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Mayor walter Taylor. Englewood
NJ signs a proclamation declaring
J une 18 to JUIl C :!4 as Amateur Rad io
Wcck. Watchin g Mayo r Tay lor an..'
WA ~I{ I N . WA 2NV(; , and WA 2CCF.

'72 ARMED FORCES DAY
COMMUNICATIONS

TESTS
E,H: h year. o n the third Satu rda y in

May . the Depar tmen t o f Ik fl.' llx ·
sponso rs the o bservance o f Armed
Forces Day. This ycars o bse rvance.
the 2_~nL will I),.' held on Saturday.
May 20. 19 72. As in past years. as one
of the many Armel! Forces Day Pro
gram... and in recognit ion of the radio
amurcurs conrr iburions 10 til l' fie ld o f
co m m u nica I io ns. \.'11I1.' rgc ncy scrvices.
and main tenance o f mo rale amo ng
sCrVIl'l' II1C Il . til l' Depar tme n ts of rhc
A rmy . Navy and A i r Force wi ll L'O I1

d lid rad io conununication rest s .
Thew II:s( :,> a rc designed 10 be <I

tangible demonstration o f th e fir m
and long-standing Department o f De
tense poli~y to l' IKOur<l gl" <l1ll1 ...upport
;lI l1a ll' ur r<ldio a~ l i v i ty,

T hl' cOlllnll lll ication tl's ls wi ll con 
... i... t o r llliJi tary- to -<l m<ltl' ur lTo ......h<ln d
opl·r<l lion... . USIng I,:on linuou ... waV l'
((' \\'). voicl" tSS lH and radiOh:'ld ype·
wrifl"r IRrry) Illodl's o f o pl'ra t io n
;.md " C\V" and 'R IT Y" rl' l'l"ivillg
tl·Sts . Specia l QS L cards con fir ming
crossb and com mu nica tions w ill he 1'01'
w:lTl.kd 10 those atlwk'urs who cstah
Ibh t wo-w<ly l·o ll l;..l..:l with p<lrlici p..
ting mili lary .. t .. l iu n...

/\ CW rl' l'dving Il· ..1 will hl' l'ond ul'
{l'd fo r ;lIIY lll' rSOIl C;lp .. bll· o r l'o pyi ng

Reprinted trom the wheeting ,\"t' I\',\

R egister. ,Harcll fl, IY72.
As the death toll mounts and hope

for the surviva 1 of the missing tudes.
amateur rad io operators ruamung
eme rgen cy comuuuucanons in t he
Logan County disas ter arca arc ca ll ed
to chec k rhe o ffic ial death list wi th
increasing frequency .

Sin ce the Bu ffalo Ho llo w Creek
flood t raged y 10 day s ago. hundred s
o f ha m radio opera to rs have assisted
in main taining a p recarious comm u n i
ca t io ns link with th e d evastated area
and the o u tside world .

For C. W. " Gi bhy" Wdsh of
.\kMl'chl' ll. ham rad io opcru ror sin ce
193 1. h is ki tchen -side rad io room h as
been a tren t row seat O il the disuste r.
He ..nd hi s wife . app..lled by the
magnitude of the traged y. marvel a t
the fo rt it ude :.II1d perseverance of
radio operat ors in keepi ng the air

ln tcnuuionul Morse Code ur 25 words
per minute. The CW broad cas t will
consi.. t of ;J s pl'da l Armed Forces Day
me , ..age from [he Secretary o f D<.' 
ten se ad dressed to all radio amateurs
and o[hl' r p;..lrti cipan [s.

A KTT Y r l'cl'iv ill~ h:!> [ wi ll bl'
cond uctcd fo r 'Illy s[a tioll possessi ng
t ill" rl'(j uirt'd o:quip nn:n l. Th is i... a tcst
o f tlw o pl'ra tor\ Il·ch n il·..1 sk ill in
..ligning ;lI1 d ;IJ j u!>[ing hi.. eq u ipllll' n t.
and serves to J l'lllomtra[l' tht' g ro wing
llumhl'r of amJ[t'UfS becoming Sk iltl' d
in this mdhml o f r<l pi d cOllllllu nka
t io ns . T ill' RTTY bro:Hklsl w ill co n
sist o f :1 s\k'd a l Arnll'd Forn'!> Day
Ill l· ..sagl· from til<.: Sl'lTl'Iary o f D~' 

f l' n "l' to all r..J ioldl'[YPl·writcr
l.·n t h u..ia.. r.._ I hl' ml' S~~l' wil l hl' tram
Ill itkd a[ hO word s pl'r minu[t' ,

2

waves o pen :! -I hours a Jay since the
wa11 of water swep t through the min
ing ca mp-do t ted va lley.

With in ho urs after the flood . a
radio operator in Mallo ry . W, Va .. t wo
miles belo w Man o n Buffal o Creek .
sen t out the first eye-witness reports
o f surv ivo rs. Welsh says. li e s tayed o n
the job for days until a ne t control
was designat ed by [he w est Virginia
Eme rgency Ne two rk .

Today sta tion WRET F in St.
Albans. W. Va.. is st iJI rece iving mcs
sages from friends and relat ives of
Huffalo Creek residents seeking news
o f the ir health and welfare .

Expressing hi s pride ill t he d evoted
service provided by t he ama teur radio
o pe ruro rs. Welsh re ports hearing o f
hundreds who volun teered their ser
vice during the ordea l since [he flood.
He i-n" t surprised. th ough . because
ham radio operators have traditionally
p r ovided people -to-people con tact
th ro ugho u t the wo rld in tune of need .
T he ci rcle of frie nd s ham opera tors
acquire aro u nd the glo be cover the
world . Gcncr..lly the conruct .. radio
operator.. make arc 0 11 a st ric tly for
friend ..hip basis. Bu t w hen d isaste r
.. t r ikl·s. [hey fill th l' brel'c h left by
downt'J Il'k p ho tl<.' Ii lll'!> ;..In d wash l'd
o ut ro <l d s or mo rl' o rte n s up ply the
l'o lllJ1lUn k"a t io ns link Whl'fl' no o lhl"r
l"x ists.

" If l"ve ry o ne W;..lS;Jn am<ltl'ur raJio
operator. Ihis would bl' a more pl"..Cl'
fll l worlJ :' say s Gi bby Wl"lsh . In tilt'
IlIl'<l n ti llll·. l'w ryolIl' c<l n sha rt' in t il l,:
p ridt' Wl'lsh fl"d s fo r t he t rl' llll'nJ o lls
job bl-ing d OIW hy Wl'st Virgin i;J ' s h..m
radio 0 lwra lors.

R ell.H'nl h i' Frt'd ,1/ c(," t't' , .1fOlllld r
I·ilk. h'I '
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TURNED DOWN

CANADIAN NEWS

O Il ~X February at (l :55 PST . uma
rcnr radio operator \\'(IAJ Z , Peter
Lovelock . of Sa nta Mon ica . res ponded
to .11l eme rgency call from f(C4 USI' .
Nat ional Science Foundat ion Rudie a t
Palmer Station . Anta rctica .

KC4 USP repo rted thut two Navy
aircra ft ret urn ing to Chris tch urch .
New Zealand ti m' 10 had wca th cr.
Weft' sho rt o f fuel and unlik ely 10

ma ke their dest inat ion . Due to abner
mal radio co nd itio n .., Palmer Sta tion
was unable to make radio contac t

•
with Chris tchu rch . WbAJZ responded
to a c..1I1for help a nd was rcquc... ted to
phone Commander Osbo rne . Miami.
H onda. a nd haw him notify Chri st
chu rc h hy comme rcia l co mm un ica
l ions th a t ho th aircraft Weft' a t tempt
ing alternate landing a t Dunedin. New
Zeala nd II was urgen tly required that
this ai rport implement eme rgen cy
condit io ns including turn ing 0 11 all
landi ng lights , field ligh ts and adjacent
city ligh l ing 10 guide the troubled
aircra ft.

Apprised o f till' si tuat io n, COIll
mandcr O..borne co n tac ted Washing
1011 . Telephone contac t with Wht\J Z
wa.. 111l'1l Iran..te rrcd to Captain Price
Lewis in washin gton . where comm u ni-

Courh'sy oj Canadiall A malt'lIr Rddio
Feuerat i(JI/

Ban ned Coun trks List : Cy pru s
(ama teur o pl'ra tio ns Sll SPl' lld l'd l'X Cl' p l
fo r o pl'riltion o n spl'cia l Ol·Cil :-. ioll s
wl1l'n l';J 1I sign SH4 wil l Ill' ll :-.t'd :JIllI

C(llll lllll ll it'il t ioll with othl' r cO ll tl frk's
is pl'rrni ltl'd) , (;aoon , Ir:..lq . Kh llll'f
Repub lk I forml'rly C:nnoml ia ), Libya ,
Pak is t" Il , Turkey . Yt' llll' ll I Pl'OPk' s
Ol' lll o Cfa t i l' Rl'p uhl i l' formerly
So uthern Yl' llle n ) and Vil't ·:'>J alll,

Th ird Par ty Traftk Agrl't' ITll'll h :
Ama ll' urs of Canada lllay 1.' .\.dl;J llgl'
TIlird Part y ":OIlUllUllica t ions wilh thl'
;Jma tl.'urs of tile following ,.:o un t ril·s:
Boli vi;J , Chile , Co"l;J Rk a , Do min k an
Repu blic E1 Sah'"dor, lIo nd u ra :-. .
b rad , ~k \. i l.'o , Peru , U.S. A. I I"t-rri-

cat ions we re al read y es tablished with
Ch rist church . For lhl' II l'XI 4 5 minutes
all co mm un ica t ions bet wee n Palme r
Sta tion a nd washmgton/Christ ch urch
were rela yed via WllAJZ ,

During th is peri od Palmer repo rted
rad io co ntact had been lo st wit h o ne
o f the a ircraft . The aircraft 's last
k uo wn posit io n W:.lS relay ed 10
Washington and Christc hu rch. The
comma nd ing offi cer of Palme r Stat ion
declared a May-Day sta tue.

Captain l .ewi.. reported . for relay 10
Palme r. th at alt req ui red eme rgency
measu res had bee n implcmcn red at
Dunedi n Ai rpo rt. a nd th at air-sea res
n il' facili ties o n 1I1l' Sou th Island had
been alerted . Al 7:50 PST, with a ll
c m c r pc ncy prcpa nuions in New
Zealand con firmed h y Captai n Lewis .
c m crgv u c y radi o con tact wit h
KC4 US I' a nd lundlin c 10 Wash ingto n
W :IS sec ure d.

Later that d ay Cap tain Lewis tete
pIHHll' J W(JI\ JZ ( 0 advise that both
aircra ft had landed safely. A le tte r o f
March .~ f rom th e Natio na l Scie nce
Fo u nd a t io n con firme d th e S;l ft' ret u rn
of the two Navy 1.< '- 130 transport
a ircraft wi th the .I ist o f amateu r
rad io comm u nicat ion .

to ries a nd Po sSl·s:-.ions l. Vl'lll'/.lIda . Ef
fl'd ivl' I ~ ~brch 1 l)7~ : Trinidad and
Tobago.

Rl' ciproca l L. k l·nsing Agrl'l'lll l'nh:
All COlllmo llwl'all h c(llIn t ril's :..Irt· d i
gih k' for rl'cipwca l :llll:I 11' llf ope ra ting
privileges ll nles.. l'v idl' llCl' th:l t a C Oll n~

t ry d Ol'S 11 0t gr:lIl t rl'l'ip ro cal opera ti ng
p r iv ilege s to C:lll"d iall a ma teur.;.
Ca IT ;Jua "Iso rel'ognill's sudl agrl' t'
ll ll' nls wilh thl' fo llowing l'tHin tr ies:
Bl' lg iu ll1 . I) o m in ic a , Do min k an
Rl' publk . Ecuad o r, hancl' , Fl'd , Rep.
o f Germany . Is r:..ld , Lu xemho u rg..
.\1e x i l'O Net h l'rla nds. ;\:il'a ragua .
;\:o rway , I\ ' ru , Po r tuga l. Re p, o f
P a n am a , S l' n l' g a l , Swe d e n ,
Swit zerland . U,S .A .. Uruguay, a nd
Vl'nl·zul' );j .

Th e f ollowing tet ter was received
r ecenttv [ rcnn N tl.\'tl concern ing
tU lS A T \ proposal to provide a ten
meter amateur stat ion fll r ,V/IS A 's
SATLtl H manned orbiting laboratory
sckeduted Ior JUg/II ill /1.) 7./-·
Dea r ,\ Ir. Klein :

As you know, th e A~ISAT pro posal
to provide a rad io amarcur comm uni
ca t ions package fo r leisure time usc by
the cre w o n Sky la b has been [he
su bjec t o f se rious co nside rat ion wi th in
th e Sky lab Pro gram for so me t ime
no w, and mo re recentl y . by the top
manageme n t of NASA.

I I i-, wi th real regre t thai I m ust
inform you thai in spill' o f th e b ro ad
uppcal of you r conce pt and a general
ly favo rabl e d ispo siti o n to e ncourage
i\MSi\T ac tivi t ies. NASi\ has conc lu
dcd tbat we can no t ad d it to Sky lab at
th is s rugc of th e p ro gra m ; and , there
fo re . we mu st rejec t yo ur pro pos al .

The decision in vol ved ma ny fac to rs
d ifficul t 10 summunz e b riefly . in
clud ing concern s fo r the priorit y of
th is p roposal relative to o the r p ro gra m
uddirio ns that a re also u nder conside r
ution . t il l' fu nd s fo r th e nccc ....... ry
integration and testing. and concerns
fo r eve n " smal l ad di t ional d ive rsion
o f managemen t and engineerin g a t te n
t ion a t a cri t ica l time in a n ex rrcmcly
com p hcu tcd program.

Ou r conclusion was not all easy o ne
to reach . Considered by itse lf th e
propo sal apPl'ared feasib1t, and rl.'ason
abk o nl' that W I;' co uld not rl'je d
o u t o f h:tnd. It may hl' o f SOJlll' so bcl'
10 yo u th ai I brough t th e :-'Uhjl'l' l to
thl' ;J t ll' n t io n o f Dr Fktdl l' r (NASA
Admini st ra lor) and Dr. Lo w ( Ik pllty
Admi ni:-. t ra to r ) bl'ca ll S(,' of til l' u n it] Ul'
tl l.'SSof llll' proposal and th a t fh t' fin al
l.k l'isio n was ma dl.' by th l.' lll, alld thl'll
onl y wit h rdul'lall ce .

Shou ld you d l.'sirl' , ~Ir. William
Sdll1l' id l'r. Dirl' ctor. Sk y lah Program,
wou ld be p leased to givl' yo u a mo rt'
comp ll'lt' debrid i ng on o ur d l·l' ision .
Sinl'l'rdy ,
Da ll.' D. ~ I Y l.' r~

A:-. ..ol'ia tt' d Ad min isl rator
for ,\ I" llll l'd Sp" l'l' Fligh t
N l 'l'r i ll lt'tl fmm A .lISAT S t'I\'.\It'((t' r

3



73 GOES TO NAVASSA

General Bulletins for RTTY Ops

Shift Day Time QTH
850 Hz Friday 2030Z Sassenheim Holland

One of the rarer spo ts in the world
of the D'X er is a litt le deser ted island
in the Cari bbean not far from the
strongho ld o f Papa Doe J unior ...
indeed the islan d . tho ugh it actua lly
belongs to the United Sta tes. is
claimed by Haiti. This erstwh ile
German prison island ha s been 0 1'1'
li mits to everyo m: up unt il just recen t
ly . ever since the late 50's.

A gro up of Atlanta amateu rs have
organized an expedi t ion to put
Navassa a ll the air for th ree duys in
mid-May an d have asked Ed ito r
Publisher Wayne Gree n W2NSD to
jo in the group. Permission has been
obtai ned fro m the Coast Guard and
the FCC has issued a special even ts
ca ll fo r the trip o f KC4 DX. T he last
call assigned fo r Navassa was issued to
Wayne back in 1958 and was KC4 AF.
Way ne and five o ther a mate urs visited
the island at that t ime and in fo ur
days of arou nd the clock operating
rendered it uri-rare fo r Dx e rs.

Yo u may be sure that the Dxers
will be read ing the deta ils o f th is
exci t ing trip i ll 73. where it will be
reported in fu ll.

It is hoped that finan cial sup port
wil l be obtained fo r a profess iona l
fil m o f the ex pe d it io n. Dave Bell. wh o
prod uced the Hams Wide Wo rl d film is

SCHOLARSH IP ANNOUNCED
T h e F oundation fo r Ama teur

Radio , Inc.. announ ces the annual
award of the John Gore Mem orial
Scholarship fo r either grad uate o r
undergrad uat e stu dy. The Schola rship
pays $500 fo r the aca demic year.
Upon re-upplicut ion . it is su bjec t to
being renewed for succeed ing years.

Licensed radio ama teurs who in
tend making a career in e lec tronics o r
related sciences may now request the
ap plicat ion for the acade nns year
1972 - 1973. Request s shou ld be add
ressed to the Chairman, Scho larship
Committee. 8 10 1 Hampden Lan e,
Bethesda, Maryland . 2001 4 . Requests
for applica t io ns must be posrmark ed
prior to May 3 1. 1971 .

Newington ('1'

Ha mburg, West Germany

Landing ,~it(· at Navassa.

inte reste d in the project. and a t least
two major ma nu facturers ha ve ind ica
ted un interest in t he fil m.

Ist copy Mond ay 0300
85 0 Hz Tuesday 21 30

Wednesday 2300
2nd copy Thursday 2 130
170 li z Friday 0300

Sa turda y 0300
850 Hz Sunday 1030
170 Hz Wed nesday I SOO

Freq .
3600
14 100
145. 14
3625
7095
14095
2 1095
2!.;o95

3585
35X5

WI AW

Call
PMAA
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Gary AUsman , W5UJ::W

OBSERVATIONS ON THE
SPACE CONFERENCE

Recently I had the opportunity to
observe the amateu r radio fraternity
and one facet of its work from a
posit ion that not many of' us from the
hinterland. West Texas. o fte n have the
opportunity to do . I was fortunate to
be in a position to lake part in the
prepa ration fo r and participate in the
197 1 World Admin istrative Rad io
Conference for Spa ce Telecommu nica
t ions, WARe -ST, held th is las t su m
me r in Geneva an d though t the fol
lowing co mments would be appro
priate o n t he eve o f the A-Q-C launch;

The Ama teur-Satellite Service came
out fairl y well a t the WARC-ST but
things could have been better. And as
one might expect . favorable amateur
influence in a large nu mber o f delega
tions could have been greater.

The IA RU. with AMSAT prov iding
technical support, was present as of
ficial o bservers and carried the ba ll for
the ama teur communit y so fa r as on
scene suppo rt was concerned . The
IARU was h ighly respec ted by all
delegations a nd provided a strong and
necessary favorable influence fo r ama
leur matters at the Conferen ce. (As a
side ligh t. so me o rganiza tion like the
IARU must be o n hand as a politica lly
neutral source of information: often
info rma tion fro m national del egations
is looked upon as colored by national
interests. )

But IARU presence at the Con
fere nce was no t e nough. A large
majori ty of delegations come 10 a
conference with a prede te rmined
opi nio n on matter s invo lving policy or
polit ics in con tras t 10 matters involv
ing technical t rade-o ff's . Amateur
radio unfortunately ofte n fall s in the

former catego ry . Th is means t he ama 
teurs in each count ry must work to
co nvince their own relecommunicu
tions o fficia ls to look favora bly
toward amateur ma tters before a con
ference begins. AI a WARe each
country has o ne vote and the favor
able vo te of j ust 8 o r 9 additional
co un tries at t he Conferen ce could
have resulted in additio nal a llocations
for the Amat eu r-Sa te llit e Service .

There is insufficie n t space he re 10
try to ca tego rize the various reasons
why an administration comes to a
conference with preconceived negative
positions toward a ma te ur rad io . In a
few sma lle r coun tries however these
negat ive positions a rc o ften based o n
one o r two negative e ncoun ters with
ind ividual amateurs o r so metimes just
a co mp lete misunderstanding of what
ama teur radio rea lly means and tries
to do.

T he act ivi t ies of AMS AT provide
new opport unit ies to educate high
o fficials and prov ide favorab le public
rela tio ns. Possibly the glamour o f
space will open new doors and we can
swing the telecommunications a utho
rities in more coun tries a round to see
the advantages o f making a ll aspects
of a ma te ur radio available to their
ci tizens.
R eprillfed fro m AMSAT N ews/eller.

CW OX MOBILE
Congra tula tions to W6AM , Don ,

who has worked 176 coun tries from
h is mo bile sta tio n during normal to
and fro m work drivin g. about one
ho ur per day average . fie runs I KW
on CW in the mobile .

Courtesy of th e Hammg
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BIRMINGHAMFEST
The "Bimn nghumfest " th is year

will be on Sunday, May 7, a t th e
Exhi bition Hall at the Alubumu Stale
Fa irground s near Five Po in ts West in
Bir m in gh a m . For en te rta inme n t.
prizes. contests, net meetings. eyeball
QSO' s a nd fun for the e nt ire fam ily .
plan to attend . For fu rther info rma
tion con tact the Birmingham Amateur
Rad io Clu b, W4CUE, P.O. " ox 603,
Birmingham AL 35 ~0 1.

WHERE Irs AT!
SSTV FREQUENCIES

3.X45
14 .130
1 1.3(10
28 .680

RTTY FREQUENCIES
3 .625
7.095

14 .075 au tos tarr
14.095
21.095
2H.095
146.70 (AFS K)

ARRL CODE PRACTICE AND
BULLETIN FREQUENCIES (MHz)

I .H05
3.5HO
7.0HO

14.0HO
2 I .080
~H .080

50 .0HO
145.5H8

ARRL PHONE BULLETIN
FREQU ENCIES (MHz)

I .H20
3 .990
7. 290

14 .290
1 1.390
28.590

145.5HH
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WITH
THE
FCC

complai nts abou t rag-...hcwing (and a
rc ... t a te mcn t o f t he dub poli cy rc
ga rding ...arne they discourage rag:
chews o n the repea ter) 10 q uality o f
.. iguuls and w ry brief descr ipt ions ot
eq uip me n t that ind ivid ua l mem bers
wanted to ge t rid o f. Such o ffe r... we re
fo llowed by a brief pause . and in
a lmost all l'aSl'''' arrange men ts were
made for " land linc ·· con tacts to
d i.....-uss details.

whe n i t came 1IIy turn o ne o f the
mcmber s broke in and a...ked mc 10
tell them a bo u t Nl'W York re pea te r
o p...-runon... They were impres sed and
vc ry in ter...•... ted . You ...ho uld haw
heard the groan s whcn I ga .. ... Ih ...m t he
I.I MARC trcqu ...-ucics . They were ulvo
sur prised to lea rn tha t th ere wa ... Il O
useful 34/7(J repeate r ill th e New
Yo rk a n-a .

Ana a \'Cry brief bu..in ...·............ ...sion.
c...r ruin com mi t te...... reporting rsuch ;....
;1I1 a p pa r...·n rly ...-ftccnve cry ... tal acqui
... i l io n co mmi rrcc i o ne o f 11I l' members
... poke 0 11 rece iver t rouble--, hoo ting. Ill'
wa s mo ... t enl ightening. and he le t t he
repea ter d ro p period icall y for <jUl·...
l ions which were frequen t and w ry
in tcllig... n t .

The tech n ica l 1;1110\ wa ... followed by
a g ... ncrul ro undtable and vorrn
pleasan t ya k king.

So an ex ce llen t mee tin g was he ld .
informa t ion e xchangcd . dub po lic y
r...... tar ed . equ ipmen t exchan ged. e tc. .
and no bod y left the comfo rt of h i...
horne! ( By III ...• w;IY it wn-, sno w ing
and w ry cold. t

You migh t consider ;1 sim ila r
o pt'ra t ion fo r 1.1 r..1ARC II works~

J im Fah nl'st<)t'k \\' I~~l

T IlL' I-"i "l'a l Yt'ar 11)7 0 1:( '( ' Rl' llIlrt
itll"lllllt·... a l"Otlllllt' II I t haI ~ 4 t ) 1 vio l;j 
tio n no li .... l·" wt' r...· i"'Ul'd agin... t ham....
d" l'o m pa rl' d to 241>4 in l ' lh 9 . Ont'
:l...rl·... n l o f Ih... AtIl l'r ican ham popula
tio ll i... no l had . h ut il ...hou ld nol be
that hi gh . M'-1 n y tlnt il""'s we re dUl' to
lo wl'r d a .... 1i 1'L' I1 Sl'l'S oJl l'rat in g: in hand
......·gllll' n h rl'Sl' rw<! fo r h ighl' r l'la"..
lil'l' nSl' .... '11lt' Cil i/l' n ... Rad io Savicl'
hal! 1409 nolic..... in I tnO ;1" ....o m p an·d
10 2400 in 11I/19. Th ...·rl· 'tl'l' tll'> to h...·
link l'llort to l·;lt ....h iIIl'g: ;.1 C1kr.. or
d s...· it i" w ry d iffi ...·u lt 10 ilk n ti t'y
pl'opk w ho d o 11 0 1 g.iw any ilkn li tka
t io n . II i" unk nown ;11 th i... li m l' w h ;1 1
proportion of tilL' ham vio la lio n
no t k t·... k d 10 fllrthl'r n r ad ioll ;1"
l'om pa rl' d 10 Iho .......· o f t ht' Cit ill· n ..
B.lIlu .

146.58 -147.18

"-,,

" -,,
13-73

14575--1 46.55
73~1

22-82
34 - 94
16 -76

" -,,
10~70

146.295- 1'*6.895

Hun W,\ II"I~

,.\ rn '" EIt... ' In III in '
'ur", al~ CT r---------------

LETTER S

MI, Blomodon (N.S.)
Ch.lon-'....n l PEIi

Mobo!.
Mo ntgo_ ry
Mo nlgo"",ry
Anm",.
De.,.,., I RTT YI

WArrte e,odvoJport
K3SVA (_ WA3KWEI
WA'SNS W.wloo T2.1
W89AOW a-
WA9llV w....~
WB9lNC H,nld. T2.0

