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T he ama teur radio ma rk e t

has b een to o sma ll to rea lly
en co urag e t h e J a p a n ese t o t o o l
up for massive co mp et iti o n until
ju st recentl y. Now we are seeing
m o re a nd m o r e Japanese pro­
ducts a p p ea r ing In t h e a ds.

The first JTlJljo r im p o rt w a s
t he Vaesu sid eba n d transceiver
brough t in b y Spe ctrontcs. T hi s
was a well made u n it a n d quit e
co mpeti t ive w ith t he A merican
made e q uip m e n t . Ne xt c a me
He n ry 's T e m po. Now Ken woo d ,
o n e o f th e top name s in h i-fi
m anu facfurf ng, Is n o w being im­
port ed b y He nr y Rad io an d
sh o ul d a lso be co me a ver y p opu­
lar unit .

In the F M field the best
kno w n imports ar e t h e In o u e
(imp orte d b y Va ritron ic s),
T ele comm, a n d S ta n d ard. Drake .
h as just a nnou nced a n im p orted
transceive r d esigned specia lly
for t hem.

Ca n the J a pane se d ri ve the
U.S. m a nufacture rs o ut o f busi ­
n ess? The y've d one a p retty
aced job of it in oth e r a reas
s uc h a s t ran s i sto r m a n u­
fa cturin g, ball b earin gs, et c., so
it is e ntirely possi b le t h at the y
might. b e ab le t o t ak e over a
good p o t tl o n o f t he U.S . ham
m a rk e t .

S ho uld U.S . m a n ufa ctur er s
go s o m p la lni ng to Wa shingto n
an d as k fo r p rotectio n a s t he
makers o f sh oes a n d c lo t h in g
h a ve? S t uden t s o f t he com p lex
import-export sit uatio n te ll u s

'/-

The resu lt o f t h is is a pro­
duct t u rned o u t a t a p ri ce t h a t is
ex tremely co mpeti ti ve a lmo st
every w h er e in t h e world in Just
ab o u t a n y fi el d t he y wish t o
tack le. The J a panese govern­
m ent helps b y li mitin g o r ev e n
prohibiting a n y comp e t itio n
from outside J a pa n , t h us givini
the co m panies a ca p tive h om",
m arket as a star ter. This h a s
been quit e e ffective a s a nyo n e
fami lia r wi t h t h e ca me ra,
clo thes , a utomo b Ue , rad io , t e le ­
visio n . a n d h i-fi mark e t s will
a ttest.

The car ma r ket is a n In t e r­
estin g e x a m p le o f t he a b ility o f
the Japanese to deve lop a s tr o n g
export market. i n 19 5 5 J apan
exported two c ars. J u st two . In
1960 this was u p t o 7 0 0 0 ca ts
expo r ted t o a ll co u n tries. In
19 65 t h ey e x p o rt ed 101 ,7 1 6
Toyotas a nd Dat su ns, o f w hi ch
27,460 ca me t o t h e U.S. In
1966 t hey se n t 53,27 2 t o the
U.S. It only we nt u p t o 71 ,6 2 5
in 1967, a slow year , a n d u p to
172,728 in 1 9 68 . In 1 9 6 9 t his
was u p to 1 6 8 ,0 7 0 p assenger
ca rs to the U. S!

A similar pa t t e rn occu rred in
the camera fi eld, t h e tra nsistor
radio fi eld , a n d o t hers. Will this
happen t o t h e ama te u r r adio
business? The pattern ce rtain ly
seems to be rep eatin g it se lf .

Women ' s Lib II

My ed it o rial c o m m e n ts o n
the Lib m o vement w er e n o t in

b y Hert er 's t he wor ld o ver. The
word " Point " o n name was o r­
idn a lly p u t in to indica te t h e
va lue In b eaver sk ins. Order o u t
a pair t oda y • . . "

Th e d es cription goes o n to
e xpla in that only the most e x­
pensive b u ll-h id e le ather is use d
a nd tha t o n iy o ne hide in 200 is
fr ee enough from t ic k bit es and
fl aws t o go in t o t h ese shoe s.

The p ri ce of these fantastic
sh o es ? O n ly $ 1 4 .9 5. Who cou ld
pass up a barga in like t h at? No t
m e . lo r s u re . I se n t o ff f or a p air
a n d fo und them to b e the most
co m fortab le sh o es I had h ad in
years . I used them for h iking
ar ound New Hampshire . w ore
t hem o n my sa fari in A fri ca ,
wore t hem a r o u n d the w orld ,
a n d con t in ued to wear the m .
They showed n o signs o f wear­
in g ou t in a ny wa y .

Co m fo r tab le sh o e s have b een
diHicult (o r m e t o find in t h e
pa st so I had go t ten in t h e
pr a ctice o f ge t ting a second pair
o f a ny sh o es t hat w o rked out
we 'll. I se n t lor a sec o n d pair o f
Herter's sh oes an d put them o n
the shelf . The first pair is n o w
about fi ve years o ld . h as been
worn a lm os t e very day, h as
take n m e o ut o n huntin g tr ips.
t hro ug h m ud . r ain , sn ow, m oun:
taln c li m b in g , hikes, a n d st ill fi t
com fo rtab ly, wit h n o sig n of
wearin g o u t o r c o min g a part at
th e sea ms . The secon d . pair is

st ill up o n the sh elf . I ma y n o t
uve long e noug h t o get t o t he m.

Ho w Is 2 20 Co m in &"?
T h e p ro spects lo o k b ri ght

fo r t h e R ad io Today p e titio n to
o pen se ve ra l h und red c han n els
in t h e middle fo u r MHz of the
amateu r 220 M Hz b and fo r a
h obb y-t ype a mateur li ce nse
which w o u ld be b a sed upon a
k no wledge o f ruie s a n d regula­
tlons o n ly .

CB Mai a zin e h a s come out
in s u p po rt o f t h e p etitio n ( now
kno w n a s RM . 16 33) , ad d ing a
pro p osed change w h ic h wou ld
per mit A M as we ll as the p ro­
posed I-' M o peration . I ca n o n ly
assu me t h a t this is b e ca use t he
ed itor is n o t th at famili a r wi th
I-'M. (o r th e u se of A M wou ld go
a lo n g wa y t o wa rd s d u plica t in g
t h e chaos now h e ar d o n 11
m e te rs . T h e AM id ea is su p­
pose d t o m ake it si m p le r to u se
uni ts wh ic h wo u ld convert C B
gear t o the n e w band . T h is ca n
b e d o n e . o f co ur se , but the
e x tra cost o f h a ving t h e co n ­
verter provid e t h e d esired FM
wo u ld be slig h t a n d t h e ad va n ­
t ages ma nifold .

S -9 Ma gaz in e se e ms t o like
t h e id e a als o . but in th eir usual­
ly u nde rh a n d ed way the y as ­
cr ibed t h e pe ti tio n to o ur gre ed
w h ic h . if I r ead t h cm righ tl y ,
h a s n o k n o w n b ounds . T h is is
incorre ct. O ur gre ed k now s
bounds .
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The Cov er : J od i WAIJ.YV - our cover girl - can be found Just about any time on 50.55 MH z
usuall y m ob ile. Her VW bug has a Lafayette H A 4 60 cramm ed into its innards and sp or ts a Satu rn-G
ha lo. Jodi's ha lo d o esn ' t show u p w ell in bright sun . . .and t hi s ange l's t echnical statistics a re class ifi ed .
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Co n sumer Pro tect ion Dep ar tmen t
One of the m o st deligh tfU l

books in the 73 library is a
ca talo g fro m H erter 's in Wase ca,
Minnesota . This spor ting goods
m ail o rder fir m puts out a
650 -pa ge catalog that is highly
enterta ining. If you believe the
catalog. just about ev ery thine
they carry is the fine st ava ilab le
anywhe re at a ny p rice. Ma ny of
the items a re made spe ci a lly fo r
Herter 's and their described
magni fic ence is overw helming .

Strangely, though I ha ve su c­
cumbe d to many of their de s­
cri p t io ns . I have yet to ca tch
t he m exaggera t in g. For instance,
t ake t he ir Herter's Gen uine
H ud son Ba y One Point Sho es ,
Men's. T h ese are described as
" t he finest Oxfo rd cut wilder­
ness sh oe pr o cur ab le . Made o f
ha nd work ed lea t he r . Require
n o b r e ak-i n . T h ese wo rld
fam ous cust o m shoes are ent ir e ­
ly hand cut an d h and mad e.
Th ey are the French Canadian
Moccasin in Sauvage shoe and
not quite a new co m er . They
have b een proven th e b est for
n ea rly two centuries . Do not
mistak e t hese famo u s sh oes tor
so-called ' sport moccasins' p ro­
du ctio n m ad e o f cheap lea t her.
Such sh oes st retch out o f sha pe
and come apart u nder rough u se
and will ru in your fee t o n ro ugh
terrain . Hudson Bay On e Po int
Shoes are made for guid es , fo r­
est rangers. t rappers , game war­
dens, timber cruise rs , scalers ,
and other professiona l ou tdoor
people wh o want a lo w shoe for
su mmer w ear. H ud son Bay
shoes are n ow so lely distributed

any wa y int ended to ca st asper­
sio ns on any gals, and particular­
ly not OUI ex-editor Kayl a , wh o
did a man-sized job of ti d in g 73
o ver a very ro ugh period .

that the minute the U.S . se ts up
restrictions on imports we can
expect a ra sh of d itto from
other cou n tri es and t h at the
resu lt will be fa r worse th an any
po ssible b enefits we mi ght
gat her from re strictin" import s.
T he p ro bl em Is J apan, o f course ,
an d it would n ot seem out of
line to re c ipr o cate t h e J apanese
protective sys tem which limits
imports on many items .

Pe rh aps Drake h as the b est
co mpromise, having their F M
unit buil t in J apan an d ma r­
ke t ed he re b y th eir organ i­
zatio n?

Why Is it that the J apanese
are ab le to compete so te lltngly
with U.S. co m pa nies? Mo st of
t h e IC s are b eing m ade in t h e
U .S. This m ean s t ha t t h e
J apanese fi rm m u st by l Cs fr om
us, im port vir tu a lly a ll o f the
raw materia ls, an d then sh ip the
fini shed p roduct all the way
back to u s. In add it io n to t he
ocea n or a ir freight on th e pro­
d uct t he re is the markup o f th e
im p or ter . pl us import t ax es. In
sp it e o f aU this expense. the
i mported prod uc ts a re st ill
priced cons ide rab ly b el o w our
own units o f co m parab le quali t y
.. . h o w is thls -po sslble?

Th e secre t is, of course . the
who le J ap an ese wa y of lif e . The
productivity of t h e Japanese
worker is far b eyond th a t of
m ost an y other work er in the
world. li e jo ins a company fo r
li fe and devotes his Ufe to that
compa n y. H e pla ns hi s own t im e
so as to be su re that he will
be in g the best o f h eal th an d
energy to hi s jo b. li e and h is
union wo rk with manageme nt
to e rrcc t the most effic ie nt pro ­
du ction of the product u sing the
latest automation te chniques (a s
opposed to ma ny U.S. unions
which do everything possible to
prevent a utoma ti on ).
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JAP INDUSTRY GUS TABUS TURNlD'

FCC SUSPENDS

New Orleans (A P) - A New
Orleans ha m radio operator's
quick action enab led d oct ors to
get snake-bite serum and sa ve
the lif e o f a Colo mb ian yo ut h .

Eugene H. Tread away said
that he had talked b y ra dio wit h
a ham in Cuc u t a, Co lo mbi a,
wh o h ad told him that the
f)-year-o ld child h ad rece!ved the
serum.

"Doctors sai d th e serum
sa ved the li ttle boy 's life ." Mr .
Tread away q u ot ed the Co lo m·
b ian ham as saying. "They say
he is goin g to be ok ay and ther,
won 't h ave to am putate his Ieg, '

Mr . T read away was o n his
sho r t-wa ve ra di o when J am es II.
Stiles , the Co lomb ia n ham
broke In on his frequen cy and
asked for help in getting the
serum.

Mr . Treadaway m ad e co ntac t
with th e Unit ed States Publi'e
Heal th Service Hospi tal , wh ere
an of fic ial ca lled the hosp ital 's
outpatient clini c in Mia mi and
ha d t he s er um fl o wn to
Co lombia.

HAM HELPS SAVE
ALIFE

Defense antenna sys tem w hi ch renee R A CE S co m mu ni ca t ions
give s co ver age fo r the t own and t eam with the ir mobile radio
to Rockingh am Co u nty Civil u ni t s. Left t o rii ht are: Melvin
Defense Se ctor headquarters. Marsh lvCD Direc t or, Merle Cen­
Sa le m is rhou gh t t o b e t he first tner SA O T . Samuel Burk e
town in New Hamp shire to go WAIMOF, Warre n Marte l
complet ely FM for Civi l Defense KIR C T , W illiam Lo e1fl er
Co m m u nications. Show n in WIPF A, Communication s Direc-. I _
fr on t o f the Sa lem police st a- t or , Donal d Al ex ander WI UFK . r
tion , which also h ou ses Sa lem Radio Officer, Antho n y Co co
civil defe n se headq uarters. are Kll LB , R ad io O fficelA and Ken.
me mb ers o f the Sale m civil de- n eth Cheverle, WIQKu.

SALEM CIVIL DEFENSE GOES FM
T he Sa le m RAC E S m obile u n its
a r e e q uipped wit h Ga laxy
FM"2 1 0 t ra nsceiver s w hich
proved to give exce llent cove r­
age thro ug h out t he town. Ci ....il
Def ense communicatio ns act as
b ack up units for po lic e and fire
d epartments w he n needed as
well as a separate communi­
cations ne twork to b e used in
any lo cal emergency. In the rear
of the ph ot o IS the n ew Civil

CLAIMS U.S. UNFAIR!
Por years the J ap ane se ele c ­
t ronics in d u stry has been the
tar ge t o f U .S . charges of "du­
mer n a. " o r se lli ng items in th e
Unit ed Sta t es a t prices tha t ar e
b el ow the market price in
J ap an . The effec t of su ch tac­
t ics, say U.S. m anufa ct urers, is
to sq u ee ze legitim a t e businesses
her e out of co m pe t iti o n . But
the J a panese electronics in­
d ust ry ind ustry has b een po oh­
poo hin g th e cr ie s or ignorin g
th em alt.ogether , ,

But now t h e tide has
changed a bit , ac cord ing to a
serie s of new s It e m s in Busin ess
Wee k , a McGraw -HiU publi­
ca tion. The J apanese manu­
taceur ers of in t egra ted cir cuit s
ar e Imdlng th em sel ves sq ue ezed
out even In sa le s within J ap an­
- and th ey 're accu sing Ameri·
can fir ms o f the sa m e " dump­
in g" tact ic . They sa y Ameri can
Ie and transistor man u fac turer s
are d u m pi ng large quant ities of
semiconductors on th e market
a t pri ces too low for th e J a­
pan ese to compete.

T oshib a 's pr esi den t. T o sh io
Dok o, sa id hi s fir m h as ha d to
cu t its 8 r ices sharply t o com pete
with .S. Ie pri ces. Indust ry
spokesmen here , however , lab el
the "dum ptng" charge as rid ic u­
lous . It is merel y a matter of

!k0d uct ion efficien cy. In the
.S .• because of in cr easing pr o-
c t ion and h igh er produ ct re- I I

_ ..... - _ .-,--,- _h-<~



MOON REP EATER TO PERMIT INTERCONTINENTAL UHFOSOs

liabili t y . individual Ie prices
h ave been d ropping.

A ccord ing to one of t he
Bu siness Week news Items, Ja­
r.anesc co n sumers ha ve b ee n
'incensed " t o learn th at a TV

set m ad e in Jasan to se ll (in
J a pan) fo r $5 0 • ca n b e pur­
chased in th e Un ited Stat e s tor
ab o u t $200. Wh ile t his m a y
serve as reaso na b le ea nenon fo r
th e J a pan ese consumer, it has
pr o ved a real t ho rn in the sid e
o f U.S. m anu fac ture rs , w ho
must either make their own se ts
to co m p et e with th e impo rts , o r
give up the m a n u fa ctur ing of
t he m altogether and j o in the
Impor t .ing game themse lves.

It is nut sur pr is in g t h at
A me rican e lectronics m a n u­
fact ur er s are amused now t hat
the sho e is o n t he other foot .

HAM'S CALL RESCUES
STRANDED FAMilY

H e b e r Cit)', Utah
(A 1') - A No r t h Ca rolina ham
radio operator recently re layed
d istr ess sign a ls from north­
eastern Utah ' s high mou ntain
co untry and h e lp ed in the r es ­
cue of a Salt Lake City co u p le
and t heir tw o ch ild re n .

T he authorities sai d tha t Mr .
and Mrs. Ph ill ip Gordon a n d
their c h ild re n were st ra nd ed o n
a mou n tain ro ad when their
pick up ca m p e r so t stuek In
mud .

D istress si~nals f rom the ir
short-wave radio w ere unab le to
rea ch nearby Heb er City or Sa lt
Lak e Ci ty because o f t he
mountain s . So Mr . Gordon
a imed the sign a ls ea s tward
w here they were p icked up in
North Ca rolina.

T h e North Carolina ham
w h o was no t id e nti fi ed, radioed
an operator in A m er ican Fork
w ho then relayed the m essage t o
t h e Wasa t ch County Sh er iff,
Flo yd Witt. T he fa mily was r es­
cued.

FAMED EMESITE
TO BE DISMANTLED

by WA3AJR

Bill S m ith (W3GKP) was the
first h a m ra dio o perator to
make EME ( m o o n b ou n ce ) o n
2 304 MH z , a nd h e d idn 't d o i t
w ith lUI ordinarr. dipole . As t h e
p h o to sh o ws, It takes a rea l
a ntenn a . T h e a p p r o x im a t e size
o f t h e bi g d ish ca n be es t im a ted
b y co m p a r ing it w ith Bill him­
serr, w ho is s ta nd ing a t the
lo w er r igh t . In t h is pictu re , h e is
ac t ually closer to the ca m e ra
than the d ish itself.

According t o S m itt y , h e w ill
be lea vin g th e area soo n , and th e
hi stor ic sit e will be n o m ore.
The d ish '! It goes with Sm it ty,
of course !

by N . K. Marshall W 6 0 10/ 2 our a str o nau t s in t he event of a n
T he design , development, a n d u n lik ely (but possible) b re a k ­
te st o f an o p era ti o n al prototy pe d own or failure o f t h eir r egul ar
UHF amateur repea t er u nit is com mu nications system. Moo n­
now in p rogre ss and fina l con - r ay can also b e used as a Ian­
st r uctl o n o f a fli gh t m odel is ding-site relo ca ti o n beacon fo r
i m m inent. Whe n c o m p let ed, h o ming-in o n the si te at so m e
NASTA R h o p es t o h a ve NASA la ter d a t e . If the la ser exper t­
carry t h e Moonra y repea t er to . ment is su c cessfu l, lo ca t io n ac­
t h e m o on via o ne of t he rema in - curacy will be b etter t h an 2 ft.
ing A poll o missio ns . O ne o f o ur Moonray I w ii l con tain a
a stro naut s w lU emplace an d a c- hi~hly sensi ti ve lo w-no ise re o
t tvate Moo n ra y I. Target o bjec- ce rver, a signal p r ocess o r , a n
t1ve is to h a ve a co ntinuo usly identifier , a ti m er-cycler­
"rerational r ep ea t er fo r a perio d sequen c er, si x t o eight ch a n nels
o one y e ar or lo n ger. o f t ele m et ry, a n d a laser re ce iver

Moonray ' s primary p ur.Qo se with o ptics . Powe r will be sup­
is tv serve as a fre e-a cc ess U H F plied by an isotope-fuel ed th cr­
repeater for world wid e line-of- moelectri c ge nerator h aving a
sig h t amate u r com m u nicatio n half-life of 87 y ears . 'T h e rm a l
and experimen tatio n within the con t ro l s , a n t e n n a , poin t in g
4 50 MHz band . A seco n d a r y system an d all a uxiliar y d e vic e s
functio n will be its capability t o will b e self-contained. The final
se rv e as an emer ge ncy b ackup pack age will b e a metal cylinder
voice co mmunicat io n link fo r about t h e size of a n oatmeal

LICENSE OF
WB4GTG

Ob scenity , Out-of·Ba nd, an d
Other Violation s Cited.

T he FCC moved to s us p en d t h e
Ad va nced cl a ss ll se n c e of Brad
McGann ( W B 4 G TG) a fter
noti n~ a n u m ber o f a ll ege d
vio lations. Ac cord ing t o a re cent
o rder from the Commission, t he
lic ense e alleg~dly com m itted t he
fo llowing infractions o f A ma­
teur Rules and Regula tions:

Transmittln'i a fa lse ca ll s ign;
operating o n requencies that
a re r eserved fo r Extra class oper­
a tors; operating h i.'; equip m e n t
cn mptetelv ou t o f t h e a ma t eu r
b and : opera t ing h is phon e sta­
tion in po r tions o f t he 8 0 -m e t er
b and t hat are reserved for CW
tra n sm tssto n s o n ly ; transmitting
" ob scen e , in d ee den t., o r pro fa ne

~~f~tio~~n~ra§:ct?~~n§~~t~~' ~~
. the amateur rules; w ill fu lly an d

box . Three re t rac tab le legs W i ll rep eated ly interfering with
b e u se d fo r su p p o r t a n d levelin g . other h am radio operators; an d
The up-li nk fr e q uenc y w ill be b r o a d ca st in g o f com m u nications
439 .9 Mil..: a n d t he dow n- li n k that were in tended fo r r eceptio n
430 .1 MH z. A 10 k H z p a ssba n d b y the general p u b lic.
o n both li nks will acce p t a ll In a q u o t a b l e un d er­
mo d es o f m od u la ti on a n d/o r s ta t em en t, the F CC r eport sa id
transmiss ion . McG ann' s a ll eged action s were

Moonra y's ca ll stan wHi b e n o t ser vin g the p u b lic " in t eres t ,
the id entifier SS in Mo rse code co n ve n ie nce I a n d n e ce ss it y ." At
( •• . ..•) t ra n smit te d e very 10 t he conclusion of the federal
minute s a long w it h a t el emetr y repo rt , a n order o f suspension
sequence. R ep eater operation appeared as follo ws :
will b e on a con ti nuous-du ty " It is ordered, u nder a u t h o ­
b a sis with only o ne-minute in - r Hy c o n t a in ed in Sectio n
t erru p tl ons each 10 minutes. 3 03(m}(t ) (A ), (D), and (E) o f

A mateur ~round stations the Communications Act o f
shou ld ha ve h igh -ga in a n te n n as 1934, as amended , a nd S ectio n
capab le o f tr a ckin g the moon ; 0 .3 3 2 of the Co m m iss io n 's
lo w-n o ise 4 30.1 M Hz crystal- rules, that the Advanced cl as s
contro lle d co nverters, a n d sta- a ma t eu r operator lic ense of
ble , t unab le i-f's. D etailed info Brad fo rd Y. Mc Gann is sus­
a n Mo onray is availab le . fr om pended fo r the remaind er of t h e
N AS TA R

i
Box T , Syosse t, 1.1 li cen se t erm. . ." (till Se ptember

NY 1179 . 19 73) .



TO THE HAMFEST BY SAIL [~i~i~~~~ :::~~~]

b y Jesse' G. Ba ll,
In a nnouncing the a n n ual

su m mer pic n ic and hamfest the
weA R S m o nthl y newsle tter
said : "Jum p In your car , cy cle,
tr uck, or p la ne and com e t o our
p icn ic an d meet t h e whole
ga ng;"

Some of u s decided t o be
different and a rr ive vla sa ilb o a t .
J i m (W A 6 M Y J ) . Pau l
(WA6VRT ) . G il (WA j U LA , Joe
(a n on ham ), a n d I climbed a­
b oa rd the Co lumbia 2 1 and
head ed so u t h o u t of th e Ca li­
fo rn ia co astal villag e of Marin a
De l Re y .

O n board w as J im 's SW 240
and Gil's Co m m I I. Contacts
were m ad e o n 2 a n d 4 0 m eters
as we " b ro ad -r ea ch ed" dow n
and "clos e -hau led" b ack. Power
fo r the rigs was a 1 .2 5 k W a c
gene rator. Cre w fuel wa s ch ie fly
beer .
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Hamfest mobile : {L
to RJ Joe, Jesse (W­
6BFO), Paul fWA6­
V RT), and ci (WA­
6ULAJ thought up a
novel way to get to
a California hamfest.
Holding the cett-tet­
ter flag is Jim (WA6·
M YJ),

SENTRY GETS BID FOR WORLDWIDE EXHIBITQSL MANAGER
OFTHE MONTH

T he very attracti ve Mary
A n n Crider Sco tt 's QSL M ana­
ge r o f t he Mo nth. has take n o n
QS L manager duties for so m e
thir t ee n s ta ti o ns over t he la st
rear a nd a half. T hese stations
I nc l ude C T IOF CTILN
CT :'.A '\ t CT2A P d i6GA, and
CE <) A I', -Ojl . I" a t},er Dave...a lo ng
w ith svv era others n o w Q u,'!'.

Mary Ann spe n t the fir st
eigh t mon t hs of h er activity as a
Novice . D urin g th is ti m e sh e
acquired a WAC and II, WA S
a lo ng wi th 86 countrie s. She h as
to t h is d a t e added 207 countries
t o t hi s to ta l and no w has 285
confir m ed. Her award s h ave a lso
.ll'own no ticeably . to in clud e
WN l' X . WAC, WAS , D X C C ,

HELP FOR THE NEEDY
--l Y

"

Moh awk A irlines Stewardess
and Uncle D ave delivering drugs
fo r cance r v ictim. First ship­
ment lost, duplicate shipment
had to be made. The se cond
ship men t arrived in less than
six teen hours.

~

Sen tr y Ma nufactur·
Ing Co., a Chi ckas ha,
O k lah o ma e lec t ro n ics
has bee n selecte d b y the U. s.
Department o f Commerce t o
represent the la te st st a t e o f elec­
tro nic te chnoloflY a t "Electr­
onica CA 1 9 70 \ 11 worldwide
ind ust ry fair h e d in Europe
every two years. T he only fir m
so ho no red frum Okla homa. it is
one o f tw o in t he So uthw es t to
b e in vit ed t o e xh ib it it s p ro­
duct s at the sh o w h eld in
Munich , Germany. T he event is
t he most wid ely a ttended elec­
tronics fair in E urope and draw s
worldwid e attendance to see th e
latest product st a te-o f-t h e-a r t
advances in the ind ustry,

Sen t r y w ill d isp lay Its lin e of
precision cryst als , p recision
temperature-compensated a scii-

thei r tro ub le rac ked m oon trip.
Do n Ah el . p re sident, a nd

Peter Wa rren , sa les m a nager. will
a t t end t he sh o w . Abel revealed
for the fir st t im e p ub lic ly th at
Sen t r y will also display a n ew
series or quartz crystals devel­
oped as timing elements in wrist
wa t ch es . " It will be t he m ost
accurate timing syste m for wrist
wa tchc s kno wn, " he sa id .

60% EXPANSION
FOR HEP LINE

Motorola has in t roduced 109
ne w se m ico nd u ct o r s t hroug h
HEP d istribut o rs t o th e hobby f
service a nd radiJ) amateur m ar-



'" 'lOrn PHO N E"CITATIO NS
So rne w horu a n FCC moni­

t or ing sta tio n emp loyee ap p ­
arent ly no ti ced in th e fi ne print

\
P ar t 97 , Appx 2, R esolution
0) tha t fo re ign broad ca st s ta­

ti ons ar e permitted to us e th e
7100-7 300 k Hz part o f th e 40 m
a m ate u r h a nd as lo n g as t h e y d o
n o t d ir ec t t h eir t ra n smissio ns
in to re gion II (No rth a nd S o uth
A m erica) , H e su r m ise d t h ere ­
f ro m t ha t U.S . a m a teurs sh o u ld
in tu rn no t co m mu n ica te on
4 0 m with the other tw o regions.

A num ber o f U. S . a mate urs
recetv ed a dvis o ry notice s after
m ak in g co n tacts w it h E uropea n
amate urs cro ss-band be tween
t h e U.S. p ho ne band and th e
Euro p e a n phone band (belo w
7 100 k H z) . Na turally. a scr ea m
wen t u p tha t was h ea rd clearly
in t h e h all o w ed h alls o f the FCC
Amateur D ivisi on in Wa shington
and t hi ng s !to t s t ra igh t e n ed o ut

a~~C~)~(1 ~e~1~ed 1~~1k c~~1~~~s
wi th European phone s ta ti o n s
are st ill permitted o n 40 m
phori a.

kets , accounting for a 6 0 % in­
crease in the electronic firm 's
number o f IIEP se mic o n d u ct o r s.

" T h e new d ev ices in cl u d e
inte gr ated circ u its rf power
tra nsis t o rs . Jo"ETs, Triac s, SCRs.
D ar lin gton am p li f ie rs , a n d high­
current recti f ie rs" say s Art
Balden sp ergor , Motoro la HEP
sale s m a n ager . "Several r ep te ce­
m en ts fo r J a p a n ese a n d o t h er
fo rei gn tra nsistors h ave als o
b een a d ded to the H EP lin e .
T hese a nd othe r d e vic es are a ll
inclu d ed in t h e la te s t edi ti on o f
Motoro la 's II EP Cross R eference
G u id e and Ca ta log Hr.lA 07 . "

T h e HMA07 ca ta lo g lis t s
HEP re p la ce ments fo r o ver
2 7. 0 0 0 d ifCe re nl semic o n d u c t o r
d e vic e ty p e n u m b e rs, a vai labl e
through a utborta ed IIEP sup ­
pliers .

