tector SCR·625 :
$25. AU items FOB. WiD answer all
rentvs. WiDiam S . Weir Wb4GEW, 322
Forest, Berea KY 40403.

FOR SALE : best offer OX 100,
SXIOO. OX 40, OX 60, Globe 90, TBS

Oklahoma
Th e annual hamfest at Lake

Texoma Lodge on Lake Texoma, near
Kingston, Oklahoma will be held this
year November 13, 14, and 15 th.

All the programs will be indoors

50, BC 348. RCA 88LF, ip501, Mar
coni LF, omega 4 x 5 enlarger, HT 40
RCA 8506B, ARR 8503, all in working
condx. Write Box 8352, Savannah GA
31402.

NOVICE CRYSTALS: 40·15M $1.38,
80M $1.83. Free F lyer. Nat Stinnette
E lectronics. Umatilla FL 32784.

PO WE R /M A T E MODEL: UN I88 pre
cision 0-34 volt power supply at 1.5
amperes equipped with controls and
metering arrangement 27.50 W2TJZ
101 Christie St., Tenafly NJ 07670
07670. 'Pho ne 201-568-1267 .

R E CO R D GRAB-BAG. from personal
stock, 10 new 45 rp m record s. variety
music, $1.00 postpaid USA. Don Wh it
ne y K5GKN , Box 249 , Osceola A R
72370.

FOR SALE: CE20A with QTl , CE458
VFO $85.00, 2A with xtal calibrator
$135 .00. Both $200.00. Don Whitney
K5GKN, Box 249. O sceola AR 72370.

DRAGON FLY . • .antenn a , for
20-40-75 meters.• .no traps. . .no
co m pro m ise•.•e igh t months in devel
opment . . •one feed line•. .SWR one to
one guaranteed . Co nst ru c t ion drawings
$5.00 Box 423 , Wakefield, RI 02880.

NATIONAL 1000. o ne kilowatt trans
ce ive r , 80-10 meters, brand new, used
for sh o r t test for 73 . Cost $ 1100. Send
ch eck for $900 a n d it is yo urs. Factory
gu ara n tee. 73 Maga zine, Peterborough
Nil 03458.

Ca lifornia
The 9th Annua l Greater Bay Area

Hamfcst will be held at the Edgewater
Hotel in Oakland, California on Octo
ber 18-Jl:)th of this year. For the
10,000 amateurs in the San Francisco



EDITORIAL BY WA YNE GREEN

r"T'te FCC jammed th rough its contribution to
~ inflation, the rule that increases the cost of
an amateur license from $4 to $9 for five years. I
suppose this isn't so bad in the context of $2
movies (how many of you can remember those
Saturday afte rnoon matinees with two main
features, one western. two serials and six car
toons for 10d?) and teensy 25d ice cream cones.

The argument against raising the ham tax was
that we need to turn every stone we can to get
more hams, and anything tha t could possib ly
slow down the entry or continuance of amateurs
should be avoided. Like more than doubling the
tax. It probably wouldn 't have bothered many of
us so much if there had been a raise in the tax on
the commercial licenses, the permits to make
money.

At any rate, starting immediately you will
have to pony up $9 and there doesn' t seem to be
much to be done about it. A good lobbyist fo r
amateur radio in Washington undoubtedly could
have stopped this, but we don't have a good
lobbyist in Washington , only a part time unpaid
cheapska te who doesn't even have the fare to get
to Washington half of the time . You go t what
you paid for .

ARRL National
Newington ha ted it, but they grudgingly

permitted 73 to exhibit at the Boston ARRL
National this time. Last time they turned thumbs
down and 73 was not permitted to have a booth.
They did remain adamant that none of the 73
staff be permitted on the program so (unless
some special arrangements can be made) you will
miss hearing about FM and repeaters from Ken
and miss seeing my slides of King Hussein and
J ordan . Too bad about that, but that 's the way it
is with ham politics.

W2NSD/1 Nightly Sked (wife permitting)
Last month I set up a schedule on 14.300

MHz nigh tly at 0200Z, plus whatever time after
that it takes me to remember the schedule, and
providing my wife hasn't yanked me out to the
movies or something. After a few nights on
14.300, I want to publicly express my sympathy
with the 141 ,000 General and Conditional
licensees who are stranded in that unbelievably
crowded band segment. Normally I opera te down
around 14.2 10 or so, and while there is QRM
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the re most of the time, it is usually on the order
of 58 or so. On 14.3 the QRM is seldom below
+10 over 9, and frequently squashes any signal
below +30.

At first I was going to set up shop on 14.280,
but after a couple nights of trial I gave up the idea
of trying to work in between all of the nets that
are set up there. 14.300 seemed better in that at
least there did not seem to be any organized
activities there .

Try me on 14.300 if you have any traffic. I
have a big signal and will try and pave a way fo r
you to get through. I'm looking for any infor
mation that might be of in terest for the news
pages, things like DX news, emergencies,
medicine to save babies, or whatever you think
might be of good general interest. Please do not
call in abou t subscriptions, advertisements, JY l
cards, or any thing commercial.

Anecdota Wanted
Jean Shepherd K2QRS called the other day to

say that he has started work on a book about
amateur rad io aimed at the yo ungsters. He would
like to hear from any ama teur who has had an
unusual experience that might be worth including
in the book. Have you been involved in anything
unusual or exciting which might be worthy of
inclusion in a b ook about our hobby? Send the
particulars to us to pass on to Shep. Send the
stories to Shep, c/o 73 Magazine , Peterborough,
N.H. 03458.

Mideast Perspective
Though I try to keep up on worldwide

current events, and probably do more than most
people, I fou nd myself woefully short on any
thing more than generalities when I went to
Jordan. The impression I had from the usual fl ow
of Mideast news in the U.S. was that Israel had
made just about every concession possible in an
effort to get the fiery and intransigent Arab
leaders to sit down and try to work out a peace
arrangement.

While I was in Jordan I naturally heard quite a
bit of the other side of the story. The rather
extensive report by Newsweek, a magazine that I
have come to trust down through the years, was
strikingly similar to the evalua tion of the situa
tion I had been hearing in Jordan and this cas t
some doubt in my mind abou t the objectivity of

(cont. on page 108)
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further info, contact, J ohn Brtaning,
W8DSR. 6037 Fairhurst Ave., Cincin
nati OH 45213.

WANTED: SP400X Chassis with
Tuner. Ralph M. Willi ams, Box 372,
Dixfield MA 04224.

HAMVENTION: Albuquer qu e , New
Mexico o n lR, 19, 20 Sep t . 1970. Lots
of d oor prizes. Gabfest, Flea Market,
Technical sessions. MARS, VH F , SSB ,
DX m eetings. For Information an d
registration contact Ra y Hill, W5SDM.
9016 L os Arboles Ave. NE, Albuquer
que NM 87112, Phone area code
505-229-1719.

FM GEAR: P /O AN /T R C-28. 50W
150 MH z Base. T -41 6 /GR. R-394 / U,
PP-804 /U, C-844 /U, C Y-1 22/G cab i
net. 115 /230 VAC. Xcetve, 2W
Remote, Repeater o ptions. W/Bo oks,
Handset. 1 ea. L IN $ 45. 1 ea. Un used
$55. 1 ea . Remote (C-845 /u) Unused
$10. 1 ea. Base plus remote on
146.34/146.94T, 146.94 WIl800,
1950, 2100. 2250, 2400, 2805 burst
built into remote unit, unused $9 5.
Freight co Uecto o r you P/u. SASE for
list of Hiband and UHF FM gear. J ack
Krause WA60BH, 8513 Don Ramon
Drive, Stockton CA 95207.

CRYSTALS AIRMAILED: Novice 
all bands, all frequencies, a ccurate
active - $1.50 airmail 104/crystal,
rst-cl ess 64. Free amateur exper imen tal
general frequency price-order bulletin.
Your crystal shop since 1933. WQLPS.
CAW Crystals, Rt. 112, Marshfield MI
65706.

VIKING INVADER: 2000 perfect
clean cond it io n with elec t ronic tr.
switch and factory fitted R TTY, need
space, b argain $350 K8UBG. 1137
Cedar Point, Sandusky O H 44870.

COLOR ORGAN KITS: Home/Auto
$7.50. IC power supplies $2.75 to
$8.50. Computer grad e ele ct ro lytic
capacitors $ .35. XMTR transist or T R W
PT3690 $4. Catalol. Murphy, 20 4
Roslyn Ave., Carle Place NY 11514.

ELECTRONIC ORGAN, solid state,
spinet, send SASE for p articulars:
Lloyd G . Hanson W9YCB, RR 2 Bo x
52A. Angola IN 46703 .

GREENE: cen ter dipole insulator with
. .. o r ... without balun ... see
November 73, Page 107.

WORLD RADIO's used gear has
trial-terms-guarantee ! KWM 2 , $695 .00;
Duobander 84, $'104.9 5 : Gala xy 5
mk2, $259 .9 5 : 5 mk 3, $279 .9 5:
GT550, $ 379 .95: 2 NT, $119.95:
Valiant. $129.95; SB2LA. $ 1 49 .95 :
R530 receiver & 3 filt ers, $649.9 5 :
Interc e ptor 6/2, $19 9.95 ; 7 5S1,
$299.95: HQ170C, $ 179 .9 5 ; Drake
2A , $15 9 .95 : F455B60, $1 9.9 5 :
GC104, $ 19.95 ; Swan TV2(20M),
$199.95. Free "blue-book" list fo r
more. 341 5 West Broadway , Council
Bluffs IA 5 150 1 .

SURPLUS CRYSTAL FILTERS, dime
for list. Over 50 types, 80 kH z t o 3 6
MH z. See Aug. 73 ad. ESELab s. 301
A ug u s t u s , Excelsior Springs MO
64024.

TWO INCH TOROID CORES, popular
T-200-2 . Make balun, til. ch ok e ,
tapped tan k. PPD $ 2.7 5 each . 3 for
$7.00. ESE Labs. 301 A ug ustu s. Excel
sior Springs MO 64024 .

"HOSS TRADER ED MOORY": says
he will n ot be undersold on cash
deals! Shop around for your best price
and then call or write the "HOSS "
before you buy! Swan 500C, $449 .00:
Swan 2 70 Cygnet, $419 .00: Drake
T4-XB, $395.00: R4-B, $379 .00:
TR-4 , $ 559.00: TH6-D XX , $139.95:
GT-550, $ 4 15.00 . New Rohn 50 ft .
Foldover tower prepaid, $199.95: New
Mosley Classic 33 and Demo Ham-M
Rotor, $1 98.00: New Gonset GSB 201
MkIV Linear, 2000 Watts. ($495.00).
CASH PRICE $349.00 : New Swan
350C, ($420.00). CASH PRICE
$329 .00: Reconditioned Equipment:
L4-B, $549 .00: 75A-4, $319 .00:

and there will be ente rta inment for all.
There will be the customary program
of technical discussions, swap and
shop, and there will be display tables
provided free if you are registered at
the lodge.

New Jersey
T he South Jersey Radio Associa

tion will hold its 22nd annual hamfest
on Sunday, September 13th at Malia
Farms, off Route 47 at Malaga Lake,
Malaga, N.J. 1000-1700 hours, EDST
Talk-in and hidden sta t ion hunt on 2,
6, and 10 meters. Registration is free
but mod est fee for prize-drawing
tickets. Swap shop, swimming, chil
dren's games. snack bar and lots of
con tac ts. Additional detail from Jack
Koch K2MZP, 1529 Dogwood Dr.,
C h e rry Hill, N. !. 080 34 ,
609 -429 - 2642.
New York

The annual Syracuse VHF Round
up will be held at the Three Rivers Inn,
Route 57, 10 miles north of Syracuse,
N.Y., Saturday, October 10. Reser
vations and information from Charles
Sellwood, W2RHQ, 902 ist North
Street, Syracuse, New York 13208.
Illinois

The Peoria Area Amateur Radio
Club. In c. will hold it's 13th annual
hamfest Sunday , September 20, 1970
at Exposition Gardens (same place as
last year), located on the northwest
edge of Peoria, Illinois. Lunch will be
available. T here will be plenty of ac tivi
ties for the entire famil y, beginning
with the campsite opening the pre
ced ing even ing. Free coffee and donu ts
from 9: 00 to 9 :30 a.m. COT . Free
swap section, parking, contes ts, and
cartoons for the kiddies. Advance regis
tration $1.50, ($2 at the gate) . For
further details and advance registra
tion, write Ferrel Lytle W90HE, 41 9
Stonegate Road, Peoria, IL 6 16 14 .

Bay Area, thi s promises to be the
biggest hamfes t ever.

With the interest th at amateurs
have displayed in previou s years in
mind, th is year's hamfest will empha
size quality presentations of seminars
and exhibits. In 1969 there were more
tha n 1000 ama teurs at the hamfes t and
visiting the exhibits. 1t is expected that
the attendance thi s year, moving closer
to the cen ter of th e ama teu r popula
tion in the Bay Area, will surpass this
mark.

Illinois
T he Chiburban Radio Mobileers

announce the 3rd annual 160 meter
reu nion, Sunday, Sep tember 20, 197 0
at the J oliet Beach Club, J oliet,
Illinois .

There is no admission charge, and
no forma l activities are planned. The
reunion is a chance to $et together
with other en thu siasts to diSCU SSequip
ment, opera tions, noise prob lems, OX,
use of frequencies, etc. Last year's
mobile efficie ncy contest evoked so
much discussion that it may be
repeated with revised rules. Slides and
snapshots of various 160 layouts will
be shown.

The J oliet Beach Club is located on
Rowell Avenue, immediately adjacen t
to Interstate Route 80. For those who
wish to stay over, th ere is a Joliet
Holidy Inn, and a Howard Johnson
motel nearby. Talk-in on 1810 kHz.

Ohio
The 33rd annual STAG hamfest

sponsored by the Greater Cincinna ti
Amateur Radi o Association will be
held on Sunday, September 27 , 1970,
at Stricker's Grove o n Comp ton Road,
Mt. Healthy, Cincinnati, OH.

The "Ciney" STAG hamfests have
grown in populari ty each year; last
year's atte ndance was over 2300 hams.
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For The Bxperimenter!
International EX Crystal & EX Kits

OSCILLATOR / RF MIXER / RF AMPLIFIER / POWER AMPLIFIER

OX OSCILLATOR
Crystal controlled transistor ty pe.

La Kit 3,000 to 19,999 KHz $ 295Hi Kit 20,000 to 60,000 KHz
(Spec ify when ordering )

Write lor complete cata l og .

SAX·1 Transistor RF Amplif ier $3.50
A small signal amplifier to drive MXX-1 mixer.
Single tuned input and li nk output.

Lo Ki t 3 to 20 MHz
Hi Kit 20 to 170 MHz
(Specify when ordering)

PAX·1 Transistor RF Power Amplifier $3.75
A single tuned output amplif ier designed to
fo llow the OX oscillator. Outputs up to 200 mw
c an be obtained depend ing on the freq uency
and vol tage. Amp lif ier can be amp litude modu
lated fo r low power communication. Frequency
range 3,000 to 30,000 KHz.

BAX·1 Broadband Amplifier $3.75
General purpose un it which may be used as a
tuned or untuned amplifier in RF and audio
applicat ions 20 Hz to 150 MHz. Provides 6
to 30 db gain. Ideal for SWL, Exper imenter or
Amateur.

SAX·1

MXX·1 Transistor RF Mixer $3.50
A single tuned ci rcui t intended fo r sig nal con
vers ion in the 3 to 170 MHz range. Harmonics
o f the OX osc i llator are used for injection in
the 60 to 170 MHz range .

La Ki t 3 to 20 MHz
Hi Kit 20 to 170 MHz

(Spec ify when ordering)

PAX·1 BAX·1

CRYSTAL MFG. CO.• INC.
10 NO. LEE • OKLA. C ITY. OK LA. 7 31 0 ;0>



Long-Range Planning for a "Biggie"

I f plans co ntinue on cou rse, the next SA RGe Las
Vegas conven tion should top all existing ham

convention record s. Leonard Norman (W7PBV).
chairman for the event, says that two charter
fligh ts are being negotiated with Chicago- and
New York-based airlines. The deal, says Norman,
will allow hams near these big ci ties to come to
SARGe at a package price. For less than "normal
airline fare, " the package will include a cham
pagne fligh t, transportation to and from the
F lamingo Hotel (where SARGe's being staged) ,
tickets to a major stage show, regist ration and
drawing tickets, the ann ual SARQe breakfast
banquest, cocktail parties, seminars, a compli
men tary casino "free money" packe t, and heaven
knows what else.

T he way things look now, you'll be able to
cha rge the whole thing on your regular cred it
card (Carte Blanche, American Express, Diners
Club, etc.). As far as I can tell, there 's just one
big hi tch: There will be only one charter plane
leaving from Chicago and one leaving from New
York. Those who make reserva tions ea rly can be
accommodated , but if you wait, you'll end up
being left out. To be safe, be tter dro p a card to
Leonard Norman now and let him know if yo u
plan to be on either of the two nigh ts. (His
address is Box 73, Boulder City NV 89109.)

SAROC is always a b ig thing for everyo ne,
bu t th is next one should rank particularly high
with the F M crowd.

For one thing, both Chicago and New York
are FM strongholds, so the number of FM'ers o n
the nights will probably be disproportionately
high. For anothe r, the affai r a t SAROC will be
FM's fourth ann ual national conven tio n.

The tentative FM schedule so far includes as
speakers: Wayne Green of 73 Magazine (and me,
of course) ; Dr. Phil Dater (WA5JDZ), key man
behind the chain of in terconnected New Mex ico
repeaters; Art Housholder (K9TRG) , gen eral
manager of Spectronics, Incorporated ; Pat Devlin
(K5 BPS), from Tulsa Repea ter fame ; and Gary
Hendrickson , renowed author and principal of
the Baltimore repeater.

On the regular SAROC agenda (non-Fla), the
scheduling of speakers is still under way, but I'm
sure the lineup will include Wayne Green 's slide
presentation of his recent visit with King Hussein
in Jordan.

At any rate, the F lamingo is making some
advance prepara tions. It has blocked off 600
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rooms for the ex clusive use of SAROC attendees,
who qualify for the special $ 12 room rate. The
advance registration pr ice for those no t making
the charter flights is $ 14.50 per person, which
includes - among lots of other things - a late
show at the Flamingo, a couple of d rinks (at
F lami ngo or Desert Inn) , breakfast , cockta il
part ies, e tc.

Repeater Cliques
It's "still a little early to call it a trend, but

more and more reports are coming in that
repeaters are turning "unfriendly." More open
repeaters arc turning inward , closing to "out
side rs" ; more member-supported groups are
hiking their dues to lock out would-be users.

T hese are bad signs indeed. Most of the "old
salt" FM'ers remember the first cou ple of years
of repeater growth, where the si tua tion was
reversed. Repeater owners wa nted to encourage
as much activity as they cou ld. Then, AM
"neighbors," threatened by the big loud band
dominating machines, fought by jamming,
boycotting, maligning, and just about every oth er
tactic they could think of.

Repeaters are an accep ted part of our way of
life , now, but a lot of the "good guys" of
ye sterday are turning in to the " heavies" of today
with the techniques some of them are adopting
to inhibit fur ther developmen t.

The first step is an innocen t one: A club
forms fo r the purpo se of provid ing a means of
support for a repeate r. The club will usually
include a few officers with enough technical
talent to keep a repea te r percolating and enough
members to keep the thing financed adeq ua tely .

W 4 BOC

Alford Me moria l R.dio Club
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A ham in Decatur, Georgia wan ted to operiKe
through the local "open" repeater, operated by
the Alford Memorial Radio Club. This letter to
him from the club secretary speaks for itself.
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Narne., _
Call _

Address _

City State _

Zip _

1 y r $ 6 $6 $ 7
2 yrs $ 11 $ 10 $ 12
3 vrs $ 12 $ 14 $ 16
LIFE $50 $73 $73

LAST CHANCE!- - - - - - - - - ~

73 lnc., Peterborough NH 03458

New

Rates:
YOU BET

With this issue of 73 we close o ut our
first ten years of publication. In an era
of unprecedented inflation we have done
well, we th ink, to keep our subscrip t io n
rates as tow as we have. We started out at
3 7r;. a co py, went to 40¢ when the
newsstands protested the odd figu re,
then went to 50lt, 75 r;. , and fin ally a
dollar. Our subscript io n rate sta rted at
$ 1 a year, and went to $ 12 fo r three
years back in 1966.

If congress and the admin ist rat ion
wou ld t ry and cut expenses down we
suspect that t he inflat ion would stop. As
long as they keep the Bureau of
Engraving busy three shifts a day print 
ing more money, we can' t have anyth ing
except inf lation, and (as has been proved
rather clearly) curb ing co nsumer credit
only makes the sit uat io n worse by add
ing a recession to the inflat ion.

Suffice it to say, we must inch our
subscription rates up a little bit mo re
just to stay in o ne place. The new
subscript ion rates will take effec t with
the next published issue of 73, th us
givi ng you time to repent over dawdling
on sending in you r money.

Current U.S. After Oct. 1 1970
Term & ~oreign U.S. F~reign

o LIFE
$50

o 3 yrs $12o 1 yr $6

The next ste p is the dangerous one : setting up
two price lists that serve to fac tlonal ize the
repeater users. This sets up an " inner group" of a
few ind ividu als who think of themselves as an
elite cas te.

A concerned amateur in one of the b iggest
cities in Georgia called me recently to tell of a
repeater there that will not accep t new members.
He said transien t use of the repeater was d is
couraged. full membership in th e repeater organi
zation was closed , and that opera tion th rough the
repeater resulted in boyco tts or insults. Yet. he
said th e repeater is referred to (by its manage
ment) as being " open ," it is set up on na tionally
acce pted cha nne ls, and it does not require sub
aud ible continuous tone (PL) for activation.

An amate ur in New England called with
essentially the same complaint abou t another
repeater. And my letter file includes numerous
such reports. It is clear that someone should do
some th ing before th e situation gets out of hand.

I don't th ink for a moment that these cases
are all one-sided. In some cases, certa in indi
viduals are being d iscouraged because they do no t
respect the local traditions of repeater use. In
o the rs, individuals are discouraged fo r long
winded ness, excessive activation of the repea ter ,
or simply bad operating habits.

However, if the locked -ou t individuals begin
to grow in number; if the repeater takes on the
aspect of a "closed" setup; if transients are
ignored or d iscouraged; or if PL is put to use to
limit the number of users - then it ' s time for
some giving o n the par t of the repeater groups.

I have always held that closed repeaters do
not belong on national repeater frequencies. A
closed repeater on either the .34 - 94 or .34 - .76
pair is an open invita tion to unrestricted use by
anyone who buys an FM unit. Let the closed
repeaters function, but let them function where
they do not impose on the rights of o thers. T he
simple fac t that most ham PM units come
equ ipped with crys tals for .34 and .94 makes
those frequencies " public," and it is cer ta in ly
with in the rights of a newcoming FM'er to
operate using the crysta ls that came with h is rig.

Also, a closed repeater using .34 , .76 , o r .94
prevents the es tab lishme nt o f an open repeater in
the area on those channels. The result is that if an
open repeater is to evolve, it is fo rced to ha ppen
on a nonsta ndard frequency pair - the on ly
alterna tives being a di rect conflic t for the
national channe l or no open repeater at all.

Repeater organiza tions are necessary, of
course, and dues are necessary if the repeater is
to be maintained. But all of us should remember
that ama teur radio is a fraternity traditi onally
charac terized by the "ham spi rit. " If we let
factions and cliques gain a solid foo thold in an
area as important as FM repea ters , our now
excellent repu tation will be threatened in th e
eyes of the res t of the ama teur world . And o ur
image of fri endliness and fe llowsh ip will decay
and crumble.

. . . K6MVH.
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I sn ' t it time someone did something to relieve
the problem of unrestricted use o f the entire

HF spectru m on such activities as Field Day? The
1970 edition of this annual exercise presented a
perfect example of the utter futility of any effort
to utilize the bands fo r any other purpose. From
the low CW end to the top of the phone portions
of each band there was bedlam. It was just abou t
impossible to get through th e crud without being
interrupted by FD participants looking for extra
contest points.

There is nothing wrong with contests, if yo u
happen to like them,
SO LONG AS THEY
DO NOT PREEMPT
THE ENTIRE AMA
TEUR SPECTRUM.
There seems no logi
cal reason why some
portion of each band
should not be invio
lably secured from
contest activity . so
that normal usc of the
bands for standard
opera tion and ordi
nary ham activi ty
may continue unim
paired .

The ultimate in
tactlessness, rudeness,
and plain old-fash
ioned crust was noted
when both parties on
a ph one patch were
interrupted and
requested for a Fie ld Day con tac t by some eager
beaver in the Fourth District. I would not have
believed it possib le if I had not heard it myse lf.
The most ridiculous part was, this was an
overseas patch to South America, dealing with
some missing persons in the earthquake sec tor of
Peru. To say that the operators o f the patch were
miffed would be the rankest understatement.

Nobody is compelled to participate in any
activity he does not fan cy . But there has devel
oped a cer tain breed in recent years. who do not
try to understand this. These characte rs think
they have a perfect righ t to interpose their
unwanted presence at will; to ask for reports,
audio checks, S-meter readings, opinions abou t
... "this microphone I just bought, and wh at do
you think of the q uality, Old Man?" This goes on
all the time. ad nause um, without a single
thought whether it is right or wro ng. That he
may be an unwelcome intruder never en ters this
type's mind, it seems.

And when these people get what they deserve
- either total disregard , polite refusal, or an
out-and-out reading of the riot act - they feel
that they are being sorely pu t up on . In this
scribe 's humble view, any imbecile who would
interrupt an overseas phone patch to request a
con test contac t o ught to get his head handed to

14

him, or ough t to be rewarded with a good, swift
kick in his "sitzf'leischl."

It would be ex tremely helpful if certa in
segme nts would be declared out of bounds by
spo nsoring groups of contests, so that partici
pants wou ld understand clearly that any contes t
activity therein would be proscribed . In the
regularly sched uled CD parties, a very small
segmen t of each band is recommended, and to
the best of my knowledge, very few noncon
testers arc inconvenienced by these popular
contests. The various o ther co ntests which have

not ye t seen fi t to
emulate this example
could certainly profit
by doing so.

• • •
In recent months,

o n 3997 kH z, a
powerful AM station
has been operating
every evening, starting
at 23 30 GMT. This is
the recen tly estab
lished RSA, the out
going se rvice of the
South African Broad
cas ting Corporation,
in Joh ann esburg .
During th e course of
thei r broadcasts, it
has been nex t to
impossible to use the
adjacent frequencies,
due to their b ig signal.
On my receiver they

are usually abou t 30 to 40 dB over S9 .
By fortu na te happenstance, I happened to

hear them playing a recording of one of my
songs, and I seized the opportunity to write and
thank them for the performance, and inciden tally
to get in some licks about the interference to
amateur operations. They sent me a promp t
reply, consisting of a Manila envelope about an
inch thick, con taining, among othe r things, their
broadcas t sched ule, times, and freq uencies.

There is absolutely no mention of 3997. Their
frequencies are announced as 9705 , 9695 , and
5980. There is no way by which these can be
beat together or combined to produce a beat o f
3997. However, in a compendium of AM stations
of the world, issued by our own government, and
available at the Printing Office, the frequency is
mentioned as being allocated to RSA .

So I sat down and wrote again. I explained
that it wou ld be ex tremely unlike ly that they
would garner any sizab le grou p of SWLs on that
frequency, since it is occupied solely by ama
teurs, with wh om, unfortunately, they were
interfering. Their 250 kW, I add ed. was being
wasted on this particular segmen t, and might
they not reconsider and curta il the use of 3997 in
the evenings. I d osed the letter with a polite
request for further information, if any, and for

(cont. on page 109)
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AN OLD FRIEND (HENRY RADIO) INTRODUCES A NEW NAME ... A NEW VALUE
... A NEW TRANSCEIVER. THE TEMPO 'ONE' SSB TRANSCEIVER REPRESENTS
THE CULMINATING ACHIEVEMENT OF MANY YEARS OF EXPERIENCE IN THE
AMATEUR RADIO FIELD. MODERN DESIGN, SUPERB PERFORMANCE, HIGH
STYLING, STURDY CONSTRUCTION, OUTSTANDING RELIABILITY, EXCEPTIONAL
VALUE - ALL THESE FACTORS COMBINED FOR THE FIRST TIME IN AN AMA
TEUR SSB TRANSCEIVER MAKE THE TEMPO'ONE'THE OBVIOUS CHOICE IN TO
DAY'S AMATEUR MARKET.
Fi\(e Band Coverage: 80 thru 10 meters· Power Input: 300 watts PEP· Selectable
Upper and Lower Sideband • Built-in VOX • Built-in Calibrator • ALC • AGC •
Y2 Microvolt Receive Sensitivity • Receiver Off-set Tuning • All the features you
want at an unbelievably low price ... only $298.00
AC/ one, 110-220 volt SO/60 , cycle power supply . . . $99.00 DC/ one, 12 vcn DC power supply . . . $107.00

TED HENRY (W6UOU ) BOB HENRY (W0ARA) WALT HENRY (W6ZN)

11240 W.Olympic Blvd.,los Angeles, Calif. 90064 213/477·6701
931 N. Euclid, Anaheim, Calif. 92801 714/772·9200
Butler, Missouri 64730 816/679·3127

"World's Largest D istributor of Amateur Radio Equipment"
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P. J . Ferrell W7PU G
6021 S. 11 9th St.
Seattle WA 98178

A Project to develo p an automa t ic ,
solid-sta te CW lD generator was

recently initiated by members of the
Seattle repeater group. Although there
have been a number of recent articles
concern ing such devices,t -2-3-4 our sta rt 
ing point was the FM Magazine article by
Woorc.? The outcome of this project mu st
be classified as an engineering overkill. The
res u lting CW iden tifica t ion generator
features a clocked characte r gen erator (for
flawless CW with variable speed ), inexpen
sive RTL integrated circuit ry, and a
co m pu te r -desig ne d di od e read-only
memory matrix . Also included are " pulse"
starting, a discrete " hold" voltage available
during ID execution , and a co ntinuously
adjustab le keying speed (from far too slow
to far too fast ). Not only are these gener
ators ideal for repeater identification, but
they may be used to identify any amateur
sta tion such as RTTY , ATV , e tc.

The block diagram in Fig. I shows the
major divisions of the ID generator. Many
excellent articles covering RTL logic design

73 MAGAZINE



have appeared in a ma teu r litcrature-:" and
the reader is re ferred to them for back
ground material.

Program Count er and Sta rt /Stop Flip- Flop
T his six-stage ri pple counter consists o f

th ree dual JK fli p-fli ps. The first five
cascaded stages arc the progra m counte r
and count from 0 to 3 1. The last stage is
emp loyed as the sta rt /s top fl ip-flop. Ea ch
stage of a rip ple cou nter is arranged to
toggle (change sta te ) o n t he o utp ut of the
preced ing stage . A five-stage progra m
cou nter has 32 disti nct stages (~ s =3~ )'

(number 32) resets o r clears the firs t five
sta ges, but toggles the sta rt/sto p flip-flop
to the " stop" or set posit ion , t hereby
halt ing t he character genera tor.

A posit ive pu lse in to the " preclear"
input o f FF6 clears t he halt and allows the
characte r ge nera to r to run. thereby initi
ating a cycle of o pe ra tion. A five-stage
progra m co unter was chose n since virtually

all ama teur calls can be e ncoded in 32
charac te rs wor th o f dot s. dashes. and
bla nk s. RT L JK n ip-flops are adve rsely
affec te d by ca pacit ive o ut pu t load s, and

STOP

HOL

+OOT r-t-

+8LANK
CHARACTER
GENERATORREAO - r-

ONLY

MEMORY
MATRIX VARIABLE

CLOCK
'-, r- r-

START I PROGRAM
STOP I COUNTER

D

OUTPUT
CODE
STREAM

START
F ig. 1. CW I D generator block diagram .

When arranged as shown in F ig. 2. th e
program counte r adva nces u nd er the co n
trol of ga te G I which derives it s input from
the charac te r ge nerato r. Ea ch do t , dash , or
bla nk character adva nces the program
co unter by on e count. The last character

will not toggle reliably if the capacitance is
too high. This fa ct precludes the use of
silicon diodes in the and portion o f the
diode me mory .

If th e program co unter o utpu t lines
were buffered {isola te d fro m the fli p-flo ps

(0) INPUT S TO MEMORY

HOLD

STOP

(I ) INPUTS TO MEMORY

, A ,
FF' FF2 FF. FF' F" FF6 +

GI 0 0 0 0 0 0

T T T T T T

, , , , , ,

\ J
START

ROM yF
G.

Fig. 2. Program coun ter.
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TO GATE Gl

•

C- O.I TO O. ~ ~F G3
/-;::: PNP G4

- - c

33K l' I
r I I

-c T T
+BLANK

3V G2 C 0 C
I MEG

CLOCK

OUTPUT
CODE
STREAM

STOP
(I N)

+OOT

Fiij . 3. Clo ck and character generator .

Fig. 4. Diode memory inpu ts and ou tpu ts.

polority of Ihe (l) ou1put
FF5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

FF4 0 0 0 0 0 0 0 0 + + + + + + + +

FF 3 0 0 0 0 + + + + 0 0 0 0 + + + +

FF 2 0 0++ 0 0++ 00++ 0 0++

FFI 0 + 0 + 0 + 0 + 0 + 0 + 0 + 0 +

Keycr? an d fo rms the hear t of the ID
generator_ The charac te r gene ra to r co nsists
of two JK fli p-flops ( FF7 an d FF8) and
ga tes G3 and G4 as sho wn in Fig. 3. A
positive (sto p) voltage on termina l C of
FF7 holds it in the clear sta te, thereby
stopping the character generator. If the
stop voltage is removed , the character
ge nerator toggles in such a manner as to
produce a st ring of dashes at the outpu t o f
gate G4. If a po sit ive (+DOT) voltage on
terminal C of FF8 changes the string o f
dashes into a str ing of dots. A dash (or
blan k) requires four clock pulse intervals
while a dot requires two. Gates G I and G4
each invert the output of gate G3 .

The output of gate G I must be either a
dot or da sh cha rac te r (never a blank) , and
is used to adva nce the program counte r at
the end of each character. The second
inp ut to gate G4 will blan k out the outpu t
co de stream, and is used to produce a
blan k character. If a blank is required, then
a positive "+ BLAN K" input from th e
diode memory causes the dash generated
by the character gene rator to be blan ked

o I 2 3 4 5 6 7 8 9 10 II 12131415

, .l\ ' - - l\ - _ .

W 7E
' l\'l\

) + + 0 + 0 0 + 0 0 0 0 0 + + +

0 0 0 + 0 + + 0 0 0 + 0 0 0 0 0

CHARACTER - •

o

+DOT

+ BLANK

with gates or inverters), then any type o f
diode co uld be used in any memo ry
position ; but germanium diodes have very
low capacitance and may be co nnec ted
directly to the flip -flop o utputs , t hereby
saving the cost of 10 buffer stages.

Variable Speed Clock
The clock circuit must deliver a negat ive

going pulse with lead ing edge of less than
a microsecond duration in o rder to toggle
an RTL JK flip-flo p. The pu lse repetition
rate should be variab le to permi t choice of
code speed. The circuit is shown in Fig. 3
with a PNP silicon transistor paired with
gate G2 . The net effec t is a PNPN switch.
Capacitor C charges to abo ut 2V and then
d ischa rges through the gate with a leading
edge which is very ab rup t.

Nearly any of the new PNP silico n
transist ors will work in this circuit. The
mini mum value fo r R is about 33 kr2 else
sufficient curre nt is available to hold the
switch in conduction (just like a neon
relaxation oscillator). For R much above I
Mr2 insuffic ient current is availab le to
init iate the regen era tive "snap" action.
Values of R be tween these lim its wo rk
well.

Charac ter Generator
The elect ronic genera tion of Morse co de

requires the creation of do ts , spaces,
da shes, and blank s which have a precisely
specified relat ive length . Th 0 dot an d space
are each of one uni t duration, while the
dash and blank are each of three units
durat ion .

An extreme ly cleve r charac te r genera tor
was borrowed from the Micro-Ultimatic
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4.7K

FF I
(lor 0)

FF2
(lor 0 )

FF'
( lor 0 )

FF'
(l or 0)

FFO
(lor 0 )

Output
line

OI--+OOT or
+ BLANK

Fig. 5. Diode decoder for program coun ter.

out - which results in the transmission of a
blank charac te r.

Thus, the role o f the diode read-only
memory matrix is to pro vide just that
sequence of +DOT and +BLANK inputs to
the charac te r generator which results in the
transmission of the desired code st rea m.
Gate G4 is the output with a plus repre
sent ing " key down" and a zero represent
ing "key up."

Diode Read-Only Memory Matrix
This is the hard part ! Each desired code

stream requires a distinct and differen t
read-only memory design. A +DOT voltage
must be produced by the diode memory
for each program counter sta te that cor
respo nds to a dot in the desired code
strea m, and a +BLANK is required for each
blank character. An example is presente d
in Fig. 4 .

i.e . if neither a +DOT nor a +BLANK
occurs, a dash resul ts. Each of the 32
program counte r states must be accounted
for since they all appear on eac h ID
execute cycle.

Figure 5 shows the method fo r decoding
the program counte r. The five terminals
marked FF I through FF5 are connected to
either the I or 0 side of the respective
flip-flop. If any of the five connec tions is
lo w, then the who le co mmon line is low.
The only ti me the commo n line can be
high is when all five input connec tio ns are
high. For any given connection, this will
occur exactly once during each program
counter cycle. This type of diode decod er
is often called an and gate since it has a
high output only when all inputs are high .