(fo rme, ly WB9HWSI
HIghland H.lgtm 19-79
t v",,"' t PL 8 8.5 13 - 73
Fram,ngto n change to 146.55-1 47 ,15
Bell' ngh.., 14646_ 147 06
Fr",*od< 13-73
Gaul.. 28-88
~~~ ~-~

Eldon 28- 88
Brook lyn 146205-1'*6.806
Dayton 16 - 76
l on<:il" " 01-61

I whole hea r tedly agree wi th rhc illc-a
of using 14 6 .5 2 as a si m ple x chann e l
and w ill d o a ll I can to promo te 5~ as
sug,gcsll' ll.

I ~--

tREPEATER UPDATE,. ----- ~

( LISTENING
\ 94 76 88 73 70 64 82.. ....-_·w_ ~_ . _ . _._

TIl anks to \\'4C NQ , WB9A DW.
K l SOI' /K Rh . WIIi BIi . KI,\I U.
KIMO N , WA9AFM /<) . VEI S Ii .
W B 9 HW S, W.'lIJF , \\'A ~ lI VK .

W3 FE Y. WA 5R MS . WNWIA V.
KJ NO Q .

Following i.\ a It.'lIer 1o t!le editor IIf
tlt e L!,\ItlRC 1.lIg :
D...'a r hI:

On T h ur..J a)' , Ja n . 13 . I W;I ... in
Dayt o n Oh io with m )' TR - ~ ~ ;m d I
had th ...· p l~'.hu r t· o f pa r ti l'ipat ing: in a
ham raJ io funl"f io n Ih al wa .. u ll iqul· in
my (100 m an )') Yt'ars o f l·xpc ri...'n n · . [
th ink Lli\lAN. (, l'ou ld bt' l1 l'fit fro m th l'
a p pro;ll' h t ill' Mi;uni Va lk'y AlIIa k ur
KaJ io ('Iub l ak e ' in u ...ing: and polidng
t111.'ir im p rl·s..i\ ...· rl· p...a ll'r ...y klll .

At ...·u...·lly 7 :30 a n ...·1 ·o n lml ... la-
t io ns "ig: ns o n l -lh .7l) ( I llndl·r ... fand
lIw y'rl' dl;JIl ~ill g: 10 l -l(dl-l . hut Iha t' s
lwsitk Ihl' pointl. li t' so lk its d lt'l' k+
-in ' ... a nd jusl lo g:s l"a lb as fa ... [ a he
l"an. IIc a llno unl'l'S thai Ih i.. i a
T~gul;l r II ll'ding: o f 11ll' duh. thal l'a l"h
ch"'l" Io\ ·in will ha \'t' a dlafl Cl' t o hl'
h~a rd anu afll'r ;l bril,· f ··hu ..il1 ess"
mCd in g. lIll' rl' w ill h t' a Il'dlll i...' ;d ta lk
hy Ollt' o f til t' 11l l' lllhl' rs .

By 7: 4 0 thirty ;J111a ll·ur... had
d lt"ckl'd 1II . induJ in g. \\' 21\\1. 1\ ...·1
l"()IJlro! tll t'n ...ol iLi .....J l'lllllllll' n h fro lll
...adl dll' l"Io\ -in in Ih l.' orl.ll.' r th ...·y
d l...·l""'"·d in . Co lllllll.' llh rangt'd frolll

KY W4YWH
MA W1EM8
MA K1Al U
MA K1UZR
MO W31JK
MI WA!>RMS
MN WlGI(,P
MO WAe2.K
NY
Oti WBBCOII
PA WA3NOF
FOREIGN

".""'.
VE1AEH
VE1HI

Al W40 t E
AL W840GL
AL W4MWF
AK KL 7USA
00
C'
D',.
n
n
n

PRODUCTSNEW

New Alignment Tool Set

Mob ile Antenna Gutter Mount

fkre 's n l"W l'o n\'l' ml' nl'~ In a
rll~l·d . all ... tai n ll." ...... lTlohik anh:n na
gu lIl."r mo unt. Till' un it in ... ra lh qu il"k ·
Iy wit h onl y a Sl"fl" W dr iw r , i... :->e lf·
groulilling and no ho le ... a rt' rl'quirl'd ill
til t' aUlD bod y. Surprisi ng ...igna l rc
su it... ar~ r... l· ... i...·... l.l u... ing a sm a ll sp rin g.
and resonalor o n ly lIIount ...J u n Ih t'
3/ X·24 sl ud no ma,t St"l" l io n i... rl··
q u irl·d . A l">() , it is l'asy to rl."a l·h o u t
Ih t.: winJ ow amI p ull d o wn Iht' an tt' n
n;1 fo r garagt.:s anJ o lhl' r oh... t rlll"tio lls.

Ad d a ...ma ll pro tt'diw s l rip u nJ l'r
Ih ... da m p sn ... w, and thl' h ra l"kt'l
!x'l"o me s a wry ... Irong t run k lid
mo un t! Whl' n us...l.l wi l h ...mall Ira n:-,
l"l' i\ws h :iga rl'ltt" Iigh tt' r plug-in ) you
l"a n ht.: Illo bili ng in any l"a r or In lt'k in
:J Vt'ry k w rnill lltt's.

I'r i,,:t.: J a t S7.9 5, il is a"a ilah k' from
Ri.'j.~11 HI/gim'('ring Co. , 7fl}_' PIi··
mouth An' . Y , JIi1lIlf'llpo!iS..11.\'
554::7. ISpr ing. r......ona tor a nd ,,:oa \
nol ind lll.lcd .)

F.\I t'r~ and hams who ju st can no t
fi nd tilt" right alignmen t 1001 now can
kee p <I II o f these val uable in struments
in one place. Jensen Too ts and Alloys
has co me freque ncies involved . Most
receive rs li st' in rcrch ungca blc 4 5 Mil l.
cr ystals. the tools for ham and ether
com mu nica tions services. A ll a rt' insu
lated a nd they includc a long-reach
CO Tt' aligner. i-f tran sformer align er .
SO Jl1l' special T V aligning rod s. slo t ted
t ip, rece ssed t ip , and hex style ri ps 'In'
all in cluded . The pouch rolls up neat ly
and fo ld s over so till' too ls em never
fall ou r to be s tep ped o n and broken .
UnJ I.' T S17. il b available from Jensen
1'''0 (\' 1.1fIJ Alloys, -1// 7 Y .I-! ,!t 51..
PJuJt' f1 ix il L S50 /S.



T o ma rk the 75th . anniversary o f
the Marconi Kemp T ests o f 1897, t he
Barry College o f F ur ther Edu ca tio n
Rad io Socie ty is issuin g a n award , in
the fo rm o f a certifica te , to rad io
amateu rs who provide proof of
con tac t wi th Comme mora tive Sta
tions, establishe d in various parts of
the world, and amateur rad io s ta t io ns
in It a ly and Brita in .Th e award will be
ma de availa ble to ama teu rs an d short
wave liste ners for a period o f app rox i
ma tely I~ mon ths. starti ng o n May
13, 19 7 2 with th e establishment o f
the Brist o l Chan nel Com me mo ra tive
sta tions a t Lavernock Po int , F la th olm
Isla nd und Breau Do wn , and en ding
May 3 1, 19 73 . All ques t io ns and
comme n ts shou ld be addressed to t he
Award s Commi ttee, Barry College of
Fu rt her Ed uca tio n Rad io Society ,
Co llege o f F urther Ed uca t io n , Colco r
Road , Harry , Gla morgan . Eng la nd.

• ••
Th e Lo ckheed Am ateur Rad io Clu b

rgai n sponsors the bigges t an nua l h am
-ou ve n t io n in the Los Angeles area.
Ibe d ate thi s vea r is' Mav :20 from 10
.... .M. unti l 8 ·P.M, There will be an
n tercsring program and prize d raw
ngs and a good t ime for a ll. The site

..... iIl he a t the Lo ck hee d plan t in
Burba nk . seven blocks east of the
-lollywood-Burbu n k Airport .

• • •,

n i l' Bato n Rouge A RC will h o ld its
Eigh th An nual Hamfes t May 6 a nd 7
It F ather Co lber t's Camp, just east of
Baton Rouge . Besides the Ho sp ita li ty
Room and evening awards ban que t .
.h ere will be a Sw up-Fesr on Sund ay ,
con tests fo r high speed code. h ome
cre w b uilding, a nd a d emo ns tra tio n o f
-adio con tro l airp lane fl yin g. On
Sund ay there will a lso be a gian t
»cnic fea turing Uton Diez . the
vo rl dt s " C h a m p io n J am b alaya
"ooker. ..

• • •
T he Ro ck River Rad io Clu b will

o ld its an nual hu mfest o n May 28 a t
he Lee Cou nty 4 -H Cente r in Am b oy
L. T he indoor all -day even t begin s a t

A .M. F ree co ffee a nd d o n u ts wi ll be
erved wh ile yo u inspec t the gea r a t
he tab les . Fret.' ca mpi ng area nearby .
'or further in format io n , co n tac t Carl
.arlson. 1',0 . Bo x 99 . Nach usa IL
10 57.

T h e Wabash Cou n ty Ama te u r
Rad io C lu b will hold it s four th a nn ual
ha mfest a t the Wabash Co unty 4 -H
Fa irgrou nd s. Wabash , Ind ian a . o n
Sunday , May 2 1, rain o r sh ine . Ad mis
sion is on ly $ I . T here will be no
se t-up charge for the flea ma rket .
Acti vities in cl ude techn ical tal k s, free
Bingo fo r the XYL's . a nd door prizes.
Free pa rk ing. Cam ping is availa ble o n
th e grounds Sa turd ay night. For mo re
in fo rmat ion write Bo b Mitrin g. 6 (,) N.
Spri ng s i ., Wabash , IN 4 699 2.

* • •
T he Maryland Mobileer Am ateur

Rad io Cl ub will sponso r a Ham fe st o n
Sunday , May 2 1, a t Anne Aru nd el
Co m mu nity Co llege, sta rt ing a t 10
A.M T he co llege is 6 miles north of
Annapo lis . j u st east o f Ro u te :2.' T al k
i n o n 7255 kH z. 146 .94 and
14 6 . 16/7 6 MHz s tarting a t 8 A .M.
Plen ty of parking ; lots o f good ies . Fo r
fu r ther in fo rma tion co n tac t Donna
Fou rnie r. Secy. MMARC, R. I'. Bo x
154, Discu s Mill Ro ad , Se vern MD
•
2 1144 .

•• •
USAF MARS Region I Conven tion

will be held a t the S tut le r-Hilto n
Ho tel. Bosto n , Mass, o n 19, 20 an d 2 1
May . Lectu res, d emo nst ra t ions. ex
hi bits , fo ru ms, eye ball QSO's . social
eve n ts a nd a ban qu et highlight th e
affai r. A ll in tereste d rad io am a teu rs
are enco uraged to a tten d . Contact
WA IP BJ . John Do no van , 19 Pratts
Junction Road , Lan caste r RFD , MA
01523 fo r t ickets and in fo rmation ....

T he P.H.D. Am a te u r Rad io Asso cia
t io n will sponso r the th ird a nn ual
North west Missou ri Ham fe st to be

•
h e ld a t C laycomo , Misso uri o n
Sunday . May 7, 1972, fro m 9 :30 A .M .
ti ll 4:30 I' .M. The lo ca tion will be in
the U.A .W, hall across fro m the
Cla ycomo Fo rd Plant on U.S . High
way 69 Altern a te . This eve n t d raws
the mo st act ive ama teu r rad io opera
tors fro m th e sta tes o f Kan sas.
Ne braska. Io wa and Misso uri....

T he Ann ual Hum bo ld t Ama teur
Rad io Cl ub Ham fest will be he ld
Sun day afte rn oo n . May 2 1. a t the
Shady Acres City Park , T renton .
Ten n . T he re will be d oo r p rizes . Ilea
market , lad ies ' activit ies . and a play
gro und for the ch ild ren . For further
in fo rmatio n co ntact W4 IGW . Edga r
Ho lmes, 50 1 N. 18 th Ave .. Hu mbo ldt ,
TN 38343 . .. .

F ree co de a nd th eo ry classes fo r
ham licenses are ' held every wcdn c«
d ay n ight a t X P.M. at Land o f
Ele ct ronics . 4 00 Sou th Main St ..
Lo mbard IL . Call Ph il, K9DTU . fo r
info (3 12) 4 95- 123 4.

7

The 39 th a nn ua l Western Ne w York
Hamfest and VHF con fe rence will be
held in Ro ch ester . N.Y . the weekend
of May 12-1 3 .

Act ivit ies s ta r t F riday , May l Jth a t
the Rown to wner Mo tor Inn . 8 0 0
Jefferson Ro ad ( 146 23) , n ew Ham fesr
headq uar ters .

Regist ratio n fo r th is fa bu lo us da y is
only S3 . Com bined regis tration and
banquet in advance is o nly $7. Ad
va nce sa le d o ses May 6 . T here will be
on ly a very limi ted numbe r of ban
q uet tic kets availa ble a t th e ga te .
Write : WNY Humtest . Box 138 8 .
Ro ch ester. N.Y. 14 603 .

The New York Chap te r o f the
Na tional Award s Hu n ters Club o ffe rs
seve ral awards fo r wo rk ing vario us
pro por t io ns o f Ne w York Sta te hams.
Fo r mo re in fo rma tio n abou t these
cer t ificates. write to Joseph T ricarico ,
WA 2MWO . 33 8 Mad iso n Ave .. West
Hem ps tead NY 11 55 2 .

Worked New Brunswick Counties

Award

T h is a ward req uires Q S L cards from
twel ve co un ties o f Ne w Bru nswic k ,
eac h sho wing cou n ty , date . ba nd . Ire
q ue ncv . mo de, and o pera to r's n am e .
Send cards to H. W. Ga m mo n.
VE I P M . 357 St. And rews S r..
Bath u rst . N.B.. Canad a.

PENNSYLVANIA

The an n uu l Presq ue Isle Amate ur
Rad io Clu b b anq uet will be held MJy
~O , 19 7 2 a t the Co ncord In n ur Nort h
East PA. Social hour w ill be fro m
(1:30 to H P.M. Dinner will be served
at H P.M. T Ill;' price is S5.0q per
person . For mo re info write ,'lARe.
P.O. Bo x 10 2 1. Er ie PA or ca ll AC
8 14 8CJ 6-049 I .

O n May 21 st. the Breezesh oo re rs
Eigh tee n th An n ual Hum fest will be
held a t White Swan Park n ear Pitts
bu rgh. Th is is the largest ham gathe r
ing of its k ind in the a reu . Contac t
K3FGQ for mo re info ....

T he Sha ro n ARA will be hold ing a
h all. auction on Saturday . May 20. a t
the QTlI o f WA 1LXE. The auction
will begin at 1 P.M. Directio n s avail
a ble by writ ing to Dave F ish er
WA I LXE. 3 0 Ames Court . Sharo n,
Mass .

• ••
T he Ye llo w T h u nder A RC will ho ld

its an nual humf'es t O il May 27 a t the
Dell view Ho te l. Lake welton WI. For
f urt h e r in fo rma tion . contact AI
Gallagher WH9 BPL, 44 I Mark et S t .,
Lo d i WI 53555.



SCANNING GREEN
Wh ile so me of th e chaps on slow

sca n television have bu ilt their ow n
monitors and ca meras . and some have
go ne the EKY Video Visio n k it rou te.
most o f the cps have gone fi rst class
with the Robo t mon itor an d cutucra
systems.

lmu gin e the chagrin of th e cha p
wh o has spen t nearly a kilob uck anti
finds he is now able to sec WJy lH.'
Green making faces.

The Ro bo t monitor and camera
arrived t ilt.' other day and every thing
else ground 10 a hal t. Within a couple
of ho urs th e mating p lugs had been
made up and we were on th e air wi th
slow scan televisio n.

The connec tions are simple . .. the
moni tor plug-, in to the regula r mike
input of the rig an d the mike then
plugs into the moni to r '\0 you I:Jn talk
normally o r swi tch ove r to sending
pic tu res. The audio for the mon ito r is
pic ked u p o ff the spea ker of th e
receive r. The camera plugs in to the
monito r and you're read y to go .

The fir st d ay o n television we mad e
do with signs propped in front of till'
came ra which wer.t' produced wit h a
broad black felt pen . The very fi rst
QSO was with W6JFL and Pete helped
us adju st the con trast and b righ tncss
con trols o n the came ra . Next carne
K L 7 H EE . t he n HK 5f1K and
HK SBFK . KH6DEH ... etc . All of
th ese we re what is called "closed
circui t" .. . the pictu res carne in just
as if they were from our own came ra.

Till' next day we broke from work
for a few mi nu tes to scc what migh t
be coming in from Eu rope . . . ho.
Ito . .. IlA 7 LF .. . no t closed circ uit
with all tha t afternoon QRM , b ut
per fec tly readable. Me l WHUUS. an
old frie nd o f ours of twen ty years
sta nd ing. swap ped pictures ... th en
WI PFA from over in th e easte rn
sec to r o f N I'W Hampshi re fo r sta te
num ber three . Bill 's dem o o f the
Robot sys te m at a recen t K I MNS
re pea ter gro u p meeting was one of the
last s t raws th at push ed us ove r th e h ill
in to gett ing on slow scan . Yo u can
talk abou t it and read abou t it. b ut
un t il you see it you ca n manage to
ignore it.

When Bill d isco vered that we wert'
o n SSTV he sent ove r a menu boa rd
fo r us to use. Th is is a b lack board
wi th whi te p las tic le tters th at can be

EDITORIAL BY WA YNE GREEN

stuck on in moment ... With this con
trapt ion we arc able to put the ca ll
le t ters o f the sta tio n we a rc con tact ing
u p o n it a nd make an in stant on the
air OSL. We rigged lip the boa rd to
say , " Hi 4X4VB OS L de- W::! NSD/ I
New Ha m Shirl' ::! O MAR 7::!. WA YNE
- 73:' All we d o is change the call
and sho w a few frames of th is to OSL
each co ntact. It beco mes a CO ca ll b y
setting up a CO in place o f the OX call
and OSL.

Once you star t seei ng the pictures
o f the fellows you are co n tacti ng you
rea lize th ere is a lo t o f truth in the
prove rb abou t th e di ffe rence between
a man a nd a boy being th e cost o f h is
toys. But wha t a to y ! On the second
day of viewi ng Wit swap ped pictu res
with VKS~IF and three l's ... th en
came th e DX contest and all bets were
o ff for th e weekend of in tense QRM
Oh well. we did pick up a long
" needed" FM7 co n tact d uri ng th e
co n test fo r an ex tra co un t ry . .. we ' re
around 300 no w somewhere- on :!O
phone .

D<l Y by day the slo w scan co un tr ies
and states arc building up . .. the
main pro blem is <In almost to tal lack
o f time to o pe rate. We can ge t in a
few sho rt co ntac ts o n FM from th e
car while tak ing Sage to the d ay care
cente r o r while goi ng down town sho p
ping. but we d o n 't have the repeater
co nnected to the ~Om rig yet so we' re
"tuck down on 2m via WI A LE in
Concord to a CTO"S band o n om. The re
is precious litt le activity o n 5 2.5 25
excep t when th e band is o pen and we
can work W4's by th e gross via the
repeater. Other than that the main
a ttract io n is K 111(; down in Hart fo rd
who has a 4 50 re peater wit h o u tp u t
on 5 2.5 ::!5.

we're up to 20 co u n tries on slo w
scan, despite the lim ited time ...
perhaps an ho ur every o ther day . T he
latest was 4X4V B. our first Asian
OSO ... leaving o nly Africa for WAC.
Since ARRL see ms to have refu sed to
provide an SSTV endorseme n t for
their WAS and WAC ce rti ficates, it
seems likely that 73 will try to plug
this hole in the d ike . There are some
uc tive African SST Vers. so WAC
should come short ly .

What can you say abou t the exci te
ment of sitt ing the re watch ing live
pic tures from a DX sta t ion'! Or from a

8

friend you haven't seen for a WIllIe.
The pictu res are re markably good .
co nsid ering the limitation" of the
medium. In order to ge t the band
widt h down to ham band proportions
it is necessary to effect some sma ll
econo mies here and th ere . A regular
television p ictures requires about
4 .000 k f- lz bandwidth . In o rder to
shoe horn this b ig th ing into th e ::!Om
phone band we have to pru ne it by
sending so me wha t fewe r pic tures a
second and fewer lin es per pictu re.
Fast scan run s 60 pictu res per sec
a nd ... so if we cho p that down to
o ne every 8 seco nds we have about
1/ 500 th as many pic tures to send per
seco nd ... a dand y saving. If we cu t
the n um ber of lin es from 440 d own to
I ::! O we have cut anot her 1/4 ... a
to tal o f about 1/20001h as mu ch
info rma tio n per second . .. or abou t 2
k llz band wid th instead of 4 MH z.

With pictures taking 8 seconds yo u
have to hold st ill when yo u are shoo t
ing it " live."

Many o f the ops are using the
Ro bot monitor for receivi ng and using
tape reco rded signals fo r sendin g p ic
tures. Ro bot will make up tapes fo r
yo u ... and so will an y o wner of a
ca me ra. so it is no big p roblem. Buster
W9WED tak es h is casse t te recorder
along mobile and ma kes two -wa y slow
scan co ntac ts all with his recorde r,
sending his pictures from o ne casse tte
and reco rd ing the in coming pictu res
on an other cassette. He then p lays th e
ta pe into his mon itor when he ge ts
ho me and there arc the pic tures. He
has seve ral co un t ries and a bunch o f
states worked two way mobile slo w
sca n already .

There are at least 4 5 cou n tries o n
slo w scan for W8 YEK has wo rked th at
man y. You 'll find a list o f th ese
contacts in the slow scan colu mn th is
month .

ADDITIONS TO 73 STAFF

Yvette Grimes tWA 8 UL U (we all
ate Uncle Lo uie 's Underwear) has
joined the crew at 73 as Assistant
Publisher. an o mnibus category which
en tails producing th e 73 books and
hypoing subscrip tions among a lo ng
lis t of lesser duties.

Yvette is getting o u t seve ral in ter
est ing books. includ ing one on Ho w
To Usc FM. written by W2NSD/ I . a
book of digita l co n t rol ci rcuit s fo r
repea ters. a boo k o n slo w scan te le
visio n . one o n co nvert ing co mmerc ia l
FM equipment. a bo ok o n 43 ::! MH z
construction project s. a transist o r pro
ject hook. and ma n y . man y o the rs.
She has her hands ful l.

Lin Green . wife o f the pu blish er .
has taken o n the thankle ss jo b o f
Advert ising Manager . This job in volves
an a lmost u nlimi ted amo u nt o f d e
tail s. the missing o f an y o f which will
p robably result in th e total aliena t ion
of at least o ne advertiser. Keep ing the
ad s fo r eigh ty o r so advert isers in each



issue of 73 plus those in the Repeater
Bulletin all in orde r is a tough job.

Ed Webb W4FQM has signed o n as
Technical Ed itor of 73 . Ed brings
considerable design experience in solid
sta te and IC s. Ed has considerable
experience in RTfY , FM. 5STV and
severa l o ther areas o f the hobby.
Watch for a lo t mo re IC project
materia l in 73 .

HAM CELEBRI TI ES
W2NSDjJ

Some amateurs are so starved fo r a
celebrity to hound o ff the air that
they will even tackle W2NSD/ 1.

Seriously , would you like to hear
King Hussein o n the air more often '!
Would you like to hear Arth ur
Godfrey around the bands'? How
a bout Barr y G oldwater'? Andy
De vi n e ? The se fe llo ws ... and
more ... will be active and on our
bands if only you will let them.

Put the shoe on the o ther foot fo r a
moment. How long would you stay
act ive on the bands if every time you
gave your call you were fo rced off the
air wit h breakers? Would yo u con
tinue to ham if you fo und an enor
mous pileu p every time you sto od by'!
Would you enjoy the ho bby at all if
the re was virtuall y no way to co m
plete a contac t'? And if you get mad
and comp lain then you are a bad guy

The next time you hear someo ne
well known on the air why not ju st
enjoy listening to him ... or her'!
Help th em to enjoy amateu r rad io so
they will be with us longer. Jordon is
certainly not rare anymore . so why
not let King Hussein make so me co n
tacts wit hou t immediately jamming
him right off the air as soon as you
hear him'! You lose ... he loses ...
we all lose. The o ther evening I heard
JY I make a contact with so meone he
knew ... and as soon as it was over
the screams o f anguished amateurs
demand ing a contact were heard non
sto p for about ten min utes. One W4
called ove r 200 times! And he already
had worked JY I. I remember working
him fro m there.

We will have friends if we deserve
them. Please, the nex t time you hear
this nonsense going o n, ta ke th e time
to go on frequency and ex plain to th e
mo b that they are helping to make life
miserable for someone who should be
a friend o f amateur radio .

IS 220 MHz REALLY LOST?
The EIA seems to have its pro pa

ganda mills cranking ou t garbage full
blast. perhaps even st raining the al
most inexhaustable coffers o f the
assorted unscrupulous man ufacturers
who are drea ming of a $500 million a
year market if they can just get th at
band away from the hams.

The EIA lo bby in Wash ington is
totally unopposed by any organ ized
ama teur radio effort to save the band

since we have no Washington lobby o f
our o wn. The EIA seems to be en
couraging the manufactu rer s with p ie
in the sky promises of grea t golden
rewards ... just imagine the profit s if
one out of every ten new cars so ld ( I0
million cars ) had a $200 CH trans
ceiver ! That's $200 million a year!"!
Then one out of two o f those would
buy a base stat ion too ... and add in
business use fo r doctors . plum bers,
salesmen, farme rs, e tc ., and you have
$500 million a year ... yum.

The EIA seems to have managed to
ge t the Defense Departmen t to okuy
the deal. leaving it sq uarely up to the
FCC. The FCC could hard ly be less
enth usiastic - and no wonder - they
are a t wits end with the presen t
citizens band and the prospect of
unleashing a new screaming mess of
Cbers hobbying away with illegal
calls. illegal power. illegal an ten nas.
and illegal language gives them the
whim-whams. Can th e FCC wi th stand
the one-way pressure"

Can any thing be done to save this
amateur band '! Is it rea ll y worth any
serious effort to save? After all . it is
vir tually unused today, so why make
any big deal out of if!

It may co me as a shoc k to low
banders. but the most used ama
teu r band today. by far. is the
two meter band . Over o ne third of t he
active amateurs in the U.S. a re o n two
meters! You can't say that about any
o ther band . In many areas of the
cou ntry th e top half of two meters is
virtually filled ... and in the case o f
New York . overfi lled , The congestion
there is a harbinger o f wha t is to come
for t he rest of th e coun try in perhaps
ano ther year o r so.

Where do we go next when two
meters is full '! We go to 2~0. th at 's
where . Wh at abou t 4 50? Th is band is
a lo t fuller right now than you
th ink ... wha t with television using
the lower third of the band. weak
signal ops using th e center third and
FM repeaters and co ntro l links using
the top third . There is room for
expansion on 4 50 . bu t not a whole lo t
in urban ce nte rs. No , Wit need
220 .. . we need it now ... and we
will need it despera tely in an other
couple of years unless FM gro wth
suddenly sto ps ... and there is no
reason to expect an yt hing but con
tinued growt h of FM since it is o ne o f
the biggest bunches o f fun amateu r
rad io has ever provided .

I am co nvinced that 220 MHz can
be saved for amateurs ... and saved in
its en tire ty . I believe that we have th e
th ink ing part o f the FCC on our side
and that if we give them any reaso n
able excuse for saying no to the
manufac turers th at they will indeed
say no .

Time is short .. . pain fully sho rt. If
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we dawdle fo r a few more mo nths
there will be no way to save the band.
The way to save it is the o bvious
one- ... use it. Use it or lo se it . a good
slogan and an accura te one. So how
can we use it ... in a hu rry'!

The prospec ts of mu ch more AM or
side band o peration on 220 are not
encouraging ... bu t more FM would
be simp le and co uld be quick ly o rgan i
zed . If every repea ter group in the
country mad e it a crash program to
put 0 11 a 220 repeater ... NOW . . .
we could have somewhere between
500 and 1000 repea ters o n 220 Mllz
by fall ... and I think , if (ve could d o
that , we would have o urselves an
amate ur band and no great big CB
mess.

This pla n was unfolded before the
represen tatives o f about 50 north
eastern repea ters at the Sh rewsbury FM
Symposiu m in February and every
single two meter repeater gro up
agreed to pu t on a 220 signal as
qu ic kly as possible. The first o n were
the WA I NXG repea ters in Conncc ti
cut. wit h both WAlKCQ in Vernon
and WA I KIIA in Torrington going on
fu ll 220 repeat in early March! Bruce
and the group are to be co ngra tulated !

The big holdup fo r large scale inte-g
ration of 220 is obviously the lack o f
eq uipment. There is little availa ble in
qu anti ty for the band . Thi ... is being
correc ted. thank heavens. Ed Clegg
has an nounced that he will soon have
a 220 tran sceiver available .. . plus a
220 repea ter package . TIlL, whic h
sells th rough Henr y Radio as Tempo.
will be muking deliveries o f their
long-awaited 220 transceiver rs179 )
and tha t should ge t th ings mov ing.
This is an AM-F M rig, for bo th crys tal
and vfo USl'. TPL is a lso working on a
220 repeate r package which is expec
ted to be price..d a t about $300. Loo k
for 220 gear from Avco m. Standard ,
SBE and o thers before long. By fall
the rush to usc: ~ 20 may be on in
e-arne-st ... perhaps we- can save th is
one. You may be sure- that every piece
of 220 gear that comes out will be
reported in dep th in 73.

Cred it where it is d ue : the AR RL
Filed a co mp rehensive co mme n t with
the FCC supporting the ama teur need
for the 220 band and pointing o ut the
reasons why CB use of the frequencies
wo uld be to the advantage of no one
exce p t a few manufacture rs.

The future o f 220 ~IHz is up to
you. Members o f repeater groups
should raise cain until a 220 trans
mitter (at the least) is pu t o n. Please
be sure to let me kn ow when you get
on th e air so your t ransmitter can be
listed and the FCC can be adv ised of
your use o f the band.

What channels to use on th is band?
The no rtheastern repeater grou ps de
cided. afte r a lo t o f hassling . to ru n all

(continued on page JOJ



W2NSD co ntinued from page Q ',
repeate r inp u ts sta rting a t 22 1.98 and
going down eve ry 120 k Hz fo r edch
s uccee d ing channe l. The o utp u ts
wo uld he 3 MHz above that. sta rt ing
d own from 224.98 MHz . Narrow
ba n d, please . The coord ina to r fo r the
northeastern part o f the coun try. for. ,
th is ha nd (and a ll the other FM band s)
is Pie rre Ca tala F 2BOjWI , 180 Maple
S t reet. Needham MA 0 2 19 2 . As soon
as coordina tors are ava ilab le o r kn own
fo r o the r parts o f the cou n try I will
pa ss along their add resses.

TH E SON O F 160m
Amateurs of my vintage can re

member wit h great warmth the o ld
16() mete r band , back wh en it ran
fro m 180 0 - 20 50 k llz fo r phone and
was th e very best ha nd we had . It was
great fo r local and rela tively short
distance co n tacts and it was nice and
wide .. . for th ose da ys. "[he other
two majo r phone ba nds we re rest r ic
ted to Class A ama teu rs and were each
only 100 k Hz wide, and were each
just abou t permanentl y filled wi th a
hand ful o f smu g k ilowa tt ne ts ... it
on ly too k n ine of them to fill u p each
band.

T he FCC tells us tha t it sho uld n o t
be long befo re th a t dratrcd Loran is
removed fro m 1M) and the ha nd can
aga in he turned over to amateu r lise.
It 's a bout ti me ... Lo ra n has been
bypassed technol ogica lly fo r quite
some time and has just bee n hanging
on and on and o n.

Say . . . perh aps you'd better pass
along a note to your favo rite ma n u fac
turer and let him know tha t it migh t
be prudent to add o ne more p osition
o n the ba nd switch o f future
mo de ls . .. and calibra t ion for 16 0m.
Th is will be one h ellova band wh en it
gels goi ng again . Y O Ll wai t and see.

ROLLI NG O FF A LOG
About 75'/r, of the FCC compla ints

against amu teu r have to d o wit h th e
kee ping o f logs. This has noth ing to
do wi th any d irectives fro m Wash ing
ton. but see ms more to rep resen t
init ia tive o n the pa rt of a few en
gineers in charge of FCC moni toring
sta tio ns. One is incl in ed to wo nd er
why th ese chaps are n o t spending
the ir id le h ours tryin g to stem the
Ilow of o bsce ni ty anq linears on I I
meters instead o f harassing ama teu rs
over a regul a t ion that is of utte r ly n o
importance to day . O th er than the fac t
that logs have "always" been req ui red ,

'wha t possib le reason is there fo r keep
ing the m'! Logging has bee n do ne
awa y wit h for ma ny services. y et j u st
because it sti ll s tands o n the hooks for
ama teurs so me en gineers arc mak ing
life absolutely misera ble for q ui te a
number of a mate urs.

SSTV re minds ant.' o f the early days
o f SSB. Reme mber whe n there were
o nly a few SS B'ers, and t hey ga thered
o n speci fic freq uen cies'? Rememb er
when DX sta tio ns first started a ppear
ing 0 11 SSB: the "Ouackin g:" the " Dif
feren t type" p ileups? The resem b lan ce
bet ween the sta rt o f SSM and the sta rt
o f SST V is ph enomen al. If t h is is an y
ind ica t ion o f things to co me, SST V
ma y grow to be as popu lar. o r mo re
po pula r than 55 B. And why n o t'!
Com mercia l TV rep laced radio to a
la rge exten t. did it no t'? Soon " just
tal k ing" to a guy will he a mode of
the past. Each day more and more o f
us arc ge tt ing to see, for th e f irs t t ime,
the fe llo ws we 've been tal king with in
th e past. And believe me , tha t's qui te
a su rp rise . As the XYL, WB40 EE, said
the fir st ti me she saw W7ABW, " Bu t
that's n o t how he sounds like he
wo uld lo ok ." Indeed , very few people
do sou nd like they lo o k . It 's just tha t
you don't n o tice it if you meet them
in pe rson. Sound. in terest ing'? Righ t
on! May be I' ve en ticed you to a tleast
investiga te slow SC,lI1 T V. Chances a rt'
you' ll fin d it the mo st fasc ina t ing as
pec t o f ham rad io since the spark gap.

The 19 7 2 slow scan co n test activ ity
ap peared heavier th an last year. and
band condi tio ns we re wry good.
There shou ld be some high scores this
yea r. One cou ld n' t hel p bu t not ice th e
way EA 8Cl was pic k ing off QSO's on
20 me te rs . And I S me ters was usua lly
go od for a few more coun tries . T here
was a defini te trend this year to the
usc o f wh ite le tter ing on a blac k back
ground for llI ' s t ha t see mingly
p unched th ro ugh QRM . And I never
heard last year's w inner. W9 NTP, o n
at a ll. Don '?

Recently wh ile work ing o ne of the
SST V gang, th e q ues t io n o f power an d
final tu be life ca me u p . I wa s q u ite
surprised to find the o ther s ta tion was
ru nn ing arou nd 60 0 watts average ou t
put o n SSTV , while I was runn ing SO
watts o utput , average, o n SSTV. O ur
pic tu res were closed circu it bo th
way s. He was also h,wing trouble w it h

73 wo uld apprecia te getting a copy
o f any co rrespondence yo u may have
received from an FCC e ngineer rega rd
ing logs. Perh aps, by mak ing the
name s of these chaps pub lic we can
d isco urage the m from pursu ing Ih is
vende t ta against h ams.

Mind yo u , we don' t in an y way
co n do ne i llegal a mateur opera
tion .. over po wer. stuff like
that .. . bu t we do wan t to t ry and
protect ind ivid ual ama teurs against
harassme n t. from any so urce.

. ..Wayne
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sho rt fina l t ube life u nder these cir
cu ms tances. While I watched, he re
duced outpu t down to 50 watts. His
-signa l d ro pped fro m aro und 20 over 9
to about S9. The pictu res we re st ill
pe rfec t copy .

Th is brings to fo cu s an importa nt
poin t newco mers may no t k now. T he
use of red u ced powe r is p roper in s lo w
sca n TV . Since the 1200 Her tz
carr ier is constan t. the d uty cycle is
I OO'I!-, the same ,IS leav ing a constant
ca rrier o n the air. Modern rigs can
wit hstand th is punishme nt o nly a few
seconds: thus cutting: back power out
pu t is the logical answer . G ranted, 50
watts may he an ex rreme on low
power and hOO watts may be an ex
treme on h igh power, bu t I th in k you
get the poin t. T he least powe r n eces
sary to ma in ta in a so lid copy QSO is
usually mu ch less th an yo u suspect .
Mo st of the o ld ti me SSTV'ers who
have a K W linear run 1SO to 200 wa lls
o n SSTV, and have fou nd these con
d it ions ,I happy med ium between tube
life. signal strength, and QRM ing
o thers. A litt le experi me ntation o n
your part w ilt show yo u yo ur best
power for you r r ig. An d remem ber , re
d uce o utput power by decreasing
mik e gai n and camera or tape reco rder
output, not by lo ad ing the amp lifie r
ligh te r or (gad) by dropp ing the linear
and p utt ing a super heavy 10,Id on the
poor exci ter. Remember - let th e rig
and linear loa f a long!

It's good to sec exot ic DX and
cele bri t ies o n slow sca n. 9K2AM,
9Q5 BG and o thers keep the boys ho p
p ing on 20, an d Barry Goldwater.
K7 UGA jWA7UGA had some good
pictures fo r the slow scan net (14.2.10
MHz, 180 0 (; MT. Saturdays) last
Sa t urday. He was 20 over 9 here in
Bi rm ingha m. Alabam a . Now if we can
ge t the boys to mow the camera off
Barry and show us around that
fabulous s tation of h is!

I h op e I' m no t let t ing the ca t out of
the bag, bu t - th e plumbicon tu be
ca n be used d irec tly on slow
scan - no e xpensrve fast scan and
sa mpling tec hniques invo lved . T he
tubes are d ifficu lt to find (TV sta tion
pu llou ts are the on ly way) but once
you've secured one - WOW! Mo rt'
in fo on this wi ll be availa ble later.

So me o f the gang art' ge tti ng q u ite a
few count ries o n slow sca n no w.
Wh o 's the W8 wi th 4 0 plu s cou n tries'?
W4M S and VE 7JA are in the high
thirties - no telling ho w ma ny
W9 NTP has - I' m st ill plodding in the
mi d-th irt ies . How abo u t you? Drop
me a card and tel l me your SSTV
total. and may be a goo d o ff-the-a ir
photo yo u'd like to sh ow in this
column. O r, te ll liS abo ut yo ur spec ial
SSTV project you've been working
on . It will be quicker to se nd ma il to
me directly, ra the r tha n th rough the
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thc sa me ampli fier to fit eit her th e
Swan or Heath speaker cab ine t.
Com po nen ts originally mo un ted o n
the sid e o f the chassis were moved'
undern eat h maintaining th e same
rela tive po sitio n . Each scree n is no w
fed thro ugh a separate No. 327 lam p
and by passed by a 13 K. lOW resisto r.
The resis tor b iases the la mp o n so that
lc..... scree n cu rren t is requ ired to blo w,
the bulb . It may be necessary to
adjust va lues in the scree n supply to
corr-pensatc for the add it ional c urren t.
Wi th th is mod ifica tion it is no lo nger
neecssary to change one tu bs: a t a ti me
in order to de term ine which of the
parallel pair is defect ive . The amp lifier
will run quieter if you tack th c
chi mneys to the so cke ts with 3 o r 4
dots of silicon ru bber ba th tub caulk .
It s to p.. the inevi table chatter ing.

WAMB I

J o seph A. G ibson K iTLP. IHI So .
Orchard sr., Wallingford CT Oo4q~.

r... ports the the ft o f a Standard
S R -C XOo f' M Tran sceiver. Sfn
009~10; also 25 watt po we r booster.
$50.0 0 reward fo r in formation lead ing
to arrest.
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CoIl. MM1 (mob. m ike)
Misco minisplu . Sg1. Hopk ins 2n2

Wilm. DE Police
$wan SW174 No. 416-6 WIAXT 2/72
Reg. HR2A No.04.05896 K4GBl 2/72
HR2A, NO.04-6208 WSFX)(/S 3/72
HeathSB1 02,No.1J2·128107 W.Singer 3/72

Woodbridge VA
703,491 -2257

YIIllSU H ·10l No. 107036 WA2YSW 4172
Stlndard 2m FM No. 102703 W6NPV 4172
Orake ML2 No. 20189 W82LLR 4n2

73 o ffice . My add ress is : /)111 '(' iugratn
K4TWJ , t'a.~/II'() ()J' Vii/axe #5(),V. Rt.
f l . Box 4 9 9, Birmingham. A labama
35210.

Here is ,I list o f SO l11C act ive DX
s ta tions usi ng SSTV. than ks to
W8YEK . who worked them. Look for
them: IS IG F VEhKM
CTI I'G KH61>E II VK5 MF
»JOCN KL7 DRZ VP9GR
EA4DT Kf'4GN W4MS
EA8CI KXllI)R XE31>X
EL2CB LA3SG XW8AX
F6AXT LU7AAG YN3 RBlJ
FG7X T OK 1('11' ZLlAOY
G5ZT ' ZS3B

1 J 0 ", " I) ", 'G\\ '_ DZ ,..-+ , ," ZStJUR
HA 7L F OZ41 P 4;\I~ BC

HB91T PAOL,\\l 4X4VB
HK7XI PY2EEG GY5PB
HR3lfH PZ 1DA 9K 2AM
II LeF S\I-tAMM 9Q5BG

SVIAB
Followi ng IS a suggested signal rc

porting system for usc on SST\' :
R S ~V

R = Voice readabilit y I - 5
S = Signal s t rength I - <)

V = Vid eo readabilit y 1 · 5

VO = No thing decipherable
V I == Occasional le tt ers come through .

di fficu lt to-copy
V~ = Call sign rcadablc , picru r...S visi

blc . if 110 1 idcn tifiahlc
V3 = Good co py 011 SOll11' p icrurcs.

occasional ..-omple tc pi c tun-s
V4 = Good copy mo st of the time .

pho tos rccogniz nblc . so mc in ter
f... r... ncc•. mult i-path fadin g 1.'1c,

V5 = So lid closcd circuit pic turc's

Tha t's i t fo r no w. Scc you 0 11

SSTV.
K~TWJ

~ CONTEST

w orked ;I II '\bss. Cities & To wn..
"o n tcs t. 0001 (;'\1'1' J u ne I t to 0...00
-; \ IT Junc 15 . Th is is a maximum o f
100 hours . Exchang.c: Signal report .
"it y (or Town I. Coun ty , and Sra tc .
;co ring: One point for each ~1a"''i,:JdlU

e tts stat io n worked regardless of
rand . F inal score is the num ber of
Iifferenr vtass. sta tio ns times the
tumber or different inco rpo ra ted
.. lass. Cines & Towns worked . Opera
o rs mav e n ter as ..inglc hand o r
nulti-band s tations. A cert ifica te will
)t," issued tu the winner in cach State .
"rovincc , and Country in eac h cla ...s.
n cast' of ti cs. the entry having

....orkcd th e most Coun t ies sha ll haw

.hc higher position . Ent ries mu st be
·eceived no la.... r than July 31 , 197~ .

En tries mu st show da te and time o f
\.{ a...<;. sta t io ns wo rked plus the "ex
change" in forma tion . Submi t en tries
:0 Warren Baker W I OFR. 66 Rexfo rd
si ., Matt apan MA O~ 126.

I I
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yo ur pla ce with a gro wing num ber of
active hams who are getting in valuable
t r ain ing in military commu nica
t ions - wh o serve as an im mediate ly
available au xilia ry co mm unications
sys te m for the Armed Forces in th e
even t o f an emergency - and who
h a ndl e cou n t less th ousands o f
morale-bu ild ing messages and phone
pa tches fo r our servicemen overseas .
As an act ive MARS mem ber you will
be e l igible for certain surplus
eq uipme n t - some so so ph istica ted as
to be bey ond the reach of the average
ham. and you will be eligible for
co rresponde nce co urses from the
various Armed Forces Schoo ls and
Institute s ~ co urses that will take you
f ro m the basics through space
tec hno logy, and at no cost! This
co lum n is no t to be cons t rued as a
sales pitch fo r MARS -- just th e facts.
More on responsib ilities and bene fits
in fu ture MARS co lumns.

w elcome to new Ch ie f MAR S
Army . Col.t Re t.) Robert B. Wood side
A3ZLH . wh o is a long-time active
MARS mem ber and fo rmer Marylan d
State Direc to r. Actin g Chief Joseph
Ziglinski A4 DIN. will remam as
Assistant. Congratulat ions to A3 ECP ,
another long-t ime Mary lan d Sta te
MARS Director . who was aw arded th e
Arm y 's O ustunding Civilian Service
Med al . , . First Army has a code
proficie ncy progra m. 400 1.5 kHz, o n
the second Su nday o f each mon th at
6:30 PM EST.

The Sta te o f Virgin ia is covered
co mple te ly with a 2 me ter MAR S
network . and plans urc underway to
link th e e nt ire First Arm y Area fro m
Maine to Virginia ! Repea ter in puts are
o n 1 4 ~L O l. ou t on 143 .99 as in mo st
Arm y installations. MAR S me mbers
from o ther Army areas a re welcome
to use these fac ilities when in the First
Arm y area, accord ing to Command
MARS Directo r Bob Sherid an , an d the
same po licy has been placed in effect
by Third Army MARS Director Hal
Mulkey a nd Fi ft h Arm y MAR S
Director Rol and Belk . Perhaps by the
time yo u read this the Six th Arm y
will have joined in th e "reciprocal
trade treaty !" Meanwhile . if you art: a
MARS mem ber t raveli ng in a d ifferen t
Army area, don 't hesitate to use the
fac ili ties - the worst thi ng that could
happen is fo r so meo ne to te ll you you
a re n ol aut ho rize d for that
area - so methi ng th at ha ppen ed to no
less a perso nage th an Act ing Ch ief
MARS Army A4D IN!

Direc tor A3 EGN reports the in srul
lat io n of Delaware's firs t Army MARS
2 meter repea ter. A I W, Sou the rn New
England Army MARS Directo r an
nounces their spring meetin g will be
held at Natick. Mass.. on eit he r the
l Sth. 20 th or 27 th o f April - chec k

1.5- 40 GHZ
1500 -4000
4 .0- 0 .0 G Hz
(i - 12GHz
12- 36 GH z

Frequency
Band
200 - 400 MHz
400- 1500 MHz

C
X
K

S

Letter
I'
L

Ama teur
Band
220-225
4 ~0-450

12 15- 1300
23 00 -2450
3500 -3700
5.65-5 .925
10.0-10.5
2 1-22
All above 30

Q 36~46 GH z All
V 46 :.... 56 GHz All
W 56 - 100 Gllz All

Th us, 1>0 speak of amateur " S"
ba n d. eit he r 2.3 -2 .45 GHz or
3.5 -3 .7 GH z is the band in question .
To di stinguish , the terms " High S" or
" Low S" arc used to de termine a
particul ar ha nd,

Amateur High S = 3 .5 ~3,7 GH z.
Amateur Low S = 2.3 - 2.45 G Hz.

j im Weir, WB6B/II

Military

Affiliate

Radio

Syste m

MARS is made up of licen sed hams
who are interested in milit ary radio
commu nica tions. Separa te programs
are opera ted by the three services. all
using similar ru les, Any licensed
amateur, six tee n or o lder. WhL h as a
sta t io n capable of opera ting on the
ass igne d MARS frequencies <usually
jus t ou tside the regular ham bands)
may apply to the serv ice o f h is o r her
ch oice for MARS membership , To
apply , simp ly write for a MARS
ap plicatio n to o ne of the fo llowing:
ARMY : Room IC475, The Pen tagon.
Washington DC 203 15.
AIR FORCE: Bldg. H ~43 . Tempo E,
4th & Adams Dr. NW , Washington DC
20333 .
Nt. VY -MAR INE CORPS, 5827
Colum bia Pike , Bailey 's Crossroads
VA 2204 1.

" Okay," you say, " I know how to
get in to MARS, but why shou ld I joi n
and what do I do utter I ge t in'!" The
answer is co mplex - first. yo u take

I t s tar ted a long time ago when
scientists were inven ting rad ar. Rada r,
by th e way . was classifi ed " Top Sec
ret " du ring WWI I. Even the name
radar was " T S.· Natu rally . the fre
q uency used was sec re t also . and wh at
is mo re secre t than " X,"

So they called the o ld radar band
( 10 Cr Hz ) Xcband. Afte r the wa r,
wh en things loose ned up a bit , they
began ex periment ing (m ostly a mateur
experime n tat ion - at that time we
had a ll band s 10 GHz and above) with
other frequencies. The o ld rad ar ter
mino logy stuck. an d they began narn
ing o ther bands ap paren tly a t random.

Here with a tabula tion of th e letter
bands:

Microwaves
Go away , appliance opera tors! Th is

column is wri tten for th ose amateurs
en terp rising (an d fo olhard y) enough
to popu late the amateur bands 1 GH z
(1000 MHz) and above. Believe me ,
there is darned litt le co mme rcial ama
teur gear up here .

So, fo r those wh o have what it
tak es to venture in to black magic land
via th is col umn, let's la y some gro und
rules fo r th e care and reading of the
new microwave bulletin board.

This col umn be lo ngs to you, the
experimenter and micro wave com
municator. Any topic you wish cla ri
fied, any product you wan t the world
to know about. and especia lly any
news youmay have to share wi th yo ur
fellow microwavers - <1 11 it ta kes is a
postcard . Th is column can' t ex ist
wi thou t inputs from all of you.

I GH z ( 1000 MH z) wi ll he con
sidered the " norma l" lower cutoff
freq uency of in teres t . bu t an occasio n
al ven ture to 450 will be made.
Waveguide & Widgets (New Products)

Fa irch ild re ported ly has a 254 co m
puter d iode oscilla ting in the Trapatl
and Impatt modes. The d iode is the
FD-300 , and severa l peo ple re port
powers (pulsed Trapat t) o f several
hundred wa lt s around 500 MHz. CW
Im pa tt osc illations around 3 or 4 G Hz
(no power level given ) wit h th is device
hus also been no ted. For more info r
ma tion , see Fe bru ary 197 2 issue of
IEE E - "Tran sactions o n Microwave
Theory and Tech niq ues (MTT ),"

T hinking abo u t nex t Chris tmas for
your least-liked fr iend'! Give hi m some
new 15 GH z (yes. th at's r igh t. 15 .000
t-.1Hz ) ARSEN IC trans istors. The ar
sen ic doping allows e mitte r regions to
have a I micron ( 1/ 1.000 ,000 mete r)
widt h. The arsenic also all o ws you to
crea te a pretty spectacu la r whod un it.
Th is is more co mp letely desc ribed in
Microwave Journal Feb ruary 1972. o r
write to Fairchild Semicond ucto r.
Palo Alto CA .
Above the no ise

Pete W6 DXJ, Carl WA6RGH and
Ji m WB(i BHI, have claimed a new
ama teu r S-ba nd (2300 MHz) reco rd. It
see ms Pete and Carl had the fi rst
ama teur phased-array tone-way ) con
tac t ; Carl and J im had the first
phased-a rray to phased-array (two
way) co n tac t. all ove r a closed 100
mete r course . Mo re in forma tio n o n
th is is being prepared fo r publication ,
Microwave mumbc-jumbo

You may have a q uestion or two
abo ut frequency desi gna t io ns in the
microwave regio n . This one is typical:

What is "S" band and why is ttso
named?

12



locally if you pla n to a tte nd . The ir
fi rst repeater w ill be instal led a t
Ridge fie ld soon . The first New Jersey
Army MARS repea ter is being in
stalled. just in time for th e sp ring
membership mee ting at Fort Dix , and
the spring din ne r-dance at For t Mo n
mou th (you th o ugh t MA RS was all
work . huh") . A~ BVE reports tha t
New York . New J ersey and Penn
sylvania held a very success fu l com
bined emergency d rill o n 6 February.

• • •
Cong ru rulat ions to Air Force

MARS - th ey have 35 repeaters work
ing in th eir Northern Communications
Area! This in cludes 6 in Pennsy lvania .
5 in New York . o thers in DC. Virginia.
Connccricu t. Rhode Island . etc .

Armed Forces Day is Saturday . ~Q

May - the annual o ppo rtun ity for
hams to work erossband with MARS
HQ sta t io ns WAR. A IR . NSS and
NPC. usin g all modes. In addition
there is a ~5 wpm code proflciency
test and a 60 wpm RTf rest and all
contac ts are acknowledged by co lo rfu l
one-t ime QSl curds. The ac t ivity
star ts at IQ AM EDT and runs un til
1045 PM EDT . Frequencies arc too
nume ro us to me ntio n hcrc. but look
fo r the HQ sta tions just ou tside ei the r
end of SO. 40. 20 an d 15 - they will
announce wha t Frequencies th ey arc
mo nitoring .

The 15 th An nual Third Army
MARS Conference wil l be held <I t Fort
Mcl'herson . Georgia. nca r Atlan ta .
wit h over 600 mem bers an d guests. o n
14 and 15 Apr il. In addit io n to the
wri ter's wifc AL41:C K. other im por
t an t personages will inc lude "'1<Jj . Ge n.
George Pickett. Jr .. A4 J)IN Act ing
Chie f MARS Army a nd Rola nd Bclk ,
F ift h Army MA RS Director. Yo u a rc
invite d to visit with us and wa tch thc
top brass hobnob bing with the park
ing lo t atte ndant s. doctors. farmers.
;> t l: .

O th e r meetings : Texas Army
\tARS 13-and 14 May . EI Tropicuna
\ totor Ho tel. San Antonio - New
\texico Sta te MARS 20 and ~ 1 May in
EI Paso . Texas (81,.'t th ere 's a sto ry
there ") - Missouri Army MARS wa s
'teld 8 and 9 April Louisiana 15 a nd
16 April - wisconsin ~.:! and .:!3 April.
Kansas Ju and 3 0 April Arkansas o n
~l and 7 May. Consult your local
Director for det ailed information .

WA R is l\CS fo r a new nat ionwide
train ing net o n 6977 .5 k Hz . SCW Il

days per wcck, 8 :30 AM EST until 10
P~ l EST. All Arm y MARS members
He invited to c hcck into th is ne t when
oossible .

t larry Snnnson A.JSCF
P'OI/ox ~70 15

Melll/'M , TS 3S Il7

If you a re planning to visit Mexico
and wish to opera te from there . wri te
fo r a permit to opera te . Sen d to : Liga
Mexicana Rad io Expcrimentandorcs.
AC Malinos. 51307 & 8. Mexico 19 .
D.F.. Mex ico . Do not co n tac t the
Mexican government directly . (Thank s
to BCARA)

RY U KY U ISLAN DS
The Ryukyu Islands will revert to

the co n trol o f the Government o f
Japan effective 1501 CMT, I4 May 7 ~

(001 hours. 15 May 72. Okinawal
Japan time)..

Effective with reversion o f th e
Ryukyu Islands to the Government of
Japan . the amateur radio call sign
prefix KR6 will no longer be author
ized fo r use by U.S. Forces personnel
sta tioned in the Ryuk yu Island s. The
ca ll sign prefix KA6 has bee n author
ized fo r these perso nnel effective with
reversio n .

In add ition . t hird pa rty traffic.
phone patch/message . will no lo nger
be au thorized to o r from th e Ryuky u
Islands as they will be under the
administratio n of the Gove rn me n t o f
J apan which proh ib it s th is ty pc o f
truffle . ...

All cards for WB4FWV. WA7MEA .
DL4EQ, PA9 FJ, HS, J R, IIS, ACA &
YB~MAW shou ld go to DK 1RR .

'" * *
As o f 1500 hours GMT , 14 May

1972 . the KR6 prefix will te rmina te
and will he replaced by KA6.

•••
The Okinawa Amate ur Rad io Club

(O ARC) will change its ti tle to
Okinawa R<l d io Club (O RC). QS L
cards may be sen t via the KA6 QSL
Bureau. Okinawa Rad io Club. Ft.
Buck ne r. APO 96331 . Sa n Francisco.
Califomiu . QS Ls sen t to th is add ress
arc limited to mem bers of the radio
dub. Pr ior to send ing a QS L card. yo u
sho uld determine by ask ing whether
yo u should send direct o r via the
bureau. Req uest has been submittcd
to ARR L for the Ryukyu Isla nds to
remain a separate coun try for OX
pu rpo ses. We have also been info r med
there will be no third parr y tratflc
ei ther to o r fro m KA(l....
Countries t hat share reciprocal
operatir.g agreeme nts with the U.S. :
Argentin a . Au s t ruli a , Au stria .
Burbudo s. Belgium. Boliv ia . Hraztl .
Canada . Chil e . Colombia. Costu Ricu .
Domin ican Repu blic Ecuador . EI Sal
vado r. Fi nlan d . France (a nd pos~ss-
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io ns) Fed . Rep. Germa ny. Gua tema la.
Buyan u. Hond ura s. In d ia , Indonesia .
Ir e land . Israel. Jamaica . Kuwa it.
l uxembourg. Monaco . Ne tbcrluuds
( an d po sscssionsl . New Zealand .
Nicaragua. No rway . Panama . Para 
guay . Peru . Po rt ugal. Sierra Leo ne.
Sweden . Switzerland. Trin idad &
T o ba go . U K (and possessions) .
Uruguay , a nd Venezuela ... .
Third Part y Message Agreements:
Argentina . Barbados (U.S. s ta tio ns
o pe r a t i ng 18 P ). Bolivia . Brazil .
Canada. Chile . Colom bia . Costa Rica .
Cu ba . Dominican Re pu blic. Ecuador.
EI Salvador. Greenland (X P calls
only). Hait i. Ho nd uras. Is rael. Liberia .
Mexico . Nicaragua. Panama . Paraguay.
Peru . Uruguay . and Venezuela .

• • •
From MARCO Bulletin

In Scptcmber of 1971 . there was a
change in Japanese law. permitting use
o f amateur stations by Amc ricans:
however. due to the comple x ity of the
procedures. there have been a lmost no
cases of this syste m being used . It is
almost impossiblc for a fo reigner to
ope rate an ama te u r stat io n in Ja pan.
Thus the plan o f letting foreigners use
du b stat io ns was dev ised . If a fore ign
e r is registe red as a mem ber o f a d ub
co nsi sting ma in ly o f Japa nese . he can
ope ra te th e ama teur station . It's j ust
tha t cul l signs cannot be issucd to
foreig ners as in d ivid uals. A case in
point : U.S . Am bassador to Japan .
Armi n II. " Hank" Meyer und Mr.
Alfred C. Rousseau . w ho was in
Kyushu for a sho rt stay. werc aw are
of t h is . Th e c a ll signs werc
W 3A C E /JH IYDR an d
WI FJJ / JA6YAO respec tively ... .
From MA R CO Hutletin
SSTV DIRECTORY
TO BE PUBLISHED

Robot Research Inc .. is p repari ng a
world -wide di rec tory of ac tive ama
teur rad io slo w scanners. A sta te me n t
appears in th eir brochure calling for
umarc ur rad io opera tors who are ac
tive in th e operation to 111e their
namcs and call letters. In return they
will send a free copy of the directory
when the culls are in and compiled.
Write to : Robo t R esearch, Inc . 759 /
Convoy Ct., Sail Diego CA 1)21 11.

aSL INFORMATION
G M5AXO via S. G. Hawley . Box

.:!65 . U.S. Navsecgruact . Fro N.Y .
Q951 X o r QS L to WA4 UAZ. DX ma y
QSl via RSG B.

9Y4 E1 L Robin Ra mpersad . 140~

Regen t sr., # 67 .:!. Mad iso n WI 537 11
or via Rarnpcrsad , 5 1 Moody-Stuart
St.. Sun-Fernando. T rinidad S robago
W.1.
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don 1 t Morse Memory - Revisited
As a resul t of seve ra l le t te rs ;J n L! m y

ow n revie w o f the Mo rse Memo ry ( 7}
Decem ber 19 7 1) . I haw reviewed th e
ar ticle and the fo llow ing correctio ns
shou ld be made :

I . In Fig . I an arrow IS nu...smg
fro m the Mcmo rv Ad drl,.'ss to t he
Memo ry .

, 1 I ' · , I Q f \_. n -rg. _. t tc output 0 I h
sho uld be pin h.

J. In Fig . "l there sh o u ld hI.'
swi tches ...hown fro m the four A I
gaII.'s.

4 . In Fig. ~ the CS s iw rchcs at the
w ry top mu st haw the unused tcnni 
nul on each sw itch connec ted 10 +5 .

5. There arlo' a co u ple of discrcpan
cies between Fig. h and Fig . ~ . A7
l Fig .~ l is not show n in Fig. h . A7
IFig . ll) is th e ~ input :'\AND gate in
Fig . ~ . The 10K resistor in A S I Fig. h)
sho uld go to pin 9 .I'in U of AJ tFig.
ill -,hould be DATA 1.

6 . Now for Fig. 5 : 1111.' 9 volt
supply is obviously wrong. I built it
with the bridge reversed and QJ is
I'NP. Instead of the CE x... tr for QJ a
~N40S would be app ropria te . A lso T3
sho uld he marked I .::! .6 volt s.

I' m so rry for lilt' inco nvenie n ce th is
caused the many peopk... w ho wro te to
1111.' . and the many mo rt' who didn't .
The Morse Memo ry d oes work . Good
luck .

11 011. WAllATT

J\li kl' , K71 .YK
:-i l'a l ll l' WA

POPULATiON GROWTH

Th e purpose o f lhb Il.'t tn is to "'I.·t
fo rth all idca for increasing rIll.' an nual
nu mhl' r of ha ms . It WO Il '1 rl.'quire :ln y
a l,.'r io n hy 1111.' ITC hu t It will I,.' vid en t·
Iy require a change o f ..p ir it in mallY
o f Us.

Adually it is quil l.' ... i lllp k . If. sincl.·
Ih t:' day yOll hl.·GIllIe a h:OIl, yo u h OI \'\.'
not yet hl.'en dirl.·l,.'t1 y rl.·sponsibk· for
,It leasl onl.· IlI.·W facl.· in o u r hohhy .
th l.'n promi",,' \" ollT~l' l f. mak l.· a rt·...olu 
lion. thai you a rlo' going 10 gl.' t al lea ..l
Oil\.' inl erl.·... kd pl.'rson into IhI.' hohhy
thb ~' e;Jr (pl.·rhOlp~ ..ort of a" passin g
a lo ng Ih l.' 111.'11' you gol \..,.h l.'n you wl.·r\.'
sla rti ng ). C; iw Ihal pt..·Nln Ill'lp wilh
the uITder<,ta~ding thai h I.' lor ..hl;') will
do th e ...a llk' tning in a fl.'''''' y l.·ar ... .

So ' far. il i... I.' \·iden t thai this ha .. not
ill.' l.·n dont' . Wh ilt:' tllt'rl.' w,·rl.' "'01111.'
thing lik t' 17.000 nl"W amaleur. 1.....1
Yl.'a r. Ihb figurl.' would haw h \.'l.'n
Ol boul 50' ; lat.!!I.·r if jusl OM>TENTf{
of u ... in lilt' U.S . had mad ... fh l.' aho w
rt'solulion . Pt' rh aps t il\.' 100d of pl.·opll.'
..... ho lik l.' to train nl.'''''' hOlm, is du l.· to
Ih l.' fad that many of liS hawII't trk'd
it yd. don 'l t h in k wl.· ·r... <jualifit·d . or
don 't Ihink we haw th e tim... . WI.'lI. if
yo u haw n'l tri ed it. why not try '.' If
yo u don 't th in k you a rlo' qua lifi l.'d .
ho\\.' d id you pass thl.' t' xam '! If yo u

" o w about mort" articles o n tv
mete r FM & SSM o peration . Jm ha...
been ful ly ex plo ited . For heaven's
sa ke. keep lIS posted on FCC ruli ngs
011 FM repea te r o pera tio n ! Much
nee de d around here ~

,

l 'l

....-' . .
you

YOli talk l.'L! aholtt ...OIlIL'OIl I.' o n Iwo
metl.' r F M worki ng IlX Ih ro ugh a li nk
and I hl'aru it to day . Opl.'r:tting on ~

met\.' r 1-" .\1 with I wall WBXAGZ/OL:9
was working through O FIJJKl /mohik
01::9 to OE9,\1I 1 wh o W :I '" working on
~5 meteT'i 10 a WX in ~tkhigan . T hl.'
co py wa ... I OO' /, . S9+ bo th wav s. II
wa... "'0 good that I Iish.·llI.'d in sl l.':Id of
gdling thl.· t"Pl' rt·l."orul.'r o n lin \.' to
mak e a tapl.' . Th l.· o nly thing that
co u lu haw I.lI.'l.'n hdkr wa ... for th l.·
WBS to hI.' on ...kb not in hi s warm-up
boob.

.10 11 ~o ffl' r W..\ 21..\1
Alh.lIl\ 1\ Y

Th e nJl/.I't'IHIIS re l 'iII ('(JIt/{'sf,l' is
yeCt't'h

J im K i rk~a J'."'t' r \\,:\ 2.:1.:\
"t'''' ill i\ Y

L ()ok .~ likt' ..! m lria \ 1!t'lt ill1! ahead of
I H .

ERRATA
In yo ur Feh . (t17~ 7.~ ,\1a~az i l1 l.' I

noti l." l.'d an e rro r in your " 'I u n ing ~tr.

~ t orSl.· ' ''' " t'Y" a r l idl.·. nll.' photos on
p;Jgl.' s 17 and I X o f h oldin g Ih,' rnanu
al kl.'y and bug paddk' s havl.' n 'vl.·rs\.'d
cap t io ns. C1l1.' l."k and you will ...... I.. !

I' (" IN E. Brn \\ 11 \\" ..\ 2Ir ..\\
That S IlO( a hllg paddle. it i.~ a

keyer paddle.

Please p ut me on th e 73 ...ubwrip-
tion Ii r. Sh is cnclov..d . f..: 1.· I.·P up the
cmpha is on F~1. Also plea .....• put ITl\.'
o n the Repeah..r Bulletin mailing Hst .
I I usc K I FFK I. I hope 10 work you
soo n through FFf..: . 1\1 like 10 "'1.' 1.' an
article also . OIT a moderately priced
homcbrew o r o therwise -,y n thcsi zcr.

1\1 like to sec an FM co n test
maybe number o f stat ion... worked
with a repeater multiplier .1I1 d a multi
plier for h and y talkie ... . S01l1l.' way .
though. the repeater ...hould be kcp r
open for non-con n..... t u-c . I disagree
abo ut shift ing th c Nat ion al XCV!:
frequency from 94/94 . \11"1.' have two
rcpca rcrs here that haw 94 output ...
(K~AE and WB~NNZ) plu ... direct
ac tivity as well and bccuu.....· of t ill.'
cap tu re e ffec t things .....-cm to work
o u t fine. In 1'011,.'1 there is an advantage
as direc t people can ta lk to ma ny
mo biles w ho arlo' one chunnclcrs
eithe r NNZ ( 34/94 t o r A E (4(,/94 I.

One mort' th ing . I cast :I y ea vote
fo r 10 111l.'tl,.'T repeater links . 1\ 1 a lso
like to sec a sidebandlink for 15 . lIo w
abou t o utput on ~ I .445 10 ... ta y away
from DXi ng and o the r non -repea ter
activi ties.

,\1. lI an .>;t·1l \\' 6 WK Y
l.uJ' AII~~plt" J' C,\

In the mid 1930':. W \.' , W9PRH.
W9Srr and \\,9UJC, lived wi th in' a
block of each other in Bisma rc k.
North Dako ta. As t ime we O il ea ch
moved aW;JV and W\.' lo s! t rack o f one
another. WIJP RII eventually ended up
in California. W9Sr l' a lso was III
Ca lifornia l Los Angeks l. W9 LJJ C
moved to Bill ings. Mon tan a. \\,1)PRIl
It" his call und licen se expire. W9STT
hl.'L"1I111.' W(1WKY. \V t ) UJC hl,'l'a 1l1l'
W7FKW . W(lWKY and W7 FKW l'sta h
Iishl'u wrilkn co mlllunicatio ns and
kept in IOlh.:h hy Christ mas C;tn.ls and
noll'S oye r the yt'ars. In J;llluary 1970
WhW KY and W7 FKW got logl' thl.'fo n
the air and mad\., a skl'J fo r th e' next
day . Duri ng fh\.' QSO tll ;J1 fo!Jnwl'd WI.'

gol lo rl'lllillisdng abou t old times ;mu
frie nd s amI our Ir:.ln-I ... . We w\.· rl' talk
ing about l,.· x·W9 I' HII and wondered
whOlt had happl.·1H1 to him.

Unknown to us was Ih l' f:u:1 that
ex·W9 PHIf had Illowd 10 San PI.·dro.
California . and Iud pu rcha d a u~d

rl'cl.'iver. had il on and wa list l.·ninl!
o n IllI.' ....Im l.· sallll.' hand and fn..q ul'nc}'
and hl.·ard u ... lalking :lhoul him. III.'
gol our add rl.·...x ·... from a Call Book
and wroll.' to lh . WI,.' wl,.·rl.' a ma zl.'d and
su rpr i...,..d 10 hl.'ar fro m him. What a
coind dl.' m·l.· thai h I.' ... hould h l.·ar u s! A ...
a n·...u lt l,.' x-W9 PR II got tI.··inll.'tl' ... ll'd in
ham radio . hOlll.'d up and got hi ...
Ikkl.'l : W,\llAYA . TIll.' Ihrl.·'· of lh
hav ... had ...kl.'d ... on Sunday for sonll.'
tiTtl l.· . \\ 'h\\'f..:Y and WAllA Yr\ had an
I,.·y ... ha ll durin~ IIl1.' SUlll ml.' r o f 19 71 and
in F I.·hurary 1(j 7 ~ IllI.' thr,·,· of u ... had
an I.·Yl.' ha ll al th l.· homl.· of WllWf..:Y at
hi s l o ... Angd\.' ... Q TIf . What an," ti ll.'
odds o n ",o llll'f h ing. likt· Ihi... happl.·n 
ing'!

' T " 11 Ila l't' made my d,'.~' ! · ·

George K.1QHY
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O lle .

ons.

W6(;MI) /7
CW a//(I h l1 1\'('1'/' jllS( sllhterjilges,

SST V is the ()/I!J' \I'a \' to RO.. .

can' t spare abo u t45 min u tes per week
fo r a few weeks, <I re you d ead or
somet hing" Actuall y , a ll I' m t ry ing: to
say is tha t hel pi ng someone else into <I
ho bby tlnit you kn o w is really grea t
is o ne o f the most reward ing th ings
you can d o in ham ra d io.

I n case anyo ne wo nders what l ' ve
done rece ntl y , I've gra duated a to tal
o f 90 new hams fro m 3 classes in 3
years. Age here is 1H,

J ust try it once th is year. and see
wh at a grea t fee ling you ge t wh en tha t
guy shows yo u the QSL fro m his first
QSO .

Joh n Kitt l"r WAl)ZX lI
Hrx-k Island ILL

That's great, John. We should do
everv tlttng Wl' call (0 prcnnate interest
in ham radio . I reccnt!v received a
tetter from a young persoll II'ho want
I'd fo become a ham and asked the
assistance of (/ 11 old timer. The 01'
said lie d id n 't hare time. Wi f l l (//1

attitude ttkc that, it's e(/sy (0 see II'IIY
so many kids Ref illfn CH II{/I ll radio
has Sf) much morc to atter. Bov. . .
Scouts need merit badge advisors.
H igh ,w'!/(/ols sometimes have hohhy
sholl',\' ....11a l'!,(' I'OW' club can operate. .

Fi eld Dav Oil the ( 011'11 ("(!IIl/fU!J/ while
a f e ll ' members explain what is hup
1)('lIiJlR and wIn'. There arc hundreds
of ways fo involve mltcrs ill tunn
rad io . We o\l'e i( to each ofher (0 do
it. Noll'.

KIND WORDS

[ ' 111 a J u nio r at ISU ami have been
away fro m 73 and ham rad io fo r
several years.

I' m happy to be getti ng buck to
both no w. I j us t though t I'd take time
ou t from stu dy ing for fi na l e xams to
te ll you ho w pleased I am wit h 73.

;\lark Lund WA"'RAO
AIIWi', Io wa

Hey. if you ru ll into Wf/JLR , will)
illit es 73. say 1/1/

I just received my first issue o f 73
wh ich I can ca ll Ill y own and al most
immed iatel y got a friend of nun c to
subscribe. II sells itse lf and is mu ch
be tte r for so meo ne with Quc S'Tions
than a nother mag pu t ou t by someone
e ISl' .

Se riously, I th in k that t il e idea for
~ me ter repeaters is great , but the
manager o f this st a t ion. whose call
le tte rs I would ruther no t have p rint
ed, S;lyS that a tech signa l may not be
re peated into the u ppe r class segme n ts
of th e band. Wo uld you pkast' cla ri fy
th is for tile '!

J\ :lIlll' wilh llf'ld h y 1"1'(111('1'1

Oll('l' (')'cn'olle lias Illis darUied,
repeatcl' Kl'o\l'fh Il'iII .\'/..T-me/..('(. The
(/11(/ l"Il11elll dwcller lI'ifl1l1/l( rhe ahilin '
( I) Sf"~ /lP outdl)or al/rell/lllS \I'ill S()OIl

he ablc (0 hc rcpca (ed aro//Ild rhe
world while Ilc sirs tJf lIoll/e wifll a
li ff lt' K I'O ll l u l plal/c IWII;.!i IlK -,rolll rIle
("('ilillg T('{'IIS 0 111 he rel lea (ed illfo
o(her hallds /llIder (he ('()/Teef Iict'lI
sillK pr()('('(/lIres.

I d o n ' t like the new lo ok of 1
mete rs (FM. crys tals , "C R like " c tc. )
and it was Ill y o nly VHF opera tion
abo ut 3 - 4 yea rs ago. T hank God 80m
CW hasn 't change d. I subscribe to no
ham mags now. 73 wi ll be th e o nly

W. R. :\le;ulnr WAHTIW
Nill'i' ,\l jdl i~ ;lII

The fastest K/'()\I'i lll<{ aspect of tram
radio obviousty has a hif to /"('("0111
mend if. Try it _. J'0Il 'lIlikc it.

I like to read 73 and woul d n't miss
an issue . I have been here in Texas
two weeks a nd a few of us are pu tting
u p a re peater in nearby wichi ta Fa lls
wit h 3 4 -94 fac ilit ies. It wi ll be o pen,
ca rrie r o perated. and a Touchtone
autopa tch planned . There is no call
letter for it yet.

DOli Fra.-:{'r WACJWVS

34- 1-J4 I'c!JC(1f cr #543 being ntanned.

I have been sloggi ng through mud
and snow d o wn to the local elec
tronics sto re eve ry month to buy you r
stu pid rag sin ce issue No . I . The
pro prie tor laugh s in my face each time
I pick my co py of 73 o ff th e shelf and
occasionally sics h is dog o n me as I
lea ve . NO MO RE ! [ refuse to be ma de
a fool of. 'T is t ime my ma ilma n, a
professio nal sloggc r. ea rned h is kee p
by del ivering that stupid, at rocio us,
una uthorized. irreveren t. unoffic ial
no th ing you so Ilippan tly call a magu
vine . Enclosed you wi ll find my su b
scrip tion. Hah ! Now who's stupid"

W:.l lpr A. 'JiliN WA9B llN
Park R id/!:{" llhnois

I' \- Ilhoo(JfI///lf( time,

I rece n tly comp let ed three terms as
SC M of Georgia and am a IO y<J 1 league
me mber for nearl y fo r ty yea rs . [ have
no t a lways agreed wit h you r views
regardi ng till' league. no r haw I always
bcc u in sy mpa thy wi th t ill' at t itude o f
the leag ue . In fact my split feelings
prom pted me no t to offe r fo r rcclcc
t io n and to disco nt inue league ac tivity
alt ho ugh I re mai n a me m ber in order
to have the right to voice my opini-

Howard L. Se-h on he-r WlHZL
( :OIUIllI)l',~ , (; l' ( ) r~ i a

The 01/11' olle whc, tI~I"t'{'.I' with
ll-'aYll e all file time is ll'an /(', and rvrn
then .

Than ks fo r all exce lle n t issue o n
CW . Yo u ca n t be as o ne-sided ;IS

an ti- FM'e rs t h in k you urc, ifCW made
tht' fron t page. [n a ll si llce r ity. 73 is
s t ill as d iffi.'ri.'n l from the o ther three
to kei.'p Ille a subscribe r.

( ;ot a huge c ha rge ou t of o u r brief
SSTV ()SO th is A tl.l! It w ill cl' rt,l in ly
do no harm to SSTV to howl' o ne ou r
our mo st outs pokt' tl edito rs "sl'e ll'
rt'gu lar ly! (Wo n ' t h urt 73 ;1 hi t. eit h
er !)
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Yo u may no t reca ll. bu t almost two
yea rs ago you fo rwarded my request
for he lp to Ted Cohen W4VMF. Ted
W;IS ex tre mely help ful. guidi ng me
alo ng the no t-to o-welt-trodd en trail to
successfu l SSTV opera tion . I hold bu ilt