H EP is Motorola 's sa les pro­
gram fo r mak in g se m ic o n d u c t or
device s readily a va ilab le t o ex­
pe ri m e t e rs an d h ams t hrough a
nauonwtde n e twork of author­

~ ,_ l tzcd su p p li ers .

SSTV WORLDWIDE

la t o rs a nd its "Covistor," t he
tradename co in ed for its h igh ly

~ ~lf~flfc~~ n tpo~~t~i~ior~e ~~~fa t~;~
used in co mp uters .

T he relative ly you ng O k la­
h o m a e le c tro ntos firm ie e n gi ne­
eri ng- m i nd ed a nd recently
ga ined n atio n a l atte n t ion w hen
it su p p lied critica lly n e ed e d
cry sta ls u nd e r emergency c o n­
d itio n s to a id t he la s t mi n u t e
a ir -grou n d c o mm u n ications with
t he A pollo 1 2 astro nauts to
assu re a sa fe sp lash d o w n a fter

EMPTY SHACK

De a th has cl a imed Stanley
Roberts (G6QS) . R ob erts wa s
the firs t Brit ish amateur opera­
tor t o work e veryone of t h e
Unite d States. Acco rding to hi s
widow , the G sq s s ta ti o n w as
active e very day . ' H a m m ing w as
h is life , " she sa id. Stanle y 's fe l­
lo w amateurs t he world over a rc
agg rieved b y his passing.

Nin th Wheato n Swap "n ' Sh op
T h e Wheaton Commu nitr Rad io
Amateurs (WCRA) w i I h o ld
their n in t h annual Mid -Winter
Sw a p and Shop on Sunda y , Fe b ­
ruary 21 , 197 1, at t h e D uPage

Rli~gf%. F~~u?sr~u~~ri'b Wa~~,tog;
5:0 0 p. rn. $1.50 donation a t t he
door. Send SASE fo r a dvanced
tickets to Box QSL, Whe a ton,
Illinois. R efreshm en t s and u n­
limited parking. Bring your own
tab les . Free coffee and donuts
9: 0 0 to 9: 30 a.m. Hams, CB 'ers,
electr o n ic hobb yi sts, friend s.
an d commercial exhibitors ar c
cordially invited . Contact John
Sto ck be rger (W9 T H l).

A first a id sh ipment from
Albany w as sent fr om Albany
Ai r p ort a n d word was rec ei ved
it had arrived in L im a , Peru , ju st
two days later . The L im a Ro ­
tary Cl ub is responsible f or di s­
tribution of the funds and su p­
p lies sent by lo ca l R o tarians .

T h e most import ant n eed s
now are fo r butldfng sh e lte rs,
te n ts. bla nke ts, medicin e a nd
m o n e y. a c cordi ng t o the re li ef
w o rk e rs. More tha n si xty A l­
b a n y Rota r y m embe rs gav e
funds fo llowing a Thursd a y ap­
peal by Uncl e D a ve .

Q uoti n g a repo rt from Al ­
b a n y 's T'tm es. Un ia n ; " It is e n ­
co u r agin g to k now t hat Oper a ­
ti on Good will and its th o usan ds
o f supporters can be counted on
at a ti m e of tragedy, "

" CQ El e t.trornca" Mag azine pro -

W~~I~wjd~1 sJ~'vnsC~~ te~Ieto 1~~
h e ld o n Fe b. 7 (07 0 0-1 400
GMT) a n d reb . 1 3 (1600- 230 0
G M T), Su gge sted SST V frequen­
ci es are 3 .7 4 0, 7 .050, 14 .230,
2 1. 1 00 , 28 , I 00 MH z , • • ... ~ II ---::,-7.7:::C:,,",:-::::-:C:::C:::C::;-- ­exc ha nge is n e cessa r y , tboug! 1­
the messa &e n u m b er m a y be
given by voi ce.

A two-w a y c onta ct with a
sta tion receives o ne point ( tot al
poi nts will be the number of
mdivid u al s t a tio ns co n tacted).
No extra points will be allowed
fo r con ta ctin g the sa m e statio n

I I o n d iffere n t band s. A m u ltiplie r
o f 5 poin t s is given fo r each
co n tine nt work ed . Sco re logs
m u s t c o n ta in : da te , ti m e
(GMT) , b and. call sign. m essa ge
n u m b c r sen t a nd re cei ved
p o in ts ,

T o e nco u rage tho se who
ha ve no SST V tr ansmittin g gea r,
a special pri ze will be a w ar ded
for t he b e st c o llection o f p h o to­
gra p hs o f re cei ved SST V pi c­
tures. Pri ze s : 1st p ri ze - On e
silver t hale r of Maria The resa .
2nd nrl ze - A rr eo 12 m ont h 's
su bscr ip t io n t o " CE E le ttro n ­
ica" m agazin e . .

All lo gs must be recotved b y
28th Febru ury 197 1. They
shou ld b e sent to Prof. F r a n co
F'anti (n L C Jo' ) , V ill Da llolio, 19 ;
40139 Bo logna , Italy ,

by K6 M VH

T he re's a fe llow o ut in Ca li for ­
ni a w ho ' s pub li shing a mont h ly
n ew sletter d e scribing the ac tion
in th at s tate o n 22 0 M H z . H e
sa ys t hat t h e ac t ive groups in
Ca lif o r n ia w ou ld like to en­
cou rage other amateur 22 0 op­
erators to speak up abo ut w hat
t h ey're doing in t heir own a reas,
so that a rauonale can be d e vel ­
oped for the e xc h a ng e o f idea s
a nd in form a t io n.

The fell o w's name is D o n
Farwell (WASG YD), and h is
n e wsl e tter is curre ntl y b eing dis­
t r ib uted without c h a rge t o o ther
int er es t ed c ps. If h is ci rc ul a tio n
im p r o ves as a re sult o f this li t tl e
b lurb ! y o u can be t he'll start
chargi ng a suba crfpt fon fee - i t
costs mone y to m a il t hi ng s t hese
days, S o why not get o n hi s
mailing lis t n ow a n d ge t t he
advantag e s o f lea rn in g w hat cir ­
cu its th e 220 b o ys a re using. I n
ad d i t ion to sh o r t technical art­
icles, Ir o n 's newsletter us ually
carries so m e classifie d ads and
j us t enough of th e hometo w n
gossi p to k ec p hi s sh ee t int er­
es ti ng .

WHAT'S HAPPENING
ON 220 MHz?

Op er ation Goodw ill , th e
C h ristmas se rvic e sp o n so r ed

l ?~~t~re'~ y 6~~eTi~:~k~nigr ~h~
n ow-d efunct Fort Orange Ra­
d io, is u su ally d orma nt duri ng
t he sum mer m onths.

But t h e d isa str ou s earth­
q uake in P eru ha s ac tiva t ed a
large -sca le re sponse fro m the A l­
ban y a rea t hrougb radio co n ­
tacts estab lished by " U n cle
Da ve " and Operation Goodwill.
With t he co o p era t io n o f t h e
Albany Rotary Club a n d sc o res
o f o t he r vo lu n te ers who h a ve
been d o na ting a nd shipping m o ­
ne y e nd su p p lies t o th e earth­
q ua k e vic tims , th ousa n ds o f dol­
la rs w o r th o f a id h as been t rans­
mitted,

NEW VHF XSTR!
L aw /ld alr, Cali f . TRW Sem icon ­
d uctors a n nou n ces the indu s­
t ry ' s mos t po w er fu l 150 MH z
co mm untc a t to ns transistor . Th e
new u n it, ty p e PT672 9, d elivers
12 0W r f power ou tpu t with a 6
dB ga in fro m a 28 V source.
Package is a q-I ead d ia m ond
configu ration. For te chnical de­
tai ls contact T R W Semtcondu c­
tor Divisi on Co m m u n icatio ns
Tra n sistor plant, 1 4 5 2 0 A via­
tio n Blvd ., Lawnda le CA 902GO.

WAZ , WPW (w o r ke d Po rtuga l

Sh):I~) at~e~tnel: oonf ilL\~tefr~~:
t iona] SS Bt'ts lind Y LRL.

Mary Ann a nd h e r husband
Charles W3GE , an amateur of
32 years, have three ch ild re n
and t w o grandchildren . T h e y
ha ve visited se vera l coun tries,
includ ing Jord a n, w here sh e op­
erated ,JV I f ro m King Hussein's
stut ion ,

As Q S L Manager o f the
Mo nth , Mary A n n was awarded
the " go lde n mi cr ophon e" tro­
phy . Nominations for Q SL Man­
ager o f the Month sho u ld b e
se n t to Scott's QSL Ser vice ,
15 10 Ly nnvlew, Hous ton TX
7 7055 . T he y shou ld in cl u d e a
sh or t su m mary o f wh y the man ­
ager d e se r ved to re ce ive t h e
aw ard .



matterhhow abou t D J o r JA ? If
a nd w en you have co ntacted
one or some of these, I ' m sure
you were n ot particuarly co n­
cerned with the composition o f
the government , the p olitical
persuasion o r t h e p a st h is tory o f
th es e co u ntri es. In fact, I cannot
t hin k of any amat e ur who
would spurn a contact w it h a
BY if he happened t o h ear one,
despite any political c o n s id er a­
tions.

T he point I 'm try ing to ra ise
fo r a certain gent by th e n am e
o f Max Sherr, who did not sign
his call to a rath er incohere nt
and fu lminat ing letter in o ur
Novemb er issu e. is that if an
a mate ur were to insist u pon all
h is co n t a c t s conformin g t o a
political accepptabili ty tes t be­
fore consenting t o w o rk t h e m,
he migh t fi nd h imself in a posi­
tion o f iso latio n .

To regard h is position of
unwavering opposition to K ing
H u ssein, t he fact is , as p o inted
o ut (not only here b y Wayne
Green, but by the Society of
F riends (Quaker s) w ho are cer­
tainly n o apo lo gis t s fo r political
reoressio n) , Hussein is o n e of
the very few in t h e Middle East

who are seri o u sly attempting to
steer a mod erate cour se in t h e

~tllJi~~ l~~is jgri\P.a) u~1¥gREr;,
su spect, an d I put it to y ou, tha t
Mr. S herr is not a bit in tere sted
in t h e fa cts , b ut prefers to re­
gard all Arabs as ene m ies, for his
Je t t e r is fill ed with half -truth,
innuen do, and out right fa lse­
hood.

A p ar t fro m his d e p ar t u r e
fr o m fac tual accuracy) Mr. Sherr
gives the d is tinct Impression
t hat he feels th a t we should
av o id all cont act w i t h th o se
w ith w h o m w e disagree, or
wh ose p olitics are r e p rehen sib le
t o u s. He leaves no doubt t hat
h e su ffers w it h a p r o n oun c ed
a llergy . . .Arabs. In th is con nec­
tion it is interesti ng t o n o t e that
J Y l has been ac ti vely sought
o ut and worked by score s of
4X4s, who w o u ld surely have
more le gitimate r easons for
avoiding him th an does Mr.
Sherr! If Israeli hams can find

O n attd o n, like Tennyson's
b rook , goes t h e Big B rag. The
edit.orfal policy of Q ST can be
depended upo n t o voice con­
sis t e ntly this parting over and
over again, t h a t since the
"Leagu e's in its Heaven, all's
rig ht with the world ." It's all
very confusing .

In the Nove mber issue, the
lead paragraph s t a te s
" . . .o r ganize d amateur rad io
...meaning o ur ARRL, a n d all
its amnatecr clubs , and all t h e
other amateur r a dio societ ies in
t h e world, and the Interna t ional
A mateur Radio Union." Is it
not remarkable how deftly the
editorialist has exp unged fr o m
existence t he hundreds of thou ­
sa n d s who are not m e m b e rs of
th e gr o ups ci ted ? With a couple
of masterly executed strokes o f
his pen, t o ge t her with a few
a p p rop riate hooplas and an ab­
racadabra or two, he h as
rendered them allhors de com­
bat and p erso na no n grata! B y
vie wing t h em a s nonmem bers of
these organizat ions, he c o n­
cludes perforce , that they a re
consequ ently beyond t h e pale
of "organized amateur r ad io ."
What w auld h ap p en, o ne won­
d er s, i f in si m ilar fash ion the
major political p arties were t o
be silly en o u gh t o dismiss as
u n im por t an t a nd not deserving
o f inclusion in their d eliberat ive
strategy all voters w ho w ere
"tunorgan tzed" because they
were not regularly registered in
one o f the prefe rred parties?
They would fa il t o w in elec­
tions, and they would atrophy
due to t h eir short-sightedness.

D on't misunderstand me,
plea se. I do not mean to imp ly
t hat the U .S. delegatio n t o t h e
for thcoming international con­
fere n ce will m isrepresent the
interest s of those ham s w h o are
not members of t h e League , the
c l u b s , e tc. ; p robably the
opposite is true. In fact , I can­
not co nceive of an y d el ega t io n
from a n y o t her co u n tr y repre­
sen ted, w h ich will be more
firmly c o m mit ted t o t he prin­
ciples which will favo r amateur
radio. I a m merely referring to
the constant failur e to acknow­
ledge publicly that t h er e are

6th ARKANSAS
osn PARTY

T he North Arkansas A mateur
Society of Harrison announces
its six t h Arkansas QSO Par ty
a n d in vites all amateu r s to par t i­
cipate.

RULES:
(1) Th e ti m e will be t h e 30­
h our period from 2 2 00 G MT
J an u a r y 23 to 0400 GMT Jan­
u ary 25.
(2) A rka n sas stations sc ore 1
poin t per contac t and m u ltiply
by the number of sta t e s, Cana­
dian provinces a nd fo r eign cou n­
tries wo rked during the contest
period.
(3 ) Outside s t atio ns sc ore 5
points for each Arkansas st a tion
worked a n d multiply the t otal
b y the number of count ies in
Arkansa s worked during the p er­
io d.
(4 ) Stations may be worked
once on ea ch band and each
m o d e .
(5) A certifi cate will b e awarded
t o the h igh e st -sco ri n g station in
ea ch state. Canadian Province
a n d fo r eign country with 100 o r
more points.
( 6) G eneral Ca ll : "CQ ARK".
A rkansas CW sta t io ns should
id entify themselves by sig ning
" d e ( call) ARK K ." P hone sta­
ti ons sho uld say "Arkansas Cal­
li ng. "
(7) Suggested fr e q u en ci es (plus
or min u s 5) w ill be; CW 3560,
706 0, 14).060 , 21,060 , 28,060;
SSB: 31160, 7260, 1 4 ,300 ,
2 1 1.360 , 28 ,560; Novice: 3735,
71/5,21,110.
(8) Arkansas stations se nd QSO
number, RS(T) a n d county. All
o ther send QSO number , R S(T )
and state, province or country.
(9) L ogs and scores m ust be
postmarked no la t e r t han Febru ­
ary 9 and se n t to the North
A rkansas Amateur Radio Soci­
ety , c / o J. K . F ancher, Jr.,
W5WEE, 407 Skyline Terrace,
Harrison AR 72601 .

COCOS-K EELING

Toronto's Nort own ARC
(VE3NAR) is t h e sponsor of
two lo n g e stablishe d and inter­
n at ionally famous
AWARDS - W A V E (Worked
All VE) a nd WACAN (Wo rk ed
All Cana da). Rules are list e d
b elo w .

R ules fo r WA VE A w ard.
Pr o d u ce QSL cards to verify
QSO wi th 2 different st a t io n s"
on 2 d ifferent b a n d s in each o f
t h e following 9 p r ovi n ces:
Prince Edward Is land (VEl),
N ova Scotia (VEl) , New Bruns­
w ick (V E l ) , Quebec (VE2 ), On­
tario (VE3), Manitoba (VE4),
Saskatchewan (VE5) , Alberta
( V E 6 ), British Co lu mbia (V E 7 ) ;
cards fr om Yukon and or N o rth­
west T erritories (VE8) m ay be
substituted fo r Brft.ish Columb ia
(VE 7) . A ll contacts must be
mad e fro m an area w ith in a
radius o f 150 miles of o ne point
and after January 1, 1939. Sub­
mit the 18 QSL cards wi th $1 o r
10 I R C s. Cards will be returned .

WAVE /WACAN RULES

If y o u still n eed VK9YR you
sh ould lo o k for Chri s ar o u n d
1 4. 2 5 0 at I DOO-1 6 0 DZ a nd
QS L t o VK6RU.

MACQUARIE IS L A N D

Watch for the two op s on
t h is rre mote spot u sing t h e call
VKO LD, reported on around
lOOO -1 60QZ on 1 4 .162. QSL
t o Z L 2 A F Z .

NEED NAURU?

Derrtk C2 1G B will b e there
u ntil the end o f May . He opera­
t es m ostly o n Tuesdays a nd

6866st.aVo~,ilu~~v~4i~ 6~aJ1bhi~
on CW and get h im to t une u p
fo r vou o n sideband. Another
st a ti on is due to be ac t ive from
Nauru b efore long, so don 't
worry t o o m u ch if you h ave a
h ,rrn t ime get t in g C21GB .

ST2SA , S id , n ow has an
HW- lOO SSB ri g a n d has been
ge tting on almost d ail y t o work
a w ay a t t h e pileups ,
1 4 .2 00-.2 5 0 , usually around

BOUVET ACTIVE!

VE7H E and VE8RA m ade a
quick trip t o t h is ra re spo t in
la te N ove m b er operat in g as
2M7 A G a nd 2M7 AH. QSLs go
to VE7BWG . This w as a n ic e
'1nanksgi ving p r esent fo r the DX
h u n ti ng cont m ge n t . 2M 7 ac t iv­
it y is indeed rare so you h ave to
wa tch fo r quickies lik e t his if
you are go ing to get your coun­
t ry t o t a ls u p into the 300s.

SU DAN

A small group o f Norweg ia ns
have se t u p on Bo uve t Island on
a scientifi c expedition and a r e
on t he air u si n g the call 3Y 3 CC.
They h ave been act ive on CW
ar o u nd 14.0 30-1 4.0 40 tw ice
da il y 0900 -120 0 and
210(}-24002 . S S B opera t ion is
exp ec t ed shortly . QSLs go to
LA3CC . The group is e xpected
to be active on Bouvet until
F ebr uary 17th.

YE MEN STATIONS
L A 8 Y B / 4 W1 , o per a tor F inn ,

has b een contacted by a fe w
U .S . s t ations , b u t h as been c o n ­
ce ntrat in g m o r e o n European I
co n tac ts so fa r. Finn is e x pected
to be in Yemen fo r a yea,r.; so no
reason t o p anic . M P 4 B rt H h as
been Ienging h im a hand with
the ptleups. Finn h as b een on
SSB m ostly , eve n getting dow n
on 3800 a t 32002, but is heard
m ore o n 14.19 5-14.230 and
even 14. 3 3 2 fr o m 143 0-200 02.
4W1AK h as also been reported
active on CW (14.027 at
0 6 302 ).

TOKEL AUS

(IDX NEWsl1

-- - - ----------



1430, ' b u t as la t e as 2300 or so
at times. Sid likes list s and has
been help ed a t ti me s b y 7 Z3AB .
QS L t o Bo x 2;) .'1. Mad ani , Su­
dan . Si d a p p re cia tes help , so try
and give hi m a h and w hen yo u
he ar the bi g bo ys sta r t in g t o
cru sh hi m in their unmerciful
wa y .

TR A GEDY IN TONGA

VH 5DK is n o w being o pe ra­
ted by t he w id ow o f WA6DKW.
who su ffe re d a h eart a ttack
while o n a DX ped it ion th er e in
earl y No vember. Da rlene has
gamely t ak en o ver after OM
Gene passe d away. Gene
Souli gn y and hIS wife
(WN6I<'S C) had planned on o p­
erating from Tonga for ab o u t
three we ek s. QSL to th e W6
bureau .

MALl
What m a y p o ss ib ly b e t he

fir st legitimate D X opera tion
from Mall t o ok pl a ce In e ar ly
No vemb er when [)J 6QT a nd
DJIQP went on w it h t he ca ll
'l'Z2 AB . T h e y co n t a ct e d Ll o yd
Col vin W6KG , w h o spen t two
fr uitless m on t h s in 1 967 try in g
t o arra n ge fo r a license , t hat
t he ir s w as t h c ve ry firs t li ce nse
ever iss ued by t h e Mali govern­
me nt, T h is ra ise s so m e Questi ons
pe rha ps b ettcr not as k ed o f o n e
or tw o previo us "ex ped itions"
to Mali. T h e team operated o n ly
a shor t ti m e from Ma li a n d t h e n
we n t o n to ope ra te as XT 2 A B
f r o m Uppe r V o il a an d
TYQA CD In Da home y . G ood
show.

T HE GAMBIA

Lo o k fo r Z D3 D a ro u n d
21 .4 1o a t 18 0 0 - 2 0 0 0 Tu esd a r,s
and 14.225 around 2 2 0 0 Z..
Somettmes con t est-stvte co n-

\':~~bCY~~~~d\;c~l~l. Q S L to

Rules fo r WA CA N Award (for
'wlde/'s Of WA VE Award ), Pro­
d u ce QSL car d s t o ver ity QSO
with 2 d ifferent statio ns on 2
d ifferen t b and s in ea ch o f the
followin g 3 se cti o ns . Labra d or
and or Newfou n d land ('vo).
Br iti sh C o lu m b ia (V E7), Yukon
an d o r Nor t hwest Territo ries
( VE8) . S u b m it t he 6 QSL ca rd s,
WAVE aw ard No . a n d $ 1 or 10
IRCs. Ca rd s will be re turned.

CASCADES CLUB
REV IEWS CRASH DR ILL

A sim u la t ed a ir p la n e cr a sh a n d
emerge ncy ale rt r evie w was the
prima r y tcpt c o f discussio n at
t he latest m onthly me eting of
the Ca scades A mate ur R adio So ­
ciety . CA RS members were sta ­
ti oned a t Pa rk sidc Hi gh School,
th e su o o f the sim u la ted crash ,
an d Po ot.e, Mercy and Osteo­
p athic Ho spit a ls, Utilizing rna­
b ill' and por-table ham ra dio
equ tp rne n t , t h e y p rovided t he
only t wo -way comm u n ic a ti o n
be t w een t he various hospitals
and th e eme rge nc y site .

Lt . Co l. O . V . Best , form er
J a ck so n Co unty civ il d e fense
d ir ec t o r in c h a rge o f the drill,
sai d th e co mm u n ic a t io ns p r o­
vid ed by CA R S m e m b er s was
m uch imp ro ved over fo r m e r
d rills , 'Phis wa s th e fir s t ci vil
defe nse drill in w hi c h C ARS
memb ers parti ci pat ed .

T wo C ARS m embers w er e
pr ese n t a t each loca t ion, a n d
used re gular AM and SS B e q ui p ­
me n t o n t h e 10 m ba nd.

Radio c o m m u n ica tions for
the a ler t wa s ac c o m p lish ed u n­
d er ad vers e conditions . A w o rld ­
w ide h am radio co n te st ln vo lv ­
Ing lit e rall y t housand s of a m a­
t eu r radio o perators w as being
h e ld o n the same sim ula te d -

fl~~~::~~ ~6e qC~nR~ ' ~~~6~~~
tha t th e y could operate u n d er
less-t h an- id eal emergency co n ­

ditions a n d m aintain effcdive
two-way c o m m u n ica t io n s.

FRESNO DXERS MEET
The annual Fresno OX co n­
ventio n will be held on Ja n uar y
30 and 31. For re gistrat io n in­
formation, w rite K6RQ , F ra nk
G l ass, 14910 Ba scom, Lo s
Gatos, CA 95030.

W8 Swappers!
Blo ssomla nd Ama t e ur Radio As­
socia t ion's 4th an nual a u ct io n
a nd S wap-Shop will b e held a t
Shadowland Ballroom, St. J o ­
seph-Benton Harbor, Mich , S un­
day March 14th 9:00 a. m. to
4 :00 p.m. Hot Food. Prefe r t o
do your o wn selling? Rent o ne
of o u r sw a p t ab les. If that fail s ,
let o ur sk illed auctioneer p ut
y our ge ar o n th e blo ck . Dire ct
Inquir ie s t o B A R A , Box 1 75, St .
Joseph MI 4908 5 ,

WAOSKP SUSPENDED
The FCC has r ele ased a n or der
suspe n d in g t he a m a t eur li cense
of Thomas Berry h ill. In a fu ll­
page r ep o r t d iscl o sed t o 7 3
News, t h e FCC 's lega l adviso r y
ch ief, J . Russel S m ith, sa id tha t
Be rr yhill (WA Q S K P ) ap peared
to have viol ated a n u m b er of
FCC r u les. The o r der a lle ged
t h at Berry hill o pera ted a m a te u r
radio sta tio n WAQSKP without
'id e n t if y in g it a t . the begin n ing
an d end o f each sin gle t r a ns­
m ission o r exc h a n ge o f t ra n s­
missions a n d at proper inte rval s ,
an d that he o pe rated on t h e
frequencies 7320 , 7 325, 7360/
7 41 5 and 7450 kHz, a ll 0
w h ich are out of t he b a n d .
Accord ingly, the re p or t stated :
" It is ord er ed, u nder the a u thor­
it y c o n t a i ne d in Section
303(m)(1)(A) of "n e Communi­
catio ns A ct o f 19 3 4 .

indeed great n umbers of h ams
wh o se pr ese n ce on th e face of
this J'lan et is sys t em a t ica ll y Ig­
ncrc in t h e wri tings o f thts
wort hy gentleman, a s t h ough
th er SImply did not e xi s t.

If t h e L e agu e , as it is o ft en
wont t o p roc lai m , would like t o
grow in m e mbership, an d as­
su m in g t h a t such gro wth wou ld
in vo lve tho se who are pre sentl y
license d , rath er t ha n tho se yet
t o co me , t h is ne gle c t f u l ove r­
sig ht is h a rd ly lik el y to e nde a r it
(A RRL) a n d im pel them w ith
a n y b u rn in g desir e to join us.

T h e la st part o f t he ed itor ial
read s, " . ..you r m e m ber sh ip in
t he Leagu e h elps imme asu ra b ly
in t h is d efe nse . . . " (mea n inll
a m a teur privileges ; m y d erln i­
t io n') "w it h o ut it , a n d t h e su p ­
po rt of te ns o f t h o usand s o f
you r fellow m e m b ers, the ou t ­
co m e w o uld m ost cer tain ly be
less favorable ro o ur ca use , " If
th is is tru e , th en how much
st r o n ger wou ld th is ca use be
served if t h e L e ague wou ld
mak e itself aware t hat there is a
b od y o f ama teu rs a c t ua ll y rune­
tioning - living an d b re athing,
and y es , opera ti n g th eir st a­
ti o n s - w h o ar c not ev e n ca n ­
side red im p o r t ant enough t o be
m ent ioned with in the con text
o f an e d it o r ia l rel a t in g di rect ly
t o t h e ir privlle gl' a lso .

On e cons t a n tly h e ar s out­
raged a nd in d ignant acc us a ti o n s
o f attemp t ing t o und erm in e t h e
A R R L . One is consta n tly sus­
pec t ed o f t e ar in g d o w n t h e
fo und a t ions of t h e Le agu e in
o rder to h e lp a ce r tain nameless
ed i t o r se ll m ore copie s o f a
s~eciflc unm entio nable ma ga ­
ZIn('. nu t not o ne o f t h ese zeal­
ous gua rd ia ns, the pro te ctors of
t he Lea gu e ag a ins t t he u n p r in ­
cipled a t t a ck of t he se da stard l y
and tr ea so nous villa ins , ever
stands u p' in d efe nse o f t he h ug e
bod y Within the am a teur co m­
munity w hi ch e xi sts out side the
Leag ue.. It is, as I sa id, very
con fusi ng, • • •

Wh en did y o u las t work on
F.A ? A CO or a n S V? For that

the a b ili t y to d istingu is h b e­
tween h a m ra dio a n d politics,
and ca n make a clear di stinction
b et w e en the t wo b y what
st re t c h of the im a gination, and
by w ha t bran d of T a lm udic
casu is t r y d o c s Mr. Sh er r ju sti fy
h is rig id ity o f atlltude a n d h is
o ver t ly ex p res sed b igo try?

A n o t her signifi c a nt par t vI
hi s ill -c onsidered d ia tribe , h o w­
ever , is hi s co n d e m n a t io n of
ed i t o r ial s which go be yond t h e
o rd in a ry sco p e of ham radio ,
per se, T hi s is s t ra nge indeed,
si nce it Is p recisel y t h is which h e
do es when h c dentg eate s t he
a m a te u r o pe ra to r , JYl , sim p ly
b ec ause h e happens also t o be
t h e k ina: of th e Hashemite King­
do m o f Jordan! How c o me h e
sud d e n ly "goes in a n o t h er direc­
tton where thi s particular ham
radio sta tio n is co n cerned , a n d
that's okay , ..but wh en way ne
G ree n d o c s it , th at 's wrong?

So far as hi s re fusa l to di­
vu lge hi s ca ll because h e fears
that assass fns or terrorists ma y
see k reprisal s against hi m, this is
m er ely a n indication of his de­
gree of wild-e yed prejud ice . His
fea rs of re prisa l a re pre tty clo se
to that co nditi o n known in ab­
norma l psy cholo gy as paranoia.

It is a mighty go o d t h in g fo r
e very b ody th at most o f t he
leader s o f bo th sides in t h is
t errible Mide ast cri sis: are not
sim ila rly moti va ted o y rab id
h a tr ed . an d ar c see k in g some
ac c o m m o da t io n . Of c o u rse,
t here is a lo t o f po w er p la y
d ip loma cy a n d pressu re pefit.ics

fgi ~~t~~riati~~\ i~frao~~.inHu~eil
t he leaders in t hat a re a were a s
ri gid a n d u ny iel d ing in their
approa ch, war wou ld be inevi­
tab le . A n y re fusal t o put as id e
prejudice a n d a n in sistence on
bludgeontng the o p p os it io n in t o
su b m issio n ca n have b ut on e
resu lt: a holo caust w hi ch will
so lve n o t h in g .