Because of the diod e o ut put from the
common line, these decod ers may be
paraIleled to obta in the required +DOT and

FF 5 0 • • • • • • • • • • • • • • • + + + + + + + + + + + + + + + +
FF' • • • • • • • • + + + + + + + + • • • • • • • • + + + + + + + +
FF' • • • • + + + + • • • • + + + + • • • • + + + + • • • • + + + +
FF2 • • + + • • + + • • + + • • + + • • + + • • + + • • + + • • + +
FFI • + • + • + • + • + • + • + • + • + • + • + • + • + • + • + • +

0 I 2 • • • • 1 8 • 10 " 12 13
" '" I. 11 18 19 20 21 22 23 24 25 26 27 28 29 30 31

, - • , • , , , • , - • • , • , - • • , • • -
0 E W 7 0 B F

• • • •
• • • • • •

• • •
• •

DOT MAP

0 • 12 8 2' 28 20 18

I e 13 s 2. 29 21 11

• 1 '" " 21 31 2 . I.

2 • "
10 2. 30 22 18

5- INPUT
K ARNAUGH MAP

Fig. 6. Using rhe K arn augh map.

x x x x

x x
x x x

BLANK MAP

Su ppose that the fi rst letters of the
desired code stream were " DE (blank ,
blank)WT'. The program counter sta tes are
shown corresponding to the required o ut
puts from the diode memo ry matrix . A
dash is seen to be the " default" condi t ion;

SEPTEMBER 1970

+BLANK fun ctio ns. This paralleling is
ofte n referred to as an or gate since any
high inpu t results in a high ou tput.

In the example of Fig. 6, the desired
code strea m has 15 dots and 9 blanks. If
we employ a separa te diode decoder fo r

19



each one, then a total of 24 decoders
would be required: 15 would be para lleled
to give the +DOT signal and the remai ning
9 would be paralleled to provide the
+BLA NK signal. Each decoder req uires 6
diodes for a gra nd total of 144 diodes to
build a straigh tforward read-only memory
usi ng this techn ique .

Fortunately for us, the English philo
sopher George Boole published his l nvesti
gution of the Laws of Thought , in which he
reso lved the ambigu ity of the words and
and or by means of a kind of algebra. In
19 38 , eighty-four years later , Prof. D. E.
S han n on (t he i nf o r mation Theory
Shannon] put Boola's alge bra or Boolean
Algebra to usc in the Symbolic ~ nutysis of
Relay and Switching Circuits, T his classic
paper has revolutionized switching design,
and has led to the develo pment of minimi
zation techniques which can drama tically
reduce the diode count of our ready-on ly
memory. The details of these methods and
the underly ing t heory are beyond the
scope of this article, but for those who are

fasc inated by this st uff, standard texts are
available which will quickly disp el the aura
of " black magic" that seems to surround
this area.IS

For o ur purpose , a gra phical reduction
technique known as a K arnaugh map will
be employed . Figure 6 illustra tes the
process for the code stream DE W7DBF.
The polarity of the I output levels of
flip-flops FF I through FFS are shown as
the program counte r steps from 0 (all FFs
clear) to sta te 3 1 (a ll FFs set ). T he sample
code strea m begins with a blan k and has
three blanks separating the DE from the W

A Karn augh map organ iza tion of pro
gra m counte r states is presented, flanked
on the left by the DOT map and on the
right by the BLANK map for the desired
code stream. Red uction is accomplished by
" folding" the map about any of the
divid ing lines and pairing the marks (d ots
or blanks) which over lap. For example,
fold ing the DOT ma p about the ver tical
cen terl ine pairs dot S with dot 2 1, and dot
9 with do t 25, and dot 15 with dot 31.

R-4.7K
-JVVv-

NO
CONNECTION

+
GERMANIUM

DIODE

+
SILICON
DIODE

R .,
R

-,
·,

R
. ,
· ,

R -:
R

· ,
.,

R
· ,
· ,-,

R .,
R

· ,
· ,

R ·:
R

· ,

· ,

+ OOT

+BLANK

TO
CHARACTER
GENERATOR

+3V o I
FF'

I 0
FF2

o I
FF3

I 0
FF4

o I
FF5
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Fig. 7. Diode read-only memory ma tr ix for " DE W7DBF. "
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WHEN IT COMES TO ANTENNA SYSTEMS... IS YOURS
a space problem? ~ budget problem? an applications problem? an installation problem?

or sImp ly a problem of where to buy?
You r o ne-sto p soluti o n is ANTENN AS . INC.
Ex cl usivel y spec ialists in rad iat ing system s, c o m p le t e s y stems o r an y c o m p o n e n t part .
Arr ay s - c o m p lete or in ki t f orm, Quad s, yagis, d ip o le assemblies. \/er t i cals -fix ed o r m ob ile. t owers.
m a sts, r otor s. g u y a n d ccr ueo t c a b le, tra n sm ission line , c o a x re lays a nd swi tch e s. c o n n ec t Ors and
adap t o rs, t e s t gear, t echn ical pu b lic a ti o n s, c o r ro sio n re s is t ant h ardwa re , c o rro sio n pro ofing c h em ic a ls ,
insu lators, instal lation a nd wi r ing hardwar e . aluminum t u b ing a n d p l a te , w i re , and much , m u c h m ore .

If y ou r req u irem en t s are f or a c o m p l e t e sy stem , m a jor c o m p o n e n t s, o r the sma ll est y e t i m p o r ta n t
p iece o f hard ware -

Our prices and deliveries are hard to beat . . . anywhere.

ANI[NNASINC Dept. B, 5 12 McDonald Road :~gTe~:;'~~~: ~~~~~:~;f~~'::U~~:;~~~::
[ , • Leavenworth, Kansas 66048. $ 2.00, ref undable, fir st o rder.

Successive pairmg, then pairing pai rs, e t c.
allows a red uction from the o riginal 144
di odes to a total of 48 dio d es arra nged as
shown in Fig. 7 . Note that in F ig. 7 , th e
0 /1 flip-flop lines a rc reversed for r:F ~ and

FF5 00 0 0 0 0 00 0

FF4 0+ 0+

FF3 00 • 0 ++ • + 0 + •
FF2 00 0 0 0 0 00 0

FF 1 0 0 0 0 0 0 00 0

O B 4 12 Pairing
A and B

(A) (B) (C)

Fig. 8. A ctual reduction procedure.

FF4 . This reversal ru ul criull y sim plifi cs
prin ted circ u it co ns truc tio n.

As an exam ple of puiring , conside r th e
blan ks in positions O. 4 . X. a nd I ~ o f the
BLANK map of Fig, 6. If t he map is fo lded
about the second ver tical line ( the o ne
separa ting posit ions 4 and I ~ L t he n b lank
4 pairs wi th bla nk I ~ . and bl an k 0 pai rs
wi th blank 8. If we fold aga in . then all four
h l·IOlL· c "f'lin"j rll'

is illustrated in Fig. X. In part A. th e
program co u nte r sta tes for posit io ns a and
8 arc compared. T hey d iffer in exactly one
F F positio n (FF4) <I S <I II pa irs must. A
single d io de decoder of the type shown in
Fig. 5 cou ld get both b lan ks si mply by
neglect in g to connect to F F4 . It even saves
o ne and d iode.

Part B o f Fig. g presents t he same
comparison for b lank 4 and blank I ~ . and
agai n t he y d iffer only in F F4 . In part C. a
com pa rison o f t he a/R wit h the 4 /1 ~ pairs
sho ws tha t t hese d iffer o n ly in F F3 . Thus.
if <I three-in put d iod e d ecoder o f t he ty pe
prese nted in Fig. 5 were con nected to FF I
(0) , FF 2 (0) , a nd FF 5 (0 ). it wo u ld give a
+BLAN I\: fo r all four desired progra m
coun tc r sta tes 10. 4 . R. and 12 ), Wi tho u t
t his red ucti o n , 24 d iodes (six for eac h
blank ) would have heen requ ired ra t her
tha n the four act ually required . T h is diode
decod er may be found in F ig. 7 as the firs t
line in t he +B LA NK group.

T he foregoing exa mp le illust ra tes the
usc' of <I Ka rna uuh map. The sta tes which

- FN/FM

•

20

Rockville. Co nn. 06066

2+2+2

•-,,'
"'!~~E~3

New AN jSSQ·23A Sonobuoy for a quick & easy 2 me ter
Transmitter.
New - with tubes - less Hyd ro p hone, Battery & Antenna, with or igina l
inst ruction book. Giant 25th anniversary flyer ou t September-Write for your copy.

DENSON ELECTRONIC CORP.
1203' 875-5198PO Box 85, Longview St.

, AN SSIl·23A On ly $14.95
~. Sonobuoy .Include $2.00 for postage and hand ling

~~
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ma p, and then the actual reduction is
performed as in Fig. 8. It should be noted
that some states will not pair at all, such as
blank 27 in Fig . 6. To pick up this blank, a
fu lt five-in put diode decoder is requ ired .
From Fig. 6, we see t hat fo r blank 27, the
program counter is in sta te " ++0++" and
the resulti ng diode decoder can be found in
Fig. 7 as t he bottom diode line.

The ru le whe n pairing states is that t he
two program counter states can diffe r in
exactly one flip-flop position . All other
positions must agree, including any
omitted connections as in Fig. 8, part C. If
there is disagreement in more than one FF
position, then these two states do not pair.

After comp leting the reduct ion process,
check to make sure that every necessary
sta te has been covered at least once by one
of the final decoders; otherw ise, you may
be surprised at the resu lting code stream.
This type of calculation, once u nderstood ,
is not particularly difficult, but it certainly
is tedious and has lots of room for errors.
Slight changes in the desired code stream
(even position) can have a huge impact on
the diode count.

For example, the diode count for the
code stream in Fig. 6 is 48. If just the DE is
slid one count to the right , a new code

EXEC UT ION BEGI NS•••

stream is fo rme d which sta rts with two
blanks, and has two blanks bet ween the DE
and W. The diode count fo r this new
stream is 55. If t his new st ream is shifted
two positions to the left, so that the t wo
leading blanks be come trailing blanks, then
the diode count becomes 85. These effec ts
are unpredictable , and for complete
opt imiza tion each code-strea m versio n
must be reduced separa tely , and the results
compared. This great ly increases the
already great tedium of such calcu lations.

Comput er Optimization
In order to minimize the pain of diode

memory design, the task was subcontracted
to a digit al computer. The Seattle repeater
group is extremely for tuna te in having
remote access to t he University o f Washing
ton Computer Center's Burroughs B5500
computer, one of the nicest hardware/soft
ware systems ever put toge ther. The resulting
program in extended ALGOL accepts the
desired code stream (in do ts, dashes and
blanks) as an input and performs a com
ple te Boolean reduction fo r both +DOT
and +B LANK diode decoders .

If t he specified code stream is less than
32 characters (more than 32 characters are
no t allowed), then the compu ter assigns
the necessary trailing blan ks and performs

CODE STREAM r -.. • .-- --... -.. - ... .. -.)

REQU IRES 4 8 DIO DES AND 10 RESIST ORS.

PLACE SI L ICON DIODES <S), GERMANIUM DIODES <G b AND
c.. 7K RES I STORS CR l I N THE FOLLOWING POSITI ONS.

D B 0 1 2 3 4 5 6 7 R 9 +
S G G R
S G G G G R
S G G G G R
S G G G G R
S G G G G R
S G G G G R

S G G G R
S G G G G R Fig. 9. Computer printou t.
S G G G R
S G G G G G R

EXECUT ION COMPLETE •••
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the- required reduction s. and repeats th e
proce ss for ea ch shift of the code st rea m
until all the traili ng bla nks ha w become
leadi ng blanks. The code stream versio n
having the smal les t d iode co unt is printed
out alo ng with d iode and resistor co unts
and an actual ma p of the en u re d iode
read-only me mory matr ix . Exam ples o f the

digita l co mputer print o ut arc shown in Fig.
<)

Construction
T he fou r dual J K flip-flops a rc Moto ro la

MC790P (or HFP 57~ ) and the quad
2-inpu l gate is a Moto rola Me 724P (o r
HEP 570 1. Virt ua lly any PNP silico n t ra n-

• •
e

en

T••

", ,,en
"mm
0"'''em ..;.,," ";

..;r
mm

"

Circu it board (bottom).

•
t

<:>

•

J

o

m

+

L-'"

L-'"

•
-V

• 7\ 0 0c.n

-V- +

•-V

C>•
JL
•

o

"..;m
en

.rc:
•

•(J....

•

Circuit board (top).

F ig. 10. F ull-size repro duclions of PC board.
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sistors will functi on in the dock circuit. 1\

HEP 57 is a good choice. Bo th germanium
and si licon diodes are u sed in the diode
read-o nly me mory . Germanium diod es are
em ployed fo r the and funct ion , since their
low j u nc tion capaci ta nce will not load the
JK fl ip-flops in the program counter.
Either silicon o r ge rma n iu m diodes ma y be
used in the or fun ctio n, with silicon signa l
d io des preferred since they result in a
highe r noise ma rgin fo r the memory . Cheap

diodes arc ava ilab le from various so lid -sta te
sup ply ho use s. Po ly Paks feat ures 50
silico n o r germaniu m diodes for $ 1.

Both sides of 3 x 5 in . d o ub le-sided PC
board a rc shown in Fig. 10. A o ne-sided
board was used fo r the first few mo d els,

the const ruct ion o f this ID genera tor, t he
bui lder sho uld o b ta in as many o f the
referenced ID genera tor a rti cles' -2- 3-4 as

can be fo und and read them over carefu lly.
The additional background materia l will
am ply repay the effort involved .

The Seattle repeater group can supply a
moderat e number o f tinned epoxy - jilass
circuit boards fo r thi s ID generator. T he
hoard is not d rill ed , but assem hly ins t ruc
tions and a co mp u te r o p t im ized d iode map
for the c irc u it board is included . Be ce rta in
to specify the desired co de stream, keeping
in mi nd the absolut e lim it of 32 cha rac te rs
(dots, dash es, and hlunk sl. Unit cost is $10,
and t hey may be o bta ined from U1I: Seat tle
repeater group, I X235 46th PI. ~., Seat tle
WA 98 188.

Here 's wha t the board looks like when the fJatpacks and diode matrix are soldered in. The vertical
placemen t of the diodes helps to keep the size down to this 3 x 5 in. circuit board.

with a second 3 x 3 in . board used to
comple te the mat rix connect ions. T his
"cord wood" construction is a p leasure to
loo k at , b ut a nightma re to wire lip . If a
d iode goes "west" o n a cord wood style
ge nera tor, it is best to th ro w it awa y , since
unso ldering about 80 diodes and resisto rs
and then gett ing t h ings back toget her is
even worse than the in itia l construct ion
effo rt. A double-sided epoxy -glass PC
board is recom mended for the ID gcn cr
:JI m . An operatio nal genera tor shou ld be
enclosed in a meta l box w it h all lead s
by passed fo r rf. Even V HF/ UIII' fields
have t he ab ility to drive RT L logic ci r
cui try absolu tely c razy. Before undertaking

24
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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 air comparison .. . this array con
tinues to outperform all competition .. .
and has for two decades. Here's why
· .. Telrex uses a unique trap design
employing 20 HiQ 7500V ceramic con
densers per antenna. Telrex uses 3 opti
mum-spaced, optimum-tuned reflectors
to provide maximum gain and true FIB
Tri-band performance.

ONLY TELREX GIVES YOU ALL
THESE FEATURES •••
• Power rating 4 KW PEP . . .

rain or shine
• Wind rating survival 110 MPH
• Patented broad-band coaxial Balun
• Heavy-duty steel gusset mounting

plate
• Aluminum boom 2 in., 2% in. 0.0.
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• Large diameter, .058 wall taper

swaged dural elements for minimum

weight and exceptional strength
to weight ratio

• Stainless steel electrical hardware

With a Telrex Trl-band Array you get 49
Ibs. of educated aluminum engineered
and built to provide many, many years
of performance unmatched around the
world by any other make. Longest ele- •
ment 36 ft. Turning radius 20 ft. Shipping
weight 65 Ibs. Shipping container 13 in.
x5in.x13ft.
Note : If not available from your dealer,
order direct. You'l get fast, personal
service.

Telrex Labs are design engineers, inno
vators and manufacturers of the world's
finest ¥4 to 160 meter communication
systems and accessories priced from
$25 to $25,000.

For technical data and prices on com
plete Telrex line. write for Catalog PL 70.
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over 50 years (pounded those we build can be cost more than a Rolls
brass for 25) and found out ruined in two minutes by a Royce. Three of our cus-
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tennas were the weak link. leave 'em up the way we them . . . that's living."
We changed all that." make 'em."
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Thomas J . Warnagiris K3GS Y
118 WaupeJani Drive
State College PA

ha ppen s to the 8.2V when a few milliamps
are diverted from the diode to the base of
Q 1. Q I and Q2 have only curren t gain and
no voltage gain due to the way they're
connecte d. This means that the 8.2V of the
zener ap pears across the load . Actually .
the re is a small voltage drop through each

T
7.5\1
I5A

{ 'OA ~ I
:

01
2N277

IN 00
-16\1 6Bn 0 ' 6 .5-,W 2N3635 0-

'"., INI769 -,8.2\1 ,

10

mind I came up with the circuit shown in
Fig . 1. It worked so well that I thought
others with 6V gear and 12V vehicles
would like to try it.

Operation
When I switch from transmit to receive,

the current to my transceiver jumps from
1. 5 to l2A . As this happen s, the curren t to
the base of Q1 changes from a few mi cro
amps to on ly a few milliamps due to the
current gain of the tran sistors. The base
current for Q1 is drawn from a point at
8.2 V; voltage is produced by a zener diode
and a 68[2 resistor. The zener di ode main
tains esse ntially the same voltage when the
curren t through it changes. So with about
100 rnA flowing through the diode, little

M obile gear designed for 6V batteries
is often sold at a bargain price

simply because 6 V elec trica l syste ms are
not as co mmon as they once were. I
recen tly bought a 6V transceiver sui table
for 2 me ters FM. At the time, I had visions
of doing a little tinkering to change the
internal supply to 12V. Unfor tu nate ly, t he
internal supply turned out to be almost as
co mplicated as the rest of the transceiver.
Instead of a lit tle tin kering it was going to
be a lot of hard work . One possible
alternative was to somehow get 6V from
my car's 12V elect rical system.

The classic method of using a dropping
resistor wouldn' t work in this case. Like
most transceivers th is one required almost
ten times as much current whi le transmit
ting as it did when receiving. Wi th a
dropping resistor this meant providing th e
proper current and voltage while receiving,
then upping the source so I st ill go t 6V
whe n I tried to draw ten t imes as much
curren t for t ransmitting.

The solution was to build a device that
would de liver a constan t voltage u nder all
condit ions. This device wo uld also have to
ha ndle currents of from 1 to lSA and ye t
be cheap enough to make buying 6V gear
st ill seem attrac tive. A little investigation
pointed to a solid-s tate regula tor as prob
ably the best answer. True, it wo uld be as
inefficient as a dropping resistor power
wise, but for my purpose, simplicity and
low cost were more important tha n power
efficie ncy . So with these req uirements in
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Inside view of the regulator. A JI components except a zener diode are epoxied to the heatsink.
The small fiber glass board holds the eener and acts as a strain relief for the heavy wires.

•

Top view of the regulator showing input and
output Jines. AJJ other circuitry is loca ted under
the heatsink.

I mounted mine on t he back of my
transceiver as shown in the photo . This
allowed the chassis to carry away most o f

. -
~ . -

the excess hea t. The 2N3 635 and t he 2W
resistor normally run warm, too, so I
epoxied both to the underside of th e
heatsink. T o hold the zener and serve as a
strain relief for the heavy wiring, I made a
small fib erboard card. T he card fit nice ly

t ra nsisto r , and the vo ltage to the trans
ceiver is abo ut 6.5 V.

Parts and Cons truct ion
When I first began collect ing parts fro m

my regulator I bought a barga in power
transist or and a hea tsink fro m a mail order
surplus dealer. The rest of t he par ts I
scrounge d fro m my junkbox. Unfo rtu
nate ly, a 2N3635 happened to be the only
transistor I had on han d with the right
characteristic t o drive the power tra nsistor.
I say "unfortunately" because a 2N3635
carries a ra ther high price. Luckily , there's
a large group of cheap tra nsistors (2N2 14 7,
2N4 314 , 2N36 13 ) that will work as well . If
you don't use a 2N 3536 you'll find that
the regulator part s are low cost, eas ily
fou nd items. Yo u can buy every th ing
necessary from any large electronic d istrib
utor at a cost of abou t $6 or less.

T he parts you end up with and the
space ava ilable will determine the exac t
lay out. Placement of parts is not cri tical,
but try to put t he regulator in a spo t where
heat will not be trapped. For best heat
removal, mount the regulator on a large
metal surface, with the heatsink fin s open
to the air .
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Incentive Licensing
Is Here!

Brush up- Tone up- Shape up
with AMEeO Technical Books
and code practice records.

EASY·TO·UNOERSTANO BOOKS
# 16·01 Advan ced class license guide 50
# 1),01 Exira cla ss license guide .75
Radio amateur Iheory course. Lalest edition
is ideal for brushing up.
#102·01 (over 300 pages) 3.95

THE FASTEST ANO SIMPLEST WAY
TO INCREASE COOE SPEEO...

AMECO COOE PRACTICE RECOROS
(33 1/3 RPM)

# 1003 Contains material to increase
code speed from 13 wpm 10 22 wpm 3.95
# 106·33 19 to 24 wpm supplement
10 above 3.95

ANO FOR THOSE OF YOU
WHO ARE A BIT RUSTY

# 103-33 Contains material for 8 10 18 wpm 3.95
# 105·33 supplement 10 above 3.95

AT LEADING
HAM DISTRIBUTORS

-AMECO--
DIVISION OF AEROTRON, INC.
P. O. BOX 6527 • RALEIGH N. C. 27608
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under the cen ter sect ion of the heatsink
desp ite having some of the space taken up
by the epoxied parts. From the card I ran
14 AWG stranded wire through a 20A fuse
to a plug designed to fit a cigar-ligh ter
socket. Wi th everyth ing except the fuse
enclosed by or mounted on the heatsin k,
the regulator proved to be both co mpact
and rugged .

Checkout and Alignmen t
When the regulator is completed it will

req uire some sim ple tests before it's ready
for operation. Carefully check all t he
wiring before connecting it to a 12 V
supply . Because of the high curren t
involved, a wiring mistake could be danger
ous. As a check on the output vo ltage ,
connect about a IOn l OW resistor to the
output and a l2V supply (or car battery)
to the input. Measure the vo ltage acro ss the
10[2 resistor (should be abou t 7.5 V). This
will be the o utpu t voltage under ligh t load.
When the current drain is raised to l SA,
the vo ltage will drop by about a vo lt . The
drop is usually all right since most 6V gear
will work fro m a 6 -8V supply. (f you feel
tha t the ou tput vo ltage is too high for your
application , change the 8 .2V zener diode
to a 7.SV diode. This will drop the output
voltage by 0.7V .

Comme nts
Once testing and alignme nt are com

pleted , the regulator should be in good
working or der. The output voltage will st ay
almost constant even if the supply voltage
goes as low as IOV or as high as l6V. And
currents of I -1 5A can be drawn with only
a sma ll change in output vo ltage. I don' t
recommend apply ing more than 16 V to the
regulator or drawing more than 15A
through it ; such conditions exceed the
ratings of the power transistor. Also, don' t
t ry to draw maximum current continuously
if your heatsink is no t capable of dissipating
at least I SOW. If you don' t in tend to draw
high curre nt or you draw high current
in te rmitten tly, a smaller hea tsink can be
used.

Author 's no te: Thanks to Nevin Davis,
Pine Groves Mills, PA, fo r the photos used
in this article .

. .. K3GSY •
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Ken Brown KH6A F
Box 15 73
Hilo HI

•

o.----~I

•
SCI a or

• •
n Ica In

R elatives of th is little gadget have been
around a long time! Even the tran

sistorized versions, which usually leave
something to be desired . With an F ET,
ho wever, we are back in business as with
tubes, but with many advantages.

The range of this oscillator is fa ntas tic.
That is, without any circ uit tricks or
special handling. The low frequency en d
was carried down to the I MHz in order to
cover the lowest ham band . The h igh end
takes care of 250 MHz easily . This ca n be
ex tended with a lit tl e more effor t.

Use of a field-effec t transistor (FET)
allo ws operation more nearly like the tubes
with which we are, perhaps, more famil
iar. However, we are no t ti ed to the power
lines, which alone makes it wor thwhile.

A 2N4 22 I FET was used in this ind i
cating oscillator . Very likely other FETs
will work also. The MOSFETs also should

be as good, if not bette r. The new ones
with b uilt-in diode pro tec tion would be
m uch easier to handle.

S tandard banana p lugs spaced ~ in. make ideal
bases for the coils. The lower frequency coils are
wound on polystyrene forms.
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180 180

1.5V

stry rene or ot her good rf ins ulat ing
ma terial) . T he meter should be a 50 pA
movement ; otherwise, a meter amplifier
such as the one shown schema tically in Fig.
2 will be necessary. This is no problem, as
there is room for th is amp lif ier on t he
circui t board.

A thumbwheel from a BC-375 t uning
unit co uld be used very nicely as a d ial.
Three sides have been left clear for ease in
placement of uni t when in use . Plug-in coils
makes for easy bank change and applica
tion to the jo b at hand. Stand ard-spaced
banana pins allow for use with o ther
accessories. Use 5/8 in . polystry rene t ubing
and stud-type banana pins.

A d ual banana plug can be used during
construction for se tting the spacing
accurately. The coils shown have the pins
wired in place for stronger mechanical
asse mbly. Drill a hole fo r about 24 AWG
copper wire on each side of the pin studs
which will lie alo ng each side of the poly
tubing. Use a number 59 or 60 dri ll . One
wire is enough on each pin. Form a hairpin
with about an inch of wire, push it through
the drilled holes ·fro m the outside. Now
twist tigh tly with longnose pliers, cut it off
shor t, but not so short as to allow t he wire
to untwist! T hen apply several coats of
liquid "poly" cement. Be sure to move the
coils frequently during the ha rd ening
period to make sure the liquid "poly "
flows eve nly over the stud and forms a
sligh t fille t with the tube . Epoxy doesn' t
seem to work well with po lys ty rene .
Neit her Allied nor Newark list liquid poly
sty rene any longer , bu t your neighborhood
hobby shop should be well stocked .

The lowest frequency co il (number 1,
0 .95- 2.2 MH z) was made fro m a Mille r
951 fe rrite 0.5 mH choke with 6 o r 8 turns
removed - just enough to slip inside the
poly tubing. Some reaming may be neces
sary. The number 2 coil (2.2 -5 .4 MHz)
was made from a Miller fe rri te antenna unit
with the slug perma nently insta lled in the
top end and all lugs and mounting hardware
removed . This coil was also mounted inside
the poly tubing . The number 3 coil
(5 .4 - 13.5 MHz) consists of 32 turns of 28
AWe enameled wire, close-wou nd on the
outside of the poly t ubing. All coils are 2Y2

v

2N35

,y y

50pF 50pF

.00 2 / I : 1m
/ , •

, i>I 2N4221
.001

1'-.::./
9, / "'

• 47K

.001

~IOK
/ SENS I,

I' ADJ

50~A :>--J\!

/1

x_

Fig. 1. Indicating oscillator circuit diagram.

+

x -f--1

The circuit ( Fig.L) is no t critical. How
ever, the sensit ivity control should not be
bypassed. Layout could possibly be im
proved with a slightly larger box, allowing
the dial to be placed on the face with the
meter. It is a good idea to keep the layout
symmetrical as fa r as possible , particularly
the tuned circuit . T his' can be seen in the
photo of the insi de view. T he box used was
an LMB 532 EL with t he cover reversed to
allow for coil mounting insulator (poly-

Fig. 2. This meter amplifier will increase the level
of the signal so that a less-sensitive me ter than SO
J.1A may be used.
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Only 500 copies of this collector 's edition have been pnnted. The
material consists of FM bulletin's rarest issues, and is reproduced in
its original form by lithography. Contains FM Bulletin, Volume I (Feb.
1967 to Feb. 1968) .

Interior view of oscillator with co il attached shows const ruction of the au thor 's version .

in. long wit h windings as near the end as
practical. The num ber 4 coil (27 - 50 MHz)
consists of 10 turns of 24 A WG enameled
wire, close-w ound . The numb er 5 co il
(45-100 MHz) consists of 2 t urns of 14
AWG enameled wire, self-su pporti ng. T he
number 6 coil (60 - 270 MHz) is one

hairpin loop 3/8 x 1 in.
A jack is provided for head phone usc .

The screwdr iver-adj usted mi niatu re po t is
for zero adjust me nt of the meter ampli fier.
lt can be seen in the pho tograph .

. .. K H6AF •
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FOR TUNING
YHF RECEIYERS

LOW A
COST N

OSCILLATOR 0

Bill Hoisington K 1eLL
Far Over Farm
Peterborough, N.H.

O ne of the most useful test-equipme nt
gadgets the home brewer can build is a

signal genera tor. The one described here is
of commercial quality and it can be com
ple tely contained inside a waveguide. Posi
tioning, by sliding along the waveguide,
provides a variable-strength stable signal of
one millivolt, one microvolt, one nanovolt ,
or Jess, dropping down grad ua lly to a true
zero. It docs th is in a perfectl y smooth
fashion wit hou t steps or jumps so that
every fraction of a decibel in lower noise
figure shows im mediate ly on the slide d ial.
What's more, the slide can be cal ib ra ted so
that FM'ers can use the device for d irectly
measuring rece iver sensitivity in ten ths of a
microvolt.

In build ing a 6 meter receiver recently
for maximum absolu te sensi tivity I nat ur
ally had to check especially on the first
stage rf t ransistor and circuit fo r min imu m
noise figure. (F o r t h is type of work you
must have a signal generator capable of
being atten ua ted o ut of sigh t with any
receiver you can buy fer any money.) The
usual genera tors on the ma rke t under $100

32

do no t do th is. And ma ny of the very
ex pensive ge nerators get so leaky that they
have to be use d 200 ft fro m the rece iver.
At any rate, the genera tor described here
can he made up quickly and at lo w cost,
and it is stable, rel iab le , and infinite ly
variable.
Wavegu ide

The only possible d ifficulty might be in
obta ining the piece of waveguide needed .
T he piece I used is 4 Y4 in. wide by 2 1/8 in.
high, and is 24 in . long. If you have a
choice, get a piece a li ttle longer. You
could make up this it em out of brass o r
copper if you had to , because in th is case it
is not used to carry energy but to at tenuate
it, so the worse you make it the better!

T he waveguide must not have any holes
in it and should be reasonably smooth
inside; othe rwise your dial would no t read
smooth ly in attenuation. You could use
copper or alu minum drain pipe, although I
have no t tried them yet. Working d irect ly
on the rf', th is at tenuu tor is good for any
kind of mo dulation, including SSB, FM,
pulse, o r what have you.
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CARDBOARD OR PLYWOOD
BASEBOARD, SLIDES IN a OUT

RCA
JACK

I'#.J J I

RECE IVER
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PLATE
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END CAP.
MUST BE TIGHT I

SIGNAL
GENERATOR
PLATE

WAVEGUIDE
CLOSED AT REC . END,
OPEN AT THE OTHER END

I
I_ ___ ........ J

..
o

DOWEL

Fig. 1. Sketch shows plan-view layout of unit inside waveguide arrenuetor. The oscillator unit is
mounted on a flat wood or cardboard strip that can be calibrated to give accurate indications of o u t
put signa l.

Co nstruction
Figure I shows the basi c idea. When th e

signa l generator plate is close to the
receiver pick up plate , you can get about
100 m V of signa l into the receiver, and it is
handy for checking diode receivers. When
the two plates are abo ut 8 in. apart , the
signal is j ust detectable on a good receiver .
Ad di tiona l spacing bet ween plates amo unts
to "waveguide beyond cu to ff. " I do no t
believe tha t the re is any receiver in the
world that can pick up the signal mu ch
beyond the 8* in . point.

Pre tt y soo n in your receiver "peaking"
work you get to that signal tha t may be
but a tenth o f a microvo lt o r so, and you
begin dreaming abou t cryo gen ic front ends,

masers , and such . As me nt io ned , every
fra ctio n of a decibel lo wer in noise figure,
every im pro vement in se nsi tivity comes o ut
rigorously and relentlessly on that slide
d ia l. You can easily check which of your
lo w-no ise transisto rs is rea lly lo w, whe ther
tha t MOSF ET will do a better o r worse job
for you, and in whi ch ci rcui t.

As yo u go up in freq uency you may
have to make smaller and sma lle r oscil
lat o rs in o rder to fit in sma ller waveguides
to get the cutoff effect. (That will not be a
problem if you read 73; the May issue
described a "postage-stamp-sized" rf gener
ator that is an ideal ca nd idate for the signal
source.)

1 1/2 in. S Q
BRASS
PL ATE

09
HEP~~'"

MOOULATE O·

AF OSC 02
HEP55

0 '." HEP55 ' ,' 500Q
'n

C ARl56

,'" II1. 5 1<
,

"-sv ".2 .9V 1 25
,. F

" " . 9 V
<70' 09 \

.9V MOD COf'rlT Rot.. R4

Fig. 2. Schematic of generator. This en tire assembly a bout 3 x 4 in. includin g small 9V battery and
switch must be entirely inside the waveguide. No wire or metal of any kind can be brought o utside.
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-Feature This-
MnZ

, c

SIGNAl/ONE'S CX7
•gIVes you...

ALL the coverage you're looking
for.

Cost, clutter and operating
confusion are eliminated by the
CX7.

All HAM BANDS from 160
through 10 meters in full 1 MHz
ranges plus overlap for MARS.
WWV.

All POPULAR MODES of
operation ...
- Upper and lower sid eband
- True break-in CW
- Compat ible AM for VHF

convenience
- FS K MODULATOR PLUS IF

Shift" allows use with popular
2125/2975 Hz frequencies

STANDARD "BUilT-INS" are
yours . ..
_ Heavy duty AC power supply
_ RF clipper
- Seco nd Receiver capabilit y
- CW keyer
. p r e c is i on f r e qu e n c y

meter/calibrator
- Even a folding bail!

Write for illustrated brochure.
"Petent applied for

" I t $peaks for Itsel'"

A Division of Eel (An NCR Subsidiary)

2200 Anvil Street No.
St. Petersburg, Fla. 33710

Circuit
A crystal oscilla tor, an af oscilla tor, and

a simple class A modulator do a n excellent
job to start with. Figure 2 shows the
present unit as used on 6 me ters. It must
be stressed again that no wire or other
piece of me tal may be allowed to reach the
outside from this assembly. I'm making up
ano ther for 2 meters soon (still my favo rite
band ) and will t ry one on 45 0 a little later.

Audio
A co n t r -ol led-fee dback t ransfo rmer

coupled af osci llator does a good job in
furni shing a sine wave. A Motorola
HEP55 is used fo r the oscilla tor, with
feedback to the base from the collecto r
through transformer T I , contro lled by
resisto r R2. Audio outpu t is taken off the
5 H1 winding of T I. is fed through R4 the
modulation control, and then to the base
of af modulator Q2 . Transistor Q2 is set up
for low-power class A operation because
not much modulation is needed for the
signal generator. Transformer T2 is an old
SW unit fro m "tube-type portable" days.
The secondary of T2 feeds a mod ulated
-t9V signal to Q3. the crysta l-controlied 50
MHz oscilla tor.

This rf oscillator is one of my negative
feedba ck jobs with phase reversal in the
crysta l. A I Y2 in. sq uare pla te is t ied onto
the collector. rad iati ng ene rgy to the
receiver pickup plate faci ng it inside the
waveguide . T his energy is rapid ly attenu
ated as you move the plates apart, and
should be impossib le to detect after some 9
or l a in . of separation .

Once again, do not bring any wires or
any other metal or conductor out from the
oscillator assembly . If you want an outside
controlled switch or other control, bring it
out as a wooden dowel ha ndle.

That's about it. Tune everything up
outside the waveguide on the be nch; when
you 're sa tisfied, plug your best 6 meter
receiver int o J I. push t he osci llator pla nk
along t he waveguide (or rather I shou ld say
pull it along) away from J I . You' ll get a
surprise! Ho pe this helps you wit h your
low-no ise receiver work. It did a lo t for me.

... K l e l l-
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Fred E. Ebel W9PXA
3770 N 88th Street
Milwaukee WI 53222

dah
',----~.:~:~:;::~.:~:~-,,-,~.,.,..

::.:::':::':::':::':::':::':::':':.. ..::::I:~:I:;
'................. . ;.::;:j:j:j:j:j:j:j:;••..: :•..:..•:..•: : : :...... . . ...:.:.:.:.:.:.:.;.;.;.:.:.;.:-,:..:.•:.•:.•:..:.•:..:..:•.:.... . ......................:.;.:.:.;.;.;.;.;......................... . . .

•••••••••••••••••••••••••••• • • • • • • • • • • • • •• • • • •....... ....... ..~~~~~~~~~~ ...:.......................... . ~....;.:::::::;::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.. ;.;.;.;.;.;.;.:.:.: ;.;.:.;.;.:.;.:.:.:.:.;.;.;.;.:.:::::::;.,
- :.:.:.:.: ,.

As

wife, "the kid
dah dah. That's

the kitchen , then
hope you' re not"]

My
" ]

I heard a dish drop in
my wife's excited voice.
thinking that. . ."

head snapped up. "What method?"
met his wife m the supermarket the

other day and she said that he learned code
by dah-ditting everything he read."

"Dah-d itting?"
" That's right - dah-dilling. At breakfast

he 'd sound off labels on breakfast food In

Morse code. Then on the way to work,
he'd do billboards and car licenses in code.
She said it- was this idea that made it
possible for him to pass the code test"

I thought this over for awhile , and then
said, " Dah-dah-dah, dah-dit-dah."

" What's that su pposed to mean?"
" OK. I'm going to try it ."
And I did, the very next morning.

usual, I poked my head into the baby's
room. The little tyke looked up, and said
"Dah dah,"

"Hey," I yelled to the
knows one Jetter already
M!"