the K7 YZZ sca nner and had the very
great p leasu re o f a l-way QSO wit h
Lo u h imse lf d uring my fi rst a ttemp ts
at p ic t ran sm issio n . Also worked Ted
fi na lly.

I a m slowly co nve r ti ng to so lid
state and ad ding a Plumbicon came ra.
I t is o nl y thro ugh th is activity tha t I
have had th e o ppo rtu nity to learn
any thing abou t d igit al and lin ear fC's.

Please keep a read y su p ply o f such
info on hand fo r future art icles, even
if they may he so me what red und an t
in bask to pic

Avai la bil ity o f [e's a t low cost.
inclu di ng op-umps. balanced mo dula
tors, PLL's e tc .. arc a ll result ing in a
re-eme rge nce of the t rue " ham. ,. the
ex penme n re r. inno vator . develo per
an d T EACH ER !

Ll'l' C lo up:h W5GQV
w aco TX

STUDY GU ID ES

Allo w 11K' to congra tu la te you o n
he lping me pass Ill y Extra theory
exa m. T he series yo u ran in 73 was
mo st help fu l and ra ther pain less. I
have had success w ith o thers usi ng
yo ur General series. also.

J ef f e r s on J un io r H ig h of
Cha mpaign has a ha m rad io du b
which was fo rme d last sp ring, I am
the ir sponso r an d tea ch Math and
Sc ience there fo r seve n th grade .

Wil li,llll B. Voka('K9WQY
Ma n.-:fil' ld , II ,

It's sure good till' way you fell o ws
get in fo in one p lace and 111 a fo rm
even o ne ;IS nontechn ical as I can
" d ig." Goo d ? It's grea t!

Sara A. Thompso n
1l0U.-:IOII , TX

KUDOS & QUERY

This is just a short no te to ma ke
seve ral point s. '111e firs t is I enjo yed
the Fcb ruarv I ()7 ~ issue mo rt' th an
any SIlKt' r started read ing 73 two
yea rs ago. The Q RP projects a re pro
ba bly the best way to go fo r tho se
who wish to p u t so me zip bac k in
thei r opera tin g t ime and get in to the
ho we -brew ga me.

T he seco nd poin t is tha t I believe
the ma n ner ill wh ich you h ave o rga n
ized yo ur journ al. mon th ly to p ics. is
w ry usefu l. The ideas in o ne ar ticle
re inforee those in a no ther, wh ich at
the S;lme t ime serVt'S to gl' l1era ti.' new
ide as and a pp roaches to a subjec t.

And now my th ird po int. Do yo u
th ink yo u cou ld prt' vail o n the Tempo
pl'o p!e to cOllle ou t wit h so me info r
mation o n the new 2m AM/FM trans
ce iver you d iscllssed in an t' d ito rial in
till' fa ll and tlwt was ;Hlvert ised in t ill'
NOW lllbt'r ) 9 7 I issue'! I wo uld li h to
kn o w whe n tlll'Y in ten d to ma rket it

(coIl/iI/lied Oil page l oJ



INn ]
73 MAGAZINE: Comple te collec tion
except Junuury I9lJI issue. From
October I% 0 to Octo ber 197 1. All
issues min t condition. Best offer.
Allan Weaver . 19 2 1 Clinto n. Auro ra .
CO 800 10.

TO SETTLE ESTATE OF W6NIT 
S B I1 0 A wi th HP23A 5 150.00.
HQ170C S120 .00. HO10 monitor
sco pe $40.00. S.A.S.E. fo r vario us
other eq uip. & instrume nts. Contact
A.A, Tru mble, 13 11 So. Glendale
Av e .. G l e nd a le CA 9 12 05 .
123-242-0718.

2-G.E . FM TRANSCEIVERS Transis
rorized Progress Line. 12 volt. 15
watts, full y transistorized receiver and
power supply. Fron t mo unt. I un it
converte d for 2M other in co mmercial
band . Swap for HT·200, PT-300 or
sell $ 14 9. WB 6CDU. 83 02 Rathburn .
Nor thridge CA 913 24 .

MARINE ELECTRONIC EOUIP·
MENT - Make mo ney in your spare
time . Sell V.H.F., RADAR . and all
ty pes o f marine gear. Send for deta ils
RAD·COM INC. Mamaroneck NY
105 43.

BE PATIENT! Only 170 days left
before the galu opening of the Hudson
Division Convention ! Exh ibits. Lee
rurcs. 2-mctcr FM , RTfY. Con tests,
Gabfests, New York Sightseeing. Fun.
Free gift for each early registran t. Oct.
21-22. Hil ton Motor Inn , Tarrytow n,
N.Y . In fo f ro m Dave Popkin
WA2CCF. 303 Tenafl y Read . Engle
wood NJ 0763 1. Worth waiting for!

HOOSIER ELECTRONICS. You,
ham headquarters in the hea rt o f the
Midwest where o nly the fines t ama
teur eq uipmen t is sold. Authorized
deulers for Drake , Regency, Hy-Gain,
T en-Tel', Galaxy, Roli n-Spauldin g.
Elec tro-Voice. and Shure . All equip
ment new and fu lly guaran teed . Wri te
tod ay for our low quote and try our
personal. friendly Hoosier service .
Hoosier Electron ics. Dept. D.. R.R.
25. Box 403 . Terre Hau te . Indiana
47802.

•

WANTED - Model 28 teleprinter.
Also Hf -receiver. converte r etc . for
rece ption RTTY weather broadcasts.
E.B. Buxton , Consulting Meteo ro
logist, Box 321, Morrisvill e. Vermon t
05661 . 802-888-4566 .

WARREN AR A'S FAMOUS HAM·
FEST . now family style, Aug. 20.
Yank ee Lake. Ohio . Gigantic flea mar
ket. swimming. picnicking. play
ground. <111 free . Camping available .
Details: QS L W8VTD.

NEW ELAPSED TIME METERS
l lOV 50 cycles $5.00 each; PL-259
coax co nnec to rs 7 for $2 .00. Plus
Postage. Bill Hayward . 1307 NE 57 th
Terr.. Gladstone, Missouri 641 IX.

BUYING? SELLING? TR ADING?
Don' t make <I move un til yo u've seen
our new publicatio n. Free samp le
copy ! Six issues S1. HAM ADS, P.O.
BOX 46-65JQ. L.A., Cal. 90046.

" Bud" Hesch W0 FTD

RTTY A RT

SB 102 , AC supply, DC supply, mo
bile mount, mobile antenna . speake r.
mike . Check or M.O. $450. James
Tyler. 5309 Euclid , Lawton OK. Tel
405 248-00 24 .

TYPETRONICS needs your excess un
used Teletype parts, M.14 to 1\-1.3 7.
Write descrip tion and ask ing pri ce to
Ty pctron ics. Bo x 887. Ft. Lauderdale
FL 333 10. W4NYF . Sell. too !

Regarding the arti cle in the Jan uary
issue. RTTY ART MAD E EAS Y, ill
the con tents you sta re " A new art
form is born." At first I objected
because RTTY " art " hus been around
for years. Then I had second though ts
regarding WA() PIR. I've co pied him o n
amateu r RTTY and, friend . yo ur
sta tement is entirely correct. a new art
form has been born! ' Don has taken it
ou t o f kinderga rte n and put it up with
reu! art . [ have some of Don's art that
yo u didn't print and that also is rea ll y
funrusric. Thanks for runn ing the ar
ticle.

FOR SALE. Ross & Wh ite 1972
model FM transceiver wi th 12 chan
nels and 3 freq uency to ne burst built
in by the fact ory . Lou dspeaker on
fron t panel for best audio results.
Scmc tcr. hot front end, pro tected rf
transistors. all crystals easily changed
aud trim med , 0.1 1.0 and 10 watt
ou tput, mechanica l filter for selectivi
ty, 6 Ie s in one o f the most modern
circuits yet produ ced . This transceiver
sells for $405 with the 1800 . 1950
and 2100 Hz to ne burst . The fi rst
check for $350 will ge t this unit.
brand new, used on ly for tests a t 73
HQ. 73 Magazine. Pet erborough NIl
0345g.

SECORE TEST EQUIP New in
Original Box C("-159 Color Gen S125,
GC-161 Color Tube Tester SIOO.
MU-150 Tube Tester S200 . R.A.
Coburn. RFD 2, Tin kham Lane,
Londo nderry NH 03053.

TEN TEC PM2C rig (has 15m ). Excel
len t. in box. S.15.00. Shure 40 5K
mobi le 10-4 Mil' SIO .OO. K60VN ,
Ha rol d Hasbrouck . 11 57 Palms,
Venice CA 902 9 1.

Ccnncra]t 2m A MI FM rig, which is
J'err like and filii 10 use . . . if rattier
ex pen.I'II·C.

FIGHT TVI with the R.S.O. Loss Pass
Filter. See p 115. March 1972, 7.1 .
Wri te for brochure. Taylor Commu ni
cations Manu fact uri ng Company, Box
126 . Agincou rt. Ontario , Canad a.

STA NDARD 826M, just like new,
used only fo r rev iew in 73. 12 chan
nels. Moste r receiver th otl) . 10 watt s
out pu t. Sells for $340 new, fi rst chec k
fo r S295 takes it away. Make check to
73 Magaz ine. Peterbo rough NH
0345H .

and wo uld like more information on
it. We still have a fa ir amoun t of AM
2m activity (in addit ion to the repea t
ers in the areas) in cen tral Connec ti
cut. Therefore it would he an ideal rig
for this neck of the woods.

Dav id J. Nordell Wl e D;\-]

A s tnformation 0 11 rill' A MII'M rig
becomes available we will pass il along L --,
II 73. /1 might be lIelpjlt! 10 under

stand IluJI the Tem p o hH transceivers
are made i ll Japan and marketed
throughIlenrvRadia . This apparently
results ill a sliglllly lower dealer mark
lip for other dealers. witli til e result
that tne Tempo gear is 1/01 urged 011

customers as much as higher profit
items, 10 the detrtnwnt of litis fine
equipment. Tile Tempo amplifiers are
made ill California using US'. campo
nents hy TPL Ccnnpanv and arc mar
keted for 1/I1J1L~ thrcntgh t l enry Radio.
Th is also holds for the recently an
nounced 220 Mil: AMI FM transceiver
which should be coming off lilt'

assembly tine in the tatter pari of
April. Tile 146 Mil :: version of this
unit probably will sec the light ofday
alo ng toward the fa n or end of the
year. /f if looks as if it will break
sooner you will find 0111 about if first
in 73. /11 the meal/while there is the

Fer $1 extra we can ma ,nta lrl a reptv bo x 10'
you .

We w,1I b<; the ju dge of sU' lab ,lo ty of ads. Our
.esponsob,luy for errors eXlends only to pronl ·
ing a co ..ect ad ,n a la t er esue.

We can no t chec k on to eac h advert .se• . so Cav eat
EmpTor . ,

Deadline 10 ' ads ,s the 1st o f the month two
months p rom TO p ublo ca t ,o n For example
January 1st rs the deadline 10' th e Ma.ch u soe
wh,ch w,1I be ma,led on The 10th of Feb.uary ,

Pnce - $2 per 25 words for non -comme. cial
ads; $ 101'''' 25 wo rd s fo r busmess venTu.es. No
d,splay ads or agency d'scoun t , Incl ude your
check w"h o.der.

LETTERS CONT.

SUPPORT AR HA - YOUR VO ICE
IN washington the "other" national
ham organ iza tion . Get expanded priv
ileges for Technicians and Novice
phone. Box I ~.1. Syracuse. N.Y.
1321 0 .

2-METER FM INOUE IC-1 0, Brand
New. I & 10 watts, so lid state. 12
chan ne l. w / X rals. w/accesso ril's
$249.50. B o h B r un k o w
206-747-H 42 1. 151 12 S. E. 4 4th ,
Bellevue . Washingto n 98006.

Type co py. Phrase and punctuate exact ly as
you w"h ,t 10 appear. No al l·cap, tal ads.



W. M. Richarz WA4VAF
41. 24 Colebrook Road
Charlo tte NC 28215

O ne afternoon abo ut six months ago
while tuning acro ss the lower end of

the 20 meter phone band, I came across

The complete d monitor in st ore-bough t cabin e t.
Out board p ower supply on top. Panel wa s given a
pro fessional look by silk screening. A lso no te
high -voltage wire enclosed in vinyl sh eath for
neatness.

so me very odd so und ing signals. They were
mu sical like notes simila r to Teletype, but it
wasn't Teletype . I listened further and fo und
it to be two statio ns transmitt ing slow scan
television. One sta tio n comme nte d he could
see the crac ks in the other fellow's teeth.
That did it. I was hooked - I had to have
one of those things. Well , righ t there was the
ca tc h . There wasn't a th ing that was co m
mercially built that I could just go o u t and
buy. A fe w weeks later I did see an ad of
Rob ot 's in o ne of the ham magazines. The
price came to about what I wo uld ex pect to
pay fo r a nice transceiver . No wa y to get
that by the XYL.

In the mean time I had written to
W4UMF' and sent along a self-addressed,
sta mped enve lo pe, fo r a b ibliogra phy he had
co mpiled. After go ing over t he b ibliog raphy
and locat ing most of the art icles, and also
discussing SST V with the fello ws o n the
SST V net , I decided to build the Macd onald
Monitor2

. Along the way I no ticed an ad in
73. EKY Video Visio n' had a ki t o f parts to
build the mon itor fo r a modest cost. One
could also buy the two PC board s for a
nominal fee and supply the parts h imself.
After looking over the par ts list in the 1964
QST art icle and pri cing them, I chose to
order the co mp le te kit. My junkbox wa s at

• IJ
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an all time lo w at this time , since I had made
a mo ve a coup le of years before. New pa rts
are high these days, bu t a fellow who has the
time and patience plus a few good fri ends
wi th well stocked ju nkboxes, can build this
monito r for less than the cost o f a lifetime
subscription to 73.

EK Y was a little slo w in gett ing t he kit to
me but that gave me some time to scro unge
a SAD?? fro m a local su rp lus sto re, com
plete with mu metal sh ield fo r $5. I also
o rdered a cab inet and chassis from one of
the popular mail ord er hou ses. I chose a
cabinet tha t rese mbled EKY's in the ad . I
wanted this project to have a good appear
ance since naturally I wo uld have to be
looking at it when it was in o peratio n , and I
dislike lo oking at a sleazy panel with con-,
trois and switc hes haphazardly protrud ing
from it. I also wanted a professional Iookng,
panel and wrote EKY for a drilling template,
explaining what I wanted to do . EKY replied
by asking me to mail my panel to them and
they wo uld silk screen it for me a t no
charge. This th ey did and in a few weeks I
had a very good lo oking panel that on ly
req uired d rilling.

The kit arrived , and o n inspection every
thing looked okayr There were a few parts
th at were subs ti tu te d and these we re noted
in the bo xes in which they we re packed .
Some of the sma ll transfo rm ers would not
exactly fit over the holes tha t were pre
d rilled in the boards fo r them. It was no
problem to drill ad ditio nal holes to acco m
mod at e the new parts ; afte r all a fellow with

Undersi de vie w of th e moni tor . Plen ty of space for
deflection board and power supply would fi t if yo u
really squeeze it togeth er .

18

The comp lete d m onitor. Underside view of power
~pply shows EKY circui t board that makes f or
simple construc tion .

an Ad van ced ticket who plans to opera te,
SSTV shou ld be able to improvise so me.
Instruct ions do co me with the kit and they
are also su pplied if you order the board s
only. Don 't expect the inst ruc tions to match
the big time kit-makers ; no " red wire solder
ed to lu g B, e tc." The boards are silk
screened o n the co mponent side with the
part numb ers indicated . The board s make
the jo b o f assembling the monitor a real sn ap
co mpared to what o ne would have to do
with point-to-point wiring from the maga
zine a rt icle . Mounting of the shield, CRT
and cont ro ls is left to the ind ividual's prefer
ence. There are no instruction s covering this
since different chass is and cabinets may be
used . There is mention o f insulating t he
focus. and brightness co nt ro ls fro m the
chassis or panel , since these cont ro ls have
high voltage on them.

The picture o n EKY's fly er shows the
signal board mounted upright on the chassis
next to the CRT. I chose to follow this
layout as closely as possihle since I had the
same cabine t and chassis . The picture o n the
flyer d oes not show how the d eflection
board is mounted , but it is su bmo un ted
under the chass is o n sta ndoffs . A large
rectangular hole is cu t in the top of the
chassis t o a llo w the tubes t o protrude
through.

About this time I decided to b uild the
power su pp ly outboard since it would be
cro wd ing things on the chassis, although it is
possible to comb ine the t wo. Building the
su p ply ou tboard is a mu st if the mu metal
shie ld is not used. This wo rk s fine anyway
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sin ce you ca n also usc the su pply to power a
flyi ng spot sca nne r. I was look ing ahead to
t his. I o rdered the powe r supply PC board
a nd co mponen ts from EKY also as I could
no t loca te too many of t he part s. (They are
no t that ha rd to fi nd if you are in no great
hu rry .) The PC bo ard is a rea l life saver here
also . and I wo uld recommend obtai ning it
eve n if y ou d o scrou nge t he o t her par ts.
Everyt h ing goes o n t he boa rd easi ly and it
mak es t he su pply neat a nd co mp ac t. T he
supply it self is all so li d sta te includ ing a de
fila me nt su pply fo r a ll t he tubes a nd a
sepa rat e d e fila me nt su pp ly for th e C RT .

I put t he kit together over a period o f
seve ral wee ks. so all loose wires were labeled
with masking tape as to w here t hey should
t ie in o r con nec t. No prob lems we re e ncou n
tered a lo ng the wa y . I used a nine pin socke t
a nd p lug to connec t t he powe r supp ly to t he
monit o r and a separa te fo ur pin socke t a nd
plug fo r the t wo high voltage lead s. High
voltage wire was u sed in these two leads a nd
was run through a le ngth o f viny l shea t h fo r
nea tness.

Ti me for the smo ke test. Appa rently
every t hi ng was wired correc tly as no th ing
SOlO ke d or got ho t. T he in stru ct ion s also
inclu de tuneup a nd ope ruting proced u re .
Two TV horizontal width co ils are t u ned to
1200 Hertz and :! 300 Hert z . T he in st ru c
t ion s call fo r a n ini tial se tt ing of t he slugs
and a ft er tu n ing them wit h an a ud io signal
genera tor t hey proved to he nea rly correc t. I
suspec t you could get awa y wi thou t tun ing
t hem with t he signa l ge ne ra to r as these t wo

The completed monitor with outboard power
supply . Note the su b-moun ted deflection board to
th e le ft and beh ind the panel. The cabinet which
houses the monitor also has a neat carrying strap.

adjust me n ts are not to o c ritical. The tra ce
o n t he C RT shoul d appear in t he lowe r right
hand corne r - mi ne was in the upper left.
The inst ruc t ions po int o u t a p ossibi lit y of
this happening a nd the solu tio n is to reverse
t he de flect ion plate lead s. Having d one t h is.
the t race was whe re it shoul d be. In getti ng
a head of t he instruc tio ns I t rie d to cen te r
the trace o n the face o f the CRT . Th is was
the wrong t hi ng to d o , as I fo u nd o ut a fter
read ing fur t her a long , A n SST V signal mu st
he prese n t to d rive t he sweeps a nd u nder no
signal co ndi t io ns t he spo t is kep t off th e face
of the tuhe. This way y ou don 't hurn a h ole
in t he phosp hor of t he t ube w he n n o signal
is being rece ived o r have the tube co vered
wit h o ut-o f-sy nc in fo rma t ion during a wea k
signal perio d .

The o nly problem e ncou ntered was wit h
the vert ica l sy nc adjust me n t. Whe n :..I ve rtica l
sy nc pulse was hea rd the bea m would no t
star t a n ew raster. It took some fin e adjust
ing bu t there was o ne best poin t whe re the
pulse started t he ras te r. O nce this con tro l is
adjusted it need no t he tou ched again. In
fact . it is mou nted o n t he deflect ion board
an d inside the ca bine t. as is the horizontal
sy nc co ntro l. The horizon tal con t ro l se tt ing
is no t a t a ll crit ica l.

I mu st ad mi t I had q u ite a time udju sti ng
all the co n t ro ls o n t he fr o nt panel. A go o d
tape o f SST V signals is a mu st a nd wi ll make
the jo b mu ch easie r. T ry ing to ma ke the
adjustme nts fro m signa ls o ff the a ir can he
quite frust ra ting. A d arkened roo m o r sh ield
arou nd the C RT fuce mak es for easier
viewi ng. It to ok al most a who le d ay of
pla y ing with the d ifferent cont ro ls to be
con-e q ui te familia r wi t h t hem. T his is no t to
say it is ha rd to tu nc t he monitor for SST V.
because it isn't . You do have to h ave a
worki ng knowledge o f what each cont ro l
will d o a nd so me ex peri me n ting and just
ge t t ing th e fee l o f th e co n tro ls. Once the
mon itor is se t up yo u need o nly tou ch the
co n tra st and brightness co n tro ls. as you
wou ld a co nve n tio na l TV set. Occa sionally
you ma y need to re se t th e sy nc con t ro l o n
the fro nt pa nel to all o w fo r varia t io ns in a
transm itt ed signal.

So no w you have <.I mon ito r a nd no fl y ing
spo t scan ner o r camera to transmit. Wha t
ca n you d o t ill t hen'! A fe w ske tches wit h

MAY 19 72 T V -7 19



ERRATUM

CQ de your ca ll, test pa t terns and also good
q uali ty photos o f the shack sent to an act ive
slow scanne r wit h a sma ll ro ll of record ing
tape usually brings back all one needs to
t ransmit SSTV from your tape recorder
th rough the mike jack of your SSB trans
mitter.

The next project here will be an FSS.
Here aga in there are ma ny ways to go, but
after loo king over the bibliograp hy I th ink I
will try the one from 73 July 19674

, or
possibly EKY's FSS kit. Why no t , since the
mo ni tor turned out so well.

The first step is defini tely the monito r
the-ugh. I have received many SSTV pictu res
from hams in the states and also so me DX
sta tio ns and with S9 signa ls the mo nit or
rea lly does an excellen t job , At t imes when
signals are down in the no ise , a p ictu re
contai ning cont rasting call letters ca n be
see n and read whe n you cannot hear the
sta t ion's ca ll o n SSB. There are pro bah ly
qu icker and easier ways to get on SST V, and
probab ly even better circuits wi th IC's, but
fo r the fello w who wants to get a mo nitor
going with a min imu m of fuss and know
ho w, for th e mo ney, the EKY hoard and /or
kit see ms to he th e ideal way to go.

...WA4 VA F

References
IT. J . Cohen. 663 1 Wakefie ld Drive. Apt. 40 2,
Alexa nd ria VA 22307.
2Macdona ld. C. A Compact Slow-Scan TV
Monitor, QST, Marc h 1964 .
3 Bo x 15 , Stock ho lm NJ 07460.
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Hu tt on " L.1.. A Slow-Scan Television Picture
Genera ror.73 Octo be r 1967 .

Monitor it. operating position. A hood was added
to the monitor for easier viewing and with it full
room lighting m ay be left on.

CRYSTALS I
the "longplaying"crystals

BOMAR CRYSTAL COMPANY
201 Blackford Ave., Middlesel, N. J. 08846

Phone (2011 356-7787

On page 22 in the April 197 2 issue of 73. a
curious and inexplicab le error was allowed to
occur. Two lines of type were neatly lopped off
the bottoms of the two columns on th at page,
apparently by the mechanical process of reproduc
ing the photograph, thus rendering the text incom
prehensib le. To date , exactly o ne of you ou t there
has not iced this egregious error. ..for his benefit
we herewith print in full the two paragraphs
affec ted:

In o rder to assure sufficie nt flo w some
small holes should be left in the lower
chassis. Leave the holes open in the comers
of the chassis as manufactured, but close u p
the hole in the octal socke t and at the
filament transformer with putty or plastic
tape.

Parts p lacemen t is not critical. Keep com
ponen ts in the lower compartmen t away
from the grid coil which is su pported by the
tube socket on one end an d the grid tuning
capacitor on the o ther. The grid choke is
made in the same manner as the plate choke,
but with only 30 tu rns.

Th ere. That's better, isn't it ? The missing lin es are,
of course , those in it alics above.
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A40W 6-METER
FM/CW MOBILE TRANSMITTER

Fig. 2. Transmi tter block diagram.

and the 2N4073 has sufficient gain to
provide about 0.6W from 20 mW. This
completes the block diagra m and the basic
specifications for the individual stages.

Circuit Description

The basic requirement of high power
with good efficiency suggests a class C
amplifier design, and the common-emitter

"I
<ow

8 .2 ee
7 W 6W

11 .4 ee

provide 40W from an input power of 6W.
If a I W allowance is made for circuit losses ,
the required drive for the final stage
becomes 7W. The 2N5847 is rated at a
po wer output of 7W for an input of 0.5W,

PRE - P OWER
ORIVER

DRIVER AM"'-

"L
2 N4073 2N~847 2N~84g !lOA

r

0 .02W 0 .6W c.ew

I_ 14.8 dB -I-

T his report describes a three-t ransistor
transmitter capable of providing 40W

continuous power output at 50 MHz in
operation from a 12.5V supply.

The transmitter described in this article
is designed for CW or FM operatio n; it is
not suitable for AM operation at a 40W
carrier level since this would require peak
power voltage capabilities exceeding the
rating of tbe 2N5849 final stage transistor.

A signal source providing 20 mW at 50
MHz is required for the transmitter. Pro
visions for keying or frequency modulation
are not described, but such featu res can
easily be added to fulfill the requireme nts
for a specific application.

A schematic of the transmitter is sho wn
in Fig. I , and the performa nce data appears
in Table I.

The first step in designing this power
amplifier is determining the required num
ber of stages and the necessary gain per
stage. A block diagram as shown in Fig. 2 is
helpful in this estimate. The desired output
power is 40W into 50n. According to t he
data sheet, the 2N5849 transis tor can

5-80 pF

25-280 pF

43 nH

"PC

I" pc
N01 E

I

lOA
V 2 W

170
180
pF

Fig. 1. 50 MHz 40 W transmitter for 12.5 V
operation.

" PC
"FC
3 .9 )lH

20 pF 190 nH

2N4073 ~-

100......
1/4 W

I . !H~
pF

~--.------...----.---~.-----...-----e--c + IV~ vee
I ~ pF
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Table I. Transmitter Performance Data

Table II. Parallel Equivalent Large-Signal
Para meters - 2N5849

Vcc " 12.5V; f "" 50 MHz ; Pout "" 40W

Rin 0.8 Ohms
Cin 500 pF
Cout 625 pF

Cout

configurat ion is selec ted for high power
gam.

Final Stage Design. At the operating
conditions applicable to the present design
problem, the large-signal impedance data
for the 2N5849 transistor have the values
shown in Table II .

«vee

network configuration shown in Fig. 3 is
well suited fo r the final stage. The values of
the network components may be found
directly from the ta bles in Ref. I . Several
combinations are possible for the network
components, depending on the value for
QL, the loaded or operating Q. A loaded Q
of lO provides convenient co mponent val
ues, good harmonic attenuation and
smooth tuning.

The driver/final interstage network must
match the input impedance of the 2N5849
to the required collector load impedance of
the 2N5847 , which at the required driv e
power level of 7W is n .zn in parallel with
160 pF . Reference 2 oullines a method for
obtaining large-signal transistor impedance
data .

Again a tee configuration is selected,
and the circuit parameters are shown in
Fig. 4. Proper biasing of the final stage is
obtained by connecting an rf choke from
base to ground. The selection of this choke
is somewhat empirical, but as a rule its

+ Vee

40W
20mW

12.5V de
5.4A

59.2%
25 d B down
45 dB down

4.7A
0 .65A
50 mA

Power Output
Power Input
Supply Voltage
Tota l Current Drain
Overall Efficiency
Second Harmonic Output
Th ird Harmonic Output
Final Stage Current
Driver Stage Current
Predriver Stage Current

.FC

0 , '0

C, 60 pF

C, SSO pF

L 4 3 nH

L

.FC

+--"-..-~;""'~~-R'1

.FC

2
Vee

2Po

The resistive portion of the collec tor
load impedance, RL , may be calculated
(assuming a peak-to-peak collector-voltage
swing of 2 Ve e ) by using the expression:

+Vee

Fig. 3. Output network

where Po = rf power output and Vee = de
collector supply voltage.

For the 2N5849 the collector load is: ind uctance should be kept as low as pos
sible, and it should be a low-Q type to
avoid possible resonance with the base 
emitter junction capacitance. Ferrite-bead
chokes are well suited for this application.

It is also important that the resistance
of the co llector choke be as low as pos
sible. In rf power stages, collector currents
are often several amperes in magnitude :
the refore , resistances as litt le as 0.1 n can
cause significant power loss.

Driver Stage Design. The tuned network

must match the output impedance of the
predriver stage to the input impedance of
the 2N5847 driver stage . A tee network is

Fig. 4. Driver/final in terstage component values.

0, '0
C, 210 pF

C, SO pF, 43 nH

.FC

(12 .5)2
R - = 1.95n

L - 2 x 40

As the load impedance is small compared
to the son termination impedance, the
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°L •
CI 40 pF

C. 33 pF

L 19 0 nH

°L e
CI e pF

c. 70 pF

L 150 nH

RFC

RFC

- ( 1.75 + 0.25) = 3.6 5°C/W

L

200-60

24.7 5

RFC

t-_C1_~~!y.,..~~_4~

RFC

+Vcc

If operation at an ambient temperature
higher than +60°C is desired, the device
dissipation-derating information on the
transistor data sheet and Eq . (3) and (4)'
may be used to complete the heatsink
design for all three stages.

Fig. 6. Input ne twork.

.\<,
RFC

for a worst-case ambient temperature o f
60° C yields:

Fig. 5. Predriver/driver interstage com ponen t
values.

+Vee

Construction

In the construction of the transmitter,
the usual precautions normally taken in rf
work must be observed. The selection of
ground points is particularly important.
The chassis current path between the base
choke grounding points and the emitter
grounding points must be kept very short
to reduce inductance. Variable capacitors
are used in the tuned circuits to facilitate
adjustment o f network loading and tuning.
A fixed capacitor is used in parallel with
the output-stage series capacitor to provide
protection against complete decoupling of
the load.

( 3)

maximum junction tempera-

Thermal Considerations

From the performance data listed in
Table I, the power dissipated in each stage,
PD , may be calculated using the expres
sion:

Po = Pin(RF ) + Pin(O C ) - Pout(RF) (2)
Solving Eq . (2) for each stage in the
transmitter y ields:

Predrlver : 4 5 mW
Driver: 1.625W

Final: 24 .7 5W
A heatsink for the output transistor

may be evaluated from the expression:
TJ _ TA

TA ::; ambient temperature, and
o
(JJ S ::; junction-to-heatsink .therrnal
resistance.

Furthermore :
0JS =OJC +Ocs (4)

where eJC ::; junction-to-case thermal re
sistance
ec s ::; case-to-heatsink thermal re
sistance.

chosen, and the computed circuit para
meters appear from Fig. 5. Biasing of the
driver stage is accomplished in a -similar
fashion as for the final stage.

Predriver Stage Design. All that is re
quired to complete the design of this stage
is determining an input network providing
an impedance mat ch between the input
impedance of the 2N4073 transistor and
the 50 + jOn generator impedance.

Following the procedure outlined in Rf.
I , the network shown in Fig. 6 may be
calc ulated. Component values are shown in
the figure .

where TJ
ture,

For the 2N 5849 transistor, the following
thermal data apply :

°TJ = 200 C
OJC = 1.75°C/W

Oc s = 0.25°C/W(Using a thermal
co m po un d a n d
mounting nut tor
qued at 8 in .-Ib)

Substituting the 2N 5849 data in Eq . (3)
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. . .Martens

• Newl Plu g-In m odulato r
put s the c omment
cater tra nsmitter o n
FM.

• N O m odificatio n or
rewi ri ng o n your
Communicator. Ju st
p lu g int o m ik e Jack
and cryst al socket .

• Compact self-contained
modulator measures
4" x 3" x l lh".

• Works wi t h Com m u n icat o r I, II, Ill, I V li nd
GC-105.

• F M li t a t enth th e co st of a new rig.

• F req uency ad just for netting built In.

• e um-m t one burst ava ilable. Keyed b y
push-to -tal k switch.

• $34.50 postpaid U .S.A . Built·ln tone bunt
$ 10.00. Specify Communica t o r model
and t c n e-bu rst f requency. California
residents add 5% sales t ax. lHC- 6/U
cry st al and 9 vol t transist or battery not
supplied.)

• Sen d for free descriptive bro chure.

All base chokes ill th is const ruc tion arc
low-Q types from the VK-200 series manu
fact ured by th e Fcrro xcube Corporat ion of
America. T he icon resistor in parallel with
the predriver base cho ke and the Ion
resistor in parallel with the fin al-stage base
cho ke were incorporated to insure circuit
stab ility for a wid e range of drive levels.

It appears from the co mplete sche ma t ic
of Fig. I that the fixed capac itors in the
two in terstage coupling networks are dif
ferent from the calculated values. T his is
due to the fact that the type of capacitors
used, phenolic-encapsulated silver micas,
were found to differ from their nominal
values at 50 MHz. The correct values of 40
pF and 60 pF were determined by mea
suring a number of ca pacitors.

References
1. Davis, F_, "Matching Network Designs

With Compute r Solutions." Application
Note AN·267, Motorola Semiconductor
Products, Inc.

2. lIejhall , R. C., "Systemizing RF Power
Amplifier Design." Application Note
AN·282, Motorola Semiconductor Pro
ducts, Inc.
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LOOK - The CRICKE T is here - and it has the jump on
all the others in its field l

This low-cost keyer has more features for your dollar than
all the others in its price range. Even some in a htgher
price range! Go ahead - look around - compare the restl
Then buy the BEST - Data Engineering's new CRICKET
I. Why don 't you get m e jump on all the others - too?

• Jam-proof spacing
• Self-complet ing dots and dashes
• Sidetone osc. and speaker
• Built-in key
• Relay keys 300V at 1 amp
• Keyed time base. I nstant start

.3.5 to 50 wpm
• "Full-Control" weight ratio
• Speed, volume and tone controls
• Transmitter tune switch
• Auto-Semi-auto. switch $49.95
• AC powered. Can also operate from 12V banery.

AT LAST - A FREQUENCY STANDARD DESIGNED
SPECIFICALLY FQR THE FM'ERI
Now, for the rust time, you can be EXACT with your
channel spacing and deviation.
This deluxe marker allows you to check your receive and
transmit spacing for channels in the 10, 6, 2, and 1 3/4
meter FM bands. Markers are at 5, 10, 15, 20, 30, 40, 60
and 120 kHz. Precision 12 MHz crystal. Osc. and cutout
buffered. No unwanted markers. Rich harmonics beyond
220 MHz.
$44.50 (Less Batteries)

Ftve-Year Guarantee_PPU USA_Send for brochures

DATA ENGINEERING INC,

Box 1245· Springfield, Virginia 22151
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With Apologies To The
~rystal Manufacturers

Of The World ...

ANNOUNCES THE

COMPLETELY SYNTHESIZED FM-27A

2 METER FM

WITH 80.000 FREQUENCY

COMBI NA TIONS WITH NEVER

A CRYSTAL TO PURCHASE

-

FM·27A
$449 .95 Complete with Noise Cancel! ing
Microphone and Ant itheft Mobi le Mount

Only the FM-27A offers the 2 Meter FM'er the complete freedom of
frequency-receive and transmit-with accuracy and stability comparable
with conventional crystal control.

In addition-the FM-27A provides the hottest performing receiver and most
conservatively rated 25 watt transmitter on the market.

See your Clegg Dealer today or write or phone our factory for detailed data
sheet on the fabulous FM-27A.

A?m~ flLh~ DIVISION
INTERI/AT/ONAl -(,~
~ 3050 H em plan d Road......"...

Lancaster. Pennsyl va n ia 17601

Tel : (7 17)299-36 71 • T ele x 8 4-8438



TEMPO a quality
name a

AC/ON E Power
Supp ly (117/230 Vo lt
50/60 cycle $ 99.00

OC/1 ·A Po wer supply
(1 2 vol ts DC) $ 1 10.00

TEMPO " 2000"
LI NEA R AM PLIF IER
T he Tem po "2000" A mpl i fier
ma kes an ideal supplement to t he
T em po "ONE" Transceiver. It is
the smallest self-contained, fu ll
leqal-Iirnit kilowatt amplif ier in its
price range . It has an enti re ly
self-contained, solid-state power
s upply t hat makes it fully
operational withi n three seconds
f rom tu rn -on .
Price : $395.00.

TEMPO

"O NE"
SSB TR ANSCEI V ER
.. . . . . .. . . . . . rep resents the
culm inati ng achievemen t of
many years of expe rience in
th e a ma teu r radio field .
Mod ern des ign, superb
performance, high sty ling,
sturdy co ns truct ion ,
outs tandi ng re liabil ity,
exceptional value.

Tempo "ONE"
T ra nsceive r

I

$3 19.00

213/477-6701
714/772-9200
816/679-3127

FMPTEMPO
T ru ly mobile, the Tempo fmp-3 watt
portab le gives amateu rs 3 watts, or a
ba ttery savi ng % watt, F M tal k powe r
anyplace at an ytime. Wi th a lea t her
c ar rying case included, this littl e
transceive r will ope rate in t he fie ld , in a
ca r, or at home with an accessory AC
powe r su pply. The ba tte ry pack is o f
cou rse included . Pri ce :$225.00.

Other Tempo products:

FMA l25 watt - 2 meter FM transceiver]
RBF-1 Watt meter & SWR Bridge
VHF & UHF Ampli fiers

11240 W. Olympic atvo .. los Angeles,
Calif. 90064

93 1 N. Euclid . Anaheim , Calif. 92601
Butler. Missour i 64730

TEMPO DKT
ELECTRONI C KEYER

The Tempo DKT keye r is
the la test in electro nic
k eve r desig n . Using
integ ra ted c ircuit
tech niq ues it provides the
un iq ue features o f d o t
memory a nd single d ot
injecti o n wh ich, with a
specially designed twin
le ver key assembly,
affords effortless send ing
and perfect character
formation regard less o f
speed.
Price : $ 89 .00 .

TEMPO LW 1500 DUMMY
LOAD WATTMETER

Th e T e m p o L W1 5 00
load-wa ttmeter offers typical
T em p o pr ic e -p erforman ce
value. Designed for amateur o r
commercia l use, the LW1500
is comple tely po rta ble. An
internal " 0" ce ll battery
powers t h e ove r heat ing
warn ing light so no AC
co nnectio ns are necessa ry . T he
b u i l t-in hand le and ligh t
weigh t m a ke the lo a d
convenien t for desk, bench,
a uto o r field test ing.
Price : $ 119.00.

•,
••
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Jack GrimesW4LLR . AF4LLR
Box 16004
Memphis TN 38116

A 11 antenna systems represent a com
promise . One of the greatest is that

of squeezing a 3 MHz quarter-wave onto
the back of an automobile.

A look at the price tag affixed to
co mmercial antennas should provide you
(as it did me) with a st rong incentive for
"brewing your o wn."

And price, while a major fa ct or, may
not be the only considerat io n. For exam
ple , I needed a posit ive , quick-change
antenna, to hit Air Force MARS fre
quen cies. Namely , 7305, 4 590 , and 33 11
kHz.

The antenna shown in the picture is the
result of fo ur brewing ven tures. Prototype

MAY 1972

•

Antenna installed on 67 Chev. Used with Motor
ola S B3 Rig.
The coil is wound in two sections. Would be
equally successful if wound in one section . Past
m odels have been m ade in one section . Shorting
bars in place for 40 meters. Two sections used
here because of available coil forms.
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12 in.

30 in.
1% in . 0 0
ALUM TUBE

~DRILLOVERSIZE HOLE a
ANCHOR ROO IN EPOXY-
1/4 in. BRASS RECOMMENDED

~
1-1/4 in. WOOD r cweu..
COIL MAY 1!I1E WOUND
DIRECTLY ON WOOD
OR USE PLASTIC
TUBE COVER.
SEE TEXT FOR
COIL INFORMATION

1
6 in.

J

14-1/2 in.

J.3! 11

12-I!?in.

16 in.

J.,90
1

..,..
CLAMPS

, BOLT SET
IN EPOXY

I was temporary , being wound on a bam
boo fishing pole. Ta ps were brought out ,
with many trials and more errors; however,
th is temporary antenna worked so well it
literally stayed on the car until the base
"rolled" off . Had I coated the fishing pole
with epoxy , I would probably still be using
it. This antenna was wound with plasti c
coated 20-gage stra nded wire.

At the demise of the bamboo pole , I
decided to be smart and refer to the
handbook. I read and studied, and ended
up wit h a very nice looking "outer-space"
antenna, with a big-wire coil in the center.
The transmitter loaded . The receiver
worked swell. Only one small problem :
No body co uld hear me.

Maybe it wasn 't quite that bad. But the
signal was down many dB. The center
load ed antenna did not deliver the signal
tha t the top-loaded fishing pole punched
out.

So 1 set to work to rebuild a beller
looking and more rugged " fishing pole."

The antenna now in use has two coils,
each 2 It long. The only reason for using
two coils is that by loosening a clamp, the
top section of the antenna may be easily
removed. Also, it requires a long co il to hit
3311 kHz, and the necessary forms may be
available in shorter length. Whether the
coils are wound in one or two sections
makes no difference in the operation or
tuning of the antenna .

Also, a shorte r coil length may be used
if only higher frequencies are to be cov
ered . For 40 - 10m, a coil about 14 in . lo ng
is required. (Increase base length to 60 in. )
For 75- IOm, approximately 3 It is need
ed .

Actual construc tion and tuning of the
antenna is easy. No special tools or equip
men t is necessary .

The base section of the antenna is a
piece of aluminum tubing 30 in . long . The
bolt, with threads to match a heavy duty
spring mount , is securely anchored in the
base with epoxy . Three sheet-metal screws,
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ME TAL
SCREWS

WAOOING

,,-FILL WITH
EPOXY

WIRE SOLDERED
TO BOLT HEAD

eel til ;

Or the plasti c tube may be " splinted " to
the base and tem porarily "outside taped."
Then the coil fo rm and 6 in. of the base are
filled with epoxy . The ti p is placed in
position and the whole thing hardens. This
method is especially useful for the short
coils, 40m and up .

A 36 in . plastic tubing form may be
bought at a sporting goods store for about
a dime . Just ask for the plastic covers
designed to keep golf club handles from
being sera tched in the bag.

I have used coils constructed all of these
ways. Using the wood is easier and works
equally well. In any case the wire must be
cemented in place.

After the co il is dry and both ends of
the co il attached electrically to the base
and tip, you are ready to start the tuneup .

For each frequ ency to be covered you
will need a slider. Each slider is made of
one hose clamp and one 6-32 brass bolt
and nut. File the bolt head slightly flat.

Closeup o f slider tap and shorting bar connec
tions.

SHORTING BAR
~===~

Fig. 1.

with the . tips filed so that each barely
touches the bolt, are useful in two ways.
Helping to center the bolt, and keeping the
epoxy plug from turning in the tubing after
ha rdening, braid is so ldered to the bolt and
brought out through a small hole in the
tubing. The braid is later clamped to the
antenna with a hose clam p which reinfor
ces the base and hold s the 47 dial light
indica tor socket. Wadd ing keeps the epoxy
where needed . Be careful. The bolt mu st be
straight when the epoxy is poured.

One satisfactory way I have fou nd for
winding the coil is directly over a wood
dowel. If you have access to a lathe the
dowel should be grooved to space the wire
about one diameter. Or you may wind a
string or another wire between turns,
which may be later removed. (The coil
should never be closewound, unless plastic
insulated wire is used. The plastic provides
the spacing.)

At least 6 in . of the wood dowel should
be sanded, whit tled, o r turned down to fit
snugly into the aluminum tubing base . Slot
the top of the tube I in . A hose clamp will
hold the coil in place and provide a
terminal for the wire.

The tip section of the antenna may be
any conductor. However, since this tip will
receive some hard bumps, I recommend a
section of ~ in. brass rod . Solder a wire to
the rod. A 5/8 in. hole is drilled in the end
of the wood dowel coil form. Wire and rod
are anchored in the dowel with epoxy.

After the coil is wound and tip fitte d,
cover it with a good coat of resin to
securely faste n the wire in place.

Another method of winding the coil is
to use a piece of 1~ in. plastic pipe or
o ther coil form and slip this over the wood
dowel, which may be an old broomhandle
wit h a layer of tape applied . Fasten the
ends of the plastic to the dowel with
screws. Dowel should be long enough to
extend 6 in. down into base . Tip is
attached as previously outlined.
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Indicator.

Drill a hole through the hose clamp. Insert
the bolt from inside the clamp . securing
wit h th e nut. The bolt head will make
contac t with the wire coil.

By using the approxima te measurements
shown, esti mate about where the tap
should be for the frequency you wish to
hit. With a coarse file cut through the resin
and any insulation on the wire for 4 in .
Your coil at this point will resemble a
IOOW slider resistor.

Now install the an ten na on the car and
place the receiver in operation. Work on
the highest frequency fi rst. For exa mple I
tuned 7305 kHz first. T hen 4590, and
fina lly 33 11 kHz.

At tach a wire to the top of the base
section long enough to reach the top
contac t area of the coil. Ru n the wire back
and fort h over the contact area. You will
hear the receiver background noise pea k
sharply . If it fails to peak , but gets louder
in one direction you may have to file some
more. At the point where the receiver
peaks, the antenna will take a load, but will
probably require a bit closer adjustment.

Next install your out pu t indicator, a 47
light bulb. I leave this indicator in place at
all times. It provides positive "on the air"
indica tion, not to ment ion what happens at
night whe n a car pulls up behind and sees
the sideband mod ulat ion waving in the air.
The indicator is a loop of wire ab out 16 in.
long, with one side of the loop taped to the
antenna at the base an d the 47 bulb in
series with the outside of the loo p. If it is
desired to leave it permanently in the
circuit it may be tapped across about 8 in.
of the base using the antenna itself as one
side of the bulb loop.

30
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The 4 7 dial light o u tpu t indicator. Th is light bulb
shows at all tim es positive indica tion of on-use-eir
and is all you need to tune and load the
transmitter. The loop in this instance is com
pleted by the antenna itse lf. Can also be used as a
com plete loop taped to the an tenna.

Using the bulb as an indicator, finish
tuning until the desired loading is obtained .

Repea t th e tuning procedure for each
lower frequency desired. Then perma nent
short ing bars should be made. Brass weld
ing rod and alligator clips are ideal.

Changing freq uency is simply a matt er
of removing, or using the proper shorting
bars. If several frequencies close together
are required. several taps can be brough t
out every turn o r every two turns. and a
braid with attached alligator clip may be
used to short out the unused portion .

T his antenna has delivered plus perfor
mance. And whe n it comes to cha nging
ba nds, it can be done in less than 30
seconds without hurrying, and this includes
getting out of the car and back in . Every
time the antenna will be in perfect reson
ance.

I scrounged everything. But if you have
to layout the cash, $5 should suffice.

Interested ?
. . .W4L LR - AF4LL R-
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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
t inues to outpe rform al l compet ition . . .
and has for two decades. Here's why
· .. Telrex uses a unique trap design
employing 20 HiQ 7500V ce ramic con
densers per antenna. Tel rex uses 3 opti 
mum-spaced , opt imum-tuned reflecto rs
to provide maximum gain and true FIB
Tri -band performance.
•
ONLY TELREX GIVES YOU ALL
THESE FEATURES . . .
• Power rat ing 4 KW PEP . ..

ra in or shine
• Wind rat ing surviva l 110 MPH
• Patented broad-band coaxial Balun
• Heavy-duty steel gusset mou nti ng

plate
• Aluminum boo m 2 in., 2% in. 0.0 .

x 18 ft .
• Large diameter, .058 wa ll taper

swaged dural elements for minimum

weight and exceptional strength
to weight ratio

• Sta in less steel electr ical hardware

With a Telrex Tri-band Array you get 49
Ibs. of educated aluminum eng ineered
and bu ilt to provide many, many years
of performance unmatched around the
world by any other make. Lon gest ele
ment 36 ft. Turn ing radius 20 ft. Shipping
weight 65 Ibs. Shipping conta iner 13 in.
x5 in.x13 ft.
Note : If not ava ilab le from yo ur dealer,
order direct. You'I get fast, personal
service.

Telrex Labs are design enginee rs, inno
vators and manufac turers of the wo rld's
finest 3/4 to 160 meter com municat ion
systems and accessories priced from
$25 to $25,000,

For technical data and prices on com
plete Telrex line, wri te for Catalog PL 71.

,

BALUN

TRAP

S395
TB5EM

Other
Multi·Band
Arrays Available

Elements sho rtened
to show details.

t 5M 317
20M326

2M609
2M814
6M516

and ._._.-

TYPICAL TELREX "MONO·BAND" ANTENNAS
- " M onarch", 10 0 8 0 , 3 EI. , 4 KWP , 2-1/2" 0.0,17' boom
. " M onarch " , 10 0 8 0 , 3 EI. , 8 KWP, 3-1/2 " 0 .0 , 26 ' boom
- " M onarch" , 14 DBD, 6 EI., 6 KWP , 1" 0.0 , 9 ' boom
. " M onarch", 16 0 8 0 , 8 EI. , .8 KWP, 1.375" 0 .0, 14' boom
- " M o narch", 13 oBo, 5 EI. , .8 KWP, 1.5 " 0 .0,16' boom

many, many more! send for PL·71 Dept. C

$ 175.00
$355.00
$ 39 ,95
$ 59 .00
$ 63.9 5

--elV" LABORATORIES
• I .A. TV And Comm unicat ions Antennas Since 1921

Asb ury Park, New Jersey 07712 201-775-7252



Bill Hoisington Kl CLL
Far Over Farm
Peterborough NH 03458
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T his is an introduction to the Ampere x
TAA300 Integrate d Circuit af ampli

fier, a winner! When I say another winner I
mean of course that it is Amperex who has
the winner, because this little gem comes
ready made for you in one of those little
ten pin cans less than 3/8 in . OD. I should
say nearly all as there is a collection of
ex ternal accessories, some of which are
much bigger than the lC itself. You can
obtain these items in a much reduced size
to match the IC, for a price, but we are

concerned here with the Amperex TAA
300 IC af amplifier using readily available
and amate ur-priced parts.

Features of this device include high
sensitivity, low cross-over distortion, low
harmonic distortion , and high efficiency .
And , I might add , a great sound !

See Fig. 1, internal diagram, and Fig. 2,
the total circuit. This is one of those jobs
using 11 transistors and four diodes when
you might expect at the most, ·five active
devices. However, any questions in my
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8 •
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0 ): 7 TAA- 300 O~ PRE
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Fig. 1. Internal schematic of the TAA·300
Amperex audio amplifier Ie.

Fig. 2. External schematic of a comple te audio
amplifier using the TAA-300 IC.
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mind were immediately dispelled as I lis
tened to it with my favorite mike and hi-fi
padded earphones. It actually sounded
better and clearer than any af amplifier I
have heard in a long time , with plenty o f
lows and highs evident, and lots of power
and gain too. Everyone of those eleven
transistors inside that tiny package are
certainly doing their stuff in the proper
fashion.

Special measures have been used to
prevent cross-over distortion with a supply
voltage ranging from 4.5 to IOV, de. There
is a "bias set" resistor running between
pins 2 and 9 which serves to set the current
to a rated 8 mA total on no signal (see
details in the external schematics, Fig. 2).
When this resistor is varied and the total
current drops much below 8 mils you can
hear the cross-over distortion begin on low
volume signals such as whispering in the
mike. When set at 8 mils, even the lowest
volume signals are clear and free from
distortion. The large amount of negative
feedback also helps reduce distortion to a
minimum. At a power output of I W, which
is the TAA300's rating with heatsink, into

MORE RANGE .••
with NO NOISE

ELIMINATE IGNITION NOISE
ELECTRO· SHIELD ~

~YOUR ENGINE
5

Fig. 3. Variable feedback control.

an 8n load , it still sounds great. The
bandwidth at the 3 dB points goes from 30
Hz to 25 kHz, so , even though this sounds
fine on a receiver, be sure and redu ce that
bandwidth when using it as a modulator.

At a power output of I W the total
current on the battery goes up to 180 mils,
just like one of those regular old tube
modulators you used to use. Of course the
voltage is only ten so we're not talking
about 180W, just 1.8W, which is still fin e
for portable all-solid-state rigs. The rated
efficiency is 60%, which in my opinion is
excellent for a good quality audio ampli
fier.

The input impedance is close to 10K
and with my favorite mike, the Astatic

•
;fJ:!~ JJF

,OO.n..
Of!

10
I.

I
22A

J,
(-)6-9 V OC

I SO , full output is obtained with the mike
over a foo t away. The reasons why the ISO
is my favorite are: the price at $3 .82, and
the output of minus 44 dB which is the
highest I kn ow of. With no signal into the
TAA-300 the noise can be heard in the
earphones, but it is unlikely you would
ever use that much gain. For all o rdinary
usage the amplifier is perfec tly quiet.

The Variable Feedback Con trol

This feature ce rtainly deserves a section
of its own. Figure 3 shows the details.
There is a 20K resistor carry ing negative
feedback fro m the midpoint of the output
transistors Q20 and Q II , back to t he base
of Q2. This feedback line is bypassed to
ground through a 25 m F capacitor. How
ever, there is a resistor in series with this
capacitor which in the external circuit
diagram is specified as 47n. The amplifier
works fin e wit h that value, but wait until
you try it with a variable SOOn pot in it s
place! With the resistor value at zero, there
is no feed back an d the gain is terrific . With
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From the way this little diamond
sounds you'll be meeting it again and again
in modulators and receivers. I suspect it
will be very useful along with a "turned
around" output transformer, with the Sn
side connected to the TAA-300 ou tput and
the other side , whose impedance should
match the modulating impedance of your
rf output power stage, in the 50 to soon
range. It should be connected with the
secondary carrying the modulated de to
the rf stage, as shown in Fig. 5.

For receiver work just use an 8[2 speak
er, period.

TO RF PWR STAGE 250A
MODULATION IMPEDANCE

500A C.T.

Layout

The layout I used for test purposes is
shown in Fig. 4 , although I imagine this
can be packaged much smaller. The bulky
items are the electrolytics, but once again
Lafayette can help you reduce this size
somewhat. I'll give just one example to
illustrate . The 30 mF at 15V is only 5/16
by 7/S in . long and costs only 23¢, if you
buy 5 of them. Be sure and observe the
polarity!

I used a 10K pot at the input , but with
that fancy variable feedback bit you may
not need it.

Be sure and follow the application
notes, particularly the one about the lower
Darlington output transistor. An input and
output jack, a red and black battery lead,
and you're on the air.

The input lead and components will
pick up lots of hum as a result of that
excellent low frequency response if you do
not take care with shielding. If you don't
want all those lows, use a much smaller
input capacity , especially for voice com
munication.

Fig. 5. Matching the output o f the TAA-300 as a
low power modulator using a small output
transformer connected backwards.

;7;'.0.

*4.71<

320 F
+ TO

84+- ---J SPKA

• •OPEN

GAIN

FEEDBACK t!OQA 22.1\.
CONTROL~

ee
,F +

~8~Pc::,

;+-'--i\±---'i1 TAA-300
8 I

• 2

INPUT

- +

fit CAN UK TOTAL FIXED R OF 5.2K, BUT BETTER
TO USE !lK POT. AND SET FOR 8 rnA TOTAL CURRENT

Fig. 4. Breadboard . test setup for determining
best values. Slightly different values are used here
from Fig . 2. Read the application notes carefully
for a Ust of the precautions to be observed while
experimenting with this Ie. Pin ten is also the
case and can thus be grounded with a heat sink.
A gain control is now always needed and may be
replaced by a feedback control in some applica
tions.

8-9 vee

the pot wide open there is a lot of negative
feedback and the gain is way down, but so
is the distortion. Using the system as a gain
control you are operating at all times with
the least distortion and noise , and the
feedback is at a maximum, which is good .

There may be a reason for not using this
type of gain control, but since it sounds
great I'm going to keep it in , particularly in
modulator use.

Be sure and read the application notes if
you are going to build. To prevent high
frequency instability, the following pre
cautions must be taken : Keep the lead
inductance from the positive supply volt
age to pin 4 to a minimum. To counteract
the high internal resistance of batteries,
especially toward end of life, a 200 mF
capacitor should be connected between 4
and ground. A capacitor of at least .05
should be connected between pin 2 and .
ground to prevent instability of the lower
Darlington output transistor.

Avoid coupling between output and
input leads, especially those carrying sig
nals from a high-impedance source. This
coupling can be reduced by using short
leads, shielded input cable , or by limiting
the upper frequency to IS kHz by means
of a 560 pF capacitor between pin 7 and
ground.
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on ace
isten

to anyone

ese?
W6AM doesn't have to, since he began
using our professional quality V H F
FM 2 meter transceiver with exclusive
Astropoint. The precise and powerful
Astropoint system actually blocks out
all interference. So when one of the
nation's number one hams is having a
2-way conversation he won't have un
wanted interference.
Astropoint is featured on all standard
transceivers including
the rugged, 12 channel
SR-C826M.
It's not only a compact
mobile but even fully
portable with the addi
tion of a battery pack.
And there's a lot more
that appeals to Don
about the SR-C826M

than just Astropoint. All silicon semi
conductors with solid state circuitry.
Ten watts of R.F. output power com
bined with low power consumption.
MOSFET R.F. Amplifiers and mixers.
And the list of features goes on.

Which is why Don Wallace hasn't been
listening to anyone else lately. Not that
he's choosy about who he listens to.
Just whose equipment he listens on.

For complete specifica
tions and the name of
your nearest dealer,
write:

STANDARD
COMMUNICATIONS
CORP,

639 North Marine Ave .,
Wilm ington , Calif . 90744
(2 13) 775-6284



73 TESTS and USES

The Larsen

5/ 8 Wave
Antenna

A ft er a few months o f FM'ing, talking
with FM'ers. and seeing two meter

mobiles by the gross, the eye gets used to
see ing a disproportionate number of the
Larsen antennas on cars. They stand out
immediately to the eye of t he FM amateur
for the simple reason that they are probab ly
the most inconspicuous two meter antenna
there is.

Larsen came into the ham market via the
two-way commercial field , as did repeater
two meter o peration. Naturally these old
time two-way men brought along the an
tennas that they had fo und to work the best
and give the least trouble . . . Larsen.

That little antenna coil on the bottom of
the antenna will handle 100 walls, which
today is ab out the practical limit for FM
operation. The coil is needed to tune the
antenna since it is not resonant at the 5/8
wavelength mode and a good deal of high
efficiency inducta nce is needed to get the
swr down to where the tra nsistor rigs won't
balk. The Larsen irons out the problem to an
insignificant 1.2 :1 swr or better.

Larsen goes that extra mile in efficiency
by silver plating their whip . We all know that
silver is a bett er conduc tor of radio waves
than copper o r chrome (remember those

36

silver plated coils in the beller rigs"), so
silver is an o bvious plus for a mobile whip.
And remember that the silver stays a good
conducto r even when it is oxid ized .

The SIB-wave length is excellent for two
meters since it is long enough to provide a
lower angle of radiation (more on the
horizon) and thus an effective doubling of
both transmitted and received power (+3dB )
without being so long that it is a hazard or
looks too much like a Charlie Brown whip .

Not wanting to make any holes in the
Rover 2000TC, the Larse n NLA-150 anten
na with NLA-TMB (t runk mount b racket)

•
was used, plus a coax fee dline and hardware
mounting kit NLA-l K (installa tion kit) . The
price of the works came to $24 .5 0 + 3.50 +
4.50 = $32. 50. That 's a pretty good deal for
a complete trunk-mount antenna, with feed
line and connector, all of com mercial quality
and built to last longer than the car.

For details on all of the Larsen antennas
and various types of mounts you can get
specifications from Larsen Electron ics,
Jisu N.E. 50th Avenue, Van couver WA
98665. You might mention 73 when you
write to them and address your letter to Jim
Larsen W7DZL .

. . .Staff

73 MAGAZINE



Wm. Lowenberg, Jr. W200J
52 St. Clair Drive
Delmar NY 12054

HOW TO GET THE STUFF

INTO THE HOUSE

U nless you r QTH opera tes on the kind
of budget that permits sable coat

Chr is tmas presents for the XY L, in-ground
swimming pools for the kids, your own ski
cha let at Aspen and casual wee kend jetting
to Aca pulco or Majorca , chances are you are
up against a problem that has face d nearly
every ham since Marconi: Ho w do y ou get
the stuff in to the house unseen . . . or, alter
natively , how do y ou avoid telling her how
mu ch it cost ?

Over a period of so me years of su pporti ng
several hobbies and during wh ich acquisi
tions of new and used cameras, lenses, fly
rod s, table saws, sho tguns, sports cars, etc .,
to say nothing of radio gear, had to be
explained, ra tionalized , lobbied or even con
cea led , this prac ti tioner has assemb led a
variety o f ploys, so me from personal ex
perience and o thers from fellow-hobbyists,
whose contributio ns I acknowledge with
thanks and whose identi ties I had best keep
to myself.

In the hope that so me fellow-sufferer
may find herein the solution to his particular
problem, I have decided to compile and
publish the best of these st ratagems in wh at
might be called , "Hamsmanship, or Ho w to
Build Your A mateur Radio Station Without
Actually Shedding Blood. "

Old masters at the game - AM types and
single-letter prefix gaffers - may find some
of these tac tics old hat. Bu t they will realize
that a whole new genera tio n of amateurs has
come alo ng and, further , the pro blem of
gett ing the stuff into the house without
tou ching off domestic warfare has escalated
astrono mically in these days of nearly 100%
sto re-bought statio ns. Even the newest
Novice, judging from the magazine photos,
sta rts h is caree r with an array of commercial
gear that looks like the control pan el of an
Apollo moonship .

These new hams need our help . Let us
share with them our secrets and our meth
ods. The future - possibly even the surviv
al - of amateur radio may well be involved .
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One word o f caut io n befo re we begin the
lesson : Do not , repeat , do not leave this
copy of 73 lying about the house fo r her to
read . Co mmit these pages to memory and
the n rip them out and either burn them or
put them in an envelo pe and mail to Bo x 88 ,
Moscow. That wa y they' ll never be heard
fro m again.

Now, t hen:
I . This o ne calls fo r the breezy, o ff-ha nd

treatment. You bring in the new scope,
linear, keyer or whatever it is a nd before she
can start with , "How mu ch d id tha t cost?",
you cry happily, "Boy , you couldn't b eat
this for $ 15 " (or whatever figure the traffic
will bear) . Remember, you didn't say you
paid o nl y $ 15 for it - jus t that y o u cou ld n' t
beat it for $ 15 - and that 's the gospel truth.

2 . The David Harum o r o ld -mu le-t rade r
plo y . You come ga ily in to the house with
you r lat est treasure , a smug grin on your
face, a nd e mit so met hing like , "Wow ! Lo o k
what I traded o ld Haywire Magee out of for
my o id rotator. " Never mind mention ing
tha t yo u also fo rked over $250 in add ition
to t ha t o ld rotator to mak e the " t rade ."

3 . A variation of No.2 : Your line is ,
'Can you imagine the d ope letting this go

fo r only $35?" You sure can't , OM . lI is
rock -bottom price wa s $ 15 0 and that's what
you co ughed up . But you didn't say y ou
paid $35.

4 . Another variation : You take the old rig
to you r friendly lo cal ham dealer who se lls
used gear o n co nsign me nt fo r a com missio n.
A few weeks later you re port happ ily ,
"Some guy bough t my oid rig and I got
enough for it t o get this new o ne." Yeah,
enough ma ybe for t he d own payme nt - but
who need s t o know you sti ll o we the
frie nd ly local e tc . $398 .80?

5. Become a home -b re wer. Spend lo ng
hours in the basement work shop . Cut lot s of
scra p metal loudly . Drill lots o f holes ditto .
Bang chassis around . Let the smell o f so lder
ing and sco rc hed in sulation permeate the
house . Study sc he ma t ics at the dinner table .
On the a ir, ta lk loudly a bou t the linear
you ' re bu ild ing. After t wo o r three week s of
th is , come proudly upst airs with t he new rig,
o r whatever. Stripped of nameplate , of

•
co u rse , or eve n without fron t panel. So me
time la ter you ca n "acquire " a cab ine t or
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fro n t panel for it and,," Look, Honey , this
o ld Co llins (or Hea th o r Swan o r ... ) panel

•

I p icked up just fi ts the rig. Looks rea l
com me rcia l, doesn ' t it'! "

6 . Yo u need a garage or workshop where
you can cache the parts of a beam for this
o ne. T hen you make a big show o f going
into t he shop wit h an armload o f old
alu mi num tubing, bust ed TV anten nas , etc .
Emerge some days later , afte r the usual
dr illing a nd saw ing noises , wit h the eleme nts
of your new tri-band beauty a nd , " See wh at
I lashed up . A mazing that you ca n d o wit h a
bun ch o f old alum inum." It sure is.

7. Your XYL has been b ugging you a bou t
getting a new color TV . So you agree to buy
o ne if you can have t he o ld o ne for parts.
Show her th ose grea t a rticles about how y ou
ca n bu ild a five-ba nd KW transceiver with
t he parts scrounged from o ld T V' s. You 'll be
surprised, and you hope she will be , to o , at
t he n if ty new rig ( freq uency cou nter , oscillo
sco pe or w hatever it is you dream o f) you
we re able to build with those o ld TV part s
( plus a few od ds and ends from Heath kit ,
maybe .)

Many o t her suggest ions for inclusion in
this art icle were co nsidered and disca rd ed
for such reaso ns as requ iring o u trigh t lyi ng ,
being t oo impra ct ical o r far-fet ched , or t o o
susceptible o f det ec tion . Others simp ly were
variations o f o ne o r mo re of the a bove , su ch
as disasse m b ling a Whizzbanger 20 00 at a
frie nd 's shack a nd t hen bringi ng it home
piece-by-pie ce in pocket-sized componen ts ;
or installing a new KWM 2 in y our o ld Viking
I ca binet .

No ne o f those so far mentioned , however,
ca n top t he o ne reported by a ham who of