I fe a r tha t Mr. Sherr has
failed t o d o hi s homework. His
"fa cts" lea ve m e completely un­
co n vin ce d of anything except
h is b lind, unreasoning bigo t ry.
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A LIFE subsc ription to 7 3
costs $ 73. By comparison with
life subs t o other magazines t his
is quite a bargain. With inflatio n
going t he way it is, and n o h int
of it stopping, plus the unen ding
raises in postal rates, that $73
could be gobbled up in a very

73Lifetime
Subscription

HEATH SB 30 1, SB 401, $275 . ea ch
o r $525 both . Three 10 ' se c ti o ns R ohn
No . 2 5. $1 5 ea ch . K en . \VB6B N U ,
19 40 0 Sorenso n No . 131 , C upertino
CA 95 01 4 .

THE 2 0 th AN N IV ERSARY DAYTON
HAMVENT ION w ill be held o n April
24 , 19 7 1 <It Wamp ler 's Dayt on Har r<l
Are na . Te chnica l session s, e~hib i l s,

h idden tra ns m itt er h u m and <I n in te r­
es ting p ro gram for t h e XYL . Fo r infor­
ma ti o n wrif e Day to n Hamvention.
De pt. 7, Box -J-I. Dayton UH 45 401 .
MAKE MILL IONS? Hu nd re d s? scn t » ­
stant Go urmet K its (ei l':h t he rbs an d
spices in b eauti ful red p lush wall et)
t o -lo ca l gif t shops. sto res. Dandy fi ft
it em for frie nds, b us inesses, tr ave ler s.
Why be poo r? L ist fo r $5, you r co s t
$ 2 6 dozen. Ins tant Go u r m e t . Peter­
borough NH 03 45S .
WEST COAST HAMS buy the ir gea r
from Amrad S upp ly Inc . Se nd for
flyer . 1025 H arrison St. Oak land, CA
94607 . 451 -77 5 5 area code 415 .

UTAH AREA th e si ze of Dela wa re a nd
R hod e Island w ith 80 fam ili es se rve d
b y indepe ndent tel ep h o n e comp an v
needs ca r eer m aintainer fu r en tire
U.i~~\" Borro~g2h3ir9 ~'5c~&.ro und useful.

D E RRICK ELECTRONICS will n ot b e
underso ld o n new Swa n , Drake, G a l·

~1{;,CkHK;~~~d , {\rhe~O~~ ;i~e.e~u~~n~ti:
Broke n Arrow OK 740 1 2 .

MODEL 1 9 T E L E TYPE, good o pera-

grcr2)cSi1dlt.i~~7lor p~al e S . o r R ;~;t:r
K I SDX/ J , 27 27 29th sc. N.W" Wash ­
ingt on D C 2 0 0 08 .

SELL; HQ21 5 for $2 95; Se ncore F'E16
WIth B V prob e , new for $7 5 . M. C.
Sm ith, 6 1 4 Bradbu r y Rd" Monrov ia
CA 9 1 01 6 .

WANTED: P hono r ecord o r ta pe re ­
cordi ng o f Ca tholic H igh Mass su ng in
Latl n , or in for m at.io n where to buy .
}j;~\~~li~~ li7AN~~531~01 So . Ash St .,

MSI .D T L IN TE GR A T E D CI RCUITS :
G ua ranteed n ew - gates ,56 (/, « 61" 72 <1 ,
MS I $2 . dua l la m p d n ve rs $1. 60 ­
other inex pe nsive parts . Mitch-L<ln
E lectronics Co., Dept. 7 371, P.O. Bo x
4822 . Panor ama Cit y CA 9 1 402.

MOTO R OLA SOD; 12 vo l t tr ansce iver ,
crv st at'd o n 52 .525 Mhz, eas y to m ul tl ­
tr ee : $60 or trade for Motorola 450
Mh z base. Ed Po r es, WA2ZBV, 1 6
Do r ch es t e r Drive , Manhasse t N Y
1103 0 . r'-=-=- -=- - - - - - - - - - -
"1 9 7 1 TESTS-ANSWERS " for F CC
F ir st <l nd Second Class L ice nse. -p lus­
"self-Stud y Ab ility T est. " Proven!
$9.95. Sa ti sf action gu aran t eed, Co m­
mand , Bo x 26348 ·S, Sa n F ra ncisco CA
9 4 1 26 .

VHF-UHF COM MUNICATIONS RE_
CE IVER, A .M ., co vers from 22 5 to
40 0 Me. 750 d iscrete fr eq uencies se le c­
te d w it h ex ternal switch b ox _ D esign
similar to AR C· 2 7 . but much sma lle r.

~f~,\rtb . ~(~~~n[g; ~~n~".,~~/~~i~~p~~~~
Salvage val ue much more than m y
pri ce uf $ 25 . Se nd fo r detailed infer­
m <l t io n . M on ey b ack guar <l ntee .
R ic ha rd W. Solo mon. 19 Pie rce R o ad ,
w a tertow n MA 0 2 172 .

Price - S2 per 25 word s for no n'
-eo ,!, mercial ads ; $10 _per 25 words for
b~Slne s s ven ture . No dIsplay ad s or agen c y
dIscou n t , In clude yo ur check w,th ord er .
Dead line fo.. ads is -the 1st o f the mo nt h
two months prior t o pu blica tion. For ex·
map le; ,Janu ary 1 st is the d eadl ine for th e
:vIarch ,ssue whICh w, ll be maIled on th e
l Oth of ~·ebcuary . Type CO p y., Ph rase and
punctuate e xact ly as yo u wish It to appear.
No aU-cap Ita l ads. We will be th~ J'C dge o f
sui tab llity o f ads . Ou r respons,bih ty fo r
err or< extend s o nly to pr int ing a correct ad
in a lat er issue. For $ 1 e xtra we can
maint a in a reply bo x lor you. We cannot
chec k into each ad ver tis er . so Caveat Emp·
tor.

100 USED TV CAMERAS e x ce llent
for AT V ., R unnin g cond ition $ 125
eac h ; ,"as IS" co ndi t ' o n $75 each . Ship­
ped m I O days . Don Herin ghaus
WAS ZR Z, Rural R o u te 1 Bo x 77 ,
Ottawa O H 45875 ./

QU ICK-COAX 2 METER COAXIAL
ANTENNA KI'I'. A ll parts a nd step b y
ste p in st ructi o n s In cluded $6.73. In -

~t.r;:; .c~~~\ll<l-MuAridSein~rn6\f6~b. Jr .,

45 0 MHZ FM BASE, RC A 20 wa t t s,
C.O .R ., A -F H y b r id for re peat, D ISC.
Meter MUltl-1j{0sitio n Met e r, T ab le Top
~J\~~~~1:5 . 2LIU. R .D . 3 , Free hold

SELL : Sw an 350 C with A C Supply .
asking $350; Swa n D C Module $40;
Mars Oscilla to r $40; H y Gain 1 4 A V Q

~{c":ig'!cftl~i:;~n$\3~}~~~~de~6~~ I3~c4
Peac h t ree R d .. N. E .. Su ite 7 05 , Atl a n ta
GA 30 326. W4WKP .

NEE D FOLLOWING ISS U ES Or: 73
to co m plete my collectlon. March
19 6 3 D ec , 1963 , J u ne 1966 July 1966 .
~:~;, NLOe5S6N:7 t h Av e . E" We st

OSCI LLOSCOP E HEWLF, T T­
PACKARD 1 708 profess ional In stru­
ment DC-20MHZ dual ch annel p rob es
an d ac ce ssori es complete and b ra nd
ne tt· $950 . Bo b b y L . Duke K 5DZM ,
1 3526 Pyramid Dr .. Da llas T X 7 5 2 3 4 .

The FM Scene
Wha t is 146.96 ? Wh en y o u or­
der crystals for a lo ca l F M chan­
nel or r epeat er, the n suddenly
r eali ze that you're transmitting
a fe w kiloher t z aw ay from the
st a n d ard , don 't blame t h e
crystal m an u fa c t ur er . A nd d on 't
w rite nasty letters t o the m anu­
fac turer of t h e transceiver
you're using . The prob le m?
More often t han not, i t ' s a case
of "double standards." What is
accepted as being 1 4 6 .9 4 in
Chicag o, for example, is several
kH z above what the New 'Eng­
landers call .94 . The same has
been proving tru e fo r r e p eat ers
and channels all over the coun­t'?, m uch t o th e co n s t e r n a t io n
o crystal and tra n sc eiver manu- .
facturers. Be fo re you complain
to anyone about a crys t a l o r
o scilla t o r being off fre quency,
do so met h ing positive about
checking your own lo ca l chan­
nels. B y "someth ing positive," I
m ean t h a t you should check
frequencies with n ot less t h an
t wo items of professional tes t
equipment.

Standards for To ne s. Current
standards for amateur repeater
use revolve around the concept
of 150 H z spacing between t one
"channels." The 150 Hz spacing
allows a safe "guard" band be­
tw ee n tone fr equ e n ci es to insu r e
tha t users of one r ep eater d o
not trigger the fac ilities o f an­
other when units drift or fr e­
quencies are off a bit. The con-

Wayne Green fo r President'!

A t a radio cl u b meeting in
Lo n g Island, I h ad the
chance to meet w it h Harry

Daunais, Hudson Division d ire c­
tor of the ARRL, and to discuss
with h im some of the problems
and good points o f the League .
The discussion set me to think­
ing ab out the needs of t h e
L eagu e and its responsibilities to
members and a m a t e ur s in gener ­
al. The u p sh ot was an idea t h a t I
think is n ot only sensational,
but a panacea for t he ills o f our
ilk .

First , ask, " W h er e does the
League fall short?" I won't
deign to go into t h at question,
because n early all a mateurs h ave
different views. B u t following
up with, " Wh at can be d one t o
improve amateur radio as well as

~at~~g~:~~o~;'prce~~~a~~~d t~
some startling insight and pr o­
spective answers.

For example, Wa y n e Green
contends that amateur r adio
should be represe n ted in Wash·
ington by a lo b b y . Few hams
wou ld dispute that . Wayne
t h inks a public relations firm
should be commissio n ed t o br­
ing a n ew awareness of ham
radio to the general public. This ,
too, makes good sense. Wayne

~1~~~tt::r~t:~:;u1da~~e~:J:c~t~~:
responsive to the n e ed s and de­
mands o f t h e members - t h a t
t he League should be the voice
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t he lo n g P7 phosphor of the
scope tube. Still, if you shade
the tube you ca n see t h e pic­
ture. It has ab out 120 li n es as
compared with 440 for commer­
cial t el e vis io n, which reduces
the de finition somewhat (like
about one-fourth) and the pic­
ture is made up o f b lack and
greens, wIth no shades of gray ,
which further r ed u c es the defi­
nition,

The t w o main methods of
sending t h e p ictu r es are ei ther
t hro u gh a regular t elevi sio n cam ­
era with o n e fr ame being us ed
every eig ht seconds, or by a
flying-spot scanner. The camera
can sen d live pictures , albeit
nonmov ing. The scanner se n ds
only photographs and d ra w in gs,
The scanner has t h e advantage
of being a lot less expensive t o
ho o k up.

FOR SALE , E ico 720 90w cw xmt r.
E ico Mod ulator , Lafayette He·74 vf o
and a He ath Hw -1 7 2m xcvr. Be st o ffer
o n ly. J . G awro nsk v. 72 Wilso n Ave .•
At ho l MA 01331.

KNOW yu ur fr equen cy. Lam pkin me­
ters . 105B fre quency, 111 P PM. 205B

~8fLlt.tiRR: J~.~? ' B.;;'1l2fr!J, , sS"u~~~t~s
Bay . 1\1149682 .

FM 21 0 CRYSTALS : Receive 146. 7 6
and 146 .82 . Tran sm it 1 46 .2 2 , 1 46 .25

~~?d .1 1,6j ~~C~ utr~ra~r1:i~~Iee.a~~Jf~~~
MA 0 1 7 30, G17-27 4-6488

TEC H MANUALS - R -390 IURR .

~t:i.NY,RRU R~f:~~b~· 8~~~-~78:
~p~~717U. UfJ'.liif/UR~ 6 ·~g_17e5ID:
$5.50 ea ch. S . Consa lvo . 4905 R oan ne
D riv e. Was hington DC 2002 1.

CLEGG ZEUS - CLEGG IN T ER CEP­
T O R. Very nic e condit ion. Ma n uals ,
Spare Finals . Pr epaid $4 49 . Collectors
items : NCS 1X - NC 1 00 • G ood. H .
~8M~~ WQN VE , Route 3, F rem o nt N B

by W2NSDil

Ron, of EKY Video Vision
(the EKY is fr om W2 EKY) ,
.t o 'pp ed up a t the 73 HQ and
demonstrated his new SSTV

I m onitor unit. This is a c o m p let e
monitor using h is circuit b o ar d s
and selling for $298 in co m p le t e

d ian ready-to-use form.
We wa tched a demonstration

of pictures sent on 20m and

I

were fa vorably imp r essed . While
Ken and I do not q u it e share
Ron's enthusi asm (he b eli e ve s
t h a t SSTV will /be as popular as

ISSB in a few years) , we do think
t hat i t is b ound t o become
popular, rivaling RTTY perhaps,

It takes eight seconds for
each picture t o come through,
so it isn't exactly moving pic­
tures. And by the t im e t h e
bottom of the picture is being
scanned the top of the picture is
fa irly well fa d ed out, even with

I SLOW-SCAN

RECEIVERS : RBA. RBB, RBC with

i't~5'1g\R6~ P ~\~rO. 5a5notc , caW~5091~~
t ~~- l b~ri.~' sIt;a~ ,ot~~ i~:.fd~~lfa i~lj

~ .... ", ..... <,;.y, ~ .. I 0 7066
FOR SA LE. D rak e TR6 w ith AC4
Supply. $500. S X 42 , $ 50 . J o hn Ash­
ton K8 IS F. 737 Bryson St .. Y oung s-

:\.n ril I t o w n, O H 445 0 2 .

L A ST CALL F O R 1963 73 . Bound

~~~~ml~~to~Ji6l7 . ~eJ.u~~\y n$ol; f 'r~M3
N>" I ~::er~o:;:khg~Hdo~~5~. 73 Maga zine,

JIG SAW PUZZLES WANTED . L o ver
o f tho se w oode n ji g saw puzzles Is

~~~~1 i~O~o~YatWca to;n~f~stc t~~~~~~
use d to be thousan ds and thousands o f
them. so there must b e a few left. If
you ha ve so m e tha t yo u wo uld li ke to
find a go od h o me f o r , writ e t o Way ne

~~enlatet~~~~:-g~;~~~hm ,;{A ao~dd~~g
.. h >lv .. I State pri ce . if any .

S E L L : SB -30 1 wi th s.s.b and c.w .
filters . G u ar an teed in exce llen t co ndi­
uon and in A N o.1 wo rk in.: u rder.

12 25 o r b est o ffe r. Norm Ha nks
14-8662 579.

HAPPY NEW YEAR

FROM ALL OF US AT 73

of all a m a t eurs, b ut not discon­
nected from th e b rain of th os e
amateurs. Wayne feels that the
Lea gu e should ' take complete
responsibility to see that no
legfslat 'ion is passed that is detri­
m e n t a l t o the w ill of those.
individuals represented by the
League. And he has expressed
man y more such attitudes that
make him 'ra n k h igh with ama­
te u r s in general.

So the t ho ug h t occurred to
me t hat if the League is failing
so m iserably in its duties, a nd
Wayne Green can see these fail ·
ures and pinpoint them, why
not re place the general manager
of t h e League with Wayne him­
self?

Fantastic , y o u say ? N ot
re all y , if you think about it . For
y ears, co n cer n ed amateurs h av e
been writing Wayne, asking t h a t
he do so mething to help save
ama teur ra d io fr o m its down­
ward sp ira l. If he would accept
an appoin tment by t h e Leagu e
directors, this would provide the
id eal means b y which he could
hel p . Instead o f giving lip service
to the dut ies of t h e Le ague, h e
could ge t in t h e r e and make it

hap¥~~i:e are 1 6 d irectors. If a
quorum of them go t t o get h er ,
t h e y could f ire John Huntoon
a nd draf t Wayne Green. As an
ac t ive am ateur, an experienced
leader, and a concer ned m e m ber
o f the League, Wayne Gree n
would not refuse t o serve.

I m en ti o n ed m y tho ughts t o
Wayne. The who le id ea , he said ,
was almost in cr ed ib le . Of course
he'd ser ve , b u t t h e pr oblems
in vo lved w ould be m a n if o ld .
What ab out 73, for example?

Well, wha t indeed! 73 and
QS T co u ld be co m b in ed . The
proble m would certainly not be
Ins urmountable. When yo u get
down to t h e nitty -gri tty , you
se e tha t if as few as nine direc­
t ors decided that Wayne G reen
could do m o re fo r a mateur
ra d io tha n John H unto o n, t he
sw it c h could b e mad e . ..tha t
quick!

What do you think ?



I LffiERS I
1I0MEBREW FM RE CEIVER

A numb er of hams in th is
area h ave been t ry i l1R: to d esign a

~~I~~Mh~:;;;hes~i~~i~~~~cw; hr;;:~
expectantly watched 7 3 Maga­
zin e for constru c ti o n p lans,
whil e b urning out tra nsi st o rs
and l e s in cnxxown ex per im en t s.
We recen tly purch ased a n u m b er
o f sur p lus 10.7 MHz i- f s t rip s
and wou ld hope t o utilize them
if possible . A n y consid eration
give n b y YOU or v our staff t o
this p rob le m wou ld be grea tly
ap pre ciated .

D o n WA OYFI.
59 Mominl:lsid e , 8 1. Paull\I N

We have sev era l receiver ort i­
c res curre n tl y " i ll ed it, " o ne of
wh ich is an extremel y se ns it ive
arid stable unit tll a t i.'J micro­
minuai ure.

H O T TIP
Havin g t roub le burnin g the

cord on yo u r so ldering iron by
brushing it with t h e ho t iro n
t ip ? Wra p t he cord with S co t ch
numb er 2 7 glass tape; this tape
is also go o d tnsu ta uc n for cords
in p la ce s w h er e th e w ire ma y be
expose d to heat.

Orvill e W5PGG
14 3 5 Kin g C la rk sda le MS

C ha r lie (pho t o) is presently
ac t ive o n all band s from
Yao u pd e , Ca meroun , West Af­
rica . He IS from Br isto n , Tenn.,
wh e re h e signs K4PHY . He h as
also operated as DL5 1X and
K4PH Y/Y V 5 . H e plans to b e
ac tive from Ya o u n d e fo r at lea st
two m o r e vears.

Le s K42 CP (TJIAW QSL Mjl:r ),
Bo x 626, H ick o r y NC286 0 1

T he only hope o f tho se
aga inst incen tive li c ensi n g is to
su ppo r t Wa ync Green a nd 73 ,
Mr . Gree n is cognizant of what
this u n popular re gulation h a s
created for the a mateur a nd h e
is ma k in g a n h o nest c onscien­
t io u s ef fort t o ch a ng e it. My
im m ed ia t e concer n is not with
h is earlier affiliatio ns or pro'
posals b u t w ha t he is doing now ,
H e h as a h orre ndous task o f
buck in g a million-d o lla r com­
b in e such as the AR R L but his
determin a t io n and t ena cio us
fo r ti t u d e sh o ul d m ake hi m a
formidable and respected op­
ponen ts . Wi t h t h e ra d io a m a­
teurs ' supp o rt I believe h im ca p­
ab le o f bnnging a bout b enef ici a l
chan ge s to t he r ad io a m a t eu r
service in sp ite o f t h e ARRL's
irrespo nsib le do-no thlng atti­
t ude, Har r y W2 SAD,
19 6 M ad iso n , Mt . Holly NJ

N o w let' s ge t d own to brass
t ack s. " Why don 't yo u get your­
self no mi n a t ed ? (it ca n b e done)
and r u n in t h e fa ll ARRL ele c­
t ions."

I think you have an exce ll ent
maguz.ine - ,espe ci a ll y w ith its
many tech nical arti cles, but t.he
constan t arg ume n ts w it h A RR L I
d on' t b eli e ve is h e lpin g m u ch .
Maybe you'd make a good b al ­
ance on t he board . T hen m a ybe
y o u can d o so methin g , bu t Just
t h e constant hammerin g with
words h as n ' t do n e m uch zc od.t r
you ca n ' t get n o m in a t ed o ve r in
t h e East co m e o n out a n d r u n in
our di stri ct.

Y o u r sta ff h a s certainly writ­
t en th e most quali fi ed serie s on
obtaining higher li ce nse. I am
c e r tai n I ( t o t all y d isab led )
would n ev er h av e o btain ed m y
Ad va n c ed class lic ense with o ut
the study series. I le ar n ed even
mor e t h an was n ec es sary to get
the t icke t . I a m a member o f
ARR L b e cause I b elieve I can
h a ve more effect in t h an out .
Come on Wayne - m ore action
~mci~fiI~t AUrtR~. the sarcastic

Hank WA7 JAQ
1324 W. Knox , T u cso n AZ

Australia h as a ham dro pout
prob lem to o~& again J regre t t o
say that SSu Is th e pro b le m.
The y o ung h a m work s lo cals on
40 a nd 8 0 m e te r AM p h o ne, a n d
wants t o w o rk D X , H e ca n't.
No t o n AM a n yw a y . li e ca n d o
it o n CW , but man y of them
do n 't. A nd yOU have t o h a ve
SSE o n 20m. So , t he y o u n g VK
h a m as 3 choice s. B e ca n spend
a t least 10 we ek s ' wa~es & b u y
an S S B rig. H e ca n b u ild an SS B
rig. He can fo rg et the w hole
id ea. S o m e buy gear, One or
two b uild ssn ri gs ; th e rest ju st
fad e away. T h e y o u n g h a m s
w it h fina n ci a l pr o bl e ms quit.

SS B is pro gre ss , and we m u st
have pro gr ess t o s urviv e . Ill ega l
cn DX on AM is a pr ob lem
h er e , a s it is in the USA. As lo n g
a s it is the o n ly DX you can
work o n AM p h o ne, it will
co n ti nue to be a prob le m. May­
b e we sh o uld force cn in to S S B;
one in -- all in ! W e have th e
prob lems; d o es..an y o n e have the
ans w er s?
Joh n S mith VK :l1 Q . Victor ia, A us
Victoria , A ust r a lia

H ere a t work t brce of us get
d iff er e n t U .S . maga zin es w hich
w e t h e n sw ap a round. In t h e
late st 7 3 to a r rive there ap­
pe are d an a rticle " Wha t ' s h a p­
pe ne d to Hamdom". My c o n­

, gra t s t o the author a s he ap pea rs
one o f the fe w / r oud y to sp ea k
up in fa vo r , o f QRP. As an
out sider may I com me nt t hat
t h e answer a ppea r s to be in
ed ucating the newco m ers, the
Novices

h
& anyo ne w h o w ill

listen t at h igh power is no t
u ece sarr 'y.

Ed u cate t h e m to jo in the
Q R P ARC (a n d I a m n o t a
me mber) whose m e m b er s will
n o t t o le r ate marc than 100W
in put (CW) and 2 0 0 W PEP .
They b eli eve , t oo in h o me­
brew ing t h eir ge ar & t hen drag­
gi n g every erg possible out.

I h av e n ever u sed more t han
65 W b u t it has scored me 18 7
countries ! O K , so we do n ' t have
t he num bers that th e U.S. has t o
conten t wi t h b ut find ing a b la n k
spo t in the spectru m is ju st a s

det ect ra d ta t to n b y radar, u ltra­
so n ics , magnetics, etc . There are
ec hoes to t he effe ct t h at even
kinga and queens are intereste d
in UF(J ~ .

R . He rve y ,
50 Cr o ft end , G 12. 'gow , S cotland

O ur ha m n a ti o n a l lea gu e ;s
h av ing so m e bi g tr-ouble nuw ,
an d t his has b een tak in g a ll my
ava ilab le spare ti m e for t he la st
few week s. (We have a lo ca l
H u n t o o n , I ' m a fraid ) .

A nyway, T h o pe to h a ve a n
a r ticle so o n with an in t er vie w
w ith o n e of our t e le co mmu n ic a­
ti ons a uth o ri ti es.

F lavio P Y1 CK, Rio d e J a n ei ro

ART ICLES
Y o ur article, " A Low-co st

H I" Wattmeter ' o n Page 72
( No v. 19 7 0 issue ) a t t h e top of
se co n d colu mn after th e wo r d
a ssume, sh o u ld b e " 4W is {ull­
sca le me ter in di catio n in w at ts".
I chanred " rea d ing" to " ind i­
ca tion ' b eca use m eters do not
read; pe o p le d o .

w .n .G ., Box 2 4 , Ri ch land s VA

Y Olj 'd better cn anee it Isach ;
W(!/n>lcl' and [ agre e lIw l "n'ad·
ing" is a no u n that m ean s " d a ta
indicated by an instrumen t:"

Ke n

Though 7 3 is a n amateur
ra d io m agazin e t ha t norma lly
co st s a dollar a month it is
vas tly super io r t o a nyth in g o f­
fere d b y It s Br it ish cou n ter par t s
e ven t.ho ug h these a rc s o me wha t
chea per. The b r o ad e xchange of
ideas a n d a m ple t ecbntoal mater­
ial co u p led w ith th e re laxed
sty le so t y p ically A m er ican is
ver y good va lue. I a m eve n
d oi n g so me res tudy in g b y Io t­
lowlu g your st udy series.
B.G .R. ,G3RJ X ,2 1 3 Perry Wood,

Great Ba rr.B trrninuh am

I sim p ly co u ld n o t b e lie ve
t h e m is tak e made by K 1CL L o n
page 36 in the Nov . issue! This
IS a cla ssic al error; w h cn Jou use
one-half a cent erta p p e trans­
former w in d in g you do no l ob­
ta in one-h alf t h e impedanc e ! In
hi s article he uses h a lf of a 1 2 5

that h as exlstod in our h o b b y
~~n~gll0ti (~~?F - a la ck of co rn-

Keep o n printin g a ll tho se
le tte rs t o th e ed itor. Espec ia lly
like th e id ea o f p ri n ting t h e
writer 's m a ili ng add ress - h o w
ma ny tim es I' ve se e n le tters a nd
t hough t "lloy, I'd lik e to t e ll
t h a t guy a t hi n g or two. "

T h e Amateur Rad io Ne ws
Pa ge is go od . General m agaztne
la y o ut is im p r o ved also ; b u t
why n o t group all t he ad s t o ­
gethe r in one part of t h e maga­
zin e?? T hink most hams reach­
the ads as wcll a s t h e ar t icl es, trr
some cas es m ore so. Would
m ak e it easie r when I w ish t o
refer b ack t o a n ad if I d idn't
h av e to page through t h e whole
magazin e - the Ad I nd e x h elps
h er e b ut I ca n' t a lwa ys reme m­
b er the ad vertise r 's name , so me­
ti m es just a par ti c u lar produc t I
want, which may have little
r e I afic n t o the advcr t tscr 's
name. Your gang is d o ing a good
job.
Larry W7FOQ ,
Bo x 345 , Moro O R

Yo u r ed itorials and com­
m en t s by your other wri ters ar e
gr eat . I want to 'wr it e a lo n g
le t t e r bu t d o n ' t see m to get the
time, I do feel t h a t a reg istered
lo b b y ist in Wa sh. D.C. is impo r­
tant . I agree co m pletely with
t h e comments re CB made la st
mo n t h b y the K2 o n y o ur staff.
Ho wa rd Furst,
Bo x 246m EI T o ro CA

I' ve b uilt alm o st ever y t hin g
K2T K N or KI CI, L have ever
written ab o u t. The 6 and 2
li n ea r (page 8, A pril , 19 6 6 ) is
t h e ea sie st t hing I've ever b uil t,
and it 's o n e of the b est articles
on V H F co nstru ctio n I've eve r
seen - clear, simple , concrse e­

tha t's the wa y Bill Hoisin gt o n
wrote it , I ' m sure. T h is a m p li­
fie r , in ciden tally , w o rk s lik e a
charm, and I' ve b uilt a few for
fr ie n d s without WS[::~WB2WIK

Be in g a bou t a y ea r b ehi nd in
my reading, it was o n ly t o d a y I
read "Lfght Naturally Huns



SCOPE S T AND
H ere 's 11 pi cture of a n osc il­

lo sco pe st a nd that I .fin d pra c­
ti ca l. It' s the skele to n of a high
chair t h a t I bou ght from the
"GoodWill " f o r 7fH/. My mod l­
fi ca t io ns a r c the sid e pi eces a n d
the a ngle across t he b ack . I ' m
su re t ha t o t hers w Ul h a ve b e t t er
id ea s fo r a l t era ti o ns.

I also h a ve b o u gh t su r p lus
grocer y st o re rack s at t he G ood­
Will t o p u t s ig na l ge ne ra t o r &
other eq u ipmen t on , t o lea ve
the b e nch clear l o r m y projects.
Jus t tak es patient shopp' ing to
find somet h in g tha t th e equi p­
me n t will fit in to , a nd be at the
right h eigh t .

J ohn W7SCU.
19 44 8 t h A ve.s earue W A

A NEW L EA G U E
G reat going on t he li cense

Info. Wh en is Wayne going to
vo lu nteer to s tar t a new ARRL?
Wa n t a dona lion? I ' ll p ledge a
fai r sum If h e 'll ta ck le the Job.

S cull WB6 U SM

We n eed a new or ganization
to su p p o rt our hobby 'l I pe r son­
naly had b e en thinking a lo ng
this line for seve ra l month s ;
unfortunately , I' m o ne of the
sile nt maj orit y . I, for one.
wou ld b e m o s t h a p p y t o sec a
new organi zation d e veloped.