I

the

toward

wasn' t

20

hand

It

a

when
my wife,

sha ck. "What's
"And don't say

onmailthe

ness.

I was reading
let out a groan that brought

Margie, running into the
with you?" she demanded .
it's my cooking."

"Look" I said waving, ,
my brand new ham receiver and trans
mitter built from kits, " Here I go t this fine
ham gear and l ean ' t talk back to those
guys because I haven't a license ."

"So what else is new?"
I knew what she meant.

first time I'd moaned over my licenseless
I squared my shoulders, st uck ou t my

chin . "This time I'm really going to learn
the code. The theory ] kn ow. It 's that
goshdarn code!"

" That reminds me, You know that ham
at the end of the blo ck?"

I groaned agam. "Sure I know him. He
just got his Extra class ticket. He can copy
twenty words a minute and I can barely
copy four,"

" Well, maybe you could do just as well
if you used his method."
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"Well, the thought did occur that Junior
and I could talk in code."

UNo! Absolutely no! I want my so n to
talk, not dah-dah throughout life. "

I could see her point. I'd be guilty o f
creating a human oscilla tor. I apologized
and sat down at the breakfast table.
Instead of the usual small talk , I vocalized
in code the advert ising material on cereal
packages. I even included the recipes. At
one point , I said, "Pass the dit-dah-dah
dah, dit-dah , dah-dah."

Margie's eyes went heavenward. "Oh,
what did I start by giving you this dit-dah
idea!"

"I only asked you to pass the jam." I
chuckled . "It's a great idea . I've got a
feeling I'm going to pass the thirteen-word
require ment for a General license."

On the way to the office I had a great
time translating billboard ad s into code.
Never before had I .been so fascinated by
car, beer, milk , and bank outdoor adver
tising.

When the billboards weren't in view, I'd
work on car licenses and speed limit signs.
It was while sounding off on a 25 mph
speed limit sign that I became aware of a
motorcycle cop at my left , obviously want
ing me to curb my car.

I sto pped, and then as the cop approached
I did something out of force of habit. I
dan-dined the officer 's badge number in
co de. He looked at me oddly. "Sorry,
officer, I forgot myself. I'm studying the
code for a ham license. Those dah-dits were
your badge number. "

He seemed more than mildly interested.
In fac t, I believe I detected the very
fa intes t smile . "You were doing 30 in a
25 -mile zone: ' He sta rted to write. "May I
see your operator 's license?" Then, as if
he 'd just heard : "Studying for a ham
license, eh? Me too ."

My spirits soared. "Well, well, well! It's
a small world, isn't it? "

He agreed, but went on writing.
"You'll know it's the code that stops

most of us," I said. "I just learned about
this method of sounding out the code
while driving and thought it'd be a great
idea . Maybe ," I added , "you'd like to try
It. " I looked at him expec tantly.
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"No, that'd come under inattentive
driving."

I groaned inwardly as he continued to
write. "Glad to hear you 're going to be a
ham," I tried again in a different vein.
"What I like about the hams is their great
fraternal spirit.. .Nothing they wouldn't
do for each other."

The cop nodded and went on writing.
Maybe I was being too subtle . "Hey," I
said, "I bet if we were hams right now we'd
be slapping each other on the back and
wishing ourselves good DX."

"Yeah." Just yeah, that's all he said and
handed me the ticket. I shoved it in a
pocket without a glance.

I was in a bad mood all day and to top
it off that evening the wife greeted me with
a cheery, dit-dit-dit-dit dit-dit, "That's hi,"
she said, obviously proud that she'd
learned two letters.

"Hi to you too ," I said, handing her the
ticket and at the same time relating what
had happened, adding, "I can' t understand
it. For one thing, that speed sign wasn't
there yesterday, and I was only going five
miles above the limit. Furthermore , there
aren't any pedestrians there , and .. ."

I stopped . Margie was laughing. I
became sarcastic. "How would you like to
laugh all the way down to the police
station and pay the fine?"

She continued to laugh. "Silly! This
isn't a speed ticket. It's a warning. And the
officer must like you,"

"Like me?" I recalled the ice-water
treatment.

"Sure. Look."
I grabbed the official form and fo r the

first time noticed that it wasn't a speed
ticket. Scribbled in a strong hand were the
words:

"Suggest you use your vocal code prac
tice method when not driving . Hope to
work you on 80 CW soon . 73 ."

I read it once, twice , three times, and
then danced around the room, singing,
"Dit-dit-dit-dit dit-dit" over and over.
Margie looked puzzled. "Oh," I said , "I
should explain.. .dit-dit-dit-dit dit-dit is
what the CW operator sends when he
means "ho ho he .'

. . . W9PXA •
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SWAN 260 Cygnet SO-10m AC/DC (SSO Bonus) S43S.00
SWAN 270 Deluxe Cygnet (SSO Bonus) 525.00
SWAN 350C aD-lOrn Transceiver . (SSO Bonus) 420.00
SWAN SOOCX SO-10m-Deluxe .. (S50 Bonus) 565.00
SWAN 2S0C 6m Transceiver . . . . (S50 Bonus) 450.00

N$·I 6m Noise Silencer .. .. . . . . . .. . . . . . . 36.00
TV-2B (Spec il y 14 or 50mc il) .. (S30 Bonus) 350.00
CYGNET 1200W Linear (S2S Bonus) 295.00
Hark II BO-IOm Linear-wltubes (S50 Bonus) 395.00
Hark 68 6m Linear -w/tubes .. , ($50 80nus) 395 .00
Power Supply for Mark II & 68 . . . . . . . . . . . .. 265 .00

117XC AC Supply w/spkr. in cabinet 105 .00
14-117 12v DC Supply w/Cable 130.00
SIOX HARS Oscillator ~ less crystals . .. . . . 55.00
508 Full Coverate VFO . . .. . . . .. .. 145.00
210 6 Heter VFD 120.00
VX-II Plug-in VOX. . . . . . .. . 35.00
IOOke Cal ibrator for 350 19 .50
IOOke Calibrator kit for 350C only . . .. . . . . . 19 .50
SOOke Calibrator kit for 250 or 250C . . .. .. . . 19.50
FP-I Phone Patch . . . . . . ... . . . . . . .. . . . . . . 48 .00
AF-800 Audio Filter. . . . . . . .. . . 28.00
14C 12v DC Module/cable $ 65.00
14CP As above, but Positive Ground . .... . . 75.00
117X Basic 117v AC Supply ONLy 65.00
BOX Basic BOv AC Supply OHLY. . ..... .. 75.00
117 or 230vac Line Cord (specify) . .. . . . .... 8.00
8' Cable w/plug (Supply to Transceiver) . . . . 6.00
230XC 230v AC Supply, speaker, cabinet . . . . 115.00
14-130 12v DC Supply w/BOv Basic 140.00
Un iversal Mobile Mounting kit . . . ... . .. . . . . 12 .00
SS-16 Custom Crystal Lattice Filter. . . . . . . . 95 .00

SWAN HORNET TRI-BAND BEAHS (2kw P.E .P. )
TB·2 2 Element (standard) $ 99 .00
TB-3 3 Element (standard) . . . . . . . . . . . . . . . . 119.00
TB·3H 3 Element (Heavy Duty) 139.00
TB-4H 4 Element (Heavy Duty) 169 .00

1040 IO-40m Trap Vertical. . . . . . . . . . . . . . . . 59 .95

· HODEL 35· SINGLE BAND HOBILE ANTENNAS
5' top section with kwik-on $ 11.95
15m coil with kwik-on 2 1.95
20m coil with kwik-en 23 .95
40m coil with kwik-on 25 .95
75m coil with kwik-on .. 27 .95
18" Base Section. . . . . . . . . . . . . . 8 .50
36 " Base Section . . . . . . . .... . 8.95
48 " Base Section . . . . . . . . . . . . . . . . . 9.50

SO-10m HOBILE "SWANT E NNAS"
Mode l 45 (Ma nua l Bandswitch) $ 79 .50
Model 55 (Re mote Bandsw itch) 129 .50

Custom Contour Bumper Mount. . . 24 .95
I(wik-on Antenna Connector . . . . . 5 .95

AMATEUR ELECTRONIC SUPPLY
4828 W. Fond du Lac Ave. ; Milwaukee , Wis . 53216

Phone (414) 442-4200
STORE HOURS: Hon & Fr i - 9 am to 9 pm; Tues . Wed &
Thur. - 9 am to 5:30 pm ; Sat · 9 am to 3 pm

* TOP TRADES for your good clean equipment* STAY-ON-THE-AIR PLAN-Enables you to keep
your trade- ins unt il your new gear an ives - Lose
no operat ing t ime!* Convenient Revolving Charge Plan* PERSONAL SERViCE from fellow hams who
understand your problems* SAME DAY SERVICE on most Orders and
Inquiries from our Centrally Located Modern
Facilities* Top Notch Service Department* UP TO $50 CREDIT may be taken towards other
merchandise when on a unit that indicates a
Bonus is purchased without trade-in and at the
regular price .

GET OUR

DEAL TODAY!
Use Handy

Coupon
Below

Terry Sterma n . W9DIA Ray Greni e r. K9 KHW
Propr ietor M~t"r . Ma il Orde r Sa le s

••••••••••••••••••
• To: AMATEUR ELECTRONIC SUPPLY •
• 4828 West Fond du Lac Avenue •
• Milwaukee. Wisconsin 53216 •
I I am interested in the fo llowing newequipment: •

• •
: I have tne following 10 trade: (whal' s your deal?) :

• •
• Ship me tl1e foll owing New Equipment: •

• •• •
: I en cl ose 1 I will pay balance (if aly) :

• 0 CO0 (m deposit) 0 Revolving Charge Pial •

• Nalle •

• •• Address •

• Cily •• •• Slate Zip ••••••••••••••••~••



versatile
ic testers

Rjchard crcr WA2IKL
30 West 60th S treet
New York NY 10023

A s integra ted circuits become widely
used in industry. large numbers of

them fin d their way into the surplus
market, often at prices of a few cents each .
The cheaper assortments contain many
rejects and are frequently unmarked. With
transistor assortments, this is not a prob
lem, since transistors generally have three
leads, and only a few trials are necessary to
find out if they still "transist ."

Ies compound the problem, since they
no t only have many more leads, but they
don't all do the same thing. Figure I shows
just a few of the many configurations
available. With three simple Ie testers, you
can test and identify virtually all of the Ie s
a ham is likely to come across (including
those of Fig . 1).

After the sweeping claims above, I
should clarify some of the things the
testers won't do: They will not rapidly and
automatically test all the static and
dynamic parameters of l 'Cs. They will not
automatically check such complex func
tion unit s as 256-bit read-only memo ries

38

and o ther MOS circuits. They will not test
the vast assortment of rf and video ampli
fiers available. They will give no measure
ments good to 0.1 %. But all three can be
built for under $20; so if you don't expect
the impossible, you can make up a very
handy item to have around .

What the testers will do, and do quite
nice ly, is test RTL, DTL, and TTL digital
logic circuits, decade counters, Nix ie
drivers, and assorted operational amplifiers
an d comparators, and te ll you whether or
not they work . And believe me , that's all
you really care about.

Testing Phil osoph y
To test an IC, the simplest thing to do is

to regard it as a black box. You apply
power to it, connect an input to the proper
pin , an d observe whether the output is as
expected. The procedure for doing this to
an unmarked IC is as much an art as a
science. I will describe my procedure for
going through a batch of ICs. Bear in mind
tha t this is only a representative me thod -
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Fig. 1. Connection diagrams for some common 1Cs. All are shown from top view.

you might hit on one that works bette r fo r
•
you.

Assume you have latched onto a hand
ful of unmarked TTLs known to belong to
the SN7400N series. This family has gat es,
flip-flops, and assorte d comp lex functio ns.
Since gates are. the most common fu nction ,
it is best to start by looking fo r them.
Connect the patch cords so that pin 7 is
grounded , and pin 14 goes to the +5V
terminal. One advantage o f looking for the
gat es first is that these power supply
con nections cannot damage any flip-flops
or counters.

SEPTEMBER 1970

It is a very good idea to have the
manufacturer 's literature handy so that
once you identi fy an IC, you can label it
with a number rather than writing a truth
table for it, and so you can avoid pitfalls
like improper power sup ply connections.
Insert the lCs into the socke t and watch
the output curren t of the supply . When it
increases (about 5 - 10 mA), yo u have
reason to believe that the IC is a gate.

The next step is to look for outputs.
The easiest way to do this is to connect the
scope successively to each pin while hold
ing the tip of the patch cord. Holding the
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cord puts 60 Hz on the scope input. Inputs
have very high impedance. and thus the
signa l will not disappear when the sco pe is
connected to one. Outputs have either
satura ted transistor outputs in either state
(TTL) , or low-resistance pu llups (DTL or
RTL), and will effectively short out the 60
Hz current picked up by the body . Once an
output is identified, connect a pulse input
to the othe r pins and find out which ones
give an inverted output. This is now suffi
cient to identify the Ie.

Frequently an Ie will be perfectly good
except for one input. If it has only a minor
defect (one of four gates bad, a defective
reset on a flip-flo p, or such), you can break
off the pin corresponding to the defect.
This is mu ch more economical than dis
carding the unit.

Now that we have identified the gates,
let's try some other po ssibilities. Connect
ing pin II to ground and pin 4 to +5V is
app ropriate for the SN7473N flip-flop .
Again . identify the outputs as above and
connect the scope to one of them. Connect
the pulse genera tor to the other pins. If
you truly have a flip-flop. you should see
the pulse waveform divided down to a
square wave at half its frequency .

Similar procedures can be fo llowed for
almost any digital IC. Some of the newer
fun ctions are sufficiently complex to make
a data shee t necessary for testing, or you

may never hit on an appropriate comb ina
tion of inputs and outputs . In such a case
the digital te ster of Fig. 2 can st ill make
valid operat ional tests, although it will be
of little use in identification .

Decade Counters. Nixie Drivers
Counting circuits and readout tube

drivers are becoming more popular as their
prices decrease. While the SN7490N decade
counter can be tested by the above
method , it is rather tedious, and the driver
cannot be since it is designed to interface
with a high-voltage devi ce. To simplify
testing of the counter and SN744 1N Nixie
driver. a special unit was built (Fig. 3)
which simulates decade co un ter o peration.
Half of an SN7400N (or any o ther 2-, 3-,
or 4-input dual , t riple. or quad gate) is used
to produce a single pulse each time the
SPDT switch is closed. This steps the
decade counter, and the Nixie tube is
observed for proper operation . Obviously,
it is necessary to have a working Nixie
driver in the socke t when testing the
counters. and vice versa.

The 22 kn resistor in series with the
Nixie is for current limiting. This resistor
value depends on the B+ supply and the
particular tube used. A rule of thumb is to
selec t a resistor which insures that all of
each digit is lit up when the corresponding
cathode is grounded . The value is not
particu larly cri tical.

+~v or +3.6V
DEPENDING ON
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Fig. 2. General purpose digital1C tester.
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+200-300V

+>V

SN7400 (Portiol )

"
" )"- ~ +>V NIXIE TUBE

B 9 0 I 2 34567 )
SEE TEXT
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0 0 0
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_ _ '",OCKET
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Fig. 3. Decade counter and nixie driver tester.
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OUT SOCKETS

10 '

TEST
30'
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l--__+ __+--i~"jMPS6520
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2N36~

I

2N2646
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~

•
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3.91<

820.l\. (SEE
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- 15V
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SKI_~

PIN 6~

SK2
270

L_
PIN 4

T SK3
-6V

6V ZENER

2

2.41<

270

24K

t--- TO SCOPE
710, 702

6.2K

Fig. 4. Linear Ie tester.

Linear lCs
Compared to digital lCs, linears are a

horse fro m a different stable . If you have
no idea what type you have, you are quite
likely to destroy it during the testing
procedure. They are designed for a wide
variety of positive and negative voltages,

and pin connections are quite nonuniform.
The most useful type of linear lC is the
operational amplifier , or opamp , and the
most popular of these is the type 709.
They are so popular that the price has
plu mmeted from over $50 to under $2 irt
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reasonable quantities, and are available
fro m nu merous sources. The linear tester
(Fig. 4 ) was designed primarily fo r 709 and
the 7 10 comparator. It will also test o ther
opamps, such as the LMIOI , the 70 2, the
J1. A 74 1, and the LMI02 voltage fo llo wer.
The diagra m showing the test-circuit eq uiv
alents (Fig. 5) gives the appropriate outpu t
waveforms to look for. The test er doesn't
test fo r parameters such as d e offse t and
open-loop gain , but does provide a go/no
go test.

The unijunction and curren t-source
transistors generate a linear sawtooth of
about 16V amp litude. The approxima tely
82 0[2 resistor is adjusted so that the
voltage swing is symmetrica l about ground
when measured at the emi tter o f the MPS
652 0 buffer. This signal is then appropri
ate ly attenu ated and applied to the device
input. The 709 output should be a sym
metrical linear sawtooth of l6V amp litude .
The 302 output should be similar, but
without attenua tion. Testi ng the 709 with
out attenuation will show its peak-to-peak
output swing, without delivering enough
curren t to da mage the input. A tester
switch is used to control the attenuation .

Building the Testers
The diagrams are more or less self

explanatory . The only special component
used in any of the teste rs is the patc hing
arrangement for the digi tal IC test er . I used
some sort of con nector block into which
small co nical pins fit. It had been lying
around for so long that I forgot where I got
it. If you can' t find something like this,
you might try an arrange men t of terminal
strips and alligator clips, or perhaps a field
of pin jacks. Also , while it is no t shown on
the diagrams, it is a good idea to bypass the
power supply co nnections to ground as
near to the IC sockets as possible. especi
ally in the linear IC tester.

Unless you're an old pro with ICs,
testing them is not as boring a job as it may
seem. It is imp ossible to describe a co m
plete te st procedure for all digital ICs, since
they fail in as many ways as there are
internal co mponents. It is highly instruc
tive to test the ICs with both the pin
diagrams and the internal schematics in

SEPT EMBER 1970

OUTS TANDI NG
PERFORMA NCE

w i th
MORE FEA T URES

p lu s
EASY I nstallatJo n

and 100% Am erican
made dependability

Crystal & Tunable b y the fl ip of a SWItch ! I t's
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O NE I
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Changeable Crystals fo r Versati l ity & Usab i l ity .
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Squelch bu ilt in f o r NOISE FR EE monitoring !

' 2 WEEK MONEYBACK GUARANTEE!
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c ha n nel s- w i t h or w ithout Sq u elch - 2 6· 2 5 0 m c s.
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••••••••••••••••••••••••••••••
• I •• •• • •• •• S. W. R. BRIDGE •
•

• MODEL SWB·2 •
• READS FORWARD ANO

• REFLECTED POWER "1ft ·U. '
SIMULTANEOUSLY '!l1O 20 4(l ~ .. 1 J

• • M
E A S Y READ" METERS ~ ~ '0 2D~~ I ..~~ .

•
• U SE FOR REFERENCE POWER ~ S. W. A . •

POWER METER

•
• DUAL 100.MICROAMP • • .l ~ ... •

METER MOVEMENTS
• • LOW INSERTION LOSS •

• 5IZE·~ "X2" X2 ~ ~~

• •• •
•

THE aEST MAY IE LEfT •
VALUE WE

:='11:-':" HAVE IN LINE, UP GOOD THROUGH• • ==-_~ EVER TO 2000 WATTS. 2 METERS •
OffERED!

· ~N«1~3---~--- F~rR~~r---~---p~~400~w~.

: QUEMENT ELECTRONICS :
• 1000 SOUTH BASCOM AVENUE SAN JOSE, CALIFORNIA •
• "Northern C..liforni..'s Most Complete Him S'ole" 9 5128 •
••••••••••••••••••••••••••••••

709, 741 tIC
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/V1/1
> --'- - _OUT

702

•

BOO mV

M'1

1.6 \'

/VV1
-~-F' .--=-_OUT. ........... I 9

./
B

,
LM 102 VOLTAGE FOLLOWER

16 \1 16 \'

•
> --,- - +OUT

800 mV 2V

/1M r-,Lnm,v
OUT

s

,
Fig. S. Simplified test circuit equivalents.

front of you . It will give you insight into
Ie operation and a better knowledge of
logic func tions than can be obtained from
the litera ture. And the money you save

from s•alvaging just a few ICs can equal the
cost of the testers.

" ,WA2IKL ·
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IN FM R E P E A T E R S
by Ken W. Sessions, Jr. K6MVH

If the receiving range of your repeater can't
match the output capability, the problem could
be desensitization. And chances are you can
solve the problem by as simple a step as moving
the an tennas around a bit at the site.

I t was a long trip and it had seemed like
an eternity since I left the last metro

politan area and all the conco mita nt
repeater act ivity . I was looking forwa rd to
driving through the next big ci ty , which I
knew to be a highly popu lated repeater
stronghold. I kept wat ch ing the road signs
so that I could get so me idea as to th e
coverage in mil es I could ex pect fro m
tha t famous repeater. And eve ry so often
I would key my .34 transmitte r a nd listen
for a te lltale squelch indication on .94 .

J ust when I thought I was going to fall
asleep from fatigue, I got the squelch tail
I had been loo king for - 68 miles out o f
the city ! With new vigor , I hit the button
and put out a call . No a nswer. It was
only 10:30 at night, so I was pretty sure
there mu st be at least one lonely soul
more in te rested in chatting than in wa tch
ing the evening lin eu p on T V. After a few
more mil es, I called aga in. No answer.

Strange. Who wo uld think that such a
reno wned repea ter wou ld be so forsaken
th is ea rly on a Friday night? I passed the
50-mile marker and tried again. The
squelch tail was no t fu ll quieting; t he
delay was long enough so that I could be
absolu te ly sure that I was ma king it in ,
however. There was still no answer.

SEPT EMBER 1970

Not o ne to give up easily , I tried again
and again - past the 54- then the 4 2-mil e
marke rs . Even tua lly chagr ine d, I reached
over to change my transmitter to
.94 - and the first signs of life began to
appea r on the repeater.

From the repeater ca me, " Why don 't
you knock it off, fella . . .you're not dis
turb ing anybody ."

I gave my ca ll again and tried to mak e
contac t wit h the voice .

"So keep it u p," it sa id . " All yo u're
doing is wearing o ut your fina ls."

Was the guy d run k? Was he tal king to
me?

" Hello , the re," I said into the micro
phone . "Are you copying me'!"

Then another voice came on . " Hello,
Jack.. .what 's up?" (Squelch tail.)

"Same old thing , Ray ," the first vo ice
sa id . " T he lid is back playing with th e
repeater again." (Sq uelch tail .)

" Break," I said. And there was no
sq uelch tail because Ray was ta lking.

" . . .ignore him long enough and he 'll
just go away." (Squelch tail .)

" Break ," I said . And a sq uelch tail
fo llowed .

"Go ahead the break." (Sq uelch ta il.)
I had just passed the 35 -mile marker.
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Fig. 1. Tabular listing of required an tenna sepa
ration in feet for various 6 meter repeater
frequen cy combinations. The gray area shows
separation requirements for horizontally spaced
antennas; the white triangle shows distances for
vertically separated antennas (tip-to·tip),

overlooking some of the less att ractive
aspects of it. The truth is, the repeater I
described co uld be anyone of a dozen in
the West , several in the Midwest , and a
few in New England . The "mile markers"
might have been different, but the
situation - the lack of parity between
input and output and the horrendous
degree of desensitization - is strikingly
uniform from one repeater to another.

There have not appeared too many
articles on defeating desensitization 
virtually nothing in the major journals.
The measures that have been taken in
most insta nces have been the result of
dogged determination and untiring experi
mentation on the part of the ama teu rs
who build the repeaters. Moreover, in the
majority of installations, the problems
don't seem serious enough to warrant the
often rather dramatic and time-consuming
effort described by the sca nt literature o n
the subject.

To minimize receiver desensit iza tion in
a typical repeater, some means must be
employed to atten uate the transmitter
signal at the receiving antenna location.
The degree of attenuation required for
any given repeater application can be
predicted, however, with a fairly high
reliability if certain key parameters are
considered as " constants." And , since

"What's going on , fellows?" I said. "I've
been hitting your repeater for the last 35
miles but all I've been getting is the
brushoff. I thought something had gone
wrong with my audio. This is K6MVH
mobile - does my aud io sound okay? "

"Better try again, old man . You're not
quite making it into the repeater. We'll
stand by for you." (Squelch tail.)

"Not making it in? Are you kidding?
I've got a IS-watt rig here and I've been
keying the repeater for more than a half
hour. How could I not be making it in?"
I dropped carrie r and heard the distinctive
kerchunk,

"Did you get any of that , Jack?" Ray
said.

"Yeah.. .I think it was a mobile. Hang
on till you get in a little closer, old man ,
you're still too far out for good copy."

I was incredulous, but obedient. I
drove on, listening to the two carry on
their conversa tion. At the 21-mile mark,
the road inclined fo r a few hundred
yards, so I pulled to the side at the top
and gave another call. This time they
heard me, but I wasn't much out of the
noise.

There was nothing wrong with my
audio, I learned. And there were no prob
lems with my transmitter or mobile
antenna system. The repeater was merely
experiencing a " lit tl e" desensitization.
The repeater o wners had put up the
machine but had not yet found the cure
for their desensitization problems; none
theless, they wanted as much range o n
the repeater as they could get, so they set
the receiver squelch to its threshold point.

The result was that the repeater users
were being driven right up the walls from
signals they had been attributing to "lids"
and " troublemakers." They could hear
the repeater being keyed frequently, but
since they couldn't hear anything but
garbage, they assumed each unintelligible
input was a local clown.

If the anecd ote sounds all too familiar,
don 't blush. Desensitization is far more
common than you might think. It's just
that when you hear about the wonders of
someone else's repeater, the fellow who
tells you about it generally has a way of
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Repeater owners and FM "old
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frequency -they can't afford to. A
lot of repeater users depend on a
receiver to be on frequency. rock
stable... jn the dead of wi nter or the
middle of July. The repeater crowd
took a tip from the commercial
"pros" a long time ago-and went
the Sentry Route.
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ready to use it . FM'ers use the
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146.70 44 49 ~4 8 0 89 9 8 10~ 120

14 7 .0 2~ 27
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4 0 44 4 8 ~3 ee ., 70 7 6 83 9 0 100

REQ UIRED ANTENNA -TO-ANTENNA SPACING. fl

Fig. 2. Minimum tip-to-tip spacing (in feet) required between transmit and receive antennas to achieve
various attenuation values. Shaded area is for horizontal separation ; white area is for vertical. Diagonal
lines represent attenuation level attained by tabulated separation in typical case.

most amateur repeaters are similar in
many respects, the co nstants aren't dif
ficult to nail down . As rules of thumb ,
then, these can be considered to be: a
transmitter output power of SOW or less;
a receiver sensit ivity of 0 .5 J.lV (for 20 dB
q u ie t ing) under normal, nontransmit
conditions; use o f conventional omnidirec
tional antennas, receiver selectivity typical
of modern commercial two-way FM units,
use of a well-matched antenna fo r both
transmit and receive ; and installation of
high-quality , low-loss coaxial cable .

The cheapest and easiest method of
minimi zing desensitization is through care
ful separation of the repeater antennas.
Assuming all the constants cited above
apply to your own VHF repeater setu p,
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you can readily determine how far apart
your transmit and receive antennas must
be placed by consulting the charts of
Figs. I (6 meters) or 2 (2 meters).

Understanding Attenuation Requirements
It is easy to see from examination of

the tabulated figures that the closer the
repeater operating frequencies are to one
another, the greater the attenuation
required. With 500 or 600 kHz of spec
trum between the tw o frequen cies - as
with most of the 2 meter repeaters 
some means must be employed to attenu
ate the transmit signal by about 60 dB
(shown by diagonal line on Fig. 2). If no
other method is used to obtain this isola
tion , it can be effected by placing the
two antennas some 50-60 wavelengths
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apart horizontally or by spacing them
about 8 wavelengths vert ica lly .

Since the spacing is directly propor
tional to wavelength, the higher frequen
cies require less distance be tween anten
nas to achieve a given isola tio n value. It is
easier , for example , to isolate 146 .94
from a 147.00 MHz transm itter than it is
to isolate 146 .70 from 146.7 6 MHz, even
though the spect rum between the two
se ts is the same (60 kHz) . From Fig. 2,
100 ft of vertical separation is needed
between the antennas on the top end o f
the spectru m, and 116 ft is req uired to
give the same degree of attenuation for
the lo wer set.

The curve of Fig. 3 shows the attenua
tion required as a fu nct ion of spectru m
spacing between the two repeater oper
ating frequencies. When you consider that
each 6 dB of attenuation represen ts
halving the field stre ngth ( in measurable
voltage) at the receiving an tenna, it is no t
too difficu lt to see why repeater owners
keep t he transmit and receive frequencies
as fa r apart as possible . Consider the
attenua tion requireme n t for a 60-kHz
separated repeater , for example, as com
pare d with a re peater system with oper
at ing frequ encies spread by 600 kHz. As
the frequen cies are brought together, th e

Fig. 3. Attenuation curve shows how isola [jon
problems can be simplified- by providing more
spectrum between the repeater operating fre
q uencies. A s shown, the attenua tion require
m ent gets ex tremely severe wh ith close-spaced
channels.
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Fig. 4. This chart sho ws the superiority of foam
line over conventional RG-8A/U cable. For a
100 It run there is 0.5 dB less loss with their
"equivalent" foam line at 150 MHz, and only 1
dB of total loss with ComProd 's rigid foam line.

•

times the d ist ance horizontally that it
takes vertically to achieve a given a ttenua
tion level. In the 60 dB attenua tio n
examp le above, for instance, a vertical
separation of only 45 ft does the job . If
the ante nnas are to be separated horizon
ta lly, however, the physical spread
between the two antennas mu st be
increased by no less than 322 ft. This

attenuation requirements get downright
formidable.

If your tower will not permit the
minimum separation distance as deter
mined by the charts, you will have to
plan on either more spectrum between
the transmit and receive frequen cies or
in corp oration of additonal isolation
measures, such as cavit ies or hybrid rings.
The only other alternatives are placing the
receiver site physically at so me distance
from the transmitter or separating the
two ante nnas horizontally by mounting
them on two different towers.

It should be understood that an isola
tion factor of 60 dB (which the
600-kHz-spread figures are based on) is a
minimum, and it results in a desensiti
zation level of about 2 dB - a value con
sidered acceptable by mo st amateur and
professional repeater men.

Horizontal separation is usually a last
resort because it may take as much as ten

Tricks You Can Do
If you looked at the vert ical separation

charts of Figs. I and 2 and decid ed that
there was not enough room o n your

charac te ristic is attributab le to the fact
that antennas typically radiate most o f
their energy in an almost perfect hori
zontal plane. Not only does the transmit
antenna pump out more radiation
horizon tally, but the receiving antenna is
pulling in signa ls better along that plane.
With vertical separation, though , both
antennas are placed in a position least
susceptible to dire ct radiation of the
other.

Another major disadvantage of hori
zont al s eparation with a single-site
repeater is the excessively long runs o f
transmission line usually required . No
matter what type of coaxial cable is used ,
a 400 ft run means plenty of signal
loss - particularly at the higher frequen
cies. Figure 4 shows just how much loss
you can expect with RG-8A/U and foam
line equivalents at the various VHF and
UHF frequencies of interest to ama teurs.
At moderate power levels, extremely long
runs of conventional coax would seem
almost prohibitive, even at 150 MHz. A
figure of 0 .025 dB/ft for signa l atte nua
tion may not seem like mu ch, but it
results in a 10 dB loss with a 400-ft
length of transmission line - which is a
power loss of a full order of magnitude,
turning fifty watts into a measly five.

Use of a very high grade of line, such
as Communicat ion Prod ucts' r igid Foam
Flex, will cut the loss to about I dB per
hundred feet ; a better alt erna t ive, o f
course, but still a significant loss. And
conside r the cost of a 400 ft length of
this " good stuff." It isn 't cheap !

Clearly, horizontal sepa ratio n of ante n
nas is not a sound solution fro m a single
site under ordina ry condit ions, pa rticu
larly on the lo wer VHF frequencies.

All this discussion is not mean t to be a
course in repeater planning; the o bject is
merely to help you determine the best
possible way of provid ing good solid
repeater coverage using only the facilities
that you have available.
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tower to accommodate both your re
peater antennas, don 't resort too soon
to going the horizontal rou te. There are
still a few more aces you can play .

Many service spec ialists - both com
mercial and ama teur - are surprised to
learn that when "gain" antennas are
spaced vert ica lly , one or the o ther of the
two may be moved a few inches horizon
tally to y ie ld a n effective increase in
separat ion distan ce and a positive improve
ment in signal isolat ion by as much as 3
dB . This inte res ti ng phenomenon can be
explained on the basis of the radiat ion
pattern peculiarities of individual antennas
(though virt ually all of the collinear omni
directional antennas are similar) . From
the ty pical pattern of Fig. 5, you will
notice that a collinear omnidirectional
gain ant enna produces lobular "spikes"
below the rad iator and along the same
axis. Most antenna manufacturers publish
typical patt erns (as in Fig. 5a) that show
a symme trical pla cement of these minor
lobes. In practice , however, these lobes
are not necessarily sy mmetrical, even
though they are always present. Their
appearan ce will depend on such factors as
antenna placement, distance from tower,
size of mast , etc ., and they will ra rely
for m t h e s y m m e t r ical arrangeme nt
ske tched in Fig. 5a . The measured pattern
will for m a ho dgepodge of lobe sp ikes as
pictured in Fig. 5b.

If t he lo wer antenna is posit ioned at
th e null between these spikes, maximum
att enuat ion will result. If the lower
antenna is cen tered on one of the lobes,
however, ade quate isolat ion may be very
difficult to achieve. A few inches to a
foot laterally may make all the difference
in the world!

One excellen t way to determine the
best posit ion for the second antenna is to
take ac tual fie ld-s trength measurements at
various cand idate locations on the tower
whil e the transmitter is pumping a signal
into the first (mounted perma nently). For
vert ical-separation checks, load the trans
mitter into th e upper antenna (even
though it may eventually become the
receiving antenna), the n do a thorough
job of checking th e fi eld stre ngth of the
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signa l at various positions lower on the
tower. When an optimum location is
found , mount th e antenna the re loosely .
then connec t it directly to th e field
strength measuring device . While monitor
ing for a null, move the antenna as mu ch
as possible within it s confines. Then
secure it when th e readi ng is o pti mum.

A. TYP ICAL PUBLISHED PATTERN

( ~SPI>ES )
VE RTIC AL RADIATION

B. TYPICAL MEASURED PATTERN

( ~SPI>ES )
VE RTIC A L RADIATION

Fig. 5. The measured radia tion character istics of
an an tenna will often d iffer from that sp ecified,
particularly with th e minor lobes directly above
and below the radiator. Published patterns sho w
sy mmetr ical minor lobes with a n ull directly
above and below the an tenna . A ctua l measure
ment may show nulls sligh tly off-ax is from th e
radiator . Experimen tation with one of the
rep ea ter an tennas will qu ickly show where the
null points are.

Anot he r trick in co mmon use is the
inversion of one of the two vertically
separa ted antennas. With gain antennas,
this procedure may not offer some of the
fallout advantages to be re alized with
ground planes be cause most gain antennas
have a cha racte rist ic radiation in an
almos t perfect horizontal plane . So there
is rarely a n actual signa l improvement
when a gain ante nna is inverted , but the
reduction in desensitization ca n ce rta inly
make it worthwhile. If the ver t ical lobes
of the up per gain antenna (that is, the
spikes extending directly below the upper
antenna ) are difficult to avoid with the
lower, turn ing the top one upside-down
and jockeying for position will almo st
certainly cure the problem , provided the
tip-co-tip spacing be t ween th e two anten
nas can be preserved. If the tip-to-tip
spacing mu st be compromised by invert-
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ing the higher of the two antennas, it
might be wisest to try inve rting the lower
one . This tends to increase t ip-to-t ip
spacing, bu t could cause problems of
in terference with other st ructures if the
lower ante nna is mounted in the vicinity
of a roofto p, the grou nd, etc. Ind i
vidual installations will have to be
made on the basis of these considerat ions.

An importan t note : When a gain
antenna is inverted, grea t care must be
taken to insure that absolutely no
moisture gets into the fiber-glass casing. A
little water and you can kiss your expen
sive ante nna goodbye .

Gro und planes make part icularly good
a ntennas fo r inversion because they
characteristically have a very high angle of
radiation (generally about 23 degrees
above the horizo n). Invert ing the lower
one will provide the highest degree of
signal isolation , and will pro bably get yo u
a little extra gain on the low horizon
because of the change in primary radia
tion angle . Inver ting the upper one may
or may not help your desensi tiza tion , but
it will certainly improve your radiation
angle. Your best be t is to try it bo th
ways - firs t the lower ante nna , the n the
upper one . At least with groundplanes,
there is no need to fea r co mp romising the
tip-to-tip spacing between ante nnas.

The Lase Step
There is still one other repeater

improveme nt technique that can be
emp loyed , but it is the one least used by
repeater people. It takes practically no
effo rt , and results in a syste m that is
great ly improved in terms of ac tual use
fulness . The t rick? Nothing more comp li
cated than a simple adjust ment of the
repea ter squelch. But for 'some reaso n 
no doubt int rinsica lly involved with ego
in some way - repeater owne rs are all too
frequently q uite reluctant to do it.

The rule is this: Don't set a loose
(sensit ive) repeater squelch unless the
transmitte r can reprod uce a weak input
signal without degrad ing the performance
of the receiver. The problems I incu rred
during my trip could have been avoided
complete ly if the local repeater talent had
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adjusted the repeater squelch to a realist ic
level. When my signal was too weak into
the system to overcome the desensit iza
t ion problem, it should have been kept
from being repeated and provid ing an
ann oyance to the lo cal stations wh o
monitor the frequency. Repeater owners
should bear in mind that even if a
repeater can be activated by a weak sta
tion , this is not necessarily a guarantee
that the outpu t signa l will be copyable by
the use rs. And there is no thi ng so dis co n
cert ing as a repeater being consta ntly
keyed by unintelligible signals.