necessity sh all rema in un identified here . At
the time t he first colo r T V was acqu ired fo r
the family , be convinced the XY L t hat o nly
a 60-foot t o we r a nd supe r-d upe~ king-size
antenna would b rin g in the co lo r pic t u re in
their location . To this day she think s that
three-elemen t t ra pped Ligh tn ingb ird t ri
bander is what ma kes Doris Day lo ok so
pretty .

The best we save fo r last ~

Writ e a pie ce fo r 73 Magazin e , a nd with
the fantast ic p rice t he e d ito r pays you fo r it.
you buy t he KW.

...W200J
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Ed Webb W4FQMIl
Technical Editor

-
•

An Anti-CWAutostart System for the Phase
Locked Loop Terminal Circuit

•

A phase locked loop terminal unit h as
been in use in daily unattended opera

tion on the 80 and 20 meter RTIY autostarl
nets for over six months with good success.
The original developme nt and operational
features of the PLL TV were describ ed in
the January 19 72 issue of Ham Radio . The

detector card remains unchanged and its
circuitry is shown only fo r t he sake of
continuity and clarity .

During the six months of testing it became
apparent that the automa tic signal acquisi
tion and tracking (as well as auto matic shift
selection) capability of the PLL was not

TO AIS
RELAY COIL.

K · 11A

SK·l 0 A

SJ"LIO
III 0 .2

•leAL

(GNOl( lil l

PHASE F •• • IK HI TRACK ING
COMPARATOR F.." 50HzLOC KED .. SEC. RC SCHM ITTcoo,

L OW PASS - 2 SEC ,RC TR IGG ER
AF$K l OW PASS PULSE
DETECTOR • SHAP ER TO 51Hl

AND Sf
', ~
~ r -------------- ...,

I OIFF. f-o VOLTAGE I
I NETWORK DOUBLER I
I I

0.' I'-...
I'-...,., <, TO

• V 0 ' -' V S ELECTOR

r'l MAGNETS

PR INT
~-----------..., I NHIB IT
I I (FORCED MARK HOL.D)
I I 3 SEC
I 100 MS f-o SCHMITT ~ STORAGE _ AOTOSTART S

i NETWORK TRIGGER NETWORK
INHIB IT

I
3 SEC. ONI I AUTOSTART 30 SEC OFF

L~'.!..WIDTH...!I~!!.~~T~__-J ,. INFORMATION 0''' AIS RC SCHMITT
"'H NETWORK TRIGGER
'0'SPACE PUL.SES

POSITIVE L.OGIC
AIS FORCE ON A/S FORCE OFF

•

AF INPUT
FROM REC.

SKID
INPUT III
FADM $ K-!OA

Fig. 1. Block diagram of TU.

MAY 1972 TT-7 39



GRQUNO

OUTPUT
TO SIllO
Sl<-I"""

OUTPUT
TO S[!.C,,!.

ec t -

Not es: 1. All P .C. p in con n ecto r numbering is from l eft to
· h t l rn fo' l te e p and p 'ns faci ng t o w ard s the",ORIII" !. ". w t ,

" u ,
SH 5 1-3 v iewer .

Dl;' 2 . All resistors ± S%, % watt un less o therw ise sp

sse uee .,
" ac 3 . The +12 vol t d c p o w er suppl y must have bett

- ~
than 1% regulation and a 100 mA capac i ty .

"" " ,
cr ce cs ,~ co,., ce ~.1 -: 0' 0' 0' ,,0'

~, 00' -lb~ ,~ ~
TP-I

T, 3 ." ."

lei ' • TP-4 ... ",
" 1, '", , ,., " .. .. ,~ t .ce '" '" 2~~ 101< IOI< .,, , • , • '00' '00' , "'" ~14 1

~: • , TP-2 '00' ,, .,. , , ••" " it" "'", sac "0 '"1 .2 2 '" '" '"• '" 00> • ,0 3 3 0" ' ~k,
fc. vee • " ,.. "" OUTPUT ' 0' ~~ IN914 ' "4 .1 1< " • ( HI- ZI '00'

n

"
- - '" '" ,~,

"" .. • .s, '" '"d ing '0' ...
IN914

SK·l0A

W.C.!.
Paten t Pen

cr
22

(.":0 ~)>------')

~. ) )
ca,

(A) sse mode input frequenc y range : 800-2200 Hz ; V CO f r eq u enc y set t o 1S00 Hz b y RS.
(B) Normal mode input frequency range : 1800-3200 Hz ; V CO frequency set t o 2S00 Hz by A6 .

( Cl N o ise squelch adj ustm en t R 16 set for zer o cutout at TP -S w ith random no ise in p u t .

Fig. 2. Phase locked loop detector.

always an asset. In o ne case - that in which
a CW signal came into the captu re range
of the loop - it proved to be a detriment. In
this case the autostart would think that it
was receiving valid RTTY informa tion and
cause the te leprinter motor to tum o n, the
result being a few feet of paper with nothing
but garbage on it.

PLL AFSK Detector Characteristics

The PLL detector was designed to
operate with low input tones from SSB
transceivers or the normal range RTTY tone
frequencies at the flip of a switch . The PLL
detector wo uld respond only to an AFSK
signal that shifted higher in freq uency during
the space pulse. The PLL VCO normal
rest ing freque ncy is set at the mid-range
point of the lock frequency or capture
range. If a CW signal appeared anywhere in
the frequency range bet ween the VCO rest
ing freque ncy and the upper capture limit
frequency the TV would lock on it as it
thought it was a valid AFSK signal and it
would activa te the autosta rt. This condit ion
will only occur when there is no valid RTTY
signal present or if the CW sign al is more
than 8 dB stronger than the RTTY signal .
The PLL has a capture effect much like t hat
of an FM receiver.

Autostart and Selector Magnet Drive

The original autostart was activated by
space pulses charging an RC time constant to
a prede termined trigger level. This trigger
level caused a Schmitt Trigger to fire and
activate the solid state motor co ntrol relay.
The mark and space pulses drove an inverter
that in tum drove a constant current type of
selec tor magnet driver. The SMD (Selector
Magnet Detector) gave extreme ly fast rise
and fall tin es. The selec tor magnet keying
pulses had very flat to ps and lit tle overshoot.

Anti-CW Autostart

The RTTY charac te r having the longest
space condition is the " BLANK" key . This
character has all of its 5 level 22 IDS

in formation bytes in t he space condi tion.
These . plus the sta rt pulse. have a to tal space
condi t ion of 132 ms at 60 wpm (45 baud s).
Therefore we can add a little safety margin
and say that any AFSK sign al that causes the
PLL detector to go to the space condition
fo r more than 150 ms is no t RTTY. Most
CW signals under 15 wp m have "Dahs"
longer than 150 ms and thus would ac tivate
a pulse width discriminator. The pulse width
discriminator would be set for 150 ms and
be fed by space pulses. In this case the
outpu t fro m the PLL detector is 0 fo r mark
and +IOV de for space . These space pulses
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received no w and the o utp ut from Schmitt
Trigger went to the zero state, C203 would
remain charged because 0202 .would be
reverse biased . C203 fu nctions as a mark
hold or non-prin t mem o ry. The positive
charge on C203 is co nducted through R205
and 0 20 6. This fo rward biases the selector
magnet driver (0202) and causes curre nt to
continuously flow through the selector mag
net co ils. This prevents the teleprinter from
printing. The same positive c harge that
fo rward biased the SMO (0202) also reverse
biases 0205. This allows the mark-hold
mem ory to override input information from
the PLL detector to the SMO. 0 203 is a
series gate that is normally biased on. It
allows the positive space pulses to flow
through 0214, R207, and 0204 to the
autostart time constant forme d by C204 and
R21 4. When enough posi t ive space pulses
charge C204 to the second Schmitt Trigger
(lC22) firing point it fires and goes to the
high state and turns on the solid state
teleprin ter motor control re lay . But when
C203 is charged and puts the te leprinter in
the print hold condition, part of its (C203)

•
positive charge also fo rward biases 0 203 and
this reverse biases 0 203 . When 0 20 3 (series
gate) turns off no furt her posit ive space
pulses are allowed to flow to the autostart

through
pulse is

to charge
if a mark

C203
Even

are fed to both the selector magnet d river
inverter stage and to a voltage divider R20 I
and R20 2. The output arm of R20 2 is
co nnecte d to C202 that is in parallel with
the input to Schmitt Trigger IC20 I. R202
and C202 form a simple RC charging circ uit
tha t is charged by the positive 10V space
pulses fro m the PLL detector. The time or
pulse width that it takes a space pulse to
charge C202 up to the Sch mitt Trigger's
input firing point of about + 1.5V can be set
by adjus ting R202. The positive space pulse
is also applied to D201 and reverse biases it.
However when the input from the PLL
detector goes to the mark condition of
almost OV de. the po sit ive charge on C202 is
discharged t hrough 020 1. This way each
time a mark signal or no signal is received
(there is no output fro m the PLL on no ise
because of the noise squelch) , the RC timing
circuit is reset to almost zero and read y to
measure the next bit o f space information .
R202 is adjust ed so that any space pulse
greater than 150 ms will charge C202 to the
Schmitt Trigger (lC 20 1) firing point. When
the Schmitt Trigger fires, its positive o utput
pulse is conducted through 0 20 2 to charge
C203 .

R204 allows
0 202 in 8 ms.
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Fig. 4. Interconnect wiring.

,

RC circuit. Thus if the teleprinter mo tor is
off it will slay off. If it is o n , the lack of
autostart posit ive space pulses will cause the
printer motor to t um o ff In 30 seconds.,
Once the CW ceases, the T U will allow the
teleprinte r to go back t o the print condition
in 3 seconds afte r the last space pulse of
mo re than 150 ms. At the same time the
autostart gate is reopened.

A RTTY, AFSK signal will turn the
teleprinter on in 3 seconds . The teleprinter
solid sta te m otor con trol relay has a d elayed
dropout of 30 seconds. Even during this 30
second dropout time if a CW signal should
appear in the upper capt ure range o f the
PLL d etector the an ti-CW circuit will fu nc
tio n and place the teleprinter in a non-print,
condition.

AFSK- FSK Keying.

Keybo ard outputs are provided to key an
AFSK oscillator and an inverter option th at
keys an o pto-e lectronic isolator that is used
to key a negative FSK voltage . Such a
voltage is fo und o n the Signal One CX-7 A.
But provision is also made for key ing a
positive voltage FSK at the flip of a switch .

•
The maximum voltage across the o utput of

the o pto-electronic isolator is 30V de . An
FSK reversing switch is also provided on the
main frame wiring schematic .

Adjustments for the
Anti-CW and SMD Card

There are only two adjustments so that a
YO M and screwdriver will be all t hat is
required . With the teleprinter connected,
monitor TP-203 with the YOM and adjust
R210 fo r a reading of 3 .75 V, Th is indicates
a loop curre nt of 60 rnA. Then while
receiving a 60 wpm RTIY signal, adjust
R202 to the point where the machine
occasionally go es in to the mark-hold (non
print) mode and then back the pot off j ust a
little. That's it ; nice and simple . Now when
you come back to read the copy on the
teleprinter there will be no more "junque"
caused by CW.

, . .W4FQM/l

NOTE 1. IC202 and 202 are by AMPEREX
ELECTRONICS CORP.

NOTE 2. P.C. boards and built P.C. boards are
available from WCI, P.O. Box 17, Schaumburg IL
60172.
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Complete with : Dynamic Mike,
O' l-S Carrying Case, 120 VAC
and 12 vac Cords, Speaker/
Headphone Plug and 10 Ni·Cad
Batteries.

5199 !~ur Net

AA-22 Amplifier $149.95
MM K-22 Mobile Mount $6.95
BBLT-1440 Hustler Ant. $27_95

Versatility plus! ... in a

2 Meter FM Transceiver

Over-the-shoulder, mobile, or at home
Completely transistorized, compact, portable.
Capacity for 6 channels. Built-in telescoping
antenna, and connector for external antenna.
Use barefoot or with accessory ampl ifier. Ex
ternal 12 VDC or internal ni-cad batteries,
built-in 120 VAC battery charger.

GENERAL: • Freq . coverage: 144-148 MHz. 6 channels, 3
supplied • Push-to-talk X mit • DC Drain : Rev, 45 mA;
Xm it, 450 mA • Size: 5-3 /B" x 2-5/16" x 7-1 /B" , 3-3/4 Ibs.

RECEIVER: • Transistorized crystal-controlled superhet. 1st
IF: 10.7 MH z, 2nd IF: 455 kHz. Ant. Input Imped : 50 ohms
• Sensitivity : 1 p.V or less/20 dB S+N/N • Audio Output:
0.7 W. Built-in speaker.

TRANSMITTER. RF Output over 1 W. Freq. Dev. adj. to
15 kHz max., factory set to 5 kHz.

GENERAL. Freq. coverage:
144-14B MHz. 12 channel s,
3 supplied. Push-to-talk Xmit
• AC drain: Rev, 6W; Xmit,
50 W • DC drain : Rev, 0.5A;
Xmit, 4A • Built-in Power
Supply: AC, 117V 50-60 Hz;
DC, 13.5 V±lO%. Size: 7-7/B"
x 2-3/4"x 10-1 /4", B-l/4lbs.

EXCEPTIONAL QUALITY ...

VHf fM Transceiver

Including transceiver, 3
channels supplied, mobile
mount, dynamic mike and
built-in AC-DC power supply.

TRANSMITTER: • Transistorized with 6360 output tube.
RF Output: over 10 W • Freq. Dev: Adj. to 15 kHz max.•
Freq . Stability : +.001 % or less. Output Imped: 50 ohms.

RECEIVER: • Completely transistorized, crystal-controlled
: ~:

529 . 95 I superhet • Intermed. Freq: 1st 10.7 MHz, 2nd 455 kHz - i;:
Input Imped: 50 to 75 ohms. Sensitivity: O.5pV or less/20 '1:

Amateur Net fi dB quieting; 11lV or less/3D dB S+N/N at 10 kHz dev.. 1 kHz ri
Accessory BS LT-1440 Antenna: ;,:!! mod. • Audio Output, 0.5 W • Spurious Sens., > - 60 dB. :iJ

Hustl er 3.4 dB gain $27.95 1: : ::~~:%tm:~©IDm::::Wj:ii):Wk':""}{ii# : ~i0<'>~"'"-%.'{W~: ::;%i&)E;~~rr:;;~T{VX:: :::tWll: ~ : ::~:%:i:i:i%t*t7{gwiJ

R L DRAKE COMPANY IE1M» mm!D'• 540 Richard sr, Miamisburg, Ohio 45342
• • I Phone, 15131 866-2421 • Telex, 288-017

(j)



entica (Almost) wins!
The Two Hottest Receivers We've Ever Made!
One for Hams, One for SWL's. And Both Are
Crystal Controlled on 11 Bands for Great DX.

• ••.. ~.. . .....
_.

.,_'. r;. ~~~;;;:;~~~~~~~~
".

speaker optional

-•

AX·190 HAM RECEIVER

SX·190 SWL RECEIVER Sold only at Radio Shack and Allied Radio Stores
When Radio Shack sets out to build the two "best buy" receivers on the market, you
expect a lot i And you get III A 4-FET front end with 0.5 microvolt sensitivi ty on SSB/ CW
at 10 dB SIN. Crys tal control led 1st oscil lator and BFO for best USB /LSB/CW. Pre
selector. 25/1 00 kHz calibrator. Dual conve rsion. Ceramic filter. AGe and ANL. Q-Multi
pll er. Concentric RF/ AF gain controls. Dual AC/12VDC supplies. And everything else
you need for the OX you want- including 12 crystals.

•

THE AX·190. With crystals for 80 meters, 40 meters, 20 meters, WWV (15 MHz), 15 meters ,
11 meters, 10 meters in 4 bands. plus blank 500 kHz band (crysta l extra) between 3.5-10 MHz.

THE SX-190. With crystals fo r 80 meters, 49 meters, 40 meters, 31 meters , 25 meters , 20
meters , 19 meters, 16 meters, 11 meters, plus 2 blank 500 kHz bands (crystals extra) between
3.5·10 MHz and 10-30 MHz.

'adlOl
and ALLIED RADIO STORES

la' A TANDY CORPO RATION COMPANY

2725 W. 7th 51. Ft. Worth. Teus 76107

Over 1370 Stores
Nationwide!

Please PRINT Clearly
____________ Apt. #'__

Or order by mall. We' l l Ship Any
where In the USA for $10 extra .
Include app li cab le sales tax ,



STUDY GUIDE

Questions & Answers Part II
21. How does the beat frequency oscil

lator affect the tuning of a single sideband'
signal?

A. Extremely. The bfo signal takes the
place of the original (and suppressed)
carrier, and must be properly positioned.
Thus the bfo tuning and the main tuning
interact. With unselective receivers, the bfo
pitch adjustment may be used for fine
tuning. With narrowband receivers, the bfo
should be set to place its signal at the
proper point on the filter's passband, and
the main tuning alone used to tune in the
signal.

22. Can a lossy transmission line be used
to transmit signals? Explain.

A. Yes. No matter how great the loss in
the transmission line, at least a small part
of the original energy will appear at the
load end of the line. If losses are high,
however, only a very small part of the
input energy will appear at the output, and
line efficiency will be low. If losses are
sufficiently high and the line is sufficiently
long, the energy appearing at the output
will be insignificant. Thus at VHF, several
hundred feet of lossy coaxial cable may be
used as a highly efficient dummy antenna.

23. How can you distinguish between a
product and an envelope detector?

A. The presence or absence of a bfo is a
sure indication, in that every product
detector requires a bfo. Thus if no bfo is
present, the detector must be an envelope
detector. However the converse is not true;
many envelope detectors have bfo's asso
ciated with them to inject a local signal

MAY 1972 SG·'o

into the envelope prior to detection. In
general, both detectors operate in the same
way: each is a non-linear mixer circuit,
which demodulates the incoming signal by
mixing the sidebands with the carrier. Thus
when the bfo is off, a diode detector acts
as an envelope detector, while with the bfo
turned on, the same detector is a product
detector.

24. How can a receiver be adjusted for
SSB reception when the receiver does not
have a product detector?

A. See question 23. Strictly speaking, if
the receiver is incapable of product detec
tion it is incapable of receiving SSB signals
as such . The SSB signal can be converted
into one containing a carrier by external
carrier injection , using the transmitter vfo
or a separate signal-frequency oscillator.

In general, however, the term "product
detector" is used for a special kind of
product detection circuit tailored to best
reception of SSB signals; many receivers
which are capable of product detection do
not have "product detectors" in this sense .
With such a receiver, audio gain should be
turned all the way up and output adjusted
by means of the rf gain control (to assure
that the SSB signal is weak, at the detector,
in comparison to the bfo signal). The bfo
should be turned on, and the signal care
fully tuned using both main tuning and bfo
pitch controls until the speech becomes
recognizable .

25. How do mica and paper dielectric
bypass capacitors compare at different
frequencies?
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A. Mica capacitors have much lower
internal inductance than do paper capaci
tors, due to differences in their construc
tion. The difference is negligible at fre
quen cies below the broadcast band , and
may be tolerated at frequencies up to 4 o r
5 MHz, but as frequency increases, the
paper capacitor behaves more as a coil than
a capacitor and mica or ceramic units must
be used. Mica can be used into the VHF
range ; ceramics can be used through UHF,
with care.

26. Discuss the advan tages and disadvan
tages of electrolytic versus paper filt er
capaci tors.

A. For the same capacitance value and
voltage rating, paper and electrolytic filter
capacitors compare as follows: paper is
bulkier and more ex pensive than electro
lytic, but has high er leakage resistance and
much better resistance to aging . The elec
trolytic capaci tor has many disadvantages ,
including low precision of capac itance val
ue, variation of value with age and applied
voltage, sensit ivity to polarity of applied
voltage, and a tendency to dry out. These
are all, however, o f little importan ce in
power-supply filt er applica tions. Paper ca
pacitors may have mu ch greater inductance
than electrolytics (which may be co n
structed in a non-inductive manner) .

27. Where in a receiver circuit should a
lim iter/blanker stage be placed to pro vide
max imum utili ty ?

A. Since the limiter/blanker circ ui t 's
purpose is to remove sharp impulse noise
spikes from received signals, and such
spikes cause highly selective circuits to
" ring," t he circ ui t should be placed ahead
of all highly selective circuits fo r best
results. Such a circuit usually is placed
between the first mixer and first i-f strip, as
a comp romise between circuit ringing and
achieving enough amplificat ion to o perate
the blanker.

28. What freq uency should a crystal
oscillator circuit be tuned to for maximum
stability ?

A. That frequency which provides th e
minimum amount of feedback voltage
across the crystal, while maintaining oscil-
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lation and good "starting" qualities. Usual
ly this will be a frequency somewhat higher
than the crystal's o perating frequency.

29. What are microwave frequencies?
What type of oscilla tor is commonly used
to generate micro waves?

A. The term "microwave" is a loosely
defined concept referring to frequencies
higher than the UHF region yet lower than
visible light. In general , any frequencies
above I GHz ( 1000 MHz) may be consid
ered "microwave ." Another term ofte n
use d no w for similar frequencies is "milli
meter waves," which refers to frequencies
with wavelengths measured in millimeters
rat her than meters.

Three types o f oscillators are commonly
use d to gen erate microwaves. They are the
magnetron , the klystron , and the traveling
wave tube (TWT ). All operate o n velocity
principles, rather than the intensity prin c
iples used at more familiar frequencies.

30. What are some of the fa ctors that
affect the -field strength of a signal from a
radia ted an tenna?

Field strength is influenced by many
factors. A primary factor is the amount of
power applied to the antenna for radiation .
Another is the distance between antenna
and measuring point, since field strength
falls o ff as the square o f the distance . Still
another is the directional pattern of the
antenna, which determines what propor
tion of the applied power is radiated in any
specific direction. Reflections and multiple
transmission paths can cause variation o f
field strength with small changes o f mea
surement position , and both atm ospheric
and ionospheric conditions can cause field
strengt h to vary from day to day. Signal
freq uency plays a large part in determining
how the o ther fac tors affect field strength .
For this reaso n, field st rength is almost
impossible to predict, and must' be mea
sured fo r an accurate determination in any
specific case .

3 I. What fac tors de termine the fre
quency at which a quartz crys tal will
oscillate? l.ist some of th e advantages of
using crystals in amateur equip ment.

A. A quartz 'cryst al's oscillating fre
quency is determined primarily by physical
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dimensions of the crystal and by the
"mode" of mechanical flexure within the
crystal itself, and also may be modified by
temperature and by the external circuit to
some degree.

The major advantage of using crystals in
amateur equipment is that it provides the
most stable resonator yet known, so that
oscillation remains on the same frequency
for the same crystal within very narrow
limits. Other advantages include ease of
frequency determination and the ability to
switch from one operating frequency to
another and return without tedious adjust
ment, by replacing one crystal with anoth
er.

32. Explain the properties of a quarter
wave section of rf transmission line. How
would these properties change if the out
put ends of the section were short-cir
cuited?

A. An open-circuited quarter-wave sec
tion of rf line has the properties of a
series-resonant LC tuned circuit. That is, its
impedance between terminals is very low
(nearly a short circuit). Apparent Q of such

a resonator is very high, and tuned lines are
used in VHF transmitters as tank circuits.

A shorted quarter-wave section reverses
"

its characteristics to those of a parallel-
resonant LC tuned circuit, and offers high
impedance (nearly open circuit conditions)
at its input terminals. Such a line may be
used as an insulator.

A quarter-wave line connected between
two different impedances acts as an imped
ance transformer: the output impedance
for matching conditions is equal to the-line's impedance, squared, divided by the
input impedance value. Conversely, line
impedance in order to match must be equal
to the square root of the product of input
and output impedance values.

•

33. How should a wave trap be connect-
ed to a receiving antenna circuit to atten
uate an-interfering signal?

A. A parallel-tuned wavetrap should be
connected in series with the antenna and
receiver so that all incoming signals must
pass through the parallel-tuned circuit be
fore reaching the receiver. A series-resonant
wavetrap should be connected across the

MAY 1972 SG -11 47



receiver's input terminals in parallel with
the antenna, so that it shorts out the
undesired signal. Both types of wavetraps
may be used at the same time if desired . At
VHF and above, quarter-wave line sections
may be used as wavetraps (refer to ques
tion 32 for parallel between line sections
and tuned circuits).

34. Why are synchronizing pulses trans
mitted with television signals?

A. To assure that the horizontal and
vertical sweep rates at the receiver are the
same as those at the transmitter, thus
making certain that the electron beam is at
the same spot on the picture tube face as
compared to the camera's scanning beam at
each instant during the transmission.

35. How mayan amateur check his
transmitter for spurious sidebands?

A. By use of a selective receiver. The
transmitter should be operated at mini
mum power into a dummy load to avoid
overloading the receiver's input circuits,
and the receiver then tuned over a wide
range (several kHz) either side of the
tran smitter 's signal while normal modula
tion is applied . Spurious sidebands will
appear as "splatter" or "buckshot," coin
ciding with voice peaks usually but not
necessarily.

36. How can the safe power input to a
crystal oscillator circuit be determined?

A. The "safe" power input , not to be
confused with the "proper" power input,
may be determined by operating the oscil
lator at various power levels, increasing
power each time, and observing the output
signal for 30 seconds or more at each level.
When power input approaches the "un
safe" region, the heat generated in the
crystal will cause its dimensions to change,
thus making its output frequency drift.
The more unsafe the condition, the more
rapid the drift of frequency. "Proper"
power input is well below the unsafe level;
it is the minimum which will produce
reliable oscillation .

37. Define the term decibel. How is the
decibel used [or voltage and power calcula
tion ?

A. The decibel is one-tenth of a "bel."
The "bel," in turn, is a measure of the ratio
between two power levels, and is the

4 8

logarithm (to base 10) of that ratio . The
mathematical formula defining the decibel
(abbreviate d dB) is:

P2
dB = 10 log 10 P1

DB are used to compare voltages, but
the comparison is meaningful only when
the voltage is converted to a power level
unless both voltages appear across the same
impedance. If both voltages appear across
the same impedance, dB can be used with
voltage ratios. Since power varies as the
square of the voltage, the square of the
volt age ratio must be used . This is account
ed for in the formula by multiplying the
log by 2, to produce the familiar 20-time
factor.

A dB value of "0 dB" ind icates that
both powers are the same, or both voltages.
a 3 dB ratio indicates that one power is
twice the other, or one voltage is I .414
times the other. A 6 dB ratio indicates 4
times the power or twice the voltage. A 10
dB ratio indicates a 10-to-1 power ratio or
3.16228-to-1 voltage ratio. A 20 dB valu e
indicates a 100-to-1 power ratio or 10-to-1
voltage ratio.

The usefulness of the dB system of
measurement lies in the fact that it mea
sures a ratio rather than ab solute values,
and almost all measurements and calcula
tions to which it is applied are affected
much more by ratio than by absolutes.

38. How are the emitter, base, and
collector o[ a transisto r biased [o r am plifier
operation? How are they biased [or cu toff
[open circuit) and saturation (short cir
cuit)?

A. For amplifier operation, the base
emitter junction of the transistor must be
forward biased (conduct ing) while the col
lector-base junction is reverse biased (non
conduc ting). Bias values and the amount of
current injected into the base-emitter junc
tion are chosen so that conduction occurs
between collector and emitter, and the
amount of conduction which occurs is
determined by the value of base current .

In switching operation , to achieve cut
off the base-emitter junction is reverse
biased (non-conducting) which blocks vir-
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t uull y all cond uc tio n in the co llec to r
cmi t tc r circ uit. Saturation is obtain ed by
for ward bias o f the base-emitter junct ion.
with injection of maximum curren t. In
hoth cases. the collector-base junction is
reverse biased.

No te that the o nly di fference be twee n
amplifier ope ra tio n and the satu rat io n con
dition is th e amount of current injected
into the base-emitte r junc t ion . With some
types of tran sist o rs, no reverse bias is
necessary to achieve cutoff; merely re
ducing the injection curren t to zero does
the job.

Transistors designed fo r amplifier use
are built to opera te best in the transition
region between cu toff and satu ra tio n ;
th ose design ed as switches are built for
minimum resistance in saturation with
m a x imum resistance at cu toff, and
properties in the transition regio n may be
neglec ted. However many devices designed
for one purpose work well fo r the other.
an d vice versa .

39. Ho w do NPN type transistors differ
[rom the PNP type ? Ho w does their bias
differ?

A. Transist ors always co nsist o f two
types of semiconducto r material in three
regions, forming the emitter, base , and
collector. The ty pes o f material are UN"
type, which has an excess o f elec t rons, and
" P" type, which has a shortage .

An NPN tra nsistor uses N·type material
fo r emitter and collector, wit h P-ty pe for
the base. A PNP, on the o ther hand , uses
P-type for emitter and co llector, and
N-type for the base.

Polarity o f all bia s conn ections is re
versed from one type to th e o ther. Fo r
instance, an amplifier circ ui t in th e conve n
tional co mmon-e mitter configuration may
have the emit ter grounded, with negative
bias going to both collector and base
through appropriate resisto rs, to establish
the required bias condit ions fo r a PNP
transistor. If an NPN is used in the sa me
circ uit, the bias polarity must change fro m
negative to positive.

40. How can the output circuit of a
tran sm itter he adjus ted tv increase or
decrease its cou pttng to th e antenna sys
tem?
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of man-made signals such as "ignition
noise" or the "static" caused by sparking
at the contacts in electric motors. Electri
cally, however, these are signals; "noise
limiters" deal with these unwanted signals,
which are most usually generated by the
sudden interruption of current flow which
mayor may not be accompanied by a
visible spark.

Natural "noise" is a random change of
energy level, which is more or less evenly
distributed across the electromagnetic spec
trum, and is not "coherent" (that is, it has
no specific frequency as such) . In the audio
range, it manifests itself as a hiss or frying
sound.

Such noise is basically due to the
statistical unpredictability of energy-level
changes within the individual atoms which
go to make up the universe, and because of
this is always present. In amateur practice,
it is generally characterized by its apparent
origin . Thus we have, for example, "anten
na noise" which is present with the signal
when it arrives from the antenna. This is, in
turn, composed of "galactic noise" which
arrives from outer space, "atmospheric
noise" which originates within our own
atmosphere and ionosphere, and "thermal
noise" which originates within the con
ductors of the antenna and feedline (as
well as within the components of the
amplifier's first rf amplifier stage). Noise of
this sort is always proportional to tempera
ture ; the higher the temperature, the great
er the noise voltage. In fact, in radio
astronomy noise levels are measured in
"degrees Kelvin" which are a measure of
the temperature of the apparent noise
source.

Besides antenna noise, we have "receiver
noise," which includes thermal noise in the
components ahead of the first rf stage ,
"shot noise" in the tube or transistor of
the first stage, "partition noise" from
multi-grid tubes in the rf amplifier chain,
and "mixer noise" contributed by the
mixer stage(s).

All these noise voltages, except for
man-made "noise" signals, are very low,
but with the high amplification available in
most receivers, provide a lower limit to the
receiver's sensitivity.
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A. The output coupling adjustment de
pends upon the type of output circuit
used. A pi-network output circuit's cou
pling is determined by the output capaci
tor; the more capacitance, the less the
coupling. A link-eoupled circuit is deter
mined by physical coupling of the link to
the final tank; the closer, the greater the
coupling.

41. How do filters attenuate harmonics
emissions?

A. We assume that the question refers to
low-pass filters, since high-pass filters
would not attenuate harmonics, and a
bandpass filter would reduce harmonics in
the same way as does a low-pass unit.

The filter consists, then, of one or more
sections which contain series inductance
and shunt capacitance. Reactance of the
inductance rises with frequency while that
of the capacitance falls. The harmonics
being at a higher frequency than the
desired signal, their energy is opposed by
the increasing reactance of the inductance,
and finds a ready path to ground through
the reduced reactance of the capacitance.

In some cases, resonant circuits are
employed to trap out specific harmonic
frequencies. Refer to questions 32 and 33
for discussion of wavetraps.

42. List several advantages and disadvan 
tages each for Class A , Class B, and Class C
amplifier operarion.

A. Class A offers greatest linearity (least
distortion) and simplest adjustment during
operation, but is least efficient in use of
input de power and is limited in power
handling capability.

Class B offers improved efficiency and
power output capacity, but at the cost of
increased distortion and critical adjust
ment.

Class C has highest efficiency and rela
tively uncritical adjustments, but inherent
ly distorts the signal and so cannot be used
when the signal envelope must be pre
served. It also produces much greater har
monic output.

43. What are some different types of
noise voltages encountered in amateur re

ceiv ers? How is each type generated?
A. The word "noise" may be mislead

ing, because much "noise" actually consists
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44. What an: current and voltage charac

teristics along a transmission line when it is
matched and mismatched?

A. Assuming that the line has losses so
low that they may safely be neglected , in a
matched line the curren t will be the same
at any point, and so will the voltage .

When a mismatch exists, the current and
voltage values will vary cyclically along the
li ne, repeat ing every half-wave along the
length of the line, and curren t and voltage
will not necessarily be in phase with each
other. The ratio between minimum and
maximum is expressed as "standing wave
ratio ," and is propo rtiona l to the ratio o f
mismatch . That is, a 50n. line terminated
in lOOn. will display a 2-to-1 ratio between
maximum and minimum voltage, and has a
VSW R of 2.0.

45. How do receivers f or remote contro l
of objects and regular type communica
tions receivers differ in basic o peration ?

A. Normal communications receivers are
intended to provide information to human
beings, and normally do so in the form of
audio signals t hrough headphones or loud-
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speakers (a lthough an RTTY station does
so via prin ted wo rds o n paper) . Remote
control receivers, on the othe r hand are
intended to provide information to ma
chines to control t heir actions, and normal
ly do so wit hout output transducers such
as phones, speakers, or printers, by means
of elect rical signa ls which directly actuate
the controls.

In additio n, com munica tions receivers
usually offer continuous tuning over sever
al frequency bands, if not the entire
spect rum, wh ile remo te-control receivers
are usually fixed-tuned o n a limited num
ber of channels. However, some commer
cial communications receivers (such as
those used in aircraft communication) are
fixed-tuned, while nothing prevents in cor
poration of continuous tuning in. a remote
con trol receiver. T he outp ut-signal distinc
tion is the defining difference in characte r
ist ics.

This marks the half-way point in the
FCC study list. Questions 46 through 90
will be continued in June 73.

.Staff
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Peter A. Stark K20AW
196 Forest Drive
Mt. Kisco NY 10549

Part 1 0 f 3 parts

F requency counters have been finding
their way into more and more ham

shacks since two-meter FM activity made
accurate frequency measurement a must.
Even some sideband equipment now comes
with digital frequency read out.

Although a number o f freq uency counter
designs have appeared in 73 and elsewhere.
we decided it was time to come up with a
new design. We have gon e out of our way to
make the building of this counter as easy as
possible, and yet to produce a counter o f
really top-notch performan ce. The complete
information you need to build your own
counter will be presented in three parts. This
month we will give a complete description of
what the counter is and what it can be used
for, as well as the complete parts list so you
can start collecting parts if you decide to go
ahead. Next month we will give the com
plete logic diagrams and theory of o peratio n.
The month after that we will have the
printed circuit board layout, parts layout
drawings, and construction and o perating
information .

And now a little information abou t the
counter:

1. The basic counter measures up to 20
MHz, although many IC's go past that. One

of our prototypes goes up to 35 MHz, and
the other goes to about 40 MHz. But that's
only the basic counter - an optional VHF
pre-scaler mounts on the same board and
extends coverage to above 200 MHz. De
pending on the Ie's, you may get operation
higher than that. We've had our proto ty pe
counting at the upper limit of our signal
generator, which is 250 MHz. With a simple
modification , the scaler range can be in
creased to typically 320 MHz though at
reduced sensitivity .

2 . It is easy to build. Except fo r the
power su pply, all o ther small parts fit on to
one 7 x 10 in. printed circuit board . This
means there's a minimum of external wiring
and less chance for error. The p.c. board
layout, etched boards, and complete parts
kits are available to make the job even easier.

3. The resolution is within I Hz with the
basic counter up past 20 MHz, and within J0
Hz with the VH F scaler . The accuracy
depends o n the quality and type of refe rence
crystal used ; the circuit allows you to
zero-beat the crystal against WWV. With the
AT-eut series-resonant crystal suggested the
specs say that the dri ft should be less than
0.5 parts per million (ppm) per mon th
(equivalent to about 75 Hz at 2 meters) and
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Fig. 1. Counter block diagram .

the te mpera tu re coefficien t shou ld be abou t
0 .077 ppm per degree Centigrade (about 12
Hz at 2 meters). In our counter the cry stal is
mounted close to the edge of the p .c. board
with the idea that so med ay we will place it
in a crysta l oven . Let's face it - the measure
ment accuracy is only as good as the
reference crysta l accuracy, and all the really
expensive commercial counters have crystal
ovens . (The Heathkit doesn 't and it drifts
with temperature.) Although we will not
describe an oven in this article, we suggest
you keep it in min d fo r th at certa in " some
day ."

4 . The design is really up to date . It uses
the latest TTL and ECL integrated circuits.
To simplify const ruction, complex MSI
(Medium Scale Integrat ion) Ie's are used to
reduce th e number of interconnections. Al
though the board is laid out for Numitron
readout tubes, light-emitting-diode (LED)
readouts can be used to provide sta te-of
the-art reliability as well as really snazzy
looks.

5. The price is really rea sonable. Com
plete with all parts, including cabinet line
cord and all the other necessary things so
often forgotten in parts estimates, the entire
counte r with VHF prescaler will cost you
about half of what you'd pay fo r the
cheapest commercial units, including kits.
Here's how the price breaks down into the
various portions of the counter.

a. Basic counter circuit ry including all
IC's and small parts, but not includ ing VHF
prescaler , readout indicators, and power
su pply - about $6 5 .

b . Power su pply - abou t $ 15 .
c. VHF prescaler, o p tional - about $25 .
d . Readout indicators and associated cir

cuitry .
The price depends on which indicator type
you choose . Numit ron read outs will add
about $25, miniature incandescent read outs
(sometimes called Minit rons) will cost about
$20, and LEOs will cost about $35 (prices
from one so urce dropped to $6 per LED at
the time of writing, and we expect other
dealers to follow su it .) T hough the Min itrons
art' the cheapest, we don ' t rea lly recom mend
them since the $5 saving over Numit ro ns
doesn 't just ify the added work. Numitrons
are viewed from the side , and plug right into
the p .c . board . In this way you can read the
digi ts from the fro n t of the board . T he
Minitrons, on the other hand , are viewed
fro m the t op . This means you need a
separate p.c. board, mounted at right angles
to the main board and in front of it , to
provide a convenient readout. Those two
boards will connect to each o ther with 38
wires! Incidentally , the LEOs mount the
same way , but that's the price o f progress.

e. Cabinet, input connectors, te st leads,
assorted hardware etc . - abou t $ 15.

These pri ces assu me you have t o go out
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and buy all new parts, though not necessari
ly from a dealer who charges list price . Quite
a few of the LC's are available at below-cost
prices from a number of mail order outle ts
around the country , and we used these
prices in calculating the t otal price.

If you have a modest sized junk-box , y ou
may be able to shave these prices a bit , but
don't expect miracles. Unless your junk-box
is very modern , it probably won't co nta in
too many useful parts aside from things like.
switches, connectors, fu se and line cord. and
the like. Still , it seems quite reasonable that
with a little effort y ou co uld build the
complete coun ter with Numitron read out
but less VHF scaler for less than $ 100 , and
for about $ 125 with it. This is roughly half
or less of the price o f the Heathkit coun te r
o r counter/scaler combinat ion. And it isn't
much more than some commercial VHF
scalers alone.

Interested? Then let 's get on with the
description. Figure I shows a fairly complete
block diagram of the entire co un ter . The
individual diagrams for each block will be
shown next month, and the blo ck diagram
gives the figure number for the detailed
diagram.

The in put signal is fed by the HI-LO
switch to either the 0 -20 MHz input circu it,
or to the VHF prescaler. The low frequency
input circui t just converts the input sign als
into digital pulses, while the VHF prescaler
divides the input frequency by 10 to bring it
into range of the rest of the counte r circuit
ry . The outputs of these two circuits are sent
to the input selecto r, which selects one input
and sends it on to the coun t enable gate ,
which is part of the co unters. The coun t
enable gate is opened by the control circuits
for a specified length of t ime , and the
number o f cycles during that time is counted
by the counters. The count is then trans
ferred in to the storage latches, which hold
the count while the co unters take the next
coun t, to produce a non-flickering display .
The output from the storage latches goes to
the decoders, which then feed the display
readouts. The display shows a five-digit
number and has an over-range light if the
co unt exceeds five digits.

The time referen ce for the coun t enable
gate co mes from a 10 MHz crystal oscilla tor,

••••••••••••••••••••••••••••••
HATRY ELECTRONICS
SOO Ledyard se., Hartford, Conn. 06114

203-527-1881
(J BIOtic: Eu' of Wethersfield Ave . off

Airport Rd., Rle 6)

See CORKY. W1KXM or WARD. W1WRO

HEADQUARTERS FOR 2 M FM

R egenc y HR 2 -A . HR -2MS. HR-2S , AR -2 - S B
- 14 4 - D rake ML 2 F and TR 22 - C legg 2 2 F M
series 2 4-25-27 A l l acc essories f or all rigs
incl uding c rysta ls, power su ppl ie s, am p li f i ers,
etc .

FM GAIN ANTENNAS
For mo bile, f ixed and portable operation by
CushC raft, Hy-Gain, Antenna Specialists, New
t ronics. Mar k Prod uc ts, Mosl ey .

ANTENNA STUFF
Open w ire feed line - Ante nna w ire 18, 14,
12 - Bare Copoerweld - 14 and 12 enamel
copper - insulators - Baluns - Lowloss coax 
BlitzB ugs - Glessllne guy - Rohn #2.5 towers
and accesso r ies - B & W - Coax switches
Dowk ey relays - 72 ohm KW twin lead.
All MAJOR LINES OF AMATEUR GEAR

We have B&W ARRL PROJECT KITS in stock
(Ca na d ia n Amateurs Send U.S. Funds Only )

F,o.b. Hartford

Please Include Postage
CONNECTICUT'S OLDEST HAM STORE

••••••••••••••••••••••••••••••
.....__ HAuE".:;.VI:.:::CE~S _

HAL 1D-1 REPEATER
IDENTIFIER

175()()
Circuit board w ired & te sted.

TTL logic . Power line frequency co u nter f or 3 m i nu te
or less tim i ng and control. Easi ly rep rogram m abie
dio de R O M uses on l y 27 d iod es (depend i ng on c all) t o
send D E "any call". L o w im peda nce aud io w it h
volu me and tone c o ntro l. A l l c irc u i t r y inc lud i ng PS o n
sma ll G l0 glass PC boa rd. Write f or f ull deta i ls. HAL
DEVICES, B O X 365, U RBAN A, I LUNO IS 6 18 0 1

HOT CAR~ tf~ DIODES: HPlIOO ..•.S .10.121110011 Mo....... b. H,u..••..•....._,. ,I-U I

_

lENE~S, IN. llllJ ,I.). lN41JJ(S.h l. lN4lJS IU.I. lJ1.JJll•.h l.·
lN41J.lll.I.1 N4142I1hl. 1N. 7UllM.' ...Il. ...•......... ...I,15

L I N E A~ .ts, lDeN __ ..__s .7S lllel, 110N lI.n 7. , ft * ••... .ll ,WI
, IIIC1.2I1G.. U .7i "'Cl . G. , Ull C15l1GG .*••.... 15.80

OIG ITAl IC$ , f~ L'U S .10 C1&1' , , SUO "'C1231'...••....." S IS
"'~Tl : C1I~ ,II.J!I CII Of' , ", IH O CIIOf' ---SZ.lHI

"'Cl U , . "C 1251• ...ClUI Cl UP '" " ,•......" SillS
"'CJ11 L ..11.15 ..CII• ..., 13.30 ..U l ,..lUS

01' nl: 14l1l1. 1.01. 1402. 7. 10. 1421. 1430. 14411 .._ _ , , " , I ..
1404. 7.05 ""I ,10 1441. Uti. 7• • .........,• .13 1)(1 '"2 , 1225
1412 ,1 ,15 741l. 141• .... ..................ll.Ol 7US ' * __114.11
, ,S1.1 5 ' 0 0.1412, ' 0 3..." , 11,'0 741 21 ., 1140

errs , . (1113 MOSfET _ 11,10 Pf 111Z. S .10 ZNJl l • .........lSI

TOII OIOI , G CH 02,OI. Cf 102·0 1. Cf 1111 ·01 " , , , ",$ ,ioII
Cf lU·OJ ,S1.25 H IIII OJ(CII I E f E~ ~ITE lEA OS ,..101$1.25

CINCH ICSOCkE15: I·ICS. ,. 011,....1 ,10 111·I CS, II _Oil ••..1 .70

MANY OlHfll DEVI CES AND CO "'I'OHE Hn INSlOCUV~ 1TE FOil CA TAL OG,

HAL DEVICES
Box 365l. Urbana Il61801 • 217·359·7373
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whose output is divided by seven decade
counters in the time chain divider circuit, to
produce I kHz, 10Hz, and I Hz pulses
which go to the time base selector. The
selector chooses the correct freq uency pulse
train , and sends it to the control circuits .

The control circuits govern the basic
timing of all functions of the counter, and
generate the count enable, strobe, and rese t
signals, in that order, over and over. Thus
the counters are allowed to count for a
certain amount of time , then the coun t is
transferred (strobed) into the storage
latches, the counters are reset back to zero,
and then the count enable comes again fo r
the next count.

One of two measurement periods is selec
ted by the li z-kHz switch . Assuming that
you are not using the VHF scaler, the Hz
position of the switch results in a count
enable signal lasting exactly one second.
Thus the counters count the input freque ncy
for exactly one second, and the five-digit
display then shows the right-most five digits
of the total count, up to a maximum of
99999 . If the actual input frequency is
higher, the readouts still show the right-most
five digits, but an over-range light indicates
tha t there are mo re digits to the left. For
examp le, suppose the input frequ ency is
1,234 ,567 Hz. Then the readou t shows the
digits 34567 and the over-range light is on.

If we want to see the digits to the left, we
just move the switch to the kHz position,
which selects a count enable period of
1/1000 second (I millisecond). If t he input
frequen cy is 1,234 ,567 Hz, then there will
be 1,234 cycles in that millisecond, and the
readout will show the digits 0 1234 . Pu t the
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Top view o f counter.
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two readings together, and you have a
read out down to the last cycle .

Using the VHF scaler, all input frequen
cies are divided by 10. For example, if we
want to measure a 146 .9401 23 MHz signal ,
the scaler converts the frequency to
14.69401 2 MHz. In the kH z position o f the
Hz-kll z switch we will have a read out of
14694, while in the Hz position we will get
940 12 with the over-range lamp lit. Thus we
have resolution down to 10Hz.

While it may seem a bit inconvenient to
have to use two readings to get an accurate
frequency indication, there are two good
reasons fo r doing it this way . First , to get
the frequency in just one reading, we would
need an 8-digit readout instead o f five . That
means three more counters, three latches,
three decoders, and three indicators. That 's
an increase of 60% in price in that part of

SHIELDED TEST LEAD 10 0 0 o e I
.." . .. -------- --- ---- --

':ID•
~

Ii' ...----- -------. --.
GROUND

COUNTER

A. Direct connection .

. ~._---- ---- --- I' e e e 01
t ----.._----- --------

F:EJ---------n COUNTE R

B. Inductive coupling.

PICKUP
ANTENNA

10 0 0 001

COUNTER

C. Pickup antenna.
Fig. 2. Coupling the coun ter to external equipmen t.

the counter. If price is no object, it's easy to
add the extra parts yourself.

The second reason is that to get an
accurate readout down to the last cycle (or
last te n cycles with the VHF scaler) takes a
whole second of counting. If you don't need
that accuracy, that's a relatively long time .
In the kHz position we get a new reading
every 1/1 0 second, which really speeds up
the process, especially if the freq uency is
changing and you want to follow the change.

Before we get on to the parts list , it might
be a good idea to look at some applications
of the counter . Figure 2 shows some typical

73 MAGAZIN E



adjustable
red painted
hour hand
for se co n d
t ime z o n e

adju sta b le
black p ainted
hour hand
for local time
polished brass
minute hand

THE
NOVICE

VFO

ST AT E _ZIP.
utrtes in vited.

•

NEW TIC 724

CORDLESS
ELEC
TRONIC
TWO
TIME
ZONE
24· HOUR
CLOCK .Ideal fa, v our

only $29.50postpaid ham shack
2 or m ore $ 2 7 .50 each U .S.A .• ldeal as a gift
FEATURES fa, ham fr -iends
• High Q u a lity Unb reak abl e Acrylic , 6 " x 6 " x

1/2" thick
• With adjustable a lum in u m bracket , for use a s

table model
• With hanger , for use as w a ll m odel
• With high quality West German transistorized

batter y m o vement, with four jewe ls
• Movement runs for almost two years on

regular flashl ight battery
• Movement guaranteed for o ne year , fr om date

of purchase. S e rvice stations all over the
wocld.ORDb'R FROM :

Q T EMPUS INSTRUMENT CORPORATION
VI VILLA ITALIA CENTER - Suite 594

I 7200 W. Alameda Ave.. Denver CO 80226
1.\ Please sh ip me, Postpaid, 1 TI C 724 $29.50*
l..!J (2 or morel .. . .TIC 724 each$27.50"

"Please add sales taxes where applicable
Enclosed find OCheck U MOfor $NAME I
STREET _

CITY

The NV X-l works like a V.F.O. with your XMTR.

Coverage: 3lO2 - 3748 KHz
7152 - 7198 KHz

Order today at the Introductory Price $39 .75
p.p.d. , w ired. Guaranteed and cert if ied for one
full year. Cali fo rn ia res idents add 5% sales ta x .
.AA. /J D ealer inquiries invited

o Vl I.e'tcx.:..otnJn
". . . the birthplace of n ew ideas

in N ovice Com m unica tions"
Box 373. C u pertino. C A 9 5014 (408) 2 5 7- 0 8 0 2

Ban dsw itcll inll Pi-N et Inductor 1KW # 850A
WAS $11.18 NOW $49.95

Bandswitchinll Pi ·Net Inductor 500W # 851
WAS $30.00 NOW $29.95

Bandswitcll inll Pi- Net In du ctor 1KW # 852
WAS $62.25 NOW $49.95

Model 800 Plat e Ehuke 2500 V@ 500 Ma.
WAS $6.30 NOW $5.49

See your dealer or write: _

Barker & Williamson, Inc. ~)
Canal Street, Bristol. Pa . 19007

way s to connect the counter to a circ uit to
measure the frequency of a sign al. Just
because measuring the frequ ency of a
2-meter FM rig is the most obvio us, we'll
leave that for last.

Figure IA shows the easiest way - con
necting directly into a circuit. The low
frequency input circuit on the counter has
an input impedance of about 1 MD, shunte d
by less than 20 p F, approximately. The VHF
scaler has an input impedance of son . But
avoid overdriving the inputs to avoid
damage . The low-frequency input can stand
voltages up to about 100V peak , though it
may not count well at inputs over 20V. The
VHF input uses a Son attenuator, and
you should make sure not to overdrive the
input stage, since this may damage the input
circ uit or slow it down (for highest speed it's
necessary to keep the input transistors from
saturating, which means keeping the level
just above the point where the coun ter just
starts counting). The best habit here is to
start with the attenuator at minimum and
tum up just enough to.get a good reading.

It 's hard to give a sensitivity figure for
both inputs since we don't have voltmeters
capable of measuring at rf frequencies. But it
appears that the low-frequency input needs
about 200 mV rms, and the VHF input
needs about 400 m V. Incidentally , both
inputs have input isolation capacitors, so the
counter can be connect ed to a point where a
small de voltage is present. But watch out,
and don't exceed the breakdown voltage of
the capacitor you use. This limits the low
frequency input to frequencies above about
20 Hz; if you want to go below that you will
just have t o increase the value of the
isolation capacitor, o r remove it altogether.

Using the direct connection , we 've been
able to measure the frequencies in tube-type
equipment as well as low-level transistor
circuits. But don't try to connect the coun
ter to your power amplifier! A very u seful
way of putting 2-meter gear on frequency
has been to connect the counter to the
ou tput of the oscillator, and measure the
frequency right there .

When you have a high-power stage , or a
stage where you don't want to make a direct
connection , the best way is with an induc
tive loop as sh own in Fig. 1B, mu ch lik e a
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wavemeter would be used. If you are work
ing with a high-power stage, start with the
counter loop far away, and only gradually
bring it closer until you just get a reading. A
very useful coil to use as the pickup loop is a
coil from a grid-dipper (GOO).

Incidentally, we have found that the
counter makes the GDO into an extremely
useful device. The problem with most GODs
(and signal generators as well) is that their
frequency calibration is terrible. But the
counter solves all that - just take the next
higher frequency GOO coil, connect to the
counter, and use as the pickup loop, an inch
or so from the GOO coil. By measuring the
actual frequency your GOO is putting out,
you can align a tuned circuit right on . To
find out the frequency of an unknown
received signal, just beat the GDO against it
and read the frequency. If the GOO doesn't
go that high, use a harmonic . For example,
we wanted to find out the frequency of a
signal in the 160 MHz public service band.
We tuned in the signal on a cheap VHF
monitor radio, beat the tenth harmonic of a
16 MHz signal from the GOO against the
unknown, and read the 16 MHz frequency
on the counter. Multiply by ten, and you
have the right value, and you don't even
need the VHF scaler.

Another application along the same line
comes when you have a real low-level stage,
where there just isn't enough signal to count
the frequency directly with the counter, or
where there are several frequencies at the
same time, as in a reflex amplifier. We solved
that by plugging an earphone into the GDO,
zero-beating it against the unknown, and
reading the GOO frequency with the coun
ter.

Finally, Fig. 1C shows how to measure
the frequency of a transmitter - just con
nect the counter to another antenna near the
transmitting antenna. We've used this ap
proach at 2 meters, with a 19-inch piece of
wire connected to the counter. We've been
able to measure the frequency of a 1W
handle-talkie about five feet away, which
shows that the sensitivity is quite good .

To end the overall description of the
counter, the parts list provides a complete
list of everything you need to build the
counter. The parts list is divided into 5 parts.
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LED readou ts.

Part A has all the "basic counter parts except
for the readouts, the VHF scaler and the
power supply. All of these parts fit on the
main 7 x 10 in. printed circuit board, except
for the Hz-kHz switch which mounts on the
front panel.

Part B describes the power supply, which
provides a regulated +SV +S% at about 1.S
amperes and +2SV unregulated at about 10
rnA. There's quite a bit of room for experi
mentation here, but make sure that the +SV
supply voltage is well regulated. The diodes
and filter capacitor for the +2SV supply
mount on the main p ,c . board, but the +SV
supply mounts separately . We did not design
our own p.c. board for the +SV supply, since
a number of commercial supplies and kits
are available.

Part C describes the optional VHF scaler.
Except for the son input pot and the HI-LO
switch, all of these parts also fit on the main
p.c. board, and can be added at any time.

Part D lists the parts for the readouts,
with a choice of either Numitron, Minitron,
or LEO readout. (You could substitute
NIXIE<li) tubes, but then you'll have to
redesign the p.c. board since different IC
decoder/drivers are needed.) The Numitron

Numitron readouts.
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So li d sta te modul es for VHF and FM Co nst ruct io n. All modules a re com plete ly w ired and
tested for twelve vo lt nega t ive ground o pe rat io n. They are const ructed on G·1D glass
bo ards usi ng th e la test in solid sta te and Ie d esign. Average size of bo ard is 1% X 4 inches.

e RF .144

e FM-455

e A S-l
e T X.144

• RF ·220
eIF·l0 .7

S ingle channel f ro nt end using two dual gate Mos-fets and t wo bipotats co nt ains
five capacit y tuned R F c ircui ts a nd a net ting t rim mer across the crysta l.
Same as R F-144 ex cep t f or 220 MH z u se .
A 10.7 M H z IF ampli f ie r with a 4 55 k H z co nver ter. Co ntains tw o ICs, o ne crystal
and f ive tuned circu it s.
A 4 55 kH z I F amp l ifier , limite r , and quadrat ure d etecto r w ith two ICs and f ou r
t uned c irc u its. This may be used with any 45 5 k H z IF Receiver . Narrow ban d can
be m ad e w ide band if desired .
O ne watt aud io ampli fie r , squelch. Contains t wo ICs.
O ne w att F M exc ite r wi t h audio lim iting, phase m o du lator, adj u stable deviation,
and nett ing t r immer. Co ntains o ne IC and four t ran sistors.
Same as T X -1 44 exce pt f or 220 MH z.
Ten watt ampli fi er for above exci te r using two power t ran sistors designed for
m isload p rotec t ion .

epA -220 Same as PA-14 4 except f or 2 20 M H z.

Prices start a t $ 19.95. Wi th a co mple te transceiver und er $ 130.00. Circu it board s and pa rts k it s availa ble.
Wri te fo r p rices. Receiver module s $ 19. 95. Transm itt er mo d ules $39. 95. Po wer Amp modules $ 29 .95.
Com ple te manual cove ring all a bove boards wit h pa rts list , layo ut and sche ma tic S I.OO. Prices do no t
include crys ta ls o r sh ipp ing. Wri te fo r free bro ch ure.

VHF ENGINEERING W2EDN
1017 CHENANGO ST. BINGHAMTON NY 13901

FREQUENC Y COUNTER PARTS LIST

be visib le on th e pho to s, bu t the cou n te r can
be cram med into a small cab ine t. with the
power su pply stacked above or belo w the
main board .

Nex t month we will contin ue with mo re
informatio n . . ..K20A W

readou ts mo un t right on the main board ,
using v -p in mi nia tu re tube soc ke ts.

Min it ron and LED readouts need a
separa te board to hold the read o uts. For the
Min itron you can use perf-bo ard with holes
o n 0 .1" cen te rs. The LED readout , ho wever ,
needs 150n cu rre n t limi ting resistors, and so
we have designed a 3 x 7 in . p .c . bo ard to
hold the f ive LED read o u ts, the cu rren t
limiting resistors, and a single red LE D d iode
for the o ver-range ind icator.

If you use the Nu rn it rons o r Minit rons,
yo u wi ll need a separa te 3 V la mp power
su p ply, as well as a d river transisto r fo r the
o ver-ra nge lamp . Excep t for th e lam p su pply
power t ransformer, all o ther co m po nen ts
mou nt o n the main p .c. boa rd .

Finally , part E of the parts list gives so me
o f the miscellan eo us par ts you wil l need to
co mplet e the coun te r. As fa r as the cab inet
is co nce rn ed , yo u 're o n yo ur own . O ur
pro to ty pe (sho wn in the ph o tos) used a Bud
" T ilt -a -View" cab ine t (TV-~ 155 ) but this
cabine t is a lo t bigge r th an you need . We
wanted to leave every th ing o pen so it wou ld

1.1 - 14.1
40673
2N5172
7 ~ 1 0i n.

SK
nO!1
56011
1K
1.8K
2.2 K
4.7K
10K
27K
lOOK
1 Meg
41K

••

••

••

••

••

••

••

',} wall 10% resutor
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THE VANGUARD I 33 pF NPO disk cepacuor

2 100 pF disk capaclto , s

FREQUENCY SYNTHESIZER
14 0.0 1 " F, 0.1 ", F
450 MOlEX Ie socket pms (used mstead 01 Ie sockeul

MODEL ST·140. I SPST twitch IHlkHl sw,tch)

YOU'll NEVER Size: 1%" HIGH X
3 SIS" WIDE X s"

HAVE TO BUY LONG . PRICE : B. POM' Supply
CRYSTALS $119.95 ppd.

I T,an,l otmtl . 6,JV 2 imp and J8V CT SO rn A

AGAIN NOTE: NY State 2 500 rn A 100 PIV IKlll ie' diodes
residen ts add sales •I 1000 IJ. f SOV eltCllolVl1( capat lto.
tax . I SPST on-oil sw.tch

I hne cord
I 'I, amp l u,. and tuse holder
4 2 amp SO PIV 'rel,I,el diodes
I soon ",F If/V e1eclroly llC capatltQ'
1 100 " F t s v , leW olyl" t apiICl lQI
1 o I " F disk u pKolor

1 lM 309K Ie !'IV voll. r~lato , . TO-3 can
1 hut SI nk lor m ove, minimum 2 • 4 m., hOM d

D. RUdout Indicaton - choice of 0·1 , 0·2.01 o ·J
0·1 NumitfOn Rudouts
5 DR ·201 0 ReA N",m,lrons
5 9-pln p.c. mount tube sockeu
I ' sv JO mA bulb (Sylvlln ia SEse 01 eQuivl with matching

lamph oldef and It M
l ' 6.JV I amp Iilament Hanstormer (te nttf·u pped)
2" I amp SO PIV rech' ,er diodes
I ' 10K '",w 10% rtSlStOI
l ' 2NSI12 NPN lfanllstor or eQUNa~nt

0·2 - M,n,tron indiuton
5 M,nillon readouts
5 16 ·pin Ie sockets
Plus all stifled comp antnts hom 0 ·1 above, and a c"cu it boa,d.
D·) - Light -flTl inin,~ i od e ,udouts
5 LED Readouts. IMonsanlOMAN ·I 01 MAN·3. Liuonix IDA,

Envilonmental LEO·1OO, Of tQuivatentl
35 150U '10 walt lesistol l D'l1.
I rt d LEO averrange indicator
I 220u %W 11)% fnistol
50 MOLEX pins
1 3 x 1 in. pc . board for LEO readouts

E. Miscd laneous
Cabinet - Input connector - Tnt Iu ds - Line cord main rdief 
Sezd or polarized glass in front 01 readouts - Haldwa,t.

• 1000 channels from o ne cryst al (yes, t hat 's
one thousand) selectable every 10 KHz. fro m
140.00 to 149.99 MHz .

• Bette r then .0005% (5 parts per mill ion)
from - 10 to +600 C down to _ 300 C w ith
accessory heater available later.

• Thumbwheel switches with i1 igita l reado ut
fo r fast se lect ion .

• Uses a super precision crystal refe rence
source operating at 5 MHz. fo r easy checki ng
with WWV. RF output is o bta ined from a
VCO t ightl y locked to t he refe rence so u rce
in a digital phase-locked loop circu it.

• Present mode l is avai lab le wi th ou tput in the
6, 12 o r 18 MHz. band (correspond ing to
144 MHz.) for d irect su bst it u t ion of trans
mitti ng crysta ls. Bu ilt -in computer selects
the approp riate fr equen cy when yo u set the
readout to th e transmitter o ut put you wan t .

• Changes freq uency almost as fast as you can
switch. Sett ling t ime is in mi lli seconds even
w he n switching from one band limit to t he
other. No hun ti ng o r false locks as with so me
other synthesizers.

• Operates from 10 to 15 VDC . Includes 3
precision IC vo ltage regu lato rs (one for each
major c ircu it function) to p reve nt in teractio n
and to take care of those wide vo ltage swings
in mobile installations. Can also be used o n
110 volts AC with a small 12 volt 1/ 2 amp
power supp ly.

COMING SOON: A frequency sy nthesizer for
45 MHz. receive crystals, a combinat ion trans
mit and receive synthesizer, a synthesize r with
direct output in the 144 and 220 MHz. band,
and a whole se ries of sy nthesizers to cover from
sub-audio to m icrowave frequen cies.

IMPORTANT : When ordering be sure to state if
you wa nt the 6 , 12 or 18 MHz. output.

I
I
I

J2
I
7
2
I

1
I

2
1,
I
I

",6S958259X
",6895H9059X
SN1400N

2N5111
0.01 ",F
0.1 ",F
50~ l

"120: l
10K
330
220
UK

C. VHF Sc.lt, (oplion"l
h llchlld ECL Imphilt ' Ie
h"chtld Ee L SCll lt' Ie
TTL QUId 2 ~npul galt
MOLEX pIns
Fallchlld PNP S....."llIn9 lranllstor
dIsk capacll ol..
pantl·mount carbon pot IAllenS'lIdley
JA1N056S500MA or equivalent.
pc _mount pctenunmeter (CTS X·201 ·R252S or equiv.)
'I. wall 1!r.'. reSlS lor
••

••

••

QPQ T MItch (HI·LO Mitch)

VANGUARD LABS
196·23 Jamaica Ave. Hollis, N.Y. 11423
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NOTE: Board layouts are available from the author. Etched and drilled