Also ha ving see n 73 gr ow
fr o m t h a t s mall u nderdog to t h e
pr esent day m o n th ly info r­
mative . I a m co nvi nced that you
ha ve the ma nagemen t a nd in t el­
lige n ce to successfu lly do t h e
o rgan i z i n g a n d d eve lo pi n g.
Need less to say I wou ld prob­
ab ly break my n e ck t ry ing t o
ge t m y ap p li ca t io n in to become
th e first o ffi ci al m ember . A s f or
rtiisiI1~ the en o rmous a mou nt of
money to fina nc e all o f th is,
we ll, I ' ll ha ve t o lea ve tha t t o

h~~r ~rteh t:a~c~~ti~~m:Choet~~~
How about it, men'? Wo u ld n' t
your m orale b e high er if you
b el o n ged to a club and cou ld be
centrully united t o b e tter our
great h o b b y in this u niverse?

G le n n R . Snow WB9 D BC /9
Box 1 1 2 Ca m p Do u gla s WI

Ma ybe ~ () ur sUI/f,es te d ap ­
proac h is I'IRht. See 'Mr. Virgo
H im sel f " editorial 011 Ne ws
I'oe e», th is rssue.

. .K en

ARRL is b a sic a ll y a go od and
h ighl y u sefu l se rv ice a nd a ma ­
teur orga ni zation . It h a s a tre­
m endous po tentia l which see ms
to be ly in g d o r mant . If a ll o f t h e
ha ms wh o w a n t ed t o im prove
Alt H.I. w o u ld ge t t o gethe r b y
le tters a nd a t e lection times, we
could b e re p r esen ted a nd m ake
it a n o rg a niza t io n w it h a r ea l
" fratern i t y" a ttitud e from all its
member s. Ma yb e I' m t o o naive.
If t h is is so , I m willing to w ork
Cor Cormin g a new club, but one
b ig vo ice in F CC 's ea r would be
b e t t er t han o ne sm a ll one.
J im WA f,JKYM ,I, e av en worth K8

F ROM AR O UN D THE WO R L D

H is now about 10:30 p. m.
here, and all I hear is QRM on
20m. It is cold outside altho
tod ay w a s w arm; almost " sh irt­
sleeve" w eath er with 1 8 in .
sn o w that fe ll Frida y while we
w ere here .

T here ar e m any here ­
H BQX K "-, KQ , SF, etc .
HH QXSF is DL4W.J (John Wil ­
so n ) - we dro ve up in m y VW
w agon . li e is opera ti ng in a
cabin and I am fu lly se t u p in
my w agon a s y o u sec in t h e
photo. I have TR4, H ustl er a n ­
t e n na s , h eater, s t ove, food , etc. ,
and slee pi ng b a g. I sit here in
ba ck a n d o per ate a U da y & ni gh t
w ith ac power fr om t h e house .

We a re ab out 500 0 ' h ere just
ab ove t h e t o w n o f T riesenberg
and b e low t he lI o t el Grafle i.
II BQXK Q is above us at t h e
G raflei a b out 1000' h igher .
H B(}XK Z is b el ow us in t he
town.

T h e trip is about a 6 hour
dri ve for m e . I live in Zwei­
b r u cken , G ermany , as DL4VA
a n d am a civ il se rva n t . Ho m e is
WA1WME in H u n t svil l e , A la ­
bama. H B<) is not r ar e any mo re

as m any Ds and Hm)s co me h er e
al l the time.

H u gh V an d egrift FC])UG

h ar d whether y o u're us ing a KW
o r a co u pl e of rust y n ail s.

Most c o untries of the w orld
us e 2 0 0 W or le ss & t hi s seems t o
rock the 4W kid s whose reports
fr equently aren't mu ch better
t han the Q R P station h e is
w ork ing.

GO L OW & have fun . G et t h e
n ew c o m er s interested & warn
t h e m o ff Q R O & le t's get ham ­
d a m b a ek in t o bett er sh a pe.
Barry C la rke VK5BS.
So u t h A ustrali a

For the in fo r ma t io n of U.S.
O X ' er s , Euro p ea ns a re li m it ed
mostly t o ab o u t l o W de in p u t.
B e a sport and use yo ur ehe r ­
ish ed li n ear only if nece ssary .
Consider i t t h is way. When yo u
n eed it , you have it. And t hat is
a nice fee ling. But only u se it in
extreme cases. Gi ve th e o ther
a mateurs a chance, and lo se t h e
fa ce of the "Ugly American"
again .

I w as la st year w o rk in g
P AQWEJ fr om a Sw e di sh sh ip in
t he Ca rib b ea n . I h ad my w if e
aboar d , and t h e tra nsc ei ve r
funct ioned more as a so cia l lin k
t h a n a O X gun. So oftcn I wa s
calling " the European stat ion
w ith the w eak si gnal p lease
come again, the other st a tio ns
p lease Sit b y . " T h e "U~ly Amer ­
icans" came b ack strai gh t a way,
4 0 dB over 9. P le nty of t h e m. It
is d iff icu lt in t hese circ um­
sta n ces t o m ai n tai n po liteness .
This h a ppe n ed so often that I
w in ded u p by ealli n g " please ,
o nl y E u r o pe statio ns. no Ameri­
can s tat io ns." T hi s is w hat
A merican h a m s a re d o in g ! In
Europe t hey h a ve a sayin g
which goes like t h is: "The one
who fits the shoe, p u t s it o n. "
Although it lo ses m u ch in tra ns­
lat io n , the meani ng is probably
Q SI 'd b y m o st of you. I w ould
b e p leased if 73 would print t hi s
as a n opinio n o f a D u t ch , but
mor ely a E uro pean h am. n.
W. d eVries P AOW EJ

I'd b e in t er e st ed to know
ab o u t ap para t us u sed b y UFO
e x p er ts in the U.S . How d o you

o h m wmdmg a nd say s tha t the
impedance obta ined is G2.5
ohms . Not so ! The correct va lue
is 3 1,25 ohms (one ·Q..uarter of
t he t otal impedance) . 1'Ieu .~e

print so meth ing about this . I
w ish I h ad a di m e for e very time
I have see n t .his erro r - I would
b e a rieh m an !
Clyde Wad e , 3 12 S , Ceder, L ittle
R o ck AR .

Ba ck in 19 t16 w h e n I fi n a ll y
d e ci d ed to subscrib e t o a h a m
ma ga z ine. I b o u gh t a eopy e ac h
of Q ST, CQ, a nd 7 3 to sec w ha t
was b es t . I have b een rec eiving a
c o py oC 73 every mon th sinc e
t h e n - eve n tho ugh m y ti cket
h a s lapsed - beca use o f t he
te chnical aructes on the pages
an d the light-h eart ed att i t u d e
b etwee n t h e pages. Now how
about a " h ere 's how I did it"
co lu m n? Few of us ar e qualjfied
to write a fu ll- length m ag a zin e
pie ce. Yet w e al l have so m e
good id ea s to sh ar e o n how t o
procee d with a spe c if ic opera­
tion or a brain storm insi ght
which work s well for u s. Even if
the co lu m n never co mes to be,
o rchid s, r o ses an d w elwitcha
blossom s to the maga zine and
the dedicat ed gr o up w h ich puts
it in m y ma ilbo x each mon t h.
C ha rles, 1918 Lamo n, Skokie I L

Looks lik e yo u r I'rinter 's
Devi l h a s b een exorc ise d in t h e
c urre nt 1 a - I cold n't fi n d a
s in gle tra nsp o sed li n e , mis­
spelli ng. o r er ro r oC any kind .
T igh t ed i ti ng fo r w h ic h ma ny of
you will shar e t he cre d it. Nice
go ing!

J ak e WB2P AP . Stewart AF B,N Y

We're verry earfu l! about sueh
th ings.

ED IT OR IA LS

More W2N S D, K6MVH .
K2AGZ . More W7ZC, K l YS D
a nd any others that w ill stimu­
lat e people t o think , By present ­
ing t hesc writers a n d their d if­
fering o pinio ns you are going a
lo n g way toward fillin~ a void

Dow n " by K IC L L . Really inter­
csting ! Ca n y o u run so m e m ore
Hkc this? If rou d o , p lease use
so m e sor t a e y e-ca tch in g d e-
vice - so I r ead it]~1th~ ~"t?LK

Ho w a/l o ut u s p rin ting a p er­
sonal n ote to you on t he fron t
cover ?

l-' R E E SPEECH
The "free speech " con t r o ­

vers y b r in gs t o m ind a n in cid e n t
o f severa l years ag o. I lived in a
small t ow n , a nd w e h ad (don't
m o st small t ow ns?) a swi m m ing
h o le. We go t it new m in ist er in
our ch urch who was yo u ng
en ou gh to e nj oy life with young
peopl e . O n e day h e and I went
swimmin g, a nd were recogn ize d
so me distance away b y t he lo cal
tough ~uy . A s we approached ,
we he ard so m e of t he most vile
t alk imaginab le. We ca me within
speak in g d is tance and Mr. T. G.
said " I d id n ' t recogn ize y o u,
Reverend, or I would h a ve
b ee n more ca refu l. " I "never w ill
fo rge t t he a nsw er. "You talk
any wa y you wa n t , but I d o n 't
Ha ve t o a nswer yo u that way ."
T h e n ext Sunday Mr. T. G .
sta r te d a habit of ch u r ch a t ten­
dan ce, a nd hi s everyday Ian­
guaRe im p r o ved .

I t hink we should all be
gu ided b y o u r know ledge o f
r:~:t~~\~n4iaJirB~ccePtab le .

Bo x 5 153, Bir m in gh a m AL

E ven tho ug h I a m 11 1 6 y r.
o ld . a-month Novice , I a m a lso
an ac t ivis t. I concede t h a t I was
la t e in se nd in g t he coupons
(the y 'r e gr ea t) . but I fi na lly'
took t he time t o nigh t t o mall
them a ll. T he su d d en rea so n was
an a ttem p t to ge t on 4 0 m e t ers
wh ic h be ca me so sick en in g I
gave u p. I h ope I'm not too la te.

I think your editorials and
n ew s pages a re fantastic, es ­
peciall y K e n ' s in the Nov. ' 70
a nd a lso George's (W4P ZS) o n
the Leag ue , e t c . It also helped
me to decid c t o write t h is letter .
I don't like t h e 2 2 0 MH z id ea a t
a ll. Cun't w in 'em al l.

Paul WN I MPY
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QUARTER OF A CENTURY OF MANUFACTURING KNOW·HOW. 1946 TO 1971

CELEBRATING OUR 25th YEAR
Multi· Band

Beams

MODEL TA·33
10, IS, & 20 meters

The most wi dely us ed 3-ele ment
beam in the amateur univers e . Th e
TA~33 fe atur es th e Mos ley " T ra p.
Mas ter" tr ap s , kno wn for ru gg ed
constru ction an d re s onant fre quency
s tabili ty under a ll weather con­
ditions. P ower rate d: 2000 watts
P. E.P. SSB.
MOOEL TA· 33Jr.
10, 15, & 20 meters
T he TA~33Jr incorporat e s the same
famou s ' Tra p-Master ' performance
found in th e TA..33 a t a reduc ed
pric e. Offering a power ra ti ng of
LOOO watts P .E.P. SSB.

..
F ree QSO Index

Keep track of aver 200,000 contacts. Recall in seconds,
whether you have contacted a station before, and if so,

the operators name. The deluxe Mosley QSO Index will

never increas'e in size or weight and is light enough,

only 28 ounces, to carry -with you on those field day

operat ions. This unique QSO Inde x will provide you

wit h hours of pleasure and it is yours free with the pur­

chase of anyone of the Mos le y Antennas shown here.

Free- offe r expires December 31, 1971.

c...A.nniversary Special
Classic Line

Multi· Band Beams

MOOEL CL·33
10, 15, & 20 meters

De s igned to provide th e e xt ra gain
for work ing hard-to-reach DX. In­
co rporate s th e excl us ive Mosley
pat ent ed "Balanced Cap acitive
Mat c hin g". Features include s ix
T ra p- Mas ter traps with resonant
fre quen cy stabih ty, improved boom
for even wider element spacing.
Sta inle ss Ste el hardware. F its up
to 2" mast. Us e with most he a vy
dut y rot ors. The CL-33 is de signed
for LOOO wa tts AM/CW or 2000
watts P .E.P. SSB.

--~- .- -----_._ - - - ---- -- - --- ---- - - - - - - --- - - - - - - - - -



Models
MD-6
MD-IO
MD-15
MD-20
MD-40
MD-78
MD-48

Mo sl e y, manufa cturer of quality T V
Antenna Ac cessorie s for ne arl y a
Quarter of a Century.
Write Dept. 198 TV for free Booklet!

'How to Improve Your TV Picture'

MODEL TA-36
10, 15, & 20 me ters
T he vo ice of aut hority ! Thi s wide ­
spaced 6-element configura t ion em­
ploys 4 operating elements on 10
me ters, 3 operating e lements on 15
mete rs, and 3 opera t ing el eme nts
o n 20 meters . Auto mat ic band­
sw itchi ng i s acc omplish ed through
the Mosl ey exclusivel y designed
high impedanc e p ara lleled resonant
" T rap-Circui ts' •

r
~~<T"~"PGfJ<:Pep~"Pl
For more inform otion see
yo ur ne ar est Mos ley Dea ler

f
or speci fy a rea of interest ~
and write factory di rec t.

Dept. 205

".Ie"~A.:'&- 4610 N. LIND BERGH BLVD.
&- BRIDGETON, MO. 63044

fh,<h~<heh~e!o*

Sig~al'Master
40 METERS

BEAM

MODEL 5-402
For a to p s igna l needed to pu sh
th rough 40 meter QRM, the Mosle y
Signa l Ma ster $-402 will do the
tri ck 1 T hi s 100% rust-proo f 2-ele­
ment be au ty co nstruc te d of rugge d
he avy- wall a lumi num is designed
an d engi neered to provide the per~

formanc e yo u need for both OX
hun tin g an d rel ax ing in a QRM fre e
ra g-ch e wing session. Be am is fed
thro ugh co upling, re sulting in an
e xcellent match over the en ti re
bandwidth .

.;;z;. Multi· Bond
Verticals

MODEL RV-3C
Thre e ba nd ver ti cal for 10, 15, a nd
20 meters. RV- 3C fe ature s au to­
mat ic bunds wlr ching and low angle
radiation. Co mple te with g uy li ne ,
" Cyc olec" bas e, co ax fi ttin g an d
a ll nec e s s ary hardware.
MODE L RV· 4C
Mosl ey RV-4 C, verti cal ant enna i s
ide al for in stallation wher e space
i s an important fa ctor. De s ign ed
for 10, 15, 20 , and 40 meters . With
aut oma ti c bandswitc hing. Entire ly
self -suppo rt ing.

A New Six- Bond
Mobile An tenna

. • System
A unique mobile an tenna system
offering th e greatest number of
money-saving op tions ever avail­
a ble in the amate ur radio market.
Your c ho ice of 6, 10, 15, 20 , 40,
and 75/ 80 meters. Select from
fiv e new. inter ch angeable coils,
all o f whi ch ar e e spe c iall y de­
sign ed for th e thrifty, econ omy ­
min ded Ham.
Eac h " Rod e-Master" coil is pre­
cision wo und on .rhenolic form,
housed and seale in a dur abl e,
wat er-pr oo f phenolic case and
pow er rated for 200 watts AM;
400 watts P.E.P. SSD. VSWR
1.5/1 or better at res onance on
each band.
The upper wh ip sect ion of th e
"Rod e-Master" Support-Mas t i s
a Six-mete r antenna, adjustable
for th e e ntire 6 meter band and
ma y be purc hased separatel y .
The lower sectio n of the ma s t
ha s a hos t o f fe ature s that in­
clude prov i s ion s for bumper or
deck mo unt i ng. A break -over
(hi nge) to lower an d s wivel , a­
lign and secure a ntenna to g ut ter
rail.
"RODE -MASTEn"
6 meter a ntenna
10 meter co il
15 me te r co il
20 meter co il
40 met er co il
75/ 80 meter co il
Matching Netwo rk

MOOEL CL·36
10, 15, & 20 me te rs
The Cla s sic 36. i ncorporatin~ the
Mosley s uper io r fe ed system Bal­
anced Capacitive Matching'. This
wide-spaced, s i x-elemen t be am em­
ploys 4 op eratin g elements on 10
meters, 3 operating clements on 15
meters and 3 ope ra ti ng elements on
20 meters . Aut oma ti c band s wit ch­
ing is a ccomplish ed through Moslcy
designed high impe danc e parall elei:l
resonant "Trap- Circuits",

Sinqle- Bond ljeams
20 Meters ·

MOOEL CL.20
The improved elec trical bala nc e ,
"Balanced Capaci t ive Mat ch in g,"
comb ine s wit h op timum s pacing to
provide ma ximum gain, increased
bandwidth for greater ef fici ency in
perfo rmance.
MODEL CL·203
Designed for full powe r, th e new
Classic 203 will o ut-perfo rm ma ny
Iour to s ix element ar rays. The
Classic F e ed Sys te m, combined
with op timum spacing to provide
max imum gain, in cr e a s ed bandwidth
and rugged const ruc t ion, o ffe rs the
most in Scel emcnt, 20 meter beam
pe rformance,



VIETNAM
On b ehalf of the entire Ar m y

Mars Station , AB8AQ located in
I Co r p s Vietna m , I w ould like t o
t hank yo u for se nding us yo u r
pub li cation. Being in t h e north­
er n sectio n of the co untr y ,w e
seem t o get ve ry few magazines
or n ewspa pers , and are a lways
grateful fo r any periodicals w e
get. But w o rking in the M ars
Station and b eing a former ham
myself, it is particu la rl y enjoy­
able to receive yo ur m ag azine .
Mr. A lex Scherer, W9 EU and
A gED , w rote us an d r epo r t ed
tha t yo u had sent us the issues .
A nd w e do w an t t o t hank y ou
fo r t hem.

All of would far prefer to be
h o me, and in le ss t h a n a y ea r we
will b e . But while any one is so
far a way fro m home it is a lw a y s
a co m fo r t t o k n ow t h a t some­
o n e back in the States is g o ing
o u t o f th eir w ay t o make our
t ime sp en t here a little more
plea sant. Once aga in we sa y
t hank y o u.
AB8AQ 8th RRFS
APO S.F.9631)8

Our sta tio n r e ce ived your 73
Magaz ine y ester d ay . We w o u ld
lik e to tha nk y o u for thinking
of u s GIs over h ere in V ietnam.
We will be look ing f orw ard f o r
the November 73 Magazine a­
lo n g with Q ST. T he magazin e
will b e a gr eat h elp to us over
here in try in g to get our ge n eral
ticket , so w h en we get b a ck t o
the St a tes w e have a b etter
u nd er st a nding of basic rad io
theory . M o st o f t h e personnel in
our statio n ar e try ing for o u r
ge n er al tick ct, so 73 Maga zine
alon g with QST will help us
t o w a rd o ur goal of bein g in
leagu e wit h the h a m s all over
the world .
Tony, Mac, and Petty AB8AAV

We got yo u r co py of 73 a n d
we e nj o y it mu ch . I find it a s
h elpfu l her e a s I d id w hen I got
it a t h orne. We all w an t t o t hank
you much f o r t h e copies. A lso
for the grea t work you are d oi ng
for u s o ver her e. My gr e etin gs
come fr o m n ot only us here on
the station but from all U .S.
servicemen here in V ietnam .

Larry ABBAAS

I do not think the 220 b and Your comment s rec ently in
should be us ed as a r efu ge for 73 about the g en eral p u blic not
CBers. W e a ll k now how the k now ing the d iffer en ce b e t w een
well-inten ded CB program e x - CB and h a m o p erators sure h it
ploded in com plete chaos. I home w ith m e. I h ave fo und so
wou ld h a te t o see t h e h am man y times that t h e p ublic has
b ands e x plo ited in t h e same n o idea of the diffe r ence. E ven
way . Also, this thing could start m y wife didn't know the d if fer ­
a t r end w h ic h w o uld eve ntually ence until aft er we were mar­
result in a mer ge r b e t w een a m a - ri ed !
t eu r and Citizens R adio . C B w as Cal W9ZTK, Mendota·IL
never . in ~end~d t o be used for I also sincerely doubt t hat
wha t It IS b ein g used for t oday the present "better o ps" on
b ut nevert h eless , It 1S bemg used 11 m w ould m ove to 220 M H z.
f or a "ham" band fo r persons The d ecr eased range fr om base
who are too la zy t o s t u d y and t o mob ile wou ld discourage
b ecome a legal h am.. In. ou.r most o f the m fr o m mak in g such
S?CIety t h ere ar.e certam in d i- a move . Our 6m b an d has been
vi d uals whose alm s are to cor- se lf-po licing t o a la rge extent
rup t or d estro y w h atever t hey b ut le t's n o t b e gi ving th e CB 'ers
c'!-n, t o se e h o w much t hey ca.? credit fo r this a s t h is is a ham
d istort some t.hing , We fmd a b a n d I seem t o get t he idea that
large p ercentage o f the CB pop - w e sh o uld m o ve all th e " good
u la tion ar e t J:1ese t y pe of people. gu y s" to 220 a n d le t the pres en t
H ave yo u ?hst en ed t o the C~ ch a os c ontin ue o n 11. Wh a t
ban d latel y . What d o 'you hear . assuran ce do we h ave that only
I hear. pseudony m s m stead . o f the "go od gu ys" w ill move t o
call s igns, operators b o asting 220 an d w ho is going to det er­
ab out the per f o r m a n ce . o f . Iin - mine whether he is a "good

. 'ears . Do you think these indivi d - gu y" o r a "bad guy "? With t h e
uals WIll r eform a n d b ecome p resent grow th o f CB ' ers it
d ec en t .membe!s o f t h e a !liateur se e m s to m e that f o r eve r y o n e
fr ateql1t y? Will th ey .!ilve u p that m o ved t o 220 h e w ould be
that lin ear t ? becom e a h o b bv qu ick ly re placed o n 11 m.
ham " or Will they carry th eir "Bo b WAQPVM
prese nt y.ra ys m t o t h e h am 5544 Blue Ridge , Raytown MO
bands? Will w e see t he 2 20 ban d .
evolve in t o wha t the 1 1 m band I 've been thin k ing about t.his
is t o d a y ? If it do es , p erhap s we ever si n ce I read of your pro­
co u ld giv e t hem . part o f 40 o r posal o f t he " H o bby" b an d. r
80m. In my oprmon, such an t h in k this should be revi se d .
id ea w ould o n ly attract t h e Ma n y p eo p le wo uld still use
somewha t undersirab le portio n 1 1 m for DX. The b est w ay to
o f the CB p opulati o n , no t th e a ll evia t e this p roblem is t o p u sh
legal u se rs . The CBer who uses fo r the rem ova l of the CB band
his rig for b u siness o r p ersonal from 27 M H z a n d move It to
us e w ill stay on the CB b an d . 220 11Hz. Then t ake the hobby­
Why in vite t r o u ble in to the h a m ists and put them o n 27 MHz.
ban ds? Why ch ance earn ing t he Ama t eurs co u ld u se t his b and
same r e put ation t h at th e C B also as a polic e force and al so t o
b an d h a s a fter spend ing y ears help convert th ese h o b b yis t s t o
b uild ing th e o ne w e h ave ? A n- ham radio .
other poin t, w ould the ban d b e Rick Brown WNQZQX
self-policing? If so , w h y isn 't th e
CD band se lf-po licing? Why I w ould b e grate ful if you
would a CBer who IS using t h e would print that an S B -3 3 was
CB b and illegally sud d en lv b e- stolen fro m my ear on Oct . 1 7 .
come c o n scio u s of the e:~::lste nce Id en ti fy in g features a r e : seria l
o f the rule s? Concerntng t h e num b er 103327' meter fa ce IS
prop osed test, I t h ink tha~ an y ill uminat ed b y a ' square of lig h t
Individu al who is se r io u s ly in t e r- that li ghts up only t he center
es t e d in r a d io as a h obby shou ld po rtio n o f t he m eter scale; also
be able to pass t h e Ge ne ral

the additional requirement s you
su ggest. With the majority o f u s
"pirates" it 's not t he m o n ey,
b ut th e pleasure of h amming;
we are prepared t o pay f or
reli ab le equip ment.

J.e ., Me lb ourne, Australia

The H obb y idea is out ­
standin g. Som ethin g m u st b e
done about the conditions we
are now put t ing up with on t h e
27 MHz band a n d th is is one
way t o do it honorably. It migh t
seem to be h am s tha t t his is t he
easy way out for the FCC but
doing it this w ay a lo t o f "Good
C Beas" w o n 't ge t put o ut of
b usin ess for the actions of t h e
ski p -t alking cro w d n o w o n 27
MH z. Many have gr eat in t e re s t
in radio but are afraid to tack le
the chore o f b eing a ham b e­
cau se t h e y h ear it is h ard to pass
the test a n d t hat the gear is
ex pe n sive. A llowing this type of
individual to t ak e advantage of
t h e propo sal m ad e b y FCC he
w ould b e b r o k en in t o radio t he
right w ay in s t ead o f bein g suck­
ered into the mess on 11m .
Once o n the band and w ith no
fear of the FCC t h e opera t or
can relax and enjoy himself, h e
can m a y b e even jo in t h e local
ham clu bs and b e able t o se e the
t ru e p icture o f full ad va n tage o f
upgr a din g t o h igher class li ce n se .
David McCallum,
Bo x 193, APO S.F .

I am in su pport of the Hobby
cl ass li cense - especially the fr e­
qu enci es invo lved. I w o u ld hate
to lo se it lik e we d id 11m. I
hope t h at m aybe we can get the
AR RL t o su pport it in w hich
m o re a tten ti o n w o u ld be giv e n
by the FCC .
Darwin WAQHEY.',
Box 160, Belmond IA

I h ave b een thin king about
R M -1 6 3 3 and t h e m o re I thin k
ab o u t it t h e b etter I like it . One
t hin g I h av e wanted to do in t h e
p as t is t alk h o me t o my wife
w hile drivi n g home fr o m work.
Lik e most women, sh e is not
interes ted in lea rn in g code or
elec tronics, so ther e is n ot m u ch
hope t h a t sh e w ill ever ge t a

1011 fi asco among o th er th ings .
He and I know the t h inkin g
behind it s introd uction.

T oo bad you fellows up in
the Northeast don ' t get the
w o rd! O r ar e you pre ssed fo r
so meth in g con s t ru ctive for y o ur
column?

Do us serious ham s a favo r ,
will y o u? H o ld t he B .S . down t o
one page so t h ere ' ll b e m ore
r oom for t ech articles.

J o h n Conley W7 ZFB

O k ay , John , We've got it do wn
to one p age now. But yo u might
need a m agnif ier. H ow abou t a
f o ld o u t next mo n th? hmmm. . .