Many convent ion-goers found th is out
at the recent Orland o hamfest when a
hast ily ins ta lled re peater was set to re
transmit threshho ld signals. A number of
walkie-talkies were turned off because of
the annoying and uninte lligible garbage
that was being relayed the firs t nigh t. A
flick of the wrist at the receiver on the
second morning of the FM conven tion,
however, cured the problem, and the
repeater was once more the useful and
enjoyable communicationns medium that
it was designed to be .

In short, if the range of the receiver
doesn't match that of the transmitter ,
loo k for excessive d esensit ization . If yo u
seem to have that pro blem whipped and
the ra nge imbalance st ill exists , try lo wer
ing the transmitter power . This will
achieve the d uaJ purpose of dro pping
whatever desensitiza tion that may still
ex ist and effectively bringing the range of
the transmitte r in to more closely approx
imate that of the receiver. Finally , se t the
sq uelch on the receiver so that those
signa ls too weak to be copied do not even
get repeated .

The result? Your repeater will be as
busy as ever, but with cleaner signals 
and you'll find more people monito ring
more often d uring the inac tive periods.
But most im portan t , your repeater may
get the reputation fo r having in pu t and
ou tpu t coverage that is ideally balanced .
What better comp liment to your system
than to have people say, as they do of
the Buffalo repeater, "If you can hear it,
you can use it !" ?

. K 6MVH •
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Robert F. Schuetz W2BDG
General Elecrric Company
Buffalo, N Y

lode

taeks

"t"lThile reading K6KA's excellent ar
VV tide on diode stack power supplies

(73 Magazine, September 1969), I thought
of a recent experience I had where I re
placed two 3B28 's with silicon rect ifie r
stacks. The particular power supply used
was a 3 kV centertapped transfo rmer, 8JlF
oil-filled capacitors , and a son current
limiting resistor. A relay in the prima ry of

the transformer is connected to the push
to-talk relay in the transceiver and push
to-ta lk operation is normally used.

I obtained some GE rectifier mod ules
(Part A1 4 23) rated for 5 kV at 300 rnA
and substi tuted the m for the tubes. The
only special precau t ion I took was to keep
the leads short. No special transient sup
pression circuits were used and the power
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Yes. it copies
Sideband and
CWtoo!
FOR SHORTWAVE A h ;ghly sensrnve ra
ceiver whose selectivity can be sw itched to wide o r
narrow for optimum results on sideband or AM .
And for se rious DXing, just p lug in an external
antenna.

FOR FM H i·f i quality through broad band
width , high-power audio, and mult ip le speaker
ar range ment.

FOR SWl Easy tu ning on a number of se lect
able bands. Th is receiver is sensitive enough to pul l
in even the weak stat ions without an externa l
antenna.

Function
Ba ndspread
Tun ing
(i nc l ud es CB )

( inc l u des C HU )
(SW B r oadcast )

(inc lu des 75 m)

Band (MHzl
28 .3 -29.8 Longwave
26.9 - 28 .3 150-450 kHz
20 .9 -21.7
13 .8 -14.5

7 0 7 Broadcast Band
. - .3 5 510-1650 kHz5.95-6.25

3 .5 - 3 .8
1. 7 - 2 .0 HiFi FM IWidebandl
1.6 - 5 .0 88-108 MHz (AFC)

Operatedby Hams
. . . for Hams

mond
ELECTRONICS

sup ply has been o perat ing satisfac to rily for
about six mon ths. The pho to of the rect i
fi er module sho ws its small size.

Higher vo ltage stacks arc avai lab le from
GE in the same package ; however , I recom
me nd using t wo of t he 5 k V stacks in se ries
t o obtain higher vo ltage rat in gs, as neces
sary. Use o f a vo ltage rat ing conside rab ly
above the peak voltage to be ex pected will
in sure a long trouble-free life .

The uni ts are relat ively inex pensive
(abo ut 54 each) and arc advertised to be
avalanche-protected. As wi th any semicon
d uctor rect ifier , the factor limit ing the cur
re n t rati ng is the hea ting of the junc tion,
wh ich is caused by the forward cu rre n t an d
the voltage dro p ac ross it.

In o rde r to safe ly exceed the curren t
ra t ing o f a rec ti fier o r mo du le , the heat
mu st be removed . T he easies t way to do
th is is usin g short leads 10 a heatsin k : o ther
ways are by heat sin kin g the bod y o f the
unit, hy blowing cold air past the u ni t , o r
by ad d ing rad ia ting fins.

Most rec ti fie rs arc rat ed at a tem pera
ture abo ve room am hien t a nd this ad ds a
litt le leeway in the curren t rating. Fo r ex-

SEPTEM BER 19 70

AC OR BATTER Y - S ·M ET E R
BUl L T · IN ANTENNA

$ 225.00 PREPAID
Anyw here in the Continental USA
Certi fied Check o r Money Order

501·515 Blackstone - Fresno, Calif. 93701
209·266·9644

a m ple, the 300 rnA ra t ing of the 5 kV
module referred to earlie r is a t 50° C and Y2
in . lead leng th , at 25° C t he ra ting is over
35 0 m A . With sing le sideba nd eq u ipmen t ,
rectifie rs get a chance to co o l bet ween
vo ice peaks a nd mo st power su pp lies arc
fu ll-wave, whi ch red uces rect ifie r hea ting
some what.

•

T he usua l cause o f failu re in lo w-
cu rren t silicon recti fiers is lo ss o f blocking
capability ra the r than forward cu rren t
overload. Loss of b locking capability is
o fte n caused by voltage transients ex
ceedi ng the rating of the rect ifie r - hence ,
the recom mendati o n fo r a large voltage
safety factor.

Avala nchc- o r t ransient-pro tected re ct i
fiers wi ll usually han d le a sma ll amo unt of
power in the reverse d irectio n , where sma ll
vo ltage p ulses may be h igher than the
ra ting ; ho wever, it is much safe r not to
o pe ra te close to the vo ltage ra ting.

I have had good luck wit h these rect i
fie r mod u les even though I'm probab ly no t
using t hc m as the ma nufacture r intended .

. . .W2BDG
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R. Jayaraman (Engg.) VU2JN
A ssistant Professor
College of Engineering
Trivandrum-I6
India

RECEIVER

I t is well-known that for obtaining
op timum gain and noise figure, the

front-end of a tube-type high-frequen cy
co mmunicat ions receiver should emloy a
h ig h -t ran sc 0 n du e tan ce s ha r p -cu toff
pentode run at maximum gain without age .
However, most co mmercial receivers use a
variable-a pentode for the convenie nce o f
easy gain cont rol.

When I pulled out the 6SG7 amplifier in
my receiver and directly subst ituted a
6SH7 sharp-cutoff pentode, the improve
ment in the sensitivity and noise figure of
the receiver was truly rem arkable . The
plate voltage was 25aV and the screen
voltage Iaav. A cathode bias resistor of
Iaon was provided and age was discon
nected from the first stage .

This improveme nt In performance,

however, is accompanied by a drawback .
With st rong signals, t here is overloa ding o f
th e mixer, result ing in dist ortion and audio
splash ing. This can be elimina ted by insert
ing a separate gain cont rol in the form o f a
potentiometer in the cathode line of the rf
amplifier. Although the range over which
the gain of a sharp-cutoff pentode can be
varied without curtailing it s signal-handling
ability is limited, suff icient variat ion in
gain doe s occur to preven t overload ing o f
the mixer with strong signa ls.

When using a sharp-cu toff pentode in
the front end, the ideal way of contro lling
the receiver gain is therefore to run the rf
amplifier at full gain on all but very stro ng
signals, and reduce the gain just to the
extent necessary on st rong signals. Figure I
shows a circuit in which the rf gain of the
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73 Vertical. Beam. and
Triangle Antennas

b y EDWARD M . NOLL W3FQJ

Describes the d esign a nd
constr uction of 73 d ifferent
a ntennas used by amateurs.
Each des ign is t he result of
t he author's own experi
mentswith var ious a ntenna
conf igu ra t io ns: each ha s actually
been built and a ir- tested by the
a ut hor. Includes a ppendices cover
ing t he const ruction of noise bridges
and antenna line t uners, as well as
methods for measur ing resonant fre
quency, velocity factor, a nd stand 
ing-wave ratios. 160 pages.
Order 24021, only $4 .9 5

The Radio Amateur's
F-M Repeater Handbook
b y KEN SESSiONS. JR.• K6MVH

This is the d efinitive work
o n t he m omentous a nd
cha llenging s ubject o f
a mateu r f-m re pea ters , a
vital n e w d evelo pment
which has been virtually
undocumented. Chapters

include : Preparing a n d Obta ining Sites for
Repeaters; How to Build a R epeater; R e
peater Applications. Includes an F -M Re
peater Directory. The re is no other com 
parable book a va ilable. 228 pages; hard-
bound. Order 24008, only $6.95



front end is electronically lo cked to the i-f
gain and tracks wi th it in the desired
manne r. T he circuit need s just one tran
sistor , a zcner, th ree resistors, and a bypass
ca paci tor. T he val ues of the th ree resisto rs
shown in the figure sho uld be taken on ly as
a ro ugh gu ide: for every rece iver, the
proper va lues of t he resis tors arc to be
dc tc rmincd experimentally. as explained
below.

To sta rt with. a 10 k!1 pote ntiometer is
tcmpo rurily used as J separa te rf gain
cont rol . A very strong signa l is tu ned in

and the gain control is backed up until all
traces of front -end overloading d isap pear.
T he resist ance o f the po tentiometer then
gives R I . The corresponding cathode bias
will be of the o rde r of 4 -OY .

R2 determ ines the ca thode b ias a t fu ll
ga in. It s value depends on the tu be and
tra ns istor characteristics a nd should be
determined experimentally so that the
cathode bias at full gain is the reco m
mended value for t he tube ( - I.OY for
6A U6 and 65117: -2.0 vo lts for 6A II6 and
Men

VI'6AH6,6AU6,6AC1 OR 6SH1.
V2,V3: 6BA6,6SG1 OR 6SK1.

VI
R F AMP. (NO AGC)

V2
I F AMP.

V3
1F AMP. +250V

J.05 J.05
2N2315 lJF 1K JJ F IK 100 K

E
IW

R3
.05
lJF

C 18 K
16 V,I W

PART OF T-R
ZENER

SWITCH

RI
6.8K R2 :*: .l lJF

8.2K
10 K

RFIFGAIN
CONTROL

•
t

R T
e50 K WW -~---.. ...

MONITORING
LEVEL CONT.

.05 :*:
lJF

Fig. 1. In th is circuit the fron t-end gain is "locked" o n to the i -t gain and tracks with it.
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Fig. 2. Tracking curve shows smooth voltage tran
sition wi th increased voltage bias.

c
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Figure 2 shows the observed smooth
tracking of the rf stage bias with the i-f
stage bias. Flattening of the right end of
the curve due to the t ransistor getting cut
off can be avoided by increasing the value
of R3. The perfo rma nce of. this gain
cont rol leaves little to be desired.

. . . VU2J N •

The zener determines the bias voltage at
which the rf gain begins to track with the
i-f gain. Zeners in the voltage range o f
16 - 22V will be in order. I did not en
counter any noise or avalanche problem in
using the zener. As the bias voltage of the
i-f stages rises, the zener curren t increases
the base voltage of the transistor and
lowers its conduction, thus raising the
cathode bias of the rf amplifier.

R3 governs the tracking of the rf gain
with the i-f gain. Its value sho uld be such
that with the gain control at minimum, the
cathode bias of the rf amplifier just ap
proaches the maximum usable bias deter
mined at the outset.

The transistor used should be a low
leakage high-gain PNP germa nium tran
sistor. The 2N2375 which I used showed an
I ceo of less than 100 p A and a beta of 100
under normal test conditions. Since the
transistor has practically negligib le collec
tor dissipation, it is able to survive in the
very unfavorable surro undings inside the
receiver chassis!

In the transmit position, the 50 kn
monitoring level control comes in series
wit h the rf gain control. This overbiases the
i-f stages while the rf amplifier , in view of
its sharp-cu toff charac terist ic, gets com
pletely cut off. T his permits comfortable
monitoring of the transmitted signal.
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R oger Tay lor K9ALD
2811 William Street
Champaign IL

•

•

N ew amateurs are awa re of the cost to
develo p ne w pieces of ama teur eq uip

ment. This cost can some t imes run into
millions of dollars . Most ama teurs are
aware of the high cost of quality equip
ment with all the features they might want.
The three traditional methods of beating
this high cost: buying used equipment ,
building your own , or modifying surplus;
each leaves some thing to be desired. Addi
tionally, improvements in circ uits and vari
ous other changes tend to leave the ama
teur wit h the choice of exte nsively modify
ing co mplex equipme nt or buying new
gear. This need not be. There is an ap
proach to designing co mmunications equip
ment that can significantly reduce these

problems, while providing almos t infinite
flexibility.

In my field of high ene rgy physics,
experiments are cont rolled and results re
corded by racks and racks of electronic
modules. Since each experiment is quite
different from any other in logic and
control, this equipment is assembled from
small plug-in modules of simple logic fun c
tions which can be connecte d in an infinite
variety of ways. This same approach should
be used in communica tions equipment.

Figure I is a block diagram of a ty pical
SSB transceiver. Note how it can be broke n
down into a simple group of functions. By
placing different fun ctions in di fferent
plug-in modules, a very flexible piece of

..,
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Fig. 1. Block diagram of a typical SSB transceiver.
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Fiq, 2. Fron t view of a typIcal SSB transceiver .

equipment e merges. Figure 2 is a front
view of such a transceiver. Seve ral fu nc
tions are co mbined in some o f the modules
to fit into one chassis. If separa te chassis
are used for transmit an d receive, so me of
the modules would need to appear in o nly
one and serve both chassis if desired . If the
chassis design , connector, and signa l speci
fications are standardized a mong various
ma nufacturers, then any mod ule purchased
from any ma nufact urer or one made at
home can be used interchangea bly. The
use r can purchase only those fu nct ions he
wishes to use and not be req uired to pay
for undesi red ca pa bilit ies. He may choose
to purchase each mo dule from a d ifferent
ma nufacturer or bui ld his o wn, d epending
on wh ich is most appropriate fo r hi m. Men
who like to experime nt may easily replace
a module such as the rf wit h his o wn
creation instantly fo r di rect com parison.
This standa rdization would drastically re-

du cc the develo pment costs of new equip
ment. Manufacturers could concent ra te o n
buildi ng better and less cost ly mod ule s to
perform the many d ifferent fu nct ions vari
ous hams desire . It would dras ti call y re
duce t he proble m of conver ti ng to o t her
uses, suc h as MAR S, mi litary , RTTY, TV,
or whatever. simply by plugging in the
appropria te mod ules.

Figure 3 is a block diagram of a crys tal
cont ro lled 3-30 MHz transceiver for AF
MARS presently under co nstruc t ion with
t his approach . As an exa mple, Fig. 4 is a
photograph of the component side of a
complete 9 MHz SS B transceiver o n a small
prin ted circuit board . One LM-1 73 inte
gra ted circ uit serves as a complete SSB/C W
receiver with 9 MHz input and audio
o utput with ave. The other LM-1 7 3 inte
gra ted circuit is an SSB/CW genera to r with
50 m V audio input and 9 MHz SSB output
with ale. A McCoy filter is mounted on the

."
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Fig. 3. Blo ck diagram of A. F . Mars transceiver.
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Componen t side of a 9 MHz SSB tran sceiver .

•

o ther side of the
board for max i
mum isolat io n.
The board could
have bee n made
much smalle r,
but I like lo ts
of roo m between
co mpone nts for
be tter iso lation
in such circui ts.
With the use of
ICs an d fu nc
tional isolat ion,
small, compac t,
and inexpensive
modules may be
constructed.

In order to
make this up
proach work,
some agreements must be reached. I migh t
suggest the fo llowing : Altho ugh most of
these circuits will be solid sta te, room
sho uld be left for those who prefer tubes.
Actually, most of the space requ ireme nts
are di ctated by control fu nctions and
con nectors, not the circui ts the mselves. In
order to preven t the need fo r expe nsive,
co mplex contro ls, a fa ir am ount of fro nt
panel space should be availab le . At any
rate, for what they a re worth . here are my
recomme nda tions:

Front panel space: 16" wid e x 6" high.
Module width : 2" single, 4" d ouble, etc.
Pow er co nnectors: Blue Ribbon 24 pin

every 2"
Module depth: 6" - Rack d epth : 8"
Rf signal connectors: BNC
Power supply connec tions:

Pin : I ground 13 ale
2+24 vdc 14avc
3 +12 vdc 15 ground
4 ground 16 ground o n transmit
5 6.3 ac 17 ground on receive
6 6.3 ac 18 receiver audio
7 ground 19-24 spares

(6.3 ac return)
8 -100 vdc
9 ground

10 +150 vdc
11 +250 vdc
12 ground

62

These pins are simply "reserved" for
these voltages. They need not be supplied
if not needed . For all solid sta te unit s, it is
reco mmended that only the +12V be used
so mo bile operation may be used easily .
Final high voltage to final (+750V) is
supplied to that mobi le on a sepa rate
connector.

Anyone could get into the co mmuni
cations equipment business by simply pro
ducin g the racks first. Then they co uld add
mod ule chassis, power supplies, and mod
ules as they grew. Fierce co mpetition
would drive prices down eventua lly, how
ever, and sho uld resu lt in high quality, very
flexible equip ment at much more reason
able prices. Syst em design costs would
virt ua lly disappear. Testing costs wo uld
also be reduced drastically , an d fault isola
tion for the average ham much eas ier.

All in all, I feel it is the ideal ap proach
to low cost, high quality, communications
eq uipment, which can be asse mbled simply
to perform any desired fu nctions within
the desires and budget of each user. It
should also stimulate a lot of interest in
home brew to see if we can better the
commercial boys · and build a better
"mousetrap" without under taking a whole
major project at once. thus improving our
technical abi lity piece by piece.

... K9ALD •
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Fig. 3. Toggle switches and additional resistors
ex ten d th e H decade.

Place pane l on brackets in box and spot
bracke t ho les. Rem ove panel and drill holes
and tap with 6-32 tap. Eventually, a ttach
panel to box with 6-32 x % in. machine
screws.

Finishing the Box
The sche ma tic and the operating

instru ctions should now be attached under
the box and inside th e lid . The box should

0 10 20 4 0

• •

o 2 4 7

7 0

be identified on the outside front with the
name of the test equipment it houses, and
the builder's call letters placed in the lower
right corner.

Figure 1 shows a basic series resistance
de cade. It is made up of nine identical
values of resistance, each of which can be
calibrated to a single high-accuracy resis
tance. It is easy to build , as all the resistors
can be soldered directly to the rotary
switch . However, since it does req uire a
greate r quantity of resistors throughout , it
could do uble the cost.

Anothe r type of resistan ce decade is the
H configuration .of Fig. 2 . This uses only
four resistors mounted on a small subpanel.
Note that the RI, R2 , R4 , and R7 values
are used individually, but the other values
are combinations of two resistor values.
The connection s a re marked A to E; wires
run between these points and the switching
shown in Figs. 3 and 4 . Figure 3 shows a
dual decade resistance which uses ordinary
toggle switches.

You will note that we have not talked
about what the specific resistance values
should be and what wattage resistors
should be used. If you use co mposition
resistors, it is suggested that 2W types be

" 0
DECADE

"DECADE

9

90

8

80

,•

60
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®] r r 01 r ro®
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Fig. 4. R otary switch connections fOT a dual decade.
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1-13/16 2 -1/2

[3/16 TYP

r-
ID. RESISTANCE DECADE ID•

5 5
4 6 4

3
3 7 3

• •

r
- 2 EB 8 2 EB 8

9

a 0 0 HOLE CHART

• • SYM DRIL L SIZE OTY•
I XIK OHMS Iffi ffi l XIOK OHMS I •ID ID A NO. 25 4

"' 8 3 / 8 4

I I. 2-1 1/ 16~ 3 /4 l
Fig. 5. Panel layo ut for the file box unit.

used . As far as the resistance values are
concerned, they will depend upo n the total
resistance required of the decade. For
instance, a 100 kn decade would be com
posed of a 10 kn, 20 kn, 40 kn, and 70 kn.

It is suggested that you make up your
first dual decade file box with 10 ill and 100
kn decades. The n build another with lOOn
and I kn decades. This should cover the
largest part of the resistance requirements.
Other values, of course , can be used, but
watch the added circ uit resistance with lo w
decade resistances.

The second switch ing me thod for the H
configura tion is the rotary switch shown in
Fig. 4. This is the configura tion shown in
the ph oto . A panel layo ut is shown in Fig .
5. The panel markings shown for the
various switch posit ions on the panel can
be accomplished with metal escu tc heons,
as shown, or with dry transfers such as
obtained from Datamark.

Accuracy
It is self-evident that resistors should be

as precise as your pocketbook can afford .
Why not sta rt out with 5% composit io n
resistors and when yo u run across more
accurate values, just substit u te them. One
way to get the accuracy better, and by as
much as an order of magni tude is to use
paired resist ors of twice the value , and in
parallel.

If you can beg or borrow the use of a
good resistance bridge, you can calib rate
the resist ors quite accura te ly by taking two
resist ors In parallel. and by picking the
resist ors, come ou t with rather good
accuracy. First calibrate each resistor on
the bridge, separa t ing them into two piles,
those plus and those mi nus the resist ance
value which is just twice the desired value.
Then set the bridge to the final desired
value and match plus and minus values
until you get two that hit the correct value.

Just one cau tio n : When you solder
composit ion resistors, trea t them as you
would a transist or . They can permanently
change value due to too high applied hea t.
Use a pair of pliers as a hea tsink between
the resistor and the hot solde red joint.

When you have insta lled the panel in the
specially worked file bo x, attached the
schemat ic to the bottom and any infor
mation , such as calibra tion dates and
accuracies, you will have a compac t , useful
test instrument that can help you a great
deal in your ham building.
File Box Parts List
( 1) f ile box
(2) p iec es of % in . a lum inum bracket ( 4 in .

len gt h s)
( 4) r ubber feet w it h 6 -32 m ounting sc rews and

nuts
( 1) p an e l. a luminum (6 ·118 x 3 - 15/ 16 x .0 3 0

ln. I

.. . WB41TN •
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The DyCom m 101 -500 rf smplitier is a product of Dynamic Comm unica
tions, lnc., 301 Broadway, Riviera Beach, Florida 33404.

- .fj.
.,,~...-...~

T here 's a brand new miniature rf ampli
fier being marketed that should be of

considerable interest to both builders and
the QRP boys alike . The unit is small
eno ugh to fit into your pocket, and can
whack out a signal of up to 15 watts with
less than 80 mW of drive. For FM applica
tions in particular the tiny amplifier should
prove extremely popular. To get it going ,
all that is required is to apply a 12V dc
power source and feed in a low-power FM
signal. Then presto , a 50 mw handle-talkie
becomes a full-powered mobile.

General
Thi s sophisticated little piece of

mac h i ne ry i s called the DyComm
10 1-500. It was originally developed as a
module of a compact commercial radio
telephone unit , and it is currently in use in
that service. Considering the fact that the
rf amplifie r designed for the commercial
applica tion was reliable, efficient, self
containe d, and extre mely broad-banded,
someone got the bright idea of making the

70

units available to amateurs.
Not that the frequen cy of operat ion

can't be changed; it can - by the simple
expedient of adjusting a few variable capa
citors. But as it come s from the factory ,
the amplifie r is tuned to the center of the 2
meter ba nd . The curve of resonance is so
broad that the half-power points (without
tuning) are a full three megahertz ei ther
side of the center freque ncy.

According to the manufacturer, the
DyComm 's main claim to fame is its
remarkable cleanness of signal. Harmonic
content is so low that no feedback
coupling was used in the design. This
exceptional performance is partially
attributable to the low-Q coupling used in
the collector and base circuits between
stages. With a sufficient number of stages
to assure high efficiency and plenty of gain
without excessive drive, each stage's input
level is limited by very low-Q rf chokes
The philosophy seems to be "the lower the
drive, the less the chance of harmonic
radiation ."
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T he uni t tha t was submitt ed 10 73 for
eva luation was reportedly righ t off the
production line. All I need ed was a 10\1,1
power rf so urce and an aut o bat tery of
SO IllC o t he r so urce of de . I just ha ppened to
hav e a n fi T- l a O, a pocke t sized t ransceiver
mad e hy Motorola that put s ou t 100 mw
of rf o n ~ met ers FM . For power, I used
an Eico IDA variable de power su pply.

Since the Dy Cornm rcquires on ly 20
mW to drive it , I coupled th e Handic
T al kie 's signal in to the u ni t w it h noth ing

wi th in th e co n fi nes of a heutsink " sur
round ." Large-signal impeda nce va lues
were used in calcula t ing input -output
mat ching requirements. a nd Lt ype ma tch
ing net works <I re em p loyed in cou pling.
Til l' result. accord in g to t he manufucurer ,
is o p ti m u m tra nsfer o f signa l <It the sta ted
input and output Impedance s (SOH). <lIHI

m..txi mum sta bil ity.
Another fact o r udding to th e uni ts'

sta b ilit y is t he m ini mizi ng o f unwa nted
ind uct a nces t hrough mulli pt e emitter con-
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Fig. J. Comple te schematic of the DyComm 101·5 00 rf power am plifier. Total gain of the three-stage
uni t is 25- 30 dB, depen ding on drive and supply vo ltage.

more th a n a d ip lead ut tu chcd to th e
tel escoping an lcn nu. I con nec ted thc
Dy Co tum outp ut through a Bird Thru-Linc
wattm et er to a 2 meter gro u nd pla ne ,
ho ok ed lip the d e power, and pressed t he
p us h-to-tal k sw itch. lm mcdia tcl y , t he Bird
indica ted <I po we r o u tpu t of just u nder
l 2W . I increased the d e supply voltage to
15V a nd trimmed the fi na l a b it and th e
o ut pu t cl imbed to I SW.

I d on 't know how mu ch rf powe r I was
p utt ing into t he Dy f'ouun. b ut the manu
fac turc r 's specifica tions sta ted t hat the
inp ut ra nge sho uld be some w he re between
20 <I n ti 50 mW. I ca n assu me I was in t h e
general ballpa rk because my 1fT is o nly
ra ted for 100 mw a t best a n d there wa s
hou nd to be :J su bs fa n ti a l signa l lo ss
becau sc of my ho kcy co u pling method.

The Circu it
As show n in F ig. I , the ci rcui t consis ts

o f three rf stages con nec ted in cascad e. The
com ple te a m p lifie r is b u ilt onto an
epoxy -fiber-glass ci rcu it that is nestled

SEPTEMBER 1970

tac t o n t he d river and fin a l tra nsisto rs . Th e
e mitters in these stages arc int ernall y con
nected to the se m icon d uc to r case. T hus,
when the transistors we re inse r ted in to the
circu it board , a solde r con necl ion wa s
mad e 10 the transist or G ISI.' as well as to th e
emitte r lead it sel f. This ma y seem like a
sma ll thing, b u t ma ny e ngineers have gone
th rough ma ny ha ir-pu lfi ng hours t rying to
solve proble ms th at cou ld h ave been solve d
wi th t he sa me sim p le technique.

The overa ll ga in of the amplifier is
about 28 - 30 d B. The firs t s tage gain is J:!
d li ; the balance is eq ua lly d ivid ed be twee n
the seco nd and fi na l s tages. If signa ls
great e r t ha n 20 - 50 m W urc to be co u pled
il11 0 th e a m p lifie r, t il l' fi rs t-s tage gain ca n
be redu ced by lift ing R50 2 . If sign a ls
greater than 500 m W a re to be ampl ified ,
the signa l sho u ld be co u pled d irec tl y into
the second stage.

Perfonnance
Figure 2 shows how the DyComm rf

ampli fier is int erconnect ed in actual use.
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Fig. 2. This sketch shows how the DyComm rf
amplifier is in terconnected fo r operat ion. The
capacitor n um bers depicted are tie points.
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Since t he ampli fi er ca n be classed as a class
C type, it accepts CW or FM di rec tly. With
some modification, the circ uit ca n he
linearized to accept AM signa ls, too ; t he
manufacturer can supply all the infor
mation necessary to do t h is.

The tables below list the actual
measured o utput power at various dc in put
voltages. Table I gives performance figures
for an rf drive of 25 mW. Table 1I shows
performance with 35 mW of drive.

Tab le I. Dy Co m m Performance Va lues a t an RF
Input of 25 m W.

Metaltex Lapel Bar· $1.50 Metoltex Tie elip· $2.25

Primary
Supply. Current, RF Output,
VDC A W

10 0 .35 0 .4
12 0 .5 1.4
14 O. B 3 .0
15 0 .9 4.4
16 1.1 6.0
17 1.25 B.3
l B 1.45 11.0

Primary
Supply, Current, RF Output,
VDC A W

6 0 .55 1.5
B 0.80 3 .0

10 1.0 5 .4
12 1 .2 5 8 .0
13 1.45 10.5
14 1.5 12.0
16 1.8 16.0
18 2.1 20.0

.. K6MVH •

Table II. DyComm Performan ce Values at an RF
Input of 3S mW.

W orks o re
I IO VAC

$12.95

ARNOLD'S ENGRAVING
2041 Linden St. Ridgewood, N.Y. 11227

Simplif ies constru ction and t e st in g o f so lid state
circuits, a ntennas and t ransm issio n systems.

- M E A S U R ES
1 m y t o , 0 0 v DC +3%
1 m y to , v R F to 1 G h z +5 %
VSWR 1 .35 and 3.0 f s to 2 Ghz
o to 60 Decibels

M an v more featu res - W r ite for d etailed broch ure
RADIATION DEVICES CO.

Box 8 450. Baltimore. Mar y land 2 1234

ARNOLD'S ENGRAVING
Personalized

ELECTR IC

ON·THE·AIR
SIGN

W ITH CALL
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ACTION COUPON
THE FCC WANTS TO KNOW

What YOU think about Incentive Licensing!

Here is your chance to speak up and be counted, pro or can, on this most
itfIportant matter. Fill out the ACTION COUPON and send it to us . .. we
'will total up the response and send it to the FCC for their information.

1.l4re you in favor of the principle of incentive licensing wherein
'progressively more difficult technical exams allow the use of. restricted
l egments of our bands?

2. Do you feel that the 20 wpm code test requirement f or the Ex tra
class license should be kept? Some amateurs feel that code is becoming
irrelel;ant. Other feel that it should be everyone to his own bag. Still
~ers find the 20 wpm a valuable incentive. How about you?

3.Do you feel that'tr would have been better to provide an incentive
to get the higher grade licenses by offering new band allocations rather
than taking away bands from licensees who do not get a higher license?

4. D@you feel that the 50 kHz CW allocation f or Extra is more than
it s!lOuld be?

5. Do you feel that the 20 meter General class phone segment is too
small,pow for practical use?

l,~ Would you like to see the whole matter of incentive licensing and
/1Ifi:reslrietions opened for teeonsideration?

;{igazine, Peterborough, NH 03458
JD-~';:;':'__~ _ _~..

yes no ?,

l. Incen tive Licensing principle? 0 0 0
2. 20 wpm code test for Extra? 0 0 0
3. New bands for incentive? 0 0 0
4. 50 kHz too much for Extra? 0 0 0
5. 20m General band too crowded? 0 0 0
6. Reconsider Incentive Licensing? 0 0 0

Name' Call, _

Address' _

City State' Zip, _
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PART IIB

the wire, while t he current on the wire's
surface is surrounded by magnet ic field
fro m only itself and adjacent currents.

This mea ns that t here will be, inher
en tly, more inductance in the center of the
wire than on its surface. With dc, it makes
no difference, because inductance is a
fac tor only when cur ren t flow is changing.

With a c , t he resu lting ind uctive
reacta nce means that the wire's impedance
is lower on t he surface than it is in t he
center. So long as signal frequency is low
enough, the effects are no t noticeable. At
rad io frequencies, though, the effec t
beco mes appreciable. Virt ua lly all t he cur
rent is flowing near the surface of the wire,
and the center might as well no t be there .
This variation of impedance bet ween the
surface of the cond uctor and its int erior is
what is known as " sk in effect, " because
t he rf curren t seems to flow on the "skin"
of t he conductor and avoid the int erior.

No harm is done by the copper on t he
inside of the wire , but in high-power
circuits it 's often mo re econo mical to use
hollow tubing rather than solid rod , and
because of the skin effec t one works as
well as the othe r. It 's not unheard-of to
find really high-power rf coils being
cooled by wate r pu mped through the
hollow cores of the conductors!

One way in which "skin effect" is
minimized at moderate frequenc ies is by
using "Iitz wire ," which consists of many
individua l con ductors, each insulated from
the othe r, and woven toge t her in such a
man ner t hat each ind ividual conductor
spends as mu ch ti me in the high-i nductance
center of the combined st rand as it does on
the surface. This eq ual izes the inductance
for all conductors, and effectively connects
all of the reactances in parallel so t ha t it
does act ually reduce t he rf resist ance. At
high frequencies , however, the principle
breaks down because the variat ion of con
duct or position canno t be ma de to happen

(•
\. j f-- --'l

Fig. 10 . Cross-section view of copper wire shows
how center portion of wire is surrounded com
pletely by conductor, while surface region has
conducting material only on one side of it. This
causes cenrer to have more induc tance than
surface, which will in turn force sc current to
seek the surface and avoid the center. The h igher
the frequency of the ec, the less effective will be
the interior of the wire. At sufficiently high
frequency, all current travels on the "skin" and
almost none flows in the interior. This is caJIed
"skin effect. "

the wire. Just as much current will flow
near the ce nter as flows in the same
cross-secti onal area near t he edge .

That curren t in the center is surrounded
by the magneti c field associated with itself,
and also by the magne t ic field assoc iated
with all the current in the oute r pa rts of

I n the first ha lf of this part of the study
course we determined that resistance

and reactance could be considered as fo rms
of impedance - which helps us understa nd
why the ohm can be the common unit of
measure.

But wha t about the effec ts of imped
ances , such as rf resistance, sk in effect, and
o the r resis tive and ind uc tive phenomena?
In the firs t part of th is series, we men
tion ed a defi nition of induct ance based on
the "number of flux lines" encircling the
cur rent flow, to show what happens.

Consider a piece of st raigh t copper w ire ,
such as t hat sketched in cross-sec tion view
in Fig. 10 . (T he figure num bers are con
tinua tions of those in Part IlA .)

If we push de through this wire , from a
battery, curren t flo w will be a pproxima tely
the same throughout the cross sec tion of
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within a shor t enough distance as com
pared to the signal wavelength.

Litz wire, like all the o the r combining
of reactances we 've touched upon so far,
involves the combination of the same type
of reactance. What happens when we co m
bine the two d ifferent ty pes of reactan ce?
That's our next subject.

What Is R esonance? Back near the
beginning of o ur preced ing d iscussion , we
mentioned in passing that it was possible to
use a litt le reactan ce of one kind - say
inductive - to cancel ou t so me of th e
other kind - in this case, capacit ive.

Now let 's take fu ll advantage of this
fact, with the series circuit shown in Fig. 11

RolO

T X, o -IOOO

'---- -----'

Fig. 11. Series L·C·R circuit illustrates effec ts of
resonance, which is possibly the most im porten t
single phenomenon aside from energy props
gation itself so far as radio opera tion is con
cerned. Resonance permits " tuning" of equip
ment to select one frequency and reject all
o thers, which in turn makes it possible for m ore
than one transmitter to be used at one tim e.
Witho ut tuning, radio as we kn ow i t would not
be possible.

which contains an inductor, a capacito r,
an d a resistor, all in series with each o ther.

We know already that the resistance of
the resistor will be the same at all frequen
cies, and that the reactances will change as
the frequency changes. Let's plug in some
specific figures to see how this circuit can
be expected to behave. For instance, let's
make the resistor 10 oh ms. Reactance of
the inductor will vary with frequency ,
being much less than 10 ohms at frequen
cies near zero Hz, and being in the megohm
region at extremely high freque ncies .
Similarly , the capacitors rea ctance will vary
from a very high valu e at low frequencies,
to only a few oh ms at high frequencies.

N otice that where the inductor's
reactance is small, at the low frequencies,
that o f the capacitor is large , and vice

SEPTEMBER 1970

versa . It stands to reason, then , that at
some frequency within the infinite range
possible , their reactance must be equal.

Let 's assu me that we have picked proper
values for both capacitor and inductor to
make this happe n when the inductor's
reactance is +1000 ohms; the capacitors's
reactance is then -1000 ohms.

But since the reactances are equal in
valu e and opposite in sign, they cancel each
other co ut co mpletely - and the resulting
circ uit impedan ce is that of the re sistor
alone , or 10 + jO oh ms (10 ohms at 0 ° , if
you prefer the single-value method of
rating impedance) .

This might be only mildly interesting,
except that the o pposite kinds of reactance
both tend to keep circuit impedance high
at o ther frequencies. Take for example the
freq ue ncy which is o nly 1/10 that a t which
the values cancel at 1000 oh ms each . At
this new frequency, the inducta nce is only
+100 ohms, and the capacitor is up to
- 10 ,000 ohms, wh ich gives us a net
reactance of -9 ,900 oh ms. Circuit imped 
an ce is 10 - j9900 oh ms, or in the single
valu e method , 9900 .5 o hms at _89 .5°
ap proxima te ly .

Going in the other direction, at the
frequency 10 times that at which the values
cancel, the inductance is up to +10 ,000
ohms and the capacitor is down to -100
oh ms, which gives a circuit impedance of 10
+ j9900 ohms or , in single values, 9900 .5
oh ms at +89 .5 degrees.