baards life available fro m Ionic Industries. Criss Circle. Elk Grove Vii·
lage, IL 60001. Boards, IC's and other pans are available from Circuit
Specialists, Box 3041, Scottsdale, AZ 85251: 510 for drilled PC board,
IC's and all active devices.
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PREAMPLIFIERS CONVERTERS .

196-23 JAMAICA AVE.

HOLLIS, N.Y. 11423

NOTES
All preamps on this page are for
operation on 12 V DC and draw
approximately 5 to 20 mao Avail .
able for 6 volts on spec ial order.
St at ed dB gain figures are for pow 
er gain across 50 ohms input and
output load resistance.
All converters and receivers on this
page are f or operation on 12 V DC.
Still available are our FMA -150-A
at $89.95 and a line of frequen cy
scalers starting at $99 .50.

This model is similar in appear
ance to our Model 407 but uses
2 low noise J-FETS in our spe
cially designed RF stae:e which
is tuned with high-Q miniature
trimmers. The mixer is a special
dual-gate MOSFET made by
RCA to meet our requirements.
The oscillator uses 5th overtone
crystals to reduce spurious ee
.spc nses and make possible fewer
multipliers in the oscUlator
chain which uses 1200 MHz
bipolars for maximum effi
ciency. Available with your
choice of input frequencies
from 300--475 MHz and output
frequencies from 14-220 MHz.
Usable bandwidth is about 1 %
of the input frequency but can
be easily retuned to cover more.
This model is now in use in
many sophisticated applications
such as a component of a com
munications link for rocket
launchings.
Model 408 price: _ ..... $51.95
.005% crystal included.

UH F 20 dB MIN. GAIN
. 3 to 5 dB MAX. N.F .

HOW TO ORDER :
State m o d el. inp ut and outpu t
fre q uencies a n d b a nd w idth
where a p plicable . R emit in full .
inclu ding sales tax if yo u r eside
in N .Y . State, dire c t to Va n 
guard Labs. P rice s in cl ude p o st
age by r egular p arc el p o s t. For
air mail or sp e cia l delivery in 
clude e x t ra a m o u nt; excess w ill
be refunded.

VANGUARD=--
=-, ,. ' ,

40 dB GAIN 2.5-3.0 N.F .
150 MH

2 RF stages with transient pro
tected dual-gate MOSFETS give
this converter the high gain and
low noise you need for receiving
verv weak signals. The mixer
stage is also a dual-gate MOS
FET as it greatly reduces spur
ious mixing products - some by
as much as 100 dB over that
obtained with bipolar mixers. A
bipolar oscillator using 3rd or
5th overtone plug-in crystals is
followed by a harmonic band
pass filter, and where necessary
an additional amplifier is used
to assure the correct amount of
drive to the mixer. Available in
your choice of input frequencies
from 5-350 MHz and with any
output you choose within this
range. The usable bandwidth is
approx. 3% of the input fre
quency with a maximum of 4
MHz. Wider bandwidths are
available on special order. Al
though any frequency combina
tion is possible (including con
verting up) best results are ob
tained if you choose an output
frequency not more than 1 /3
nor less than 1/20 of the input
frequency . Enclosed in a 4-3/8"
X 3" X 1-1/4" aluminum case
with BNC receptacles, power
and antenna transfer switch.
Model 407 price:
5-200 MHz $42.95.
201-350 MHz $44.95

Prices include .005% crystal.
Additional cry~ls $5.96 ea.

• 11 c.cystal-eontrolled chan
nels. , Available in your choice
of frequencies from 135-250
MHz in anyone segment from
1--4 MHz wide.• I. F. band·
width (channel selectivity) avail
able in your choice of +/- 7.5
kHz or +/- 15 kHz.• 8-pole
quartz filter and a 4-pole cera
mic filter gives more than 80 dB
rejection at 2X channel band
width.• Frequency trimmers
for each crystal.•.2 to .3
Ilvolt for 20 dB quiet
ing.• Dual-gate MOSFETS and
integrated circuits.• Self-con
tained speaker and external
speaker jack.• Mobile mount
and tilt stand • Anodized alum.
Case. 6" X 7" X 1 3 /8".
Model FMR-250-11 price:
135-180 MHZ $109.95
181-250 MHz $119.95
Price includes one .001% crvs
tal. Additional crystals $6.95 ea .

VHF FM RECEIVER
11 CHANNELS. 135-250 MHz

VANGU A RD

HIGH GAIN • LOW NOISE

LESS THA N 2 dB N.F. GAIN:
20 dB @1 50MHz.SIZE :2W·
X 5/8 X 1"'

Features a super low noise J
FET rated by T .1. as typically
1 .2 dB N .F. @ 150 MHz (transis
tor data curves supplied with
unit) and guaranteed by our lab
to give under 2 dB actual N.F.
in our circuit. Transistor is
mounted in a socket with gold
plated contacts. 4 precision
trimmers make possible tuning
for optimum desired results over
a wide range of conditions. We
supply it tuned for minimum
noise ffeure across 50 ohms in
put and output resistance. Fully
shielded in aluminum case with
feed-thru solder terminals. Sup
plied with mounting kit for in
stalling inside or outside your
receiver. Tuned to the frequen
cy of your choice from 135
MHz to 250 MHz with approxi
mately 2-4 MHz bandwidth.
Model 102 price: .•.. . .$19.95.

35 dB power gain, 2.5-3.0 dB
N.F. at 150 MHz, 2 stage, R.F.
protected, dual-gate MOSFETS.
Manual gain control and provi
sion for AGe. 4-3 /8" x 1-7 /8"
X 1-3/S" aluminum case with
BNC receptacles and power
switch. Available factory tuned
to the frequency of your choice
from 5 MHz to 350 MHz with
approximately 3% bandwidth.
Up to 10% B .W. available on
special order.
Model 201 price:
5-200 MHz . •.•..... .$21.95.
201-350 MHz. ...•. • .$24.95

The Model 202 uses 2 of T .I.·s
super low noise J-FETS in our
special circuit board design
which gives a minimum of 20
dB power gain at 450 MHz.
Stability is such that you can
have mismatched loads without
it oscillating and you can retune
(using the capped openings in
the case) over a 15-20 MHz
range simply by peaking for
maximum signal. Available
tuned to the frequency of your
choice between 300-475 MHz.
4-3/S" X 1-7/S" X 1-3/S" alu
minum case with BNC recep
tacles and power switch.
Model 202 price: $31.95.

UHF 3 to 5 dB MAX. N.F .
20dB MIN. POWER GAIN



,

by Keith E. Lamonica W7DXX, special to 73 Jlaga:i"e

Well it too k <I lo ng t ime b u t
OSCA R Marin er 1 is now on th e
planet Mars and o perati ng wel l. As
you recall. space became available for
the OSCAR package on the last un
manned NASA mission to Mars . Dr.
Bernard Wizenhoff called OSCA R
headquarters and to ld the gro up the
good ne ws. He said, "Gentle me n. we
arc launching Mariner 34 to th e planet
Mars when the nex t launch window is
available for the sho t. 11 will be
between January 11 and 18 th . w e will
place three Bromar type capsules in
synchronous orbits around t he plane t
and an LSVL (Li fe Support Verifi
ca tion La b) on the planet 's surface
ncar th e Nodus Go rd ii cra te r com
plex." Dr. Wizenhoff conti nued, " We
have room fo r a 12·pound package
from the OSCAR boys:'

Dr. wizenhoff and NASA had given
amateurs around the world a chance
to study Mars. However, a great deal
of work had to be comp leted in a
short period o f six. months. It had
been h in ted th ree years ago that space
on a Mari ner mission wou ld become
available so a great dea l of tho ught
had been put into a possible OSCA R
mission to Mars. T hese were to be the
main objectives of OSCAR Mariner I:
I. The ca psule would have a 450 Mlf z

beacon trans mitt er o n 444 ,1

t'noto J
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2, The ca psu le would have a 1250
MHz to 144,1 repeater

3, T he ca psule would in corporate a
genera l cove rage receiver th at
wou ld automatically scan from 500
k Hz to 10 i\.lH z and re t ransmit an y
signals found to 1250 Mllz

4, The capsule would make u sc of a
sma ll a to mic genera to r dona It'd to
OSCAK by NASA,

5. The ca psu le would tran smit slow
scan video signa ls d uring ap proach.
descent. and afte r land ing o n Mars.
This was to be an extreme ly

ambi tious program that loo ke d go od
o n paper and would no w be p u t to the
test. OSCA R Ma riner 1 had to be
designed. bu ilt , ami ready for lau nch
in six months.

Ho ward W6 UOV and h is grou p
would conce n trate on the -1- 50 beacon
and 1250 to 144 repea te r. T he bovs a t
OSCA R in Eu rope wo uld d esign and
bu ild the ge nera l coverage receiver
with au to sca n. T he e ngineers a t
NASA agree d to insta ll th e ato mic
powe red genera tor and television
ca me ra, We were in fo rmed tha i th e
televisio n came ra wo uld be o n loan
only. I can' t figure ou t ho w they
in tended to ge t it back since all
mann ed nigh ts 10 ~I ars had been
cance lled after the st ra nge go ings on
with the manned Mariner 1(1 .1I1 d 2 1
missions, As you rec all. NASA call
celled all ma nned flights to th e su rface
un t il a mo re comple te study could be
made of the st ra nge lights a nd me n tal
confusion. T he crew o f Mariner 16
ha d an excellen t flight to Mars and
every thi ng we n t very well un ti l th eir
first rest period wh ile in a parking
orb it around the planet . The crew was
awa kene d from thei r rest per iod by
strange pu lsa ting ligh ts comi ng from
the ou te rmost moon of .\fars. Demo s,
Alt hough the crew cla imed it looked
like- a so rt ofcode. i\"ASA clai med th e
lights were some form o f na tu ra l

pheno mena (may be swamp gas ). T he
lights sto p ped after abou t 3 ho urs and
the cre w pre-pare-d to leave th eir pa rk 
ing o rbi t and land o n the- planet Mars.
When the crew landed ncar th e Nodus
Gordii cra ter comple x they were mel
with what they cou ld on ly d e-scribe as
" men ia l confusion." As o ne c rew
nu-m ber described it : " As soon as we
touched down it was like opening a
d oor to hell. My min d was going in
ci rcles. I had trained for years for this
nussron. I had my list of o bjec tives
and sequence o f eve n ts firmly planted
in my mind but as soo n as we h it the
planet. a ll I cou ld th ink of was how
fast I co u ld get ou t o f her" ,"

We ll , we all know how the mission
ended. After 3 hours O il the su rface of
Mars th e cre w took off and return ed
10 ea rt h. Till' official ;-.;rA SA exp lana
tion was th at " d ue 10 rhe grea t s train
of ma ny weeks in space in a we igh tless
co ndi tion the crew su ffered menta l
breakdown when they app roache d
Mars."

An yway . back to OSCA K, Since
none of th e previous unmanned mis
sio ns to ~ I a rs h ad me l with any
d iffi cult y" o ther th an camera fa ilure
o n most missions. it wa... decided to
Incorpo ra te as mu ch scie n tific eq uip
me n t into the OSCA R capsu le as
po ssible .

Photo 2
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Photos 4, 5, (j and 7

Photo 8
After impact OSCAR was com

manded to extend his antennas and all
equipment, which he did beau tifu lly.
Now instead of having to be relayed
through NAS A, OSCAR's signals were
coming directly from Mars to Earth .
TIle fi rst signals were very strong - in
fact somewhat better than those re
layed through NASA. Immediately
OSCAR began transmitt ing the 450
MHz beacon, repeati ng 1250 MH z to
144.1 , and scanning the planet for
signals in the 500 kHz to 10 MHz
range and retransmitting them back to
Earth. Signals from the 1250 to 144.1
repeate r were strong and stead y.
Hundreds of Earthside amateu rs were
co mmu nica ting via a repea ter on Mars.
The activity was so immense that
Wayne Green W2NSD/ I immediately
suggested we spli t the channels in to
600 kHz segments. The repeater is
broad band allowing twenty-five to
th irty conversatio ns at one time.

At this time, no o the r pictures have
been received from OSCA R. Some
hOYI the computer on board is pulling
its old trick o f erasing the pictures
before they are sent. The repeater is
going well, as is the LSVL system. All
systems have a li fe expec tancy of at
least one year. The LSVL system
reports back that Mars is much friend
lier th an we at first thought.

OSCAR tell s us - that the atmo s
phe re o f Mars can possi bly su pport
life as we know it . . .

ra ther spectacular. The dark spot in
the lower righ t hand comer o f the
picture is the innermost moon of
Mars, Pho bos, as it crossed the
planet's surface. Several pictures were
taken o f Phobos. Picture 3 shows it to
be a very old and rugged moon. In the
upper comer o f the picture you can
see where part of the moon has been
torn away - probab ly due to an im
pac t with a large meteor.

As OSCAR left the parking orbit
for a ride down to the surface of Mars,
the cameras were rolling. In a series of
pic tures during the approach (pictures
4,5 , 6;and 7)one can see the polar ice
caps of Mars and many of the larger
Martian craters. Picture 8 shows the
landing spo t of OSCAR. This pic ture
taken a few minutes befo re touch
down shows the Nodus Gordii cra ter
complex and an " X" marks the actual
point of touch down .

,

turn on the camera and telemetry
transmit ter. Back came a strong signa l
indica ting OSCAR was well and that
pic tures were being tak en o f Mars. It
would be 15 minutes befo re we would
see the first pic tu res from OSCAR
si nce the slow scan television camera
records the pict ures on tape and then
sends each comple te set a t once. The
15 minu tes dragged on until fi nally
the 1250 carrier ap peared indica ting a
picture was about to be sen t. Ho w
ever, all we heard was the carrier - no
pictures. A command was sen t to
OSCAR to send back a sta tus repor t.
Evidentl y the on-board computer had
beco me confused and erased the p ic
tures before they were sen t. Normally,
afte r each picture series is sen t back,
the grou nd crew sends a command to
OSCAR which in effect say s, "We
rece ived the last set of pictures. Now
erase your tape and start recording a
new set o f pictures." Anyway, t he
compute r was co nfused and go t the
sequence ou t of order.

A new command was sen t to ta ke a
new series o f pic tures and not erase
the damn t hings t his time. After
ano the r agonizing 15 minutes passed,
the big scree n at NASA came to li fe
and the first picture from OSCAR
started to take form. Slowly the pic
tu re took fo rm as the tape played
back t he picture frame by frame .
What started a; a couple of whi te lines
across the top of the screen turned
in to a large white ball - the planet
Mars. After co mputer enhance men t
picture one shows the planet" Mars
fro m a distance of 300,000 miles. A
great first for amate ur radio opera tors
around the world . The picture shows
Mars during one of the planet's dust
storms. During these sto rms wind ve
locity exceeds 500 mph.

As OSCA R approached the red
planet and went into a park ing o rbit
more pictures were ta ken. picture 2 is

Through extraordinary cooperation
and many sleepless n igh ts in th e bu ild
ing of OSCAR Mariner I, he was
ready for a checkout one week ahead
of schedule . The entire package was
in st alled aboard a twin engine
Comanche aircraft and flown around
the southern Cali fo rnia area. OSCAR
worked well, relaying pictures o f t he
ground below while send ing ou t the
450 beacon and repeating 1250 MHz
to two meters and sending o ut tele
metry dat a on enviro nmen tal condi
tionn (we did not include a smog
detector for sou thern Califo rnia). The
only pro blem with OSCAR turned out
to be min or. The 450 MHz beacon
was shifting in frequen cy and the
power was down . The prob le m with
the beacon was so minor tha t it was
repaired while in the aircraft. OSCAR
Mariner I was ready to meet Mars.

After several days of fru strating
"ho lds" at the Cape , a Thor Monarch
combinatio n blasted OSCAR toward
space.

After severa l mo nths III space
OSCAR was approaching Mars. Wh ile
inside the main rocket , OSCAR was
contro lled through NASA. All com
munds and telemetry were received
and relayed through the big NAS A
'dishes" around the worl d . Three

hundred thousand miles from Mars
OSCAR was give n the command to

Photo 3
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T he o nly k nown m odulat ion system t hat is co m p at
ib le wt h AM & SSB . ( Wh e n Receiver is c o rrec t e d as
r ecommended .)

2 . Uses t he same FlAM con t rol u nit fo r 6 t hru 2 0 rn.
Vagi A n te n nas .
Test s ind icate less c ross ta lk .

F ree typi ca l FlAM Rece iver A d ap tat io n d et a i ls .
Postage , $ . 10

2 . Fl AM Co nst ruc t ion & Operation Manual . (Po st age
I nc tuded ! $ 1.2 5

3 . 2 Modu lation C o ntrol u nits 36.95
4 . Postage & H .C. for item 3 50
5. Add it iona l compo nents (pu rchased from othersl. 40.0

FI EL DINTENSITY AMPLITUDE MODULATION
) Amateur Do-it-Yourself

Directive Displacement Modulation
Guaranteed FlAM Specifications:

3 .

Send for: t .

A M & S SB
T R ANS
CEIV E R

/

FlAM Electronics) <-:"
P.O. Bo~ 3082./ )/
Wil~i ~gton. N .C.
2840 1 /
Ho~ t o Orde r : -1. /
Send~r M ,O I----.:~__J _ r _ -1.·

Patent ; /( 7
A pp li ed •
For .

:3 Watt SSB or CW
Aud io A mp. T ransceiver

SIN E Wave
T ON E GEN .

I
l

Light Emitting Diodes
P o pu l a r Ma n -1
Equivalent - 14 Pin
Dual-In-Line Pack
age - Operates on
sta ndard 5 volt IC
l ogi c supp ly -

LOWEST PRICE
ANYWHERE $3.50

T2L IC'S
7400, 7402, 7404, 7405, 74 10, 7420,
7430, 7440, 7450 30
7473,7475 65
~74 50
7441 , 74 90, 7491 , 74 92, 7493, 7495,
7496, 8 281 , 7475 ; 1.40
741 92, 741 93, 8270, 8271,8251 . . 2.00

RELIABILITY SUPPLY
P.O. Bo x 805, Sa n Carlos, Californ ia 94070
Phone : area code 415 591.Q703

TERMS : Orders over $10.00 will be post
paid - add $.35 handling and postage for small
er orders. C.O.D. - add 25%. California resi
dents add 5% sales tax. MONEY BA CK
GUARANTEE.

FM Schematic Digest
A COL LECTI ON OF

MOTOROLASCHEMATICS
Align ment, Crystal , and Technical Notes

coveri ng 1947·1960
136 pages 11 Y,' x 17" ppd S6.50

S. Wolf
1100 Tremont Street

Boston, Massachusetts 02120

FREUUENCY MARKING
of MOBILE ANTENNAS

Dave Ingram K4TWJ
Eastwood Village SO
N orth Birmingham AL 352 10

I operate mobile a good bit, and I like the
abili ty to move from one end of the

band to the o ther. Also , when I move the rig
between my two cars I take the Hustler
resona tors with me.

All this calls for retuning the reso
nators fo r a low swr, which is time consu m
mg.

Although Newtronics supplies th eir reso
nator tip rods with a "split pea" type of
marker (which you move to mark your
favorit e frequency) th is is good fo r one
setting only. What if you want to ma rk the
whole band, every 100 kHz, or for two cars
(which never seems to fall at the same
setting of the resonators)?

My solu tion was simple ... after finding
the point of resonance, I filed a small notch
into the tip rod, wit h the edge of a file. A
slight notch on o ne side of the rod is easily
spot ted, and in no way hampers o peration of
the resonator.

My 40 meter resonator, wh ich has
notches for car No. I , car No.2, CW,
mid-band , and phone portions, somewhat
resembles Jesse James' gun handle, but I can
move from car to car, o r from phone to CW
without worrying about swr, and know my
signal is at its best.

A word of cautio n - keep a list in the
glove com partme nt of which notches are for
what freq uency, lest you have to get out the
trusty swr bridge and go over it again .

This system, while used on my " Hust
lers," would work just as well on any of
similar antennas.

. ..K4TWJ
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Claude Wia trowski K9AAC/1
3401 N. Colum bus Blvd.
Unit 7
Tu cson A Z 85716

T he prices of both digital and linear inte
gra ted circuits have fallen so quickly in

the past fe w years that it now costs more to
build certain electronic systems from dis
crete components than to buy the equivalent
integrated circuit. This art icle d escribes just
such a case: the use of d igital integrated
circui ts in a synchronizing genera tor for an
amateur te levision station. This is not the
usual sync generator probably found in the
majority of amateur television sta tions. It
generates the same sort of synchronizing,
blanking, and drive signals that co m mercia l
television sta t ions genera te . Equivalent sync
generators using vacuum tubes are fou nd in
commercial stations to this day . They are
notoriously unstable, difficult to adjust,
consume upwards of 450 watts of power,
and may fill one or two large relay racks.
The integra ted circuit version described in
this art icle is ex tremely stable , has only five
easily set independ ent adjustments, co n
sumes a litt le over one wa tt of power, and
will fit behind a standard rack panel. More
remarkable is the fact that the total cost of
the unit is under fifty dollars.

Now, if you are interested in contructing
a sync genera tor, I will assu me tha t you have

INTEGRATED

CIRCUIT
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some ex perience in television systems. For
those of you interested in the theo ry of the
unit , 1 will also assume yo u have a familiar
ity with basic digital circuits and logic.

The blanking signal generated by this unit
is identical to the signal all te levision sta
tions, both amateur and commercial, use for
this purpose. The sync signa l generated , used
by all commercial stations and very few
amateur sta tions, may not be familiar to the
amate ur television operator so a sho rt ex
planation is in order.
The Synchronizing Signal

Many simple camera designs that have
been published in amateur journals rely on
the blanking signal to synchronize the scan
ning oscillation in the receiving television . A
more sophist icated approach is to add se par
ate sync pulses on top of the blanking pulses
while estab lishing a definit e tim e relation
ship between the line and field frequencies, a

plish this, the vertical sync pulse is serra ted
at tw ice the horizontal rate . The sync
separator in a television receiver consists of a
differenti at or and an integrator. The output
of the differen tiator is a series of very short
pulses corresponding to the edges of the
synchronizing pulses. Since the wid ths of the
pulses have no effect on the differentiator
output, its output remains the same thro ugh
the vertical sync interval du e to the extra
edges on the serra ted vertical. 1t is this
out put that keeps the horizontal scanning
osc illator synchronized at all times.

The integrator, on the other hand ,
respo nds to the widths of the pulses. The
ou tput of the integra tor is rough ly the
average over an interval of time of the area
of the pulse train. Indeed , then the output
of the integrator increases as th e pulses
become wider and decreases as the pulses
become narrower.

Fig. 1. Scope trace photo of sync and blanking signals and horizontal and vertical drive.

truly interlaced syste m, as opposed to
random interlace. Note , however, that in
both syste ms the horizontal scan ning oscil
lato r of the receiv ing television will not be
synchronized duri ng the vertical sync pulse.

In orde r to achieve accurate interlace, it
is imperative that the horizontal oscillator
remain synchronized at all times. To accorn-

66

Since the vert ical sync pulses are wide
compared to the horizontal pulses, the out
put of the integrator co rresponds to the
vert ical sync pu lse interval. It is th is output
that synchronizes the vertical scanning
oscillator.

Because every othe r field ends on a half
line, the last horizontal sync pulse will vary
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in positr on relative to the vert ical pulse by
31.75 us. This will ca use the o u tpu t of the
integra to r to be shifted b y a sma ll amoun t
o n altern ate fie lds. Th is sh ift is enough to
ca use the lines o n alterna te fie lds to pair
rather than be spaced eq ually . The gro up of
pulses that remed y this situa tion are called
equalizing pulses.

Six pulses, each o f half the area and twice
the repetition rate of the horizontal pulses,
are pJaced before a nd aft er the ver t ical sy nc
pulses. Being the same o n every fie ld, they
serve to buffe r th e integra tor o utpu t against
shifts of the horizontal sy nc pulses which
now occur fa r t her away in time .

The complete sync, blanking, and drive
signals are shown in Fig. 1. This has not been
intended as a rigorous treatment of the
television synchronizing system. For the

go the OV.) An an alogous situat ion ex ists for
the clea r inpu t a nd the rese t cond ition of the
nip-flop . These Ilip-flops also have a de clear
which resets the fl ip-flop on a 3 V pulse or
level which overrides the inputs on a ll other
te rmina ls.

The Clock and Frequency Dividers
Basic co mpo nen ts of any accurately inter

l a ced sca nni ng sys tem are frequ en cy
d ividers. One frequency d ivider divides the
in put frequency of 3 1.5 kHz by 525 to
obtain a signa l at the fie ld rate of 60 Hz.
Ano ther unit divides by two to obtai n 15.75
k Hz, the line rate. In the sy nc genera tor
desc ribed in this article, the dividers i.

act ua lly electronic binary counters req u ir ing
no adj ust men ts. The simples t of all these
circuits will d ivid e o nly b y powers of two .
An e xam p le is the 4 : I co unter of F ig. 2 used
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Fig. 2. Master osciJlator frequency dividers.

interested reader , the subject is covered In

many texts.
All gates are negative logic nand or

positive logic nor. As this unit was designed
with negative logic in mind , the analysis
proceeds m ost easily from this viewpoint.

The flip-flops toggle o n the nega tive-going
edge of a trigger (T} pulse pro vided the set
(5) and clear (C) terminals are left floating
or are grounded . A sign al o f +3V o n the se t
and OV on the clear will cause the nip-flop
to set on a negative-going trigger edge . (Set is
interpreted as meaning terminal Q in the
drawings will go to +3V and terminal Q will

to o bta in a 31.5 kHz signal from a 126 kHz
oscillator. It is necessary to apply feedback
to cou nt by numbers other than a power o f
two. The J 5 : I , 7 : I , and 5: I counte rs that
ma ke up the 525: J d ivider in Fig. 2 are
examples of t h is type of counter. Briefl y
stated , the output of the nand gate associ
ated with each counter resets the e ntire
counte r to zero w he n t he required co u nt is
reached.

The 7 : I counter has so me minor varia
tions. The last st age is reset by the action o f
the previous stage resetting. A capacitor is
pla ced across the input o f this counter.
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the Incomparable CX7A

by.. Slgna/jone

These two modifications are necessary to
prevent extraneous pulses from resetting or
triggering the counter stages. This is fast
logic and the offending pulses are less than
I V in magnitude and 50 ns in length.

'JERTICAL
SYNC
PULS ES
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Quite frankly there is nothing with which
to compare the CX7A. What else is there
that has all modes 10 thru 160 meters with
instant , no tuning band changing? With true
break-in CW, a Pre I.F. noise blanker, R.F.
clipping, and a built-in Kever? With a se pa
fate receiver, wattmeter SWR meter, FSK
shift , transmit offset and a freq meter digital
counte r?

RELIABILITY IS NOW standard equip"
ment. Every component is instrument grade,
hand-p icked. and individually tested. The
CX7A is American-made, " Ham " tested and
' burnt- in" by Hams who build, service, and
sell it .

If you want to move up to the best,
phone DON PAYNE , K41D , for personalized
serv ice, a brochure. and a KING·SIZE trade
in on your gear. It 's perfection for $2195.

PAYNE RADIO
Box 525

Springfield , Tenn . 37172

. 8<
+3 'JOLT S

Fig. 3. Pulse generation,

for my .

There are two separate 2: I counters. One
counter is triggered by a signal delayed by an
inverter and RC circuit connected to its
input. The connections from the outputs of
the nondelayed counter to the set and clear
inputs of the delayed counter ke ep the two
counters in phase. Without these connec
tions it would be possible for the syn c pulses
to appear between rather than on top of the
blanking pulses The delayed outputs are
used to trigger all basic pulses except the
horizontal blanking pulses. This delay which
is adjusted to 1.27 usaccounts for the space
between the leading edge of the blanking
pulse and the leading edge of the sync pulse
(sometimes called the front porch)"

The delay is accomplished as follows.
Assume that the input of inverter D4 is
initially at OV and its output is at 3V" If the
input voltage to the potentiometer sudden ly
rises to 3V, the capacitor will only slowly

• • • • • • •

• • • • • • •

N it• •
S u nd . vll 6 15 ) 384-5643

P.O. Box 112
Succasunna, N . J . 07876
TEL : 201 -584-6521

I will take $ . . .. ". "
- -- -------

Send Brochure

Name" " """. " Call
Street. """""""" ". Phone
City" """" . . . "" """""" . " ". "State

LABORATORIES

VHF CONVERTERS
We manufact ure a com p lete tin e o f convert ers for
50 rnro uqn 432 M Hz. Models to suit all needs. OX ,
FM. A TV , MARS, etc . A postcard w il l bring our
new FREE CAT A LOG with pictures, schematics,
specif icati ons and prices.

JANEL

- - - - -
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SYNC OUTPUT

ERTICAL DRIVE

SLANKI"IG OUTPUT

HORIZONTA L DRIVE

Fig. S. Output gating.
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change to 3V. The rate of change is adjusted
by the potentiometer so the input to the
inverter rises t o the poin t necessary to
satura te the t ransistor in the inverter after
1.27 us. Thus, 1.27 us after the input transi
tion takes place, the output transition will
take place fro m 3V to OV.

The master oscillator operates at 126 kHz.
This frequency was chosen because crystals
for this frequency are less expensive and
more easily obtained than lower frequency
crystals. The circuit is a Pierce oscillator
constructed from a digital inverter . A second
inverter is used to shape the output to
trigger the 4 : I divider to 31 :5 kHz. The 0.0 I
I1F phase-shift ing capacitor may have to be
increased for a lower Q crystal. It is also
possible for this circ ui t to oscilla te at a
harmonic of 126 kHz. The cure here also is
to increase the value of the capacitor.

Pulse Generation
Four monostable multivibrators are used

to genera te the following pulses : equalizing
pulses, 2.54 fls; horizontal sync pulses, 5.(8
us: horizo ntal blanking pulses, 10.16 us;and
vertical sync pulses, 27.3 1 us.

The 27.3 1 us monostable is a standard
design co ntructed from two gates. The other
monostables are co nst ruc ted from one
inverter each. They are not true monostables

•
in the sense that they do not have feedback.

Output Gating

Gates I , 2, and 3 are used to turn off and
on the basic pulses at the req uired ti mes.

Generating the Ga ting Signals

The main counter has 525 unique sta tes
of each of its flip-flops. These states can be
decod ed t o provide gat ing signals .

Gate 3 'is the vertical blanking signal. It is
genera ted direct ly as a co mbinat ion of t he
states of two flip-flops of the counter. This
gate is about 3 horizonta l lines longer than
the recommended width. This is virtually
unnoticeable and the add itiona l logic neces
sary to correct it hard ly seems worth the
additional complication and expense .

Ga te I gates off the horizontal sync
pulses and gates on the eq ualizing pulses.
Gate 2 gates off the equa lizing pulses and
gates on the vertical sync pulses . Ga tes I and
2 are both produced by gati ng pulses fro m
the main counter at the beginning and end
of the gate times and using these pulses to
set and clear flip-flo ps made of two cross
connected nand gates. The circuitry is shown
in Fig. 4 .

They will work In this application because
.the half period of the driving waveform is
longer than the resquired pulse width. The
circuitry is shown in F ig. 3. All outpu ts are
inverted .

GATE 2

GATE I

" ,
VERTED

",
VERTEO

_______ GATE 3
INVERTED

1 4 10 p F

,

,

Fig. 4. Gate generation.
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Fig. 6. The com pleted sync generator.

.
is the inclusion o f alternat ive methods of
master frequen cy con trol, such as a method
to lo ck the generator to the power lin e or
some exte rnal so urce (such as network o r
remote site sync genera tor ).

Construction
T he unit is const ruc ted on a 6 x 12 in .

chassis of which only 6 x 7 in . is used for the

" " "
IMC125PI IS LA'll( I IM C192P I 14 13, .. •....8

D.. " " "
IIIIC790P I IIIIC190P! INC790P I [MC190P I

1 2. ,. ••• .. .•.7

" ce ce c t T OP OF

!IIIC724PI IIIIC790P I IlllC790pI IIII C190PI I . C.
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" " 02 "
IlllC189PI IIIIC189PI IIIIC124PI [MC125P I.. E3

00000EC192P I INC124Pl

1. 21 2.54 5.08 10 .16 21.31

•• •• •• •• ••
POWER "' vc 8LANK SYNC

Adjustment Procedure

Assuming that you prefe r to wire and test
the generat or in sect ions, the first section to
be wired should be the clock and freq uency
dividers. Observe the in put and o utput of
the 15 : 1 divider on a dual-trace oscilloscope.
There should be 15 input p ulses for every
out put pu lse . If you do not h ave dual-t ra ce
facilities, you can mix the two signals in a
spare gate. Alth ough the outpu t does not
look the sa rt1e as with a dual-trace scope , the
number o f pulses that should occur during
the output pulse for each counte r can be
determined fr om Fig. 7, wh ich shows scope
trace photos of the gating and co unting
circuits . The o ther d ividers ma y be checked
in the sa me way .

See that the 15. 75 kllz and delayed
15..75 k Hz signals are in phase . They wi ll be
if you have no t made a wi ring error. Adj ust

sy nc gen erator (Fig. 6). The primary con
side ration to bear in mind is ease o f wiring.
Each integrated circu it has a possible fo ur
teen or more co nnec tio ns to it and space fo r
wiring can be rapidly de pleted . This u nit
could ideally be co nst ructe d on a single
printed circu it card, altho ugh the layout o f
such a large prin ted circu it is not a simp le
task .

On all integrated circu it sockets, pin 4 is
ground and pin II is connec ted to +3.6V.
The crystal socke t was moun ted o n a
bra ck et on the underside of the chassis. All
discrete compo nents were mounted on a
directly o n the I'C socke ts. I do not recom
mend this pro cedure as it makes an already
c r o w de d situation worse . A possible
im provement would be to mo unt all discrete
compo nen ts on a piece of Vector board
mounted on the underside of the chassis.

The multiturn potentiometers are a con
venien ce but satisfac tory operation should
be possible with ordi nary carbon po te n ti
ometers. Fou r phone sockets are used for
sy nc , b lanking , and vertical and horizontal
drive connect io ns.

The large emp ty space o n the chassis, the
ext ra o utput connectors, and the two sp are
terminals on the po wer bl ock are fo r pos
sib le expansion to color. The lC socket is a
16-pin type tha t wor ks as well for these
l4-pin packages.

- -- -• • •

Gate 3 (F ig. 5) gates off the horizontal
blanking pulses during the vertical bl anking
interval and it it self is inserted as the vertical
blanking signal.

Possible Changes

It is possible to generate "on" and " off"
pulses and use these to set and clear a
flip-fl op to generate gate 3 analogous to the
circuits for generat ing gates 1 and 2. In
amat eur service this additional circuitry
hardly seems worth the additional cost and
complication. If the unit is intended for
com mercial service, this modification will be
necessary. Other modifications that would
n ormally be required for comm er cial service
would be sepa rate width and position flip
flops and associated gating for the vertical
and horizontal drive signals. Another " must"
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15:1 Counter

7 :1 Counter

Equalizi ng p u lses
2 .54 us

H ori zon t al sy nc
5 .08 us

Vertica l sync
27.3 1 us

Horizontal b lank ing
10.1 6 us

Sy nc

Gate 1

Gate 2

Pin 2 , 83( i np u tl

Pin 13, 8 3

Pin 9 , 83

Pin 13,82

Pin 9 , 8 2 (o u tpu t )

Pin 2 , 8 1

Pin1 3, 81

Pi n 9 ,8 1

P in 9 , C 1

5: 1 C o unter

Pin2.C1
P in 13, C'
Pin 9 , C2
Pin 13, C2

Fig. 7. Relative-time photos of gating functions. In
(A ), no tice the leading edge of blanking pulse
precedes o ther pulses by 1.2 7 J.lS. Pho to (B) shows
the action of gates 1 and 2 ' in producing the sync
signal. Photos (C), (D), and (E) show the ou tpu t
signals from the coun ters.
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508 East Washington St., Arcola, Illinois 61910

the delay so that there is a 1.27 /ls between
the leading edges of the two signals. Again,
without a dual-trace oscilloscope, mix the

' inverted nondelayed output with the normal
delayed out put. The pulse on the oscillo
scope from the output of your mixing gate
has a width equal to the de lay time .

Since the outputs of this unit are the
outputs of gates, they will not drive a low
impedance load. All inputs to other equip
ment should be high impedance and the line
should not be terminated with a resistor.
This situation is ideal in my station as most
equipment is of lC co ntruction an d the
output of the sync generator simply drives
other gates. If you absolutely require low
impedance signals, the outputs of the gates
may be buffered with simple emitter
followers.

Wire the monostables and their inverters
next. Look at the out put of the inverters
and adjust the pulse widths to the correct
values. Remember the pulses are negative
going at the outputs of the inverters. Wire
gate 3 first, then gate I , and finally gate 2.
The outputs of the three gate s may be
compared with the scope pictures in Fig. 7 .
Their widthsshould be : gate I , 571.5/ls; gate
2, 190.5 us; gate 3, 2857 .5 us. Lastly, wire the
output gating and connect it all together.
Sync, blanking, and drive should now appear
at their respective output terminals. Check
the appearance of the blanking and drive
with an oscilloscope. The sync waveform
may only be viewed reliably using an oscillo
scope with del aying sweep. The delay has to
be longer than two fields, as the horizontal
sync pulses alternate their posit ion every
other field . Without these precautions you
can not be ce rtain that your scope trace is an
accurate indication of the output waveform.
Note, however, that fl O adjustments have to
be made while looking at this waveform so' if
you trust your wiring and previous adjust
ment procedure, you can be confide n t of
having a correct sync signal. If you st ill insist
on seeing the sync waveform, it is possible to
add a single flip -flop as a 2: I counter
connected to the outpu t of this 2 : I divider
to the external sync on your scope and you
should be able, after some adjustment, to see
the sync signal. .. . K9AACj7 •

~ Electronics
BOX 12016
CHAMPAIGN, ILL.
61820

THE EASV WAY!
• No Books To Read
• No Visual Gimmicks To

Distract You
• Just Listen And Learn
Based on modern psychological
lechniques- This course will take
you beyond 13 IN .p .m. in
LESS THAN HALF THE TIME!

AVililiilble on milgnetic tape
$9.95 - Cassette , $10.95

FREE SPEC SHEETS
NOW AVAILABLE

ORDER DIRECT OR FROM
AUTHORIZED DEALERS

LEARN RADIO CODE

TONE BURST ENCODERS

PRICES:
TB·5 5 tone std. encoder _. _._.._ _ . ~ ,$37.50

(1800, 1950. 2100. 2250. 2400 Hz.)
ST-2 Single tone decoder ~ $37.50

(Spec ify 1800. 1950, 2100. 2250. or 2400 Hz.)

SPKial lonrs - Inquire
AdtSl .80/unit for sh ipping utr. restaems add 50/. tax)

• UP to 5 f ixed tones
(factory set>

· ADJUSTABLE:
-Duration
-Output

NO BATIERIES needed.

• FULLY ADAPTABLE

EASY INSTALLATION

CONTINUOUS TONE POSSIBLE

FULL 1 YEAR RP Warrant)'

NEW from

AMERICAN CRYSTAL CO.
1623 Central Ave. , Kansas City. Kin. 66102 Tel. 91].342·5493

Mfg. Crystals for mod communication Equip.
For use in : Small orders accepted Crystal prices jl .002%
TWO WAY FUNDAMENTALS:
SCANNERS AA 20 2 to 14.9 MHz $5.25
MONITORS 15to 19.9 MHz 6.10
TRANSMITTERS TH IRD MODE
C.B. SYNTHESIZERS 10 to 44.9 MHz 5.35
REPEATERS 45 to 55.9 MHz 6.10
SCANNERS IDper. 152.5 101 63.5 MHI...OO2% 5.00
elEMENT CRYSTALS .0005%

( ch~n" freq. changed in cuslomer's .Iement) plus pig. & ins. 15.00
C.B . IClass 0 Single channl!, 1 to 23) 2.15
Amateur. HC6JU. + or - 1 K.C.• 32 pl.. Fund 3.5 to 8.9 MHz 3.00

Extfu : Oven u. $1 .50. Subminiature .25" .093 pins .1ot
Postllle : 1/2 crystals 2 OIL each i1dditional ln crysli ls 1 oz.

Write lor qUilntitv discounts
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complete book on Slow Scan Television,
the coming thing in Amateur Radio.

This book tells you everything you
need to know in order to build your own
station so that your face and ham shack
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A historic photo of the late Karl G. Jan sky of Bell Telephone Laboratories with the rotating antenna
he used to discover radio waves coming from space. Mr. Jansky's investiga tions during the 19305 in to
the causes of strange noise in telephone equipmen t resulted in the discovery of radia tion noise from
the cen ter of the Milky Way and gave the world a new science - radio astronomy. (Bell Labs.)

sphere . The no ise was relatively strong and
display ed the interesting property o f sta rt 
ing 4 minutes earlier each day .

Karl Jansky himse lf correc tly th eorized
tha t the no ise must be origina ti ng from
extra terrestria l so urces in th e galaxy .

During the next two years the Bell Labs
engineer continued to study this extra te r
restrial hiss. It was discovered by Jansky
that the signal level was highest in the
direction of the ce nte r of o ur ow n galaxy .
lie published his fi ndings in professional
journ als during th e yea rs 193 2 to 1935 .

After 1935 the Bell Telephone Labs
t ransferred Jansky to anothe r research
project not connected with rad io noise
from space.

Grote R eber ( W9GFZj . Jansky did no t
follow up o n radio astronomy after making
his init ial d iscoveries. His in te res ts lay
principally with radio co mmu nica t io ns and
no t with ast ronomy .

Gro te Reber, a pro fessional elec t rical
engineer and avid amateur radio operator
ha d read all of Karl Jansk y's papers o n
ext ra te rre stria l no ise. As an ama te u r radio

opera tor he had con tac ted o ther "hams"
o n all cont ine nts and in every sta te using
equipment he built himself.

Reber, all on his own and in his own
back yard, const ructed a 31 ft parabolic
dish antenn a, and a receiver capable of
receiving signals at 3300 Mllz.

In 19 37, th is in itse lf was quite an
amazing accomplishme nt. The frequency
pic ked was twenty times higher than any
frequency being used during the mid
1930s. It must be rememb ered that this
was years hefore radar or microwave corn
munications carne into usc. Dish antennas
and microwave receivers were very rare
ind eed.

The eq uipme n t worked bu t no noise
was received , so Reber decided to corne
down to a frequency of 9 10 MHz. Again
no as t rono mical noise was received so
Reber again decided to co rne down to a
sti ll lower freque ncy of 160 Mllz .

By 1939 the diligent amateur had suc
ceeded in receiving radio noise from several
sources; however, astronomers of 1939 -40
were relu ctant to give complete support to
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some of Reber's fin dings because radio
wave radiat ion did not always correspond
to optical astronomy findings.

In 1944 Reber published the first rad io
sky map ; a map of excellent profession al
qua li ty considering it was made by one
enterprising amateur using all home built
equipment.

An interes ting method was used in
making this radio sky map. Because of
economy, Reber's telescope was not built

entire sky co uld be effec tively mapped .
From the mid-1 930s unt il after WWII

there was only one radio ast ronomer 
Grote Reber. Reber is st ill working as a
scientist for the ESSA department of the
U.S. Government ; his major interest is with
radio wave propagation .

World War II brought about many
advances in the sta te of radio communica
tions and radar. The most important
advances were in highly sensitive high

The la te Karl Jansky of Bell
T elephon e Laboratories is
sho wn poin tin g to the position
on a chart wh ere radio noises
from space were first heard.
While attemp ting to pinpoint
the source of noise in terfering
with ra dio telephone service,
Jansky detected a peculiar
hissing sound coming from
the area of the Milky Way.
Later this hissing was identi
fied as radio signals generated
by the natural processes in
stars and galax ies. His work
resulted in the new science of
radio astronomy. in which the
heavens are s tudied by listen
ing to radio waves ra ther than
looking through an optical
telescope. (Bell Labs.)

to be steerable in azimuth but only in
declination. For this reason Reber would
position the antenna at one po int of
declination . The next night the an tenna
would be plunged a few more degrees. The
next night the dish would be plunged
several more degrees, and so on each night
for the complete t ravel of the antenna in
declination. Each night the sky would
sweep past the antenna for each position of
declination, thus after several nights the
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freq uency and microwave receivers and in
highly directional antennas . After the war,
these advances in radio technology were
put to use in the building of rad io tele
scopes.

One famous astronomer who decid ed to
concentra te his efforts in the fi eld of radio
astronomy was an Englishman named Sir
Bernard Lovell. Lovell is the director of the
Jodrell Band Experime ntal Station. At
Jodrell Band the first really large, fu lly
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steerable radio telescope was assembled.
The dish antenna was a monster of some
250 ft in d iameter, but it co uld be aimed at
almost any point in the sky with great
precision! For some time the reflect or was
th e largest radio telescope in the world .

N R A O. By the early 1950s it became
obvious that if serious work was to be
accomplished using radio telescopes very
large and very expe nsive inst rume nts would
have to be built. Such unde rta kings would
require fede ral financial support because of
th e enormous cost of the equipment.

By the middle 1950s scient is ts inter
ested in rad io ast ronomi cal research had
requested the National Science Fou ndation
to construc t a na t ional radio astronomy
observatory .

Green Ban k, West Virginia, was chosen
because of its remote location far from
m an -made electrical interferen ce ; the
mountains sur rounding the location acted
as a shield; and a large expanse of available
well-suited land became the choice for the
nat ional rad io observatory.

Grote Reber (W9GFZ) the world 's only radio
astronomer from the late 1930s un til aft er World
War II. Durin g the 1930s Reber constructed , on
his own, a highly sensitive receiver opera ting in
the microwave and UHF regions and utilizing a
31 tt dish antenna. He both constructed and
designed his equipment and interpreted its find
ings. Without question. this man will be con
sidered one of the giants in ama teur radio circles
in years to come. (Na tiona l Rad io Astro nomy
Observatory .)
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The largest equa toriaJJy m ounted telescope in the
world (op tical or radio) is the 140 f t dish
opera ted by the NRAO at Green Bank, West
Virgin ia. A single bearing suppor ts the entire
25 00-ton structure. This bearing is polished to a
tolerance of 3 mils and floated in a 5 ·mil layer of
oil. Such precision allows the great ins trum en t to
be pointed at any direction of the sky with
extrem e accuracy. Th e receiver is normally used
at wavelengths shorter than 2 em, or 15,000
MHz. The telescope took seven years to design
and build and cost $14 million, (Na tional Radio
As tronomy Observa tory.)

The complex of telescopes errec ted in
the West Virginia mountains near Green
Bank makes it th e world's most versatile
radio observatory.

The instruments include a 300 ft tele
scope which is the world 's largest movable
telescope; a 140 ft telescope with a very
precise reflecting surface; and three 85 ft
telescopes used in conjunct ion with eac h
other. This array allows th e three tele
sco pes to in effect act as one telescope
5000 ft long. A portable 42 ft telescope
rou nds out th e collec t ion of instruments.
The portable telescope allows the ast rono
mer to ex te nd the base line of the three
permanent 85 ft telescopes, thus making a
telescope whi ch in effe ct is even longer
than 5000 ft.
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The enginee rs and scientists at Green
Bank are alread y at work on an even more
ambitious project. This new telescope
would actually be an array of many sepa r
ate antennas spread ove r a 26-mile area and
fee di ng a single receiver. T his wo u ld in
effect ma ke for an antenna tha t would be
26 miles in diameter. This 26-mile tele
scope has been aptly called the V LA (fo r
"very large array") ,

University of Florida . T he ast ronomy
and physics depart men t of the University
of Florida at Ga insville, Florida , for man y
years has been doing research on rad io
waves arriving from noise sources within
the solar system. The frequency used fo r
listening is far beJow the frequencies
usually em ployed in rad io astronomy
work . As a matter of fact the frequ ency is
very close to tha t used by Karl Jansky in
his original wor k.

Jansky , ho wever, never received rad io
radiation from ind ividual plane ts . If he d id
receive noise from plane ts .he was no t
aware of it because of the poor resolu t ion
of his an tenna system.

Much original knowledge about plane
tary ast rono my has come fro m the Univer
sity of Florida ; of part icular interest has
been the planet Jupiter' s relatively st ro ng
radiation . I

Professors Alex "G. Smi th and Thomas
D. Carr of the University of Florida have
been part icularly active in high frequency
plane ta ry radio ast ronomy.

A reci bo . No history of radio astronomy
would be comple te without includ ing the
giant telesco pe at Arecibo , Puerto Rico .

This huge telescope was the brainchild
of Professor William E. Gorden o f Co rn ell
University .

The dimension s are t ru ly staggering:
1000 ft in d iameter ; 500 ft deep ; and a
SOD-ton feed horn that is 200 ft long.

Fig. 1. Plot of elec tromagnetic spectrum shows
energy distribu tion.
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•

F ig. 2. B lack body radiation, rf spectrum.

Advanced Research Projects Agency and
the Air Force's Cambridge Research Labs.

Cornell University continued to o perate
the telescope after const ruc tion was com
pleted .

Owens Valley Radio Observatory . The
observa tory which has located and idcnti
fied more radio sources than any o ther
observatory is the Owens Valley Rad io
Observatory of the California Inst itute of
Technology a t Big Pine, California,

Two 9 0 ft dish antennas ma ke up the
heart of the o bservato ry. These arc
especially fine instruments buill to close
tolerances.

Financial su pport fo r the Caltech obser
vatory was grante d by the Office of Naval
Research. The original construc tion co st
amoun ted to $ 1,500 ,0 00. The telescopes
were placed in opera tion in December
195 8.

Australia . Much of the research in rad io
astronomy is presently going o n in Aus
tralia .

B. Y. Mills is probably the most d ist in
guished radio astronomer from the Island
con tinen t. He is the inventor of the "Mills
Cro ss" which is an a rray of te lescopes
arranged for maximum gain. Mills is also
responsible for most of the mapping of th e
sky in the sou thern hemisphere .

Radio Noise Sources

Radio waves make up a portion of what
is kno wn as the elec tromagnetic spectrum.
The relative positions of the va rious forms
of energy that make up the e lectro mag
netic spectrum can be seen in Fig . I .

The only difference be twee ~ the various
forms.of energy is the wavelength and the
energy they possess. In real it y there is no
sharp dividing lin e between the various
forms but o ne form slowly takes on the
identity o f the next.

All o bjects above an absolute zero tem
perature radiate elec t ro magne tic radiat io n
into space with the energy being direct ly
p ro p o r t ional to the freq uency and
inversely proportiona l to the wavelength .
This is known as Planck 's law and was
formu lated in 190 I by Albe rt Einstein,

A perfe ct rad iator (and absorber) is
called a bla ckbody sou rce . A perfect b lack-
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The large dish has been used for both
active and passive rad io ast ronomy (active
radio astronomy being another name for
radar as tronomy ).

As an active inst ru me nt it has a llo wed
rad ar signals to be bounced o ff of the
moon with great accuracy . Venus has also
been atarget for Arecibo 's energy.

As a passive in strument it lays claim to
being the world 's largest telescope , o ptica l
or radio .

The $9 million project was built by
Cornell University through fund s made
ava ilable by the Department of Defense's

,
'0,

•z•
~
z -.
• '0••

e
• '0
~

:•· ,
• '0

Fig. 3. Blackbody radiation curve f or frequencies
beyond rf portion of spectrum.
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body is never found in nature, so the
objects in space radiati ng electromagnetic
energy fall somewha t short of the black
body for mula fo r brightness.

It should be obvious that brightness of a
light wave is the same as signa l level or
intensity of a radio wave at a specific radio
frequency.

When plotted on a logarithmic scale , the
blackbody rad iation looks somethi ng like
the plots on Fig. 2. If the chart were
ex tended past the radio frequency portion ,
the chart wou ld look like that of Fig. 3.

Temperatures generated within the te le
scope itself often limit the ability to detect

weak signals. The heat generated by trans
forme rs, vacuum tube filaments, sunlight
heating the ante nna, sunlight heati ng the
transmission line, and heat from other
electronic components mu st be taken into
account.

The minimu m temperature which the
te lescope will be able to detect can be
fou nd by a for mu la tha t involves such
para meters as minimum detectable temper
ature, sys tem noise temp erature , rms
system noise, anten na no ise temperature,
etc.

The above discussion has been con
cerned with what is known as thermal

The giant of all radio telescopes spans some 1000 ft in diameter and 5 00 t t from the feedhorn to the
base. The feedhorn weighs 500 tons and measures 200 ft on each side. A recibo has been used as
both a radio telescope and a radar telescope. The SOO-ton feedhorn is supported only by cables.
Several contacts via EME with hams in the United S tates and around the world have been made on the
ham bands with the big dish. (Cornell Univ.• Arecibo Observa tory. Puerto Rico.}
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blackbody radiation ; however, other
methods of electromagnetic wave gener
ation are known :

Thermal emission from ionized gas : As
an ionized gas the electrons are free from
the nucleus and thus are in no specific
energy level; however, the electrons are
accelerated -as they come In the vicinity of
other charged particles. These accelerations
of electrons cause electromagnetic radia
tions.

e

Fig. 4. Synchrotron emission: Free electrons in
the arms of a galaxy moving at high speed in a
gravity tieki,
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Synchrotron radiation : The first emis
sion which is non thermal in nature is the
synchrotron radiation (Fig. 4). In fact most
nonthermal radiation in the universe is
produced by this method.

Synchrotron radiation occurs whenever
high velocity (high energy) electrons are
accelerated to near the speed of light by a
powerful magnetic field. The energy
released by synchrotron mechanism is
more intense than that released by thermal
emission from ionized gas. As a conse
quence, this type of radiation is responsible
for some of the most powerful sources yet
detected.

Spectral lines : As electrons jump from
lower to higher or from higher to lower
energy levels within the atom, energy is
either radiated or absorbed. This energy
shows up as spectral lines throughout the
electromagnetic spectrum.

Many of the spectral lines fall within the
visual portion of the spectrum; however,
some elements such as hydrogen are
capable of producing spectral lines a con
siderable distance from visible light.

The most famous spectral line within
the radio spectrum is the 1~20.3 MHz
hydrogen line. This is the spectral line
produced by neutral hydrogen.

Evidence of this line is found through
ou t the universe; it occurs in open space
between stars and between galaxies and at
various temperature levels.

The above is only a brief survey of the
mechanics of electromagnetic wave gener
ation simplified from the book Radio
Astronomy by John D. Kraus. Every
serious student of the subject should
consult Dr. Kraus' book for a more
detailed discussion.

This portion of the text of this two-part
article series has served to acquaint you
with some of the individuals who pio
neered radio astronomy as well as some of
the technical disciplines involved in the
field . Part II of the series will cover details
about the radio spectrum of interest and
describe basic radio telescope systems.

...W4ZBE-

•
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Delivered by
A . Prose Walker
Chief, A mtJteur and Ci tizens Di vis ion
Federal Communications Co mmission

There are mare VIP1 here tonight
th8ll 8t a National Convention . . . W3RE.

WHAT'S PAST
IS PROLOGUE

Gaithersburg, Md.• Mar. JJ - A. Prose
walker, W4BW, the new Chief. Ama
teur and Citizens Radio Division of
the FCC, proposed tonight that a
"professional" ama teur sa te llite be
launched in synchronous orbit, pos
sibly at the d irection of the President
o f the United States. Walker was the
feat ured spea ker at the 16th annual
dinner of the Washington Chap ter,
QCWA. meeting at the Washingto nian
Country Club. He further suggested
that the new bird fly in 1976 in
celebration of our nation 's second
centennial .

The selection of a su bject for to
nigh t was somewhat difficu lt . There
were three categories which seemed to
fit the occasion . First I thought of
talking about "The Good Old Days,"
but there are many of you here who
know much more than I abo ut th at
era ... who can better recall the vir
tues of spark, the pungent sme ll of
ozone, the blinking of the " Slop Jar"
rectifiers, MHz-wide ama teur bands
wit hout much Q RM . SO I gave up on
that one .

The nex t possibili ty seemed to be
"The Troublesome Present ." Tha t is a
subject that I probably know some
thing about. But I have been ta lking
about such matters recently, at Las
Vegas. Dallas and Miami, and most of
you know what I think ab out many
subjects which co ncern amateurs to
day . Furthermore , your spea ker on
this occasion last year, Mr. Burch ,
talked abou t o ne of the most trou ble
some aspects of curren t p roblems , the
interpre ta tion of sect ion 97 .39 o f the
Rules, commo nly known as the " eye
bank dock et. " But nei ther that sub
ject nor a lot o f o th ers are yet
resolved. Probably it seems to y ou
that it will take some kind of a
miracle to conclude most o f the pend
ing matters. Well . I think that miracle
has happened . for we now have John
Johnston with us in our division, as
chief of the ru les and legal branch ,
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In troduction by Nt llon M. Griggl WJUCT .
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Photo of Mr. Walk er
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The glittering au dience of 376 pay
ing guests included, in addition to
QCWA chapter and national officials,
the Board of Directors, the Executive
Committee, the Secretary and General
Manager and other staff mem bers o f
the ARRL.

Walker was in troduced by Harry
Dan n a ls W2TUK, newly elected
League president, following the pre
sen ta t ion o f Golden Anniversary
awards to fou r local chapter QCWA
members: Charles Lewis, W3AXW;
Elizabeth Zandomni, W3CDQ; Charles
Stay, W4HE; and Edward Clammer,

The text o f Mr. Walker's speech
follows:

respo nsible fo r the resolution o f pe nd
ing matters.

So rathe r than try to further elu ci
da te any of those, I decided to discu ss
the o nly subjec t left , 'T he Question
ab le Future."

According to an old Chinese pro
verb, "It i.s ex tremely dif ficult to
prophesy. especially with respect to
the f u ture. "

But there are signs and even ts, if
properly interpreted , which may give
us the jump on the natura l evo lution
of things in ama teur radio , o r perhaps
even guide them to a mo re proper
concl usion. At least it migh t provide
the o ppo rtuni ty for a head sta rt.
Whether we take advantage of it is up
to us.

In respect to the "questionable
fu ture" tum your minds, if you will ,
to the potential of satellite commu ni
cation for ama teur radio , as has al
ready been demonst rated co mmer
cia lly . I know that you thrilled a
cou ple of weeks ago to the sigh t and
sound of our President and the events
surrounding his trip to China. Last
summer in Geneva , the IT U estab
lished the Amateur Satellite Ser
vice ... A.s.S.... o ne o f our well
known pundits who is o ften in error
but never in doubt , says that if we sit
on it we are sure to lose it ... which is
generally the history o f spectru m allo
cations .. . as it shou ld he.

Fe-!

W3UN. Dannals also took the oppor
tunity to present ARRL life member
ships to tho se el igible applican ts (in
cluding Walker) who hap pened to be
present.

Prior to the main even t speculation
had bee n rife as to what the new chief
might say that had not been alr eady
widel y publicized . In this, the fift h in
a series of talks given before amateur
groups around the country , Walker
chose the questionable fu ture as his
su bject.

Recently , I had the o pport unity o f
hearing so me ideas on a "pro
fessional" amateur satellite fro m Bill
Eitel, W6UH. well known to all o f you
as one o fthe founders of EIMAC, and
a leader in the co mmunications ind us
try . We didn't have much time to
work o ut the details, but Bill's idea
st imulated some additiona l thinking
about the kind of sa telli te he perhaps
had in mind . During the next few
minutes, let's thin k about that satel
lite , , . what it might be . . . what it
could do ... the limitations that pro
bably will be imposed on it .. . and
the best way to use it, not on ly for
ama teurs but for the benefit of man 
kind .

I say mankind , because we shall
think abou t someth ing that could be
beyond the normal concept of the
' public in terest , convenience and
necessity ,"

All o f the five OSCA Rs launched to
date have been short-lived , low-a lti
tude , non-synchro nous orbiting sate l
lite s. Those that did con tain repeaters
/ t ransponders o r whatever you wish to
call them, were available to only a
sma ll number of ama teurs thro ugho ut
the world ... ama teurs who had un
usual compe tence to track the satel
lites and top-notch eq uipmen t for
receiving and tran smitt ing. The people
who were instru mental in build ing and
launch ing them deserve a tremendous
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amount of credit for their pioneering
achieve me nts. Without their work, it
is most unlikely that the lTV would
have established the Amateur Satelli te
Service . .. it wasn't easy even with
their achievements .. . and we didn 't
get everything we wanted , but at least
we got our foo t one inch further in
the door. Let's speculate briefly about
the major technical characteristics of
one version of this " pro fessional"
amateur satell ite (with apologies to
Bill Eitel if th is isn' t quite what he
had in mind).

One of the major objectives is that
it be avai lab le over a long period of
time : Not just a month or 6 weeks,
but a period of several years.

Predicted life of satellites today is
in the order of five years. Whether we
could obtain that is debatable per
haps, bu t it should be operable for at
least a couple of years. This require
men t is synonymous with a solar cell
power supply, backed up by batte ries.

Secondly, for the satell ite to be
generally available , its orbit mu st be
such that complicated orb it pred iction
is not required nor co mplex tra cking
equipment necessary . Third, and this
is almost a part of Point 2, availability
to all amateurs of the world at one
time or another, poin ts to a near-geo
sta tionary satellite; one which slowly
drifts around the world remaining
avail able for periods of weeks or even
months to amateurs in any particular
hemisphere. This is the kind of satel
li te I would like to discuss ... not a
toy , but a "pro fess ional" amateu r
commu nicatio n satell ite, the limita
tions of which are only th ose imposed
by cost considerations and the deci
sion to put it into orbi t.

Perhaps you are skeptical at th is
point. Instead of thinking about it in
terms of resources, turn your though ts
around 1800

. For cen turies it has been
true that the availability of the re
source produced the decision to ac
complish the objective. Within the
past decade tha t has changed, and
now it is the decision 10 accomplish
the task which brings about the re
source necessary for the job. Through
ou t the relat ively short period of our
engagement in space ex ploration, the
decision was first made to do the
job .. . then we set about providing
the resource which resulted in the
technology and hardware to probe the
outer limits of the earth's atmosphere
and beyond. Th is list of man's accom
plishments in space is long; Explorer,
Vanguard, Topside Sounders. Earth
Resources Satellites , Orbiting Astro