. K en

I have a Collins KWM-2 t r ans­
ce ive r w h ic h w ill opera te o n t h e
11 me ter b and w ith out mod ifi­
cation . Wh at 's so unusual about
th e Swan ?
Bo bWA4NXe,
949 1st St., Albermarle Ne

The Swan editorial is surely
misplaced . It either b elongs in
the April F ool issu e or in th e CB
magazine . No Int elhgent ama ­
t eur would either w rtte o r be­
lieve in what y ou had to say .
The name calling yo u d id re­
mi n d s me of wha t K6BX had t o
say t o K ennedy Spac e Center
ARS a w h il e back. So I w ill put
K6MVH in the same ca t egory as
most h ave d one t h at lu n a t ic
from California, ev en tho ugh I
had p r evio u sly t ho u ght he was
well k no w n and liked in FM
circles. Co n cerning the Swan
1011 : What a mateur in his righ t
m in d would spend t h a t much
m o n e y on a rig t hat works only
on a b and t h at w ill b e dead
so o n? T he last ti m e 10 ' w ent
dead ' t hey even m ad e rigs w ith­
out 1 0m ca pability . What am a­
teur in his right m ind w ants to
listen 30 rrunuresto a guy WitI'!
call le t ters "Mick ey M ouse" to
find o u t h o w fa r aw ay h e is, so
tha t he can go o p er a t e o n 10m?
L et's face it, t h ere is more
m oney in the illega l CB mark et
t h a n in the amateur market and
Swan wanted t o take advantage
of it. I b e t yo u d on ' t write in
your CB magazine t h a t o n ly one



Re t he proposal fo r a Ho b b y Sor r y we d o n ' t pri nt tha t
lice n se fo r the 2 20 MH z b and , hind of info.
the id ea o f phon e only wa s
q ui t e na tural c o nsi d er ing Y!Jur I am a "pirate" and if you
pr o no unced prejudi ce again st haven't al re ady thrown th is le t .
CW , Yo ur d e si re to Increa se t h e ter in th e wastebasket I would
a cti vit y on 220 MHZ I~ a lau d - b e o blige d if yo u would acce~t
able o ne. I had b een t.o v m g w ftb my congratula ti o ns for Wa r " "
a similar id ea fo r the la st t wo or practical proposa l o n pa ge 0 o f
t h re e year s. It was p ro mpted b y t h e J ul y 73 regardin g Hobb y
the a lmost co mple t e lack ~f licensing. Typically , I susp ect , I
a CtiVit; o n t h e 2 20 b a nd m t.his a m a fa m il y m an in my ea rl y
part a t he worid . 1'1y su ggest io n 40s with a fe w dollars to spare
was to open the w hole 220 b and b ut wit h a limited knowledge of
t o a nyone with a sp ec ia l class radio, there fo re "CB" (?) is ~he
li cen se . No phone would be only w ay to ha ve a go . Statton
permitted , bu t these new hams proced ure is r el ati vely sim p le
c o u ld st ar t by se n d ing c ode to b ut t he th eory a n d practical
contact other people. In st e ad of t ak es t im e especially if you
pra ct icing at ho rne on a key and haven' t had' any past ex pe rience
co\,ying m c a n ingtess c ode , wi th electr o nics. F r an kl y , r
whi ch b ecomes.a chore and. a don 't enjoy b ein g a "pirate " and
t.ask , have bq gfnners practtce I am certain that I!1y many
co d e by a c t ua ll y sa nd ing to o ne fri ends d o n 't eit her. With a Hob­
another or to a Iegttfmate h am. by lic ense we could buy de cent
The e9,uip ment would have to co mme rcial r igs and pr oudly
be c er ti fi ed b y t h e FCC, so that erect t hat drea~ antenna in ­
co m mercial eq ui p m e n t would stead of operating our cla nd es­
generally ha ve to be used. It t in e stations w ith small port­
w ould be cr ysta l-co n trolled . It abIes and makeshift w hip s. Le g­
would be Installed a nd checked a llzin g would so r t out t he gen ­
o ut b y a quult fled Extra-class u ine o pera tors fr om t h e friv o ­
rad io a m a teu r: The id ea behi n d lo us lads. Un fo rtunate ly , in
the whoie t h tng wo ul d b e t o Australia the o nly " C U" chan nel
create Inte rest in. code b y ac, tual- a vail ab le is 27.24 0 MH z w it h a 1
Iy communica ting , popu at~ng watt ma ximum, so yo u c a n
the band , a nd yet have quali ty imagine the mess. Inst ea d o f
tren smi sston. Bu t o n ly CW! T he your 220 MHz a mateur band w e
phone po rti on of the t ra n sm it - have a 420-4 50 MHz band , h ow­
ter wou ld be d isabled and seal- ever f ew o f our a m a t e urs use It .
ed. I t hink 220 band would b e Surely we could use F M equip-
t he Id eal ban d for a learner . m e nt o n pa rt of our 420 MHz
J o e W8FAZ , b and III the same basic m a n n er
1 2 2 7 Add iso n , Cleve la nd O H as Way ne has proposed. I n my

73's recent proposal for Ii b us t ness I .ru n .a Itce nse d
no-code license for 220 le ft me VH F -FM st~tlOn .wlth mobrles
co ld so I must do the same for and all t hat IS b asica. lly required
you 'as regards r e n ew al. This is t o go on the ai r is the r ig and
the firs t h am magazine I have t h e license fee. It seems reason­
dropped so you can se e how I ab le there fore to propose a simi-
fee l a bout t he 2 20 proposal. lar procedure h ere for. Hobb y
Dick W~JQWT Class licensin g wit h , of course,

H OBBY LI CE NS E
1 am a co ll ege s t u d en t in the

b ay area and ha ve liste ned to
the progressive degeneration o f
cn ove r th e last year. The chan­
nels are jammed w it h asso rt ed
heterod yn es. carriers, snickers ,
giggles. unears, skip from t he
east, " news re port s" b y r igh t!
l e ft . and otherwise redr ca
gro ups, and Par t 15 co mmuni­
ca tions, obscenity . and alm os t
a nyth ing Imaginable . The ex­
cha nge o f ope rating specs be­
tween tw o sta t io ns see ms lil y
wh ite compared to the fl o od of
misuse . I w as considering go ing
on the b and, b u t ca nnot in go o d
conscie nce add m y sig nal to th e
witche s' b rew. It w ould be us e­
less and self-defea ti n g. T he Hob ­
b y band r r o..I?o sal Is h er oic. I
fee l, and offer my supp o r t to
whatever sup por t in g efforts a re
needed for the .p ro posa l 's . paso'
sage , If the fe rtil e area of V HF
can d r a in o ff t he serious cn
h obb yists, the b and c o u ld be
left to the FCC and the nuts,
t he n to le giti m a t e uses once t h e
d ead w o o d h as been cleared o u t.
It is tru e that so m e CD h obb y­
ist s go o n to Novice' o thers, lik e
m yself , are totall y d isinterest ed
in cod e a nd re sen t the in r oads
into phone requ irements . SS B
ha s clo sed t h e CW AM DX
d ispari t y , a nd I t h ink t ha t a n
in t ere st in rad io co nst ru c tio n
and propaga t io n shoul d b e the
o nl y re q uire me n t fo r ha m Ii ·

~e~~~nfo fr;::~~~N~ ' o ~t ~y al~~~
te ur ra dio, b u t I think that t h e
2 20 b a nd ca n b e used fo r st r ic t ­
ly hobby , with a rules and even
a theo ry te st , po ssib ly as hard as
th e General t heory e xam. T he
wo r ld of V HF is exclttng, as
exemplified b y the DXpedition
recounted In QST w here new
re cords w ere establi shed o n
1000 MHz (okay, so it is UHi'''
it's stlll excn tna.) I hop e other s
fee li ng sim ila r Uy w ill write the
i"CC as I h ave d one to on-
~~~arfoh~;cE~op osal .

~0 4 E. HiUdsd ale, S an Mateo CA

exam . If he is go ing to use vfo 's
and experiment wit h eq ui p­
m ent, h e sh o u ld be able t o
d emonstrate that he p ossesses
th e n e ce s sary fundamental
knowledge of basic ele ctronics.
RQ.I1 WA9Y UJ,
Box 71, Al ban y IL

an elect rolytic in the power
su p p ly is held in place with a
pie ce of b lu e nylon mo n o fil a ­
ment fish line . If lo cated \,. p lea se
contact me at 617-527-10146 . o r
Newton Poli c e (617 -24 4-1212) .
Eric K1NUN ,
41 Pr entiss Rd, N ew t o n Ctr MA

re gu lar ham lice n se. T h e Hobby
license wou ld b e just th e thing. I
hop e ItM-1633 is adopted be­
cause it will all o w hams to do
this t y p e o f thing (which now
ca n be d o n e o n ly with CB) .
RM·1633 wiU increase t he vers a ­
ti li ty o f ham rad io .
R oy W5PAG .
47 18 De Beers , EI Pa so TX

S WAN SONG
I j us t fin ished r ead ing " Mr.

Virgo Hi m selC" editorial in No­
vember iss ue. I can 't sa y t ha t I
agree with yo u wh e n you sa id
t ha t we sh o u ld feel a shamed o f
ourselves. It seems t o me t h a t a

~oo~rJ~~ athl~asil:~ i tt?: m~~k"e~
r esea rc h be fore spend ing a lo t of
m oney o n a projec t such as t he
1011. I t hink tha t we are no t as
g: u il ty o f a sha me fu l act as Swan
IS o f makin g a m istake. T he fa c t
that Swa n discontinued the
101 1 is w orthy ot at tention in
that " ham opinIon" was take n
into consider a ti o n . If " ham
opinion" is b la med for t h e d is­
co n t in ua nce of t h e Swan 1011,
per hap s we co u ld u se o u r pens
t o h elp bring the cost o f t he
t o o ls of our hob by d own to a
le vel where that cost is no t a
m a jor s t um bli ng b lock to
would·be amateurs. Iii i h t n o w
w e are tr'yin~ to ~et mor e
youngsters In teres te d In ha m ra­
di o . Wh en t h e y lo o k at t he cos t
of new e q uip ment, t he impres­
sio n is t hat ours is a really
ex pensi ve h o b b y . This sto ps a
lot o f them c o ld . o r worse yet ,
t urns the m t o CB where equtp­
m ent is t raded m ore o fte n a nd is
ava ila b le at lower c os t .
Bob WA81M O ,
230 Moo re , Avon L ake O H

I se ld om writ e letters sin ce
I'm primaril y interes ted In te ch
ar ti cl es a nd the rest b e damned,
but when r read th e (S wan)
ga rbage, I Jus t had t o drop you a
line . T hal had m e roiling on t h e
floor. clu t ch in g my sid es. I'm
gig~ling as I write t his.

By t h e way , had a n ice QSO
wit h a Swan e m p lo ye e couple of
weeks alto. We di scussed t he

in tw o hundred CB'ers ha s t he
knowhow to modify t he 1011 .
The ad said t h at the trans mit
fu nct io n was sim p ly le ft out of
the relay sw itching circuits, the
re st o f t he elec tronics is already
b uilt in for th e CB m o d . I a gr ee
o ften w it h your magazine's cr i t ­
Icism o f th e ARR L and believe
you re cently m e n t ioned t he ir
de a f ea r o r so m et h ing t o that
eff e ct , Your fil in g of commen ts
co n ce rning t he 1011 in the
wa steba sk et is ty p ical o f A R R L
no no bjective t hm kin g. I sin ­
cerely h o pe that I have m ad e
m y po in t ; I d o n't o fte n wa ste
ti me wrtetna na st y lette rs a nd
I'd ra th er sp end it r eading the
many exce llent a r ti cles in 73.
Ambrose W4G lIV
538 E. Sanfo rd , Aub urn AL

May I o ff e r a mild objectio n
to your e d itoria l in November
73, which co n cer n ed t he pres­
sure on Sw a n to d iscontinue
productio n of t he 1011 t ra ns­
ceiver? You sa y t h e CB'er could
not mo dify t he 1011 f o r trans ­
m it us c on 11 m . They wouldn't
have to ! A mate ur Electronic
Supply o f Milwaukee, Wis. al­
r eady h as t h e unit list ed in t heir
ca ta log, " m o d if ie d by AES to
transmit on 11 m for use outside
of U .S." I se c t h e sa m e re latio n
here as se ll ing ill e ga l drugs. It 's
like sa y inR " let me se ll you this
du/ >e, b ut it ' s illegal to take." I
be ieve o ne of t he t h in gs a ha m
ha s h ad to b e proud of is the
cu stom o f d oi ng p olice work o n
hi s ow n .,banQs. I t h ink t h is is
what has been done in the Swan
101 1 c asco I d o n o t b eli eve t h is
was t h e in t e n tio n of Sw a n. I
ha ve a Swan rig a nd ca n vo uch
fo r very fair d ealings from t h ese
people. Ho we ver, they h ave in
the 1011 a re ady -made (min us a
few " specia l m odifications") il­
lega l CH ri~ to b e a d de d to the
a lre ad y too- long list being pro­
m oted by m o n e y-h ungry de al­
er s.
Ge ne WA 5ETK,
Box :~8 1 , Texico NM

(M ore letters: p. 108)



RADIO BOOKSHOP BIG DEALS
73 USEFUL TRANS ISTOR
CIRCUI TS If you 've been
lo o k ing for a t ra n sis t or circuit
t o d o a spe cia l jo b , chances a re
t h ere is a circ ui t in this b o ok
that w ill give you a head st art.
It co vers circuit s fo r a ud io ,
r eceivers, transmitters and test
e q u ip m en t .
10 0 6 . . . . . . . . . . . . $ 1

S I M PL IF IE D M ATH D oes
m a th scare yo u? It sho u ld n 't .
This eas y-t o -u nd erst a nd b o o k
e x p la in s t he simplified ex po ­
n ential sys tem of ar it hmetic,
si m ple fo rmulas, lo garithms,
and t heir applic ation t o the
ha m sh ack .
10 0 7 , . . . . . . $5 0 ri

OX STUFF
C US T O M M AD E O X
CH AR TS When yo u need a
OX b eari ng yo u n eed it im ­
me d iately. You do n ' t w a n t t o
ha ve t o lo o k it u p o n a m a p o r
fidd le w it h a atcb e . The se Cus­
tom OX Chart s a re co m pu te r
pr in t outs for yo ur e xa c t sha ck
lo ca ti o n a nd giv e t he bearing
and m ile age for e ve ry country
in th e w o r ld . T hey are printed
o u t b y ca ll J'rc fi x f or sp eed of
lo ca tio n a n th e ca p it a l city is
in dicated .
Custo m DX Chart, 12 0 6 ppd $ 4

>,

F A BU LOUS DX M AP OF
THE WO RLD S how vis it o rs
O X y o u 've worked . Wall
sized (2 3" x 3 1") : sh ip ped
fla t in m a ili ng t ub e : suitable
fo r fr amin g: m ost co mplet e
m a p a va ila b le : u p -t o -d at e
wo rl d p re fi xes sho wn: colo r in
co un tr ies a s w or ked: sho ws
isla nds , r e e fs , ra r e O X spo ts:
use co lor ed m a p pins fo r di f­
ferent bands.
1207. , ,. ... . . . .. .. . $ 1

O X HANDBOOK In cludes
gia nt w or ld country-zo ne wall
m ap . A rt icl es o n Q SL design
secr ets , w in ning nx conte st s ,
OX CC rules , D 'Xped fti o ns , re­
ciproca l lic e nsing an d many
mor e . World pos tage rat es .
WAZ r ecord list s, time charts,
propa~atlonbetc. S pecia l ham
map s and earing charts . A
m ust fo r t he DXe r .
102 1 .. ,$3

A HAMSHA CK WITHO UT A
GLOBE ? Il IDICULOUS! Par­
ti cu lar ly wh en these fabulo us
Ham m o n d globes (t he b es t In
the biz) a re av a ila b le at o ur
low, lo w pri ce! 1 3" In flatab le
glo be (gu a rante ed , b y t h e
wa y ) r egu lar ly se lling for $ 1 5 ,
no w s pecia l, w h il e the y la st
1208, ... ,. , . , .. ' .on lv $ 10
1 .1" ligh te d in fl a ta b le . glo be,
regu larl y ,$ 25 IlO W

12 09 . , , , , . , . , ... . on ly $ 15
We ha ve II. few o f t he se in
st o ck a n d w hcn they are go ne ,
that 's i t!

MAG N ET I C CAR S IGNS
Pu t t h is ea sy-t o- r ea d magne tic
ca ll sign o n yo ur ca r when yo u
are on a trip a nd m ee t th e
ha m s a lo ng t he wa y. Co me s
r ight o ff w he n the XY L d rives
t he ca r

h
i f she d oe sn 't wa nt to

b e b ot crcd b y h ams t o o ti ng
at h er . Se nd $ 4 a lo ng with
your ca ll le t t er s t od a y!
12 0 1 , , .. .. . , .. . , . $ 4

LA P EL BADGES Na m e and
ca ll id en tifie s yo u a t club
m eeting s, ha m f est s, bust ed po t
pa r t ies . Hand e ng ra ved b y sk il­
led New Ha m p sh ir e craftsm a n
wi t h lo ving ca re . O n ly o ne
lo u sy d oll ar. Se n d firs t n ame
an d ca lL
12 0 2 . , , . . $ 1
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NCX-1000

N A T IONA L NCX .10 0 0
T RANSCEIVER T ransistor ­
iz ed t r ansce iver (exce p t fo r
d r iver and fi na l) r u ns 1000
watts, yet is just a b it lar ger
than ord in ar y tr a nsceiver!
Co m ple te kilowatt ham sta ­
t ion in one small

l
li gh t u n it .

Test ed by 7 3 staf a nd found
to be a r e ally great unit . T h e
w o rl d o f transistors and ICs
mak es it possib le to h ave a
co mplete k ilow a t t a ll ba nd
ha m stati o n in one small unit !
No t m uch la r ger than nor m a l
tran sce iver yet r uns so lid 10 0 0
w a t t s. Ex t remely sensitive,
processed sp eec h fo r m a xi­
m um umphs whe n wa n t ed ,
ever ything you need in one
lit tl e pack age . Only t u bes ar e
d ri v e r a n d f i nal. Th e
N CX-10 0 0 lis ts for $ 11 0 0 a nd
is a n u nusual b argai n a t t ha t
pr ice. The 7 3 test u n it, u sed a
fe w d a ys and under b ra nd n ew
fac t o r y warra nty. is a vailab le
t o the first $7 0 0 ch ec k re­
ceived.

GR 1105
G .R . F REQUENCY MEA ­
SURING E Q U IPMEN T TYPE
1105A T h is prim ar y fr e ­
q u en cy standard w ill m ea su r e
from 1 H z to o ver 100 MHz
~itht~n lOcurM U'z .ofTOhl: crsCI:
laY)Oratory standa rd used pr t­
marily fo r ca librating o t h er
eq u ip m e n t . This is t he last
word in fr e q uency sta nda rd s.
Send for d e t a ils .
Sp ecia l $ 1995

10 06

15 umUl ,

.jJ
100 4

.- I

~_. . j

AMATEUR TEST AND M EA­
SUREM ENTS By W5 REZ.
Using YOM , Scope VT V M,
d ip per . SWR b rid ges . etc. Cov­
ers a m a te ur, user s of test
e q u ipme n t in t h e h a m stati o n .
20 8 pages , so ftb o u nd . In t er ­
csti ng ly writte n \ covers t uning
r ecei ver s, all kmd s o f t rans­
m it.t er s , etc . Invaluable fo r
e very hamsha ck ,
1 0 12 . , . " .. " ., ... . $5. 5 0

E LECTRON l CS F O R THE
AMATEUR By W5H.EZ. Hard­
b ound book , 27 2 pages . Cov­
ers en ti r e th eory needed for
passi ng amateur lice nses . F in e
b o o k fo r ins tructors, and for
a mateurs wa ntin g a r efresh er
c o urse b ef ore e x posing t h em ­
sieves to t he FC C examin ers.
li a rd b o o k b o oks lo ok nice and
last .
10 13 , $ 7.95

BOOKS!
AD V A NCED C L ASS STUDY
GU IDE Up-to-th e-m inu te sim­
p lifi ed t he o ry, wr itte n w it h
the begi n n ing radio a ma teur in
mind . T his un iq u e b o ok co vers
all aspects of the t h e o ry exa m
fnr th e Ad va nced Class license
and has h elp ed h u ndreds o f
ha m s t o sai l t hro u gh t h e exa m
...n o th ing else li ke it in pri nt .
10 0 1 $ 3.95
JOOJ/l H ard bo u nd $ 6.95
EXTR A C LA SS L IC E NS E
STUDY COURSE BOOK T h e
E xt ra Class Licen se Study
G u id e is n ow a va ila b le in book
form as a p ermanen t ad ditio n
to your r adio lib ra ry . T h is Is
the comple t e course t ha t w a s
p u b lished in 73 , co ver in g
every tuchntca l ph a se of t h e
new licen se exams for th is
h igh es t cl ass o f a m a teur li c­
ens e. T his also cov ers . in the
e e s te s t - to -u nders tand fo rm

jjus t a b o u t every t e ch ni ca
ques t io n lik el y to b e as ked o n
t he F irst Cl ass R ad io te le ph o ne
exam. T h is ts the fi r st st udy

~voJtrtscen e~~r t~~bl~~~~o~he~t t~
radio ca n und erst and it . Wit h
this book you ca n face the
FCC e xa ms k no w ing t ha t you
und ers ta nd t h e t heo r y and
with no fe ar of re wr itten q ues­
t io ns.
10 0 2 . p pd US A $ 4. 9.5

vn r AN TEN NA S This ha nd ­
b o o k is a co m pl e t e c o ll ec t io n
of u p -t o-d nt e in fo rm ati o n
about V HF a nd UH F an ten­
nas , w it h d(~ sign hi n t s, co n ­
str uct io n and t h eo r y . If yo u 've
b een wo n rle r tng w hat array
you need, t h is boo k w ill give
you en o ug h ba ck ground t o
mak e t h e :ri~h t d e cision .
100 .1 . . . . .$ 3
C O A X H A NDBO OK In­
va luab le book for the ham o r
t he lab a nd fo r everyone else
w ho d oesn' t wan t to h a ve t o
kec p a w hol e lib ra r y o n ha nd
f o r re fer e n ce . .. o r even
w orse ha ve t o w rit e to t h e
m anu lacturer for coax s pec .
10 0 5 $ 3..



All b ook s and it ems postpaid
in U.S.A . unless otherwise in ­
dIcated . Send cash , check.
m on ey ord er . etc .• to:

Buy lavish ly ! Ord er today fro m:
RADIO BOOKSnOp
Peterborough N H 03458

RADIO
BOOKSHOP

WORLD 'S F INEST LO G
BOOK? D esigned and ex ecu­
t ed b y W2 NSD/l, t hi s is the
m ost releva nt ama teur radio
log ever d esign ed . This is a lo g
for today . It has a colu m n for
the date, one for t ime and o ff
of ea ch con tac t , a small co l­
um n to ind icate wh ethe r yo u
ca lle d t he sta t ion con ta c ted
(or CQ ) o r not. a good wide
space l o r the statio n ca ll con­
tacted. little co lu m n s for t he
reports. a aced space for his
loca t ion , a QSL co lu m n . and
lots of ro om fo r notes T he log
is the lon~ wayan stand ard
8 1h " x 11 ' pap,e r and pa dded
in to pads o f 125 she ets. with
ro o m for 20 contact s per pag e.
The w ho le book of lo g sh ee ts
w ill ca rry you through 2500
co ntacts . There is a place to
indicate on ea ch sheet th e
b and beinJ! use d and the pow­
er in case these change now
and t h en. Th e log pages can be
numb ered for fil e card r efer­
enc e. Why us e a lo~ book
d esign ed in t he 1920 s? th is
one w as d esign ed fo r use in
th e 70 's and is exac t ly ri ght
fo r th e OX 'er , and rag chew er ,
or even the round-tab le d eni­
ze n . It w ill w ork for RTTY ,
ATV or even slow scan tele­
vision. Never h as a log be en
mad e ava ilable w hic h is as
handy as this ge m . Wh y keep
st ruggling w ith those r ine: b in­
d ers wh ic h ge t all b ent o ut o f
shape ? G e t th is fir st rea lly
modern lo g.
121 0 only $2 ppd.

DESK PLATE
DESK CA L L PLATE Up to 20
le tter s on a de sk plate , em­
b ossed w hi te letter s on w al n u t
b a c k g ro u nd ; ebony sta nd.
Lo ok s gr ea t on r ig w it h yo ur
nam e and ca ll . Watch envy
race through your neighbor­
ho od . Send alon g 20 w ell
chosen le tters (spaces cou n t as
le tters too ). in clud e a ni ce
fresh t w o dollar b ill . and give
u s a st ro ng hi nt o n where to
ma il the exquisite crece of
cra ftsman ship .
12 0 .1 $ 2

L atest Edition - POPULAR
TUBE & TRANSISTOR SUB­
ST ITUTION GUIDE Brand-

ti~~ ! u.fg:t~~ s~n~e:d~~cs~be~l:
tuti o n d ata for both tubes an d
transist ors all In one h andy
brand-new vo lume ! N o longer
d o you have to refer to o ne
su bs t itutio n manual for tu be s
and another for tran sist ors ­
everytlng is h er e in o ne quick­
re ference gu ide. List s 99 % of

~~~rtu~~~danfotr~~ s~~~~~s Mo~'~ ~
o ver , only reaS ily-avail ab le
a nd co m parab ly- priced subset­
tutes arc list ed . No longer d o
you have to sea rc h th ro ugh
list s o f t ubes and t ran sisto rs
you 'll rare ly see in use . o r

. search through pa ges of irrele ­
vant material to find a subs ti ­
tute . Wh y buy a $ 10 swit chi n g
transisto r w h en a 89t' pop ula r
type w ill d o t h e Job b etter?
Contai ns 8 big secti ons -.fo ur
devoted to tubes and fo ur to
transist o rs ; Popu la r R eceiving
Tubes. Indust rial and Co rn­
mereta! Tub es. Americ an Sub ­
stitutes for Fore ign Tubes.
Tub e Ba se Diagram s. Pop ul ar
T ran sis to rs. Am eri ca n Sub sti ­
tutes for F oreign Tran sisto rs.

g~g~tit~te~.ur~~~~ si;{~~ns~~~~
Diag rams and Manufact u rer
AbbrevIations. You'll find thls
guid e to be one of t h'e most
practical ever yd ay a ids yo u've
eve r used . 224 pps .. 8 Se c­
ti ons.
1 0 2 2 . , . , . , Softbo und $2.95
1 0 2 3 .. . . . Vinyl Cover $4 .95

GUNSMOKE

BUY BINDERS FOR YOUR
73 and win t h e love of a
b ea ut iful girl. Gorgeous red
binders loo k great on yo ur
shelves and also keep the mag­
azines from d isappearing or
b reaking. Come wi th se t of
year stickers. Get enough bin­
ders to protect all tho se b ack
issues too.
1205 , . . $4

G UN SM OKE? Blow your
mind on o ur b ack issu e b ar ­
gain bunch , 30 (c ount 'e m)
ass orted (we ho pe) back is­
sues. all b e fore 1968 . for the
incredibly lo w pr ice of $6
po stpaid ( hard ly pays for the
postage) . These a re packed b y
slave lab o r (t o cut costs) so
please ignore not es calling for
he lp. e t c ., th a t may be slip ped
in to the bund les .
1204 $ 6

SPECIAL! R AR E BACK IS­
SUES The back issu e of 7 3

f::n s~e~ o:Oth~?~~; e:~e ~~~~
tinued article yo u only read
the end of - can b e yo ur s for
a mere pittance! Most issues
are in stock and are availab le
for $ 1 each. T h e exceptions
that prove the rule are listed
below :
D ee .G8 , Nov.G9. Feb.70. Oct.
70 $2
J an. G5. Apr.65, Jan .6G. Jan .
67 .• .•. . . .• . . . . .• . .. . . $3
Ja n.61 , D ec.63 , Jun.6G. Jut
6 6... . . . • . . • . . • . • . • • $100

--

10 10

f ...~mt

. . . . . $ 7.95

AVAILABLE

~
101 9

r a d Io
h a ndboo k

H OW TO F IX TRANSISTOR
RADIOS & PR INTE D CIR ­
CU ITS. Do yo u throw t h ose
li t tl e rad ios away when they
st op ? Wasted m o n ey! Easy to
fi x w it h t his m anual. Worth
m a ny t im es t h e low pr ice . N o
se rvice m an o r amateur should
b e w it hout th is t remendous
book.
1 0 1 6 .

SCH EMA TICS
$ 1 each.
nOI. ARR-15 from J une
1965 73. ll-age 78 .
1102. ARC-2 72M Guard
Chann el Receiv er.
11 0 3 . SS B 'I'ransetver , Nov.
10617 3 Pa ge 23.
1104. R5 0 8 /A R C. June 1965
page 48, b ef ore & af ter .
Bu y lavishl y ! Ord er today from:
R ADlO BO OKSHOP '
Pet er b orough N H 03458

EDITORS & ENG INEE R S
R ADI O H AN D BO OK Hard ­
b ou nd . La test (l8th editi on)
b y W6SA I. This is the m ost
co mple te ham handbook ever
pub hshed. Makes all o t h er
handb o oks look like comic
b oo ks. 8 9 6 pag es .
1 01 8 , $ 1 3.5 0

EDITORS & ENGINEERS
RADIO HANDBOOK Hard­
b ound . W6 SA I (17 th edition)
re duced for cl earance , limi ted
supply availa b le for fast ac ting
ama te u rs. Last chance to get
t h is "gr ea t book before it is
gone forever .
10 19 $ 10

ELECTUONICS REFE R ­
E N CE HANDBOOK Hard ­
b ound . W6TYH handbook of
basics an d cir cui ts. Complete

ia~15 ~i~ .o.f. ~~ .s:~ . ~~~i:r6.9~

DIOD E C IRCU IT S ll A N O­
nOOK An inval uabl e reference
b o o k . Covers re c tifiers, m i x­
er s, detectors , m od ulat.ors , FM
d ete c t o r s , noise li m iter s, AG e,
BF O /Q -m u l ti plie r, AFe, v an­
ca p tuning a u d io cli p pe rs, bal·
anced m od s, f1eldst rength m e­
ters, HI<' probes , ze ners . con ­
t ro l circu its, e tc . 1 11 d ifferen t
cir cuits.
10 0 4 .... ... .. .... . ..• $ 1

•• TRA NSISTOR PROJECTS
FOR T ilE AMATE UR " A col­
lecti o n of 7 3 ' s m ost pop ular
ha m pr oject s, se le ct ed by YOU

It he re aders, a nd ed it ed b y Pa u
P r a nc n (Mr. S e m ic o nduct or
him self) . T h is has got t o b e
th e b est, m o st auth o ri ta tive.
most univer sally app eal ing co l­
lection o r up-to -date c ircu its
ever pub lished.
101 0 $3

FM BOOKS'
FM ANTHOLOGY Vol. 1.
T h is b o ok is largely a col-e
lecti on from r'M Bu lletin. ed it ­
ed b y K 6 7MV lI " a nd
WA8UT B. The material is t a­
k en fr o m t he ed iti o n s of F eb­
~~aJl. 19 67 throu gh February

10 0 9 , .. , $ 3

FM R EPEATER HAN DBOOK
K6MVH . Book is requi red fo r
a ll re p ea ter operators and
must re ad ing for a ll FM'crs.
Onl y co m ple te book on th e
subjec t . It is a lso one of th e
be st se lli ng b ooks in amate ur
rad io to day .
101 0 H ard bo u nd $ 6. 95

" TH E BEST OF FM " A hu ge
selec tion of F M J o urnal ' s fin ­
est t echni cal and con versio n
a rti cle s, never b ef ore reprinted
in an y o t he r magu lnx e. The
conclud ing seg ments o f those
co n t r o vers i a l " CH R O N­
ICL ES"! Se lected F M ed itor­
ia ls to show a broad view o f
the pr ob lems fac ed b y FM'ers.
Th is book compri ses Volume
II o f the F M antho logy, and
includes an " Edit or ' s Choice"
sele ction of top flig h t articles
fr om F M J ourn al... fro m March
19 68 to May 1 9 G~ .
1011 $4.95



E. M . Wagner G3BID
5 Fem crot t Aven ue
London, N.W .3, Engla nd

LXfor
Leisure

I f y ou wou ld like a leisure ly vaca tio n
with a bit of am using radi o operation

thr own in , you might co nsider Luxem­
bourg.

The Gr and Duchy of Lux embourg is a
small co untry righ t in the mid dle of
Western Europe. It has fro n tiers wit h
Belgium , German y , and France. It is an
independent co untry but mainta ins a cur­
rency union with Belgium, which mea ns
tha t I Belgian franc equa ls I Luxembourg
fran c, and both Belgian and Luxembourg
currency circulate freely in Luxembourg.
No te , ho wever , that the reverse is no t tru e.
Luxembour g fra ncs are not so readily
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acceptable in Belgium, so visitors are recom­
mended to change their Luxem bourg
francs into Belgian fran cs before leaving
Lux em bourg.