If o ur circuit is fed by an ac source
which provides the same voltage - say 99
volts - at all frequ en cies, then at either the
high or the low frequency only about 1/100
ampere of current will flow through the
circuit. But at the single frequency where
the reactances cancel, curre nt will be
limited only by the resistance and in this
case the current flow will be 9 .9 amperes .
That 's 990 times as much as at either the
high or the low frequen cy.

In this manner , the series L-C-R circuit
of Fig . II selects current at a single specific
frequency and permits it to flow through ,
while tending to blo ck current at all o ther
frequencies either higher or lower.

And that's the par ticular functio n which
is necessary in order for us to be able to
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is rather rapidly fading fro m use . Figure 13
sho ws a parallel resonant circuit.

If we ignore the power-source con nec
tions in Fig. 13 we will see that the
reactances and the resistance are still in
series with each o the r. The difference
between parallel resonant circuits and

Fig. 13. Schematic of typical parallel-resonan t
circui t. If power so urce is disconnected at points
marked "X" and circuit is then opened a t any
point, it becomes same as series-resonant circuit
of F ig. 11 . Resistance is shown here in series with
inductor because in practice, inductors usually
have more stray resistance than do capacitors and
circuit behaves as if all resistance were in the
inductive leg. See text for de tails of circu it
action.

series resonant circuits depends on the way
in which the power or driving source is
connected. If the source is in series with
the reactances, it's series resonant. If the
source is in parallel, it's parallel resonance.

The impedance charac teristics of a
parallel-resonant circ uit are markedly dif
ferent from those of series re sonance. In
series resonance, circuit impedance is high
except at the resonant frequency. In paral
lel resonance, though , the reactances are in
parallel so fa r as the po wer source is
concerned , and this means that ra ther than
ca nce l ling out reactances, we must
co mbine "susce pta nces." High reactance
means low susceptance, and vice versa .

At low freq uencies, the inductor has
low reactance and high susceptance, while
the capacitor has high reactance and low
susceptance. The capacitor's low suscep
tance cancels out it s correspo nding amo unt
of inductive susceptance, but the remaining
susceptance is sti ll high which makes net
reactance low.

At high frequencies , it's just the other
way around, and net reactance is st ill low.

choose a signal at one frequency and reject
those at other frequencies. For this reason,
this circuit and it s close relat ives are among
the most fundamental circuits in all of
radio.

The condit ion in which reactance IS

co mp lete ly cancelled out of the circuit is
known as "resonance," and a circu it in
which all reactance is cancelled out in this
manner is called a " resonant circuit. " The
particular resonant circuit shown in Fig. II
is known as a "series resonant" circuit ,
because its driving source is in series with
all circuit elements.

The impedance of a resonant circuit
depends upon a number of factors, but
they are lumped into two general head ings.
One i ~ t he frequency of the appl ied signal,
and the other is the "Q" fac tor which we
will be examining shortly . Figure 12 is a

'00
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F ig. 12 . Response curve of any resonan t circuit is
shown here. Horizontal scale is dependent upon
two factors, "Q" and "resonan t frequency,"
which makes this graph universal. F or example, a
resonant circuit with a Q of 100 and a resonant
frequen cy of 10 kHz would make the horizontal
scale come out to be 10011 0000 times cycles off
resonance, or 0.01 times cycles. At a frequency
of 10.01 k Hz, 100 cycles above resonance, the
value to use on the horizontal scale would be
0.01 times 100 or 1.0, and response would be 45
percent of that at resonance.

graph of a " un iversal" resonance response
curve; the solid line can be thought of as
representing cur ren t flow through the cir
cuit of Fig . II as co mpared to maximum
curre nt flow at resonance.

In addition to the series resonant cir
cuit , we also make use of " parallel reson
ant" circuits. Parallel resonance was at one
time called "antiresonance," but th is word

1000

('V) ,r
'0

1000
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At the resonant freq ue ncy , the two
suscep tunces a re equal , and so they do
cancel each othe r out. But a susceptance of
zero is equivalent to an infini te impedance .
This means that at its resonant frequency ,
a paralle l-resonan t circu it mu st have very
high impedance . At o ther frequen cies, t he
imp edance depends upon the reactance left
over a fter cance llat io ns.

Why is the impedan ce so high at
resonan ce'! This happen s because each
reactance, ind ivid ually , enfo rces aphasc
shi ft between volt age and current. The
capacito r puts voltage 900 behind current ,
o r curre nt 90 0 ahead of voltage. The
indu ctor put s current 90 ° behind voltage .
Since the circuit is parallel. voltage across
both reactan ces is identical a t all times. But
since current in the capacitor is 90° ahead
o f this voltage while curre nt in th e induc
tor is 900 behind . the phase differen ce
between the two currents is 180 0

- and
this am ounts to a complete cance llat ion of
curren t flow ,

The "cancella tion" is effective only so
far as th e power so urce is concerned . In
each reactance , its own curre nt is flow ing.
However, this cu rren t cannot get out of the
circuit - an d so it circ ulates between
inductor and capacito r. It 's k nown as
"circ ulat ing current, " and is very real
ind eed as anyone who has watch ed the
outpu t coils of his transmitter melt from
its effects can testify!

The circulati ng current is, in fact , as
much larger t han the current which either
reactance alone would permit to flo w, as
the actual current flow is smaller. Bo th are
related to the circui t 's "Q" as we shall
shortly see.

Because the circulat ing current is larger,
a closed resonant circ uit in which circu
lating current flows can act as a voltage
amplifier. The circ ulat ing current through
each reactan ce will produce a voltage drop
determined by the amount o f curren t
circulat ing and by the rea ctance value . If
the driving power is coupled into the
circuit by means o f a tap o n the inductor,
it can force large circulat ing curren ts, and
an o utp ut voltage much larger than the
input voltage can be ob tained . This isn ' t
something for not hi ng, because no power
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Fig. 14. Eq uation s for resonant circuits. Version
at left is basic formula, with frequency in hertz,
inductance in henries, and capacitance in farads.
That at righ t is practical version with frequency
in megahertz, inductance in microhenries, an d
capacitance in picofarads. For any value of
inductor, some capacitor exists to make it
resonant at any desired frequency. In prac tice,
choices are also limited by effects upon circu it Q
and feasi bility of actually o btaining desired
values.

gam is achieved. The higher voltage can
only be obtained if little or no curre nt is
taken from the circuit. Many receiver input
circuits make use of this fact to help
overcome effects of tube and circuit noise,
by stepping up signal voltage ahead of any
amplifier stages.

To determine the exact frequency at
which any specific pair of inductan ce and
capacitance values will be resonant, we just
combine the ind uctive-reacta nce and the
capacitive-reacta nce formulas and come u p

wit h the equat ions shown in Fig. 14 . As
before, one is exact and the other is more
practical, having all the conversion factors
and the " pi" constant built in to a single
magic number. While any specific pair o f
values will have only one resonan t fre 
quency, in theory any inductor can be
resonated at any desired frequency by
simply choosing the proper capacitor value,
and vice versa . In practice , "Q" is also a
fac tor to be reckoned with and tends to
limit the choice of L and C values.

All through this discussion we've had to
refer to " Q" fro m ti me to time . Let's find
out now just what this strange factor is,
and what its effec ts are.

What Is Q? "Q" is a symbol which
shows up in radio theory just about as
often as do the "R" which stands for
resistance, and ·the "E" for voltage, the " I"
for current, the " L" for inducta nce, or the
"C" of capacitance . Yo u'll meet "Q" as

1
F = ::;-;-;::;=;<

2" VLC

25,330

LC

part of the descri ption of nearly any coil,
many capacitors, and all tuned circu its . It
is used to describe the characteristics of
quartz crysta ls, and of antennas. But what
is it ?

The symbol "Q" originally stood fo r
"q ualify fac tor," and almost all textboo ks
define it in the same say - as the ra tio of
inductive reactance to total resistance in a
circu it (XLiR). But very few tex ts bother
to show why the ratio of reactance to
resistance should be of much im portance,
and only a co uple of the more than a
dozen we studied in preparing this discus
sion bothered to give any other definition
of Q.

Nevertheless, Q is important , and it has
many definitions, all are equally true in
every case, but fo r any special case, some
are easier to apply than others.

So let 's try to see first why the ratio
XL/ R affects behavior of a resonant circuit,
and then explore some alternate definit io ns
of Q. We'll begin by returning to our
series-resonant circuit shown in Fig. II , with
the same co mponent values used before .
That is, 10 ohms resistance and 1000 ohms
reactance for each reactance.

We discovered already that if this circ uit
is driven by a power source which delivers
99 volts peak , a peak current of 9 .9
amperes will flow through each of it s three
elements.

What we failed to say before is the fact
that we can determine the voltage across
either the coil or the capacitor alone, either
by Ohm's Law or by actual measurement
with a good VTVM. Here, we'll do it with
Ohm's Law in the form E = IZ.

Since it 's a series circuit, I is the same
for all three elemtnts, or 9 .9 amperes with
our 99-volt source. Impedance of the coil is
1000 ohms at 90°, and so the voltage across
the coil must be 9.9 times 1000, o r 9,900
volts at 900

. Impedance of the capacitor is
also 1000 oh ms at _900

, so its voltage must
be 9 .900 volts also , but at _90 0

• Since these
two high voltages are 1800 out of phase
with each other, they cancel each other out
and cannot appear to the external circuit
- but inside the circuit, measured across
each element by it self , they're pre sent.

Some authori ties call this ac tion the
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"voltage magnification " of the resonant
circ uit, and speak of the 9900/99 ratio
bet ween reactive voltage and applied
voltage as the " magnification factor."

Others call the ra tio the "quality fac
tor" or merely " Q."

The relation between this " magnifi
ca tion factor" and the definit ion of Q as
being XLIR is not overly obvious . It comes
about because each of the voltages - that
across the reactance and that across the
total circuit - is re lated to the same series
current by Ohm's Law. In both cases, E =
fZ, where Z is the impedance and I is the
current.

For the rea ctance, the Z is eq ual to XL
or XC, and at resonance they're the same
absolute value. For the total circ uit, both
reactances cancel out and the impedance is
simply R. The voltage ratio Ex/Et t hen
becomes IXL/IR ; the I cancels out of the
calculation since III is always " I ," leaving
us only XL/ R to define the magnificat ion
fa cto r or Q.

Now let's see why " Q" should be such
an important factor in the first place.
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One of the most important uses o f " Q"
is as a measure of the effectiveness of a
resonant circuit. That is, it measures how
effectively the circuit can separate two
signa ls o f d ifferent frequen cy . We can
demonst rate the rela tion between Q and
selectivity in two ways, one of which is
easy to see and the other of which , though
much more accura te, requires more
thought. Let's try both, the simpler one
first.

Recall that the selection capability of a
series resonant circuit co mes about because
at the resonant freq uency, current flow is
limited only by the R of the circui t , whi le
at frequencies far from reso nance, the X is
the limiting factor and the R has very little
effect.

This means that if the resistance is very
small compare d to the reactance at the
resonant freq uency, the current flow at
resonance will be very high compared to
current at those frequen cies where the
reactance is the limiting factor.

If we increase the resist ance and leave
reactance alone , it will have little effect o n
current at the extreme frequencies, but will
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Fig. 15. Effect of Q upon circuit selectivity is
shown graphically. This is similar to Fig. 12,
ex cept that t actor "0" has been removed from
horizon tal scale and differen t curves have been
drawn for differen t 0 values. The grea ter th e 0 ,
the sharper the selectivity. No tice that effec ts are
greatest in regions near resonance, bu t very little
difference exists at freq uen cies almost exac tly on
the resonant frequency .

At 10.010 Hz, however, circu it impedan ce
would not be 2 + j2 o h ms, o r 2 .83 o h ms at
4 5°. Cu rren t at t his freq uency would be
100 j:! .83 or 35 .4 amperes. This is o nly
3 5.4 /50 o r 70.8% o f the curre n t at
resona nce, while wit h a Q o f 100 th e
curre nts at the two freque ncie s were
almost equal.

The same thing happens at all other
frequencies, whet her ncar to or far from
the resonance po int o f the circuit. The
result is that a high-Q circ ui t is "sha rper"
than one of low Q . Figure 15 shows th is by
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cornpa n n g relative curren ts for circ uits
with O's ra nging from 10 to 100 . for
frequen cies from 20 percent below re so
nan ce to 20 percent abo ve.

Of course, instead of measuring curren t
flo w through the circuit d irec tly , we could
take the vo ltage developed acro ss ei ther
reactan ce , because this voltage is d eveloped
by the cur re nt flow through that reacta nce.
And , in p ract ice, t his is exact ly t he wa y in
which a receiver makes use o f resonant
circuit s . The o u t p u t of the circ u it is usually
the voltage d eveloped ac ross the ca pa ci to r.

The ra tio XL/R is the most co mmonly
encountered defin ition fo r Q , but it 's not
by a ny mean s the on ly one nor is it even
the mo st descri pt ive . Our own favo rit e is

ro

reduce the curren t flow at re so nance. Thus
the rat io be t ween curren t a t resonance a nd
curren t fa r fr om resonan ce will become
smaller, and t he circui t is therefo re less
selescive.

Since Q goes down as resistan ce goes u p ,
if X is cons tan t, thi s meuns that a h igh-Q
circ u it must be more se lect ive than one
wit h low Q .

Wh il e thi s explana t ion sho ws ho w cir
cui t Q affects selec t ivity in genera l, it
unfortunat el y do cs not te ll us m uch about
wha t hap pens a t freq uencies ncar re so 
nan ce . To find out how Q works in t h is
reg io n - wh ich, a ft er a ll, is the one in
which we are mo st o fte n really interested
- we mus t go to the more detai led ex pla
nat ion . It takes a lit tl e a rit h me t ic to
illust ra te.

We define Q by looking at the "magnifi
ca t io n factor" - the ra t io be tween the
voltage across ei the r reactan ce , and the
total voltage ap plied to t he circuit.

At freq uencies near resonance, the
reactances will no t vary grea t ly from their
values <I t resonance . If o ur ind ucto r has
1000 o h ms reac tance a t 10,00 0 Hz, then a t
10 ,010 Il l. its reactan ce will be 1001 o hms,
and a t 9 ,090 Hz it will be 999 ohms. The
capaci to r will behave simil a rly , wi th rea c
tuncc values o f -9 9 9 ohms at 10 ,010 li z and
-1001oh ms at 9.090 li z.

Because o f the mutual cancella t io n o f
op posi te types o f rea ctance, the net reac
tance of t he circ uit will be the d ifference in
reactan ce values. At 10 ,010 Hz, net ci rcui t
reactance would be 1001 - 999 . or 2 o hms
induct ive .

If o ur circ u it had a Q o f 10 0 , this would
mean a res ista nce of 10 o h ms (and wi th a
lnu-volt-peuk so urce, 10 amperes curren t
flow a t reso nan ce). Im pedance o f the
circ u it a t 10 ,010 Hz, then , would be 10 + j2
o h ms, o r abou t 10 .19 o hms at a very s mall
phase angle . Curren t flow at this frequ ency
tEll) would be 100 /10 .19 or about 9.84
amperes. nea rly as much as t he 10 a mperes
at resonan ce .

If we leave the reacta nces alone b u t•
reduce t he resista nce to o nly 2 o h ms , we
will ra ise circuit Q to 500 ( 1000/1). Current
flow ut resonance would be 5 times as
grea t, o r 50 amperes with a lOa-vol t source.
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one w hich d efined Q as being proportiona l
to " t he ra tio of peak energy storage to
average po wer loss" in any ci rc ui t.

This d efin it ion is directly re lated to the
m arc fam ilia r o ne . beca use the c ircuit's
reactan ce is a measure of pea k energy
storage while the resistance incl udes any
factors which actually lose energy.

Ho wever. thin king o f Q as a. rat io of
ene rgy stored to e ne rgy lo st ma kes it appl y
to many non-clcctr'i cal th ings. such as a
sw ingi ng pe ndulu m or a vibra t ing tu ni ng
fork. while the terms " reactance" and
"resistance' are limited by defini tion to
electrical ac tions.

Q is somc u mes defi ne d as being the
inverse (or re ciprocal) o f thc " po we r fac
tor " of a com ponen t or circui t. The
"power factor" is the: ra tio of po wer
consumed to apparen t power, which hails
do w n to being a rat io of resista nce to
react a nce . S ince this is t he inverse o f t he
rat io w h ich de fines Q in t he mo st common

defin it ion , defi n ing Q as th c inverse of
powe r fac to r is simply a second-ha nd way
of providing the sa me dcfin ition.

Q is also sometimes defined - and fre
qucutly measured - hy its effect on ha nd
width o f a ci rcuit. In reson ant c irc uits
ha ving Q 's in the normal range ( from 10 to
1000 ,) the num ber of li z bet ween the
hal f-po wer po in ts (t he two Freq uencies.
one above and one bclow the resonant
frequency. at which power transfer fa lls to
ha lf of that t ra nsmitted at resonance ) are
re la ted to t he resona nt f'rcq ucn cy h y a
fact o r whic h is rough ly I /Q.

That is. for a Q of 10 , th e lo wer
ha lf-power poin t will be f / IO li z below the
upper one. if "f" is the resonant frequency
in li z. If Q is ra ised to ~O. t he separation or
" ba ndwidth" will b e f(2 0 Hz. a nd wit h a Q
of 100, it w ill be f / 100 liz .

A ll o f our d iscussio n of "Q" so far h J S

been in te rms o f se ries resona n t ci rcui ts. It
app lies equa lly. though. to para lic 1
resonant circuits by making proper substi 
tutions. T he net resu lt afte r these su bs t itu 
tio ns a re made is t ha t the circu it im ped
ance . ra ther t han voltage , is m u lt ip lied by
Q . T hat is. in a para lle l-resonan t ci rcu it each
of whose reactan ces is 1000 oh ms at reso
nance and having a Q of 100 . the impcd -
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ance at resonance will b e 100,000 o hms a t
0° .

If such a circu it is then "loaded " by
con ne cting a p erfect 10 0 .0 0 0 -o hm resisto r
across it . the net im pedance will b e
reduced to 50.0 0 0 o h ms. The sa me resul t
would be produced by ra isi ng the interna l
resist a nce from J 0 to 20 ohms an d so
lo wering Q to 50. In most rad io theory the
effects o f such " loading" a re accounted for
by ass u m ing t ha t the lo ad is "transformed"
in to th e eq uiva le n t se ries resist an ce . In th is
case. the 100.000 o hm resistor's va lue
wou ld be transfor med to 10 o h ms. an d its
effect ive connection po in t wou ld be
changed from being in parallel with the
resona n t c irc uit to being in se ries wi th th e
ind uctor in side t he c irc u it.

This is w ha t is mea nt by the " im ped 
ance t ra nsfo rmat io n " effects o f a tu ned
circui t. and t ransmi t te rs make use of tuned
circu its in t his way to la rge d egree .

We sa id way hack a t t he beginning o f
th is d iscussion th at Q is ap p lied to such

t h ings as quar tz crysta ls a nd an ten nas. as
well as to convcnt ionul resona n t c ircu its. In
these cases. the "energy stored /energy
lost" definition is the 1110st meaningfu l
Olll' .

A crysta l, for inxtuncc , will vib rat e for
SO IllC timc aft e r rece iving a sing le im pu lse.
and thi s vibration will in t urn ret u rn
electrical energy in thc form of mecha nical
vibrations and returns it with little loss.
T h is means that t he " Q" of a crys tal is
re ma rka b ly high (aro und 25.00 0 for mo st
ham uni ts).

An an tenna. on the o t he r hand. is
intended to ra diate or 10Sl' as much energy
as possible, so that low Q is d esira ble for
any antenna . .\tany designs. however. will
radiat e cffcctivc fy on ly over a narrow range
of freq uencies, and at a ll o ther freq uen cies
will st ore t he energy ruthe r t han radia ting
it. Th is mean s that t he Q goes u p. a nd th e
designer must find ways of lo wer ing t h e
antenna Q .

Next Ti m e, Now t ha t we have fa irly
fi rm founda tions es ta b lished bot h for ac
and d e circ ui t th eory. we ca n go in to th e
supers tructure. Our next insta llment will
examine power. dec ibels. and har mo nics.

... Staff -
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QAP and a
good beam

I ncentive programs or no t , t his article is
hardly expected to endear the writer to

the hams in this country - nor , perha ps, to
the policy-making editors of 73. It is
designed instead to inform hamd om of
some serious problems tha t have been all
but ignored in recent years. Let it be stated
now that what follows are the impressions
and opinions of the author, comb ined with
kno wn facts gleaned from the general
public, the electronic indust ry , and from
current legislation and trends in Washing
ton , D.C.

We challenge read ers to dispute th ese
truths ; we implore readers to reexam in e
themselves and make an honest effort
towards maintaining the open-minded ness
this hobby need s.

The draft for this diatribe began as an
article devoted to informing our meager
read ership of the pros and co ns of ORP.
Before I realized, however, I had struck a
tender root of one of the most serious
problems American ama teurs face today.
But we are gett ing ahead of our story ,

In an attemp t to get a truly objective
perspective regard ing the state of ham
rad io today, I stumbled across an item o f
profound implication in the foreign ham
press. Smatterings of informat ion on low
power and ORP associations have appeared
fro m time to time in the recen t pas t in th is
country. but there remains the fac t that a
grea t deal of ama te urs here don't even
kno w what ORP mea ns, mu ch less the
thinking behind it. So what?

Short ly aft er the last war, amate urs in
alm ost all o ther countries began to seri
ously investigate the advantages of running
on reduced power. In London th e OR P
Society , Inc., was formed to keep
Europeans abreast of flea -power milit ary
surplus bargains while at the same t ime
serving to fur ther awaken hamdom to the
ex citing world of QRP. What caused this
in t e r e s t in " half-hear ted" ha mming?
Economics. The flow of surp lus equipment
into Euro pean markets mea nt that with the
proper kno wled ge , an SWL could get on
the air without investing large su ms of
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money. In short, the expense of becoming
a ham had been substantially lowered, and
with it came a remarkable increase in the
number of foreign amateurs o n the air .
Understanding this impo rtant factor, it is
relatively simple to see why t he ORP trend
caught on like wild fire ove rseas.

While progressive Euro pea n coun tries
ex perimented with single-t ube transmitt~rs

and late r developed t ransist o rized 144 MH z
t ransceivers, American s bui lt ki lowatts,
Today t he foreign journa ls referred to
earlier, such as the RSGB Bulletin, Dus
DL-QTe, a nd UKW Bericttte , ca rry an
amazing array of flea-power projects sur
rou nded by advertisemen ts offe ring tra n
sistorized lo w-freq uency and UH F stat ions.
Our magazines , on the o t her hand, are
sa turated wit h linear amplifie rs an d
2000-wa tt ban d blasters, while o ur adver
tis ing seems to cater to the conve ntiona l
big-station buyer. Somehow we have
adopted the mistaken idea that power is
everything.

The real truth of the matter, though, is
that the American ham is generally in a
bet tcr economic situation than his
European comrades. He ca n affor? th e
"best." Ham radio in th is country has
dearly degenera ted to the point where
status in ma ny circles is determined by
income. Not so?

A good examp le is fo u nd at six meters,
a band that this wri ter feels more than
qualified to talk about. Ra ther than gener
ate interest in experimenting with narrow
band FM, sideband techniques, and almost
interference-free CW, the 50 MHz band is
present ly presided upo n by the DX-ha ppy.
Who ca n snag t he most states? When will
Puert o Rico slip in again to be pounced
upon by 912 East or West Coast snoope rs'!
And they are almos t all do ing it with A!\f
phone . Nobody builds here anymore. It
"isn't necessary." O thers feel that "com
mercial competition has made it cheaper to
buy 6 meter rigs." Hogwash. Of course I'm
not talking about the dedicated Techni
cians who arc the re for legiti ma te reasons;
I'm call ing out the 85 % whose goal is to
buy bigger an d be tte r equipmen t as they
can affor d it. Naturally, with it philoso phy
like this prevailing on a ham band, new-
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corne rs arc a pt to fee l t hat unless they can
afford to buy t he best they just won't be
"in it." And the sad truth is that they
are n't.

Smashing th e Price Barrier
So ferve nt is the struggle for power o n

the ha m bands toda y t hat thousands do
not realize just how litt le they are buyi ng
for th e hard-e arne d dollar . The real differ
ence bet ween 75W and a full ga llon is
inconsequentia l when compared open
mindedly to t he economic ratio of either
building or p urchasing a th ree-e lement
beam to replace a fo lded d ipole . Or when
compared to spending even o ne-quarter
tha t amo unt for a good preselec tor or
Q-multi plier .

Communications - true com munications
- is an art. If DX is your fo rt e, work ing
sta tions o the rs can ' t even hear should
prove extreme ly excit ing. Yet I'll wager
you could do it by properly investi ng but a
fraction of wha t you have already spent
into refined necessities. Do n Stoner
W6TN S has WAC on 15 CW running 80
milliwa tts. ZLI AAX works regularly in to
the sta tes with 20 milliwatts. KI CRD in
Connec ticut se ts his own 50 MHz record s
usi ng but a 27 milliwatt tran sceiver he built
from combining various tran sistor circu its
in curre nt elect ronics journ als. In terested?

Offering a n a nswe r to the long-stand ing
price barrier facing even America n ama
teurs, the transition to Q RP is just begin
ning to catch. And to the avid exponents
of the sport, a challenge is there to be
delved into , examined and explored to the
hilt. What is there for people in terested in
flea-po wer today'!

Plenty . Although the London QRP
Socie ty folded in the ea r ly fiftie s, in
so me t hing sho rt of four years the new ORP
Amateur Rad io Club (headed by K8DZR
in Ohio ) has snowballed into one of ham
radio's largest fra tern ities. With members
all over the world, t he ORP ARC sponsors
contests, proves the truths of low-power
hammi ng every day , and publishes a hand
so me quarterly brimming with interesting
case histor ies and construc tion projects.

Since the high power st igma has begu n
to all eviat e , ORP'ers arc st riving fo r
cheaper and cheaper rigs. QRP ARC chap -
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tcrs offer prizes fo r t he best u ni ts built fo r
under SIO. Now ci rc u la t ing a re circuit s for
low-frequen cy receivers tlcss than $4 ) and
A~t t ran smit ters for 20 mc tcrs ( perhaps
5 12), A nd t hen thcrc are <.III those sligh tly
use d eB t ransceive rs tha t can be mod ified
by a child for 10 meters ...ve ry cheaply.
And I (auld go 011 and on.

The Ugly American
But by and la rge. high po wer st ill has a

lo ng way to go before it is co mp lete ly
abo lished . As long <.IS the law says Am er
icans can ru n I kW input to t he final. even
though most foreigners arc restrict ed to
unde r l Onw. the DX man's to y wi ll
remai n . What happens'!

In a ll truth . t he amat eu r's sta t us sy mb o l
is his che rished home brew gall on , more
often t han not a b rillian tly conceived
jumble of war surp lus tu bes and a power
supply capable of pu mping at least a
thousand wa tts to the fi nal . With <.I glea m
in h is eye t he opera tor see ks out his prey
( freq uen t ly a po or Belgian with 4 0W ),
ze ros in for the kill and t hen , a lo ng w ith 74
others, cal ls h im frantically. Silence fol
lows. If I o nly had more power, our friend
thi nks to himse lf. But a las, he ca me hack
to an English ma n.

With the sta gge ring nu mber o f postwar
hams t ha t put signa ls o n the a ir <.I S ama teur
radio d evel oped into a mod ern-Ja y mania,
the high-power s truggle seems to have
int ensif ied . By 19 58 lite ra lly hu nd red s o f
illegal Catitcnnio K ilo wa t rs we re re lieved o f
thei r lice nses for powe r level s o fte n up to
5 kW a nd beyo nd .

What have we reall y accomplished in
t his high-power hattie'! Presently the su p
posedly sophistica ted U.S. hams haw lit er
ally sa tura ted the spect rum . clobbering
each other an d the rest of t he wo rld as
they swish thei r vro ' s to clear t he fre
quency before kicking in t he lin ear . We
have ou t-popula ted our a llo tted fr eque ncy
space ~5 years earlier than the bes t authori
t ies estima ted just a few decades ago. we
have imposed American -made pa ndemo 
nium on the wor ldwide DX han ds.

G erma n ha ms can' t ho ld decen t con ver
sa t io ns wi th the English beca use so me
opera tor in T usca loo sa is using his k ilowatt
to tal k to New York . F req u en cy ul lo cu-
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tions being wha t t hey a re. more power
meum /IIOfe QR ,tI.'

T he stat us-seeking "Ugly A meri ca n ' is
heard round t he wo rld - regard less of
whether or no t anyon e want.\' to liste n.
To day a good number o f fo re ig n hams have
decided no t to QSO t he sta tes and to
ign o re as bes t th ey ca n the inno cuous U.S.
kilowatt s. Own u p to it or not, a ham radio
"co ld war" is Oil. The ca u se : the power
mad D X-hap py A meri can ham.

Some Day We'll Pay t he Penalt y
The t ime is rapidly approach ing when

the rest of the ham world will have a
su bsta nt ial voice in declari ng wha t the U.S .
ha ms can and canno t d o . Or to put in more
blu n t ly , a growing n u mber of previously
friend ly co u nt ries a re fed up. T hey wa nt to
return amateur rad io to the p ionee r spir it
that once led the a rt.

We have, a d mi t ted ly unknowing,
ste p ped on a grea t deal of t radition , d e
st roying in our path to b igger and bette r
th ings the very founda tion of wha t the res t
o f the world st ill cl ings to in its in terpreta
t ion o f ama teur radio . We can ex pect the
worse , and accep t (wit h o ut further em ber
rasxing o urse lves by st u pid o n-t he-a ir
remarks) what ever G eneva co mes up with .

The Horrible Truth Abo u t CB
Ask your ty pical cowor ke r at the office

what he th inks o f when he visuali zes <.I ham
rad io opera tor. Chances are he vaguel y
re members visiti ng a boyhood fr iend who
de mon strated h is rig, tulki ng gibberish to
Rangoon while the cowo rke r loo ked on
fear fu lly at his ho rne brew monster fl icke r
ing in its chassis.

Or more realistically, he remembers last
Sat urday nigh t. when Lawrence Welk was
<.111 bu t o blite ra ted by the you ngster next
door.

T he poi nt is simply t ha t the impression
is not goo d. Ask a friend the d ifferen ce
between a ham and a CB'er and hc' Il re ply
with the best o f in tentio n s that the ham
uses radio as a toy , w herea s the C B'c r has a
defi nite p urpose in putt ing his se t o n the
air. Th e p ub lic is not aware of t he fa ct th at
we arc su p posed to be technicall y better
infor med than the Clicr.

The h orrible t rut h is that we are com
pe t ing wi th th e Cll'e rs w he t he r we want to
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recognize it or not. The same legislat ive
body that gave experimenters frequencies
they could use for fur thering the art
awarded a mere 250 kHz of the II me ter
band to citizens. And what have they done
with it '!

To be perfec tly frank, the accom plish
ments of CB fall jus t short of miraculous
and something hams will have to reck o n
with sooner or later. Pu tt ing aside the
reams of anit -CB materia l we publish (the
more opinionated referring to them as
morons" ), we should at least admit the
facts :

• There are litera lly thousands of CB
clubs througho ut the country cooper
ating with local officials to aid in
emergencies.

• T he press has t reated CS most favor
ably, publicizing in newspapers and
magazines the st rength and power
they have adde d to ambulance
sq uads, police depart ments and h igh
way pa trols.

• The public is not plagued by nea rly
so much CB TV I as we would like to
believe. Im provemen ts in equipment
design an d the 5W power lim itation
do much to hold this do wn.

• In numbe rs, Cff'e rs arc expecte d to
top one million th is year.

• Sales of CB equipment h it $54 mil
lion in 1966.

• CB offers more to the public
(tangibly, a t least) than ama teur
radio.

• America now has an emergency radio
force of citizens exceed ing that any
where on ear th at this time.

• At least 70% of CB un its are installed
for "emergency power" - un der the
dash.

• Detroit's leading automobile manu
fac turers appear anxious to arrange
for CB as o ptional equipme nt in the
ncar future .

• T he FCC has already given the go
ahead for a mass progra m for an
au tomobile emergency corps on CR
channel 9, and has restricted channel .
9 for emergency use only.

• CB can be effectively and profi tab ly

* A uto-Call, February 1965 edition
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used in business - whereas ham radio
cannot.

Like it or no t, the above points are cold.
hard facts. And they are da rned tough to
argue wit h.

So who cares ab out CB'! Every ama teur
should be vitally interest ed in all that
occurs on 27 MH z if he values his hobby .
In the learned eyes of the electronics
industry, the FCC and the general public,
CB is accomp lish ing the very thing that
ama teur radio was fo unde d to do .

A grea t number of us are und er the
dangerous misconceptio n that amateur
radio is primarily an exciting hobby , offer
ing some thing that can be fo und no where
else. T he sad truth is that th is is but a
byproduct. To quote the FCC in an age-old
phrase: "Amateur radio exists because of
the service it renders. .. And exactly what
service do we re nde r that CB does no t?

We spend a great deal of o ur time
study ing award requirements and calling
directional CQs. We pride o urselves add i
tiona lly in keeping abreast of advances in
electronic communications. We try to out
guess the experts by coming up with new
ideas and effective techniq ues that the
cou ntry can use. We are consta ntly build
ing and improving in an effo rt to develop
ourse lves as communications specialists, or
ama te ur enginee rs, as it were . We ad mit
on ly the scientifically minded and those
eager to learn more about electron ics. Or
do we? Are we really as technicall y ad 
vanced individually as our forebears? Can
we honestly sta te that we have superior
motives that will hel p America stay ahead
te chnologically in the electronics race'! Can
we' .. K2ZSQ/W9HBF •

Tell our

Advertisers

You Saw it

in 73
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sive. I rolled the brew can around in my
hands and the idea struck me - why not
make a coaxial antenna with the empty
beer cans; I'd heard of beer can verticals 
why not a beer can coa xial?

So, I broke out the ruler and found that
four empty beer cans measured just over
19 in. Wi th haste, I dug out the soldering
gun, solder, and tin snips. First, I cut the
tops and bottoms out with a can opener (I
left the bottom in one and drilled it to
accommodate an SO-239 connector) . (See
Fig. !.) When this was completed, I made
up a piece of coax (RG-59 or RG-9) 38 in.
long with a PL-259 at each end. I con
nected one end to the SO-239 on the top
can. This was easy at this point, but would
be practically impossible later.

Then I slid that piece of coax through
the center of the remaining three cans and
soldere d all four as shown in Fig. 2. I used
a piece of 19 in . stiff wire fo r the radiator,
and soldered it to the end of the 050-239
sticking out of the top can . If you dupli
cate the antenna, you' ll find welding rod,
coathangers, etc. quite satisfactory. Mount
ing is up to the builder; also, I would
suggest spraying the cans with anti rust

50-239
RECEPTACLE

Fig. 1. Cutaway view of top can shows 50·239
inside can. The transmission line will have to be
connected before the connector is attached,
unless you have very, very small hands.

I t was an ordinary Saturday afternoon, as
I sat in my garage hamshack drinking a

cold brew. What I needed was a good 2
meter antenna. With one sterling qualifi
cation: it must be cheap, cheap, inexpen-
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SOLDERED --":;-~ t - ,
SO-239, RECEPTACL E

Pl-2~1I, P LUG

SOLDE R

19 II" ·

SOLDEfI

PL-2~9. PLUG

SOLDER

PL- 2 ~9 , PLUG

3S" fl G - ~9/U

COAXI AL CAGL E

THROUGH CANS

PL-2~S. ADAPTER

DOUSLE CONNEC TOfl

RG-S/ U OR RG - ~S/ U

COAXI AL CASLE

FR O'" STATION

soldering; otherwise it might be wise for
you to change brands for.one evening.

... WAQ RWQ·

Fig. 2. Sk etch shows connector required and
overall construction of the beer-can coaxial.

•IlL

paint . I mounted my antenna on an old
broomstick with electrical tape. Swr can be
changed by shor tening or lengthening the
19 in. vertical.

To trim the antenna , it is better to bend
the top over a bit at a time ra ther than
cutting it . This is so that when you pass
resonance your vertical won't be too short ,
and you can stra ighten out the bent por
tion , rather than to have to replace it.

I used a Heathkit Twoer with about 2W
output. Swr at resonance was about 1.2: 1
at 145 .5 MHz. I found it was quite broad,
QSYing nicely without a drastic increase in
swr. My antenna is about 20 ft off the
ground and about 4 ft from the roof on its
broomstick mast.

My first contact was with WB6YO 1 in
Fallbrook, Calif., about 25 miles away. I
also noticed I could re ceive stations I never
could hear before , and those I could hear
were much st ronger than on myoId
groundplane. Not bad for two h ours work
and no cash ou tlay.

I won't go into the problems associated
wit h trying to so lder aluminum. If the
brew you drink comes only in aluminurn
cans, you'd better b e good at silver-
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CONVERTING
,...----------, Alan Douglas

Box 225
Pocasset MA 0255924V DC 0115V
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II!>V

Now, rush to your nearest surplus dealer
and pick up a supply of relays before he
reads this and ups his prices.

relays are about the only exceptions. The
48V telephone relays are a snap to use
because only a very small dropping resistor,
or none at all, will operate them. Note that
since the relay will tend to hold on after
t he power is removed , it cannot be oper
ated as fas t as a conven tional relay. This is
likely to cause trouble only in a keyer
circui t.

No additional arc suppression is needed,
since the shunt diode eliminates the tran
sient voltages normally produced when a
relay is turned off. This is, in fact, a very
common arc-suppression arrangemen t in
conventiona l de circuits.

..

Fig. 1. In these three circuits, the result is the
same. Circuit C is the simplest, though, with just
one resistor and two diodes. Diode ratings should
be at least one-aeit the relay coil current, and
200 PlY. The dropping resistor should be equal
to the relay coil resistance.