nomical Observatory , Solar Observa
tory , Geodetic Observatory, Weather
Satelli tes, no t overlooking the series
of ma nned nights starting with Mer
cury , Gemini, Apollo, and now Skylab
and Shuttle.

Without denying the " fall-out"
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benefits from this gigantic effort,
none of these endeavors have really
been for the direct benefi t of the
common man. This may well be the
shining opportunity to bring the bene
fi ts of satellite technology down to at
least a segment of the population of
the world through a "professional"
amateur satellite. If the decision to
pu t th is kind of satellite in orbit were
made by the Director of the OTP or
the President of the United Sta tes,
how many of you doubt that it would
go up? Wh y not have it ready for the
Bicentennial celeb rat ion of our coun
try in 1976? I hope and believe that
this will come about, somehow, some
where , in so me way. I know that Bill
Eitel is thinking seriously about the
prospec ts. The technology is here _. .
are the amateurs readv?

What kind of satellite is this? It
must be reasonably small and light
weight, bu t this depends on econo
mics. It must have enough rf power
ou tpu t and bandwidth to permit its
simultaneo us use by a number of
ama teurs. Without going "overboard"
and just for discussion , let 's assume
that it has 20 watts outpu t. The
operating frequencies proba bly should
be as high as possible withou t ruling
out general participation by ama teurs.
Let's choose a satellite with an up-link
frequency in the 435- 438 MHz band
and the down-link in the 144-14:>
MH z band . The choice of these fre
quencies is probably rather good be
cause on 435-438 MHz, remember,
the lTV has told us that we must have
the capability of eliminating potential
interferen ce to o ther shared services in
that band. Obviously , it is easier to
prevent interference from the ground
than on a satellite. On the ground we
can realize substantial an tenna gain at
that frequency. This could be done on
the satellite bu t there are other as
peets to consider. As an aside , one of
the cu rrently planned satellite experi
ments in conjunction with ATS-G will
be using a 30 ft dish in space, having a
gain of 18 OBI (Syncart).

To the uninitia ted, some of the
terms used in space work are confus
ing. We do n' t speak of field strength
in microvolts per meter, bu t of power
flux densi ty, DBW/M 2. The origin for
this and other terms came from the
field of micro-wave communication
where they speak of signal levels in
terms of quantities of energy (flux)
oer unit area. The term DRW/M2
snnply means a number of decibels
above or below I watt of energy or
power (flux) per unit area o f I square
meter, and is spoken of as power flux
density . In order to relate pfd to
some thing all hams are familiar with ,
keep in min d th at I ~V/M of field
strength is about eq uivalen t to -1 47
DBW/M2 . So this gives us an under
standable relationship between power
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flux density in DBW/M 2 and electric
po tential between two points in space,
measurer, in IJ, V/M. The rest o f our
discussion is mainly simple arithmetic
concerning what we can do with our
sate llite .

Suppose that ama teu r " A" wan ts to
have a QSO with ama teu r " B." The
fo rmer has a I00 watt transmitter
with an emission bandwid th o f about
20 kf-lz, and a dish or a phased array
having a gain of 15 dB. Therefore, his
effect ive radiated power rela tive to an
isotropic antenna (E.I. R.P.) is +35 dB
or abou t 3 KW. At 435 MHz the
attenuation of the signal (commonly
called path loss) from ama teur "A" to
the satellite , a distance of about
22,000 miles, is 156 dB. a negative
quantity . So the +35 dB o f power has
shrunk to a -12 1 DBW/M2 by the
time the signal gets to the satelli te. If
we assume the sate lli te receiving an
tenna gain is +15 dB, then the signal
at the satellite receiver inpu t will be
abou t - 106 DBW, about 40 dB abc e
our reference, - 147 DBW/M 2, or
roughly 100 ~VM (we' ll leave off the
M) for it is assumed ), So now we have
the signal into the satelli te receiver.

Let's assume that the satellite re
ceiver we have in mind has a band
width of 200 kHz (which will accom
modate about 10 FM signals sirnul
taneously) and has a noise figure in
the order of 10 dB , which is about
what a real good TV receiver has.
Therefore the total receiver noise
powe r in the 200 kHz bandwid th will
be about - 14 1 DOW, and amate ur
"A's" signal is about 35 dB above the
noise at the input of the receiver.

If you wan t IU or more simul
taneous QSO' s and we have only 20
watts output from the satellite tran s-
mitter, then anyone signal should
" appropria te" only l In t imes the
available power output , n being the
number of QSO·s. Skipping a little
arithme tic rela ted to the satellite
characte ris tics we find that Mr. A's
signal of - 106 DBW has now become
~ DBW or t watt , tak ing into account
the overall gain of the satellite trans
mitter , transponder o r repeater as you
will. On the down-link frequency of
144 MHz, the signal path loss en rou te
back to earth is nearly 147 dB. When
we boost the I watt output by the
satellite antenna gain of 10 dB , and
then lose the 147 dB , we reach Mr.
B's antenna at a signal level (remem
ber we now call it power flux density ,
PFD) of - 136 DBW. Add to this the
receive antenna gain of say 10 dB ,
plus a receiver with a noise figure o f
less than 6 dB and the result is a
signal-to-noise ratio of about 28 dB.

GREAT ... only in practice it
won 't be quite that good because of
inter-modu lation among the 10 o r 20
signals passing th rough the satellite ,
which will reduce the ou tput sig-.
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nat-to-noise rati o to a value so mewha t
below that fo r one signal ... say
about 20 dB. This is the reason why
the receiver noise figure should be as
good as possible, in order not to
appreciably add to the noise alread y
prese nt on the incoming signal. If we
use FM, the ou tpu t SIN will be equal
to the inpu t carrier-noise ratio plu s
the FM advantage. We now have a
sate lli te about the equivalent in physi
cal size to the original " Early Bird ."

One of the greatest problems that
amateurs will have to face and over
come (and this is self-regulation's, is
the necessary discipline tu max imize
use of the satellite. Our postulated
sa telli te can handle abou t 20 QSO's
simultaneously , depending on exact
values of bandwidth and power out
put . But this capa bili ty will be
realized o nly if all participan ts o bserve
se lf discip line concern ing th eir
E.I.R.P. If some amateurs appropria te
more than their fair share of the
available power through the sate llite,
it will leave less for others trying to use
the system. Another important aspect
of discipline will be listening on the
down-link frequency to make sure
that the proposed channel is clear in
both directions. If th is discipline
breaks down, the result will be not
only QRM in the ordinary sense, but
also cross-modu la tion amo ng signals
of unequal power in the sa telli te
receiver and thus lower the SIN ratio
for everyone using the satellite .

By now you probably have con
cluded that all is not as simple as
picking up your telephone. Depen ding
bn economics, ama teu r satellites may
be power-limited. Therefore we
should max imime the watt-per-d ollar
product by choosing up-link and
down-link frequencies so that we may
obtain as mu ch gain on the earth end
of the circuit as possible. All the
satelli te does is take the up-link signal,
boost it by the overall satell ite gain,
and retransmit it on th e down-link
frequency. Also these frequencies
mu st be carefully chosen with due
regard for electromagnetic compata
bility on board the satellite , which is a
fancy way of saying that we mu st
avoid things like the 3rd harmonic of
the down-link transmitter jamming
the up-link receiver. Without going
into details, the choice o f 10 simul
taneous QSO's is pro bably a fairly
good figure , even though you are
probably thinking " that ain't mu ch."
But bandwid th is directly related to
total noise power, and if we theorized
on 100 QSO's instead o f 10 everyone
would have to raise his E.I.R.P. 10 dB
or the quality o f transmission wou ld
he reduced .

Probably this is as good a place as
any to remark tha t we seem to always
have with us the question of the best
way to utilize bandwid th , whether we

May 1972

are concerned with phone and CW on
the HF bands - or satellite communi
cation. In the case of our satellite, if
we consider the use of CW, it would
be possible to hold simultaneously
200 QSO's on the basis o f I kHz
required bandwidth per signal. If you
could accept a lower minimum band
width of say , 200 cy cles per signal for
CW (which is probably impracticable),
we c o uld acco m moda te 1000
QSO's ... always keeping in mind the
disciplines we mentioned earlier p lus a
few I haven't touched on. Probably
the best and most acceptab le solu tion,
as in HF, is neither all phone or CW,
bu t a reasonable mix of both . But in
the sateUite case, there has to be
world-wide adherence to the d isci
plines built in to the system, or the
sate lli te will not function to greatest
advantage.

Up to now we have covered the
sate lli te itself, what it could do and
the limitations that may be imposed.
But to what purpose do we put it? If
we are able to convince o thers th at
such a satelli te is worth the invest
ment , surely there mu st be some
useful purpose. I would not suggest
that we shou ld never use it for some
or all of the purposes th at have been
mentioned such as a "Satellite DXCC '
a 'Satellite WAS ," an "All OSCAR
BPL " or perhaps even for just rag
chewing. But I have a feeling th at
these things by themselves will not
justify such a satellite . It seems to me
that one o f the greatest uses o f such a
satellite can and probably should be
f or educational purposes not only to
train o ur own young peop le in the
techniques of satellite communication ,
but also o thers around the world . . .
using the satellite for the exchange o f
information . advice and actual ex
perience in satellite communication.
The so-called " new and developing"
countries of the world have not ye t
reached an acceptance of amateur
radio as a worthwhile utilization of
the radio spectrum. Perh aps if they
see a benefit such as th is. it would
impress them with the tremendous
promise that amateur radio can have
for them in the development o f
trained people in telecommunication.
In the plenaries o f the lTD, I can
assure you, we need their support .

There is another purpose of such a
sate lli te that should be th oroughly
explored. Perhaps it is significan t that
none of the curren tly utilized or
c o ntemplated commercial sate lli te
syste ms are specificall y designed for
use in the even t of a natural disaster.
epidemics, famines, floods, earth
quakes, tidal waves and similar things
which afflict mankind . The need for
suc h a system of communica tion has
already been recognized by the lTD.
However. no existing space communi
cation system makes provision for
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specific channels for emergency com
munication. Will the amateur satellite
service be competent to meet the
challenge in extending our charter o f
97 .1 (A)?

"R ecognition and enhancement
tJ[ the value of the amateur ser
vice to the public as a voluntary.
non-commercial communication
service, particularly with respect
to providing emergency commu
nications "

Or are we "just little boys olaying
in our basements" as we have often
been referred to in the assemblies o f
the lTV? If we are up to the challenge
and have wha t it takes, we could
crea te a lasting impression o f com
pe tence and worthiness in the eyes o f
world leaders, not just in the plenaries
of the lT V

Perhaps it is too large a bite to
swallow in one piece, but if we don ' t
seek a larger goal than we have before
us at present . what is the future of
amateur radio? Are we conten t to
become fragmen ted among ourselves,
arguing like spoiled children abou t
who should occu py what portions of
our HF bands, or even VHF, now that
we have finall y sta rted to earnestly
occupy them? Are we fundamentally
just a bunch of hobbyists who would
idly chatter incessantly over ou r tran s
mitters which occupy precious spec
tru m space? How many of you have
read recently the basis and purpose o f
amate ur radio contained in Section.
97 .1 of the Rules?

What is our responsibility to futu re
generations who will inhabit "our
bands" some day when you and I are
"silent keys?" Are we leaving them a
legacy for the future based on sound
judgmen t and planning? The growth
curve o f amateur radio in the United
States has been more o r less static for
a number o f years. Not so in certain
other coun tries! Novices have consti
tuted abou t 81h% of our total ; Techni
cians 19%; Conditionals II ~%;
General Class 34% and Advanced and
Extra Class 26%. Are we attrac ting a
fair percentage o f young people to
amateur radio? Granted that compe ti
tion is greater now than it was 50
years ago, but information and learn
ing aids are also more available than
they were when you learned the art of
wireless communication .

We 'near a lot abou t revolution
today in our socie ty . The only appar
ent impact on amateur radio that I
can detect is the increase in illegal
operation, the upsurge of foul
language to be heard almost any night
y o u turn on your receiver . ..
(especia lly on 75 meter phone) and
the apparent desire to lower the q uali
fications for an amateu r license. This
is not the kind of revolution we need
in amateur radio . If we have the
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200 years of hamming. Gus Gironda, W3JE, presiden t of the Quarter Century Wireless
Association, awards 50·year certificates to Charles Stay, W4HE, Edward Clammer, W3UN,
Elizabeth Zandonini, W3CDQ, and Charles Lewis, W3AXW. All four recipients of the
award have been active con tinuously throughout the haIf-century.

imagination to confront and reshape
it , we might expect that this revo lu
tionary attitude co uld be of help to us
rather than a hindrance, in planning
for the future , But if it is to be a help ,
we mu st present a challenging view of
what the yo ung generation can ac
complish, not just what they can get
out o f it in terms of enjoyment
because that's not enough. Young
people are keyed to a rapidly chang
ing, complex society ... almost im
possible for an o lder generation to
comprehend. Dr. Ro bert Hilliard ex
plains it with the sta tement,

"AI the rate at which knowledge
is growing, by the time the child
born today graduates from col
lege, the amo unt o[knowledge in
the world will be [our times as
great, By the time that child is
50 years old, it will be 32 times
as great, and 97% of every thing
k nown in th e world will have
been learned since the lime he
was born. "
Today's youngster generally , is not

thrilled by the same things that sent
you and me in to orbit 40 or 50 years
ago . He takes for granted what st ill
gives us goose-flesh in o ur hind-sight
perspective of the development of
telecommunication . The fron tier o f
ama teur radio is in the field of satel
lites. I full y appreciate the difficulties
of trying to keep abreast o f things
here on earth. Nevert heless, I urge
those who have the responsibility for
plotting the futu re course of amateur
radio to look far ahead, lest the
immediate problems within and out
side ou r ranks occupy too much of
our energies to the long-term detri
ment of amateu r radio.

Over the nex t few years, I hope the
Commission can erec t a few new road
signs and perhaps replace some old
ones, to assist in the developmen t of
amateu r rad io , and keep it going down
the right road . Whatever we do, I
know you will evalu ate it judiciously
in the con tex t of our co mmon goal.

In Shakespeare 's play "The Tem
p est." Antonio summed up wh at
seems to me is o ur posit ion today
when he said,

" ... What 's past is prologue; what
10 come, in yours and my discharge. ,.

~
It is pro bably significan t that the

new FCC chief of ham rad io was
introduced by the newly elec ted presi
dent of the ARRL inasmuch as the
powerful cote rie of League whee ls by
no means came to Washington just to
hear Walker speak. A highly placed
league official, who declined to be
quoted by name , told thi s reporter
during the pre-dinn er festivities that
the group spen t Thursdayevening with
OSCAR and AMSAT officia ls, and as
a result drafted an agreement that
would have lasting impact on ham
radio in months and yea rs to come.
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"Really tremendous," was all he
would say , "withou t exaggera tion ."
He refused to divulge any fu rther
details, but the impression was left
that the ARRL, under the leadersh ip
of their new president , wou ld take
over OSCAR an d AMSAT activ it ies
and merge them in to the new "profes
sional " satellite program.

Dannels. according to the dinner
announcement, was also sched uled to
speak, and many looked forward to a
major League policy pronouncement.
They were disappointed , however,
when he confined his remarks to the
distribution of some 7 or 8 life mem
berships and the introduction of
Walker.

Another fea tured speaker was to
have been the new president of the
national QCWA. Barry Goldwater,
W7UGA/K 3UIG. He too was antici
pated with eagerness, not only be
cause of his U.S. Sena te position (R.
Ariz.), but also because of his consi
derable influence in ama teur affairs.
But Barry bowed out by telegram at
the last minute.

Thus Walker had the stage almost
to himself, exce pt of course for the
venerable Robbie, perennia l toast-

master for these affairs . Mr. Harold H.
Ro bin son, W3RE. is a perceptive and
progressive thinker, and , despite his
advancing years, is younger in mind"
and in heart than most of his younger
contemporaries. Robbie and Mac
Williams, K3AC, are wholly respon
sib le for the success of these affairs
over the pa st years.

The League has its dissident mem
bers here in the Washington area ,
however. One such, a ham of long
stand ing and a loyal life member of
the League , deplored the o ften un true
sta tements in the pages o f QST con
cerning League ac tivities. Also declin
ing to be named, this Washington ham
cited the minutes of the Directors'
meeting and the ed itorial (p. 9,
March) in QST concerning the o ut
going president. ,.. . . . announ ced he
would not be a candidate ' indeed! "
this ham said. "It is common kn ow
ledge that W0DX ex pec ted reelection
as a matter of cou rse, and was very
upset when he was told tw o days
befo re the election that he didn 't have
a chance. When Dannals was elected
unanimously ... " and here words
failed him. When asked how he felt
about the future under t he new lead-

ership, he replied , " U.S. amateu r
membership in the ARRL, its alleged
representative socie ty , is now on ly
about 30% whi le in other coun tries
ham membership in counterpart so
cieties is between 80 and 90%. The
outgoing president was a figure head . a
lousy director. This new ma n is a
doer, full of pep , and capable. I think
we are now in good shape. That's why
I bought a life membership ."

Robbie, W3RE.

One highligh t of the evening occur
red whe n, just as Walker was getti ng
warmed up , a shirt-sleeved attendant
approached the lectern with a note
and asked Walker to announce it to
the aud ience. Walker took the note
and read , "Cad illac sedan - several
years old - 15 171 3 - what about it?"
The attendant anno unced, fo r all to
hear. "The motor's running." Walker
said, " Honey, that's your car:' and
Mrs. Wa lker left the room to remed y
the situation.

Earlier, Walker had told the follow
ing story: " The o ther day I was
discussing ham radio with a good
Catholic priest neighbor of min e,
name of Father O'Malley, and in the
discussion I mentioned the name of
Bob Booth (W3PS, ARRL General
Cou nsel), and he wanted to kn ow who
Bob Booth was, and I said, 'Why, do
you know him?' and he said, 'No, bu t
his name comes up frequently while I
hear confesssio ns.' " When asked later
what Walker had meant, Booth, red
faced , replied , " I don 't kn ow, but I'm
damned sure it wasn t compli
mentary ."

All in the spirit o f good, clean fun.
... W3UCT
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New Heathkit 58·650 Digital Frequency Display... 17995*
another "first" from the hams at Heath.

• Resolution to within 100 Hz -+-1 count

• Compatible with all Heathkit SB
Receivers and SB and HW Multiband
SSB Transceivers

• Six bright readout tubes display MHz,
kHz and hundreds of Hz

• Easy operation -80-10 meter coverage
with no bandswitching required

You asked for it and Heath produced it. An exciting
piece of ham gear to bright-light frequencies .. .
readable from up to 30 ft. away. The new 58-650
digital frequency display reads the three frequen
cies of a heterodyne circuit; then computes and
displays the actual signal received or transmitted.
All within a tight 100 Hz accuracy. Six bright digital
readout tubes show you exacliy where you are as
you tune across the 80 through 10 meter bands,
from 3 to 30 MHz. The 58-650 lets you read kHz to
five places .. .plus tenths of a kHz.
And talk about compatibili ty. The 58-650 is de
signed to team up with all Heathkit 58-Series Re
ceivers and Heathkit 58- or HW-Series Multiband
Transceivers, When it's in combo with a transceiver,
the "650" calculates and displays both transmitted
and received frequencies. To make installation eas
ier, the 58-650 manual fully describes and illus
trates all inter-connections necessary for the spe
cific Heath gear you own.
Your 58-650 assembles in just four to five hours.
Its 35 ICs and the display tubes plug into sockets

on the double-sided glass epoxy board. And there
are no tuned circuits, only four easy internal ad
justments are needed to get your "650" peaked up
and ready to go.
The 58-650 Digital Frequency Display. Its got to be
one of the most "up-and-coming" pieces of ham
gear ever offered. Its another trend-setting "first"
you can count on from the hams at Heath.

Kit 58-650, 9 Ibs $179.95*
SB-6S0 SPECIFICAnONS - Frequency range: 3-40 MHz (80
10 meters). Frequency Display: 6 display tubes (kHz to 5
places. plus t enths of kHz). MUlmum Viewing Distance: 30
It. Maximum Input Signal: 5v rms. Accuracy: 100 Hz :::!:1
count. Compute Time: 160 msee. Sensitivity: Adjustable.
Input Impedance: 2000 ohms. Internally Generated Spurious
Frequencies: Approx. 0.25 uV equtvatent signal level. Crystal
(clock) Frequency: 1 MHz. crystal Aging Rate: Approx. 10
ppm/yr. Ambient Crystal Stability: Appro• • 10 ppm from + 10
to + 65° C. Ambient operating Temperature: 0°. +400 C. Am
bient Storage Temperature: - 550 to +BOo C. Power Source:
120/240 VAC, 50/60 Hz, 10 W. Dimensions: 31/2" H x 10" W
X 10'/ D.

r----- - - - - ------- - -~--,~I HEATH COMPANY, Dept. 11·5
: Benton Harbor, Michigan 49022

: 0 Enclosed Is $ , plus shipping.

: Please send model (s)I _

I 0 Please send FREE Heathkit Catalog.
II Name' _,
I Address. _
I
I City State Zlp__
: Prices & speci ficat ions subject to change without notice.
I · Mai l order prices; F.O.B. factory. AM-267l ~
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108 QUESTIONS ANO ANSWERS $1.95
Discussions of transmitting, receiving, antennas.

power and audio measurement devices, etc. Circuits,
gadgets, small construction projects, profusely illus
trated. A wealth of interesting information and read
ing. Cheap, too, considering.

REPEATER BULLETIN $2.00 YR
Monthly bulletin of news and activities of the New

England Repeater Groups. Lots of opinions, con
troversy, reports, even technical articles and think
pieces. This bulletin is available free to all amateurs
living in the New England states who are active on 2m
FM. Outside of this area the subscription price is $2
per year . Issue number one was January 1972.

The Bulletin is the place where the mass of FM
information is published that doesn't make it into 73
because there just isn't enough room. It runs about 24
pages per month (8* x 1I).

If you are interested in a subscription send your
name, call, address, including zip, a list of the FM
equipment you are using, the repeaters you use, and
any repeater clubs or other amateur radio clubs that
you are a member of.

FM ANTHOLOGY $4.95
Reprints from the FM Bulletin (Feb 61-Feb 68)

including the new regs for 150 MHz marine two-way
communications, mobile noise suppression techniques,
a direction-finding an tenna for 146 .94 MHz, four
transistor crystal controlled converter for 2m FM,
three oscillators for tuning up FM receivers, inex
pensive preamp for 2m and 6m, design info on
antenna matching, discussion of repeater proposals
before the FCC, de scription and details on Baltimore
repeater WA3DZD, first five chapters of the infamous
Chronicles of 76, a simple TVl eliminator, converting
the GE mobile supply to ac operation, community
public service, good and bad points of popular surp lus
450 equipment, description ofW6FNO repeater, using
different modes in a repeater control mobile, h ow
frequent should a repeater ID bet, using 2m FM
between planes, multiple repeater power outputs,
plans and circuit for a hand transceiver, how about a
cross country 2m FM net" , mobile telephone setup
using a 450 repeater, description of Buffalo repeater,
12 foot o mnidirectional antenna a la Comprod and
Prodelin, plans for encoder and decoder , SAROC
goings on (ahem!), power amplifier for h ome builder,
new telephone regulations for attachments, etc. OX HANOBOOK $2.95

73 MAGAZINE

How to work-Dx. how to get QSLs, country lists,
award lists, postage lists QSL bureaus , maps of the
World, North America, Caribbean, South America ,
Africa, etc. Great circle maps cen tered on majo r U.S.
cities, bearing charts for beam headings for major
cities, how to go on your own OXpedition, and much,
much more. This is the biggest selling OX Handbook
ever published, written by 73's editor-publisher who
has OXed from nearly 100 co untries. T his book
includes a wall sized OX map of the world, itself
worth the price 01 the book .
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THE BEST OF FM $4.95

A huge selection of the best technical and con
struction articles from the FM Journal including data
on the formation of a repeater group, licen sing a
repeater, transistor switching for receivers, 450 MHz
gain antennas, adjusting deviation without test equip
ment, narrowband vs wideband, crystal production
from raw quartz through final inspection, transistors
over vibrators for mobile , satire on the 41 V, eliminat
ing tubes in early hybrid uand units, transistor preamp
for mikes, frequency division and multiplexing in
repeater control, adjacent repea ter problems, mul ti
frequency for the GE, ac supply fo r the H23 handie
talkie, narrowbanding the Pre-Prog 450 unit s, convert
ing 456 Prog Line Telephone mobiles for ham use,
improving the Gonset FM Communicato r, improving
450 Pre-Prog receivers, Wichita repeater, AREC net
and public service, quickie T-power and whine filter,
logic elements for touch tone decoding, FM vs o ther
modes, squelch for Motorola Pager , instructions fo r
repeater owners, priority inputs for a repeater, four
freq for Pre-Prog, 6-Freq esc for 800 and 1400 , FM
clinic, FM takes over AM, checking crystal ovens,
ni-cad charger, mobile hints, and etc.

ATV ANTHOLOGY $2.95
Invaluable book if yo u are interested in amateur

television . This book contains reprints of the most
important material from the now defunct ATV
Bulletin.

73 TRANSISTOR CIRCUITS $.95
Audio amplifiers, preamplifiers, clippers, filters,

modulators, receiver bfo, AGC, squelch, tuned audio
amplifier, crystal filters, super-regen, 2m preamp, 220
MHz preamp. oscillators, variable crystal oscillator,
UHF oscillator, 10m transmitter, 6m transmitter, 2m
transmitter, signal tracer, 1 kHz and 100 kHz calibra-
tors, sweep frequency generator, sawtooth generator.

ATLAS OF FM REPEATERS $1.50 test equipment of all kinds, sluff. Fun. Inexpensive.

Listing, by sta te and city, of all repeaters, both FM REPEATER HANDBOOK $6.95
open an d closed , in the world, complete with coverage This hardbound book from Howard Sams is not
maps of many of the major repeaters. Maps are available on th e subscrip tion bonus deal. Sorry,
included showing the states and coun ties, with the because it is one you will wan t if you intend to set up
areas o f repeaters indicated. a repeater.

RADIO BOOKSHOP Peterborough, New Hampshire 03458.
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RADIO BOOKSHOP
This 30G-plus page book has material on

basic FM repeaters, national standards fo r FM re
peaters, carrier operated repeaters, tone decoders for
repeaters, controlling repeaters with tones, improving
repeater intelligibility , minimizing desensitization,
solving intermodulation problems, d igital identi
fica tion, the WB6BFM iden tifier , a computer
optimized digital identifier, WAOZHT design data, the
Curtis identifie r, the K6MVH autopatch, the Zero
DKU autopatch, the touchtone au topatch, setting up a
mobile sration encoders for sub-audible , tone burst
and whistle-on use , multichannel scanning, RF pre
amplifiers for repeaters, antennas for 2m FM, collinear
gain antenna for repeaters, welding rod groundplane,
high gain mobile antenna, poor man' s frequency
meter, signal generator circuits, RF power measuring.
adjusting deviation, pocket sized transmitter and
receiver, low cost portable t ransmitter for repea ter
use, UHF transmitter, super-regen receiver, repeater
zero beater. repeater controller, 10-minute timer,
repeater audio mixer , and more!

DELUXE WORLD ATLAS Spoc;.1 $9.95

This is a beautiful Hammond atlas .. . invaluable if
you work DX or have any kids. We ran a subscrip tion
special using these $20 atlases and had a few left over.
Take advantage of this and buy at the wholesale price.
While they last only.

$7.95
RADIO HANDBOOK T he book has been nati onally
advertised at $ 12.95, however we have a few copies
availab le at this special price as a close-ou t on the 17th
edition . 850 pages of hand book data and const ruction
projects. This is one of the best book bargains you'll
find -while it lasts!

If you are now or ever in tend to be active on any
of the VHF bands can you really afford not to spend a
lousy $2.95 for a comple te and detailed book on VHF
antennas? You will find descriptions , d imensions,
tuning data, and diagrams of aU types of antennas in
this book. from an instant coa thanger antenna to a
giant collinear beam, it is all here . Your antenna is the
cheapest amplifier you can build. Get this book.

$2.95VHf ANTENNA HANDBOOK$4.95
$6.95

fM REPEATER CIRCUITS MANUAL
HADRBOUND EDITION

TRANSISTOR PROJECTS $2.95
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Four for $1.00

SIDEBAND LOG BOOKS $2.00
Are yo u tired of using a log book designed back in

the 1920's? Try one of these 1972-type logs designed

by W2NSD/1. A pad of 125 log sheets, BY>x l l, wi th

20 contacts per page will last you for 2500 contacts .

Try this fir st really modern log shee t.

U.S. MAPS

CALL LETTER DESK PLATE $1.95
How abou t dressing up your operating table with a

desk plate showing yow first name and call? These
embossed desk plates are nice - and inexpensive. No
zero available , sorry. There is room for twenty letters
and spaces total.

73 BINDERS $4.95
These are not available as a subscription bonus. But

you still need them to make your issues of 73 stand up
on the shelf. It also helps keep back issues from
gett ing lost o r spilt on. Or into the hands of the Jr Op.
T he binders are a gorgeous red and come with the
nicest set of year stickers yo u've ever seen . Dress up
your shack with these binders.

$1.50

MAY 1972

Cram med with home co ns truc tion projects such as
a co mplete communications rece iver , a converter
converter, CW filte r and monitor, 1O-15-20m FET
converter, 40 & 160m convert er, 2~ -10m converter,
30 MHz i-f strip , audio bandpass filte r, 610 FETs,
audio derived AGC, 4 32 MHz converter , 2m conve rter,
megaphone , 1296 MH z co nverter , simple 10m
rece iver, FET preamps for 144 & 4 32 MHz, noise
clipper, SSB transmitter , 610 statio n, 610 ultra-midget ,
160m transmitter, 4 32 MHz exciter, varactor tripler
for 1296 MHz, FET VFO for BOrn, VFO for H F and
VHF, VHF parametric amplifiers, diode controlled
break-in, slid e bias modulator , modulating transistor
transmitters, FET audio compressor - plu s te chnical
and theory material on de signing RF power amplifiers,
zener diodes, integrated circuits, simplified transisto r
design for th e amateur, CW monitor, RTTY indicato r,
crystal oscillators and more .

TELEVISION INTERfERENCE

Why suffer with TV!? It is curable and this newest
and most complete book will help you get rid of that
pesky misery.
DIODE CIRCUITS HANDBOOK $.95

There arc 115 diode circuit s in the handbook, These wall sized maps show the states and call
includ ing power supply applica tio ns. regulators, ac areas. They are specially designed for co loring to show
meter applications. all sorts of receiver de tect ors the progress toward the Worked AU States award of
(AM -FM -SSB). noise limi ters, sq uelch, AGe, varicap ARRl or the Worked Almost AU States award put out
tuning, audio clippers, compressors, FM modulators, by 73 (for proof of contact with 49 sta tes). Since y ou
RTTY keying, varactor mult ipliers, fie ld strength will probably be wan ting to work fo r the award on
meters, wave meters, noise genera tors , and ma ny e tc . several bands you will wan t several maps. T hey come
Very enj oyable book . Cheap too . in groups of fo ur.

RADIO BOOKSHOP Peterborough. New Hampsh ire 03458
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This is not available on the subsc ript ion bonus
because it is provided pure ly as a service of 73. An
amateur who works for a big compute r company has a
program which permits him to plug in your location
and have it print out the bearings o f all of the
coun t ries of the world from your shack. Once you
have this list yo u will use it fo r every IJX co ntac t. The
chart grves the bearing and dista nce to all Illajo r cities
and countries. Be pa tien t when you order for these
have to be run through in gro ups at this low cost to
yo u.

BACK ISSUES OF 73 - VOL. I $3.95
This is an assortment of twelve diffe rent back

issues of 73 from the years 1960 through 1964.
Normally these back issues would cost you $ 1.00 or
more each, but since th is assortmen t is our choice
instead of you rs, thus the bargain. Here is a good way
to build up your technical lib rary with hundreds of
interest ing and valuable technical articles and con
str uction projects. You may have missed these great
issues when they or iginally came out, but don 't miss
the fun of reading them now! The emphasis on articles
with no operating news or monthly co lumns means
that little of the material is dated.

BACK ISSUES OF 73 - VOL. II $3.95
Twelve different back issues of 73 from th e years

1965 thro ugh 1967. These are the real vintage years of
73 for home bu ilders of transistorized gear. Lots of
VHF projects and gadgets galore. See fo r yourself
what 73 was do ing back when QST was still bringing
you only tubes. At this price you get our choice of
back issues. This is an excellent way to fill in missing
back issues, if you like to gamble.

BACK ISSUES OF 73 - VOL. III $3.95
Twelve diffe rent back issues of 73 from the years

1968 th rough 1970. These bundles are already made
up so you have to accept our choice at this price.
Individual issues for most months are still available for
$1.00 each for these years.

BUMPER STICKERS Four for $1 .00
Stick th ese bright stickers on yo ur car bumper or

window to let passing FMers know what channel y ou
are monitoring. Available in any co mbination of th e
following channels: 70,73,76,82,85,88.9 1 and 94 ,

WORLD OX MAP $1.00
This is the same wall-sized OX map that is included

with the DX Handbook except it comes to you rolled
up instead of folded. This is so yo u can put it on th e

wall or have it framed. The map is designed with all
country prefixes indicated and space for you to color
in the countries as you work them. Visitors can see
immediately how much of the world you have
contacted! The zones are on the map as well as
prefixes. Maybe you nee d several maps.

New Books

S2.95

---
RADID BDDKSHDP
Peterborough NH 03458

------

RTTY FUNDAMENTALS $1.50
This book gives you all you need to know to get

started with radio Teletype, without having to struggle
through hundreds of pages of A-Z details which will
never really be of any particular interest or value to
you. You need a machine, a converter, and a keying
unit and you are on the air , .. this book tells all .

Particular emphasis on converting and using
Motorola equipment for all of the VHF FM bands,
including power supplies, antennas, and all of those
details you need to know to buy and convert those
commercial rigs and use them as repeaters or with
repeaters,

HOW TO USE FM $1.50
You already know how to use FM, bu t you still

might enjoy having this book of detailed instructions
and descriptions of the many tone systems used with
repeaters for control. This book also contains a li st of
active repeaters and an exhaustive bibliography of all
articles published in the ham magazines on the subject
of FM during the last few years. The bibliography
alone is worth the price of the book.

COAX HANDBOOK $2.95
An updated version covering everything you ever

wan ted to know about coax bu t didn ' t want to write
to all the manufacturers and ask. Includes a lot yo u
probably didn't even know you didn't know! Maybe
a lo t you don' t even wan t to know. But it is all
there - lengths of antennas and coax of d ifferent
types for quarter, half and full wave feedlines and
antennas for all amateur bands, coax connec tors and
how to use them, accessories, switches . What ham o r
even engineer can function without this refe rence
data at hand? .

CONVERTING COMMERCIAL FM GEAR

r
I Mail to:

II Name' _

IStreet I
I City I
,State Zip I

Call I
~ea~n~se~arate sheet I~ng~o~o~e~

$4.00CUSTOMIZED OX BEAR ING CHART
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John J. Schultz W2EEY
1829 Cornelia Street
Brooklyn NY 11227

The basics ofhow noise in various
farms limits the performance of
receiving antennas and systems is
explored. The subject of ultra
miniature antennas is also covered.

Fig. 1. The main sources of noise that influence
reception. The exact amplitudes depend upon
location. The relative amplitudes shown are those
typical of the Middle Atlantic Coast.

not be true for the transmission of signals
which are completely electronically pro
cessed. The amount by which the intelli
gence signal must be above the background
noise for an operator to be able to under
stand the intelligence depends upon several
factors. For a highly experienced CW opera
tor, a CW signal may only have to be a few
decibels above the noise level to allow solid
copy . For "voice," some words may be
heard when the signal is only a few decibels
above the noise level , but complete under
standing may require the signal to be 10-20
dB above the noise level.

These considerations are further compli
cated by the fact that if the receiving
operator has so me foreknowledge of what is
being transmitted , he will automatically start
to fill in missing portions of a transmission.

O ne of the topics that the newcomer
(and some old timers) find confusing is

the relationship of noise in it s various forms
to the performan ce of receiving syst ems. Or,
thought of in a different way, the subject of
how sensitive a receiving system should be
and what the ultimate degree of usable
sensit ivity is for a receiving system. This
article discusses these topics in a general and
nonmathematical manner. The mathematics
of receiving systems with terms su ch as
signal-to-noise ratios, noise factors, dBm
sensitivity levels, etc . is not extremely com
plicate d once one has developed the neces
sary conceptual background. However, for
many amateur purposes, the mathematics of
receiving syste ms need not be ind ulged in
simply to experim ent with the improvement
of a receiving syste m. The main requirement
to perform meaningful experimentation that
is directed in a useful direction is simply to
understand the interrelationship of the
various eleme nts in a receiving system and
how changes in the charac terist ics of one
eleme nt affects the overall receiving system.

Basic Reception Criteria

For the purpose of understanding a trans
mitted signal, the signal as it appears at the
output of a receiver must be a certain level
above the background n oise . This criterion is
tru e for CW and voice reception wh ere an
operator is the fin al " processing" device in
the receiving system. Such a criterion may
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Fig. 2. The ef fect of noise and amplification at
various steps in the transmitter output to receiver
output chain.

level at the receiving sit e can be a combina
tion of many things - atmospheric, man
made, and cosmic noise . Som e of these
noises are shown in Fig. 1. along with their
variation with frequency. As can be seen,
at mospheric noise can vary with time o f year
as well as with frequency . It also varies
conside rably with location. The ty pe of
noise which predominates depends upon a
particular location. Man-made noise is a
part icularly unknown factor in any location.
The other noise sources lend themselves to
prediction and calculation, and many charts,
maps. etc . can be obtained relating to them.
The very sim ple but still im portant conside r
ation at this point , however. is that a desired
signal (Fig. 2) arrives at a reception point
with a definite level as compared to the
noise at that point. Aside from the possi
bility of eliminating man-made noise, there
is nothing that the receiving operator can do
about this ratio of signal-to-noise level.

The next step in the receiving process (or
perhaps the fir st step, depending upon how
the process is defined) is the coupling
provided by an antenna. The idea of an
antenna as a coupling device is convenient
for remembering that it couples both the
signal and external noise to the rest of the
receiving system. Unfortunately, this coup-
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This sort of situatio n occurs quite often 
for instance, when a contact has been
established and the usual " RST, QTH, and
name" information is sent. Many QSOs fall
apart after such information is sent because
the receiving opera tor no longer knows wh at
to expect ( this assumes thaI the code speed
proficie ncy of the receiving operator is
always adequate.) So, there is a basic human
charac te ristic involved in any type of CW or
voice reception and the only overall defini
tive statement tha t can be made is that the
human operator fo r aural reception requires
the received signal to be some level above
the noise level to extract intelligence from it.

No ise in a Receiving System

Starting back at the transmitter, and
assuming the noise output of the transmitter
is insignificant, the signal radiated in the
immediate area of the transmitter is ma ny
times stronger than the electrical noise level.
As the signal is propagated, its intensity
decreases. At the recep tion point, the signal
level will have some level as compared to the
noise level at the receiving site . The noise

BRISTOL RADIO
420 HOPE ST., BRISTOL, R. 1. 02809

SALES SERVICE

BRISTOL RADIO
New England's Finest

2M • FM • HQ
ALL MAKES

NEW & USED
G LEN W2CXX/I
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Fig. 3. The value of an tenna directivity (B) for
receiving purposes over an ·om nidirec tional reo
sponse (A) is that noise com ing from directions
o ther than that where a desired signal originates is
discriminated against .

point where it is capable of being used to
drive an audio transducer. If one remembers
this simple id ea, it will be obvious why losses
have to be avoided as soon as possible in the
receiving process, why pream plifiers should
be placed as early as possible in the receiving
process, and why a preamplifier, to be
useful, h as t o be a very low-noise device.

The Receiving Antenna

Fro m the foregoing, it would seem that
the minimum. requirement for a receiving
antenna is tha t it just be large enough to
pick up enough external noise to exceed the
noise generated in ternally in the receiving
system. Any signal could be received then, ,
since any signal t o be usefu l anyway must
have a level which exceeds the external noise
level. This idea is basically correc t. What,
then, is the value of beam s and other very
directi ve antennas fo r receiving purposes?

A beam may have a transmit t ing gain of
seve ral decibels or more but it is still a
passive device and, as such , cannot am plify
any signal. It cannot produce a gain for
receiving purposes in the sense that it ampli
fies a received signal. What a beam or other
directive antenna can do is illustrated in Fig.
3. The omnidirectional antenna picks up
both noise and sign als from all directions.
The directive anten na picks up signals from
one direction but , more importantly, also
only noise from one direction. The signal
to-noise ratio at the antenna terminals is
enhanced in the sense that the total noise
pickup of the antennas has been reduced .

It should be noted that the terms " gain"
and " directivity" are related but have dif-
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ling process requires some kind of current
flow and any kind of current flow is going to
produce more noise. The noise produced is
directly related to the losses in the system.
These losses (attenuation) reduce the ampli
tude of the coupled signal and noise , but
also introduce new noise. The fact that the
amplitude of the signal and noise take on a
new ratio is what makes the receiving system
suffer - not the simple attenuation of the
desired signal alone. For the moment , let us
assume that the signal-to-noise am plitude
ratio does not suffer during the ante nna
coupling process.

The next noise source encountered is tha t
provided by a preamplifier, if such a device
is used. As shown in Fig. 2, this noise source
is shown to have a level less than that of the
noise portion of the signal and other noise
coupled into it. The amplify ing device ampli
fies both the signal and the noise coupled
into it. The output, then , is an amplifie d
signal, amplified noise, and noise generated
by the amplifying device. If the amplify ing
device is good, the signal-to-noise level ra t io
at it s output will almost be the same as that
at its input. But it can never be better.

If a signal-and-noise input is coupled
directly to a receiver where the noise input is
less than that of the receiver noise , the latter
will "mask" part of the signal and a poorer
signal-to-noise level ratio ' will occur at the
receiver out put than was coupled into it.

On the other hand, if the receiver
generated noise level is so low that it is
always exceeded by the noise portion of the
signal and noise inpu t to it , a pream plifer has
no value. The use of a preamplifer in such a
case will make things sound louder , but it
cannot improve the signal-to-noise level at
the output of the receiver over wh at that
ratio would have been if the input signal has
been directly processed by the receiver. In
fact, if a poor pream plifer is used which has
an internal noise level greater than that of
the receiver itself, the use of such a preamp
lifier will actually degrade receiver perform
ance.

It should be noted that in all the signal
transfer, processing, etc. which takes place ,
the objective is to preserve as much as
possible of the original signal-to-noise level
of the input until it can be amplified to the
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ferent definitions. Both can be expressed in
terms of decibels and for some antennas,
their value is the same . A large beam has gain
for transmitting purposes and also exhibits
usually an equal amount of directivity for
receiving purposes. A very small antenna can
still have directivity (a loop, for instance)
but absolutely no gain.

If a very small antenna can exhibit the
same directivity for receiving purposes as a
large antenna, the question naturally arises
as to why a small antenna should not be
used instead for receiving purposes. Then, if
one could only erect a modest type of
transmitting antenna, it still would be pos
sible to have a very effective receiving
antenna. The situation becomes even more
intriguing when one considers that, theoreti
cally at least, a very small physical antenna
provides the same amount of signal pickup
as a large antenna. The amount of signal
pickup of an antenna itself is not a direct
function of its physical size. The advantage
of a full-size antenna is that its terminal
impedance is such that it matches to a
transmission line or some sort of simple
coupling circuit and, therefore, an efficient
transfer of power from the antenna can take
place.

The recent work which has been done on
miniature or ultraminiature antennas has
been directed toward finding an efficient
method to transfer power from the physi
cally small antenna. Transistor stages have
been used as a coupling device instead of
tuned circuits to match the highly reactive
terminal impedance of an antenna very short
in terms of wavelengths. Another approach
has simply been to use an antenna length
just long enough which would theoretically
pick up enough atmospheric noise to be
greater than the internal noise level in a
receiving system. Such an antenna need only
be a few inches long, for instance, at almost
any frequency above the medium-wave
band. The antenna is fed into a preamplifier
stage with an extremely high input imped
ance so that the antenna is not "loaded
down." Whatever approach is used, however,
the factor of noise still enters into the
picture because of the transistor stage used
as part of the antenna (whether the stage is
called a matching stage or a preamplifier).

96

Active antennas do work, but the question
of whether it is worthwhile to very carefully
construct the active antenna using very low
noise components, or simply to try to make
a conventional antenna form electrically
larger (perhaps by loading techniques) is a
moot one. After all, there are very few
situations where one cannot put up some
sort of antenna that is more than a few
inches long.

Noise Tests

Even with just some understanding of the
role that noise plays in a receiving system,
one can make some subjective analysis of
what effect various components have upon a
system. For instance, if the terminals of a
receiver are resistor-load terminated, the
antenna peaking control should produce a
distinct increase in noise level at some point.
With a terminated transmission line added to
the receiver, the same peaking action should
occur and the noise level output should be
the same or slightly greater than before. If a
preamplifier is used and its input terminated,
the noise level should not increase if the
receiver gain is adjusted to compensate for
the gain of the preamplifier.

The best way, of course, to check the
effectiveness of a preamplifier, or any similar
device added ahead of a receiver which is
supposed to improve its performance, is an
actual reception test. If the preamplifer is
switched in and out and a very weak signal
can be heard with the preamplifer that could
not be heard without it, you can be sure that
the preamplifier has value. Note, however,
that if a signal that can be received without
the preamplifier simply sounds louder with
the preamplifier being used, this does not
signify anything about the preamplifier ex
cept that it produces some gain. Antennas
can be checked against each other by being
careful to keep the gains in a receiving
system constant and noting which antenna,
or what modifications to one antenna pro
duce the best signal-to-noise level at the
output of a receiver regardless of how
"loud" a signal may sound . If the signal-to
noise ratio is the best possible, "loudness"
can be provided at any point in the receiving
system by means of additional gain.
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H Transistor Pro
j e c t s for the
Amateur is cram
med with over 40
interest ing construc 
tion projects cover
ing receivers, c o n
ve rt e rs and transmit
ters, many in the
VH F regio n . If you
like to build you
will b low your m ind
over t his book .

G The BEST of
F M is a co m p ila ti o n
of t he best articles
that appeared in the
FM Journal from
March 19 6 8 through
June 1969, the last
of the magazine.
Read the extremely
controversial Chron
icles of 76. Plus do 
zens of techn ical
and circu it articles
a v a i leb te nowhere
else . $4.95 va lu e.

F The FM Anth 
ology h as reprints of
a ll th e art ic les a nd
t ec hn ical data f rom
th e ea rly issu es of
t he F M J o u r n a l. No
F M lib ra r y is com
p lete w it hou t this
data , muc h of it just
no t availab le else
where. $5 .95 va lue.

E The 73 OX
handbook has every
OX aid you could
hope for .. .QSL
Bureaus. postage
rates worldwide,
OXCC and WTW
country lists and re 
cord pages, maps of
many areas of the
world w ith prefixes,
plus a complete
wall -sized world
map with each
book! It is profusely
illustrated with pic 
tures of many of the
top OXers, plus ar-t
icles on working OX
on the d ifferent
bands. There are
great circ le bearing
maps and charts,
and m ore...more
.. .more.

."

•

•
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Q
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FM BULLET N

o The Extra Class License
Study Guide makes all that
complicated e lec t ronic the
ory seem s imp le . A little
study with t his book and
you will be read y t o face
t he FCC examiner with

..confide nce. "A $4.95 value!

C The Adva n ced Cl ass
S tudy G uide has p rove n t o
be t he o n ly com p lete text ''- ....::..-_'= ...::~:
for p repari ng to p a ss t h e
Adva nced C lass lice n se
exam. Neve r before h as
radio t h eory been made so
simp le. After just readi ng
t his b o o k it is a lmost im
possible to fail that exam.
And reme mber t hat in ad 
ditio n to t h e trouble of
goi ng to t he FCC to take
that exam, t here is a little
matter of $9 yo u h ave to
ante up . Why tak e a chance
on faili ng? $5.95 value.

B The 73 General Class
Study Guide has helped
t housa nds to easily pass
t hei r Ge neral License the
fi rst t im e t hrough. At $9 a
w hack. isn' t it foolish n o t
to hedge your bet wit h this
comprehensive and simple
book? N o o t her study
gu ide is a s comp let e or as
easy t o read. No ne. A
$4.95 valu e.

A T he Novic e C lass Li ·
cense Study Guide h as not
yet been published in 73 or
in any o t her magaz ine.
This book contains all the
basic techn ical information
need to pass the Novice
License with f lying col
ors.. .and is invaluable as a
basic text for u nderstand 
ing the General Class Study
Guide. Profusely illustrated
and so clearly written that
just reading it is enough to
permit most applicants to
pass their exam. $3.95
value .

AMA1£UR RADIO
NOVICHlASS UCfllSI:
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renewals o r extensions o f subscriptions please i nc lude the address label f rom the magazine wrapper or
renewal n o tice . Th is o ff e r go od in North Amer ic a o n ly. Foreign reecre-s may partic ipate by addi ng one
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P lease enter sUbscrip tio n s
for the f ollo wi n g, sta rt ing w it h the February 19 7 2 issue.

Circle b o o k wan ted : ABC 0 E F G H I II III

1 year $6 D c h o o se 1 book Life $73 o choose any 3 books

- -

- -

-- -

----

---

---

- ------

-

73 Magazine, Peterborough NH03458
New 0 Renewal or Extension 0

1 year $6 0 choose book Life $73 0 choose any 3 books

C ircle b o o k wanted : ABC 0 E F G H I II III

C ircl e book w a n ted : ABC 0 E F G H I II III

73 Magazine, Peterborough NH03458
New 0 Renewal or Extension 0

-------- -----I
I
II Name Call _

I Add ress _

I City' S tate' Z I~'-------

Ci rcle book wan ted : ABC 0 E F G H I II III

I 1 year $6 o choose book Life $73Dchoose any 3 books

1----- -
I 73 Magazine, Peterborough NH 03458
I New 0 Renewal or Extension 0
I Name Call _

I Address' _

I City' Sta te' ZI~' _

I
1--------- --
I 73 Magazine, Peterborough NH 03458

New 0 Renewal or Extension 0I Name Calll _

I Address _

I Citv State ZIP' _

I
I~ year $6 0 c~se 1 book L:,$73 0 choose any 3 bOO~

I

II Name CaIlI _

I Address' _

I Citv S tate ZI~'___ _

I
I
1__ -

J S o lidS tate Pro 
j ects for the E xperi 
menter co n ta ins over
60 projects taken
from the pages of 73
Magaz ine. Build a
S ix -M et er Fet Con
verter. Or. maybe a
ham TV receiver. It's
all here. $3 .95 va lu e .
K The Fascinating
World of Radio
Commu nications is
an introduction to
r ad to c o m m u n ica 
tio n . T his book gives
you some of the his
tory of radio c o m
mu nication a nd a n
idea of what you ca n
expect from you r
new h o b b y. $3.95
value.
L I C Projects for
Amateur & Expe ri 
menter is an a nthol
ogy of IC co nst ru c 
tion p rojects ta k en
fro m 73 Magazine .
Edit ed by Way ne
G reen it s a m u st for
a ny h am libra ry .
$3.95 va lue.

T hat's r ight, all you h ave to do is bu y a
one year $6 su b sc ri p t io n to 73 and rou
are e lig ib le for a free book (postpa id o f
you r c hoice or a set o f b ac k issues (FOB
73 Hal. You say you want two b o ok s?
F ine , no trou ble w hatever, just b uy a lit t le
o ld gif t subscrip t ion fo r a frie nd o r D X
bUd d y a nd ask us to send you t he b o o k o r
back Issu e package.

Can yo u buy two years fo r $12 and ge t
two books? No, sorry about that , but th e
who le purpose of this unusual offer is t o
in crease t he c ircu la t io n of 73, not to just
g ive aw ay a few thousand book s free of
c h arge . We k now that o nce an ac t ive
amateur s tarts re ad in g 73 he has a h ard
t im e ever being without it agai n a nd so ,
though we pay dear ly for that first sub 
scription, we eventually make it up come
renewal t ime. And keep in m ind that t he
more subscribers we have fo r 73 the better
magazine we c an g ive you .

Over 3 0 00 great articles have appeared
in our back issues and most of them a re
just as go o d today as the day they were
printed. You will have t he time of your
life readin g all those wonderfu l issues you
missed . We have separated the back issues
into t hree pac k ages). issues from
1960 -1964 0l ' 19 6 5 · b t6 7 un. a nd
1968-1970 (I II . T hese back issue bundles
a re put together by ill iterate apple pickers
bor rowed from other ham m~azine staffs
a nd t hus there is no possibility of our
gua ran t ee ing any particular issue in your
bu n d les. . you take pot lu ck . Due to the
$1 2 value t hat we are maki ng available in
these back issue packages ( 12 different
back issues in eac h package) , we must ask
tha t you foot the sh ip p ing.ch arge s. Ptease
in c lude $ 1 to co ve r h andling and maili n g
of th ese great b ig packages of back issues.

If you p refe r th at we send a book or
back issues to your buddy alo ng wi th hi s
subsc rip tio n , just indicate th is on the
fo rm .



P. J. Ferrell W7PUG
6021 S. 199th Street
Seattle WA 98178

•
ewer I e n enna

T he perhaps unfortunate name for this
otherwise superb antenna derives from

the fact that the chromium-plated brass
tubing used as a matching section (normally

obtained along with some funny looks from
your friendly local plumbing supply house)
was originally manufactured for quite anoth
er purpose.

x -I I· x ·1• 2 2
•

1
x
4

TWO HALF-WAVES IN PHASE

ONE GETS SAWED OFF

x-2

x
4

t
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Fig. 1. Evolution of the J antenna.

THE OTHER BENT 90 Q

100



Fig. 2. The sewerpipe antenna.
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VLF Substation, Longwire, Antarctica,
home of the 21-mile dipole. There they use
146.76 MHz VHF/FM for both on-site and
station-to-station communications.

Semigrid coax is used, and the 60n
section is made By removing alternate half
inch sections of the dielectric inside the coax
for about 16 inches. This raises the charac
teristic impedance from 50 to about 60n.
The original version is more suitable for
mobile use, however, because of its greater
rigidity and mechanical strength.
. Patterns taken at the University 's antenna

range show an almost perfect free-space
dipole pattern. The measured gain over an
isotropic antenna was 1.62 dB as compared

x
2

It all starts with the J antenna, the
evaluation of which is illustrated in Fig. I.
The J consists of a balanced quarter-wave
matching stub feeding an unbalanced load as
shown in Fig. I (C). But since balanced stubs
work best with balanced loads as in Fig. I
(A), some means of compensation must be
provided to make the J workable.

Because of the unbalanced load on the
matching section of a J antenna, the currents
in the matching section are no longer equal
and opposite, so the matching section ra
diates also. The resulting imbalance also
couples rf currents to the supporting struc
ture and the feedline, distorting the radia
tion pattern and making the antenna diffi
uclt to match.

The step from the J to the sewerpipe
arrangement is simple . Use an unbalanced
coaxial matching section for the unbalanced
half-wave load. Adjusting the antenna's im
pedance to 50n is easily accomplished as
shown in Fig. 2. _

Chrome-plated brass pipe of II> in. diam
eter is recommended for the matching sec
tion. If ordinary brass tubing is used, then a
brass plug for the bottom can be turned to
fit the tubing. Mechanical details are depend
ent upon the materials available, and will be
left to the ingenuity of the builder. Dimen
sions are not critical, but things should fit
together tightly. The inside depth of the
matching section should be about 19 inches.
Keep the plastic cap (Fig. 2 (A)) thin and
use low-loss dielectric material, as this is a
high voltage point. The internal feed assem- '
bly is physically similar to the gamma match
used for unbalanced feed of a yagi antenna
[omitting the series capacitor, of course). A
clamp (Fig. 2 (B)) comples the connection
fro m the off-center coax to the center
conductor. The height of this clamp and the
center-to-center spacing of the off-center
member is varied to obtain a perfect match
to 50n.

An interesting variation on the original
sewerpipe antenna was developed by Prof.
D. K. Reynolds (K7DBA) of the University
of Washington. A different feed technique is
employed, as illustrated in Fig. 3; the result
s an ideal antenna for base station use .
Antennas of this type are in use at Byrd

01 FM -52 73 MAGAZINE
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SOLDER TO PLUG -t----.

SHORT I NG CLAMP-~, +~'='"
,
•

,
•

-- -

"
",'
", I

-'-- . I I •, I

"""_1_1
~ -

-SO n, RI G I O c o e x

~ MA T CH IN G SE C TIO N

72 Jl. f EED PO I NT
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DRAIN HOLE - ----.

8-10 IN.

BRASS PLUG
CROSS SECTION -oj

COAX

Fig. 4. Reynolds modified sewerpipe antenna.

Since no claim is made for extra gain,
then where is the claimed improvement over
other antennas? Basically, it is in the re
duced angle of radiation. Practically speak
ing, most mobile antennas at two meters - 
whether v.. or 5/8 wavelength - have about
the same gain toward the horizon; moreover,
they all suffer to some extent finite ground
plane effects, which act to lift the angle of
maximum radiation intensity above the hori
zion. Thus the secret of the sewerpipe
antenna 's performance is it s straight-out
angle of radiation.

If you live in an area well covered by an
accessible repeater and don 't stray much, the
quarter-wave whip may be just right for you.
But if you need long-range capability for
your mobile, give the sewerpipe a try . They
have been widely used in the Pacific North
west since 1961 . The sewerpipe is ignored by
all CB'ers (unlike a S/8-wave whip), but
seems to disturb the 75-meter mobile opera
tors for some reason . Could be they think
it's a new chrome-plated loading coil,

. ..W7PUG

"' ---1'. - ~

RG58-AlU

HOLE FOR COAX-~

Fig. 3. Plug details.

with the theoretical value of 1.64 dB for an
ideal dipole antenna. These antennas are
unbelievably well decoupled from their sup
porting struc ture and are therefore a breeze
to match . The only significant current is on
the antenna it self.

HOLE WITH 3/8-24 THREAD

ORA I N H 0 L E - -::....._- -'1:-- ---0':--.
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Eric FaJkof K1NUNIl
Assistan t Editor
73 Magazine

I had the Pickering Keyboard Keyer on
my opera ting desk when an RTTY friend
came in . " Don't you have to push FIGS to
get numbers and punctuation and then
LTRS to un shif't ?" he asked, forgetting that
I didn 't even o wn a printing unit. "No," I
said, " th is is for CW." "Then how do y ou
send the dits and dahs?"

The Pickering Keyer is a fas cinating unit
that elimina tes the mental gymnastics of