Th e coun try is also part of th e Benelux
Customs Union .

For so small a co untry it is qu ite
sur prising wha t a large varie ty of d ifferen t
types of scene ry, of ways of life and even
of activity , it represents.

Th e co unt ry is far fro m flat. While it is
not mountaino us in an alpine sense, it is
very hilly and has ma ny bea ut ifu l valleys
and rivers, as well as the high plateau .

It s act ivities vary largely.

73 MAGAZINE



In th e sou thwest is the large mo dern
steel industry. ( Luxembourg is the cente r
of th e Eu ropean Coal & Steel Community) .
Th e ca pita l city ce lebrated its millenium a
few years ago , fro m which it will be clear it
is a very ancien t city with arch itect ure and
ruins covering many cen tur ies . Perhaps the
most rema rkab le feat ure is the very deep
valley of the Al zet te which divides th e city
into two part s, with steep cliffs overlook­
ing the valley and where ma ny of th e
medieval forti ficat ion s we re bu ilt.

Furt her nor th the co unt ry varies from
agri cult ura l land to the large ar tificial lakes
created by variou s dams on th e rivers.

The main roads are good and fas t. The
minor roads are goo d and slow. Here is
some of the mos t deligh tf u l leisu rely
moto rin g one could wish for with th e well
sur faced bu t narr ow roa ds winding up su ch
lovely valley s as th e Mullerta l along th e
En tz-Noire river in what is called Luxem­
bo urg Swit zerland , the Sure Valley, the
Moselle Valley (don 't fo rget th e wines ) .

The valleys ofte n end in steep climbs on
to a high plateau with ma gnificen t views
for miles in all d irec tio ns.

The food is good and abu nd an t. Both
French an d Germa n wine s are ava ilable ­
try the Luxembo urg wines grow n along
tha t stretch of th e Moselle which flows in
Luxem bourg.

So far this reads like a travel agen t 's
pamphle t. What has this to do wit h
amateur radi o? Plenty.

Luxembo urg grants reciprocal licensing
to the USA, Britain , France. Belgium,
Holland , Germany, and through th e "G "
license to most mem bers of the British
co mmonweal th , as well as o ther co un tries.

T hou gh Luxem bourg is no t a " rare"
coun try by rea l DX standards, it is suff i­
ciently un common for th e LX call t o be
mu ch more sough t aft er t han a W or a G,
or an F or a DL call.

The varied type of coun try prov ides
q uite fascin at ing diffe rences in propaga­
tion . Fro m the high plateaux excellent
mo bile op era tion can be obtained to the
who le world . \'lA C mo bile cou ld be
worked in a day ! Descending into one of
the valleys whil e in QSO yo u may lose
your contact comple te ly, or in anothe r
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valley find you are st ill in contac t ! Portable
o pe ration fro m th e man y co un try hotels is
good fun to o .

My fir st por table o pera tio n took place
at the Hotel Hames at Boulaidc in Western
Luxembo urg. T his is a small unpreten tio us
ho tel whose proprietor was most coopera­
tive in every way , even acc omp anying me
to a farmhou se next door to ob ta in permis-

LX 1SX at the Boy Scou t Jam boree station
LXlJl\T at Et teJbruck.

sian t o put the tra p d ipol e on the farm­
ho use ro of. One of o ur first QSOs was with
New Zealand . He also helped arra nge fo r
my batter y charger to be co nnected to th e
ho tel supply to charge the mo bile batteries
overnigh t. (But bring your own charger. )

Our good friend ON4PG carn e over
from Ari on to visit us and help with the
an te nnas.

From there we decided to try a d iffer­
ent location in Eastern Luxem bourg wh ere
at Berdorf the Pare Ho tel was also mos t
coope rative and o the r antennas were

L X 1SL ope rating at Niederanven near Luxem ­
bourg airport.
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LXlSI of m oon bounce fame at his station at L ux em bourg airpor t .

erec te d , includ ing a mo bile wh ip out of the
ho tel wind ow wo rking first agains t a
qua rte r-wave of wir e, and then aga inst the
lead roo f of th e ho tel. Japan was worked
by both me thods.

It was on th is occasion tha t my good
friend ON4PG was killed in a motor
acc iden t. But no t , as some rumors had it,
wh ile he was op era tin g mobi le . He did not
even have a rig in the car whe n the acc ide n t
happened.

In 19 68 we went later in the year - in
October. We were lucky, bot h with th e
wea t her and the DX condit ions. We went
to Beaufor t in Eas tern Lux embourg whe re
the Hot el Meyer allowed us to put up three
ant ennas: a trap dipole , a Cushcraft Ham
Stik Dipole for 15 meters, and a Min i
Pro ducts coaxial vertica l di pol e for 10 , 15 ,
an d 20 me ters (6 meters is no t allowed in
Lux e mbourg) .

T he results were mos t interest ing. We
worked in to VK, Z L, and J A most mo rn ­
ings and the States and South Am erica
mornings an d eveni ngs. Alt houg h th e hote l
had a for est of TV antenn as an d was
receivi ng p rograms from Germany,
Belgium, and oth er places, no TVI com­
plaints were rec eived.
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So far onl y HF and LF co mm unicati ons
have been discussed , bu t Lux embourg is
e xcellen t cou ntry for VHF activity.
Remember LX·ISI who made a mo on ­
boun ce QSO with KP4 on % meters? Here
is an advanced and sop his ticate d amateu r
wh o is rea lly knowled geable on all matters
of VHF. Having made his .x;. me ter EME
contact, he had already dismantled the rig
and the antenn a, prepa ring for better
th ings, so I could no t photograph t his. He
is no w work ing meteor scatter on SSB, and
has probably mad e the firs t me te or scatter
SSB QSO in Europe - one with Hu ngary
an d one with SV IAB . His shack is im pres ­
sive but his kn owledge and unde rst and ing
are far mor e imp ressive.

Nor should we forge t hi s br ot her-in-law
LXIDC, who put Luxemb ourg on the map
many years ago on AM soo n after World
War I/.

Then th ere is the cha rming gen tleman
who runs the PTT and adm iniste rs the
reciprocal licensing, LXlJW , well known at
the lT V and IA RU mee t ings.

Besides the older and more exp erienced
am ateurs there is a crop of you ng enthu­
siasts coming along. I met two am at eurs
who had been lice nsed less than a ye ar.

73 MA GAZ INE



Both were on SSB - LXI SL at Niederun­
ven (whose photo appears he re ) an d
LX ISK, who is a teach er at the Dieki rch
High Schoo l and or gan ized and ran t he Boy
Scou ts J amb oree on the Air Sta tion at
Ette lhruck wit h a Galaxy V

Revert ing once more t o VHF , Luxem­
bourg 's situa tion and the high pla tea u
loca tion enable QSOs to he made on VHF
with Germ any, France, Belgium, Holland ,
Britain , Switzerland, an d ma ny other Eu ro­
pea n countries. While I was there we
experienced a temperature inversio n which
produced VH F I)X in several dire ct ions.
LX ISI was ac tive on SSB o n 2 meters
when I called on him.

Abov e all , th is variety of scene ry, thi s
var ie ty o f radio co ndi tio ns , this variety o f
form of amateur act ivity can all be enjoyed
in a leisurely fash ion. The distances arc
remarkably short. It is but a half-hour's run
fro m beautiful Mullcrtal to the cap ital city ,
or fro m the high pla tea u - with excellen t

I

The Mini Products C4 multiban d coxia l vertica l
dipole on the Hotel Meyer at Beaufort from
which G3BID/LX ra diated , wi th the head of
G3BID vi si ble in the skylight.
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DUAL GATE MOSFET

PRE-AMPS

~
to 175 MHz. 82 1.95 ppd.
to 300 MHz. 825.9 5 ppd.

• Ava ilable fr o m 5 M Hz. to 300 MH z. Bandwi dth is approx i­
mate ly 3% o f fr equency .

• Vo ltage ga in 30 to 40 DB depending on f requency.
• T w o Dual G~te MOSF E T amplif ie r stages w it h each having

a tuned input and tuned o utpu t . Each Daul G ate M OS F ET
is actu ally a n in t eg ra t ed cascade Circui t thus giving you 2
ca scade circu its equiva len t to 4 t rio d e s.

• Except ionally lo w noise (2 .5 D B at 17 5 MHz. ) , greatly
red uced cross m o dulation a nd 10 t imes t h e dynamic range
(s igna l handling capabi lity ) o f the best bi ·polar t ra n sisto rs.
Also supe rior to pream ps using ju nction FETs and Si n g le
Gate MOS FETs.

• Pa ne l m ounted m anual ga in control.
• T y pe 8NC input a nd o ut p ut re cep t ac les f or m in imum lo ss

at U HF. Standard Impedance is 5 0 -7 5 ohms.
• Carefully t u ned at our la bora to ry w ith sweep genera tor and

o sc ill osc o p e for the b est band pass characteristic .
• F u ll w a ve U HF di o d es p r o t e ct inp u t t ra ns ist or .
• O perates on 6 to 16 vo lts DC , 5 t o 15 M a.

New York City a nd Stat" residents add loca l sa les t ax .

VANGUARD LABS
Dept. H

196·23 Jamaica Ave" Hollis, NY 11423

Tell Our Advertisers
You Saw It in 73

propagation of the regio n around Vian den
or Boulaide - to the deep gorges of the
Sure or th e Entz .

Th e hotels in ma ny of the litt le villages
are good , and one 's nights can be spent
away fro m the no ise of traffic and aircraft
and the fumes of diesel lorr ies at eleva tions
of 1500 or 2000 ft in fresh air.

T he keynot e is leisur e. So, by logical
ex tension, as WX is a universally accepted
abbreviat ion for weather, LX could be
accepted as an abbreviation for leisure .

. . G3 BID •
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Try DXing the

~
~\

. ~the HARD Way!
Bill Conklin K6 KA
Box 1
La Canada CA 91011

The editorials in 73 ab out an African
Safari and a tri p around the world

gradually got to me. My wife Jo , WA6VEJ ,
listened to me reading about the plans and
said, "Why don't yo u go?" After talking
with Wayne and my tra vel agent I could see
that it would be almost impossible to get
all of the visas nee ded in the few weeks
remaining.

Jo brought me right out of the letdown
by saying. «Well, tha t's too bad, why don't
both of us go a lit tle later on?" And there
went thirteen kilobucks!

We looked over the weather fo r each
place we wanted to visit and decided that
our best compromise would be to go
westward. starting in winter.

I had in mind getting on the air fro m as
many of our stop s as possi ble , using local
equi pment , as Wayne had advocated . An
on -the-air di scussion of the trip brought an
invitati on from Trevor (ZK IAR) to visit
him for a few weeks in the Coo k Island s
and help put ZK I ba ck on the air in style.
The license tur ned out to be no problem,
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bu t the visa was contingent upon our
getting confirmed reservations out of Rara­
tonga ; but, as I found out, there are no
reservations out of Rar atonga . They have a
six-month backl og of peo ple wa nting to
leave and tha t is a long waiting line. Well,
so mu ch for ZK1.

Letters to embassies were sometimes
answered. Some cou ntries wo uld allow me
to operate , some wouldn't, India takes
8- 10 weeks to grant a license . The
Australian license was SA2.40. I considered
stopping at Norfolk Island to operat e
VK9R H, bu t then I heard th at two other
op s would be activating Norfolk so I
decided t hat our time migh t as well be
spent elsewhe re to better profit. The
Russian embassy was hesitant at first , but
then an agreem ent reache d by the IARU in
Yugoslavia pav ed the way and [was able to
ap p ly through th e ARRL and get
UI8 KAA/ K 6 KA in T ashkent a nd
UI8KBA/K6KA in Samarkand, complete
wit h stree t addresses and signe d by
UA3AF. This whole thing took many
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letters and ph one calls to accompl ish. I
suppose I sho uld have known that it was
really just a big runarou nd, but I was
optimistic . Ugand a and Iran came up with
permi ssion to opera te, so things looked
encouraging.

Should I take along a rig or plan on
using exis ting equ ipment as Wayn e did on
his trip? Aft er mulling over th e pro blems
involved , I decided to leave . th e gear at
home and do the best I could in each
country . The cos t of carrying along a
transceiver plus all the accessories I would
nee d to meet the cond itions in a cou ple
dozen countries was prohibi tive. The rig
wou ld have to be able to operate from
abo ut 90 to 270 volts at 40-60 Hz. Then I
would need antennas, a tu ner, and spare
parts. It was ju st too much . Ge tting all that
stu ff throu gh customs could be an expen­
sive bore and I cou ld just as well find
myself in a position with the equipment
sealed in a custo ms locker in one to wn
where I had ente red th e cou ntry with me
want ing to leave fro m some other city. If I
had been going spec ifica lly on a DXpedi­
tion it wou ld have been different , but in
just about every place I intended to visit I
would find a local amateur station set up
that I cou ld use.

Even though we sta rt ed over six wee ks
before th e trip to get our visas which
would perm it us to enter t he countries we
int ended to visit , we didn 't have them all
by departure time and, even wo rse, ou r
passports were tied up in the U.S. mail
somewhere in Los Angeles or Pasad ena .
Ju st five hours befor e our plane left we
managed to find th e passports by going
through 42 sacks of mail at mid night in the
Pasaden a office . Traveling is tiring even
before you trave l sometimes.

We sto pped off fo r a breather at
An chorage and then on to Tokyo. After a
few days sightseeing we went on to Hong
Kong and met Pete Pitt (FS6F O), a CW
man, and Tony Willis (VS6FS) of SSB
fame. They hadn't heard about rec iprocal
licensing yet, so I had to just listen instead
of operate. Drat !

Tou gh luck in Borneo too. Hiew Fui
Siong (ex -ZC5VS) at the Posts and Tele­
communications explained tha t t here were
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no active ama teurs in 9M6 at th e time.
There was a nice new ham stat ion at
Labuan Island , but our luck running true
to form ; we were there only for a few
minutes for a refueling stop . It continued
in this vein at Brunei Town when we
missed Mike (VS5MH), who was attending
an officia l luncheon during our sho rt stop.
My record was kept clean even in Sarawak
when we had din ner and visited Ron
Ske lto n (9M8RS) and his wife. Ron is with
Posts and Telecoms and th is was no t
consistent with «au thorized operations."
We listened.

Bali was a deligh t as a to urist attrac t ion,
but it was the same old story ha mwise. The
Bali Beach Hotel is $ 10 for a doub le room
and there are 1200 staff to wait on abou t
80 guests spread out in the 300 rooms.
There are no amateur stat ions.

The most active of the Singap ore ama­
te urs, Bob Sny de r (9V I LP), was in
Norway, but we did get together with
Har ry Pain (9 V I MT ) for dinner and th e
first break in our opera ting bad luck . Not
much of a break act ually, since only a few
Japanese sta tions were coming thr ough at
the time and no t p ne whisper fro m th e

U.S. '.
In Kuala Lumpur we visit ed Nara

(9M2LN) and his gracious wife Fa tima, but
again no ope ration on th e air. Thailand
turned thumbs down on an operating
permit , thou gh we did get to gether for
dinner with J ohn Moss (HS IWF). No luck
in Burma either. In Calcutta, Renga
(VU2RF) met us and too k us to visit
VU2D G, VU2HK , and VU2 RK. We learned
that a tall man and a woma n in hiking
clo thes had been through the Calcutta
airport ju st rece ntly with a letter from the
Maharaja of Sikki m (AC 3PT) asking them
to visit and ope ra te. YA I FV con tacted
AC3 PT a few days late r and th e DX
newsletters mention ed ot hers making con­
tact.

In Nepa l we visite d Father Moran
(9N IMM) at the SI. Xavier's School. He
was qu ite excited over the imminent arrival
of a Drake exciter and linear to go with his
Drake rece iver. We operated his old Joh n­
son Vikin g with an ou tboa rd SSB exciter
for a little While, bu t the band again did
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not op en to the Sta tes until well after we
had to call it a night. Fath er Moran
proudly pointed out the red sticker on his
ceiling which said, " W2NSD/l was here."
Th e next day, during th e SSB contes t , a
few weak W stations were heard , but
nothing was contacted .

In Agra, Ind ia, we had din ner with Col.
Les King (VU2A K) and Frank Williams
(WA6CLO) before going on to visit the Taj
Mahal and other palaces in the area. Les
had tried to get permission to opera te from
Sikkim, but had failed . He said that Gen­
eral Singh (VU2US), a member of th e
Rajasthan royal family J had succeeded in
get ting permission .

We were unable to find any amateu rs in
Kashmir. In Afghanistan I was able to
locate Fred Vogel (YA IFV) and operate
fro m his sta t ion as K6KA /Y A for an
aft ernoon and evening. The line volt age in
Kabul swings widely and you have to keep
one eye on th e line meter and one hand o n
th e Variac. Even so this is a po or place fo r
solid-state power supplies for t he lin e
volt age can shoo t up quite suddenly and
wipe yo u out. The bu lk of my contacts
were with th e neighboring Russian stations
and no sign what ever of any U.S. break­
through.

UISKAA/K 6KA

This was sure to be the mo st exci ting
and reward ing part of the tr ip from the
ham end . We arrive d in Uzbekistan and
tried to find the station I was supposed to
operat e. The Intourist guide said that the
school had been destroyed in an eart h­
quake and he would have to try to find out
where the sta tio n had been relocated . He
said he thou ght he could arrange for me to
operat e on the last evening of our visit to
Tashkent , which provoked me because I
had had visions of pu tting in four or so
hours every day during our visit . He
brought the Communications Minister to
th e hotel the next night , who agreed th at I
could operate as much as I want ed, at any
time. He th en proceeded to set up a visit to
th e stat ion fo r me for the next day for 30
minutes! Another Intourist guide turned
up the next night. He had no idea of where
to find the sta tio n, but we started ou t in a
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taxi and . by asking directions along the
way . we eventua lly found it. The SSB rig
was similar to th e S-line and ran abo ut
400W . There were about ten people pre­
sent and we got into a technical discussion
of th e rig which gave our interprete r a
terri ble tim e. Event ually they let me sit
down to operate . The y had a contact all set
up with UA4lF and th ey let me talk with
him . That was it ! I was absolute ly furio us,
bu t polite.

In Samarkan d the Intourist guide did n't
even pretend to try to h elp me find
UISKBA. The food and water in UlS
disagreed with us and one fellow who had
come up with us lost over 20 pounds
during his stay. I don ' t think I found five
bites of foo d a day that were edible. Th e
beer tasted like vinegar and they ran out of
bot tled dri nks called lemonai almost im­
mediately. Th e toilet s in th e hotel were
mostly broken and running steadily, so this
was solved by ju st turni ng off the water for
most of th e day and night. I t une d a
receiver and fo und that th ey had some way
managed to have only Iron Curt ain sta­
tions, with not a BBC or VOA statio n
coming through. We had to wait three
more days at th e Tashkent airport hot el
waiting for the rain t o stop down in Kabul.
This was a relat ively new hotel, but it did
not have a shower or bathtub in the entire
building, which was eight stories high .
There was just one toilet seat for men on
each floor. The light fixtures were coming
off th e walls and my bed came apar t twice
during the night.

EP2GF/K6KA

Harry McQuillan (E P2BQ) met us at
the Tehra n airpo rt and took us to his nice
home, complete wit h swimming pool, up
near the mou nt ains . The lo cal power went
through IOOV drops now and th en , taking
along diodes on th e upswings. Harry solved
this with 3B2S's. Ebrahim and Mary Nuban
(E P2BF) had a cockt ail part y for us whi ch
was attended by many of the act ive locals
including EP2AX, EP2RV, and Gerry
McKee (EP2 GF). I used Gerry's cali during
the few hours I was able to get on the air
fro m Tehran. Lat er that night I took a taxi
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For The Experimenter!
International EX Crystal & EX Kits

OSCILLATOR / RF MIXER / RF AMPLIFIER / POWER AMPLIFIER

OX OSCILLATOR
Crysta l control led t ransistor type.

Lo Kit 3,000 to 19,999 KHz $ 295Hi Kit 20,000 to 60,000 KHz
(Specify when ordering) "

~
INTERNATIONAL

~
CRYSTAL MFG. CO., INC.
10 NO. L EE • OK LA. CI TY, OKLA. 73102

Wri te lo r com pl ete catalog .

SAX-1 Transistor RF Amplifier $3.50
A sma ll s igna l ampli fier to drive MXX~1 mixer.
Sing le tuned input and link output.

La Kit 3 to 20 MHz
Hi Kit 20 to 170 MHz
(Spec ify when ordering)

PAX-1 Transistor RF Powe r Amplifi er $3.75
A single tuned output amp lif ier des igned to
follow the OX osci lla tor. Outputs up to 200 mw
can be obtai ned dependi ng on the frequency
and voltage. Amp li fier can be amp litude modu­
lated for low power co mmunication. Frequency
range 3,000 to 30,000 KHz.

BAX-1 Broadband Amplifi er $3.75
General purpose un it wh ich may be used as a
tuned or untuned amp li fier in RF and audio
app licat ions 20 Hz to 150 MHz. Prov ides 6
to 30 db ga in . Idea l for SWL, Expe rimenter or
Amateur.

MXX~1 Transist or RF Mixe r $3.50
A single tuned circuit intended for signal con ­
version in the 3 to 170 MHz range. Harmonics
of the OX oscillator are used for inject ion in
the 60 to 170 MHz range.

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

(Specify when ordering)



downtown and visited Ambassador Meyer
(EP3AM) at the U.S. Embassy.

We made a short visit to Lebanon,
having dinn er with Bill Fells (OD5E L) of
Collins Radio. Bob Adams (O D5BZ) was
out of town at the tim e, unfortunately . We
drove over to the Syrian border and ex­
perienced the same delays that Wayne did
while our passpor ts were minu tely inspec­
ted for any sign of an Israel visit. We forgo t
to bring along Rasheed YK1AA's phone
number so we missed visitin g wit h him in
Damascus. We went on to Jordan and
found that there was no ham activity th ere
either. In order not to cross Israel we flew
first down to Saudi Arabia and th en across
th e gulf of Aqaba, th e Sinai, and u p to
Cairo. From there we flew almos t im­
mediately down to Ent ebb e in Uganda and
on a tour up through beautiful Murchison
Park and a night at Paraa Lodge. Wayne
describ ed this same trip to you a few
months back so I won't tell you about all
th e elephants, hippos, cro codiles and other
game which is there in profusion.

Back in Kampala, the capital of Uganda ,
we found a discouraged Ernie Brice
(5X5AU). His Swan was defunc t. 1 wasn't
about to be frustr ated by any thing simp le
so we attacked th e rig with an ohmmeter
and "found that one of th e fou r diodes in
the bridge rectifier lacked a high back
resista nce. We clipped the rec tifier out of
the circuit , and the radio worked sat is­
factorily for the three-day per iod . I spent
as mu ch t ime as I could on the air, but was
limited because Erni e had to be with me
and I couldn' t keep him or his family up
too late at night .

Ernie had a mini beam with old coax, so
had put up a separate JSm dipole. Not
much seemed to com e out of the minibeam
on 15 and 20. The dipole load ed on both
bands, except after a heavy rain one day.
Contacts on 20m were diff icult, and phone
contacts were very slow, but those on 15m
CW doubled each day . Som e time was used
in trying to make a contact near Philad el­
phia for some missionaries. The sched uled
stations did not appear. The ones we heard
could not be raised . Afte r th e skeds, I was
able to ma ke one to five QSOs at a time ,
whic h helped to reduce th e pileup QR M on
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the transceiver. When several stat ions and
their RST reports were sent with a req uest
to QRX, everyone knew tha t it was useless
to call until the whole group had a chance
to reply . The key was over the tabl e edge.
There was no side tone, though I could hear
my pumping arm whizzing through the air.
When the U.S. stations were heard, th ere
would be only one or tw o at a time and no
pile up. There was sporadic-E layer en route
beyond Europe. At one t ime or ano ther
the signals covered all parts of the U.S.,
even in my home local te leph on e area . The
conditi on was typical for northern hemi­
sphere summer.

Ethi opia, Sudan, Greece

Moving on through Kenya, Tanzan ia,
and some ex citing scenes of Africa , we
pushed for Egypt. At th e Cairo airport, t he
tourist bureau assured us that everything
was calm, that we should not cancel our
two days in Luxor and three in Cairo. With
th e uns ettlem ent in Cairo indicated in local
and some foreign pap ers, we followed an
Embassy recommendat ion to go on to
Athens. This meant not seeing SU JIM, and
getting into Athens with little chance that
the airline co mmu nications would get us a
hotel room th ere.

Those who were in Cairo during th e
next few days , which wo uld have included
us, were rest rict ed to two darkened hotels,
and had to pack in the dark for a t ruck
ride to Alexandria in the hope of leaving
by ship. Ultimately they got out . People
leaving Beirut had to tak e only one bag ,
leaving the rest behind .

Athens was wonderful. There were cu­
cumbers as well as tomatoes, good water,
and chateaubriand under the Acropolis.
Socrates (SVIAE) spen t an ho ur or two at
the hotel tellin g us of th e prospects for the
civilian SV ls getting back on the air .

I was able to op erate a MARS station as
SV9 WS for a day. This had the usual
Svl.ine, but the 30$-1 linear was not
connected. Th e 30L- l on 15m had a
pecpliariry of making a noise in th e re­
ceiver . It was necessary to switch the
filaments on and off for each transmission.

The ro tary anten na was a Hy-Gain log
periodic, claime d not to have mu ch gain,
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K6KA in . . .

Tanzania...

but it had wonderful dir ectivity. Pointed at
Europe, no thing bu t Europ eans came
through ; po inte d at Ja pan , only JAs came
thr ough - wit h a pileup of some 500 sta ­
tion s. Possibly the JA s had been listening
to the European calls, and were ready.
Upon ex cusing myself and swinging th e
ante nna, not ano ther JA was heard. A few
Ws came through as far west as W7MSF .
Most success was on 15 m. This operation
could have bee n drawn out in to the even ­
ing ho urs, and again the next day - when
we went to Delphi to hear what the Ora cle
had to say abou t ox. Ju ne conditio ns were
not too cons iste nt for the U.S., and any­
ho w Greece is no t very rar e. So, we got
ready for our Greek Island s cru ise.

We mad e three stops in th e firs t 24
hours: Hydra, an in tere sting island with a
small harbor ; Santorini , a large submerged
crat er wit h recent activit y from a central
cone; and Crete. Bill Corbin, no w SV(flWL
in Cret e, received a message we sent at t he
do ck, and looked for us at a mu seum. He
and his wife came abo ard for cocktails, but
time was too short for a visit to t he stat ion .

JA NUARY 1971

Uganda.. .

Like in man y ships, the scheduled depar­
ture of 8 p.m. was antic ipate d . We were on
our way out of the har bo r at 7 :2 0 ! .

When we called on the licensing activit y
in Athens, and met Ge orge Chapm an of
VOA , now SV(fl WK" the story was that Don
Hoff had left Rh od es for home leave. The
shortage of calls (one alphabe t of 26 calls)
led to reass igning SV(fl WU to Rob ert C.
Smith of the Naval Communication Stat ion
near Athens . We wrote to Fred Haney
(SVrpWQ) about ou r arriva l in Rhode s,
whi ch brought a disclaimer fr om Don wh o
promised to mee t us. All equipment had
been impounded there when the po litica l
unrest came in April, and was st ill im­
po un ded. The civilian SVI s were still off
the air in June. The Rhod es gang did not
kn ow that the SVrp s were permitted to go
back on the air in May. My un official word
was not enough to overrule the instru ctions
to VOA fro m the Embassy . Offi ce hours
are early for the Athens officia ls; no
teleph one confirmation was possible that
afternoon or evening. The result was a
pleasant visit t o Rhodes, but the expected
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K6KA in ...

Pakistan. . .

op er at ion had to be om itted to prevent
of fending someone should I have been
incorrect. These polit ical situa tions are too
hot , and viola tion cou ld be disastro us t o
am ateurs, especially foreign ones, not t o
take every preca ut ion before o perating.

The cruise took us to Efesso s in Turkey ,
near lzmir. It is th e site of fo ur ci ties over
tho usand s of yea rs, and of Paul' s epistle to
the Ephesians. T hen to t he island of
Mykonos, and back to Athens.

After a happy four days in Vienn a, and
a fligh t on Pan-Am over a clear north ern
Sco tland , the Greenland ice cap, the gla­
ciat ed rock of Labrado r, stops in New
York, Orlando , an d Atlanta , we arr ived
home. T he four cartons of mail, largely
5X5AU/K6KA QSLs, have been taking a
bit of time. We missed a bit of DX while
away, but saw a lot of it in person . It will
be enough to last us a whi le befo re we try
th e leisurely South Pacific trip . Phoenix
Islands, anyone?
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Bang kok.

Sikk im.. .
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K6KA in . . .

Santorini. . . Kenya. . . Khy bur Pass. . .

Persepolis, Iran. . .

JAN UA RY 1971

Jerusalem. . . Bali. . .

. . .K6KA­
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SPLIT

oxA

P H QNES

A.D. Tay lor GW8PG
Greasby,
Cnesnire, England

Got two receivers? With a modifie d pa ir
of phones and a simple swit chi ng unit

it is possib le to have bo th earpieces con­
nect ed to receiver I , one earpiece co n­
necte d to both receivers, o r both earpieces
connec ted to receiver 2. Th is can be an
ad vantageous listen ing sys te m.