H ow often have you pawed through
your shoebox of surplus 24 V de

relays, looking for something for a IlSV ·
project, and wished you could change them
over with a wave of your magic wand'!
Well, it's almost that simple; nearly any
such relay will operate on 1 I 5V with t he
ad dition of t wo diodes and a resisto r. And
how many 48 V telephone relays have you
salted away. waiting to build a 48V power
source to run them? They arc even simpler
to use ; all it takes is a pair of diodes.

The classic circuit for getting 24 V de
consists of a tra nsformer , rectifier, and
filter capacitor (Fig. I ). You can simplify
th is a litt le by replacing the transformer
with a dro pping resisto r, providing you
increase the capacitor's voltage rating to
I SOY, since without a load the voltage
would rise to that value. If you have used
this circuit before, you know that the
capacitor is at least twice the size of the
relay, and probably as expensive .

Now throwaway the filter capac itor,
and replace it with a diode. Fi lte ring is
provided by the inductance of the relay
coil, instead of by the capacitor. To
simplify basic theory, an inductor will try
to keep steady the current flowing through
it. If half-wave-rectified ac is applied, cur
rent flows in short bursts of 60 per second;
in a relay it causes the famil iar 60 Hz buzz.
The diode provides -a pa th for the current
to flow between ac cycles, so tha t the coil
current remains fairly steady, instead of
being cut off abruptly 60 times a second .

This circuit works fine with most sur
plus relays which have a high coil induc
tance. The newer "crystal can" min ia ture
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VHF ANTE NNAS
Th is handbook is a co m p le t e co llectio n o f up-to 
date in fo rmat ion abou t V HF an d UHF antennas,
w ith design h ints, const ruc t ion and t h eory . I f
y o u ' ve been w ondering what array y ou n eed , this
book wi ll g ive y ou enou gh back groun d to make the
right dec ision . $3

ADVANCED CLASS ST U DY GUIDE
128 pages o f uo-ro -rh e-rntnute simp lif ied theory ,
w r i tten w i t h th e b eginning r adio am at eu r in m ind .
T his u nique book cover s al l asp ects of th e t heory
exam for th e A d va nced C lass l icense and has
helped h u n d red s of hams to sail through t he
exam. . .nothing e lse l ik e i t in p r in t. $3

DIODE CIRCUITS HANDBOOK
An invalu able reference book . Covers rec t if ie rs,
m ix ers, detecto r s, m o du lat o rs, FM detecto rs , n oise
limiters, A GC , B FO/Q-mu ltip lier, AFC , V aricap
t uning au d io cl ip p e rs, ba lanced m od s, fi eld 
strength m eters, RF pro bes, zen ers, co n t ro l CIr 
cu i ts, etc. 11 1 different c i rc u i ts. $1

COAX HANDBOOK
I nva luab le book fo r t he h am o r th e lab and f or
every o ne el se who d o esn ' t w ant to have to k eep a
who le l ibrary on hand fo r re f erence.. .o r even
wor se, have t o w ri te t o the manufact u rer f or co a x
spec. 5 3

73 USEFUL T RANSISTOR CIRCUITS
I f you' ve been lo o k ing f or a tran sis tor circu it t o do
a specia l jo b, chances are t here i s a ci rcuit in this
book that w i l l give you a h ead start. I t covers
cir cui ts f o r aud io , receivers, t ra nsmi tters and test
equ ipment. $ 1

•
INDE X TO SU R P LU~

Do y ou have a piece of su rp lu s eq u mm errt t h at you
want to conver t bu t can' t f i nd an ar t icle? I f so , t his
is the book you n eed . I t lists all o f the surp lus
arti c les and co n ver si o n s in p o pu lar e lec tronic and
ama teu r magaz ines fro m 1945 t o 1966. $1.50

ox HANDBOOK
Includes g ian t wo r ld coun t ry- zone w al l map.
Articl es on QS L des ign sec rets, w in n ing OX con 
tests, D X C C ru les, DX p editions, re c iprocal uc e n .
sing and many m ore. W o rld postage rates, W AZ
record li sts, time ch ar t s, p ropagat ion , etc . Spec ia l
ham maps and bea r i ng c h ar t s. A must f or the
DXer. $ 3

SIM PLI F IED MATH
Does m ath sc are you ? - I t shou ldn' t. Th is easv -to 
u nderstand b o o k exp lains the simplif ied expo 
nent ial sy st em o f ar it h m e t ic , simple formulas,
l ogar ithm s, and th eir -applicat io n t o the ham
shack . 5 0 i

. FM ANTHOLOGY

Vol. I. This book is largely a collect ion from FM
Bulletin, edited by K6MVH and WABUTB.
The mater ial is taken from the ed it ions of
February 1967 through February 196B.

NOW AVAILABLE FOR ONLY $3
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H ere is a converter which offers just
about the o ptimum in tube and

solid-sta te performance. Its characteristics
include the following.

• Low noise figure.
• Excellent cross-modulation perfor

man ce , dynamic range, and overload
control.

• No neutralization , stagger-tuning, or
reduced gain operat ion is required to
prevent rf oscillations.

• Complete stability. The rf stages of
this converter have never oscillated

90

Robert D. Morrison WB6 YVT
1590 De Leon Way
Livermore CA 94550

under any condit ions of tuning or
antenna source impedance . In addi
tion , the local oscillator has high
ampli t ude stab ility and has never
required any readjustments.

• High gain with a very effective rf gain
contro l.

• Wide bandwidth, which allows oper
ation over the entire 144-148 MHz
range with no repeaking of the con
verter required.

Circuit Description
The dual-gate MOSFET appears to be

the new darling of the front-end designers.

73 MAGAZINE
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Fig. 1. Schematic diagram of the converter. Anyone of the MOSFET types 3N140, 3N159, or
M FE3007 may be substituted for any of the MOSFETs in the schema tic. However, a 3N159 will give
the lowest noise figure in the first stage. A 40673 should give the best protection against any rt spikes
in the second stage. And a MFE30061MFE3007 should give the best protection against steady,
high-voltage rf signals in the mixer stage. A ll resistors are ~·watt carbon,S%. A ll fixed capacitors other
than SM , SM, or feed through types are disk cer amic.

It has surpassed the performance of tubes,
bipolar t ransistors, and junction FETs with
but one exception. This exception is that
the junct ion FET gives about a I dB lower
noise figure in the VHF range. This extra
decibel of sensit ivity may be useful to
moonbouncers and those who live in
remote areas, but if you live near popu
late d areas, the sensit ivity of the MOSFET
is more than adequa te to get you d own
into the atmosphere noise.

An important advantage of the dual-gate
MOSFET is that , unlike the "trio de" tran-

SEPTE MBER 1970

sistors, it does not require neutralization.
Of course , if the builder uses second-rate
shie lding and bypassing te chniques, even
the dual-gate MOSFET will oscillate .

They key to the stability of the new
present converter is that the rf MOSFET
gate 2 source leads are soldered directly to
button mica bypass capacitors. In addition,
there are shields between each stage, and
the rf MOSFET drain leads are soldered
directly to the shie ld feed throughs, Some
thing to remember is tha t the series
resonant frequency of a bypass capacitor

9 1



<5

Bo

Bo

6 6
co

o
B

B
o

ceo
o 0 0

<5

666

co
E

o

oo

oo

I
I
I
I
I

,
I

A
o

F

o

B
o

I
o I

B 1
1
I

A AIo 01OH 1 0
o 0 1 0

A A I
1

c I 0
0/0
ee,o 0 1

c Io I
1

C I 0
0 / 0

1
1
I
I
1
1
I
I

co

Eo

E

o

oo

oo

T
1
I
I

,
I

G

o

A
o

A
o

H

o

o
B

B
o

oo

co
co

cf

E

o

G

o
o

o

oo

I

•,

I

A
C 0

o

F

o

A
o

A A
o 0

OH
0A 0A

o
B

B
o

B
o

B
o

s

...,
w
;:
l>
G>
l>
N

Z
m

Fig. 2. R educed-size templa te of chassis plate (bottom view) shows hole size and placement. The
letters indicate drill sizes: A - No. 37, B-S/ 32 in ., C- No. 26, V - No. 17, E-3/16 in., F-J4 in .,
G-S/16 in., H- 3/8 in . The broken lines represent shielding.

•



Dept. H
196·23 Jamaica Ave., Hollis, NY 11423

VANGUARD LABS

,,
ANGUAR

au. ".' . __•
'H ...... ,.."'•...... _"" •.•._A. ._. .. ~_

GUNSMOKE?

-

Blow y our mind on our back
! issue bargain bunch. 30 (count

I 'em) assorted (we hope) back
issues, all before 1968. for the
incredibly tow pr ice of $6 post
paid (hard ly pays for the post
age). These are packed by slave
labor (to cut co sts) so please ig
nore notes call ing for help, etc.
that may be slipped into the
bundles. 73 Gunsmoke. Peter
borough NH 03458. Send cash,
check or negot iable securit ies.

,

•

.. ...
~.

to 175 MHz. 521.95 ppd.
to 300 MHz. 525.95 ppd.

r

NEW FOR 1970!
The above models now have rf gain control.

For 300 to 470 MHz
See Model 202 in our catalog .

• Available from 5 t.IIHz. to 4S0 t.II Hz. Bandwidth j ,
approJ:!mately ),.. of frequency.

• Voltage 9aln 30 to 40 DB dependln9 on fr. q uency.
• Two Dual Gat. t.IIOSFET amplifi.r , ta ges with uch

havi ng a tu ned input and tun.d output. Each Dual
Gat. t.IIOSFET 15 actually .n int.gr.ted cascode cir
cuit thus giving you 2 cascod. circuits . quival.nt
to 4 triodes.

• EJ-c.ption.lly low nols. 12.S DB at ' 75t.11 Hz.), 9rut
Iy r. d uc. d Cr055 modulation .nd 10 tim.s the d y
namic rang. hi911a l ha nd llnq cap.bl lity) of the best
b i-p olar transistors. Also sup.rior to prea mps USin9
'Iunct io n FETs and Sing le Gate MOSFETs .

• nt.rnal conn.ctlons fo r hiqh Imp.dance AG C or
ma nua l qaln control if nlld.d.

• Type BN C in put an d output r. c.ptacl.s for minimum
loss at UHF. Sta ndard Impedance h SO-75 ohms.

• Ca ref ully tuned at our laboratory with swee p 9.ner.
to r and oscilloscope for the but bandpass charact.r
istic .

• Full wa ve UHF diodes protect input transistor,
• O pera tes o n 6 to 16 volts DC, 5 to 15 Moll .
N..... York C ity . nd State residents ,add local sales t....

DUAL GATE MOSFET

PRE-AMPS
should equal or exceed the frequency to be
bypassed .

Figure I shows the converter circuit.
The firs t rf stage uses an RCA 3N1 59 . At
the time of this writing, this transistor has
the lo west 200 MHz noise figure of all
dual-gate MOSFETs on the market. This
stage is biased to run at " wide-open" gain
for best sensit ivit y . The input tank has a
fairly wide bandwidth so that a low noise
figure is maintained over the entire
144 -148 MHz band with no repeaking o f
the converter.

Silicon high-speed diodes a re used at the
antenna input. These diodes have a negli
gible effect on the input circuit. Ger
manium diodes co nduct at about 0 . 1V so
tha t signals above this value will be dis
torted. Silicon diodes, on the other hand ,
conduct at about 0 .5V. The MOSFET ,
with its insulated gate, has a higher gate
voltage toleran ce than the J-FET whose
gate will conduct at 10.5V bias . As a result ,
the silicon diode-MOSFET input has
considerably greater overload tolerance
than the germanium diode -J-FET input
combination . For extreme overloads, each
silicon diode may be replaced by two
silicon diodes in series .

The second rf stage uses an RCA 40673.
This MOSFET has integrated back-to-back
diodes from each gate to the source. These
diodes protect the silicon dioxide insula 
tion from breakdown by the high-voltage
spikes of static discharge. Unlike unpro
tected MOSFETs, these transistors require
no special hand ling techniques.

The linear pot and 4 .7V zener network
provides an adjustable gain range of about
50 dB fro m full on to fu ll off. The 100 k!1
resistor connected to the pot provides a
gate 2 voltage of about I V at maximum
gain. This 100 U1 may be reduced to give a
higher bias and a slightly higher maximum
gain but the gain con trol action may
become more abrupt and possibly bother
some.

If the converter is to be used with a
good antenna and high-gain receiver, o ne rf
stage probably will provide adequate
performance . If desired , the gain control
could be applied to the first stage. To avoid
parasitic oscilla tions, it is important to
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keep the gate 3 dc bias resistors ou t of the
first-stage compartment.

Undoubtedly, the dual-gate MOSFET is
the best of the transistor mixers. With the
signal input at gate I and the oscillato r
input at gate 2, the problem of oscillato r
feed through to the rf circuits is greatly
reduced . Also oscillator detuning by the rf
circuits is minimized . The mixer presents a
high impedance to the oscillator circuits, so
that the oscillator drive requirement is low.
The square-law response of the MOSFET
greatly reduces cross-modulation distor
tion . The MOSFET is also very resistant to
overload , which is a highly prized cha rac
teristic for mixer o peration.

A Motorola MFE 3006 silicon nitrid e
passivated dual-gate MOSFET is used for
the mixer. The gat e breakdown voltage
ratings of +35 V are considerably greater
tha n the ratings of the unpassivated
MOSFETs. Because very high steady rf
voltages may ap pea r across the mixer
terminals, the higher breakdown voltages
of this transistor are deemed more appro
priate. This tran sist or is st ill quite vulner
able to voltage spikes so that handling
precautions are necessary. (The Motorola
MFE 3007 , by the way, is an improved
version of the MFE 3006.)

The present mix er - local oscillator
injection voltage is 2.5 peak (1.8V) . Higher
injection voltages will produce more gain,
while a some wha t lower injection voltage
should produce sligh tly less mixing distor
tion . Distortion contro l and gain are both
excellent at the present 2V peak oscilla to r
injection level.

The 14 -1 8 MHz mixer output coil has a
fairly wide bandwidth so that no readjust
ment of the converter is required during
operation over the entire 144 -148 MH z
range. For re ceivers with input impedances
other than 50n, the turns ratio of the
mixer output coil sho uld be adjusted to
give a suitable bandwidth.

By the time this article appears in print,
some manufacturer will probably be mar
keting a dual-gate MOSFET which has the
low noise figure of the RCA 3N 159. the
protective diodes of the RCA 40673 , and
the silicon nitride passivation of the MFE
3006. This could possibly be the ultimate

94

in silicon channel MOSFETs. Of course, a
secon d manufacturer may later o ne-up the
first by mar keting a gallium arsen ide
channel MOSFET, and then later sti ll, a
third may bring out an integrated circuit
that has.. . There is nothing like free
enterprise to keep the manufacturers sharp
and the ham builders ha ppy .

The fifth-overt one oscillator circuit is
excellent. It has exceptional amplitude
stability, adequate frequen cy stability,
good output power, and low output
impedance. It was suggested by Bill Carver
K60LG, who believes it may be a variation
on an original design by Frank Jones
W6AJF.

The TIS34 J-FET doubler has a fairly
high input impedan ce , a high o utput volt
age, and is very simple to const ruct. The 65
MHz fundamental is better than 20 dB
down from the 130 harmonic in the
doubler out put. This ratio is not ea rth
shaking, but it is adequate for the applica
tion.

The oscillator- double r combinat ion pro
duces a st rong, stab le output, and can
operate over a de ran ge of S-25V.

The converte r is designed to be used
with a 50n antenna and a receiver of
approximately s on input impedance.

Construction
A S x lain. brass sheet o f 40 mils

thickness serves as the chassis plate. The
shields are made of 3D-mil brass plate and
are bolted to the chassis plate . The brass
plate on my unit (pictured) has been
tin-coated for appearance and contact resis
tance sta bility , The tinned brass plate is
held to an inverted 5 x lO x 3 in .
aluminum chassis by shee t metal screws.
Aluminum and tin are more galvanically
compatible than aluminum and brass . Of
course, any two dissimilar metals in con
tact can produce corrosion if the co ndi
tions are right. The tin - aluminum combi
nation used here sho uld give no problem.
Figure 2 is reduced-size template showing
hole positioning, shie ld placement , and
relative hole sizes.

Transist or sockets are not used . The
leads are so ldered directly to button mica
bypass capacitors, shield feedthroughs, o r
to ceramic standoffs. All ground lugs are
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solde red directly to the chassis plate .
Cera mic slug-tuned coils are used

throughout with tw o exceptions. Air-core
coils, with their higher Q values, a re used
for the antenna input coil and the doubler
output coil. (A complete parts list appears
in Table I.)

The ferrite bead s are novel and may be
replaced by 33n resist ors, if desired .
Ferrite beads have the advantage that they
have zero de resistance - a disad vantage is
that thei r ac resistance is sign ificant only
above about 50-100 MHz.

This converter probably should not
become a first VHF proje ct. At 2 meters,
capacitors can look like inductors and
induct ors can look like ca pacito rs, regard
less of what is stamped on the outside o f
the co mpon ent.

The oscillator should be built and test ed
first. A 2N9 18 or MPS 9 18 must be used in
this circuit. When the oscillato r is perform
ing well, the doubler can be added . A
TlS34 or 2N3 823 should be used . A T IS8 8
(2N5245), MPFlO7 (2N5 486), or 2N44 16
with the ir higher gain may cause undesired
oscillat ions. ..

When the oscillator - dou bler chain is
working, add the mixer. Use an RCA
40673 protected MOSFET for experimen
tation at this point since the o ther
MOSFETs are too easily damaged by
constant insertion and easily interchanged .

A ny problems in the oscillator 
doubler -mixer chain should be so lved
before in stalling the two rf stages. The
second rf stage should be added and made
stable. Then the fir st rf stage can be put in .
All de bias resistors of the firs t rf stage
ex cept the source resistor should be kept
out of the first rf sta ge compartme n t.

After the converter is co mpletely stable ,
the top on the antenna input coil should be
adjusted for minimum noise figure . This
should be done with a noise generator, but
a weak 2 meter signal sho uld also suffice .

The builder ma y find that the capaci to r
values needed in the tank circuits diffe r
from those given on the schematic. This is
to be expected, since sligh t geometrical
changed can affect the frequen cy re sponse
of tuned circuits at 2 meter frequencies.

Unprotected MOSFETs are easily
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DyComm 101-500

30 mWdrive (or morel, 12V de powered.
FM - CW - AM - Etc.

ON LY S59.95 ~~:;~?~
S O LD? O R DER NOW!

NOT SOLD? Send for information.

DYNAMIC COMMUNICATIONS
301 BROADWA Y

RI VIER A BEACH FL 33404

*TWO·WAY*
COMMUNICATION CRYSTALS

AMERICAN CRYSTAL CO. .
PO Box

Q2366
Kansas City, MO 64142

1816·842·55711
.••••••••••••••••••••••••

HATRY ELECTRONICS
500 Ledyard St., Hartford, Conn. 06114

203~527·1881

II Block Ent of W.th.rsfi.ld Ave. off
Airpert Rd., Rt. 6)

See CORKY, W1KXM orWARO, W1WRG

ANTENNA STUFF
In 100 feet reUs enly

450 ohm open w ire . Per 100 feet .. .. .•.. •••• $ 4.95
300 ollm open w ire . Per 100 feet . .. . . . . . . . . . 4 .65
St~ndoff-M.st or Screw-In. . . .. . .. . . . . ....... .19

In 100 ft. interconn ected coils
18 Copperweld . Per 100 feel $ 1.1'
14 Copperweld . Per 100 feet . . . . . . . . . . . . . . . . 2 .95
12 Copperwe ld . Pe r 100 feet . . . . . . . 3 .99
14 Copper-Sol id . Per 100 feet . . . . . .. . . . . . . . . . 4.29
12 Coppe r-So lid . Per 100 feet _. . . ... 5.79
Times 14-50 L/Lou 8U. Per foot . ... . .. . . . .. . .18
Times TS-50 L/Lon ; SU. Per foot. . . . . . . . . . . . .10
Times Solid SIle ll lh Alumafcam in slock
Kill w ith connectors 50/100 h .
Gilln line.guy w ire. Per 100 feel 500 lbs Test 3 .79
Glan line·guy w ire. Per 100 feet 1000 Ibs Test 5 .lI5
Hy-G~Ln Billun. Ellcll . . ••••••• • ••••••• .•. .. . . 14.95
W2AU B~lun. hch • • •.•• ••• ••. . .•.. . . . . .•.• . 12.95
Blitz Bugs. E.cll • •• . . . . .. ....• . .. •• . . • . .• . . . 4.95
All major lines of Amateur gear . Rohn ....25 tow.rs
and accesso ries . Waters Protax switches . Dow
Kev relay•• Gr_ne Ba lu n• • NIfW·Tro n ic, H U$l le r
Mobile. All anten na insulat ors in stoc k . ~

(Ca na d ia n Amateu rs Send U.S. Fund s Only)
F.o .b. Hgrtford

Please Includ e PodDse
CONNECTICUT'S OLDEST llAM STORE

••••••••••••••••••••••••
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Construc tion de tails and component placement are clearly shown In this head-on view of the
segmen ted converter.

damaged by improper handling procedures.
Adequate procedures to preve nt damage
are as follow s.

I . The soldering iron tip should be
grounded to the conver te r chassis.

2. The lead to be so ldered (or the lead
that is con necte d to the point to be
soldered) sho uld be grounded to the
chassis with a clip lead.

3. The metal ri ng su pplied with the
transistor can be replaced with a ring
of solder if t he solder firmly co ntacts
all fou r leads.

Once the MOSFETs are in place and the
converte r is working properly, there should
be no more concern about damaging the
MOSF ETs.

Performance
The following results were obtained

with the antenna coil t un ed to 146 .0 MHz,
the secon d rf coil tuned to 144.5 MHz, th e
third rf coil tuned to 147.5 MHz, an d the
mixer output coi l tuned to 16.0 MHz.
Other combina tions may work better with
a different ante nna and receiver.

I . The measured noise figure is ab out 3
dB.

2. The measured gain is about 50 dB .
3. The measured gain contro l is about

40 dB for a 0 . 1V rms signal, and

96

The shielded compartments are (left to righ t) first
rf stage, second rf stage, m ixer, doubler, and
oscilla tor. The crystal can be seen against the
chassis plate in the oscillator compartmen t.

about 60 dB for a 10 mY signal.
4 . The bandwidth is wide enough that a

3 dB noise figure and a fairly co n
stant gain persist over the entire
144 - 148 MHz range wit h no
readjustments on the co nver te r.

5. A 0.1 V rms antenna signal produced
no significan t distortion in the con
verter; however, a strong signa l may
produce distortion in the rece iver
mixer, since the conver te r can pu t
several volts of rf into the receiver
mixer. In th is case the converter gain
control or the receiver rf gain control
should be used to attenuate the

73 MAGAZINE



. . . WB6YV T •

NOW In New Larger Facilities
to expedite your orders.

HEIGHTS
MANUFACTURING CO.

Almont Heights Industrial Park
4516 North Van Dyke

Almont, Michigan 48003

hinged base
fits any rotor
costs under $350
no painting
no rusting
doesn't depreci
ate like steel.

*A 64 foot tower
weighs only 140 #

SEE YOUR LOCAL DISTRIBUTOR
OR WRITE

FOR COMPLETE INFOHMATION

Aluminum Tower
*so light you can
put it up all by
yourself! No
climbing, no [in
poles, no heart
attacks.

WHAT IS
THE BEST
WAY TO

GET THERE!

The HEIGHTS
+
++
+++

WHAT
IS
THE
BEST
ANTENNA
HEIGHT
FOR
DX'ING!

70 f eet
(for 20-15-10MI

The experienced VHF builder will find
this converte r to be a satisfying construc
tion experience. The 2 meter operator will
be quite ha ppy with its stable, all-around
performa nce.

strong signal. At no time during
initial operation of my unit did the
converter gain co ntrol req u ire any
decrease fro m the maximu m. The
receiver gain co ntrol did require
do wnward adjustment o n very strong
signals, however. Incidentally , it was
observed during this test t ha t the
converter front-en d noise was negli
gible compared to the atmospheric
noise. The test locat ion was in the
Livermore valley 30 miles e~st of San
Francisco.

6. The converter is completely stable.
The local oscilla tor has never req uired
any adjustment. The two rf stages
have never oscilla ted, but they have
remained stable and broadband und er
all conditions of operatio n.
.

Table I . MOSFET 2m Converter Parts List and
Symbol Ex planations

SM - D ipped silver m ica.
8M - Button mica (Erie ).
L 1 - 7t 18-gage t inned w ire, air-wound Y:. in.

lo ng o n 7/32 in . inside dia, Tapped
appro x 1 5/8 turns fro m co ld end.

L 2 , L 3 - 2%t 18 -gage enam . w ire, closewound
on % in. d ia slug-tu ned ceramic f orm
( Mil le r 4 500-4 , w hite corel.

L4 - S lug-tu ned, 3 .1 - 4.8 tlH (M i l ler 4 504l.
L5 - 4 t 220gage insulat ed wire wound around

L4.
L6 - 6t 18 -gage enam. wi re, air-wound Yo in .

lo ng on 7/32 in. inside dia. T ap p ed
approx. 1 Yo t from co ld end.

L7 - 4 %t 2 4-gage enam. w i re, c losewound on %
in. d ia. slug-tu ned ceramic f o rm
(Mi l le r 450 0-2, red cor e) .

RFC 1, RFC2 - 2 .2 tlH-mo lded rf c hoke (Mi ller
9320-14) .

RFC3 - 1.5 tlH molded rf choke (Mi ller
93 10-16) .

21 - 4.7V zene r, 1W (Motoro la 1N473 2 l.
0 1 - Sil icon d iode, 1 0 0 V PIV m in, 3 00 m A

m in.
F1 - S tandard fuse, 1/SA.
XTA L - 65.000 M Hz, fi fth -overtone, ser ies

resonant c rystal.
B 1, 82 - Ferrite beasted ( Ferroxcube, S t ack

po le), or 33Sl resi st or.
Ai r capacitors are H amm arlund MAC- 10 and

MAC-20.
2 BNC recep t acles, 2 banana jacks, 15 ce ram ic

standoff insu lators .
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RADIO AMATEUR'S

HANDBOOK
WIlliam I . O r r , W6&A I

seVHr1\:.eenth fldlt.lon

radio
handboo k

W Hk Hp Hk Hp Hk Hp Hk HW H

Direct fro.... ';'3

TWO GREAT E&E HANDBOOKS

Regul."V...s 12 .95 / A STEAL at $ 10.
T he Radio Handbook is by far the biggest

and the best handbook in pr int . Here is vour
chance to get this great book at a substant ial
discoun t, if you act fast . We have a limi ted
quantity on hand and when they are sold that
will be the end of the bargain.

T he Radio Handbook is the only handbook
that has all original material rather than just
reprints of magazine articles. The hundreds of
construct ion projects were bu ilt specially for
this handbook by top amateur radio builders.
Hardbound, with some 850 pages of theory,
construct ion projects, and reference data cover
ing every aspect of amateur radio.

.. . a sellout
at radio stores from coast to coast!

Want to build a repeater?
Or improve your existing site?

Whet her you're a newcomer or an
old timer , you ' ll find " The Rad io
A mateur 's FM Repeat er Hand
book " t o be t he most valuab le
repeater aid you can get.
The Repeater Handbook contains
208 pages o f useful, hard-to-come
by informat ion , and it 's wr itten in
an interesting, personal vein.

GET BOTH OF THESE GREAT HANDBOOKS - ONlYS15.00

Use the coupon to order
t he Rad io Handbook,
the FM Repeater Hand
book , or the special two
book package.

W)!

r;;-- - ---- -- - - -- - - --
I MAIL TO 73 HANOBOO KS, PETERBO ROUGH NH 03458

II NAM E_. CA LL _

II AOO RESS _

ICI T Y/STATE 07-:-= = ::-:::---:-::--::- ZIP:=:-::--:--:----,,..
'DRadiO Hndbk D FM Repeater H ndbk Deoth H ndbks

JI I enclose $10 I enclose $6 .95 I enclose $15

W)! wlOC.~~=== Hp Hk H



$14.95

$16.95

$18.95

4 ELIO 20
7 EL 10 34 *
4 EL 6 20
8 El 6 .__ 30*

12 EL 2 27*

ALL· BAND VERTICALS

"HOW TO ORDER: Send money order (bank,
store, or United States) in full. We ship im
mediately by REA Express, charges collect.
DEALERS WRITE:'

"All band vertical!" asked one skeptic.
"Twenty meters is murder these days. Let's see
you make a contact on twenty meter phone with
low power!" So K4KXR switched to twenty,
using a V80 antenna and 35 watts AM. Here is
a small portion of the stat ions he worked :
VE3FAZ, T12FGS, W5KYJ, WIWOZ, W2·
ODH, WA3DJT, WB2FCB. W2YHH, VE3
FOB, WA8CZE, KISYB. K2RDJ, KIMVV,
K8HGY, K3UTl. W8QJC, WA2lVE. YSI·
MAM, WASATS, K2PGS. W2QJP, W4JWJ .
K2PSK, WA8CGA. WB2KWY, W21WJ, VE3 
KT. Moral: It's the antenna that counts!
FLASH! Switched to 15 c.w. and worked KZ5
IKN, KZ50WN, acn,c, PY5ASN. FG7XT.
XE2I, KP4AQl, SM5BGK, G2AOB. YV5·
eLK. OZ4H. and over a thousand other stations!
V40 vertical for 40, 20. 15, 10,

6 meters .....
V80 vertical for 80, 75 , 40, 20, 15,

10, 6 meters
VI60 vertical for 160. 80, 75 , 40, 20,

15, JO, 6 meters

made run-of-the-mill ordinary antennas. No, no, no. Our materials are the
best, and our design superior. WAlJFG won the New England Round-Up
championship with our 3-element 15meter beam by a margin of 5,982 points!

QUADS Worked 42 countries in two weeks with BEAMSThe first morning I put up my 3 ele-
my Gotham Quad and only 75 watts... menl Gotham beam (20 ft) 1 worked

W3 CUBICAL QUAD AN- Y04CT ON5lW SP9- .
TENNAS-thesetwoelement ADQ 'and 4uilTU
be.ams have a full wavelength T H A'T ANT E N N A ~--<'l-::--
driven .element and a reflector; WORKS' WN4DYN C _
the gam IS equal to that of a . om
three element beam and fhe di- pare the performance, val-
rectivity appears to us to be ex- ue. and price of the follow.
ceptional! ALL METAL (except ing beams and you will see
the insulators) - absolutely no I that this offer is unprece-
bamboo. Complete with boom. dented in radio history!
aluminum . alloy spreaders; Each beam is brand new; fuJi size (36' of tubing
sturdy, unJv~rsal.type beam. for each 20 meter element for instance); ab-
mount: uses single 52 ohm coaxial feed; no stubs I I I I . I di ' b d II hard
or matching devices needed; full instruction for the so ute y comp ~ e me U mg a oom an ~ -
simple one-man assembly and installation are in- ~are; uses a sl~gle 52 or. 72 ohm coaxial feed,:
c1uded; this is a fool-proof beam that always works hne; the SWR.IS I: I; easily .han~les 5 KW; Vs
with exceptional results. The cubical quad is the and l " alumnium alloy tubing IS employed for
antenna used by the DX champs. and it will do a maximum strength and low wind loading; all
wonderful job for you! beams are adjustable to any frequency in the

band.

2EL20 521
3 EL 20 27
4 EL 20 .. 34*
2ELI5 17
3 EL 15 21
4 EL 15 __ 27*
5 EL 15 30*

10/15 120 C UBICAL QUAD SPECIFICATICNS

Antenna Designation : 10/1 5 /20 Quad
Number (If Elements : Two. A full wavelength
driven element and reflector for each band.
Freq. Covered : 14-14.4 Me. 21 ·21.45 Me. 28-29.7
Mc.
Shipping Weight: 28 Ibs. Net Wei ght : 25 Ibs.
Dimensions: About 16' square .
Power Rating: 5 KW.
Operation Mode: All
SWR: 1.05 : 1 at resonance
Gain: 8.1 db . o ve r isotropic
F IB Ratio : A minimum of 17 db. FIB
Boom : 10' long x JlA" 0 .0.: 18 gauge steel: double
plated: gold color
Beam Mount : Square aluminum alloy plate incor
porating four stee l U-bolt assemblies. Will easily
..upport 1()() Ibs. Universal polarization.

Radiating Elements : Steel wire. tempered and
plated•.064" diameter.

X Frameworks: Each framework consists of two
12' sections of I" 00 aluminum 'hi-strength' (Re
vere) tubing, with telescoping %" tubing and short
section of dowel. Plated hose clamps tighten down
on telescoping sections.

Ra,diator Terminals: Cinch-Jones two-terminal
fittings '

Fcedhne (not furnished); 52 o hm coaxial cable

Now check these sta rt ling prices-note that they
arc much lower than even the bamboo-type :

1Q.15-20 CUBICAL QUAD 537. 00
1Q.15 CUBICAL QUAD __ 32.00
15-20 CUBICAL QUAD 34.00
TWENTY METER CUBICAL QUAD 27.00
FIFTEEN METER CUBICAL QUAD 26.00
TEN METER CUBICAL QUAD 25.00
Iall use single coax feed line )

GOTHAM
1805 Purdy, Dept. 73,

Miami Beach, Fla. 33139



HARDBOUND BOOK SALE!
P,,,,.

T V S.r~ic;nll Guide Book
Semiconductor" F rom A 10 Z
T , o u b le tt>OQt '" lI , h e Solid State Ch..s is
Radar OeleclOon
Hendbook 01 T ' e " " itto rs , and Mic,oelectronics
Radio N"",. H .. "dbook
Tre""iSl0r Ci<cuiU & Apphce'ions
MOdern TV Coreu O! & W.~.form Analvsis
E lecuom""hani<;al O.~ic" fa. eo "e'IIV

Con".'"i<>" end Conl.ol SyStem.
IBM E 1":1'0"'(: Circu;' An"lyl" P'Ollram
Guid. to P,olfl,'Qnel B'oadeau Announcing
On 'he COlor TV S ••vie. aench
Ma"av'''lI Todey's Rad io Station
EI.., ••on;n R.I....nc:. Oatabook
The T,e"s,"lor A.-lio HendbOOk
AudiO Sytl..... Henabook
Work '''lI With SemieOnductors
64 P'OJkU 10' Home and Ca,
I"s.elling end S.,,,icing Hom. Audio SYSlO,mS
$'''lli. Sid.,and, Thoro,y.nd P.acTice
T-.p. Reco'di"ll 1o, Fu.. and P.of,t
How.o Fi. T.a.. , ..to. Radio,
CB O"••a,o. ·s.G"ida
Th.Ol<:illol<:o"a
F.eq".nc:y Mod"latio.. Rac.i"."
Mode' .. Eleclronic Ci'eull Oesig..
Elaclro",c T ••IS& M.asu' ........"
E laclric Ci,cu'". AI' ...mning C"..... ,
EIKlrtC Ci.cuill. O"ac' c" .....,

SALE of Softbound Books

$6.9 5
7.95
7.9 5

18 ,9 5
2 0 .00

6.95
10 .9 5

7. 95

20.00
18.0 0
9.95
6.95

12.95
7.95
'.00
7 .95
7.95
6.95
7.95
6.95
7.95
7.95
6.95
1.95

15 .00
9.95
9.95

S,*..I

$ 3.95
4 .9 5
4 .9 5

11.9 5
11 .9 5

2.95
6.95
4 .9 5

9.95
1 1.9 5
5.95
3.95
7.95
6.95
2.95
4 .9 5
4 .9 5
4 ,9 5
5.95
4 .9 5
5.95
5.95
4.9 5
5.95
9.95
9.95
9.95
6.95
6,95

advlq d b
0Ll. OC 11°

T 1

l'l.W
ve~

1

ONLY
$1.00

EIK,ro .. ic HObby..t·, IC PrOIKII HandbOO k 3 .95 1.9 5
In'egralad Ci'cuill. F "ndam."'als & P rOJKIS .75 .50
S ..... iconductor POw•• Ci.cui's Handbook 3.95 .95
Int.'I> '.ti"ll FCC BrOadcall R"I... 6.95 3.95
RadiO Sal., Promotion. 10.00 4 .9 5
WO'ki"ll with 'h" 01<:,1I01<:0p" 4 .9 5 2.95
E "lli....ri"ll Conf.r.nc:. TachniUI P""".. 10.00 4 .9 5
S ..... iconducto r HandbOok 5.75 2.95
Solid S'a'. ProleclS from r.lOlorola .50
NAB 1967 E"lIi .._ ..nll Co..f .....nc. P'oe.. 10 .0 0 3 .95
Pin Point TV T.oubles 4 .9 5 2.95
Yo". Citi~en. Radio $ Ia'io.. 1.00 .50
ABC's 0 1 Ci,ize... Band Radio 1.95 .95
Be""r Short Wa". ReceQ"on 2 .8 5 .95
An'en ..as 10' Citiz..., Rad,o 1.00 .50
How '0 Inllall TV A .. '.n..a. .50 .20
RCA Lin.a' 1"'''!I,atad Ci.cu,,, 2 .00 .95

r" e.., a''' I'''' lp a ,d in USA , Clo ,..." u ! o f Slock. o neo fa k in d.
{il' l CO" ' e, ere .

RADIO BOOKSHOP Peterborough NH 03458

fabulous OX Map of the World

•

SHOW VISITORS OX YOU'VE WORKED
O Wall sized (23" x 31'·)
OShipped flat in mailing tube
OS uitable for framing
o Most complete map available
o Up-to-date 'NOf"1d prefixes shown

POSTPAID OColo r in countries as WOI ked
USA OS hows islands. reefs. rare OX spots

o Use colored map pins for
different bands

O' Dres sup the OX shack

MADE ESPECIALLY FOR DX'ERS
Buy lavishly! Order today from:

73 MAP, Peterborough NH 03458

100

Computer Comparison

The o ther month I wrote a series of complex
" macros" (I teach co mputer programming) to
serve as a class example. The o utgrowth was that
I crea ted a little system that could be used to
ext rac t data from a data base by a -logical
combination of keywords. For example, "Extract
the record if the ke ywords an ten na and vertical
are presen t." The next step was to (and wha t a
step) convert the tables of con te nts of the major
ham magazines into punched card form to serve
as the data base. My idea was to be able to take
aU of the technical ar ticles appear ing in 73. CQ,
and QST for the pas t 5 or 10 years and get them
collected so that surveys co uld be easily gener
ated. Something interesting happened. . .I kid
you no t. .. the ratio of technical articles became
most apparent! 73 was way out in fron t. Then l
decided to do the same thing (or try to do it) for
articles of interest to FM nuts like myself. Again ,
but even more dramatically, 73 was ou t in front .