transla ting letters into Morse code sounds.
Lightly touching any o f the glare-free but
tons, eve n for an instan t, will produce the
Morse representation o f the character. All
letters, numbers, p unctuation , and ham pro
ced ure signs fAR , BT, SK . .. ) are self-co m
pleting o nce they have begun. For example ,
to send CQ, just touch C and then Q.
Unfortu nately . there is no memory for
letters as there is for a dit o r dah in
conventio na l keyers . While the C is playing,
the Q should be held down. This Keyer will
co mple te the C, inse r t the correct between
le tte rs space, and then it will send the Q .
Longer words can be sen t by touching the
firs t letter and while it is being sent, hold the
seco nd. Once the seco nd has begun , move
your finger to the third and hold until it
begins, and so on. Letter spacing is auto
matic; word spacing is up to the sender.

Obvio usly it is necessary to be familiar

MAY 1972

with a typewriter keybo ard and a k nowledge
o f touch typing is an asset. Knowled ge of
CW is still necessary to know when to move
fingers from letter to letter. Since so me
letters are sho rte r than o thers, at higher
speeds you have to be qu ick. The speed is
adjustable by a front panel cont rol from
about twelve to seventy words per minute .
Slower speeds are possible by increasing
letter and word spacing. The dit length can
be varied by the weight con tro l. Some
keyers are pre-adjusted fo r weight , but being
able to adj ust it is an advantage because
copying ability can change with dit length,
depending upon the rate at which CW is
being sent. The letters will be sen t in perfect
form.

How easy is it to use? Very . First , plug
the unit in and hook up a 'lo udspeaker or
headphones to the appropriate jacks o n the
rear panel. Turn the KB-l o n and press a few
buttons to get the feel. Very little pressu re is
required to activate the IC logic systems to
send letters. The keys have a barely percep
tible movement and th is makes rapid finger
placement possible . The monitor produces a
low pitch tone that is easy to hear above
background noises without blotting them
out. The volume level is an adjustment on
the front panel. After practicing for several
hours it becomes seco nd nature to push a
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bu tton and to hear the correc t letter emerge
from the monitor. Finger placement , even
for a hunt-and-peck typist , becomes easy
and rhy thmic. Adjust ment of th e . keyer
speed to a comfortable rate coupled with a
relaxed ty ping speed st ill allows the hunt
and-peeke r to send perfect CW at speeds up
to t wenty words per minute . The Pickering
is heavily weighted and it will not slide
across the operating desk . You could even
use it sitting upon your lap if you wished to
use CW while mo bile .

After becoming accustomed to hearing a
complete letter in Morse when moving one
finger a fract ion of an in ch , I tr ied the unit
on the air. I told my co ntacts what kind of
keyer I was using and comme nts included,
"That's cheating" .. . " Sounds clean.. . . .
" Pretty good." Sending became effortless.
The hand rhythm developed quickly and
smoothly and the letters flowed out as I
thought of them. It was a BPLer 's dream.

The unit is ideal for code practice ses
sions, as we use it h ere at 73 . It is easy to
pick the unit up and carry it to classes, and
even a beginner can send perfect code
withou t even knowing it. This new dimen
sion to learning also allows the sender to
learn characters and spacing. The speed can
be adjusted to a moderately high rate and
long spaces can be inserted to give the
impression of slower speed . This , inciden
tally , is th e newly approved method of

•teaching CW: fast letters with long space. It
allows th e listener to adjust to the concept
of sho rter letter timing, just like he will get
in ac tual copy off the air .

To hook it up to your rig requires looking
at the transmit ter's schema tic. You must
determine the voltage across the key, posi
t ive or negat ive, in order to connect the
cabie to the correct keyed outp ut. This
protect ion is necessary to protect the inte
grated circuits that make up the circuit ry. If
you ma ke a mistake, no damage occurs.

For the ham who takes Morse code
seriously or for the professional code prac
tice instructor, the Pickering KB-I Keyb oard
Keyer is an indispensable tool for perfect
CWo True perfection costs only $265 from
the Pickering Radio Company . P.O. Box

29, Portsmo uth RI 028 71 _

$4.50
4.50
2.50

1.50
4 for 5.00

2.50
1.60

4 for 5,00

D1 VI SJ(lN OF B08
WHAN & SON

ELECTRON IC S, INC .

2400 Crystal Or.
Fort Myers

Florida 33901
(813) 936-2397

Send 1DC for new
cata log with

oscillator ci rcu its
and li sts of
t housands of

frequ encies in
stock.

SPECIALS I CRYSTALS FOR :
Freq uency Stan dards

100 KHz (HC 13 /U)
1000 KHz (HC6 /U)

Almost All CB Sets. Tra ns. or Rec.
ICB Synthes izer Crystal on request)

Any Amate ur Band in FT·243
(Except 80 meters )

80 Meter Range in FT·243
Color TV 3579. 545 KHz (w ire leads )

Depend on . . .

We supply crystals from
16 KHz to 100 MHz in
many types of holders.
Over 6 million crystals
in stock. We manufac
ture crystals for almost
a ll mod el SCANNERS,
MONITOR S , 2 -WA Y
RAOIO , REPEATERS, ETC .
Inquir e a bout special
quantit y prices: Order
direct w it h check or
money order .
for first class ma tt add 1St per
crystal ...t er ai rmail add 20C ea.

Courses Taught: General Theory and Code
Advenced Theory and Code
Amateur Extra Theory and Code

Golf privileges at New River Country Club; also fish ing

TRUL Y A VACA nON WITH A PURPOSE!!I

CAMP ALBERT BUTlER RADIO SESSION
13th y ear · Juh 2 9 · Aug. 12th

CRYSTAL BARGAINS

People attended from the following states and areas:
North Carolina, Sout h CarolinaJ.!d issouri

l
T ennes·

see, Utah, Flonda Oklahoma w est Viriln la . Ala
bama, New Hampshire , Iowa, District o f Columbia ,
V ermont J Arizona, Indiana, Oh io, New Jersey,
New York, Massachusetts. Maryland, Virginia . Illin
o is, MichllankGeoriida, Kansas, Mississippi, Nebras
ka Maine. en t uCky, Califo rnia, New Mexico,
Arkansas, Texas. Wisconsin, Louisiana, Oregon,
Connecticut, Minnesota, Pennsylvania.

OUT OF STATE:
Puerto R ico ; Saskatchewan, Canada; Ontario, Can'
~a_\ Quebec, Canada: Granada, Spain:. London,
E~and. Geneve,_ §wiherland. Netherland, An
tilles; St. Croix, Vupn Islands

fC:-LP;:'rs. K4DNJGen~' 8e;;;;;;; - --1
I Gilvin Roth Y.M.e.A., Elkin, North Carolina I
I precue . en d me the Boo'det and Application Blank II f or the Camp Albert Butler Radio Bell ion. I

I Name Call I
I Addra.. I
I I
LC'!!y~ateIZ;~ :.I
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COMMUNICATIONS

RCA Model CMUE 15 450 MHz Mobile
15 Watt T-Power with accessories .$39

•
KAAR Model DT 76 150 MHz Mobile

120 Watt Output capable of six fre
quency operation. NEW.
As Is, Less accessories $179
Six frequency kit $39

WRI TE FOR FREE CA TA LOG

Mann Guarantee
Money refunded w ithout question if equip
m en t is returned WIthin seven d ays from
shipment. undamaged. Ireisht prepaid .

Conditions of Sale
Unlen otherwise s pecified. eq ui pm e nt is
IJsed. and is sol d as-is. All it e ms shipped
FOB Tarzana, California . Crystals, ovenl,
ant ennas not included un less sp ecific ally
stated in cetalo._ All equip ment i s sold on
• first·come, first -served ba s is .

Mann COMMUNICATIONS

MAY 1972

18669 Ventura Blvd.
Box 138 Tarzana, CA 91356
(213) 342-8297

2837 North 24th Street
Phoenix, Ariz 85008
(602) 955-4570
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GET THE BIRD FROM HAMTRONICS
We have a co mplete stock o f a ll Bird wattme ters

and slugs o n hand .. . immediate delivery . O rder a
new BIRD Ham-mate wattmeter fo r o n ly $ 79. bu t
p lease speci fy i f yo u want the 200/ 1000 watt model
o r the 200/2000 watt model.

&
THE HAMTRDNICS EXCHANGE PROGRAM

We w ill exchange Bird wattmeter s lugs lin good
shapel bough t fro m Hamtron ics fo r any other slug
that yo u may need in the future - no charge !
Yo ur wattmeter can never be o utda ted .

CORPORATION

2 METER
ANTENNAS

by

ush

• Complete stock of FM
Antennas for base or
mobile

• Large dr ive-in on the
premises for immed iate
install at ion or service

• Complete li ne of Motor
ola H.E.P. t ransi stors at
all times

Credi t cards honored 
Masl rrcharae, Bank Americard.
PNB. GEe, etc.
We ship anywhere in USA
V1l UPS - NO CHA RGE
TO YOU

P.S. - We
will t rade any
k ind of electronic gear

Come to HAMTRONICS
and see the largest
stock of new and
used ham gear on
t he East Coast.

Oh no you don't!
Get your own BIRD!

4033 BROWNSVILLE RD., TREVOSE, PA. 19047



• Over $5,000 crystal inventory, all standard frequencies in stock.
• Complete lab set-up, Cushman E-3 counter and deviation scope.
• Every set sold checked out by our FM experts.
• Put precisely on your frequency before shipping to you at no charge.

MAKE A DEPOSIT IN THE HAMTRDNICS CRYSTAL BANK
If you buy an FM crystal from Hamtronics you can. at any time, swap it for another channel for no
charge (if the original crystal is still in good sbapel . No more !NOrry about repeaters changing
channels - no mo re extra cry stals sitting arou nd if you move to a new area - Hamtronics will keep
you o n f requency . When you buy your FM crystals f ro m H am t ro n ics you h ave ou r crystal ban k at
you r disposal.

WE CARRY
• STANDARD
• E. T. CLEGG
• GALAXY
• REGENCY
• DYCOMM
• DRAKE
• CUSH CRAFT
• HY·GAIN
• ANTENNA SPECIALISTS
• SONAR
• MOSLEY
• ROHN TOWERS

EW 2 MET ER FM TRA NS CEIV ER

,
DRAKE

MODEL
TR-22

2 meler

FM
Transcefyer

Model SRC-146

$279

by
STANDARD
COMMUNICATIONS

R EC E IVE ANY F REQU ENCY IN THE 2M BAND
146-147 M Hz) WITH 2 SIMPLE SE TTINGS

ON THE NEW CLEGG
FM ·27 A MOBI LE

Stop in and browse at FM H EADQUARTERS. Free coffee and donuts. FR EE - for your
use - Frequency Coun ter in our showr oo m window runs 24 hours a day. Pull up in front
and check your own frequency .

PHONES
(215) 357·1400 ' (215) 757-5300



John G. Oehlenschlager K0MOC
394-D Ricketts Road
Monterey CA 93940

SOLID STATE
CARRIER OPERATED
RELAY

o---4----O--.~-...----_<lGROUNO

drain poten tial up and the base o f 02
receives adequate current to satura te , caus
ing the re lay to be activated. 02 is a
standard NPN bipolar transistor with a high
hr e (de beta). R3 and R5 are used to limit
Vn s to +15V.

For 12V operation, R3 and R5 are
eliminated, R6 is reduced to 5.6K and a 12V
relay is used .

With the addit ion of only 4 components
the CO R can be given a variab le release (ho ld
timer ) fu nctio n. Shown sche matically below
the re lay can be set to provide up to 30
seconds o r more of hold time after the
carrier has disappeared.

03 O.
,. !<lOA

O.
0'

',6 K

-"0' e,. 0 ee
e, '0'

V~
02

T ere is a very versa tile carrier o pera ted
relay whtch is adaptable to many

supply voltages and can be used wit h eit her
tube or solid state receivers. The circuit as
shown operates on the standard 24V control
voltage.

. ...K \J MOC

01 and 02 arc 50 PIV 100AM diodes. The
hold rime is determined by the RC product.
Typically, the C of 200 JlF and R of 5K the
hold time was 10 seconds. Values will differ
from transistor to transistor and should be
de termined experime ntally .

This solid state COR should provide you
with a low power (AW max ) yet fl exible
de vice fo r y our re peater o r o ther carrier
signaling fun ctions.

01

""
0'

u ,
0'

The first transistor stage utilizes a MOS
FET with an extremely high input im
pedance . This feature allows connection to
nearly any rece iver wit h a minimu m of
loading. A negative going vo ltage of mo re
tha n - 3V is required to activate the COR.
This vol tage can normally be obta ined from
wit hin the receiver squelch circuitry. With
no received signal Vtn shou ld be approxi
mately OV.

RI and R2 are chosen so that the gate to
source voltage (Vg s ) is at least - 3V with a
received signal. But not more than - 6 V. For
Vtn in the range - 3 to - 6 V R2 may be
eliminated. Typical values are in the ra nge
1-1 0 MD. 0 1 is co nd ucting sufficiently
du ring no-signal conditio ns to prevent su ffi
cien t base curre nt fro m turning 02 o n. When
a signal is received 0 1 is cut off driving the
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T he fo llowing circu its have appeared in the referenced books, magazines, applica tion n otes, e tc.

Wh ile we t ry t o reproduce all of th e informatio n t ha t should be needed b y an experienced constructor,
readers m a y want to avail themselves o f the o riginal sources fo r peace o f m ind.

R eaders are req ues ted to pass along any interestin g circuits th at the y d isco ver in sources o ther than
U.S. ham m agazines. Circuits should be oriented to w ard am ateu r radio an d experimen ta t ion rather
than industrial o r compu ter tech nology . Submit circuit with all parts values o n it, a very brief
explanatio n o f the c ircui t and any ad d itional parts information req u ired. give th e SOUTee and a note o f
permissio n to reprint fro m th e copyrigh t holder, if any, and th e reward (or a p u blished circuit w ill be a
choice o f a 73 book. S end you r circ ui ts to 73 Circuits Page, 73 Magazine, Peterborough N H 03458.

+21 VOC

~OO y F

TO PIN 3

.A
'0'

1.0 ),IF C3

~---" f-- .----" f---,
'"

v,

TO PIN e

SENSITIVITY FOR

" cr C2 "' R2 ., " "mV " " k OHMS OHMS OHMS """' •
360 0 0 '0 ,., 02 ' .0 A.O

" '00 '00 " '00 2.2K '.0 A.O

630 0 0 '0 I .OK aa '6 2.'

" '00 '00 " '00 2 .2 K '6 2. '

Alter nate c onnec tion t o perm it c onnecting speake r t o
g roun d instead of t o vr .

"

,
300,

C2

r1\J, ,
.A

'"
J:~" '" "1\

!L~6 A , 200 llF
, CO ',

:' r

~r a

1" L2M

//m "'2

• • ,

1'" '"
"' I IO

">--1

Motorola Functional Circuit MFC9000, in a typical application. This solid-state device is a 4·watt
audio ampli fier designed to provide the complete audio system in TV, radio and bi-ti equipment.
Circuit courtesy Motorola MFC Handbook.

cr
O. I.IlF Kl
3<XN

0 '
MJE340

"'
5.6K

CONTROL
VOL.TAGE

120
VAC
ec H,

0 '

~;cJII
2M30~5

I« HOC ,
"'''''A 0',. R2 .....

"
220

"',
02 A

IOOA6000.llF ,.
eev 2N3417 ,.

.A
~A

0'
R>
~A

I N~14 I.

O'
I N~ 14

01- 04 20 0 V, IA
TI- 6.3 VAC. IA

KI-POTT£R a BRUMFIELD
NO. KA5A6

Regulated 5V power supply for rc s, by VE7BWF,
reprin ted from "Zero Beat, It published by the
Victoria Shor t Wave Club, Victoria, British
Columbia.

Electronic control of an ac relay with less than 2
mA current required to operate. Circuit courtesy
Mo torola Semiconductor Power Circuits Hsnd
book.
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2~0 III'

20 0K

100.1\.

8201<
a«

6 r

~:' • ""'.........
,
~ IO ~F

MFC8020 "<,
e

) ~ JE~20

;,
~ IO II

or .qll t~

e;n ; 1M

/3 V
r: I , ,

;~
f)MJE370

or .qu,v

Ir'; 1'20 pF

'.
L

• lOOK
10llF

100.1\.

),

Typical application and test circuit (1 O-watt amplifier) using a Motorola MCF8020 class B audio driver
silicon monolithic functional circuit. The MFC is designed as a preamplifier and driver circuit for
complementary output transistors and will drive up to 15 watts output (4 ohm load). A"olication
circuit courtesy of Motorola Functional Circuits Handbook.

.01410 pF4 .7K

*

XTAL 470

10 JlF+-----jDf-. -",---;,o-,,---~-- ,H

..V
gl•

•voc
!

10 0

"
...100 )IF

10M

INPUT

,.,...

,----~----< +2~V

Low frequency preamp 1 Hz to 50 kHz, voltage
gain 400. extremely low noise, all capacitances in
/IF. all resistors J4 W, transistors 2N5486. Circuit
thanks to WA3EEC.

Ql - VtW PNP (GE-9. ESIft, etc)
,. - MAY SE NEEDED IF TRIMMER WILL NOT ZERO-KAT.

ADO IN 50 pF STEPS .

Two meter crystal oscillator. The transmitter
crystal is used, the netting capacitor is adjusted so
that the crystal is zero-beat with someone who is
considered as being on frequency. Then the oscil
lator may be used to align a receiver. Since the
output is so high (measured 18 volts peak to peak
across the choke), it must be loose coupled to the
receiver. This is done by winding two turns around
the choke. One end of the winding is connected to
the connector ; the other end is connected to a Sl
ohm resistor, which is then connected to ground.
This circuit is very active and wiJJ handle crystals
from 2 MHz to 30 MHz. (Thanks to VE7AZH.)

0:6-\

1
HEADPHONE

'OOOA

.01

"

.,.330.

SIGNAL
DIODE lOOK

0--4----..-.........---4-......... 1' •
9 vee

EX TERNAL
ANTENNA

One-transistor radio. Works on local broadcast
stations. Amuse the Jr. op. Circuit courtesy
Calectro Handbook. L1 is a ferrit e variable an tenna
coil (Calectro D1-841). D1 is and signal diode
(Calectro K4·5S0).

r+EXTERNALrh GROUND
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0'

•r es
'-1>-----o+>"" YOC- 250 IlIA

).....,~------o""'" YOC"" ..

02

.,

..

"

CI-200 P", IOOV
<:2- 10 JlF, 20\"
C3. C4 - 4O "F, 400\"
co - IOO JlF, 400\"
0 1, 02, 0:5, 04 - HEP 160
Fl - :5OA
Kl-l2V DC AUTOMOTI'IE HORN llIELAY.
Ll-IOH, esc "'"
01,02 - HV" 2:5:5 TRANSISTORS

IIIOUNTm ON HEAT SIMC5.
'n- TRIAD TY84

+12 'VOCO>--

Mobile transceiver power supply (from The Keyer Ventura Coun ty ARC). 12V in, 600V @ 25 0 rnA
and 300V@ 250 rnA out. Mount transistors on h eatsin ks.

ICI-HlP esc
LI, L2 - GIIIID DIP TO 50.20 MHI

CI,.
"

OF'

", ' ON

20'

.,
'00'

..,..

.s".

+150 VOC
.m

Six meter pre-amp with 3 0 dB of signal gain an d
600 kHz bandwidth . The in pu t and o utp ut imped
ances are ma tched. A GC may be added to pin 5.
For FM use dip the coils to 52.5 MHz. Circuit from
Motorola HMA-36, Radio Amateur's IC Projects,
available free from Mo torola, Dept. 73 , Box
20924, Phoenix A Z 85034.

. . .W2FBF

INDEPENDENT RECEIVER
TUNING

FOR TRANSCEIVER ~

Did you ever wish you could tune the receiver
section of your transceiver without changing the
transmitter frequency? Sure would be nice on CW
for setting the tone of the station you are working,
or for SSB roundtables where everyone n ever
seems to be on the same frequency . It is extremely
simple to do if you have an extra set of contacts on
your TR relay in the transceiver, or room for
another relay . S tability is no t affected; however,
th e vfo m ust be recalibrated. Such a device has
been in use h ere for about three years, and I wo uld
be lost without it.

Referring to the drawing, CR I is a Varicap
Diode Motorola MV1642 or Hughes IM954 . I t
changes capacity as the voltage to it is varied
(working like a variable capacitor). When trans
mitting, the diode is given a steady voltage from
the voltage divider Rl, R2, R3, R4. When in
receive, the potentiometer R5 is supplying the
voltage to the varicap. With R5 in the center of its
range, the control voltage is about the same as in
transmit, so there will be no offset. Moving R5
above or below center will tune the receiver plus or
minus from the transmitter frequency. Switch 51
bypasses the offset control and allows n onnal
transceiver opera non.

Cl, C2, RFC1 , and CRI should be moun ted
inside the vfo enclosure . The other componen ts
can be anywhere, including a separate box outside
the transceiver. Recalibrate the vfo with the swi tch
in the off position . As shown, the offset is abou t 2
kHz. If you want more offset control change C2 to
10 pF.

I hope receiver offset will increase your operer
ing enjoymen t as much as it has mine. Cost is $6 or
$7 if all parts are new.

Circuit co urtesy WCRA SCOPE.
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Over lBO.OOO QTHs
in the OX edition

$69 5
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HERE IT IS! . . . one complete u.s. Callbook
and one complete DX Callbook per year and no
change in price. In addition you can keep your CALL·
BOOKS up-to-date througha subscription to the new
Service Edition Series published each March I,
June 1 and September 1- each one covering new
licenses and all activity during the preceding quar
ter. Annual subscription to complete Winter CALL·
BOOKS plus 3 Service Editions only $14.95 postpaid
for the U.S. and $11.45 postpaid for the DX.

Over 285,000 QTHs
in the U.S. edition

$89 5

These valuable EXTRA features included in both editions!
• QSL Managers Around • Prefixes by C..lIlries!

tb. World! • Zips on .11 QTHs!
• Census ,f R3di, • ARRL Ph tlAm.teurs through,ut .. • • , one Ie

tbe world! Alphabet.
• R3di, Am.teurs' Licem • Where T, Buy!

Class! • Grut Circle B",ings!
• World Prefix Map! • International P,stal
• International Radi, Information!
• Amateur Prefixes • Plus much more!
See your favorite dealer or order direct (add 25¢ for
mai ling In U.S., Possessions & Canada. Elsewhere add
50¢).

YOU

FOR IT.

...- ...."

NEW Alpha 70 
now by CMI - New
88 7 7 final _ THE
linear f o r THE

CX7-A. YOU will never know how little it costs
to own THE incomparable p restige CX7·A or
AL PHA 70 until YO U write or phone us the
trade-in deal YO U WANT. We usua lly say YESl

We have SP·600-JX. R390. WRR·2 Receivers. Ask l

AEGUl. PWA SPLY FDA COMMAND. LM. ETC.
PP-I 06/ U: Mf'tf'rf'd. K·no b-ad,j u sU blt' 90-270 v up to 80 ma
e c : also seleet an AC of 6 .3 v !loA . or 12.6 v 21,j, A or 28 v

~;;' I ~i. ~i.t~ . ';~~i~.I. ~~t.p.U.t . ~I.U~. ~ .~~ .t~~~ .. ~a.~ : ~~~~95b

R. E. GOODHEART CO.. Inc.
Box 1220 GC, Beverl y Hills, Ca iit. 90213
Pho nes: A rea Code 213, Off ice 27 2·5707

~ . .

HIGH·SENSITIVITY WI DE·BAN 0 AECE IVE A
COMMUNICATIONS. BUG DETECTION

• SPECTRUM STUDIES
38·1000 MHZ AN/ALR -5 : C o nsIS ts o f b ra nd n"w hmu/
" " n".. rrer C V -2 !::1 3 fA L R in a nImal (aclory pack and an e xe .
uSl'd. chrckrd OK " I. td main re c r ivu R-444 m odifl r d (0 '
120 \I. 50/60 hz. Th e t uner covert the . anae in 4 bandl:
uc h band h as i tl o w n T ype N Ant. inpu t . Pack('d with each
tune. I I the factQtY. illWeclqr.', checkou t sheet. Thr o ne we
ope n..d showrd st:NSITIVITY : 1.1 U V , t 38 .4 mhz , 0 .9 at
13 3 mhz. !lo at !lo38 mhz, 4 1,j, at 778 m hz . 7 a t 1 ChI.. Tht'
eecervee 15 ac tually a 30 mhz IF" a mpl. with aU that foUo wl.
includ lnl . a diodf' meter for rela tive l ilnal strencthl: an
atten . cabbratt'd in 6 d b steps to - 7 4 db. fo llo wed by an
AVe pOli tio n; Pa n .• Vidt'o &: AF" ~1't.PlIP : "",jtch ~l.IJt pa.
of 1200 khz o r ±2 mhz· and S~LI:CT AM or F Will)
Handbook" pwr. Input piul. all only .• ..... ... 15.00

NO DNE ANYWHERE BEATS OUR DEAL!
Mastereharge Phon~: Days . (305) 233-3631

accepted Nigh ts - Weekends (305) 66 1-7576

AMATEUR·WHOLESAL E. ELECTRONICS
- SS17SW 129 Terrace, Miami FL 33156 -

BRA ND NEW FREa-SH IFT TTY MONITOR :
NA V Y OCT·3 : fM R r cr,v" , l ypr.lrrq . n ncl!' I to 26 MH z
In 4 blind s.. ront . tumnl . Crystal uhb . R lI'ad . up 10 1~OO Hz
dt!'Vlatlon o n built ... n VTVM . COSI 51100.00 ".th' In
o r ' I In,,1 bo e , with Instruc t . book" cord . fob Manpo. C. l.
Shpl wt 110 Ib,. .•• .•• • • • .•••••••.•• •. • • •• • . . 4t9~O

NEMS-eLARKE m610 f'M Rcvr ee-aee MHz
like nf'W .•...•..... . .... .....••....•.•• .•. 415.00
WWV Revr /ComDllrlll0r 2 '1.& · ZO MHz . IOlid lUte .• 195 .00
Empire D.vic.. NF·114 R F I meter is a red-hot ~(:t.ivf'l
from I !loG KHz to 80 MHz ...•.....•.• . .•..... 29l:).OO

Attentionl
Buyers, Engineers, advanced Technicians:

We have the bed te.t-equipment & 0.cJ1l0M:ope
Inventory in the country .0 a6k for you r
neecb ... don 't cuk for an overall catalo, . . .
we al.o bu y, .0 tell u. what )'ou hove.

50 YEARS OF SERVICE
TO RADIO AMATEURSREAD TIns BY "GUS" W4BPD

(Aetually an advertisement in " d iscu ise " ). YOU spend
hundreds of I o n lear . a ntennal. m ikes. etc . then YOU
spend cou ntlea h ouri o f liltenInc &: HOPING for lOm e OX.
WHY NOT do It the easy way? SuhlCr:lbt' to the WORLDS
O NLY weekly DX Map:dnt' an d d o It THE EASY WA Y.
OX ne WI in depth , upco minll event. dates. freqs. u mes.
OX QSL Info , stodes &: articles by OXers. pic tufe~ ALL
you want t o know ABO UT OX ! NOT HING E LS.t;! OH
YES - I a110 print FB QSL 's, priced rl llht. Send 2fl d for 25
samp lel and pr ice Ult. H ow about It? SUBSC RIPTION
RATES : F irst Class Mall t o USA I- Ca nada &: Mexico 6 mo.
16.00 or 1 yr. '1 2 .00 . TH.t; DXERS MAGAZINE,
ORA WER " OX", CO R DOVA . S.C . 29039 - U.S.A.
(THANKS)

RAOI OAMATE UR II6 kca CC INC

Dept B 925 Sherwood Orive
lakeBluff. III. 60044
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R. B. Kuehn W0HK F
1212 Bellows Street
West St . Paul MN

-

L ike all o f ma n's methods of measure
me nts, our RST (readability, signal

st re ngth , and tone) system for giving signal
reports have come down to us thro ugh a
lo ng and painful evolu t io n . T he fac t t ha t it
ha s been used , unchanged , fo r more than a
qua rte r ce ntury , ind icates that the end pro 
duct has been pretty successfu l.

There were lengthy ti mes of mild con
fusio n whe n, in transitional periods, mo re
than o ne code was in general use before
blending into another. It also took a long
time for the idea to emerge that readability
and signa l strengt h had to be treated as
separate en tities.

Any ham with enough whisk ers to join
the Old, Old T imers Club ( I.E ., licensed 40
years ago ), will recall the original R scale
(for readability ), also known as the Eccles
code :
R I Faint signals, just audible
R2 Weak signals, barely audible
R3 Weak signals, copyable in the absence of

any difficulty
R4 Fair signals; readable
R5 Mod erately strong signals
R6 St rong signals
R7 Good signals, such as copyable th rough

in terfe rence
R8 Very strong signa ls, can be heard severa l

feet from pho nes.
R9 Extremely strong signals

There may have been o lder reporting
systems in ham radio, but this o ne was
proclaimed official by QST in 1925 and
must date back at least to World War I . Its
long-term im pact o n the art may be shown
by the fact that it wasn' t unti l the end of
World War 2 that our receivers' earner
st rength indicators were called S met ers

MAY 1972

rather than R meters! But as the sta te of the
art grew more refined, dissatisfaction also
grew because, although the Eccles code was
su pposed to indica te readability , the defini
tions were much more co ncerned with signal
st rength . It was also pointed ou t, in la ter
years, that o n a receiver with a nu mber o f
audio amplifier stages, a lmost any o ld signal
cou ld be made to co nfo rm to th e R8
requirements by simply cranking up the
audio gain .

Alo ng about 1926, RCA o rigina ted a
system k nown as the Traffic Fram e Code,
primarily in tended fo r use by co mmercia l cw
sta tions. The word " Frame" indicated the
o rder in which the five sectio n repo rt was to
be given , that is, Freq uency , Relative
Strength , Amplitu de Mod ulation , Musicality
of note, and Estima ted rea dability . Sin ce
each of the five sections contained nine
graduations, it 's just as well that this o ne was
speedily forgotten . But the Frame code was
indeed an important part of the family tree
because the M for Musicality of no te sect io n
was lifted in to to to become the T for
"To ne" part of o ur R-S-T code. Witness the
origina l nine parts with the frequen t refer
ences to mu sicality :
I Ex tremely rough , hissing no te
2 Very rough ac no te , no trace of musica lity
3 Rough, low-pitched ac note, sligh tly mu si-

cal
4 Rather rough , ac no te, moderately mu si-

cal
5 Musica lly modulated no te
6 Modu lated note ~ slight tra ce of whis tle
7 Near de note , smooth ripple
g Goo d de no te , just trace of rip ple
9 Purest de note
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It 's most in teresting to note that these
nine definitions of a cw note have served us
for 40 years without a single word having
been changed !

Another early syste m of signal repo rting,
inte nded for use by the then relatively few
phone sta tio ns, was the Q for Quality code
of five d ivisions:
Q I Good q uali ty , no hum or distort ion
Q2 Good qua lity, but noti ceable hum
Q3 Fair quality because of distort ion
Q4 Poor quality because of bad hum
Q5 Poor quality becau se of bad d istortion

Fro m this it ma y be in ferred that hum
and distortion were a common part of
rad io te lepho ny in those days, which is in
deed true (as those of us who were there will
attest). If it had been possible to d o so,
microphones and filter capacitors would
have literally been cheaper if fabricated from
gold ra ther than carbon granules and tinfoil.

Meanwhile there evolved a five poin t
reporting system based on the interna tional
code signal QSA, "The strength of your
signa ls is ... .. It s fin al form as ad opted by
the 1932 Mad rid Conference was:
QSA I Hardly rece pt ible - unreadab le
QSA2 Weak , readable now and then
QSA3 Fairly good, readable with difficu lty
QSA4 Good , readable
QSA5 Very good, perfec tly read able

Even though, here again , read ability and
strengt h were so mewhat in te rwoven , these
five steps are easily recognizable as the direct
ancestor of the R for " Rea dability" part of
our R-S-T system.

Although at the time of its inception, t he
QSA code was intended to supplant t he
older nin e point R system, hamd om was
unaccountably cool to the idea and blithely
proceeded to use them both at the same
tim e. During that period, as old -time rs will
recall , a moderately good phone signal might
have been reported as QSA 4 R7 - good
signals, such as co pyable through inter
fere nce .

CW stations used the same procedure
except the report was preceded by a simple
ab breviatio n to indicate tone, ie. , RAC fo r
rec t ified ac (or raw ac}, NDC for near dc, DC
for a nearly pure whistle, and, best of a ll ,
PDC for pure , direct curren t. If the p iercing
quality of crysta l cont ro l was evident in
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those days of mostl y self-excited rigs, an X
was tacked on ahead of th e appro pria te
gro up. T hus, a pretty good report in any CW
man's log was "Ur XPDC sigs QSA 5 R7 hr,
OM."

And so the stage was set for the final
(almost ) atte mpt to set up a workab le signal
reporting syste m with readability , signal
st rength and tone in three en tirely separate
ca tegories.

The first descript ion of the R-S-T code,
together with the annou ncement of its adop
t ion by the ARRL, appeared in QST for
October, 1934. The readabil ity and tone
sectio ns of the new code as then set fo rth
were exactly as they are today - remarkable
when one considers the technical changes
which ham radio has undergo ne d uring t he
interve ning years. As proposed in 19 34 the S
fo r st re ngth portion contained o nly 5 ste ps:
1 Faint - signals barely perceptible
2 Weak signals
3 Fairly good signals
4 Good signals
5 Very strong signals

Long accus tomed to the mult iple possi
bilities offered by the old R I th rough 9
code, the fraternity voiced im mediate dis
sat isfac tion over this new, ap parently over
simplified version. Also "R" meters were
jus t becoming availab le on su perhet receivers
and the gaps between S points looked very
wide in deed.

Consequen tly, on ly .one year later ' in
October, 1935, four addit ional steps were
interspersed to bring the total up to the
magical nine total. The ad ded steps: very
wea k signals, fair signals, moderately strong
signals and strong signals. As an after
thought , S9 was changed to "ex tremely
stro ng signals."

During the years since then, there has
bee n no end to the argument over what
constitutes an ext remely strong signal. Per
haps o ur new frien ds, the Citize ns Banders,
have the answer - th ey 've simply ad de d an
" SI D! "

...W~HKF
'Curiously, alt hough the arrangement was
offic ially in use for only a year, it gave rise
to the abbreviated report, still heard
occasio na lly, "Read you 5 by 5" or "5
square. ,.
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NU SIGMA ALPHA

1 29 T . ..ac . M .. ... , F L 33 156 305 233 363 1

H and y p ock et size fo r
t est ing AC ·DC

100 t o 6 0 0 vo l ts

' /8"x 5"
PALMER TESTER
9612 Raytown Rd . , Ka n sas City , MO 6 4 134

NEW GLADDING 35
FM TH."A NSCJ-.:II 'f:"R. 25 WAlTS UUT/'UT. 6 ch an
nels complete wit h xtals fo r 146 .34 / 14 6 .76 and
14 6 .9 4 /1 4 6 .94 . low power po sit io n . comple tely sepa
rate xmit -rec xtal swi tc hi ng. hu ilt in I ~V d e su pply .
( Ama teur net S:!4 1J .1J5 ) OUR I.U II' I,,"TROD UC
TOR r PRI CE $212.50. Wit h m atching AC sup ply (reg .
S ~ <) t) . 1J51 S ~55 . Write fo r liter at ure . Ham-vts S'N.OO.

A:\I ATE UR-WHOL [SA L E·ELEeT sox ICS
8811 S W

WORLD 0SLBUREAU
5200 Panama Ave ., Richmond CA USA 94804
THE ONLY aSL BUREAU to handle all of
your a SLs t o anywhere ; next door. the n.xt
state. the next coun t y. the w h ole wor ld. Just
bundle them up ( p lease arrange alphabetically)
and send them to us wi t h payment of 5d ea,.;h.

EX PE R IM E H TER PA R T S P AC KS;

lie Or l!li n. l Test·.\ns..." to... llli ll lll
lh.t prep. res you . t h~ for rcc Fi rst
. nd Sec Olld c l n s li censes . IncludeS Up
Dued ...lt lp le choice t tsU and key
~( h_.ti c dh!ln"" . PLUS - "Self -S tudy
Abil ity Test . " -- ONLY : S!l .!l5 PoH oal d

,

International Amateur Radio
Fratern ity . Membersh ips now
available. Includes wall certifi 
cate . I.D. card , newsletter, and
more. Send for free brochure.

BOX 310, DEPT. 73,
BOSTON MA 02021

•
HARD-TO-'IND PRECISION TOOLS

Lists more thiIn 1700 Items-pliers,
twHzers , wire strlppefs , vacUUl'll systems ,
rel. y tools , optical equlplllfflt , tool kIts
and cases . Also includes ioUiI' paqes of
useful "reet Tips· ttl aid In tool setecuen.

RTf "tl • • n . 600 to r.oo .."" $1.)0
rt" . - h ,.1.,. S1ClU a U06 (lo l d CoBt • • DPlIt IJ: o h $1 . )0
s t>..k. 10 0 01. I.p • • 1 1/1 tMh 1 f or 51
~~ ~bIO 11061. b.l. £01'11(1• • • • • • • • . • • • . • ..•.•. •• • • 11 1 . 00
P. c. to .... ""110•• TITtRIrU 111 )) . n... I. bo~ I 111 ,.Ie-.n
nMMTtr powe. \>0' • • I1S oh. . J8 •., • • ~ .~.l .h.r• • • • • • $ .10

tr:!IT EQlltnmIT UUS co. r .o. MIl " 1]
til l " alA5J: . NJn..\ftI 10015 J01"')2-ol1~

•
ARC R·1 9 fR·50S1RECEIVER 11 - 14 H"Z'-'
TUNABLE . 9 TUBE SUPE RHETERODYNE AM
RECEI VE R. IF 15 MHZ CHECKE 0 OUT WI TH
SCHEM AT iC . ... .$ 14.95
BLOWER 11 5VAC 60 CPS 1PH. 20 CFM
3400 RPM ....$4 .95
TELETYPE TAPE 3/8 canary
10 rQlls $1 .25

NHW CA TAI. O(i UF now A VA ILARI.E 101/
FRANK ELECTRONICS

407 Ritter Road Harrisbur • PA 17109

".,Send ~

$ 1 .50 for o n e.
Also w rite for
quanti ty prices.Lazy

Lechers
As was mentioned in the article of

W2DXH in 73, July '66, Lecher wire systems
are of questionable value. To the average
ham this no doubt is a true and irrefu tab le
statement, and of little value to the vhf or
uhf experimenter. However, going into the
first stages of second hamhood, the author
tried out a pair of Lecher wires last winter.

Since some may ask, "What are Lecher
Wires?" and, indeed, some have, a brief
description might be in order. Please don't
try your secretary's dictionary. Nasty
minded insinuations are all you will find.
Just take a double man-sized hank of bare
shiny wire, bend it back on itself, stre tch
tight, and apply a shorting bar of some kind.
That is a Lecher wire. Simplicity should not
be confused with lack of accuracy. For
calibration, measure the distance between
nulls or peaks, and convert to meters or
freq uency. This procedure was plenty good
on 5 and 2Yz meters in isolated spots where
the primary need was to insure you were in
the band. For more accurate measurements,
a sneaky deal was to use the harmonics of
the oscillator of a short-wave receiver to
calibrate things. Merely add and subtract
455 and multiply. Meanwhile, back to
Lecher wires.

An expensive source of workable wire is
aluminum clothesline. Plastic clips cost about
10 cents a dozen with mounting screws. A
I x 2 piece of wood, a few feet long, is the
only requirement. For long term stability, a
coat or two of shellac or varnish may help.
As for the accuracy and calibration, these
are really up to the individual. For an
example, the sound and video on channel 7
can be very easily separated. 4.5 MHzat this
frequency represents quite good resolution
for such a simple in strument. Maintenance
costs are extremely low. None!

Roy A. McCarthy, K6EAW
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Semiconductor Supermart
• MOTOROLA. RCA. FAIRCHILO • NATIONAL. HEP • SIGNETICS •

PLESSEY
SL4030

3.5 WAUOIO AMP IC
HI·FI QUALITY

$3.95
with 12 pages of

construction da ta

SPECIAL OFFER
• Digital readout
• BCD to 7 - Segme nt

Decoder/d river
.7490 Decade Counter
.7475 Latch

Only $8.40

OIGITAL REAOOUT

f,-,
i CI
~ .

At a price
everyone $3AO
can afford
• Operates from 5 VDC
• Same as TTL and DTL
• Will last 250,000 hou rs

Actual Size

The MiNitron readout is a miniature di rect
viewed inca ndesce nt fi lame nt display in a 161'in
DIP with a sealed fro nt lens. Size and appearance
is similar to LED read o uts. The b ig d ifference is
the price .

NATIONAL DEVICES
LM370 AGC/SQuelch amp $ 4.85
LM373 AM/ FM /SSB strip $4.85
LM309K 5V, 1 A regulator. 3-lead TO·3 case.
Easy to use. Recommended for all TTL ci rcui ts
............. . . ... . . ... . . . ... $3 .50

SIGNETICS PHASE LOCK LOOP
NE561B Phase Lock Loop $9.50
NE562B Phase Lock Loop $9.50
NE565B Phase Lock Loop $9.50
NE566V VCO (Fu nction Generator) $9.50
NE567V Tone Decoder (PL L I $9.50

FETs
MPF 102 JFET $.60
MPF 105/2N5459 JFET $.96
MPF 10712N5486 JFET V HF/UHF $ 1.26
MPF 121 Low-co st dual gate V HF RF . . $ .85
MFE 3007 Dual -gate $ 1.98
40673 $1.75
3N 140 Dual-gate $1 .95
3N 141 Dual-gate $1.85

PREMIUM QUALITY
TEXAS INSTRUMENTS

TTL IC'S
7447 Decoder/driver for the digita l readout or
other 7-segment d isplays $2.25
7400 gates $.35
7441 NIXIE driver $ 1.95
74!=lO decade counter $ 1.40
7475 Quad latch $ 1.40
7495 shift Reg $2.00
7493 divide by 16 $ 1.90
74121 monostable $1.80
7473 dual flip ·flop $ .85

MOTOROLA DIGITAL
MC724 Quad z -Inpur RTL Gate $1.00
MC788P Dual Buffer RTL $1.00
MC789P Hex Inverter RTL $ 1.00
MC790P Dual J·K F lip-f lop $ 2.00
MC799P Dual Buffer RTL $ 1.00
MC1013P 85 MHz Flip-f lop MECL $3.25
MC 1027P 120 MHz Fl ip·f lop MECL $4.50
MC1023 MECL Clock d river $2.50
MC4024 Dual VCO $3.00
MC4Q44 Freq. Phase Oet $3.00

TRANSISTORS & DIODES
MPS6571 $.60
MPSA1 2 NPN Darl ington gain 20K 90
2N706 packet of 4 $ 1.00
2N2218 packet of 2 $ 1.00
1N4001 packet of 6 $ 1.00
1N4002 packe t of 6 $ 1.00
1N4004 packet of 6 $ 1.00

FACTORYAUTHORIZED DISTRIBUTOR FOR
Motorola HEP - Circuit-Stick - Plessey
All devices are first quality and are
fully guaranteed.

Please add 3 5i for sh ipp ing

Circuil Speciolists
80)( 3047, Scottsdale, AZ 85257

POPULAR IC's
Motorola RF amp $1 .80
RCA % Waudio $3.07
RCA 1 audio $3.92
RCA RF amp $1 .77
RCA. . . . . . . . . . . . . . . . .. $6.66
Motorola ~ Waudio $1 .10
High gain RF amp/I F amp . . $1.15
FM IF amp Quadrature det . $2.25
Hard to f ind Bal. Mod $3.25
Motorola 2·Watt audio $2.50
Multi -purpose w ide band amp$ 1.25
Low no ise preamp $ 1.50
Du al Stereo preamp $2.75
FM muIt ip lexer stereo demod $4.95

MC 1550
CA 3020
CA3020A
CA3028A
CA3001
MC 1306P
MC 1350P
MC 1357P
MC1496
MFC9020
MFC4010
MFC8040
MC 1303P
MC 1304P

PLESSE Y INTEGRATED CIRCUITS
GREAT FOR SSB RCVRS AND XMTRS

SL610 low no ise 150 MHz RF good AGe
. ..... .... .. . ..... ... . .... $5.65
low distort ion IF good AGC $5.65
AGC generator for sse revrs $8.30
AGC gen. SL630 A udio $8.30
mu lt ipurpose aud io amp $5.35
t op performing balanced mi xer $10.88
low no ise rcvr m ixer $ 10.88

SL612
SL621

. SL620
SL630
SL640
SL641



29.00

75 .00

25.00

69.50

19.95
49 .00

45.00

60.00

75 .00
24.95

15.00

179.00
185 .00

69. 00
45.00
95.00

169 .00

189.00
95.00
85.00

199.00

195.00
19.00
69.00
35.00

150 .00

59 .00
69.00

1295.00
69 .00
69. 00

139. 00
2 19.00
375.00

75 .00
169.00
369.00

IACI75.oo
75.00

Alert

NATIONAL
AC·200H,.
HR O·500
NC· l 09
NC· l 88
NC·300
NC·J03
NCL ·2000
NCX·A
NCX·3
NCX·5
POLYC OM
PC·2
PC-e2
AME
152A VHF

REGENCY
MR·l00
SSE
S8·2·0CP

SQUIR ES
Sanders FM

SW'N
117AC
14X
210
240
240 (side bli nd sel.

& cat.!
4' OC
SW- 117B
TV·2/ 5Omc
WAL
Rac k Transm tr .
PSA-63A
58 ·175
Scout 65
MISCELLANEOUS
BC 22 1 F req. Meter
Code Tape Machine
.IotIn~n Mobile

V FO Kit
Joh nson Dynemot~

GR Type 605B Si9.
Gen. R"io

Su rplus eMI
461 5-M Ree.

Viki ng Mobile
Tra nsmitter Kit

Viking Cartridge
Ply, .

Ra in bow Genel'"ator
S tancor ST·203-A

Mobile Radio Ph o ne45.00

349.00

195.00

64.00
69.00

7.00
39. 00
".00
75.00
29 .00
34.00
45:00

129.00
65.00
95.00
95.00
65.00
95.00
99.00
34.00
45.00

129.00
165.00
49.00

129 .00
10.00
36.00
75.00

225.00
249.00
239.00
109.00

19 .00
139.00
25.00

49.00
69.00
89.00
" .00
69.00
19.00

75.00
85.00

139_00
139.00
69.00

139.00

65.00
75.00

119.95
75.00
39.00

30.00
49.00

149.00
125.00
75.00
49.00

139.00
149 .00
169.00
149.00

Sup.
Sup.

69.00
125.00
29.00

20900
229.00
275.00
189.00

49.00
199.00

45.00
69 .00
49.00

199.00
119.00
109 .00
289.00

P/200AC 995.00
69.00
79.00

139 .00
139 .00
189.00
6900

129.00
199.00

69 .00

GALAXY
A C35

GLOBE
6 & 2 V FO
058 ·100
GONSer
G·28
G·76
G·76 AC
G·76 DC
GC· 1OS
cse.roo
Comm. I V ·2M
Corr>m. I V-6M

HALLI CRAFTER

H' "HA·20
HA·26
HT ·J2
HT-32A
HT·J3A
HT·37
HT·40
HT·44
P·26
S-408
S·120
SR_34
SR·42A
SR·46A
SR· 1SO
SR2000
5 ·108
SX·99
SX· l00
$X· l01 Mk, 3
SX· l 0 lA
$X· l 10
SX·111
SX. l 17
SX·140

HAMMAR LUND
HQ·l00c 109.00
HO·11 OC 125 .00
HQ·15O 139.00
HQ·l 60 169 .00
HQ·170 159.00
HQ· l70 AC VHF 279.00
HQ·17OC 169.00
HX·50 169.00
HX·500 225.00
5 ·100 9 .00
SP-600 J X·17 295.00
HARVEY WEL L ES
T BS/ SOO/ PS SO.OO

29 .00
29 .00
25 .95
9 .00

69 00
95.00

69.00

6900

75.00

25.00
36.00
69.00
36.00
59.00
29 00

99.00
119.00
109.00

395.00
199.00
249.00
259.00
375.00
325.00

75.00
110 .00
50.00

895.00
695.00
595.00
95.00

49.00
34 .00
49.00

129 .00

159.00
189.00

65.00
12.00
35.00

189.00
29 .00

109.00
369.00
550.00

HEATH
D X·60A
OX· 1OO
GP· l 1
GA-&!
GA·7S
HA·20
HG·l0
HG· lOB
HP·23
HW·l0
HW·1 2
HW-1 2A
HW·22A
HW·32
Hw·32A
HW·16
HW29 Si. ·....
HW.JO Two 'e.
HX ·20
HX·30
MR ·l
AX· '
OF· '
MT.'
58·10
58·300
58·301
58·3 10
T X· I
VF .1
VHF· '
vx-t
HUNTER
Bandi t 2000A
INOU E COMM .
FDFM·2
JOHNSON
6N2
Ranger I
Ranger II
Paeemllk....
Viking II
122 VFO V.liant
K N IGHT
R-SSA
A·l00A
TR . I06
lR·IOS
T· l 50A
V· 107
LAFAYETTEH._
H• -eeo
HA -750
HE-45B
rlE-50
LINCOLN
6 mtr. xcvr,
MOSLE Y
eM ·' 95.00

Please deduct 20% from the prices shown on all orders. All equipment guaranteed to be in
good working order prior to shipment. No warranty extended at these prices, nor
trade·ins taken on these reduced prices. All equipment shipped freight collect, UPS where
possible. Certified check or money order with your order or Master Charge and
Bankamericard available.

FRECK RADIO SUPPLY

AMEeQ
CN·144
eN ·50
PCL ·P
es-t
,R·S
l X·5 2

•• W
5100
5100B
5158 ·8
CENTRAL
ELECTRONICS
l OB
CLEGG....
COLLI NS
3251
"'·2
75A·2A
75A·J
75A-4
75S· '
51 6E· '
51 6F ·2
DL· '
KWM·2A
KWM·2
KWS·'
PM·2

CONT. ELECT.
6/ml' , ec nv.
w/AC Supply

DRAKE
2A
2.
AC·3
MS·J
2L'
X
XO
>NT
TR·:'!
TA"
EI CO
720
723
75'
753
ELMAC
A·S4H
AF -61......
M.l070
PMR·7
PS·2V

FRECK RADIO
Tenny Freck W4WL

Harvey Nations W4VOV
Sandy Jackson - Mgr.

38 Biltmore Ave.,
Asheville, N.C. 28801

(7041254·9551

SUPpry
em Ingw n - Mgr.

3008 Spring Garden St .
Greensboro , N.C. 27405

1919) 294·2311
Serving the area since /928
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Rene M . White W6WDF
1640 Hull Drive
San Carlos CA 94070

M ost amateurs belabor the fact that
many of the present day American

cars come equipped with those questionably
fu nctionaJ"idio t lights," The average amateur,
not qualifying as an idiot, finds them ex
t remely difficult to read in determining how
much current his rig and o ther accessories
are drawing from an already overloaded
battery .

The generally accepted method fo r moni
toring current in a vehicle so equipped is to
mount an ammeter somewhere in o r o n the
dashboard , break the de line at an approp
riate place, run a pai r of heavy lead s through
the firewall and connect them to the meter.

This has many disadvantages. The last
time I tried this using No . 10 insu lated
coppe r wire a voltage drop of approximately
0.7 V under a load of 18 to 20 amps was
noted , not to mention the job of knocking a
large size feed-through hole in the firewall .
When installing the old rig in a new car, I
decid ed to take a lazy-type approach to this
problem of rem otely reading current.

This was accomplished by the simple
expedien t of inserting a zero center 30-0-30
microammeter from the negative battery
terminal to any point on the bod y of the
vehicle where a good ground can be ob
tained. This has the effect of reading the
voltage drop across the negative battery
cable which is directly proportional to the
cu rrent flow. In my case, I found that the
meter reading was slightly higher than the
actual current. This was proved by inserting
a standa rd 0-30 ampe re meter in the de line
and o bse rving the current when the lights or

118

Simple ammeter for your car.

lO-O-lO
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"''''.
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110fl1 VOU$

other accessories were turned on . An ancient
wire wound, open type pote ntiometer was
"scrounged" from the junkbox and placed
across th e microamm eter te rmina ls. Th is was
adjusted unti l hoth meters read th e same .
The amme te r was the n rem oved and the de
line closed.

A 10 foot piece of No. 18 insulated wire
was then co nnec ted to the negative battery
terminal. This was guided through the cable
hangers and through a convenient small hole
in the firewall where it was co nnected to o ne
terminal of the microammeter, th e other
terminal going to ground . The pre-set pot
was soldered across the te rminals. The meter
was then mounted in a small pa nel designed
to attach to the steering post.

I now have a device with which I can read
current charge and disch arge with a fair
degree of accuracy .

Rem em ber that this scheme involves wir
ing that is virtually at the same poten tia l as
lhe vehicle body. therefo re th e danger of
short circuits is non-existent. The main
advantages of this simple installation are :
elimination of voltage loss at the load ; and
ease of installation .

.. .W6WDF

73 MA GA ZINE



SELL YOUR GEAR FOR BIG CASH
DOLLARS OR NEW FM ETC. EQUIPMENT

We have immediate customers fo r you r old equipment in any condition. We'll
pay guaranteed highest price, shipping, insurance, etc. We'll pay in 24 hours,
write or call collect fo r ou r high offer. P.S. We'll trade or swap equipment too.

URG ENTLY NEED THE FOLLOWI NG: AN/UPA-38, AN/GMD-l.

NAVY AN/URC·9, Radio Set
AN/S RC-20, 21
AN/SRD-7 D.F .
AN/URD-4 D.F .

ANIVRC-12,
RT-524IVRC
R-442IVRC
MX-2799, M X-6707
and Accessories.
RT-505/PRC-25
AN/PRC-77
ANIVRC-24

AN /TCC-3: AM-682, TA
219

ANITRC-24 :
T -30 2A , AM-912,3
R-4 17A, AM-914 .5 PP
685A & accessories.

COMMERCIAL AIRCRAFT
COMMUNICATIONS :
Collins: 17L-4.7,51X2,
51V3, 6 188. 618T,
621A3, 860E -2, 618M,
51R3 578D, 578X. 479S
3, 479T-2; ARC : R-30A ,

R-38A, R-34A , RT- 11A.
T-27A , T -25C, R-31 A ,
2 1A system, I N ·1 2,1 3,14.
Test Sets: H -1 4 , H ·14 A .
etc.

INDICATORS : ID-2050,1,
ID-387, ID-257, ID-663,
10-1 103,10-637, e tc.; all
Collins, Weston, and
A.R.C. indicators and
contro l units.

TEST EOUIPMENT
SG-12A/U
AN/ URM-25
AN / URM-26
SG-1A/A RN
SG-2A/G RM
AN/USM-207
SG-13/ARN
AN/A RM-22
SG-582/U
A N/ARM -25
AN /ARM-68
AN/URM-48
AN/ARM-22
AN/ARM-66
AN/USM-116
AN/ARM-65
SG-66A/ARM-5
AN/URM-43
AN/UPM-98
AN/USM- 117

MD-83A/A RM
A N/ UPM-99
AN / USM-16
TS-723/U
OS-8E/U
TS-757
PT-434/ASA-13
TV -2C
TS-621
TV-7
TS-71O
TS-510A
AN /URM-52
AN/USM-44
AN/TRM-3
SG-24/TRM
ME-3OC/U
AN/PSM -6B
AN/GPM-15
AN/PSM -4B
We also buy all H -P,
Boonton, A RC , G R, Bird ,
Measurements, TEK, etc.

RECEI V ERS: AN /APR -13,
14. n ; R-388, R-388A,
R-390, R-390A, R-391 .
R-392, R-220, R-389, CV-43C,
R-1125, R-l05 1. CV-2531
ALR, 51J-2.3,4, ANI
URR -. AN/FRR., etc .

AIRCRAFT EOUIPMENT:
AN /ARC-34,38,44, 131,
45,51,54,58,73; AN/A RN 
14,21 ,54 ,56 ,59 ,65,67,52V .
AN/APN -14 1. 133_

SPACE ELECTRONICS CO.
division of

MILITARY ELECTRONICS, CORP.
76 BROO KSIDE DRIVE
UPPER SADDLE RIVER

NEW JERSEY 07458
(201) 327-7640

MAY 1972 119



NEW IC llMER (Nt ~S) UNIVERSAL DE CADE COUNTING UNITS

• ""'.«. CON •• C~....... C 10' ""~ CONTROL

° "",ur.. ' ..DOl. ,... VOL n 'oR ,.. c~"'",;,

," ""'''G

I . Euy to reed .1nqle plone LED Oe Filo..e n t - t ype Iload<>ut ",1th
",i de anOla "1....1nOl.

2 . ecc OutpuU .v.il.ble
3 . Re.dout ~ Teot
I . Se lecto\l:lle Rippl. Bl.nkin9
5. selectable OIIci ... l point
6. Counter /leut
7. Pluq-1n _ ule
8. ""Ie" SocIt.U for .11 lC'. ~ Re.dout
9. Ti n- Pl . t " d G-lO , 2·o~ Copper , Gl... Epoxy

10 . Your choice of 1 to 6 dec.de. on one P . C. bo.rd.
11. Groupinq of 2 or "",re readouU on the ..... c . ..d, to r co.to..

d..i gned .ppe.ranc••
12. 5-Volt TTL comp.tabl• • 1ngl••opply.
1 3 . Ur.c in •••r i". of oni".cad pl uq- i n _ul... to be inteoduced

.0"", t oe fe..quency counHnq, ti........ore..enta. ev..nt ""vntinOl,
DVM. mag n i t ud e comp.ei.on. etc.

14. W. ll doeumant .d .pplic.tion not. "'ith otep-by-etep . ..eomly end
hoolt-up inet ..uc tion.,

$1.50 Each

fEAWRU
• ""'~a ' RO" ..leROS.CONO, T~ " OOG~ ' ...

• .ON""" OuTV e.e,.

· u~ .,,~•• ,".. "..... OR'ATC~

• ""' C"OT' C .~ . ' . !S' T

• vo"oc. Prico (P . .. Dec.d.}1

a.ale Unlt cOfllliatinOl ot
1490. 7"7, VU ....nt -type
7-."9'""nt Re. dou t •••. S9.00

We h."e h.d many c . ll••olt i nq o . if the c OO1ponenta "e .. 11 . ..e .-ejecco? We ""vld 11ke to . nno onc .
heee that EVEllY ite .. . old by v. is m.nufacturer'. rUST-RUN, fully t e . ted and In perfeet BRAND Nttl
eondlUon. Th.. . e pacta Are pvech• • ed theouqh huq. blanket ord..r. _ inly t o r oor manuhctueinq req
oic...enU••nd .....re happy to p." on th e ••"inq. to you. All paeco .r. GUllANTEEO to be b... nd n.....
00'l' EVEN SURPLUS IIEV, but flcat-..un., nvfactured >lithln the l ..t g "",nth••

Hanof.c turera ~ . c hoo l . , onl".caHi hobbyi.co, .... can ••"e you hundred. o t doll.ca on yoor
eequico..nto, " lu I . oHeeinq • peCll\4Cent ""uece yov C.n depend on indeUnit. ly, not until on.'e
.ueplo• • t",,1t ...."".u.ced.

Dr;LIVERY PROBl..EMS7 Every iCe.. ad"eeU.e<I here ..111 be .hipped ",ithlc 2t houn .ft.r rec.ipt ot
youe order (J.d.y. for ord..ca p.id foe by penon. 1 checl<.l, oe " . "' i ll 0110" you. l o t diac o un t on
bacl<-orde..e<I 1t ...... por SUPER-PAST ser"ice qive v•• c.ll .nd "'. "'ill ohip COD the ...... day.

Inc.nde.cent Type of 7-oeq~nt

,H.ploy. IfHh dqht-h.nd deei...ol
point . Rated 8~ pe r .egmen t at
TTL . upp l y of ~V. 0II.1qn l1fe o f
~O,OOO hou.... Needo 0 7447 "" a
dri"er. In DI P Pack.9.' E.ch $l.2~

BANKAMERICARD

Optionol
ec.. LEO Re. douU inote.d
of fU._nt-typ. add $2.00
ro.. 7475 Latch .dd ••• Sl. 25
Foe 74176 Inot d ot
749 0 . dd $0.50
ror 74192 In.t••d ot
7490 add n.oo
Poe 74196 inat••d ot
7490.dd ••••••••••••• SO.75
foe Fully ....abled Ind
caot.d unit .dd ...... $2.50

V'OLTAGJ'l REGULATORS. In ter O<llly·..t. o".rload
and .hort-circui t proof r.gul. tore need no
e"t.:rn.l coooponent. to . e t . Ifith d .ta .heet
a nd . pplic.tio n notu. 'I'Q-3 Pack.q••
LM- J3 5 , SV. 600..,. $2.85
LM-336, 12V. 500 SJ.95
LM - H 7 , 1 5V, 45 0 $4.0S
20 Wat t PC-Board Type HEAT SlNJ ••••• • • Sl. 20

fO R EXTRA·FllST DELIVI':I'-Y CALL TOLl. r llEl':
9DO-)2S-2S95

'nRMS I RATED rIRMS NET 30 DAYS . Othe... CIlI!iCJ
oe MONEY ORDI':R wi t h o ..d.e. Add 35t t o ord.ce
und"e H.OO t o e poot.qe • h.ndling. vo.. UPS
add 45 t . nd tor AIR !!AlL add 65t t o yoo r
oeder, .... pay the bal.nc• • If you .ce aer"ed
by UPS in your are., .... at.."n91y ..ecommend
thlo oe .....ic. ",i th i t. buil t -in $100 in.or
.nce. COD orden a r e fOB Colwobia with 65¢
coo tee .ddition.l. C.nad ian e.aidene. pl."e
add sH to.. I NSURANCE.

" I SSOU RI RESIDEIlTS, !'l.....dd H 5.1•• '1'...

WRI TE 011 CIRCLE I'-UoDER SEliVICE CARD roR OUI'
CATALOG o r PAliTS ~ SEI'-VICES. IT 'S FREE.

SOLID STATE SYSTEMS, INc.
P. O. BOX 773

COLUMBIA, MO. 65201

PHONE: 314-443-3673

'"'"~5t
1114002
1114154
2113960

IIE501 $2.25
111':526 $2 .75
NE5Jl $1.50
IIE5JJ $3.50
NE536 $6.50
IIE540 $2.75
5E540 $4.00
NE550 $1.35
IIE560 U.15
IIE561 $4.75
IIE562 U.7~

NE565 $1.75
IIE5H $1.75
IIE567 H.75
115111 51.00
N5556 $2.00
115558 51.00
115595 $3.50
115596 52.00

709 SOt
710 SOt
711 50t
723 51.20
HI 50C
149 75t

SN7511 $2.25
51175107 2.45

LINEAR Ie 's

$2.60
$5.00
$7. 40
$7.50

"'I'"ice

I

111270
11l151A
111916

74150 5~ . 00
74151 51.40
74153 51.95
74154 52.50
74155 $1. 75
74156 $1. 75
7 4157 $1.95
74158 $1.95
74160 51.95
7un $1.95
14162 $1.95
74163 51.95
14164 $1.95
14165 $1.95
14166 $1.85
74167 53.50
74176 $1.15
74177 51.15
14180 $1.50
74181 $6.00
14182 51. 70
74190 $3 .40
14192 $2 .20
14191 52 .20
H196 $1.75
74197 51. 75
HU9 .$2.75
HU9 $2.75

IC 's

'"'"'"'"as e
sse."."..,

$1.00
65¢

'"51. 55
52.25
$3.25..,
$5.00

'"$1.35
$1. 20
$1. 20
$1. 45
$1.45
$1. 40
$4.00
$1.9~

'"'"..,
$1.40
$1. SO
$1. 50

DIGITAL

1450
74 51
1453
7454
7UO
7470
1472
7 47 3
747 4
7475
7476
7480
7493
14U
1485
1486
1489
1490
1491
1492
7Hl
7494
7H5
7496
7H7

74100
14107
741H
74122
74123
74141
14165

TTL

'"'"'"'"'"'"'"'"'"ree

'"'"m."..,
'"'"m."
'"'"'"'"'"$1. IS

n.30
51.35
$1,15
$1. 75
$1.65
$1.65
$1.55

7400
7401
14 0 2
7403
7 40 ~

7105
71 06
7407
7409
1409
1410
1411
7413
7416
1417
7420
7121
1423
7 426
74)0
7 432
7117
74]8
7'10
7U l
7U2
7U3
7U4
7U~

7'16
7'17
7'19

MOLEll IC SOClET PINS, O.e the oe
eeon,,""ic.l pina i no t eed o f ao l d . ..
inq your IC '. t o PC boAed•. Sold
in eontinuou. otrip. in multipl..
of 100 pln. only.
100 foe $1.00, 200 foe $1.80, 300 foe
400 for $3.40, 500 f o e $4.20, 600 foe
700 for 55.80, 900 foe $6.60, 900 foe
1000 foe sa.20 . Each addition. 1 1000

ALLEH-8R1lI1LEY IIIL-CllAD E (5 - IlAHD} RESISTORs.
Any of the 84 STANDARD l Ot " d ue . fro.. 2 . 7 11
to 22111l . ~ or ~ W:>lTt. EACH 5t

,
!I

LED
7- SEOMENT

DISPLAY

$ 4.9S Each

100 uF, 25V••• ••• 25¢
1000 ur, )5V..... 50t

ELECTROLY'rIC CAPACI'I'QRS'
All " alD. . . ..e .v.ilabl. in both • • xi.l oe
opd'lht {PC Bo.I'd} """unt. PLEASI': I NDI CATE
YOUli CHOICE.
10 ~r . 15V 15t
500 ur. 25V )0¢

CERAM IC OISC CAPACI'I'QRS. Type 5GA-I000IlVOC .
5. 7.5. 10, 12, B. 20, 22, 25 . 27, 30. H.
3', 50, 56, 69. 75, 82, 100. 120, 150 . 180,
200,220,250.270.)00, 330. 36 0 ,)9G .
470, 500, 560, 68 0 , 750, no. 1000 , 120 0 .
1500, 1800, 2000, 22 00 , 2500. 2700, 3000.
HOO, ltOO, 4700. 5000UUV. EACH I 0 t
O.OIuF. I':.ch •• • • • llt 0.02UF. UOCII••• • • • I H

LOW VOLTAGE DISCS . Type UJ.
1.0 ur. JV 2SC 2 .2 uF, 3V 30 t
0 .1 vf. 10V 12t 0.2 ur, 10V 20 e
O.47"F, 10V••• • • • 30t O.Olvr. av •••••• I 0t$4 . 75

$I . 5G
H . 25

50-n
100-999
1000-up

Pac lt aqe of 8, 47n , \W 11mitinq R' • . • • . . )oe

All IC' ••e••uppU.d in 9-, 14-, 16-, or 24-pin DIP
(Oud-in-Linel Pl..Hc p.clt.qe, e xc e p t tor NE536.
NI':5J7, NE54G. and SES IO ..hich COIlle In 'I'Q- 5 peclt .." ...
Ife qi,... rREE d.ta ehe e to upon r .... o..n, ao uk tor
thoae d. t • • h..et. th.t you IIEED, """n for U10ee IC '.
that you .re not buylnq On ord.n 0".... $10.00 .... '11
. e nd you. n.'" nO-p.qe COMPLI':TI': TTL IC d.ta boolt
fREE. Oe, you may Obt.in • n... 2(0-p.Ole LIllEAR d.ta
_ inlt ..ad. o ..d ..ce o"ee $20.00 "ill ...cei"e both
booka. Oede... o .....r $50.00 "'ill r .ceiv• • complete
LI BRARY of DIGITAL ~ LI III':AR data ~ applic.tion book.
totahnq 1000 PA'laa FREE. PLEllSE NOTE, D.ta boolt.
"' i ll be a h i pp ed aepae.te frop1 YOLle order. Ple.. . e
.U"" t",o _elt. tor deU".,ry.

Laege 'to '-...gment LED re.dout .imil.e to
the popular !'lAN-l bot ",ith impeo,""d briqht
ne.. . Has l eft-hond decimal point. Fit . in
• DIP . oelt. t . I':"pected life' O"e .. 100 Yca
lle<jul.rly $12 .95 In dnqle loU The .. . ee
BRAND IfEIf ..ith full d.ta .h.et .nd 4-poqe
MULTIPLEXlIIG AppUc.tion Note. N.... d • • 7 447
to r dei""e .nd ONE CUlillENT-l.IMITIIIG IlF.SIST
OR PER SEGMEIIT. W. c.n eupplY you "ith one
or t .n thou••nd fRO M STOC~. Al.o a".ilabl• •
tl OVI':lIrl.OW diOlit .t U1e ..... pric.... !lb
inOl of R.'lul.r ~ Overfl"", diOlit .ll"....,d.



WORLD'S LARGEST SELECTION OF
NEW &USED TV CAMERAS & ASSOC. EQUIPMENT

CLOSED CI RCUIT S27900
TV CAMERA
#6079 - KOYO model JL·451 CCTV
camera. Brand new, solid state using type
7262A vidicon with wid e range ALC,
approx. 550 lines video resolution w lboth
RF & Video outputs. Power Supply 117V 60 cs. 13V A . 10 3/8x5 3/8x3 9/16; Wt. 6 1/2
Ibs. Complete with 1" std. ' C ' mount lens. Regular Price $395.00 - Special Spring Price
only $279.00 complete with lens.

MODEL TK-204V
# 18,36 1 - Brand new model TK204 V, video
output only camera using a std . 1" vid icon type
7038. completely so lid state. Freq . Response
4.5mc giv ing approx. 450 lines resolution;
600:1 ALC, 11 71220V 50/60 05 . 6.6"W 9.5"0
3.2"H . Wt . 5 .6 Ibs. Regula r Price
$269.00 Special Spring Price compl. w/1"
lens $149.95

SOLID STATE
9" VIDEO MONITOR

#6078 - Brand new Nemco 9" NE·9M monitor (similar to
picture). Ideal to go with above cameras. Completely
solid-state, portable operates from either 120VAC 60 cs. or
12VDC. V ideo input only. 10 11 /16 "H 9 5/8"W 9 9/16"D,
Wt. 12.6 Ibs. Regular Price $229.95 - Spr ing Special
$149.95

FLYER 972 # 3M - Special flyer containing bargain prices on both new and used '
telev is ion cameras, VTR's & associated equipment such as lenses, video tape. etc. now
available.
FLYER 972 #2- WAREHOUSE CLEARANCE SALE to be held at Rockville, Conn. on
May 6 & 7, 1972. Details in free flyer. Write for copy.
FLYER 972 # 4A - Our new Film List # 2 containing over 300, not previously offered,
16mm sound films made for TV available April 30. Write for free copy.

THE DENSON ELECTRONICS COR~
203/875-5198

POST OFFICE BOX 85

ROCKVILLE CONN 06066



METERS
0- 2 amps D.C. 3~" NEW. PRICE: $ 1.95 ea. o r 3/$ 5. 00
0-1 50 V AC 3\\" NE W. PR ICE , $3.50 ea . 0' 2/$6.00
0- 500 V DC 3Y," NEW. PRI CE , $1.95 ea. 0' 3/$5.00
0-1 .5 M A DC 3Y," NEW. PRICE , $ 1.95 ea. 0' 3/$ 5.00
0 -10 VDC 3\\" NEW. PRICE, $1 .95 ea 0' 3/$5.00
0-200 UA 2Y," RFE . PRICE , $1 .95 ea. 0' 3/$5 .00
0-300 amp. DC 50 MV FSWD/SHUNT. PRICE , $2 .50 ea. 0' 3/$6 .00
0-5Amp. DC 2% Round RF E. PRICE : $ 1.95
0- 150VDC2Y>RoundRFE .PRICE [$ 1.95
Elapsed Time Ind icat ors. Reads to 9999.9 . NOW AT Zero. PRICE : $4.95

METERS PANEL TYPE WESTON MODEL 12380-500 microamps full scale calibrated 005 to 500
roentgens/ hou rs. 270 degree scale approx 3" dia. excellent for wavemeter etc. NEW and in or igi nal
box es. PR1CE : $1 .95ea.or " " 3/$5 .00
FREQ. METERS. REED TYPE . 48-52 cv. and 58-62 cv, NEW. PR ICE , ea. $4.95
TS 323/UR FR EQ . MET ER , portab le crystal controlled heterodyne-type instrument. EXCELLENT
CONDoSHPT. WT. 35 1bs. PRICE , $ 74.95

WINTRON IX MODEL 850 IN DUCED WAVE FORM ANA LYZER This un it , in con junct io n w ith
your prese nt oscilloscope, permits you to v iew wave forms in t he range f rom audio th ru MH z without
any direct connect io n. T he probe is simply placed over the tube in question and the wave form is
disp layed o n the osci lloscope. It may also be u sed as a high gain amp lifier to increase scope sensit ivity.
Excellent for T .V., radio, ampl ifier, and transmitter repair and ma intenance. BRAND NEW , wi th
probe . SH PT . WT. 13 1bs. PRICE : , .. "."." .. , .. , , ea. $ 19.95

DIODES 1 amp. bul let type d iodes with silver leads 600 p iv @ 1 amp. 10 for $ 1.00 or 110 f o r $10.00

MAGNETIC TYPE T A PE y,," by 2400 ft . on reels. PRICE : $1 .50 ea. or 2/$2.00

#360 TEKTRONIX WAVE FORM INDICATOR . BANDWIDTH DC to 500 KC SENSITIV ITY
.0 5/D IV. 50V.DIV. waveforms requ ired f o r hor. def lection. SI2:.E : 4" x 12" x 14". #160A regulated
power supp ly for above indicator. SIZE: 4" x 12" x 14" . #162 wave fo rm generator for above
indicator. Size 4" x 12" x 6", SPECIA L PR ICE FOR A LL 3 U NITS. SHPTWT 351bs. PRICE.$ 125.00
R511A LOW FREQ. RECEIVE R 190 ·550 KC MODERN Q5"e,SHPT. WT . 8lbs. , $7 .95 .. 2/$ 14.00
NO RTHERN RADIO #104 DEMODU LATOR FOR T T . PRICE , $9.95

MODIFI CATION KIT 11 0896 TO PROVI DE OPERATION OF MODEL 14 TD @ 100 WPM FOR
GOVER NED MOTORS. NEW. PR ICE , $9 .95

POLAR RELAYS 255A PRICE , $3/$5.00

VAR IACS GR. - V - .5. 5 amps. NEW. 120 V 50-60 cv s. PRICE , $9 .95

CAPACITO RS
65,000 MF D 5V
30,000MFD 10V
25,000 MF D 25V
20,000 MF D 30V
40,000MFD 10V
PRICE , 3/$ 1.000,10/$3.00

ISO LA TI ON TRANSFORMER . Input 115V - 50-60 cy. Output 125-126-127-128-129-130V @
3amps.SHPT.WT.30 Ibs.PR ICE , · $7.95

TRANSFOR MER . Input 11 0 - 115- 120V @ 60 cy . Output 12.6 @ 10 amp C.T . PRICE : $4.95

TDA-2 RTTY TEST SCOPE
THE SELMA TELEGRA PH DISTORTION ANALYZER TYPE TDA·2 IS A SELF CONTAINED
PORTAB L E UN IT DESIGNED TO MEASURE BIAS & DISTORTION OF TELEGRAPH START
STOP SIGNALS. DISTORTION IS I NDI CATED BY VERTICAL PIPS DISPLAYED IN A
RECTA NGULAR PATTERN ON THE FACE OF A CATHODE RAY T UBE. MEASUREMENTS CAN
BE MADE WH ILE MACHINE IS OPERATING . MEASUREMENTS CAN BE MADE ON CIRCUITS
OPERATING A T 60, 75 or 100 WPM on 20 or 60 ma NEUTRAL CIRCUITS or 30 ma Po lar
CI RCU ITS. D ISTOR T ION M EASUR EMENT FROM ZERO TO 50% w ith an accuracy OF PLUS OR
M IN US 2% CAN BE MADE. THE SET IS PATCHED IN SERIES WITH T HE LOOP & DIRECT
MEASUREME NTS MADE . NO SPECIAL SKILLS REQU IRED TO MAKE MEASUREMENTS
AFTER A FEW MI NUTES OF PRACTICE. SEE YOUR DISTORTION, T HEN ADJUST & WATCH
IT DISAPPEAR . PR ICE, $34.50

A L L PRICES ARE F .O.B . OUR WAREHOUSE, PHI LADE LPHIA, PA. A L L MERCHANDISE
DESCRI BE D ACC URATELY TO THE BEST OF OUR KNOWLEDGE . YOUR PURCHASE MONEY
REFUNDE D IF NOT SATISFIED. T ERMS ARE CASH. M IN. ORDER $5.00
SELECTRON ICS 1206 S. NAPA STREET PHILADELPHIA. PA . 191 46 PHONE , 215 HO 8 7891
ALL MERCHANDISE SUBJECT TO PRIOR SALE .RFE- Removed From Equipment.2 15 HO 84645

122

1206 S. Napa St.
Phila., Pa, 19146

215-H08-4645

• or 215·H08·7891

73 MAGAZINE



EXTRA·CLASS
L ICENSE STUDY GU IDE•-E1I'tGIII..
••

104 HAM
RADIO PROJECTS

......... Here Is " we ll.rounded
""ort menl Of d e v ice s .

n'"iliruri many you' ll wont to build
r-.u~ a nc:l use In your shack .ECT9 Pa rt icu lar emphasIs hils

.. been p totced on tran·
$; , ~. sm lfflng li nd re ce Iv Ing

gear , I n c l u di n g
moc:tul"fors, m onitors,
f illef"s, BFOs, a nd con-

•~_ Yerfers. In " ddltion, thet"e
are pro jects lor the 80, ....

a nd IS met... Novlc.: 6, 2, 1'h, ~ meier, anc:l
12'96 MHctor Technician clas,". In a ll, the
10 Ultegor~ Inc lude antenna devlcft,
a ud io aqulpmenf, CW ot lds . Inferferenc.
suppre$sors lind I!'l lmlnaton, power s up
pllft, prMmps a nc:l preselectors, r ece ivers
lind conver ters, trensmlHel's, anc:l tran·
smltter·recelvel' "ccessorift. A lot of tun for
11" 1. money. 19'2 pps.
Order No..... 1'.'5 .... rdbound ; $3.ts palN'r

Although written '"~ ot
study course lor the hoam
radio enthuslasf, much of
the confwlf In th is prac ·
tical guide mvers m"t.....1
needed to pass the F CC
Isf ·Class Rad io telltphona
License Exot m. Thus, It
hils a gre"f dea l to offer
" nyone desir ing to ad·
vance his knowledge of ot ll
kinds of r ad io commun ·

lCot t lons sy.tems--modulatlon, bandwidth,
spurious rad latlan, sldeb!lnds, tr"nsmlsslon
lin es , e tc . And lor the "m"leur r"dlo
opera tor who u plr" to become one of the
elite , th l. book Is a must! In fact, It' s the
only book entirely d evoted to the s ub lect.
Bf9lns w ith AC·DC theory a nd winds up
w ith RF POWel' limps. m easurements, and
RTTY. 224 pps., 162 IIlus.
Order No. S4J 17.tS .... rdbound ; M.tS pollpat'

COMMERCIAL FCC
L ICE NSE HAND BOOK
:::::...-==::::=====;;; A new lind unique study
e.tKal :EE§ guide lind ~ eler.nce

:::=::= manu"l, comblnu"" tn.ory
~ :~ and appl lcatiom w ith u p-
,LCEIIl §:§ to- date q ue s t ion s a nd
;111' I @@ a ns.........s for 1s t. 2nd, and
,__ . _ :=:8 Jrd cia" r"d lolelephone
Is:.."3,....-_~: Ilc.nse ex"ms p lus:==-.- .=~ broadcast a nd radolr en·
::=--=-..==.- :::::=: dorwmenf$. Everything
t::-::::==~~~rou need to know II I~
~==.:;.--~::::-::§§ d uOed complete dela lled
ans _ s to quntlons on any subject you
may be u ked when you lake your exam.
Numerou s pra ct ical ax" m ple$ are used to
descr ibe the var ious prlnc lple$. In each
caM, the author pa lnslak lng ly e xple ins the
a ns w...s to questions on "II sublects In
cluded on the ax"ml. Thus . the m nten t not
on ly thoroughly prepares you lor any exam ,
but " Iso tor pr"ct lcot l reterence. 432 pps.
Ord. r No. 512 SI .ts .... rdbound ; " .tS paper

GUIDES

.-

._-

, 
~ -

-
.~ -

SOLID. STATE PROJECTS
FOR THE EXPERIMENTER

63 projects "re of Interest
10 h"ms, r"nglng from "
simple tr" ns lstor tester to
.. ca paci t y ml!'ler , from an
I!'lectronlc counter to a
ham TV rece iver. Contains
small c o n s t ru c t io n
pro lects the ever a g e
builder ca n put together
pro jects us ing r."dily·
av"i1"ble "00 Inexpensive

....,;;.,"'-~ 'SOlid·st"t. dev ices which
g ive the best results for the least In
vestment . There a re ci rCUits lor a noIse
cl ipper , converters, preamps, IF str ips,
flltl!\""s. pulse generalors , a n Ie count.,.. .
tr" ns lslo.- tnfeo.- , anc:l a m m plet l!'l y tr"".
s istor iled copy 01 the fabulous Or"ke 28
r ece lver l Ha m s arnl ...perlmenfers w ill
l ind audio com prftsors, trans istor power
amps, e ..ci te rs lor si~nd, etc . 2'24 pps.
OrOer No. 5' 1 M.'S h....dbound ; S3.'S paper

GENERAL·CLASS
LICENSE STUDY GUIDE

... Tuches, In s imple
.......ydoly language, the
technical aspects 01 hoam
ra d i o e e n s t e e r e e
I'IeCe$Ulry pr...aqul, ite'S to
pan ing tha General·Clan
e ..a m . The author takes a
pa tien t and ,"rsona ble
otpprooch. yet g-ets r ight to