Th e System Ex plained

Putt ing up a second antenna for re­
ceiving is easy, but life becomes d iff icult
when one must juggle two pai rs of ph ones ;
and two loudspeaker s are plain murder!
Sp lit pho ne wo rk ing eli minates t hese d iff i­
cult ies. By using a slight ly mo dified pair of
pho nes and a ro ta ry swi tc h bo th earpieces
can be connected to ei ther receiver, or a
single ear piece can be co nnec te d to each of
th e receivers at the same tim e. It is thu s
poss ible to mon it or tw o channels at on ce
or one chann el on its own mer ely by
flicking the swit ch .

Typical Exam ples of its Use

The system has ma ny uses and the th ree

exa mples wh ich follo w illustra te th e flex i­
bility which it offers.

Sup pose that a ham wants to see what
DX is coming through on 20m CW wh ile
wait ing for th e local 75 m phone net t o
o pen. Wit h split phone working he can
have one earpiece connec ted to h is main
receiver on 20m and the ot her connec ted
to the spare receiver tun ed to the net
freq uency . When the NCS calls he can
t hro w the swit ch and co nnect both ear­
pieces to the spare receiver , or if a rare DX
station comes up in the meantim e he can
switch bo th earpieccs to the main receiver.

A second exam ple is th e co mmon occur­
ren ce when it is announced t ha t a sta tio n
visiting a rare cou ntry " will be on either
14 .020 or 2 1.02 0 MHz, depending upon
'conditions' ." With split ph one working,
both the frequ en cies can be monitored at
the same tim e. The advan tage is even
greater if the station uses a transceiver. Th e
receiving can be done on the spare receiver
and th e tr ansceiver can be left tuned to the
calling freq uen cy.
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EA~PlEcE 2

TO TBI-2

'"

Construc ting and Mounting the Sw itc h Pane l

Fig. 2. The circuit of the switch ing unit. Rl to he
a 68!1. 1VI carb on resistor for lo w impedence
output receivers, and a 2 .2 k Q, 1'VI carbon
resistor for high im pedance output receivers.

~~'1I<D!-'.--,"?"i11rh

A J11 '''''1 1~'~
i tAflP '[CE EARP IECE

TORCVIl I 2

A. ..!!.
IJNMOO,fl ED HEADPHONES HEoI.OPHQNES MOO,FIEO

FOR SF'L '" PHONE USE TO T81 _3

Mod ifying the Phones

Figur e I A sho ws a nor mal series­
co nnected pair of phones. To mod ify them
for split pho ne working, the co nnec tions
must be altered to those shown in Fig. 1B.

Fig. 1, Unmodified headphones (A) and head-
phones mo dified for spli t ph on e use (B ). TOTB' -4

The new pho ne cord is made fro m a
suitable length of a -co nd ucto r ca ble which
has had 18 inches of its ou ter cover
st ripped fro m one end . The fo ur wires thus
uncovered sho uld be split in to two pa irs
and each pair should be twis ted t ogether.
Each pair is con necte d to th e term in als on
one of the earpieces.

The o ther end of the cable is con nec ted
to a four-pin pl ug. The lef t ea rp iece should
be co nne cted to th e plu g so tha t it con ­
nects to receiver I as sho wn in Fig. 2 , and
th e righ t earpiece co n nects to rec eiver 2.

The Switching Pane l

F igure 2 sho ws th e circu it of t he switch­
ing panel. The main co mp o nen t is S I , a
o-pole, Scposit ion ro tary switch . When th e
switch is in posit ion I , co n tacts S I b and
S ic co nnect the two ea rpieces in series and
co n tacts S i a and S i d con nect the phones
to receiver 1. At the same time con tac ts
S le an d SIf con nec t R I (a load resis tor}
across the ou tpu t of receiver 2 to prevent
po ssib le damage t o its o utput transfo rme r.
When the switc h is mo ved to po sition 2 ,
con tacts S i a and S i b co nnect ea rp iece I to
receiver I and con tac ts S i c and Sid
connect earpiece 2 t o re ceiver 2 . Contacts
Sl e and srr per for m no fu nction in thi s
po siti on . In position 3, con tacts S Ib an d
Sl c again con nect the ear piec es in series,
contacts S la and SId co nnec t t he phon es
to rece iver 2 and co ntac ts S Ic and S I f
co nnect the load resist or across the o u tpu t
of receiver I .

This is a simple job . The co mponen ts
can be assembled on a 4 x 5 in. ply wood
panel o r on the lid of a suitab le-sized metal
uti lity box. Interrial wiring is d on e with
insulat ed wire and load resistor R ] is
so ldered directly to the switc h tags.

T he mo u nting po sitio n of the panel will
depend upon stat ion layo ut. If a con trol
console is use d it ca n be mo un ted on it.

The Second Receiver

To get the be st out of the system, the
second receiver should give a reasonable
perfor mance. If an o ld receiver is bro ugh t
ba ck into service for th is pu rpose, the
follo wing hint s will help to grea tly improve
it s perfor ma nce .
, R~pl~ce all decou pling capacitor s in th e

rf, mixer , and i-f st ages wi th new capacito rs
of the corr ec t value. This means th e plate,
scree n, and ca tho de deco u plers sho u ld be
cha nged. Use new capacitors, no t co m­
po ne nts du g ou t o f t he junkbox . Simila rly .
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ORDER DIRECT
with check o r money ord er t o

116"RADIOAMATEU R116 k. . . ca 00 INC

: . I ' Dept. 8 925 Sherwood Drive
la keBluff, III.60044

These valuable EXTRA f eatures included in bot h edi t ionsI

• QSL Managers Around t he _ Pref ixes by Countries!
World! _ Zips on all QTH's!
eenses of Radio Amate urs • A.R.R.L. Phoneti c Alphabet!
thr oughout the worl d! Wh T B '
Radio Amateurs ' License ere 0 uy.
Class! Creat Circle Bearings!

• World Prefix Map! _ Intemational Postal
• Inter nati onal Rtulio Informat ion!

Amateur Prefixes • Plus much more!

See your tavcnte deal er or order direct (add 25¢ for mailing
in U.S.. Possessions & Canada . Elsewhe re add 50¢).

GET YOUR NEW
ISSUES NOW!a:

~ ~

~-... k
\ iS3\\\;99.. Over 285,000 QTHs in

~
he U.S. ed iti on $8 .50

',74~ Over 165 ,000 QTHs in
: . t he DX ed iti on $6 .50

~';\:. ' .. .... NEW EDITION EVERY:
.;;;..-- MARCH 1 - SEPT. 1

JUNE 1 - DEC . 1

Cui .... . T V ~'"'· st a l / 3579. 5 U .K H zl w i... Iu d s $ 1. 60 " for 5 .00

: gg o"W~ :'f:~~~~~~:ts~~~~~~d~an~,lJIIC 13/ V ) : .~g
1\",-ell ~r}· .l a l . l ra n s. or ''' c . 2 "50
(""C~ pl H n t hcSlLrr Cr y 'I .. .. ) .

A ,,~- .tma l.. ut b and C.)-'bl in FT·2 43 h o ld ..n 1.50 .. for 5 .0 0
("" " "1' 1140 - 160 m .. t .... )

!HI m e l e . c rp t a ls in FT·243 h o ld ers 2.50

.,-"-..!.N~E.ED CRYSTALS?

~A ~jCbR~
~

'" .Ii we ce n ,upply
Ii t4" crys ta ls f romIE::;:1=:==i~I-"":O;~ L'..-..JI 2K Hz to 80 .U H z

aI .,.. ."~ In m an y types
1" of holders.

SPECIALS

We have in st oc k ove r six million cry stals
whi ch include types C R I A/ A R, FT 24 3 ,
FT241 , MC? , HC6/ U, HCI 3/U, et c.
Sen d 10¢ fo r our 1970 catalog with
osc illa to r circu its, listing th ousands of fre­
q uen cies in stock fo r immed iate de livery .
( Add 104 pe r crystal to ab ove prices for
shipmen t 1st cl ass ma il ; 15¢ eac h for air
mal!.)

'JJl~'~-: ! scecter Qu anti t y Pr ic es
to Jobbers and D ea l e rs

I ·~ CRYSTALS] ,..,. coo.., D,_fl. M,,,•. fl , . .... ,

... GW8PG-

Fig. 3. La y ou t of the switching un it panel.

the shack you ' can ge t th e second receiver
fo r split phone wor king witho ut ha ving to
hock the XYL's mink!

s r
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I

~"•

r------- -1
L -'

(_..

,.

l~

cha nge the af in terstuge coupling cap ac i­
tor s. If the receiver has b u ilt -in po we r
pack, rep lace th e smoothing capacitors.
Clean u p the wa vech ange swi tc h with
switc h cleaner , and real ign th e receiver to
th e maker's inst ru ct ions.

To show just what a remarka ble effe ct
changing the decou pling and af coupling
cap ac itors in an old receiver can have, I can
qu ote so me thing I d id a fe w months ago .
Po king arou nd a lo cal ju nk sho p I came
across a 19 3 6 HRO a nd bou ght it for S i D.
When power wa s co n nec ted it worked, but
signa ls we re very wea k , there was notice­
ab le dis tor tio n on the af ou tp u t , and th e
crys ta l gate only act ed as an attenua tor.
Replacing all t he deco up ling capacitors in
th e rf, mixer and i-f stages brough t S3
signals up to S9 , and also bro ugh t the
crystal gate ba ck in to pro per opera tio n .
Replacing the af coupling capaci tors
cleared up th e audi o d istort ion, and th e
vin tage rece iver is now in use as a second
rece iver , reg ularly giving goo d DX co ntacts.
The moral , of course , is that if you sho p
ar ou nd and spend an evenin g working in
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STEP UP TO TELREX
Professionally Engineered Antenna Systems

Single transmission line "TRI-BAND® ARRAY"
By the only tes t that means anything .. .
on the ai r compa rison . . . thi s ar ray co n­
t inues to outperform all co mpet itio n .
and has for two decades. Here's why
· .. Telrex uses a uni qu e trap des ign
employ ing 20 HiQ 7500V ceramic co n­
densers per ante nna. Telrex uses 3 o pti ­
mum-spaced , opti mum-tuned reflectors
to provide maxim um ga in and tru e FIB
Tr i-band perfo rmance.

ONLY TELRE X GIVES YOU ALL
THESE FEATURES . . •
• Power ratin g 4 KW PEP ...

rain or shine
• Wi nd rati ng surviva l 110 MPH
• Patented broad-band coaxial Balu n
• Heavy -d uty steel gusset mounting

pla te
• Alumin um boo m 2 in., 2V2 in. 0 .0.

x 1B ft.
Large d iamete r, .058 wal l taper­
swaged du ral ele ment s fo r minimum

weight and exceptional st rength
to weig ht ratio

• Sta inless steel elect rica l hardware

With a Telrex Tri-band Array you get 49
Ibs. of educated alu minum eng ineered
and bui lt to provide many, many yea rs
of perfor mance unm atc hed around the
world by any other make. Longest ele­
ment 36 ft. Turnin g radiu s 20 ft. Shipping
weigh t 65 lbs. Shipping conta iner 13 in.
x 5 in. x 13 ft.
Note : If not ava ilab le fro m your deale r,
orde r direct. You'l get fast, personal
se rvice.

Telrex Labs are design engineers, inno­
vato rs and manufacturers of the wo rld's
finest % to 160 meter commun icat ion
systems and accessories pri ced from
$25 to $25,000 .

For techni cal data and prices on com ­
plete Telr ex line, wr ite for Cata log PL 71.

Some thoughts from Mik e Ercolino, P.E. - W2BDS, Tel rex Chief Engineer .. .

" I've been in the game " Good ante nnas suc h as "Ou r 'Big Bertha ' systems
ove r 50 years (pounded th ose we buil d c an be cost more than a Roll s
brass fo r 25) and found out ruined in two minutes by a Royce. Three of our cus-
a lon g tim e ago that an- ti nker. So put 'em up and tamers have bo ught two of
tennas were the weak lin k. leave 'em up the way we them . .. that's livin g."
We changed al l that." make 'em."

;/reX ~B~~dU~l~~~~~a~i~~!~~~~~~~s ~~~C~R1~~~RIES
Asbury Park. NewJersey 07712 201-775-725 2



SENTRY

If y o u h ave n ' t

a lre ad y received

a co p y o f ou r NEW

1970 C a ta lo g of Prec isio n

Quartz Cry st a ls & E le ctro ni cs

for the Com munication s I nd u stry ,

SEND FOR YOUR COpy TODAY!

So mewhere a lo ng t he line, in vir­
tuall y every ham repeater in th e
wor ld, y ou' l l fi nd a coup le of Sen t ry
crysta ls.

Repeater owners and FM " old­
time rs" d on ' t ta ke cha nces w it h
freq uency- t hey can 't affo rd to . A
lot of repeater users de pend on a
receiver to be on frequency , rock
stable.. . in the dead of wi nt e r or the
middle of Ju ly . T he repeate r crow d
took a ti p f ro m t he commercial
"pros" a long t ime ago - and went
the Sentry Ro ute.

T hat's one of t he reasons y ou can
d epend o n you r loca l repeater to be
th ere (p recisely ther e) w hen you ' re
ready to use it . FM' ers use t he
repeater outp ut as a f req ue ncy st an­
da rd . A nd for accu racy, crystals by
Se nt ry are TH E sta ndard.

IF YOU WANT THE BEST,

S PECIFY SENTRY CRYSTALS.

"Ask the Hams and Pros

Who Build Repea ters!"

SENTRY MANUFACTURING COMPANY
Crysta l Park, Chickasha, Oklahoma 73018

PHONE: (405) 224-6180
TWX-910-830-6425





The saturation problems have bee n In­
tensified , to o, by the re lat ively static posi ­
tion of th e amateur radio service . Where
the postw ar years saw rap id and ex te nsive
growth of ham radio , the past few yea rs
have reflec ted a growth ra te of lit tle more
tha n 3%. This meager percentage is actually
worse than it looks, too , for it represents
an actual per-capita decline in to tal number
of acti ve amate urs ; the growth rate in the
16-to -35-years-of-age group (considered the
most likely candidate to become hams) has
been increasing at a rate considerably in
excess of the 3% figure. The last few

.months tend to sho w a faint spark of
revival, however .

Make no mistake about it , some of the
sta ides t "old guard" manu facturers in the
ham radio field are in trouble. Nat ional
Rad io, fo r example, recently went into
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receivership as a resu lt of declining mili t ary
orders an d the dro ught in the amateur
field . Hallieraft ers expanded into th e com­
mercial two -way industry , all bu t fo rsak ing
its once-heavy advertis ing camp aign di­
rected to th e ham market. John son, one­
time ham eq uipment lead er , sought greener
grass in CB and industrial two-way fie lds.
Collins, 'once th e " cadillac" manufacturer
in th e field , hasn ' t added a new item to it s
line in more years than it cares to think
about. Harnrnarlund 's sales declined to the
point where th e big-time ham receiver
mak er could no longer justify advertising in
the amateur journ als. And names like
G o n se t, Mu l t i -E l m a c , Pi erson-Holt ,
Harvey-Wells, Central Electronics , Waters ,
and o thers have either dropped out of the
amateur business alt ogether or have de­
fec ted to th e ranks of CB manu factur ers.

73 MAGAZINE



There are still manufact ur ers in the
amateur field , bu t - and this is an under­
stat ement - they haven 't been getting rich.
Companies like Drak e, Swan , th e ail ing
National, and Signa l One are still in there
pitching, but the profits don't come easily,
and most of the firms admit that they're
bar ely ek ing out an existe nce, trying to
tread water until "times get better. " And it
looks now as if th ey just might.

T he problems faced by ham equipment
manufacturers have been compo unde d re­
cently by th e introduction of Japanese
imp orts such as the Yaesu line and Henry's
Tempo. Not only do these mod els meet
American quality sta ndards, but th ey set
price sta ndard s as well, making it diffic ult
for the U.S. manufacturer to compete
successfully while re taining his fair share of
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t e pro It 0 ar. t s a enoug , says
one American ma nu facturer , " for us to be
face d with an already satura ted market ,
but now we have to fight for survival in an
area barely able to su pport us in th e bes t of
times." The manufacturer was refe rring to
the fact that , even when ham radio was
considered to be "booming," it was still
not in the same leagu e wit h such markets
as CB and the hi-fi jstereo industry . And
competi tion from foreign makers makes
the prospects for ultimat e pu llout of the
economic slump seem blea k.

The outlook may not be as dismal as it
seems at first glan ce, ho wever. Some recent
tren ds seem part icu larly enco uraging to
far-sighted American firms. For example,
the U.S. mark et may have been diminishing
or stagnant , but recen t indications point to
real improvement ahead. And th e foreign
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marke t is sho wing signs o f a gen uine
gro wth surge . As economic condit ions in
othe r nations improve, so do in terests in
suc h com para tive ly leisur e hobbies as ham
rad io. And several American manufacturers
are looking to that foreign mark et place as
the next major developmental area .

Accord ing to a recent art icle ap pear ing
in Elec tronic Ne ws, at least t hr ee manu­

. facturers were eyeing the for eign mar ket ,
and t he fact that o thers were making
similar overtures was im plicit in the article .
There is good reason to believe th at U.S.

U. S. ham-equ ipment manu facturers
cou ld meet foreign makers head-on
in thei r own ter rit ory .

m a n ufa ct u ring techniques, marketing
kn ow how, and technological developments
could mee t foreign makers head-on success­
fully in their own terr itory - thus giving
the competition a taste of their own
medicine.

An area tha t could have a dramatic and
fo rceful influe nce on the ha m rad io frat er­
nit y is th at of the somewhat controversial
" hobby" band proposal. This plan, curre nt ­
ly being considered by the FCC, would
open up a portion of the 22 0 MHz spec­
tru m to individuals who wan t to beco me
hams but fo r one reason or another can' t
master the tra ditio nal code requirement.

Passage of th e "hobby" license plan
wou ld make hams of thousands of wives
who'd like to share the fun of ham radio
with their husbands but who just can't
spare the time or generate the interest
necessary to comply with all th e require­
ments for a General or Technician ticket. It
goes almost without say ing that initiation
of a ho bby license wou ld bring new life
in to amat eu r radio as well as into t he ham
radio ma nufacturing industry.

There are still amateur rad io opera to rs
who wonder why more ham operators
would be des irable. In a 73 "l etter to the
edi to r," one ham recently wrote , " Who
nee ds it ? Th e more operators there are , th e
more interference we mu st contend with ."
The amateur lost sight of the fact that
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Unable to make a go of i t by sticking strictly
with the ham radio field , Hallicraft ers p ushe d off
into the more lucra tive commercial two-way
industry. This photo shows Ha11icrafters' success­
ful 4 W pocket transceiver for commercial service.
Marketing m en at Hallicraft ers are alleged to be
considering the prospects of making a version of
the unit available to the amate ur VH F FM
operator.

without a good " market" of hams, there
would be no radio equipment indust ry
- and wit hout the ind ustry th ere would be
little if anyth ing to attract new amateurs.
And wit ho ut an influx of amate urs, th e
ham ran ks would wane. Ultimately , other
radio services - ever hu ngry for addi tional
spec trum - would make in roa ds in to those
remai ning amateur frequencies. The resu lt
would surely mean ' t he demise of amat eur
radio .

It is a fact t ha t the so-called " applian ce
op erator" is the life's blood of ham rad io.
Quest ionn aires ,published and distribu ted
by 73 Magazine showed that more than
97% of all active amate urs are indeed
appliance operators - though no t ex­
clusively.

In a nut shell , amateur rad io needs the
equipment man uf acturers - but th e radio
market has shriveled to su ch an extent th at
most manufacturers feelso mething " really

VHF FM is proving to be a vita lly
need shot in the arm for ham rad io.

big" is needed to properly reinflate it. The
hob by ba nd prop osal holds a great deal of
pro mise here in the U.S.

There are still other signs of salvation
here at home , too. One of the most
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Here's The Mobile
FM AFTERBURNER

PA·50A SOLID STATE AMPLIFIER

Delivers 50 Watts of Punch
on Z Meter FM

The Varit ronics PA·50A is a completely so lid
state Class C RF amplifier designed specifi­
cally for use in mobile amateur FM appli ca­
tions. Internal RF switching makes thePA·50A
useablewithany amateur FMtransceiver with
10 watts" output. Balanced emitter devices
are employed which are completely insensi­
tive to high VSWRor even no load conditions
at its output. This handsome and ruggedly
built amplifier is styled like the IC-2F trans­
ceiver, featuresacalibrated output meterand
is supplied with mobi le mounting bracket and
DCcord. For the big signa l on FM, try it!

SPECIFICATIO NS
*Drive Requ irements ... 12WattsMaximum

5 Watts Minimum

RFOutput ' 50Watts · Less
wi th lowerdriveor
input voltage

Power Requirements 13.5 VDC @5Amps

Impedance 50 Ohms In/Out

Frequency _ Any Portion of
Ama!eur2 Meter
Band

Spurious Products _ SODB Down

Dimensions 6"X'l" X2"

Manufactured by Varitronics .. . still the leaders in quality amat eur FM equipment.

See it at your dealers.

VARITRONICS INCORPORATED
232 1 EA ST UN IVE R SITY D R IV E· PHOENIX, A R IZ ONA



import an t elements of amateur growth in
recent years has been th e advent of th e
VHF FM repeater. The result of this
development has been no thin g less than a
vita l shot in t he arm of amateur radio, even
though not quite of the magn itude re­
quired to sus tain t he whole industry .
Amer ican manufa cturers, by experience
wary of "fads, " stood by whil e Ja panese
imports snatched a huge chunk of the FM
equipment mark et, whi ch was being shared
only. with the pu rveyors of used comme r­
cial surp lus equipment. But as the sur plus
market dr ied up , and the demand for more
FM gear continuedd, American manufac­
turers began responding.

Keenly watching the unprecedented su c­
cess of Varit ron ics, Incorporated - which
began on a shoestring and is currently the
un challenged leader in t he 2 meter FM
field - the U.S. industry was dete rmined
to gain a foothold. Varitronics offers a line
of Ja pan ese imports at prices tha t are
typically Ameri can , so the profit margin
was wide eno ugh to warrant a few cautious
incursions in to the apparently lucrative
field. Beside s, according to some of the
recent man ufactu ring newcomers, there
was nothing to lose - becau se VHF FM is
virtually the only aspec t of ham radio that
is exhibiting any growth at all.

The first of the Ameri can firms to tr y
for the FM market was International Com­
municat ion s and Electronics Company, a
small Texas corporati on . But ICE dro pped
out of the ru nni ng within a few months
du e to design pr oblems, inadequ ate ser-

• =

A n act that's hard to follow. The Varitronics
import, Model l C-2F, is a compact un it that
combines transis tors and lCs, packs a lOW punch,
and includes circuit that shuts down rf outp.ut
when the vswr on the antenna gets uncomfort­
ably high.
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One of the newer entries in the 2 meter FM field
is the 22'er by Clegg. This unit uses vacuum tubes
in the final to pro du ce more power outp ut than
is available on m ost transistor types. With a
tunable recei ver calibrated to m atch existing FM
channels, the 22'er marks a de parture from
crystal control. To preclud e the possibili ty of
losing 'sales because of the Jack of fixed-chann el
con trol, Clegg is also reporte dly about to pro du ce
a fully synthesized rece iver, which allows the
operator to "dial" any FM chann el between
146.04 and 146. 6.94, re taining the desirable
characteristics of crystal control without sacrific­
ing the sta bility and repeatability normally lost
wit h contin uo us tuning.

vicing facili ties, and pr emature release of
pr oduction models that had not been
debugged full y. But the im po rt s kep t com­
ing and were being acc epted by anxiou s
amateurs hungry '-.to get going in this
rapidl y expanding field. Varitronics retain­
ed its lead , thoug h other distr ibutors made
attempts to challenge the leader with Ja p­
anese imports ? f vary ing degrees of qu alit y
and pric e.

In th e face of ICE's disaster and the
phen om enal success of Varitronics' im port
line, another American firm made it s debut
against be ts within the industry that this
new upstart , World Radio Labs, would be
head ing for an early failure. Bu the line
- Galaxy - made it. Finally an Ame rican
mad e un it was successfully selling again st
th e hot Varit ron ics line , and even though it
couldn 't matc h the Vari tronics unit in
perfor mance, it sold at a price well bel ow
that of the imp ort.

The eyebrows of other Am erican manu ­
facturers were raise d as Galaxy continu ed
its erosion into the market that most
expert s said was spoiled by "low-priced
used gear and Jap imports." And be fore
long other U.S. mak ers jump ed in , each
with improvements an d innovat ions that
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Specifications: 90 day warranty
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TRANSMITTER
The HR~2 transmitter uses phase modula­
tion for the ultimate in carrier stability.
Built in SWR load mismatch circuitry
provides protection against open and
shorted antenna conditions.
Frequency Range 144-148 MHz
Power Output _10 Watts (min.) @ 13.6 VDC
Modu lat ion ..Phase Modulation wi th

automatic deviation l imiting
Deviation Automatic Limiting with in­

temal adjustments from
o-15KC deviation

Mi crophone Plug-in , hand held, high Z
Ceram ic supplied

Channels 6 Crystal controlled with
indiv idual trimmer capaci­
tors for Frequency netting

STANDARD EQUIPMENT
Built-in 4" Speaker
Mobile Mounting Bracket
SO-239 Antenna Connector Socket
T & R Crystals for 146.94 MH z
PTT Ceramic Mike

I $22900 Amateuron Y Net

ELECTRONICS, INC.
7900 Pendleton Pike, Indianapolis, Indiana 46226

~t~HR-2e

RECEIVER
The HR-2 receiver is a double conversion,
superhetrodyne with highly selective ce­
ramic filter.
Freq uency Range ..144-148 MH z

Sensitivity O.35 /l,v (nom.) 2008 Quieting
Selectivity 608 Down ± 16KC

500 8 Down ± 32KC
Audio Output

(3-4 n Speaker) ....3 Wat ts 10% Distortion
5 Watts Maximum

Channels 6 Crystal controlled with
provision for adding an
additional 6 channels

I.F . Frequencies __10.7 MH z & 455KHz

E

AMERICAN MADE

Mobile 2 Meter FM Transceiver

GENERAL
Power aequrrements.ta.s Volts (nominal)
Receive (Sq uelc hed).180 MA.
Receive (Max. audio

output) 800 MAo
Transmit. 2.5 Am ps (max.)

Here IS what the 2 meter, FM
Ham World has been asking for.

"



Telecomm, a California compan y , imports the
l OW unit shown h ere , but stock s the in te gral
m odules a s well. The modu le boards include the
rec eiver, transm it ter. and power am plifer.

.O~·" I --l!J -,
: ...~ ~
-~-

commanded the attention of the VHF FM
ent husiast.

First t here was Regency , with plenty of
cha nnels, lo ts of po wer. and virtually no
«frills or fancy stuff. " The Regency unit
was priced plainly to grab Galaxy's in­
creasing share of th e mark et - it bore a
modest reta il tag of S229 and set new
standards of perfo rmanc e with in th e Amcr- .
ican radio manufact uring industry . Th en
Clegg, who was determined to market a
tra nsceiver th at provided all t he advan tages
of crys tal control for th e tra nsmitter, but
the flexib ilit y of tunable contro l for th e
receiver, introducte d its uni t - with a
who le new set of standards. It had a
tunable receiver tha t was as hot as a
stov etop and a trans mitter that combined
tubes and transistors to pump out more
power th an any of the competit ion .

Th e mo st recent entry , Drake 's " Mar­
ker," is a hybrid of sort s. It is a Japanese
import , but it is being marketed by an
American manufact urer as a compro mise
bet ween Japanese productio n cap ability
and American exper tise in peripheral ser­
vicing and market ing.

In spite of the growing involvement of
Americ an makers in th e traditionally Jap­
anese-dominat ed field, th e inward flo w of
the import conti nues , each unit touting
new concepts or fea tures . Telecomm , for
examp le, imp orts not only a conventional
2 meter FM transceiver but a complete line
of receiver, transmitter, and po wer ampli­
fier circuit-board «modules" as well.

And the mar ket shows no signs of losing
any activi ty in the near fu ture eith er , even
thou gh it should get progr essively mo re
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Even those manufactu rers who be,
came disenchanted with the ham
market are tak ing a second look.

diff icult to show a pro fit in view of the
increasing co mpe tition. Each month, sever­
al more firms anno unce new VHF FM gear
to be made available. And even "those
manufacturers who loo ked once at the
market and turned away are reportedly
making a mo re thorough reexamination of
it now . In this latt er category are com­
panies like Heat h , Hallicraft ers, Swan , and
even Johnson. The going won 't be easy for
any of them , th ou gh . Yaesu is on its way
with a 2 meter F M transeiver , for exa mple,
and so is Trio. And the Stand ard import , at
one t ime strict ly " marine," turned to th e
ham market and is reportedly making
headway wit h it s own expanding line . So
the competition will get tougher and
tougher , even th ough most of the manufa c­
turers can hardly keep their delivery apace
with new-unit or ders .

The impact of all this in-fighting could
have a dr amati c and beneficial influence to
the ham in terms of tot al value per do llar of
investm ent. But most impor tant of all is th e
fact th at this flurry of activity on our VHF
band s has alrea dy begun to draw mo re
peop le in to the rank s of ham radio. And
man y of th e inacti ve old timers have already
com e out of hiding to join the swelling
ranks of the FM'ers.

It is quite likely that the growth of
amat eurs in th e VHF ranks can more th an

This tin y l OW transceiver is R egen cy's bid for a
share of the lo w-bu dget 2 meter FM transcei ver
mar k et. It has a 12-channel capability an d no
frills. Sales price : $2 2 9.
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400 ROTO-BRAKE
Up to 10 Times the
mechanical and
braking capab ility
of any rotator on
the market !