Thomas R . Yocom WA9ZHT
1530 Country Club Dr

Marion IA
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AHAMSHACK WIlHOUl AGl08l?
f(: I

Part icularly when these fabulous Hammond globes (the
best in the biz) are available at our lOW PRICE.

13 " inflatab le g lobe (guaranteed , by t he way) . regularly
se ll ing for $ 15, now special , w h ile they last, ONLY $10.

13" ligh ted globes, regu larly $25, now ONLY $15. We
have a few o f t he se in st ock and when they are gone,
that is it .

RADIO BOOKSHOP
Peterborough, New Hampshire 03458

• Rldio Amateurs' Prefiu s
tt, Count ries!

• A.R.R.l. Phonetic Alphlblt!

• Whrre To Bu,'
• 'rllt Circl l ' earinls!
• Internltiona l Postal

Informlti on!
• Plus muell more!

• RAD IDAMATEURI16 k
J&

c a 00 INC.

Dept. 8. 925 Sherwood Drive
Lake Bluff, III. 60044

• QSL Manalen Around U11
World!

• Census of Radio Amate urs
U1roulhDut th e world !

• Radio Ama teurs ' l icense
Clas s!

• World Pre fi. Map!
• Internat ionll Rad io

Amateu r 'nfbls

ARROW SALES
New Address

GET YOUR NEW
ISSUE NOW!

Over 283.000 QTHs
in the U.S. edition

$7.95
Over 135.000 QTHs

in the OX edition. -, ' .
"'... ~~\ $5.95

See your favorite dealer or
orde r d i re ct (add 2Se f or
ma iling in U.S., Possessions

These valuable EXTRA features & Canada . Elsewhere add
included in both editions! SOe).

7049 W. ARCHER AVE.
CHICAGO IL 60638

Phone: 586-7441

Opening Special!
R 19/A RC Receiver- 118 to 148 MHz

$19.90

WfllTC 'Ofl
'flU

BflOCHllflC!

Autopatches

I can assure you that the "Autopatch" you
have described in 73 Magazine is illegal. I know. I
just spen t three days per month for the last seven
mon ths in Washington as a member of the
Academy of Sciences panel engaged in a stud y o f
the effec ts of interconnection to the telephone
lines. The present tari ffs permit interconnection
of voice or data information through a coupler
which acts to isolate foreign voltages, capacita nce
unbalances. grounds, etc ., from the lines.

The ta riffs prohibit any signaling or contro l
func tions from being done by the customer
which includes d ialing, on hook-off hook con trols,
and ringing. There are indeed many more co nsider
ations than meet the eye in this latter ca tego ry.
Dialing at 10 pulses per second isn't all that is
requ ired. The percentage make/break is a more
stringen t requ irement at 6 1% nominal with 58-64
min/max lim its. Maintaining capacitive balance
on the lines is essen tial, otherwise "crosstalk will
ensue . The possibility of foreign voltages being
placed on the lines is ano the r serious concern .

No, I don 't work for the telephone company.
I am j ust a member of the electronics industry
tha t was called upon to objec tively evalua te th e
interconnection issue. The panel's recomme nda
tion has just been presen ted to the FCC and I
understand the report is available from the
Academy of Sciences for $4.50 .

Being a ham, I am emo tionally torn towards
allowing free interconnection but also being a
technical consultant, I can see the dangers in
allo wing free and uni nhibited interconnectio n.
Our panel recommendation is to open up the
presen t " te lephone company only" approach by
allowing cer tified manufacturers and personnel to
interconnect. So, there is hope for the futu re.

Herman Lukoff W 3HT F
506 Dreshertown R o ad

Fort Washington P A

A s we interpre t the tariff, signaling with
foreign equipment through a phone line is in deed
illegal, unless a specific phone company authori
zation is o btained . But diet-type autopatches do
not involve phone line transmissions of ex ternally
generated tones, even though touchtone patches,
of course, do .

Your wrap-up of the make-break-ratio impor
ranee is quite correc t, but most amateur repeater
builders are aware of this. Most use ordinary
phone dials for pulsing and adj ust the dia ls as
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PflOFESSIONAL REPAIR AND CALIBRATION SERVICE

432 MHZ CONVERTER
MODEL 432CA

ON L Y $64.95 pp.

Myron R. Fox
45 McKinley St.

Brookville OH

Free Speech

It is such articles as K2AGZ's " F ree Speech
for Hams" which is assisting our enemies to
multilate and destroy our American heritage of
freedom.

His attack on Vice President Agnew is a good
example.

Recently Pope Paul VI said ''Too many
papers usc the press to defame instead of to
inform."

This is exactly what K2AGZ has done in his
article. Either he has never read or listened to the
Vice President's speeches, or he has made up this
defamation of VP Spiro Agnew from enemy
infiltrations in the press.

President Jefferson once said that if our
country was ever destroyed, it will be by inflltra
tion by enemies who will use our freedoms to
destroy us.

The checks and balances and criticisms which
Vice President Spiro Agnew speaks of, are simply
and purely self-defense of democracy and free
dom.

necessary to comply with requirements. Ama
teurs are also sensitive to maintaining good
isolation between their circuits and those of the
phone.

Nonetheless, sutcuv speaking, the phone
companies do require a terminal unit (officially
installed) between foreign attachments and the
phone, although no ham repeater has ever been
known to be reprimanded for illegal intercon
nection.

The whole tie-in business will eventually be
dealt with in specific terms for amateurs, but
right now the tsritts appear to be aimed for the
manufacturer of interconnect devices and the
mass-scale user.

. . . Ken

Pleased and surprised by K2AGZ's views in
"Free Speech." Hope for more of the same!

Ken Cole
Box 3

Vashon VA

1".0 Bo~ 112, Succasunna, NJ 07876
Te lep ho ne 201-584·6521

Low Noise Silieo n Circui try. An,active Metal ·
lic G r.." n Sty lin g e S u ilt- in ac P ower S upply
_ S ilVllr Pla ted C llvit'e •• W , i18 f or detail&<! liter ·
e lu ' e o r o rd e , dir"cl, "P lIC ify ing i-f freq uency .JANEL

LABORATOR IES

PANTRONICS OF VIRGINIA, INC.
6608 Edsall Rd.

Alexandria. Virginia 22312

Good Business for sale

DOW TRADING CO., INC.
ELECTRONIC PARTS & EQU IPMENT

1829 E. HUNTINGTON ORIVE
DUARTE. CALIFORNIA 91010 357·3763

Thousands ([ Parts

Specialist in the maintenance and calibration of school's electronic
.loiI boratory equipment, lest equipment and amateur equipment. Prompt
IiIIIrvice by holders of amateur and commercial FCC licenses. Write for
shippin9 instruc tions,

-aj . iiIO-/I~/.
R.d~ct' Inl. rleren« and • or ALL Amateur Trensminen.
No". On I\U "4lk.. Sho" W... G··" f 1000 W P
Rec eive" . "Ilk.. Wo rld·Wid. ulI'lIn.t-... 0. afU OW,
Rec.pllon SI,onl". Com~leu er. LIght, Neat. Wtathllrproot
"" Ih Q6 It. 12 ohm r••dline . 5.. lod ..<onlnl ...ps . FOT no.... and .11 clu. , "d,o
.mll ' U r1~ Ehm'II.' I. ' 5 .ep... lo ""lenn" w,lh belt.. pe, fo, monce l u.ro nl ••d
80-40·20·15·10 mel•• hand •. {"ompl.l . IO~ II S19 .9S. 40·20·1S· IO me,e' b.nd•.
S4 fl , (be,t fo. world,wld. sho,t "' ••• ,."p'ion) 51B,9 S. S.nd onlj 5] .00 lc . ,h,
ck. mol .nd p' Y pOItml n b.l.nee COO plus po<l.se On .,., ... 1or sen ruu ptlcr for
POIt -j"d deh...y. Comple" ,n,"uellon, ,ncluded,
'<IE .'> ER:"l HEe ROMe.'> D.o1. A Kurn.. , N.b,uko 68841

FT 243 CRYSTALS
3000 10 8500 Khz.
:t 2 Khz. $1.25
± .01 % 2.50

Surface mail 6c, Air Mail lOe extra
DENVER CRYSTALS

RI. 1, Box 357 Porker, Colorado 80134

SCHEMATICS AVAILABLE FROM 73
$1.00 each

AAR-15 from June 1965 73, page 78.
ARC.27 2M Guard Channel Receiver,
sse Transceiver, Nov. 1961 73, page 23.
R508/ARC, June 1965 page 48, before & after,

73 Magazine, Peterborough, N.H. 03468

CQdeW2KUW

Over best offer for any tube, transmitter,
receiver or test gear.

Fair trading since 1937.

The Ted Dames 1308 Hickory Street

C Arlington, New Jersey 07032
ompany (201) 998-4246

I have subscribed to 73 for a number of years
and think the magazine is great for the radio
information it contains. However, there are many
times recently that I think it s EDITORIALS
stink. It appears to me that you - the editor 
can' t make up your mind : You express a belief
that violators of the regulations should be
punished, but not if their breaking the rules helps
them maintain their freedom.

You say you arc for law and order. Perhaps
you are , but you sure show a leaning towards
those who want to "burn it down" because it is
their right under the First Amendment.

I still believe that 73 is a good amateur
publication. But it s editorials stink ! Maybe a new
editor would improve them. W T McAninch

2137 Grayson Place
Falls Chwch VA

I would like to say that if 73 Magazine is
pressing for free speech on the air - the use of
obscene, indecent, and profane language - and

102 73 MAGAZINE



PLAN I . We fo r ward your QSLs (plea"" arranle aoIphabeti
caDy) t o a n y place in World. includinl all foreiln co u n tries,
and to o r withm US A, Can ada. a nd Mexic o , for 4<1 each .

PLAN 2 . You use o ur sp ec ial lor; form and se nd us a co py.
We sup ply QSL-make o u t QSL--d eliver QSL, aU for 8<1 each .

WORLD 0SLBUREAU
5200 Panama Ave., Richmond CA USA 94804

BUILD YOUR OWN TV CAMERA!!
Imagine transmittmg amateur TV pictures over
the air or watch ing the kids on th e li ving
room TV or monitoring some remote area ,
such as a driveway , .swimming poo l, nursery ,
etc! Select from a vane tv of starter or complete
kit s. Also, plan s available separate ly.

DETAILED CATALOG FREE .
ATV RESEARCH

13th& Broadway N . Dakota City NB 68731

Hot Corrier DiDd..., Ii P2800_ , •. , •. 904!'. 121$ 10.00 M.t c~ed by IiAL 41$4.25

_

IC'" IIJ, L 900. 914_, • . . .•• . .6Ot! I i" L 923 901/
. MRTL MC190P, MC89Of> ..• .. , _.. _ $Z,OO. 101$19.50

MC124P. MC189P. MC792 P. MC725P Sl .05, 101$9.50
Also A•• ,lable: MC18BP. MC880P, MC767P. MC976Of'.

OP AMP, SN72709"110IPl. . ....•..•. _, • . • . . . $1.75. 71$10,00
TOROIDS, Indis n. Gen 1CF102-06. CF102-Ql. CF10 l.QZ. _. , SO.
CI"ICIi IC lOckets. 14·0IP. S-ICS SOl! HAL DEVI CES
Add PO...11". .....d lor o>mplele IisI , Box 365 L. Urbana. Il linois 6180 1

LARGEST ASSORTMENT 0
BRANO NAMES

You can save enormous amounts of money
while choosing from a complete line of trans
ceivers, receivers, transmitters, etc.

WE HAVE EVERYTHING IN HAM GEAR
SAVE MONEY OROER BY MAIL

CB Radio Co., Inc. 89 Aspen Rd .
Swampscott , Mass. 01 901 6 17 -598"9 7 0 0

FM
Just wanted to tell you that I 'have been

enjoying your recent FM articles and th e thicker
magazine. I hope you run a reprint of "Chroni
cles of an Amateur FM Channel." I sure would
like to have a copy of that in my library.

Skip Hansen WB6YMH
3614 Homeway Dr.

Los Angeles CA

"Chronicles" appears in the FM Anthologies,
Vols. I and II, in its entirety,

that whether it is that type of language to be
determined by the one using it - 73 should start
closing its doors! Wayne E. Herron WOMI

1301 Church St
Scott City KS

Y ou must be a new reader to 73 and thus not
understand that 73 has no opinions, that
opinions expressed in the magazine are signed
and are the opinions of the writers only. Some
we agree with, many we don 't, but it is dishonest
to censor out ideas because we don't happen to
agree with them.

We reported that the FCC chairmen are
having trouble with words and the interpretation
of what is obscene, etc., in light of supreme court
decisions. On a strictly pragmatic level one might
ask what harm a four-letter word is going to do
on the air . . . we are seein g it regularly now in
books and magazines, an d hearing it in the
movies. Many people are beginning to believe
that there is a possibility that some of our
population is becoming adult enough not to be
stricken by mere words. It takes more maturity
than is generally avaUable to be able to dismiss
"dirty" words. Of course, once the emotional
impact is gone, they will fade from such pcomt:
nent use, (We may not notice it, since they won 't
bother us any more!)

. , . Wayne

. . . Ken

Appreciated the report on the Orlando
Hamfest and FM Convention. Also, the mobile
phone and search-lock FM articles were FE. Keep
up the good work for at least three years (the
length of the enclosed renewal).

Charles Durst WA4WTX

On May 26th I sent you a check for $15.00
for a three year subscrip tion to 73 and the " FM
Anthology." So far I have received the magazines
but not the book. Being new to 2 meter repeater
operation I need all the information I can get.

Thanks very mu ch for all the FM articles
being printed in 73 and for the special issue . I've
been almost completely inactive for years and 73
has done more than anything else to revive my
interest and get me back on the air.

Ray F. Caldwell W4VFC
525 HaU's Lane

Madison TN

Sorry about the FM Anthology hang-up.
We're having printer problems, and the orders
exceeded the initially printed quantity. Another
week or two at the latest.

. . . Ken

Ham "Hobby" License
I find this newly proposed class of radio

amateur license an interesting topic for discus-

ENJOY EASY,
RESTFUL KEYING

$21.95 to $43 .95
THE YIBROPL£X

CO ., INC .
833 Brc adwav,

New Y o rk, N Y 10003

CUSTOM TRANSFORMER DESIGN & MANUFACTURE
Write tl)day for a free quotation on any t ra nsformer , choke,
or saturab le reactor. E ach uni t wlll be d eslgJH>d a nd manu 
factu red to you r exac t spectncauons. S tandard E -I and tape
wound "C" cores are a vailable. Qua ntities from single unt ts
to production runs ms y b e s ceommodated .

PETER W. DAHL CO.
5325 Annatta Ava.. El Paso , Texas 79924

Tala : 915·751·4a56

WE PAY HIGHEST CASH PRICE
for Electron Tubes & Semiconductors
Immediat e Payment on Unused Tubes

H & L ASSOCIATES
Elizabethport Industrial Park
Elizabeth, New Jersev 07206

( 2 0 1) 3 51 ·4200
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the permaflexkey
• I>ot l. ~ twin I...e • Cr . h,ight t,a"c1 k. y •
in /I piyot l... 2 p..cldl . d••ign.
• give . indant choice of . uto md ic
..mi-automatic Cr d.aight hand keying
when used through an e lech onk keye• •
• .. t. d irect ly with ..ny b " ..t ..,itt.,
• 8 a mp. gold diH..nd liI..e. co ntach
ad ;ud from C•. Ob O" (,. 5_50 gr.m•.
• did i"di.... bh•• paddle. are 0'
rugged G.IO f ib.rgl, " e pollY.
• c.bi"et: i. Ib 9·"9· po li.hed chrome 1995d ..1: 1.95 " sq. " 3.75", paddla. complete,
.de"d 1.25 ", ""eight 100J:. ppd usa&can.
• . ilieona ru bber ~••t for I t.bilily. l e n d a check Or m.o.
• 100 :( US m.d. 6o 9u.ra nt••d for I yr. lold by mall only

James Research company,dep't: AR- K
20 willits road, glen cove n.y. 11542

WE PAY CASH

FOR TUBES
Lewispaul Electronics. Inc.

303 West (rescent Avenue
Allandale. New Jersey 07401

sion. T he hobby license would b e b eneficial for
cleaning up the overcrowded cond itions and
irresponsible operating practices fou nd on 27
MHz. I t wou ld also serve to increase ama teur
ac tivity on VHF. This class of amateur license
could b e benefici al for ama teur radio, providing
these newcomers w ere responsible to the spec
trum they would be using . T his responsib ility
develops into a need for the knowledge of basic
radio theory because th is knowledge provides for
the appreciation of radi o. T he theory th ese radio
users need to k now is t he propagation character
istics of the band th ey would b e occupy ing plus
the general principles of what freq uency modula
tion is (since this is the type of modu lation they
wou ld b e u sing). They should also know why PM
is advantageous over other ways of supply ing
information to a signal carrier. The basic radio
theory l have mentioned here as well as the rules
and regula tions already proposed , is essen tial to
upholdi ng the quality of ama teur radio .

Paul Leary, J r. WA4WUN
3302 N a tchez L ane

Loutsvtlle KY

H ow about a minimum-code requirem en t,
too ; say 5 wpm ?

You have just sprou ted an excellent idea to
elim ina te the citizen band dilemm a, now how
about putting your genius to work on this one.

Stan ely W. Pugh O. D.
2521 North Proctor

Tacoma WA

SPECIA LS

Fritz Hervey WB4MSJ
Box 336

Indian T rail NC

Yep , I'm all in favor of " Hobby" on 22 0. We
hardl y use the band, even in the major popula
ti on areas- b u t th ink of what would happen when
and if you could buy a five-channe l solid sta te 1
watter for $69.95!! !! If they can be made and
sold for this price for 11 meters, it is not that big
a step to 220 MHz, as far as design and
manufa cture is concerned. Sm art people , th ese
Jap anese! We are jus t aro und the corner from the
$ 100 VHF FM rig, and afte r that is the $5 0
walk ie-talkie !

.. . So now we call everyone a ham. Why not
call Ch'ers hams ... what's the diffe ren ce? Take
220, but give us more room on 14 or 21 MHz.
Don' t take on ly! And keep comme rcia l interests
away from ham rad io - th at 's how we lost 27
MH z. W8AWN

We lost 27 MHz the same way we stan d liable
to lose any sparsely popula ted spectrum. Some
bright fellow said, " ... Well, we can p lace the
ban d for this requirement down on 27 MHz. This
f requency is allocated to amateurs, bu t it's not
used m uch. "

I tend to favor the " Hobby" licen se as
described in 73, with rese rvations on: ( 1) getti ng
a foot in the door, and (2) code shou ld be retained
for all classes excep t " Hobby." T he code is th e
only prestige we hams have and we must retain it.

Mal WA2CDE
Box 321

Hyde Park NY

... K en

~~n 48hr.
DELIVERY

ORDER DIRECT
w it h check o r money order to

S pec ia l Q uant ity Prices
t o Jobbers and Dealers

2400B Cfnul Dr.• Ft. My'rl, Fla. 11IeOr,CRYSTALS

Color TV ("q-stal (3579. 545K "" win· I.. ads $ 1.6 0 .. fo r 5.0 0
100 K H,. fT..q " .. ncy s tandard cry·sUI (He 13 / V ) 4.50
100 0 K Hz fr..quP"CY standard (H e G/ V ) 3.50
Any e ll crystal, nan.<. 0 • •ec. 2 .2 5

(.. "".. pl synthesi,<'r c rystals)
Any amateur band crystal in F'T-2 43 h old e rs 1.50 .. f or 5.00

(""C"pl 80-160 met...,,)
Any marin .. fr.. qll ..n c y (lleG/V) 2.11 5
11 0 m .. t .. r c rystals in FT_243 holders 2 .50

We have in st oc k over six million crys tals
which include types CR I A/AR, FT243.
FT241, MC7, FT249 . HC6/U. HCI 3/ U.
etc. Send 10¢ fo r our 1970 catalog with
oscilla tor circu its, listing thousands of fr e
quencies in stock for immediate delivery.
(Add 10¢ per crystal to above prices for
ship ment 1st class mail; 154 each for air
mail.)

..,--.:...:.N"TIE.ED CRYSTALS?
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K2DAK /WA6DEK

-- .--- "

lnilf

oscil/atm/monitor
• m.~•• an .udibl. ton. lo monito.
t". RF of any CW tr.n.mitt.r f.om
IOMw lo I Kw Go- IOOKc to IOOOMc,
u.ing only an 8· pic~up ant.nn• •
• c.n b• • • If.trigg. . ... fo• cod.
p••ctica 0' t". t .ding of .olid
,tat. compon.nn and ci. cu ih.
• .id. in tuning up Go- t ••ting RF
o.cill~to. and pow• • ci.cuit. .
.4 han.i.tor, 2 diod. circuit,
.P"~'" lon• • dju.t, AA p.nc.II,
t.d tiPI, 8 " ~nt., Go- magn.tic ba... 1495 complat.,
• c.binat i. Ib gaug.ltI.c~ 60 cI... ppd U.II&c:an.
anodi••d alu"'inum, 3.4 " 2.3 " 1.2" lend a check or m,e,
US mad. Go- guarant••d for I yaa.. 'old by mall only

James Research campany,dep't: AR-M
20 willits' road, glen cove n.y. 11542

TOWER
COMMUNICATIONS

1220-22 Villa sr. . Racine, WI 53403

SUMMER SPECIALS
CA 300B RCA OP AMP $ 1,50

MOTOROLA DUAL IN LIN E IC 's
FACTORY MARKED. NEW

MC724P Q uad 2 IJ1put NOR gate $ 1,00
MC725P Dual 4 Input gate 1.00
MCl90P D ual JK f l ip flOp 1,50
MC792P Triple 3 Input ga te 1,00
MC799P D ual Buffer 1.00
MC826 JK flip flop 1.00

MOTOROLA TRANSISTORS-FACTORY MARKED
JA N 2N290lA 1 Bwatt 60 von 125mc 311.00
2N221BA 3 watt 40 volt 250 mc 2 / 1.00

7400 SER I ES tc GRAB BAG
Pack of assorted dual Inline ( 10 Uni ts) unmarked untested .
Schematics included. Package of 10 IC's $1,00
SOC KE T f or DUAL I NLIN E rc . 50t

Add 2Sd post<l ge on above o rders. New cilla loq now our

All prices F.O e, All weigh" lisled are nel . Pin ... a lia ... for Pl'Ck"9ing.
Please allo... eno ugh fo r POSlage . We ...ill rctu.n any C"lra .

JuHN MESHNA JR.
19 ALLERTON ST., LYNN, MASS. 01904

P. O. 80X 62; f . LYNN, MASS. 01904

RG 1116 AU 50 ohm !aflo n coa" i. ' ClIble . Outs ide d:.mater .080" RF
lOll ,29 db per foot .t 400 Mhz, Silv• • plated Ihielding ....d conducto' .
Uoed for internal ch"....i.ing, Intann. c<:" .p li"ll. RF coupling bltw..n
11--. et c , Rlndom lengthl from 35 foot 10 150 fOOl, Colo••: blICk , ,Id.
bro...n , blu., gr.y . orange. Regul. price· 23t! par foo •. Ou . pric. ~ per
fOOl S3.00par 100ft,
466 khz ce••mil: fmerllype BF-455-A, Thill litter. will he lp 10 Ihar"""
I'" Mlech ... ity of moll latl ul ing 455 Khz IF 'I. U. aeroll ClIlhoda bi.
''''''0' in pl_ of • eepecilor. 0 ' in t.anlillOrized Mil. aerO. th. emitter
bi.. ,..illor. l "'pad ce i' 20 ohm. I t 455Khz., DC rninanca i. infinite ,
lmpadenca inc' ,apidly .. you Ie..... 455 Khz . Plan you' Own LC
fHler c i. cu its l l ery low con.
10fo.$I .00 25 fo . $ 2.00

TOROID POWER TRANSFORMERS
, T·2 Thil toro id ...... designed fo ' use in. hybrid F.M. mobile unit, u'iog
e li ngle 8647 tube in Ihe RF . mp. fo ' 30 ttl out pu t. Schamatic;~

eluded . 12 VDC ori. uting 2 N1554'1 0' eQ ui elenl . SIC. II 500 va ttt DC
oul et 70 w.ltt Sec. 112 -65 va lli DC bia5, Sec. 11I3 1.2 ...olts AC for
filame-nl 01 8647 l ube . Sec. 114 CfT fltl!dback wi nod ing for2N1 554·I. 1110"
thick . 2%" d i. . $295 •• ·2 for S5.00
, T·3 HItS . PO"""ered iro n co'e . nd it built Ilk• • TV fly b.:k tr anlforfMf,
Ope' lI1es al aboul 800 CPS, 12V DC Pri. uli ng 2N442'1 Or eQui....,.nt. DC
outp UI 01 V/D8L R 47 5 ...olts90 ...atts. CfT fled back ... inod ing for 2N442·.

S2.95 ... ·2 for S5.00
TRANSFORMERS

p.] 117 VAC P.i. Sec, 111 l B5 VA(. @ 120 me . SIC. /12 6.3 VAC (II 4A .
Dou ble Half Shell M~i l Bo~ Type. S X 146 type . S2.75 ••. ·2 lor $5.00
P·9 117 VAC Pri. Sec. 11 900 VAC @ 3OOml. Sec , /1 2 100 VAC @l l 0 mao
Bias. Sec. 11 3 12.6 VAC@AMP. WI. 16'4 Ib>;, DO uble H.1f Shell $4.50
P-l0 117 VAC Prj. Sec. 11'1 gOO VAC C.T .@ l 60 me. Sec. 11' 2425 VAC
C.T. and lap at 100 VAC 10 me Bias Sec , 13 12,6 VAC il 4 .5A Double
Shell Mail Bo" Iy pe. We, 81(. Ib'I $3.75
Oulpul " ..,slorme,". ,,' Iypes 59 cen lt or 3 for $1 ,50
OT ·l Tranliltor TO ·3 Po ......r Dia mond.. Imp, 15 ohml to 3 ,2 ohms DC
Rei . P' i. ,60hm. SIC. .3 ohm.
OT-2 Pri . imp. 7000 ohm. Sec. 3-2 end 500 ohm 10' Phbnn or 70 "'011
line 3 waitt. Full IIhielded Double H.1f Shell.
OT·3 Prj. imp. 5500 ohm$. SIl<:. 3 .2 ohrm. SC l 22 type

Just fini shed reading VK4SS 's written word
about QSL "can games," and must express my
approval. I'm probably not the best my self in the
category of QSL WN QSLed - I just don 't QSL
unless requested and I don't work that much DX
any more. I have been DX in the past and I can
remember what it cost me after one weekend in
'65 for a United Kingdom Scout Jamboree on the
air and I looked over the log: 126 sent,4 rcvd
from KJ6!!

'Nuff said!

Nets, Nets, Nets, Nuts!

One big problem on the various bands, is this
"net" business.

Crooked QSLing

VK4SS 's article on QSLing really put it in
black & white (7 3, July 1970). I get so disgusted
with DXing that I hardly ever do it, preferring a
nice domestic contact to working any DX.
Reason s:

1. Pileups. I am too impatient waiting for a
20-second contact, fighting it with people who in
all probability are using somewhat in ex cess of
legal power.

2. Discourtesy. With all the break-break-break
business it sounds like a bunch of Cb 'ers. One
man in Fiji who used to live here can hardly hear
his scheduled contac t with the QRM aimed his
way.

3. QSLing. The article says quite a bit. Person
ally , I like receiving and sending cards, and would
gladly do it on every contact. Anybody who
sends or asks for a card gets it from me.

So many of these people say, "QSL 100% by
bureau" or some such trivia; or "Will QSL direct
far IRC." So what happens? Maybe 50% come
through. I went through a bunch of logbooks and
made a list of stations who have not QSLed after
a reasonable time (3 -4 months). Maybe if a
bunch of us made lists some of us could refer to
the list before wasting a stamp.

One of my friends in Modesto is making up a
"lid" list with a similar intention. He is going to
award a "lid of the year" award with call letters
engraved in a used toilet seat to the worst
operator in the area . Already two or three are in
mind - these guys who bumble in on a QSO with
a linear, hollering " Can you read me?" while th e
guy they want to contact is transmitting.

Paul Schuett WA6CPP
14472 Davis Road

Lodi CA

Wha' Happen?

I received my July 1970 issue of 73 incom
plete; pages 33 through 48 are missing. I enjoy
your magazine very mu ch (even with 16 pages
missing) .

Please don't fall into the rut the other
magazines have and print a bunch of meaningless
junk about contests and the like.

I would appreciate ano ther July issue or at
least those 16 mysterious pages.

W T Glenn
Rt.1

Levelland TX

The 16 pages con tained meaningless junk
about con tests and the like,

.. . Ken
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SLOW SCAN TV
Now lor the first ti me an S. S_ mon itor
designed l or you r own custom installation.
A va.rabte in 3 economy k its.

JEFF-TRONICS

Send 25t for catalog of surplus parts &
equipment, new & used ham gear. Free
with order.

The other evening I ventured up into the
General part of 20 meters and, as usual, tuned for
a blank spot (well, relatively blank) and asked if
anyone was using the frequen cy. Yes, indeed,
please QSY off the Missionary net, OM. Okay,
glad to oblige, but when does the net close ? In a
half-hour, but then the Doctor 's net will be using
the freq uency. I tried another channel . . . no,
please QSY, this is the Maritime Mobile net.
Another please QSY, this is the YL net.
Ano ther please QSY, this is the International
Sideband net. This is the County Hunter's net.
This is the Intercontinental Phone, net. This is
MARS, you're out of band. . .

Obviously, quite a problem has developed
now that all of the nets that were scattered
through the phone band a couple years ago are
now jammed into the 7S kHz left for the
Generals. I think this tells us why more and more
phone patches are blooming in the hitherto DX
part of the band around 14.200-.250.

During the prime evening hours there seems
to be some sort of organized net just about every
10kHz (it on ly takes seven nets to fill the band).
Now, while I think that the whole idea of nets is
excellent, I can see that somehow something has
to give. Nets, with 10-50 stations all on one
frequency, are obviously a very efficient way of
providing activity for a maximum number of
sta tions in any given band. And the pursuit of a
special interest by a group o bvio usly makes
amateur radio more fun for those involved,
another plus. Some of the nets provide fine
public service (such as the Eyebank net) and
emergency help (WCARS, e tc .) But it is getting
like the o ld prewar 80M band where there is
room for nothing but nets (Postoffice net,
Airport net, Broadcast Engineer's net, etc.) and
there would seem to be a rapidly growing need
for som eone to provide a net registry service

It seems that there ought to be some brain
busting on this, by those who claim to have
brains. Some of us have been successfully driven
off some bands, by the preponderance of nets.

As a kind of last resort, t am down on 21
MHz now and mo st of my friends are there also.
However, the Peruvian Disaster Net, on 21.423,
asked for and got 5 kHz on either side of that
frequency . Two other nets asked for the same,
also working Peru stations. All this was in the
General segment of the 21 MHz phone band.

Someone suggested that all work be shifted to
the section from 21.200 to 21 ,350, but it was
vetoed. I took a look down there and found
about six stations working.

Nearly everyone honored the request by the
Peruvian net, as handled by W2AIM, who did a
great job hour after hour.

I do not think any authority would hinder
such emergency work if it was done in the blank
sections of the various bands. And believe me,
there are some terribly blank sec tions.

Now please don't give me that incentive jazz;
I am far to old and feeble to compete with the
young smart guys running around loose these
days. So let's hear from some of the brain power
up there in New Hampshire, about this NET
business, and how best to handle it from now on.

Martin M. HeUman K2TAJ
61 Scott Ave.

Staten Island NY

75.00
60.00

190.00
230.00

100.00

100.00
100.00

50.00
150.00
325 .00

60.00
7 5 .00
45.00

$54.95
$298 .00

$80.00
$125 .00

$9.95 ea.P.C. BOARDS ONL Y (2 req. l

P.C. BO ARDS (Both ) & all
par ts (unwired)

BOARDS Wi red & tested

KIT 1

KIT 2

KIT 3

BRAND NEW.
DRAKE TC·6 TRANSMITTING CON·

VE RTE R, 6·meters.
TC·2. for 2-meters.

GUARANTEED U SED EOUIPMENT

Central E lec t ron ics 20 0 $325 .00
D rak e R-4B 300.00
Co l l ins 625 1 wI AC power sup p l y 550.00
Hewlett-Pack ard 212-A p u lse

generator
Hewlett-Pa c kard 400·8 A C V TVM
G enera l R adio 6 50-A Impedance

Bridge
G · R 667-A I nductance Bridge
G -R 121 7-A Unit Pulser
H erneretters HT-3 7 5SB x m tr
Collins R-38B Receiver
BC -22 1-N F req. met er.
BC-348 Recei ver w it h AC power
Joh nso n Challenger Xmtr.
V ec t ra n SA-25 microwave spec t r u m

an al y zer w it h X-band plug-in .

Power Supply Kit - No chassis
Complete monitor - In handso me cabme r

E.K .Y. VIDEO VISION CO.
BOX 15, STOCKHOLM NJ 07460

All k its tube ty pe w ith ins t ru ct ions.

CRTs. Power Suppl ies, and ca binets not included .

CR T PRI CES ON RE QUE ST

JEFF-TRONICS
4252 Pearl Rd. Cleveland, Ohio 44109

749·4237

NOW AVAILABLE
COPIES of TECH MANUALS or ANY
PORTION THEREOF, and FULL
LENGTH COPIES of FOLO·OUT or PAGE

•

SIZE SCHEMATICS.

LARGEST STOCK of HARD TO GET
PUBLICATIONS. WRITE US YOUR
NEEDS FOR PRICE and AVAILABILITY.

SID GLASS & CO.
P.O. BOX 788

BEVERLY HILLS, CALIF . 90213

(div, of J. J. Glass Elect" Los Angeles CA R19-1179 1
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which would stagger the nets by tim e and
channel f or the maximum use of th e few General
freq uencies still left.

Wayne

Intemattonal Crystal PC Modules

The little PC boards made by International
are more fun than anything but girls: they go
together fast, work right the first time , and they
are cheap. I think they are one answer to th e
problem of getting kids to tinker. Some of them
may be overwhelmed by the complex ity of
today's gear and arc scared off. These little
boards are the easy way to learn fundamentals
and we need an article ab out them.

F. C. Hervey
Rt.l Box 336

Indian Trail NC

Not Guilty!

I have delayed send ing in my renewal so that I
might add a comment as to my opinion of the
makeup of your little book. Personally, I find it
tops in its line - in particular, the brief but
complete and detailed articles on the projects
that a person can still find time to knock
together. I had been a cap tive to the " Har tford
Clique" for 15 years and fin ally woke up. As a
consequence, I did not subscribe to any ham
magazines until I saw a counter copy with an
interesting article 73. So after a period of 10
years as a nonbeliever I am read ing again . I have
35 years in advanced elec tronics with broad 
casting, commercial, and industrial and the last
few years in space elec tronics. Therefore, I resent
my hobby being turned into something tha t only
high-level electronic plants can produce. The big
plan ts manufacturing ham equipmen t mu st love
Hartford for the part they played in pushing SSB.
(Yes, I am an appliance operator on the lower
bands.) Let's build on tw o meters and up and try
to keep it a hobby. John B . Kihm

17203 Haas Ave.
T orran ce CA

If y our refer ence to " Hartf ord " implies that
the League is r esponsible for encouraging side
band in itially , I think your wrath is m isdirected .
The ARRL was one of the last to advocate SSB.

. . . K en

Something for Everyone

I have had an ama te ur ticket for almost 9
years now, and I have seen all kinds of Amateur
Radio magazines.

Most are fair in some areas, but not all areas.
73, in my opinion is great in all areas. Best
amateur magazine on the market at any price.

Every amateur can find somet hing of interest
in 73 and that is what the amate ur rad io
magazine business is all about, something for
ALL amateurs.

I operate 40, 20 , and 15 me ter CW exclu
sively. You may say CW is oldfashioned , but if
you become proficient at it, it is just as enjoyab le
as AM, SSB, FM, or any other mode. That is
what I like about ama teur radio ; everyo ne has an
opinion as to what he enjoys. As for the code test
of 20 wpm for the extra, it ain 't all that hard to
learn if you app ly yo urself.