~~~;=~ tha hear t of tha technicalq uftllons the FCC will ask
on t he Gene ra l·Clan

exa m . Each q uestion is du lt w ith In
d iv idually, and the answ ers are e ..p la lned in
depth , but et a leve l that ca n be H s lly un·
d . r,tood b y relall v.l y Inex peri e nced ,
nontechn ical readers . The text follows the
philosophy that le"rn lng - not m emorlz ·
In9-ls the ke y to successlu lly e nte ri ng the
hig he r grades of amotleur rad io. Pert inent
fa cts ere grouped 11'110 pa latab le dose$ .
Order No. S51 SI.n .... rdbounc:l ; " .'S poII per

HAM RADIO INCENTIV E
LICENSING GUIDE

Get s ta r ted In amaleur
• radio-or "dvance to ot
'_. hill.... cla n - Wi th the a id
~ of th is new book . New FCC

ru lft now in effect en
courotge rad io amateurs to
learn more about com
municallons e lectron ics
and Iherelore be come
I!'lig ible for hig .... cla ss::;;;;;;;..=lice nse s w ith specl"l

~ ........ .. opet'"allll9 pr lv ilt'9e'S. This
book contains the informa tion nHded to
pass otU fhe hosm license e .."ms--Nov lce,
Techn lc i"n. Condlf lonal, Advanced, and
Extra Clan. Included a resludy sect ions for
eecn cla n. f rom IN r nill9 lhe code to
equ ipme n t lind oper"f lng r ule
requiremenb . Specif ic quftt lon lind " 1'1.
swer sect ions make it usetul lo " II h" ms lind
would-be NOvices . 160 Pfn.
Order No. 46t M.ts .... rdbound ; n .n poII lN'r

LICENSE
Try Any 'If These Modern, Comprehensive License Books on 10-0ay FREE Trial!
NOVICE·CLASS
LICENSE STUDY GUIDE

Getti"9 a Nov ice littonM 'S
Ius' . bout '5 ..loy n

~~;:iI I.llll1il ott • Jog-wlth thll
~ new study 'jjJulde. All the

mystery .nd contus ion 's
taken out of I..r nlng the
theory im,olved In the FCC
....am. It is , Impl. .nd
IogIUlI. ' ''king the besJQ
ollflectrlclty and radlo.nd
'lIl pos ln<jjJ t hem lIS the
, ..11.,. simple things , Y

lI fa. This book was written by an .v i .
~m to be r _d by absolu te beginners. It 'S
not for fil il ineerl, no<' lor ch lld rm , but for
the read.r with the lIqulva l&flt 01 ill h igh
K hool educ. tlon ..nd the Interest to think
things thr ough. The theor y Is sim ple, t1nd
Iher. ls no , eal on why anyone '''nnol g.' . n
a mateur Novice license etter a few da y.
sludy. 160 p ps.
Order No. S73 w .n .... rdbound ; U .'5,.pw

ADVANCED·CLASS
LICENSE STUDY GUIDE

Tells a ll you need 10 know,
with comple1e, tl'aoroug h
a nswer. to 'II Ih,
quntions you' U l ind in 1M
.dllanced-clau .xams.
The only book that coveo.-s
trans lslors and sl~nd.

and knowledge 01 both Is
pmoitivl!'ly required to pan
the exam . Thorough ly
pr-ep.are$ you to aMWI!\""
exam qlle$t ions dNllill9

with harmon iu, pa rasit ic osclllallon,
O$clllators, IHdbolck, a nd neutralization;
antennas, tra ns miulon 1I1'1e$, anc:l SWR ;
reeetve- ci rcu ib ; t ramm i«er GpolI'"at lon ;
a nd transm it..... c ircuib anc:l a djustm«lts.
The f inat chapter covers measure m ..,b of
frequenc y, modu la tion, voltage, re s istance ,
etc.- Ihlngs you need to know to o pera te
lf9ally a nd e ltlc le ntly . 19'2 pps.• 73 Illus .
Order No. 521 M.ts ~rdbound; n.n poII lN'r

RTTY
HANDBOOK

at last Is an up-Io
all- In~ handbook

on a ll phases of
rad lotl!'letype-from bas ic
principles th r oug h the
c o n s t r uc ti o n 0 1
topl'listlcated aqulpmmt
and te$t a ppara tus. In·
eludes c c m pr e t e
background Informa tion
on how a mateur RTT Y
st"rted, "00 how the Hrly

IONs .........e im plemented. Thorough diKIIl ·
slons 01 the varlo<n popula r models 01
prlnt ...s INC! to S1ep-by·step 6es<1'lptlons
01 how to build lef"mlnal units a nd modlty
tra nsm l«er, anc:l n'Ceivers . Also deal t with
otre au to ,tart eqUipment, monitor scopes,
m ach ine Interconnections, AF SK tone gen·
ft"ators ; FCC rf9ulatlons and im proving
RTTY r eception. no pps.
Ord... No . Sf7 " .n,.per

OTHER HELPFUL AMATEUR RADIO BOOKS AVAILABLE ON FREE 10·DAY TRIAL

NO-RISK COUPON.. .MAIL TODAY!
TAB BOOKS, Blue Ridge Summit, Pa. 17214
Please send me the following book s on FREE lO-da y t rial. (P lease specify har d bound or paper cover .)

o Please Invoice on FREE 10-day trial. 0 Send FRE E Cata log.
o I enclose S _0 573 0 551 0 543 0 527 . 0 469 0 58~ 0 597 .[]_591 0 46~

NAME _

ADOR ESS, _

CITY' STATE ZOP' _

SAVE POSTAGE by rem i«irtgwlthorder.
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YOU ASKED US TO CONTINUE OUR SALE SO HERE GOES 1945 PRICES IN 1972
TE K 80 vertical p lug In le ss probe $25.00
TEK BO verl lca lp luglnwlthprobe .. _ . . ' _ $ 35 .00
TE K TU2 test load p lug In •.•.... .... .•... $25.00
TE K 53B wide band cetib pre amp 550.00
TEK 53D dl f f. high gain cetib pre amp $50.00
TE K 53/S4K fast rise calib pre amp $50.00
TEK " G" wid e band d lff . cal ib pre amp 560.00
TE K " N" samphng plug In ••.•••••••.•••• $75.00
TEK " P" plug m lest un it 5 25 .00
TE K " ROO transistor rrse nme $ 75.00
TE K 12 1 wide band pre amp Scps to 12 Me $ 15.00
T E K 122 pre amp 0.2 Hz . to 40 kHz $35.00
TEK 160 A power supply 550.00
TEK 161 pulse gen...... .........•.. _•.. 550.00
TE K 162 wave form gen . . $50.00
TEK 163 pu lse gen $50.00
TEK 18 1 time mark gen $ 50 .00
T E K 190A constant amplitude sig. gen . : 35 kHz - 50

Mc ' .' .. $75.00
TE K 360 scope dc t0 500 kH z $50.00
TE K 5 151 5 MHz scope $350.00
H ,P. 200CD audio OSC . . ...•..•..... ..••• $ 100.00
H .P. 20 l CR aucnc osc . . $ 100.00
H.P. 202A fun ction gen $75.00
H .P. 212A pulse gen 550.00
H .P. 340Bno ise f lg. m eter $ 100.00
H .P. 350 D altenualOr 550.00
H .P. 400 D V .T .V .M $ 75.00
H.P. 405 B R d .c . dig . V .M $50.00
H .P. 41 2A V .T .V .M $ 195.00
H.P.4 16A ra t iomete r $50.00
H .P. 4 17A V HF detecto r $95. 00
TS 41 9 si g. gen. same as H P. 6 14A 900-2 100 Mc.

.. .. ... ... . ...... . . . . . . . . . . . .. . . .. $15D.00
H .P. 430C po wer meter 535.00
H .P. 505A with 506A tach head $75.00
H .P. 522B cou nter $75 .00
H .P. 526C period mu tt $35.00
H .P. 6080 sig. gen. 10-420 Mc $ 550.00
H .P. 6 16A sig. gen. 1800-4000 Mc $ 150.00
H.P . 683C sweep osc. 2-4K Me $95.00
H .P. 717A Klystro n P.S $35.00
G,E . Cat #5470201G halogen leak detector wi t h probe

.... .. . .... . ... . . . .. .. . . . . . . .. . . . .. $95.00
G.E . Cal .::g892 115G curr ent limited h igh PO I tester

0-3.5K VAC $95.00
FLUKE 800 D .V .M ' $50.00
FLUKE 801 D.V.M 575.00
F LU K E 803 ee-oc D. V .M. . $ 125.00

RUTHE RFOR D B 7 pu lse gen 550 ,00
RUTHEAFOADB7B pulse gen $75.00
ATLANTI C res. C500-10 contamination monitormg

system less thermocouples 5 195.00
BALLANTINE 320 true root mean SQ . V .M 595 00
GE ATSCH CRB·4 co mcte« ratio br idge $ 150.00
GERTSCH PTb ratio xrnrr $50.00
FA -6/U Ireq . meter l 00-400 M e $ 150.00
PEK 710A short arc RB 51 25.00
E .S.1. SV 194B voltage cali brato r 51 50 .00
JAMES KNIGHT JKTO senes 1 Mc xrat osc. .. 5 10.00
TS 148 spect rum analy zer $50.00
A ·77JARC·3rcvr . Less x tats 59 .95
ALLISON LABS 359R analyzer $95 .00
L&N 2430 Galvo $50.00
L&N 8662 port. M .V. thermocouple b ridge - doub le

slide wile 5 75.00
L& N standard res. 1n 1On ,OOn 1 Kn 10 Kn535.00 e
AF L 531 xta l Imp. meter less xters 10 Mc to 110 Mc 595.
SPAiNGER AR ·16F ICtal. calibrator w ith 16 x ta l
contro lled frequencies between 40 .56 2 MHz & 43.187
M Hz. Externally modulated 1 kH z with ant. ou tpu t &
schematic $ 22.50
DONNE A 2 102wave analyzer 0 - 50 k Hz $75.00
SAUEL & KJOE A 101 2 bfo $350.00
SANBOAN 670A XV recorder $300.00
F X A -S 772A ose. 1900-4000 Mc. . 575.00
SIE AA A 158 A h.t . wave analyzer w ith 2 p robes 5- 10
Me. . $95.00
PANORAMIC LF ·7A tu ning head 2 - 40 Mc. . $ 100.00
PA NORAMICSG · l sweepgen. 40cps - 200 kHz $ 100.
PR D 279 rat io meter $50.00
PR D 650C power meter $50.00
A.R.C . 202F AM-FM sig. gen. 175- 250 Mc $ 100. 00
MIC ROWAVE DE V I CES dum my load, M odel 636NC

50nO-3000 M e. 600 watts max. NEW $75.00
G.R. 761A vibration meter $75 .00
G,R . 10 21 P2 si g. gen. wi th 102 1 Pi P.S. 250-920 Me.

. . . ... . . . . . . . . . . . . . ..... .. . ... . . . ... $7 5.00
G, A . 1208B un it osc. 65-500 Mc $50.00
G.R . 123 16 amp. & nu ll det $ 25 .00
G.A . 1264A P.S ~ $95.00
G.R . 14826 standard ind.525.00
G.R . 1482E standard ind o $25. 00
G.R . 1482K standard ind $ 25.00
G.R. 148 2L standard ind $25.00
G.R . 1570 A L auto . Volt. reg $95. 00
G. R . 1750A sweep dr , . $ 75.00
GAAV 2M·4BJU wheatstone bridge 5 75.00

HIGH-QUAlITY
COATED COPY LENSES

Wollensak Raptar
Same as lens above but wirh click
stOpS at fl4 .5, f/5.6, r/ a, f /II .
fl 16. f/2 2. fin.

Price $22.50 tach, poStpaid

Bausch & lomb. Taylor-Hobson
Excellenr used fl4 .5 lens systems witb 8JA" focal
!t'ngtb for use in copying. enlarging. projKting.
Coated optics. black metal barrels. Handy click soops
at f/4 .5. fl5 .6 . ue». u«.

Price $22.50 tach. posrpaid
I F Y OU D ON ' T SE E WHAT Y O U N E E D WR ITE
& A SK U S. WE HAVE A VAST INVENTO RY
O F BEAUTIFUL L A B EQPT. WE A LS O S E L L
OPTICS. SEND US Y OU R REQUI R EMENTS.

BELL & HOWEll
fiBTELEPHOTO LENS

Coared lenses. Focal Iffl,ltth
' 6N

• Complerdy mounted with
iris and shuner . Approlt_
""eight 25 Ibs. Excellent con
dition. Price $45.00

ALL MERCHANDISE IN EXCELLENT CONDITION . MERCHANDISE SHIPPED FREIGHT COLLECT
SEND CHECK OR MONEY ORDER WITH ORDER. CALIFORNIA RESIDENTS ADD 5% SALES TAX

2176 E. Colorado Blvd., Pasadena, California 91107
2 13 -681-49 25
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Be 1031 PANADAPTER 450·470 kHz " IF"
Operates fro m 115V AC 60 cycle. Gov't
cost $300. Our price $45 good, used .
Unused factory package wlspare tubes,
book, AC cord $75

MAY 1972

DIGITAL READOUTS

GE Y4075 25V Miniature
$3 ea. 10/$25

GE Y 1938 24V Standard
$3 ea . 1 0 / $ 2 5

RAY CK 1905 Standard
$3 ea . 10 / $ 2 5

MAN -3 1.7V Miniature
$3.50 ea 10/$30

GIANT ALPHA NUMERIC
$3 ea. 10/$25

125
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HUMIDISTAT , Honeywell H46Bl002-1 . Humiditv
co n t ro lle r . Contains microswitch, closes circuit
on decreasing humidity . A third switch contact
come s o ut to a r ivet to which you c a n solder, so
as to furnish a c ircu it closing on increasing
hum id itY. 1 7/ B" x 1 l /S" x 3 y,, " . %" d. x %" I.
adj u sti ng shaft . 75t each , shpg wt . 1 lb. each
3 for $2.00

z -secnc n , B.C. receiver tvpe, 1 section 100 pt . . 1
section 150 pt.. plus trimmer capacitors o n each
section. 1 3 /8" h . x 2 %" w . x 2 y,, " I. overall . 60t
each 2 for $ 1 .00

2 -seetio ns, Hammarlund HFD, 38 pf , per sectio n ,
100 0 vdc spacing. l y,, " h . x 1" w . x 3 5/8" I.
overall $ 1 .0 0

JEFF·TRONICS
4252 Pearl Rd. Cleveland, Ohio 44109 216-749-4237

~

RE VERBERATOR UNIT, ali used in automobile
reverbs & o t h er applications. 2 -spring tvpe . Unit
is 4 " long. With diagra m o f e o m c fe te reve rb .
$1 .00 each 12 fo r $10.00

P LA T E T RA NS F O R ME R, 1150-0-1150 vo lts. 230
ma o o r m ore . 11 5 v , 60 Hz. p r im ary . No other
data ava ilable as th is ad is w eed , w r it e or c a ll fo r
add it ional tnto . S h p g. w t . 70 Ib s . $20.00 ea .
3 for $ 50.00

No rth Hil ls E lec tron ics CS ·120 Constant Current
S ou rc e . 0.1 microamp to 10 m a o in decade steps

E~t~rji~~~A~~~S· AW'r~~ ;de'r: 5'r~~g~s', ()_~~~~205~ 3 -sect ion, ~~ pf: per sectio~, ,:"i t h vern ier
100 50 0 m DC $7500 shaft ; 1/8 d . Inner shaft, l' d. outer shaft . 1

D igit ':': DV~ ' mode i ·Z I·-2 ; 2 -"B·.· 4' ;a''';g~ ~: 2 , 20, 1/8" h . x 1%" w . x 33/8" 1. overall. 60t each
2 0 0, 1000 vdc . O n rac k panel . . . $95 .00 2 for $1 .00

E lec t ro In st ru me n ts 4000 DVM . 1 rnv. to 1000
vee . Rac k m o u nt $120.00

Measurement m o d e l 11 Square-wave generator
.... .. ................. .... .. .. . . . .$35.00
Measurements model 79-B P u lse Gene rator $30.00
Kartron 101 ·DR S ho rt ed Turns Indica to r, for small

coi ls $ 2 5 .00
Kay -La b { Kin te l] l11BF DC Amplifier in 459N

rac k mo u nt $ 4 0 .0 0
Kay -La b (Ki n te l) l11C DC Amplifier, portable
. . ... ........ .......... .. . . _ $40.00

• ~EFF-TRONICS •
USED TEST EQUIPMENT VARIABLE CAPACITORS
All checked & in excellent operating condition.
G.R 6 5 0 -A I mpedance Bridge .... . . . . $100.00
Brush BL ·202 2 -channel ch ar t recorder . •. $40.00
Brush BL·905 Amplifier , single channel.

Matches BL·202. . • . . . ... •. . $20.00
Brush BL-932 DC A mplifi er for BL -202 . . $ 27.50
Brush BL-320 Universal Anal yzer , DC amp. &

stra in gage am p . . $27.50
Brush A 0 -5616 S ervo Analyzer . I neludes DC Amp- 170 pf . max .. 1000 vdc , $pacing. 1 3 /4" sq . x 2

ut ter, for Brush c h art recorder . R ack m o u n t. SIS " lo n g. GOt! eac h•.... •..... . .. 2 for $1 .00
BRAND NEW. • _ . . • .. $50.00

H -P 524-0 d ig ital co u nt er wit t! 526-8 T ime i n t erval
p lug· in• . • • . • . • . • • . . •.. . ...... . . . $ 375.00

H -P 526 -8 Time Int e rva l t>l ug-i n fo r 524-B, C , or 0
... ... .. . . . . . . . . . . . . ......... . . . $50.00

Send for our catalog full of Surplus Electronic Parts & Equipment, and Test Equipment.
All orders must include shipping charges. Minimum order $2.00

PHOTOGRAPHY: We are in te rested in trading for or buying cameras and photo equipment of all
type s. Le t u s know what you have.
We are di.stributors for : HY-Cain. Mosley, Cushcraft, Premier Chassis, LMB, Air-dUlt. Keystone.
Co lu m bia Wire, Midland, Recency, Motorola , HEP, & others .



MINIATURE
7-SEGMENT

.ALPHA·NUMERIC
LED READOUT

ALPHA-NUMERIC
7.SEGMENT 13 951
READOUTS L....::.--.=--=-.

au" lin )' l - T ake 10 .,. Dlseount

A • • c lu s l",e l Two different typ. ... Both
com pat ible with SN7446. SN7 447 . SN7448.
SN747S, 51'47490 lind SN74192 IC' • • Soth with
d ee'mals, 0 to 9 n"mer.l s and 10 l.tt.,... . With
spen & hook..~. INCAND ES CE NT

o 16-PIN MICRO
Fits Into 1 6 p in dUll ' In 11_ socket. Llf. : 250.000
hour. . Oeli" er. 70D-ft. L ambert. brlt._ •• with
5 vo lts 8 mils per • • c ....nt. Char.cu •• .362" N. •
. 1 9 7" W 0 SO CKET FO R ABO VE - SO c ea.

o 9-PIN TUBE TYPE
For p.IIIDd circuit board d. s o cket. Llf,,: 100,000
hour• • 0 "11,,,.,. 6,OOO-ft. Lambert. w ith 5 volts
23 mils ...r "/lment. Character•.47 " H . " .2 6 " W .

o SOCK ET ~-OR ABOVE - SOc ea.

ALPHA-NUMERICr----
R
7 -ESAEGM ENT 0

DOUTS
Buy a n y 3 _ Take 10 Of. DI.c....nt

Poly Pak "xciuslvel Fluorescent typea, MINI_7 and
SLlM·7 tube types by Tung-Sol a nd C.E. for perla_
ble calculatora, ..tc•. Compatlbl . t o SN7446,7,75,90
a nd SN74192. Both 0-to-9 with right decimals.
with 14 lett.. r •• R"adout color ..blu••gr......... Fila·
m..nt l. S va c /dc 42 mila . Segment•• 25 VDC 4 mila.

o MII'II-7 - TUNG-SOL DT-1705E
Tube a lze . 1 ~/." high x .71 " . Charader s iz e: .3 6 0
x . 5 7 0 " . 10 plna. 0 S OC KET joU R ABO VE _ 50e

o SLlM-7 - G.E. Y·4075
Tube a iz.. , 1.6" x .375". Character s lz., . 2 0" x
.4 0 " . Nine 2 " l_d• . O S OC KET FOR ABOVE - SOc

o

~:~~l' J •
0 _9num_r. a n d 9 letters. Compatible withSN7446'
and SN7 447 7.segment BCD IC drh'ers . 5nllP. into
dual in line . o ckets. Only ~/. x ' / • • V.". Specal5V
20 ·mll.. 0 S OC KET ",,' O R ABOVE _ SOc ea.

4.50

o 1 Meli .

0
0 2 Meg.

5 Meg.

5- Pc. K it

:J for
$I.

Tn'.. G . 1 / 2" tl i ,.. "
1 /2 " hi j(h. Mu un t s 1 / ·1 "
h" I.. , w i th s haft . lim-" r .
imm .. r s i " n ,pr" o f hiA"h
fr"".o 10K 0 lOOKo 25M 0 2 S 0 K

:::J S OK 0 500K

HIGH WLT lAMr
PIV SALE

0 2000 ' 1.00
D 3000 1.35
0 4000 1.65o 5000 2.25o 6000 2.96
LJ 8000 3.50
8 roooo 3.95

o SOLID STATE
AM-FM TUNER

FM S8_108mhz & AM 55 0 _
:l<----" 1 6 0 0 kc s. S e n" i t i ve 2 3/4 x 2 1/"

x 1 112 " m o dule . Can be used
with 10.7mc & 455 k cs )}'
s t r ips & any hi-fi amp. P .C..
w i red . 4 -j(an lt variable s up 
p ty vol tage 9V 6 mi ls . Varll.c
t or d iode for AFC. S c he m a t ics.

wllTINOHOUSI

o 1.0M
o 2 .5K
o 5. 0 K

'MICRO·POTS·
2 for $1

NATIONAL-SIGNETIC
PHASE LOCK LOOPS (VCO's)

Ohm.
0 10 0
0 2 5 0
0 5 0 0

ALLEN BRAOLEY'S 'TRANSISTOR'~OT$
Ohms -Type . ' . ScrewdrIver ad j us t . Any

0 10 00 5 0 0 0 2 . 5 M D 2 0 K 0 lOOK 0 5 0 0 K 2 for
82 0 0 0 l.OK OS.OM 8 2 5 0 8 2 0 0 K 8 1 Meg. $1 I

250 0 2 .0K 0 1 0 M SOM 250K 2 Meg.

EPOXY SILICON
RECTIFIERS ,. m lc ro m in i

PIV 2Amp.. 2Amp 3Amp
50 O S .OS o S .0 5 Us. o e

lGO 0 . 0 6 0 . 0 6 0 . 12
200 0 . 0 7 0 .0 7 0 .15
4 00 0 .0 9 0 .0 9 0 ~22
6 0 0 0 '. 12 0 . 12 0 . 2 8
800 0 .15 0 . 1 5 0 .3 9

1000 0. 1 8 0 ,18 0 . 4 5

Inclu d e s SN7 49 0 . d e c _
a d e count .. r . SN7 4 7 5
latch . SN7 4 41 BCD de
coder d r ive r . · 0 -to- 9
Nixie t ube , s ock e t &:
instructions.

Buy 3 - Tak. 10.,.~
o LM·565 Building block $4.S0 i:Jo 5£-566 Ton.. g enerator 4.50o S E- 5 6 7 Touch t one decoding . . 4 .50
State 1s t. 2nd, choice case-TO-5 Or D I P

GIANT SALE ON NEW TTL
TEXAS & NATIONAL Ie.

T .. ledyne 16-TRANSISTOR
F airch il d STEREO PRE-AMP "Ie"

LOW NOI SE! Type 739 . 8 t ra n s iator p er c han ne l. For
m agn e t ic s te reo phono a n d Upe rec ording devic es.
50K input Imp., 2 0 ,000 in p u t ga in. Provides RIAA
b and s hap". Supply v o lts: 6 to 18V. Dual In lne

o
$2.49

r . ct .... ,. C..... nt..d ! T••tedl Mark"d l

C irc u it Functions ~ Sale
..ad 2 in p ut gate $ 0.3 5

A S N7 4 0 0 N, with ope n c o llec tor . 0 .35
Quad 2 Input NOR g ate . . . . . . . . . . . 0 .35
He x In ver te r . . . . . . . . . . . . . . . . . . . 0 .35
He x In verte r, o pen c o llec t or. . . . . . . 0.39
Triple 3 In p ut NAND gate . . . . . . . . . 0.35
Du al 4 Input NAND g ate . . . . . . . . . . 0 .35
8 Input NAND gate . . . . . . . . . . 0 .35
Dual 4 Input NAND buffer . . . . . . . . . 0.35
BCD-to-de clmal d e c oder /driver . . . . . 1.35
BCD_to _decimal d e cod e r . . . . . . . . . . 1 .35
BCD -to-7 ' aegment decoder/driver . .. 1 .9 5
BCD-to · 7 -segment decod er/driver . . . 1 .95
BCD.to.7 -aegment decoder / d r iver . .. 1.95
J . K Ma ster alave nip nop . . . . . . . 0 .49
Dual J- K Master ala ve flip nap . . . 0.62
Dual D trig ge red fli p nap . . . . . . . 0 .45
S N7 4 73N. with pre aet & clear . . . 0 .62
1 6 Bit acr..tch pad M£MORY . . . . . 1 .50
4 Bit bi nary FULL ADDER . 1.55
De c ..de cou nte r . . . . . . ~OO 1.40
8 Bit ah i ft reglater or "'o~e 1 .25
Divide by 12 cou n te r ,25 ". ' 1 .25
4 Bit bina ry c o u nter S"'OUllt 1.25
4 Bit . h i ft regl.t e r 1.25
4 Bit right ahlft left . h lft reg. 1 .25
5 B it ah itt r e gi.te r 1 .25
One s hot mul tlvibrator 1 .00
Dual retrlg 1_ . /multl v. w ith cI..r . . . 2 .50
4 Bit a r ith met ic logiC 7.95
Lo ok ahead ca r ry genera t or . . . . . . .. 3 .45
Up / d o w n d e code cou n ter . . 3.45
Up /down b inary c ounter 3.4 5

~
BRANO NEW! LINEAR IC AMPS
0 7 0 2 H i G.. ln . DC a m p TO- 5 .7 9 'Ulort
0 7 0 3 RF.IF, 14 hookups. TO -S . . 1. 19 Gu....nt_olo 709 C Operational Am p . . . . . .. . 5 9o 7 1 0C Differential Amp . . . . 59 Feuoryo 711C Memory. Sens.. , Amp 5 9 'eU.d l

~
0 7 2 3 .0. Vo lta!,:"e Regul ator •• e . 1.49
[J TVR·2000 Hi ·power 7 2 3 e e. 1. 5 9 Buy Any 3o 7 4 l C Fre q . Com po 709 . · • . . . . . 9 5o 748C Freq. Ad justa ble 741 •••. .9 5 Take 10·/.
a 7 0 9 ·709 Oual 709's (DIP ) ... l.49 DiScount!

. . .. Stat .. 1st 2nd '·h,,; '· .. . fl u"ll n Lin .. , TO - f> .

1.50
1 .75
1.95
2 .25



READER SERVICE
Plea5e either tear out this list of advertisers and send

it in to 73 with as many boxes checked off as you
would like to see brochures, data sheets o r catalogs . . .
or ebe make" COpy and send that in .

PROPAGATION CHART

J. H. Nelson
Good (Open). Fair (0), Poor (0)
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ALASKA

ARGENTINA

AUSTRALIA

GMT : 00 02 00 08 011 10 12 14 18 '8 20

CAN AL 20NE 21 14 711. 7 7 7 '4 14 '4 4

ENGLAND 14 7 7 7 7 ' 4 4

U S . S . R.

WE$T COAST

MEXI CO

PNILIPPINES

PUERTO RICC 14 14 7 7 7 7 711. 14 '4 ' 4 14

SOUT"l AFRICA 78 7 7 7 711'4 14 14 21 21 14

NAWA II

IND IA

JAPAN 14 7A77 778 7

IN D IA 14 14 '4 78 78 78 78 78'4 14 '4

M~XICO

P"lILII'f'INES

PUERTO R ICO 14 14 711. 7 7 7 7A 14 14 '4 14

$OLITN AFRICA 78 7 7 7 78 78 14 14 14 '4 14

U.S.S,R. 7 7 7 7 7 7 7 7A 14 14 14

ALAS KA

ARGENTINA

AUSTRALIA

CAN A L 2 0NE

ENG LAND

HAWAII

May 1972

CENTRAL UNITED STATES TO:

EASTERN UNITED STATES TO:

o Jensen 115
o Juge 79
O K-W Ind. Cover II
o LA Elect. 77
o Larsen Cover I V
o Mann 105
o Meshna 125
o MicroComm 57
o Mini -Prod. 52
D Nu Sigma A lpha 115
o Palmer 11 5
o Palomar 24
o Payne 68
o Pearce Simpson 79
o Poly Pak s 127
o Reliabi li ty Supply 64
o Rim 94
o RP 72
o Sams 8 3
o Savoy Cover 11 1
o Selectron ics 122
o Solid State 120
o So nar 5 1
o Space-Mi litary Elect. 119
o Standard 35
o Tab 123
o Tetrex 31
o T empu s 57
D T esco 115
o Van D LT 79
o Vanguard 60,61
O V H F Eng. 59
o V ibrop lex 79
o Wolf 64
O Wor ld QSL 115

73 Stuf f
73 Tour 84
Radio Bookshop 90,91
New Books 92
73 Subs 98, 99
SSTV 73

[j A ll ied 44
D A m . Who. EI. 73, 112, 115
o Amer ican Crystal 72
o Amidon 47
IJ A ntek 73
o A rno lds 73
o ATV' 68
LJ Avcom 49
o Bomar 20
o Bristol 94
D B & W 57
o Callbook 11 2
o Camp But ler 104
o Circ ui t Specia l ists 116
o C & H Sales 124
o Clegg 25
o Command Prod. 115
o Commu n. Spec. 73
o Cornell 82
o Dale 82
o Data Eng. 2 4, 79
o Denson 121
o Drak e 43
o DXer Mag. 11 2
o Electronic Dist . 49
o Epsilon 72
o Estes 33
o Fl AM 64
o Fran k 11 5
o Freck 117
o Goodhear t 11 2
o Gregory 97
o Hal 55
o Hamtronics 106,107
o Hatry 55
o Heath 89
o Henry 26
o H & L 73
o Impression Signs 79
o Jan Crysta ls 104
o Janel 68
o Jeff-Tronics 126

ALASKA 1414 '477 77 77 7 7A14

ARGENTINA

AUSTRALIA

2121 1414 7 7714 1414AZIZI

2,ZIZ,,4 14 7A 7 7 7 714'4A

*Reader Service inquiries not solicited. Correspond di
rectly to com pany .

CANA L ZONE

ENG LAND

"lAWAII

INDIA

JAPAN

MEXICO

21'4AU 7 7 71,414,42IZ1

7 77 77 77 77A 14 1414

212'211414 7A7 7141414Z1

'4 1414 7A 78 78 78 711'4141414

14 14 ' 4 14 7A 7 7 7 7 7A1414

Ma;1 to, 73 INC., PETERBOROUGH NH 03458
PLEASE PRINT OR TYPE

Name _ Ca ll _

PNI L IPPINES

PuERTO RICO

SOUTH AF RICA

U.S.S.R. 7 7 7 7 7

EAST COAST '4A 14 7A 7 7

' 4 4 141

77714141478

7714'4141414

Address _

Z ip . , _
A .. Next higher frequency may be useful also.
B '" Difficult circuit this period.
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•

the mobile antenna
that lets you
hear the
difference!
new... A leader in
the commercial V.H. F.
Communications Field. . .
Now available for Amateurs.

,

nnas

A • •

UHF Gain Antenna (420- 450 MHz)
• Collinear design for great est efficiency
• Full 5db gain over 1/4 wave w hip

• V.S.W.R . less than 1.3 to 1

ORDER YOURS TODAY
Amateur Net . . . . . $ 24.50 postpaid

to f it your mount . Specify
make or type you Will use.

Antenna also availabl e co mplete
w ith mou nt and co-ax. Wr ite
for tee t sheet.

When you double your power you expect a more so lid GSa . . . more abi l ity
to cut through and to hear and be heard. Wit h' Larsen Antennas you get 3db
gain or better. Mobile to mobi le (no repeater) that's a 6db system gain . . .
equiva lent to quadrup linq your power. In no other way can you get so much
for your money . •

High Band Gain Antenna (144 MHz)
• 3db + gain on transmit over 1/4 wave whip

• V.S.W.R. less than 1.3 to I

• Handles full 100 w. continuous

• Covers e nt ire bane!. Just cut whip to desired frequency . • l owe st silho ue tte .. . least w ind d rag

Every Larsen A ntenna is fu lly guaranteed . They are built to the highest
commercial standards and to take the roughest usage. A ll whips are stainless
steel, si lver plated for greatest radiation eff ic iency. Models available to fit
every type of mount w it h no special adaptors required. - / __ -r-,

/ I -- :"\/ / - -,' \
.n.L f \\

Lal'se ~, _ ./~JJ
--'/

Electl'oni 5, INC.
11611 N.E. 50th Ave. Va ncouver, Wash. 98665

Full fact sheet available on request
For fas test se rvice send orders to:

P.O. Box 1686 - Vanco uver, WA 98663
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