SEPT EM BER 1970

GATEWAY
ELECTRONICS

6150 DELMAR BLVD., ST. LOUIS, MO 63112
314·726 - 6116

6326 A VIDICO N _ RCA- new i n sealed
ca r tons. Shipp ing WI. 1 lb $ 5 0 .0 0

4 5 5 Kh~ CRYST AlS Sh ipp ing wt. %Ib 1 .2 5
10 0 M F D - 3 000 vae CAPACITOR

14" x 6 " x 8" S hipping wt . 40 lb 25.0 0
30V CEN TER T A PPE D TRANS 

FOR MER 1 15 voltpri.24to30vo l t
sec. 1 0 am p s or 20 amps a24 to 1 5
vo lts. S h ipp ing wt. 1 5 lb 1 0 .0 0

1000 F O OT RO L LS #22 P la stic ·tinned
HOOK ·U P W IRE ,S hipping WI. 5 lb . .. .. 4.50

T D2 M I C R O -WA V E GE NERATOR
inc ludes a ll tubes 4 16 8 etc.
S h ippi n g wt. 50 tb 35. 0 0

6.3 vo lt · 1 0 A M P TRANSFORME R
1 15 vo lt p rimary . Shipp ing wt. 2 lb . .... 3 .95

JO H N S O N I N V A D E R 2000 T RA N S 
MI T T E R - 2 0 0 0 w atts PEP - excel-
len t c o n d i t io n . Shipping wt. 150 lb... 275.0 0

U CS 3 0 0 VACUUM VARIAB L E CON
D E N S ER - 10 to 300 mmf with
motor d r ive - new.
Shipp ing wt. 1 5 lb . • . . • • . . • • . . • . . . • 3 5 .00

WE S T O N M E T E R 4 0 -0·40 Micro amp 2 Y.
inch -r , i d ea l f o r 2 w a y F M radio
align m e nt .Sh ippi n g w t. 2 lb.. . ..... .• _95

3 6 0 0 ·0 ·36 0 0 volt @750 MA P L A TE
T R A N SF OR M ER ~ id ea l f o r t h e l inear
am p . 11 5 volt or 230 volt p rim ar y _
Sh ipp in g w t. 75 lb 25 .0 0

Minimum order $5.00. Sorry, no catalog at this
time . Write for s pecif ic items. Watch for o w
ads in 73 . Stop in and see us when you're in St.
Louis.

PEP's SPECIAL!
CIRCUIT BOARD COLLOSSAL

Lo aoded w,th components up 10 $100.00
vaolue . Boughl ou t one supp ly house_
FIRST com e- F IRST serv&d!

All Different! All Complete! First line Units!
I f you don 't feel that you got your
money's wor th -fu l l return guaranteed.

3 DIFFERENT GROUPINGS TO CH O O SE FROM
GR OUP A - Actual Value S15.00 - PEP Price S1.25

SA M P L E A - 1 : 20 0 diod e - 7 trensisto rs _
o ver 50 resist o r s - com p let e w ith
boerd .

S A M P L E A -2 : Four I . C . M o u nt ing
B loc k s - 3 transisto rs - over 2 5
resist ors - com p lete w ith board .

GROUP B - Actual Value S20.00 - PEP Price S1.75
S AM P L E B · l : 8 l. C. Mountin g b lo cks 

o ver 50 resist ors - 32 t r ansistor s 
o ver 30 d iod es - co m p let e w i th board .

S A M P LE 8 ·2 : 32 transis tors - over
100 resi$lor s - capacito rs - o ve r
15 d iOdes - camp let , w it h board .

GRO UP C - Actual Value S50.DO - PEP Price $4.50
S AM PL E c. t . 2 2 in ·li n e I.C .s

over 75 diod es - 20 t ra n s. 
o ver 50 resistOfi - capac it o rs 
co mp lete w ith b o ard.

SAM PLE C ·2 : 22 in-l ine I .C .s
a ve. 50 d iodes - over 50 resi st 
clIPaci t o rs _ co m p le te w ith board .

LIMITED SUPPL Y ! H urry and p lace your
order f or the best buys!! !

NO SALES TAX -WE PAY POSTAGE

PARK ELECTRONIC PRODUCTS
P.O. Box 99, No' Salem, N.H. 03073
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Special-Purpose Receivers, Panadapter
RA K-7 comp le te , w/dwg . 15 -600 khz TR F . . .. 125.00
RFI INoise & F ie ld Strength Meters} are bas ically
radio revn . TS S8 7 ! U ( n o ani . accessories) some 
what m Od if ied as an RF I Meter , OK as r c vr , 15-40 0
m hz , $195.00, Ferris 132A , .15 -20 mhz , com p le te,
O HC. VII /charts & book . $175 . #328 is later m od el ,
$275. Navy OF1 , . 1 5- 17~ mhz, O I-l C. w ith book , 815 .
MORE PROFESSIONAL setu ps, to $4000.00, Stoddart
and Empire Devices : ASK! Also ask about SPE CTRUM
ANAL YZ ERS . ,f interested.

455 khz Panadapter , va riou s mode ls, a ll 100% 5750
OK , all wit h instruc tion b o o k s · •
WWV Comparator Rev. has meter to ze ro -beat your
si g n a l w i t h WW V switc hed lun ing at 2 Yz/5110/15 /2 0 /25
m h z. B eckm an #905 R sold l o r $ 6 50. F rom u s ' 1 7 5 00
O H C a nd WI t h boo k .. ... •... . . . . ... .. . . . •

Hi -Sensitivity Wide·Band AM/FM RCVR
3R -1000 MHz : AN /A LA ·5 c o n s iSI$ of b rand ne w
T u n e r/ Converte r OV ·253/A L A in o.ig in a l factory p ac k
and a n e xc., us.ed . c he c ked O K & grtd . mai n . cvr A ·4 4 4
mod if ied t or 1 2 0 v , 50/60 hz . Packed w it h each t uner is
the facto ry c h ec kOu t sheet. The o n e we o p e n ed showed
SENSITIV ITY : 1.1 uv at 3 8 .3 m hz , 0 .9 at 13 3 mh z . 5
at 538 mhz , 4 ", a t 778 mhz , 7 at 1 ghz ; W/b00"2
& pw• . i npu ~ p lug, a ll t or . . . . . . . . . . . . . . . . . . 75.00

R ·390/ U A R Rcvr : Co ll in s " , I-zero -b eat ing,
d ri ft less rec e ive r, g rtd 100% perfect 795,00

R·390A/U RR ha s mech . f ilte rs , g rt d perfect . . • 995.00

Regul. Pwr Sply lor Command, LM, Etc.
PP- l 06/ U : Metered . Knob·ad justable 9 0 ·27 0 v up t o 80
mol oc : a lso select an A C o t 6 .3 v SA , or 12 .6 v 2 Y,A o r
28 v 2 l'. A . With mating o u t p ut p lu g & all t ech .
data. Shpg . wt 50 Ibs 19.50

Bargains which t he above will power :
LM-COJ Freq . Mete. : .125 - 20 MH z, .0 1% , CW o r A M,
w ith serial ·matched calib . book , tech . d a t a . mat ing
p lu g.
Shipping wt. 16 res 57 .5 0
Same, less cenb. book 27 .5 0
A . R .C. R1 1A : M od e rn 0 -5 'er rc ve 19 0 - 5 5 0 khz 2.9 5
A. R.C. R22 : 5 4 0 - 1600 khz rc vr w / tu ni ng grap h. . 1 7 .9 5
A . R.C. R32 : 10 8 -1 3 2 m hz .ev• . . . . . . . . . . . . . . 32 .50

IF YOU DON'T S EE IT HERE, ASK FOR ITI B ut d Oll 't
ask f or a gene.al calalog. . .we bel ieve lh a t is llonsense in
surplus. . .we gel new th ings in eunc st every day! WE
ALSO BUY I :So fell us what you have, condition , an d
your aski ll g p rice !

R. E. GOODHEART CO., INC.
Box 1220·GC. Beverly Hills. Calif . 90213
Phones: Area Code 213, Office 212·5101

Now BIG GER o"d
BETTER Tho" Ever!

"--"MAIL THIS COUPON NOW---
I

• NAt.4 E: . · · · _.._ ·_·H II AOO",SS , I
I CI TY : STATE: ZIP: IL I
For rOllr F." copy. lUI Ollt COllpOIl olld "'01/. O."t. 7J
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Enjoy your study guide very much and I
know many o thers do, too. Thanks fo r a fun
magazine, keep up the good work.

Bill Weaver WA6UPC
6642 V arna Ave.

Van Nuys CA

DX'er's Com plain t

Greetings from Monte Limbara, Sardenia ,
4500 ft above sea level on the northwest coast of
the island, overlooking the beau tifu l Mediter
ranean, home of IS1DrO.

Just finished reading about JYl and agree
completely abou t just how discourteous some
hams arc in this world . I can understand just how
King Hussein feels trying to have a QSO with
someone about variou s subject withou t some
clown getting in there and hollering. . " Break-A,
break-A, break-A," and for the mo st part never
iden tifying properly , going over it several times
- no t only to irri ta te you but to let you know
withou t a doubt that they are on your frequency
with their harmonic-rich distorted modulation
and to imp ress you with the fact that they aren' t
gonna shut their mouths or turn off that in ter
nation al homebrew jammer until you acknow
ledge them. I enjoy being able to talk to guys and
gal s all over the world and really feel privileged to
share par t of th e limelight in being able to pass
on signal reports good and bad to those desiring
con tact with th is island . . . but there should
prevail certa in tact on rad io , and the few who do
ignore the basic rules of being polite and waiting
just cause hard feelings. We make th e most of it
and am sure that the many we have worked
enjoyed working us becau se we make it a poin t
to say a few words to make it more meani ngful
than just a normal signal reports.

Joe (John) Johnston W5AOE
Jacksonville AR

(W2NSD cen t. [rom page 10)

the past reporting I had read on the subjec t fro m
our newspapers.

After returning home I paid a lo t more
attention to the Mideast, reading every news item
or article that I could find , plus watching all
special television repor ts. One of the most fas-
cina ting television progra ms on the subject was
on NET, called "T he Advocates." They argued
the Arab side of the problem one week and the
Israel side the next. T hey mentioned that the,
Quakers had produced a booklet on the subject
called "Search for Peace in the Midd le East." I
sent for one.

The Quaker book is exhaustively nonpartisan
and, for a small book , does a beautiful job of
putting every thing into perspective. They cove r
the Arab arguments and proble ms as well as the
Israeli.

If you are at all in terested in an objective
history of the situat ion, complete with an espou
sal of both sides' problems and complain ts, you
should read th is booklet. It cer ta inly is an
eye-opener. T o make this easy for yo u I have
arranged for our book department to have some
of these on hand. Send $ 1 (754 plus handling
charges, etc.) for the Quaker book to Radio
Bookshop, Peterborough. N.H. 03458. Why not
know the whole story'? . . . W2NSD/l •
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MILITARY ELECTRONICS

~I p ,~" ,.~ . -,,,', "",I ",u, t" ,'t ~""~u' ~ I " t'l ,,,n ,, (" ." _ ' h. B,~~ ~ ,'

fI>t~.,,,, It,,. . '" .~, . "',, ' h ,,011 pI l"" '0 " F ~u ~:><. I,,' ' ..... r COl"
Il",",.h 1 'O,V , .... , I" I ..., ),., . •

BC-64 S 'll ANSC ~ I "UI 16 '~'''''. lJ;',,;'...o ~lo .
, . ,-,I, ",.",I.~ , , ~ "" v"e, ,,' ......h .", HAm .
,",01.,:. . I.·, .,_", t·,~, 1''''. ",~i . ,,><I t',,,,,'n.
8..",· . .... ,''''~ ... -. h"'"~" '-"'V:' $1695
,n [.".,." ...~'I,~ . O IIA~lI ~ n... . . . . . . .

AN/APll • 4Y FM & AM llECEIVU HI ,." ~~"III\' Tr~"~,,,,,'

" ,~ II I'''''-'~; I~b ,n_,n"n,'n' . I.. , mum'.. """ .u-J
m,~_u""" 1,,'J'l' n" ~nd . d n ,," ,'~"~I ''''''o:th.
J'I.· lWOj \ 1,. ,n.,lu'"n" '''''+<'_. t u. I IO ' bO fj 
,,1< "~t'o 1I<" It - 1n 10"'" ·Uf.'~>. ".,.. ,....1 c, . ... u,'
.h~lt.an\ ,,,,,1,,,1<.1. CII",b-.J , 1.
p,." II '" ~I II $88.50
All ''''''no: um' ~' .. lIobl, I", ab,,,·,.

WE PAY HIGHEST CASH PRICES
PLUS ALL SHIPPING CHARGES

NO QUANTITY TOO SMALL OR TOO LARGE :

AN/SPA-4A Navy Radar Indicator
RT-77/GRC-9 Army Radio Transceiver
DY-88/GRC-9 Army Power Supply
RT-I76AIPRC-IO Army Radio Transceive•
AN/SGC-l Navy Teletype Terminal
AN/URC- 32 Navy Radio Transceiver
MD-522/GRC Army Teletype Terminal
AN/ VRC-24 Army Radi o Transceiver
ANrrRC-68 Army Radio Transceiver
RT-524/VRC Army Radio Transceiver
RT-246/VRC Army Radio Transceiver
AN/ URC-9 Navy Radio Transceiver

WRITE OR CALL COL L ECT
(2 13) 764-9030 (213)875-2970

COLUMBIA ELECTRONICS
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Wanted' Dead or Alive'
- - ~ - - - -

Tell our

III

Adcertisers

•

(Leak y Lines co n t. f rom page 14)

an y ma ilings they migh t ca re to send me. They
have info rmed me that they arc p lacing me o n
th ei r mailing list, and w ill take th e matter under
adv iscmcn t.

I am hoping th a t these inq uiries will bear
fruit, and will keep yo u ab reas t o f the matter via
Leaky Lines. Lest an yone gel th e idea tha
nothi ng will come o f i t. I migh t rem ind him th at
in ut least two simila r instances. offend ing signals
were d ealt w ith through the d e te rmined effo r ts
of amateur o pe ra to rs. One, a high powe red
telepri nter o pe ra ted by NSS at Annapol is. was
clea red up through the talen ts o f \\'4 U~IC.

principally. T he o the r. a te rri bly troubleso me
Te letype in Bogota. Col ombia. some yea rs ago.
was halted th ro ugh the usc o f the telephone. A
very cord ial cal l to the o ffice o f the 11C"ld of the
Co lombian mission to the UN resu lted in the
promp t cessa tio n o f the inte rfe rence. Somet imes
simple sol u tions a rc the bes t. In any case. all we
C~1l1 d o is to try.

• • •
Now tha i the amateu rs o f p rac tica lly every

coun try in North and South America have
pitch ed in unsti n tingly to render assistan ce to
h-: lcagucrcd P l' CU in it-: hour o f travail. i t wi ll be
inte resting 10 o bserve the fu tu re a tt it ude of tha i
nat ion toward th e United States. U.S . hunts have
been most dedi ca ted : some o f them have eve n
stayed aW'I}' from their jobs and han' lost slee p.
con tinuing to mall their sta tio ns. so tha t the lines
of comtuunica tiou could be ke p t o pen. I'll no t go
into de tai ls conce rning the ac tual ope ra tion. since
there are certa in to he lll an~ ar ticles on tha t
subject. Let us simply sta te that if it had n o t
been for all these dedica ted ham s. plus the
presence o f the U.S .S. G uam , pract ically co n
ver ted in to a hosp ita l ship. many Jives wou ld huvc
been lost th at were saved.

In th e recen t past. o f co urse. the prope r ty o f
some of ou r compat rio ts had bee n se ized by
Per u. F ishing vesse ls we re inte rned . .. oil com
pa ny installa tions had been expropria ted. It
seemed that ou r s tock in Peru had fa llen m igh ty
low. It is a so urce o f grea t pr ide to me. and I am
sure to all Americans. tha t such cavalier trea t
ment a t the hands o f this small coun try d id no t
d e ter us from o ur willingness to offer all ou r
reso urces in order to amelio ra te the terrible
traged y wh ich st ruck wit hou t wa rn ing.

. . . K2AGZ •

Yo" Saw it

P.O. BOX 9266. 7360 ATOll AVE .• NORTH HOLLYWOOD CA 9 1609
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CIRCUIT BOARD SPECIAL

HONEYWE L L COMPUTER BOAR D S 4 W ' x
11" ; lo ad ed with transistors, zeners, diodes,
precision res.
A9098 (all different> •... .... •. . _.• 311.0 0

Tra n SlSlOU

AB0 10
A9004
A90 4 0
A9001
A 9003
A 9032

A9076

A9 0 6 7
A 9 062
A 906 3
A9075

AB0 13

A203 1

M.s.eell,meous l1ems
2000 Ohm :\IIultiturn Himmer • . . . .. . 7 5
TO -3 Power T ransistor Sockets .. . 8 /1.00
Fan Motor 11 0 AC .... ........ • 1.00
Sub-miniatu re slid e switches 3".00
F u se Holders (Panel t y p e ) 6/1.0 0
o tetec 28 Volt pitot tigh t bulb and

Assem b ly .. . •. , . . .... .• .. .. 3/ 1.00
Mercury Wetted Aelay Clare H GP

1059 , 1.00
I solatio n Transform er T rilld N·S1X . 2.0 0
D .C. Servo Motor . 2 4V . 4 .2 Amps .. 9 .95
Nickel ·Cadmiu m Batt., 1 .2 5 V. 4 AH . 1.2 5
Relt'1 Switc " & 2 4V Coil S P O T

( R emo ved fr o m equipm en ll .7S.. 312 .00
D e lay Line , 10·40 UN<:. Imp.

20000 Ohms . . . • . . . • . . . . . . . . . 2 .0 0
Min iature ver. cececuce 3 -75 pF ..3/1 .00

150 Vain . 1. 1 ma
IMalcn..:! oair) 75'

Zener Di odfl
5 1 Volts~ 4 0 0 m 6/ 1. 00
6 2 Vo lts, 1 W..lI 3/ 1 00
3.6 vons, 1 W.. t t ... •. • • •. 5/ 1.0 0
6 2 Vo lts, 10 Well' : 2 / 1.00
150 Valli, 1 w.. n 3 11 .0 0
3 Vall'. Y. We t t 4 /1 .00
5.6 Valli , 1 Wal1 . . •••• ....411 .00

Integra t ed C,rculls
Case F u nc,.o n P, ice
T O 5 Fou r .npul gale 15
T O 5 Oual '2 ,nput gata 1.00
FP Dual 2 ,npu l gat e 1.00
TO ·5 Ouat 3 " 'pu l g a, e ,1.00
T O ·5 J K F h p Flop 1.00
FP JKFI ,pFlop 1,00
FP 0 ,, 81'2 "'pu t gate e~p , . .1 0 0
TO ·5 Bultered JK F lip ,F lop ..1.00
FP Bu t fe t ed JK Fhp F lop ..1.00

lN 7 51 A
11\1 3 0 39 A
11\1 38 2 2
lN 3 0 0 0 8
1N 3048 B

:" 11013, 0
11\1429
l N9 61 8
l N3 048

S I ~ . No 'r s c e
A 3000 901
A3001 9 14
A3008 9 14
A300:J 9 15
A3003 9 2 3
A3001 3M49 23
A3005 l M4 9 2 5
A3004 926
A3006 926
( FP . Flat Peck)

A40 10
A4 0 1 1
A40 12
A401 3
A4014
A4 0 15
A4029
.4. 4038
.4. 4040

M OIOra l.. PN P G"rmani.um
Po ....... e r 55 Wa ll S . .. . ,15 3/2 .00

R C A PN P G".man'um
Po ....... e r 1 5 WallS . . . . 1 5 3 /2.0 0

MOIO rol a PNP G e rm a n ium
G e n e ra l Purpose 5/ 1.00

PNP German ;u m Genera!
P urpose 5 / 1.00

T e~ a s I n n . PNP G e rm a
n 'u m PO....... er 15 0 Watts . . . . 1. 15

MOlo.o la MP 154 6 Hig h
Rella b ili l y 9 0 WallS 1.00

Moto.ol.. o r rrerec S imil;..
t02Nl1oo 4 0 W..,,' . ... . 312 .oo

F .. "ctli ld NPN Sil icon
G"nf!f al P U'POH 5/ 1, 00

Sp. ague 4 ,' 1 ,00
S vh" a n ia NPN Silico n

VHF 1 W.. tt 5 /1 .00
MOloro la PNP G erm a nium

Po er 3 5 W..IIS 312 .00

.4.400 0 2N :J77

A4001 2N 1 183 B

A400:J 2N1204

.4. 4003 :JN23 1

.4.40 18 2N1907

A4022 2 N1 546

.4.402 3 .>08

.4. 402 4 2N356 7

A4025 M.4.D T
.4.40 n 2N106A

A 4 0 28 2N10 11

A401 6 FET Field Effec t Transistor 1'0-18
25 Volt Source t o
Ga te N Channel .50 5/2.0 0

A4017 Tunnel Diode Similar SPECIAL With every o rd er of ten doll ars or
to I N3717 .50 5 /2 .00 mo re, choose two mo re dol lars F R E E.

TECH MANUAL SALE

Buy 73 binders and win the love
of a beautiful girl. No w oulv
S4.00!

MN-26 $2
BC--6 10 1
BC-J89 1
RBL 3
AN /A PN-12 3
DAE 2
1. 177 data Cill n h q I
Teh·type ,,141, "14 3
T f'lrtype " 162 R eperf 3
T e lrtype R ..crn Rrp I
Tel.. type Mod 12 printer 2
T f'lrly pe Mod 15 2
Tf'lf' type ,,15 Adj .. etc. 10
T rl.. t y pe T T4 / T G 4

SCR -ti58 $ 3
SCR--508. 528 , A N V R C 5 3
BC- 3 7 5 2
AN/ A 1C- 4 I
BC-733A I
AN /SAR-4 Snooperscope 2
RAX-I 2
BM - I.2 2
SC R -284.BC-654·A 3
ASB-4 2
ASB~ 2
AN/AXT-2 3
A N /APA-38 3
RAL-7 3
RBH-2 1

SEND CASH, CHECK or I OU to:

73 MAGAZINE Peterborough NH 03458

fquipment for Trade'

(Trade va lue $595.00)

UTA-68: 2 meter SPECIAL : 11 5 to 152 MC 10
channel, 10 watt, crystal contro lled
transce iver, compact, comp lete w it h
d ynamotor a nd sc hemat ic. Close out
at $14.95 each o r AS IS, less tubes a t
$7.50 each.

HEADPHONE & . BOOM MIKE COMBINA·
TION : Aircraft type $1.50 ea.

Tank type 3.95 ea.
HYCON COLOR BAR GENERATOR:

complete with most t ubes and
crystals $24.50
Less tubes and crystals 9.95

2 METER ANTENNA - tubu lar brass w ith
ex tended w hip that can be tr immed
t o other frequ encies $2.95 ea.

VARIACS: 0 - 250 vo lts AC, 60 cyc les at 6
am ps. $29.50 ea.

TRADE:
Model 551, dual Beam Tektronic In excellent
cond ition

1000 Watt, 200 to 400 MC Transmitter
Receiver. Water Cooled final tubes. Semi tran
sistorized, very late model (Trade Value
51000.001

lJ. lJ.~~@~ 00-
1624 S. Main Street, Los Angeles, Calif. 90015

Telephones: 749·1119 149-1110

110 73 MAGAZINE



Imagine 7 .amp, 16 -amp and 25-amp at anI'
price! Ju st check Ik e p roper amp and PR V bl ock s.

o 7-Amps Ll 16-Amps ,' 2 S-Am p s
PRY Sale PRY Sale L 300 1. 75
o 0 15 0 .80 CJ 4 00 2 .25o SO .4 5 0 20 0 1. 15 0 50 0 2.5 0
0 10 0 .70 C 250 1.35 0 60 0 2 .95

U.S.A.!
SCRS!

~ FIRST TIME IN
-V-' "ONE PRICE"

3 AMP 1 AMP
1000 P I V 800 P I V

SILICON .A SILICON 7
RECTIfiERS ....

RECTIFIERS ,.,
* A~alanche Type

4 tor$lT * M i cr o M i niature 51* Up t o 2 A mps

Ik'I~/HAM
~W SILICON

TUBE
SPECIAL

(Re p lo ce sl S ~ le

SU4GB I 2 .3 9
SR41 ,4 .39
866 AI ...........• .. $8.50

OGU.l ra nteedl Wi th s c ec, 299
ea 400 me

2N3632 aaw l A,

UHF HIGH P~:f.
TRANSISTORS

,.., ..( _, uu ~ ,

' AC . ..... " '11
. • ,. . • ..ONO . 11" "
. ' .... l la • •O • • Mu U '''Ull

Joge OP
AMPLIFIER

Full
Wave

Bridge

$1

Any J 

10,.. Di'collnll

1.5AMP PIV 1.5A
50 0 ·06

100 0 ·0 7
EPOXY 200 0 ·09

' 00 n . 12

SILICON
600 [J . 16
800 [1 .2 1

1000 0 ·32

RECTIFIERS

TEXAS! NATIONALl
FAIRCHILD
COUNTING "IC's"

Sale
5 to r $ 1
5 tor $I
5 for $1
510r$1
5tor$1
5 for 51
5 for $1
510r$1
5 for $I
5for$1
5 for $1
5 tor $1
510r\1
5 for II
5 for $1

TVDeo 2N 706o 2NZ222

§ 2N2368
2N2711
2N3396o 2N3565

§ 2N3638

8
2N3641·3
2Nl64S '
2N3662
2N3683

8 2N3692
2N3793

00 2N" 14 0 · 1
2N.2.. 8·9

EPOXY SILICON
TRANSISTORS ia
5 for $1 Til

741C AMP

I ~~o:~69
• Similar to 709 but

frequency compensated

RTL·TTL 'ICS'

'j
•,\

•

RAND NEW!
A L L GUA ItANT t; t: U ! With S Ilt'C S h t't't:s!

~

GE PA-237 2-WATT
AUDIO AMPLIFIER

o ·lo.... est Prkes ·8ra lld N• .,.. !$ 3.95
2 walts co ntin uous 9 10 27 va ll supply . B m Y sen.
siti vity. incl ud es I I ci rcui ts , lo r phon e, ta p e re o
cord ers. dict ating , TV. FM . movie .

o ~t-;t~\1)C$;o~ft'tv..eg~ ~~.~ ~.'.~.~.~~ :~

§Shod ley Diodes, 4 la ye fS 1 fo r $1
Neon & Nili. Dri r 2N4410 4 for $1
SCR/Tri<ll c Trigger Diod u ............•.........4 for 51

8 I-TUNNEL DIODE. IN37 16(or amps-osc $;
2 -UNIJUNCTION TRANSISTOR• ................ .... \

• • XMAS' •
P.O. BOX 942 A
lynn field, Mass .

0 1' 40

Terms: add postaee. Rated: net: 30. cod's 2:)'Jr
Phone Orders: W l'I. k e fie ld. ~1 1\!l s. (617) 24.5·382~ 1

Retail: 211 A lbion. S t. , WlO k.. field , ~lass.

,
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SAT

•

'"THUll

10 )l

WEDlUESMON

PROPAGATIO N CHART
J. H. Nelson

Good 0 Fair (open) PonrO

September 1970

EASTEHN UNITED STATES TO:

SUN

A = Next higher frequency may be useful also.
B = Difficult circuit this period.

CD0Q)[iJeJ)

®CV®®@[]~

13 14 @ @ [] @ ®
@ 21 22 ~ ~ 25 26

@@@@

CENTHAL UNITED STATES TO:

A LASKA .. .. .. , , , , , .. .. .. "
HIDEsTl S A .. .. .. .. .. , .. .. .. '" '" "
A U S TR A L , A .. "' .. .. '" , , ... ... '" ,~ "
C AN AL ~ON [ " " .. .. .. , .. " " .. '" '"
E NOL ANO , , , , , , " .. .. ,~ ,~ ..
"''''All ". " .. " , , , .. .. " " "
IN 01 A .. .. '" '" .. '" '" .. .. .. .. ...
JAPAN .. .. .. '" , , , , , , .. ..
" E ll , C O .. " , , , , , .. .. .. " "
pHILI PPINES .. " .. '" '" '" .. , .. .. .., ..
pUtRTo R'CO " .. "

, , , .. " " " '" "
SOUTH A TR I C A .. .. , , .. '" .. " " at ,.. "
u • • • '" , , , , ." '" .. .. .. .. '"

\\ 'E STE It :"l U N I T E D S T AT ES 'I U:

A L AS KA .. .. .. r , , , , .. .. .. ..
A Rla N TI N A " " .. .. .. r " " " " '" '"
A\JS TRALIA " " " .. .. .. , , " , ,~ "
C A N A L Z O NE .. .. .. .. .. , , ... " " ! lA '"
. N O L A ND '" , , , ,

'" '" '" .. .. .. ..
" , ,",' A ll '" ,.. " .. .. .. , , .. " .. "
'NOlA .. .. .. '" '" '" '" '" .. .. .. ...
JA PAN .. ,~ .. .. , , , , , , .. ..
ME X I C O " .. , , , , , .. " " .. ,..
PHI LlpplNE S .. " .. '" ,. '" , , .. .. .. ..
pUEItT a I\l C O .. .. .. , , , , .. .. " " '"
SOU T H AT RI C' .. .. , ,

'" " " .. " .. " "", • •• •• '" '" , , ,
" '" '" .. .. .. '"

IUT CO AST " .. "
, , ,

" .. .. " " n

GM T 00 " '" .. , .. , •
A LA '~A .. .. " , , , , , .. .. .. ..
AM GI: N T ' SA .. .. .. .. , " ,~ " " .. ,.. " "
A l ISTRAU ", " .. '" '" '"

, , ,.., .." '" ,~ "
C A SA L ,. Us I: " .. .. " , , " .. " " ,.. "
ENGL AND , , , , , " .. .. ... ,~ .. ..
RAWAll .. .. .. , , t , ..,

" .. " 'I

<.N CIA '" '"
,,,

'" '" '" .. .. .. .. .. '"
JA . A" .. " '" '" , , , ,,, , ,

'" ..
", ,,)lI C O .. .. " , , , .. " " " ,.. ..
PRILI P?,""' " .. '" '" " '" '" "" .. .. I." ..
PUE RTO RICO .. " , , , , .. .. .. .. " "
SOUT H AFRI CA .. .. , , '" .. .. .. ,.. ,.. '" "
" • e • , r , ,

'" " .. .. .. .. .. '"
w EST CO AST " .. " • • • " .. " .. " "

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

[J 73 Stuff
Bookshop 89
R ep ",a ler H andb o o k 98
E &E H andboo k 98
F M Anthology 3 1
Subscrip tions 9 1
worrc-Grobe 101
Bookshop C learance 10 0
OX Map 100
T ec h Manuals 11 0
73 Binders 110
Back Issue Gunsmok e 93
S chematics 10 2

Peterborough NH 03458

Call _

Inc.,MAIL TO 73

Advertiser Index
, J A mateur Etec eeomc 37 LJ M egan 77
[I A m ec o 28 IJ Meshna 105
rl Amoric a n Crystal 95 [I Mic rallect 4 9
[ I Amido n 72 II Mosley IV
IJ Anlennas Inc . 2 1 I] Motorola 41
[] A r n o lds Eng rav i n g 72 11 National III
[ I Arrow Sa les 10 1 n Pantro n ks 102
II A T V 10 3 0 Park 107
IJ C B Rad iO 103 ! 1 Poly Paks 11 1
11 C Olumbia 10 9 r. t Quement 4 4
11 Dahl 103 [l R adiation Devices 72
I] Dames 103 L1 RadiO Callboo k 2 1
II Delta 110 [ 1 RP E recr-ootc s 59
I I D enson 2 I 11 S alc h 43
11 D enver Crysta ls 102 11 Sams 57
11 Dow T rad i n g 10 2 [ ) Sentry 47
I I Dymond E lectronics 55 11 Signal One 3 4
I I Dynam i c 9 5 n Spec trum Int. 79
II E K Y Video Vision 9 5 11 Swan Electronics II
II Eps 'lon 72 n T elre" 25
I I Estes Engineering 59 U T o w er 10 5
I I Fair Radio 108 I J Tristao 77
I I G a tew a y 10 7 IJ Two W ay 77
II G &G 109 f] Vanguard Labs 4 9 , 9 3
r I JJ G lass 11 0 I I Varitronics 5 1
[I S id G lass 10 6 11 V ibroplex 103
11 G lobal Imports 77 [l Western Radio 102
I J G OOd h eart 10 8 U World OSL 10 3
11 G o t ham 99
n HAL Devices 10 3
II Hatry 95
1'1 Heigh ts 97
11 Henry 15
II H& L 10 3
I J Hy-Gain 63
! I I n t ernalio nal C rystal 11
II James Research 10 4 ,105
[J Jan C rysta t 104
r l Janel 10 2
[I J ",f ft ro n ic s 10 6
r I Lewispaul 104

,-73 R"7;;d;;Service Coupon ~

I Now we do n ' t sa y t h a t eve ry sin g le reader
must b uy eve ry last p rod uct adve rt ised in 7 3 .

I We belie ve th at , but we d on't sa y it. The very
least everv reader can d o is to put o n a show of

I interest in the products h erei n advertised. To
make th is a simpl e t ask , eve n for the lazi est

I reader (n o w t here is a co n t est for you I) . we
have cl everl y a rra nged t he ad vertising index to

I double as a read ers serv ic e co up o n. All you
h ave t o do is tear i t ou t (o r photoc opy i t ) and

I send it in with the ap p ro pr iate b o xes marked.
(We have a prize f or th e most boxes marked

I . .. a si lent prayer of thank s from the pub
lisher). W e'll a ccept po stc a rds, s lip s of p a p e r, o rI almo st any thing else t hat lists the com p a nies
you wa n t t o hear from and your add re ss.I No o n e lik e s to go into a store without
buying som e t h in g, rig h t? It is the same with

I these information requests. You w ill be

I
e x p ected to buy something. O h, it d oesn't have
t o be a $50,0 0 0 antenna syst e m , b u t it should

I
be some thing m ode st . •. a transcei ver . . . a
lin ear . . . yo u kn ow. We'll le ave t h e decision up

I t o you, k n o wf ng t h at we can t ru st you t o do
t he righ t thing.

I And we are d ef in ite ly not sa y in g t h a t th e
use of this servic e co u po n has a ny c u ra t iveI p owers , but we ca n not but notic e that many
reader s report rem arkable relief from s im p le

I b ack ache, headach e s, lumbago, a n d acid

I
indigestion afte r se n d in g in their co u p o n . Why
t ake an y chances?

I
I
I
I

I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I Name' _

I
IA dd ress _

I ZiO _

L -.J
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Here's a t ransceiver designed for the amateur
who wou ld rather spend his hard-earned radio
dollar on performan ce than frills. The
NCX-l000 is built to meet the demands of the
operator w ho needs and desires a high per for
mance SSB-AM-CW·FSK r ig w ith sol id-sta te
dependability and p lenty of power. Add to th is
the co nven ience of havi ng your transmitter
(including linear amplified, rece ive r, power
supply , and monitor speaker in a single, com 
pact , smart ly styled 59 pound package.

So let ' s look at the NCX-1000, starting with
the double-conversio n, sol id sta te receiver .
After the received signal is processed by a
double-tuned presetectc r , a stage of A F ampl ifi 
cation, and another presetector, i t is applied to
t he f irst m i xer f or conversion to the f irst IF
frequency . The first IF co ntains passband f ilters
and a stage o f amplificat ion . A seco nd m ixer
then conver ts the signal to the second I F
frequency for additional processing by a 6·pole
crystal-latt ice f i l ter and fou r IF stages. F ina tly ,
the signal is detected and amplified by four
audio st ages. The unpara lleled h igh dynamic
range lets you tune in weak stat ions surrounded

by st rong interfering signals. The result? High
performan ce for SSB, AM , CW, and FS K.
Sensitivi ty of 0 .5 EMF m icrovolt (for a 10 d b
S-N /N ratio).

I n the t ransmi tter you 'l l find three stages of
speech ampl i f ica tion fo llowed by a balanced
modu lator, a crystal -lattice filter , a fil ter amp li
fier, and an IF speech processor (cl ipped . A
m ixer convert s the signal to a first I F frequency
f or processing by two crysta l passband filters,
and two IF amplifiers. A second mixer co nver ts
the signal to the transmitting frequen cy w here
i t is ampl i f ied in f ive RF stages before it gets to
the grid o f the 6BM6 driver . F ina l power
amplif ication takes p lace in a forced-air-coo led
8 122 ceramic terrooe which feeds the antenna
th rough a p i network . O ther featu res? You bet !
Gr id block k eying f or CW o Complete metering,
Ampl if ied automatic level co nt rol {A A L CI.

So here's a package that can give you 1000
watts PEP input o n 80 through 10 meters, 1000
wa tts on CW, and 500 watts f or AM and FSK.
The speech processor lets you double your SSB
average power ou tpu t w ith min imum distor
ti on. No fri lls with the N CX-1000. Just top
performance.

For complete (and impressive) speci fica tions and details, wr ite :

UW; NATlONAL RADIO COMPANY, INC.
NRCI 37 Wash ington sr, Melrose, Mass. 02176
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Now the Mosley CB Min i-Beam packs more muscle than ever on
its sturdy miniat ure frame. De luxe coils assure the max i-per for
mance of the new Mode l GA-3D. Wi t h h ig h- impact po l ystyrene
co i I forms and mol ded covers. these co l Is .are bui It t o t ake a
powerf ul beating and come out on top.

\ The deluxe Mini-Beam (GA-3D) saves yo u money and space, l ike
all the Gamma 323 antennas. It i s lightweight enough f or an
inexpens ive TV antenna mount and rot or . It s min i-s ize t akes less
room and makes it eas ier t o hand le. easier to stack (Model GA
330 offers two beams w ith stack ing hardware ). It saves you time
too because assemb ly is s imple w it h preassemb led parts. sol id
state gamma match. and color-cod ing.

\

the

Forward Gain: 9 .6 db over
isotropic source. 7.5 db
comp. to ref. d ipole

Prout-to-back Rat io: 25 db
SWR: 1.5/ 1 or better

sta t ist ics:
MAXI -performance

Some v ita l
MIN I-size
Boom Length: 9'
Max. Element Length: 11' 5"
Turn ing Rad ius: 7' 3"
Assembled Wt. : Approx. 6 Ibs.
Shi pping We ight: Approx. 7% Ibs.

via P.P. or U. P.S.

Bonus Feat ure: GA-3, the original CB Mi ni-Beam. can be con
verted to GA-3D wi t h a Conversion Kit (Model GA3-3DCK).

Get the Mi n i-Seam w ith Maxi-Performance at 'your nearest Mosley
dealer. Write fac tory direct for deta iled brochure. Dept. 183A

&.Ie"~~ '610 N. LINDBERGH BL VD• • BRIDGETON MO. 63044
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