• Handles large beams and stacked ar rays wi th ease
• Del ivers over 4,000 IN/LBS of sta rting and rot at in g torque
• Gear t rain pro tec ted by hu sky cas t aluminum housing
• Solenoid operator brake adjusted to slip at 5,000 IN/LBS to pre vent damage
• Extra heavy duty machined steel gears fo r maximum strength
• Handsome contro l un it featu res sweep pointer over choice of three great

circ le map s or comp ass rose
• Select desired position and rotato r's logic circuit brings into desired pos ition
• Capacitor sta rt fo r high torque
• Operates off 110VAC 60 cyc le power so urce
• No blind spots- moves 380"
• Antenna automatically moves to posi tion w hen co ntrol is activate d
• Heavy du ty mast c ramp tak es up to 3" 0.0. mast
• Mounts to sta nda rd tower prate wi th mi n. of 10" tower leg spacing
• Mo unti ng kits avai lable fo r pol es o r small to wers
• Universal tower mount availab le
• Temperature range -30" F to 12(1' F
• Permanently lubricated
• Requ ires one 5 w ire cab le
• Cab le available from Hy-Gain 412

Buy a 400 ROTO-BRAKE fro m the best di stributor under the
sun- the one who stocks Hy- Gain !

Model No. 400 Sugg ested retai l price $189.95

HY-GAIN ElECTRONICS CORPORATION
P.O. Box 540l-GA, linco ln. Nebraska 68505



accommodate the growing list of VHF F M
manufa cturers. Th e plain fact is that at no
tim e in the history of ham rad io has this
cur ren t expansion of F M interest been
paralleled. Even the development of side­
band in the lat e fifties an d early six ties was
incompa rable in ter ms of adding new faces

VHF FM populat ion is pushing
30,000, and there's no ind ication of
any letup.

to the existing ranks. And there appear s to
be no end in sight!

In 1969 , during the heyd ay of F M

Journal, there were an estimated 10 ,000
active FM' ers. Tod ay, there are easily mor e
tha n 2·1/2 times that number , and an
est imated additional thousand op erators
appear each mont h. The repea te r directory
published by 73 Magazine (April 1970)
list ed some 25 0 active op en repeat ers an d
mad e reference to a large number of
addit ional clos ed repeater s. An updated
dir-e ctory curre ntly being prep ared for the
Ap ril 197 1 issue of 73 already lists more
than 500 re peaters, and th is figure is
exp ected to increase by no less th an 25 %
before th e publication dea dline.

Also , despit e the increase in the total
number of open repeaters, owners of th e
"stand by " repeaters list ed in the previous
dir ect ory tend to report a substan tial in­
crea se in th e number of user st ati on s.
These factors , and o thers , point to a VHF
F M popula tio n tha t is very closely ap ­
proaching the 30, 000 mark - whi ch sur­
passes the total circulation of t wo of 73's
competit ors!

To th e great relief of manufacture rs and
dea lers in the ham radio field , the curr en t
V~F FM bo om has had lit tl e if any
negative effect on the conventional am a­
teu r marke t. Indications are that a num be r
of the new FM' ers are ind eed from the
dyed-in-t he-wool low-band SSB cro wd, but
there is no ind ication that the newcoming
FM' ers are deserting t heir old modes.
Wayne Green , pub lisher of 73 Magazine,
says he ma kes it a point to del ve into th e
question at con ventions, club meetings,
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and at every opportu nity. " It ap pears ," he
said , "that VHF F M is more or less
universa lly taken up by the side ba nde r as a
supp lement to his ho bby rat her th an as a
replacement. Amate urs who operated on
.othe r ba nds before tr ying 2 meter FM
contin ue to opera te on t he other bands.
They use F M as so mething of an intercom
among themselves to keep each other
apprised of DX condi tions such as rare
stat io n appe arances and band openings , to
maintain car-to-car communications at
transmit t er hu nts, to pass traffic , or to
participate in public servi ce fu nctions ."

Drak e 's "Marker Lux ury" transceiver is th e
latest en try in to the booming 2m FM field.
Selling for abo ut $ 330 , the uni t comes with
12-channel capabili ty (two sets of cry sta ls sup­
plied). Conservatively rated a t l OW out, the
transmitter section uses transistors for all stages
ex cep t final amplifier.

At this stag e of the nation's economy
no one will den y the very considerable
medi cinal effect FM has had on ham radi o.
As Herbert W. Gordon, a well known New
England amate ur radio dealer puts it , " I
wonder how man y of us would be able to
keep afloat if it weren't fo r the tremen dous
amount of activity in VHF FM. Equipm ent
sales in this area are leading all other
amateur sales by an unbelievab le margin."

Smooth sai ling for the ama te ur radio
eq uipment business app ears no w to be
right aro und th e corn er. Foreign sales holds
prom ise for many manufacturers . Th e FM
field is attracti ng more every month. T he
amateur ranks are at long last projecte d to
be on the upswing. T here are signs that th e
econom y of the country will be pu lling out
of the down ward spiral. T here is good
evidence poin ting to a favorable reaction of
a hobby license fo r th e 220 band . And
sem icon duc tor advances seem to ind icate a
new generat ion of lo w-cos t components in
the fu tu re. All th ese fact ors weigh heavily
in favor of our equipment manufacturers,
who have weathered the wo rst st orm in the
history of amateur radio .
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TENER MODIFICATION
Dkk Ellers K BJLK
426 Central Parkway SE
Warren OH 44483

M u c h has b ee n wri tten about
Murp hy's Law and other suc h dis­

aster syndro mes, bu t it has only been a
matter of recen t time that I have dared to
adm it the existence of the exc ru ciating
Ellers Effec t.

The "effec t " in action would have me
put a Heath Tener in th e car , start off for
some mobiling, but promptly blow the
I .SA fuse be cause I had forgotten to in stall
the heavier 8A protection requ ired for th e
de supply.

Co nverse ly , and with greate r risk , having
installed the SA fuse, I would then use the
Tener on the ae supply . The oversize fu se
pro tection threatens total wipeou t.

As the ex pre ssion goes : " I ma y be
crazy. but I am not stupid." After several
decades of living with the Ellers Effect
(EE) I have learn ed to at least try to
outfo il my own forget fulness. So I mo di­
fied the Tener - a lO-minu te project any
Tener owner can and sho uld accomp lish .

I cut holes in the rear chassis and case
and installed a second fuseho lder. I then
rewired th e power input circ uits (see dia­
gram) and also the output of th e dc su pply .
I used decals to iden tify the fu seho lders.
Now both fuse s are in place at all times,
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and the proper fu se is automat ically
selecte d when eithe r power supply is con­
nected .

Another Tener -, mod ificati on (a matter
-of convenience not involving the EE) was
. the dri lling of holes, in the cabinet to p,
large enough to pass tuning wands do wn to
th e rf coil slugs.

~ I
Fig. 1. Modifi ed input wiring.

This eliminates having to remo ve the
Tener from the case to peak these coils for
differen t ant enna arrangements.

Careful lay out of these holes will mean
yo u can drop the wand straight down onto
the slug screws. But even so, yo u can peek
thro ugh the vent grill enough to get th e
wand where it belongs.

Dick Ellers K8JLK.
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TESTING THE
RP ELECTRONICS

. ..Staff"

T he unit does change th e sou nd of the
voice, but no distortio n was no ti ced or
reported. Mostly it gives the voice a lo t
more punch.

Many articles have bee n written on th e
basics of compressors and why they give
this boost to output power. Nutshelled,

th ey. raise the average voice level by co m­
pressing the peaks by as mu ch as 30 dB and
leaving the valley s alone. This permits a
highe r gain wit hout distortion. It does not
sound like hi-fi, but it sure pu nches
thr ough when there is interference or the
signa l is down in the noise.

RP has units th at sell from aro und $20
to $35 . depending on th e mod el.
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W hen the pile sta rt s buil d ing up on a
rare one you need that extra

oomph to get a word or two in edgewi se.
On ce you have yo ur kilowatt and your
three-e lement beam, like the others in the
pile, wha t can yo u do to get th at edge? It
will no t come as any big news that the nex t
ste p is eithe r an illegal attic ante nna match­
ing un it (with po wer supp ly ) or a com pres­
sor.

Do compressors wo rk? Of course they
do ! If they didn 't you wouldn' t see quite
so many on th e market. Like everything
else available to us , some work better than
oth ers. T he RP compressor is recom­
mended highly in the ad s so it was decided
to test one at th e 73 HQ stat ion to see if
the on -the-air reports were as enthusiastic
as the advert ising manager of RP.

In answer to a requ est to te st , in came a
little box . Th e RPC-3C measur es 4 x 4 x 4
in. and has one in-ou t swit ch on the fro nt
panel plus a screwdriver po t adjustme nt fo r
level. One might wish fo r knobs to twi ddle,
but they are un necessary and probably
would only permit things to get out of
whack. There are two jacks in the back ,
one marked in , the o ther unmarked, ob­
viously"out" .

The installation of th e unit tak es several
hundred microseconds , wh ile yo u plug
yo ur mike in to the RPC-3C and ru n a
patch cord to the mik e input on th e rig.
Flip the switc h to "in" and jump into th e
nearest pileup.

What rep ort s did we get using the
com presso r? On the average one S-unit
improvem ent was reported co nsisten tly by
operato rs in all parts of the world . And
what ab ou t d istorti on ? This is the problem
wit h most compresso rs, so part icular re­
ports were req ueste d on speech qualit y.
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SWAN TRIBAND
BEAM ANTENNAS
REACH A LOT FARTHER
(for a 101 less.)
The outstanding performance of our antennas is
due largely to our patented trap design, which
permits precision factory adjustment. These pre­
cision tuned traps result in maximum forward
gain and trent-eo-back ratio .from eacb Swan
antenna. Performance is comparable to single
band antennas having the same number of ele­
ments.
Before you select your antenna ••• compare the
Swan tnbanders feature for feature with other
brands. They reach a lot farther, for a lot less.
4 element Model TB-4H $169
3 element Model TB-3H $139
3 element Model TB-3 · $119
2 element Model TB-2 , $ 99
Vertical Trap Antenna. Model 1040 $59.50

SIiVAItI
ELECTRONICS
305 Airport Road Oceanside, California 92054
A Subsid iary of Cubic Corporation

JliiNJ) Ilf)I)I)J~ll

SWAN
MOBILE ANTENNAS

No coil cbanging witb our Models 45 and 55 Mo­
bile Antennas. They cover 10, 15, 20, 40 and 75
meters with our patented vertical switch that pro­
vides 5 stops for full coverage of these bands. High
radiation efficiency is provided by the high Q coil.

5 BAND MANUAL SWITCHING MODEL 45
Provides coverage for all 5 bands. with $79.50
manual switching.

5 BAND REMOTE CONTROL MODEL 55
Control box under car dash permits in- $129.50
stant band changing while driving.

SINGLE BAND MODEL 35
For maximum radiation efficiency, this $34.45
single band design is the best. With 20
meter coil.
Coils for 15. 40 and 75 meters also
available.



for the love of a

Betty J . Daniel WB6AOF
12195 Butterfield PI.
Chino CA 91 710

I f a wife wants to share her hu sband's
interests and be able to talk intelligently

to him about his work, she must pu t forth
her best efforts to learn all she po ssibly can
about the things that interest him mo st in
life .

A simple fact? Well, maybe for some
. wives who are married to doctors , attor­
neys, etc. BUT - what do you do when
your hu sband owns and operates an indus­
trial 2-way radio service and his hobby is
"harrisville" ? Ugh! I can't think of a thing
that would be less in t eresti ng for a woman
than learning the Morse code, mu ch less
about the electronics involved in 2-way
radios. Double ugh!

But, my self-claim to reasonable smar t s
and my strong desire to please my choice
of mates had for ced me into the woes of
applying for a ham license . After all, how
much cou ld there po ssibly be to learning
how to pu sh a button on a mik e and
saying, "Fine business, OM.. ." Oh me , oh
my! I had a lot to learn and then some.

I mention ed my eager ness about
beco ming a ham one evening to my spouse,
Fred , and he grinned from ear to ear.
Fortunately, we have a friend who has the
class of license. one needs to enable: him to
give and sup ervise some one taki ng the FCC
exams. On e phone call is all it took to get
myself in to the worse mess I have ever
lived through in my life !

The very next evening, our friend ,
whom we shall call Don, appeared on our
doorstep with an armload of books, paper,
pencils, and application for my exam.

My fir st instructions were to the effect
that although Don is a personal fri end, if
and wh en I took my exam, I would be
strictly on my own - no cheating and no
help during the t est . Of course, I resen t ed
being told such a pett y thing since I have
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NEVER cheated on a test in my life! Well,
maybe just a little, but never anything
really important like getting my very own
ham license.

The fir st thing I had to do , of course,
was learn the co de. The in itial few dit s and
dahs were no problem at all ; in fact, some
of them were rather cu te. We worked on
th e simple ones first, like 0, e, i , s, and d .
Groovy! No problem. Nothing to it ! All
was just great. If there weren 't so many
dahs in the middle of dits and dits in th e
middle of dahs, I could have stayed out of
trouble. But as it was, I was becoming
confused and couldn't seem to keep things
in th eir pro per order. In the first place, a
dit had always been a dot an d a dah had
always been a dash to me. And then came
th e big announcement - I had to learn the
entire alphabet , numbers fro m 0 to 9 ,
punctuation ma rks, and be abl e to send
and receive five-letter words at the rate of
five per minute!

" Forget it! I quit !" was my reaction.
"I'll neve r be a ham. " That ended my fir st
lesson and as far as I was con cern ed , my
last.

For three days I was teased , pes tered ,
thr eatened, dared and double-dared by
friend and hubby. I had chanced a few
peeks at the code and before our next
session with the books, I had managed to
learn a few dahs and dit s all by myself.
Don would lik e to think that he alone was
responsible for my code learning, but I put
in many hours on my own to get it
mentally entrenched.

Finally , I was ready for my code te st.
Don would send and I would receive. All
went well . My turn to send and Don was
on the re ceiving end. I made up a sentence
and wrote it down first. It was hopeless!
Don co uldn't keep up with me! I guess it



was a bad case of nerves on my part
because slo wing down did n 't affect my
needed spee d at all. Figuring that I had
already conq u ered the ha rdest pa rt of the
test, I was eager to get sta rted on the nex t
phase.

I must hand it to all the ma le hams
every where who have eve r had to teach a
fem ale the basic fu nd am en tals of elec­
tro nics. I became bewildered , confused,
argum entive , bored , tired, and completely
unreasonable during the weeks of st udy
th at foll ow ed . I could see no reason why I
had to learn so mu ch . For one thing, I
never inte nded to build my own rad io; all I
wanted to do is push a button and keep
track of my oid man . I continuously
rebelled and refused to accept a simp le
answer for an y thing . I begged Don to put it
all on a tape recorder so I co uld plug it in to
my ear while I was asleep. I bough t a book
on self-hypno t ism and another on self­
me ntal-magnetism, but noth ing seemed to
work. By then , I was a desperate wo man.

Don had given me a dead line and it was
only a week away . I was on my own, and
any last-mi nute cramming ha d to be do ne
wit h no help from anyone. I calmly assured
myself th at I would never pass th e test. I
was convinced that hams mu st be th e
smartest people in th e world . For the first
time in my life, I felt like a housewife

instead of my usual self-ap po in ted ti tl e of
household engineer;

When D-day came, I wok e up with a
headache. Every co nceivab le inconvenien ce
plague d my en tire day, with a few acts of
stupidity t hrown in for excite me nt. I
brought in the ma il, took meat out of th e
freezer fo r supper and spent the nex t tw o
hours looking fo r the ma il aga in . I had put
the mail into the freezer and th e ham­
burger on my hu sband 's desk . I was so
nervous that I fo rgo t to have a cigare tt e
until late aft ernoon.

Don was invit ed for supper and I
decided to let the men fix their own
hamburgers. In my stat e of mind, char­
burger s would have been th e orde r of the
day . A plate was put before me an d I
couldn' t eat a bite. I had to wait until
every one fin ished eating befor e start ing on
th e test. I thin k Don and Fred really
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enjoye d watch ing me squirm. They seemed
to take ho urs eat ing th eir on e lousy sand­
wich.

It has always been my prac tice to
co mp lete a test o r exam as fast as possible,
checking questi on s I' m not sure abo ut as I
go along to answer afte r the complet ion of
the easier ones . It took about 45 minutes
to run throu gh and answe r the ques tio ns
tha t I knew withou t hesitation , an ot her 45
minutes on t he tri ck y ones and I was d one.
Don looked briefly over my test , kept a
straigh t face and didn 't say a word. Th e
ra t.

Without saying yay . or nay, he mailed
my test back to th e FCC. I'm usua lly a
patient pe rson but waiting drives me up a
tree. Aft er two months, I was convinced
that eithe r ( I ) I mu st have failed or would
have heard so me thing before th en, (2) th e
FCC decided no t to issue licen ses to
females th is yea r, or (3) my perfectly
adorab le mailman enjoyed my daily rus h to
the mailbox so mu ch that he had de cided
to tease me a little bit.

I calmly broke my neck trying to cat ch
the mailman on May 10, 1970 , three
months after my exa m, to find a letter in a
plain white envelope addressed to me with
the call letters WB6AOF following my
nam e. The re turn address was fro m
P r o videnc e , R . I. , one S. S. Dana
WN 1MYB, whom I had never heard of
before. I learned that Dana had received his
ticket and as a bonus, they sen t him a
spare - mine . I was elated , to say the least.
I had what is co mmonly referred to as a
typical woman's reaction - I sat down and
baw led .

Now I am the recipient of literally tons
of " ham mail" and I love it. I was
im media te ly urged to jo in the ARR L
(A meri can Rad io Relay League) and I
irr itate my husb an d monthly by ste aling
his copy of 73 . And to top it all off, in
Janu ary I can go to SAROC in Las Vega s
and be officially registered to win th e
grand prize in the drawings.

I' ll go , but I have a hu nch that if I win
anything , there'll be so me ham in Ti nyville ,
Maine wh o'll tell me th e. new s, maybe a
year or two afte r the dr awing.

... WB6AOF ·

49



Duty cycle, duty factor , what's it all
about anyway? Befor e the war th is

ex pression was seldom heard . With t he
adve nt of radar , the expressio n entered our
techni cal vocabulary. More recently , with
t he wides pread accep ta nce of single side ­
ban d , the term has become part of am ateur
jargon .

Briefly, duty fac tor can be ex plaine d as
"how long you hold the key down ." If a
ham operator were to tie th e key down,
and then run the output fro m his rig int o a
dummy load , the key-d own time would be
100 %, and likewise the duty factor.

The near est ham equivalent to 100%
duty factor is in the opera tion of rad io­
teletyp e equipme nt , using frequency-shift
key ing. The key-dow n ti me in th is mode of
opera tion is in the neighborhood of 98 %.
which closely approx imates our referen ce
figur e of 100%.

With hand-keyed CW emissions, the
amate ur may ex pect a duty factor of
approximately 48%. T his is no t a hard and
fast percentage, since hum an characteristics
such as the individu al " fist " enter in to the
picture. Commerci al sta tions wh ich utili ze
auto matic keyers genera lly allow for 46%
duty factor. This is based upon certain
no rm s, one of which allow s that the word
Paris is typical of run-of-the-mill com­
mercia l radio t elegraph tr affi c. This con­
vention also allows for the general accept­
ance that one do t space (called one " baud"
by the comme rcials) is okay for a dot , and
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N eil Johnson W2 0LU
Tappan, N Y

three baud s consti tu te on e dash. There are
allow ed for automatic tr ansmission one
baud bet ween part s of a letter , three bauds
between letters, and five bau ds between
words. It adds up to about 46%, b ut most
ama teurs when using CW can assume 50%
«duty fact or " an d come reasonably close.

Single side band , suppressed carr ier
transmissions are genera lly conceded to pu t
the light est load of all up on th e system and
its power sup ply . Again there are no
infallible rules, du e to individual spee ch
patterns, but it is generally agreed that SSB
transmission may load down the equip­
ment as little as 27%. However , a duty
fact or of 40% wou ld realistically reflect
typical amat eur op erat ing co nditions. If
some form of spee ch comp ression or limi t­
ing is used, the talk power will be in­
creased , and the du ty factor would increase
a bit.

When th e RT TY , CW, or SSB operator
switches "from send to receive, th e only
power consumed is the bleeder current.
This curre nt may be bled off through a
fixe d resist or , or the fina l amplifier t ubes
may be biased to perform this fu nct ion'.

Bo th th e power supply and rf sec tio n
must be taken int o considerat ion wh en
duty factor is being figured . With respect
to receiving tubes be ing used for serv ice,
the ham designer may figur e roughly " plus
50%" when going fro m consumer swee p­
tube ra tings to ama te ur I Ca S ratings.

. ..W20LU-
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A 5 BAND 260 WATT SSB
TRANSCEIVER WITH BUILT­
INAC SUPPLY AND
LOUDSPEAKER IN ONE
PORTABLE PACKAGE.

Just hook up an ante nna and microphon e, connect the 270B to a power source, and
you' re on th e air. And do n't let it s small size foo l yo u. The Cygnet 27 0B is loaded
with features th at make its price tag even more attractive. Besides being a great one
piece home sta tion, it is a wonderful un it for use on business trips and vacations. The
270B will operate fro m autoj boatymotel room or mountain cabin... anyplace that a
power source is available. The price...on ly S499.00 at all Henry Radio sto res.
Com e on in for all of th e specifications and a demonstration . If you can't come in...
call or write. We'll send yo u the specs and , of course, we ship almost anyplace in
in th e world.

*A 12 volt D C con vener, the model 14A, is available. Only IV2" x 3" x 4" , it simply
plugs int o the back and makes th e 270B fully mobile. T he Model 14A . . . S39.50

• Henry Itad io has a gre at antenna pa chage program . . big sarin ge. HTrite tor lit erature . •

EASY FINANCING • 10 % DOWN OR TRADE-IN DOWN • NO FINANCE CHARGE IF PAID IN 90
DAYS • GOOD RECOND ITIONED EQUI PMENT • Nearly all ma kes and models. Our reconditi oned
equipment carries a 15 day trial, 90 day warranty and may be traded back within 90 days for full
credit toward the purchase of NEW equipment. Write for bulleti n. Export inqu iries invited.
TED HENRY (W6UOU) BOB HENRY (WOARA) WALT HENRY (W6Z N)

M~~~'l&raVlAro· 11240 W.OlympicBlvd,losAngeles, Calif.90064 213 /477-6701
931 N. Euclid, Anaheim, Calif. 92801 7141772-9200
Buller, Missouri 64730 816/679-3127

"W orld 's La rgest Distributor of A mat eu r Radio Eq uipmen t"
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REPEATER ZERO BEATER
O ne of the biggest problems wit h an FM

repeater is getting every one's trans­
mitters exactly on frequency. It is even
mo re imp ort ant with a narrowband input;
ye t, since mo st hams do not ha ve ready
acces s to a freq uency meter or coun te r, it
is rat he r difficult to do. This article de­
scri bes a device that uses the repeater 's
receiver as a reference and makes it bo th
convenient and easy fo r everyone to get on
freq uency. It is as acc essible as the re­
peat er , and in effect, is the sam e as having
someone always monitoring the repeate r
receiver's discriminator voltage and giving
back the reading after each transmission
(but without the basic pe rsonnel problem).
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Since it is alwa ys there, it allows anybody
using the repe ater to see how well his rig is
staying on freq uency .

The device is called a zero beater
because it pro duces an audio tone which
beh aves in exac tly the same way as a
hete rod yn e (although it is not) . The zero
beater operates by mo nit o ring th e repeater
rece iver's discriminator voltage during a
tra nsmission and storing a representative
voltage in a capacitor. When th e transmis­
sion is completed, this voltage is co nverted
to a tone, which is transmitted during th e
repeater's tail period (approx. I second).
All it takes then , is two seconds to check
frequen cy ; a one-second transmission to
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establish th e fre quency, and one sec ond to
list en to the tone. If the freq uency is less
th an I kHz off, no tone will be heard . Each
time the repeater is keyed , the process
repeats, up to 15 seco nds of rep eater use.
Th en the zero beater is d isabl ed until the
repeat er is idle for 15 seconds or more.
(The disabling feature was adde d afte r t he
zero beater was insta lled becau se the
sque aks and squawks tend t o become
obj ecti onable with ex cessive use.)

Opera tion

The zero beater is buil t o n a 4 in. square
plug-in boa rd and requires ± I SV fo r op era­
tio n. Referr in g to Fig. l , wh ich is a schema­
tic of the co mplete d device, the receiver 's
discri minator voltage is applied through a
resistan ce of 100 kn to th e no ninverting
input of opamp A 1. Th e o pe ratio n of A I is
bipolar so that the polarity o f the ou t put
voltage will swing positive o r neg ative to
follow the polarity of the input voltage.
The ou tput of Al is applied simult aneo usly
to the inverting inp ut o f A2 and to D2.
The outpu t of A2 is applied to D1. When
the o utpu t voltage of A l is po sitive , D2
cond ucts and t he ou tpu t voltage is applied
across C2 (when 0 3 is normally cut off).

When th e outpu t o f A I is nega tive, D2
is back-biased and th erefore disconnected ,
whi le the output of invert er A2 now swings
posit ive, forward-bi asing DI, and vo ltage
appea rs across C2. Because o f the opera­
tio n o f D I and D2, the vo ltage appearing
across C2 is alwa ys po sitive regardless o f
the input po larity .

T he out pu t o f A3 driv es 0 I , which in
turn driv es a CK I I2 2 "Raysist or." The
Raysistor consists of a tungsten filame n t
lamp an d a cadmium-su lphide pho to ­
resistor in th e same package, wit h th e lamp
illuminat ing th e ph ot oresist or. The 8 .6 V
zener (D3 ) across C2 prevents the voltage
across the lamp fro m becoming too h igh.
Th e photoresistor portion of the Raysistor
is used as a frequen cy det er mini ng compo­
ne n t in a unij un cti on oscilla tor circ u it
(Q2).

The dar k resistance of th e photores istor
is high enough to p revent Q2 fro m oscil­
lating. As it s resistan ce decreases , the fre ­
quency of Q2 in creases up to about 2 kHz.
While a signal is be ing received , the fre­
que ncy erro r seen at th e d iscr imi nator is
stored by C2 and , throu gh A3 and Q I ,
illuminates the Raysistor la mp . At the
same time, the positive vo ltag e (A) applied
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THE BEST

2 METER
CONVERTER

3J':':~ Model 407
_" $42.95

» _. ppd .

144·1 46 MHz in. 28·30 MHz OMt
or 146- 148 MHz wHh a se cond cryst a l

Availa b le at $5 .9 5 each.
A full description of this fantastic converter
would fill this page, but you can take OUf word
for it ,or those of thousands of sat fsfied users)
that it s the best. The reason IS sf mp le-e-we u se
t h re e RCA dual gate MOSFETs, one bipolar,
and 3 diodes in the best circuit ev er . S t ill not
convinced?Then sen d for our free ca t alo g and
get the full description, plus photos and ev e n
the schematic.
Ca n ' t wait?Then send us a postal money order
fo r $42 .9 5 and we'll rush the 407 out to y o u .
NOTE : The Model 407 is a lso available in any
frequency co m b in a t io n up to 450 MHz (some
at h igher prices) as listed in our ca t alog.

" New York City and St.-de reside nts add local sa les tax.

VANGUARD LABS
Dep t. H, 196-23 J a ma ic:a Ave., Hollis , N.Y. 11423

to the bas e of Q4 causes it to conduct ,
shorting the emitter of un ijunct ion Q2 to
ground an d preven ti ng it from oscillating.
As soon as the receiver no longer hears a sig­
nal, Q4 shuts off and allows Q2 t o osc illate.
Du ring th e rep eat er tail period , then, th e
tone is tr ansmitted ba ck . As soon as the re­
peater transmitter is unkeyed , a positive
voltage (B) applied to Q3 causes it to con­
du ct , discharging C2. C2 must be di s­
charged in this way because of the high in­
put res ist ance of A3.

The rem aining circuitry comprising QS
thro ugh Q9 is a "timeout" contro l circuit
wh ich disabl es the zero beater afte r I S sec­
onds of repeate r use and reenab les it aft er
the repeater has be en idl e for I S sec on ds or
mo re. Q6 and Q7 form a flip- flop which is
set or reset by Q5 and Q9. Both Q5 and
Q9 are I S-second timer circui ts .

Steerin g cont ro l fo r t he flip-flop is
accomplished by Q8, which shor ts out the
timing capacito r of Q9 when the re peater is
in use. Aft er the rep eat er ha s been in use
for I S seconds or more , QS comp letes it s
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timing cycle and discharges the 10 p F
timing capacit or into Q6 , setting the flip­
flop. Then th e collector of Q7 goes posi­
tiv e, and the positive voltage cou pled to
the base of Q3 causes it to conduct,
shorting th e input of A3 to ground and
dis,9bling th e zero beat er.

When the repeate r is inactive , poin t A
goes to ground , Q8 is turned off, un­
short ing Q9 's timing capacit or , and Q9
begins it s timing cy cle. Aft er 15 seconds,
Q9 di scha rges into Q7, resetting the flip­
flop and enabli ng the zero beat er.

External Connections

As shown in Fig. 1, the ex te rn al con­
nections required are powe r , discrim inator
voltage, audio output, and three contro l
voltages. The contro l volt ages are con­
nected to points A, B, and C on the
schema tic, with the conditions shown . Th e
ina ctive state of all three signals is ground.
In the WAI KFY repeater , th e CW ide n tifi­
cat ion funct ion is self-complet ing; in other
words, the re peater stays on until th e ident
has co mp lete d . It is necessary to inhibit the
zero beat during the ID ; otherwise both will
play at once . This repeater uses solid-state
logic for its con trol functi ons ; however , the
required signa ls (A , B, and C) may be
derived from the COR of a relay-controlled
repeate r.

Summary

The zero beater pro vide s everyone using
th e repeater wit h a continued frequency
check . It ha s proved t o be a very effe ctive
and useful de vice. T he t one reaches it s
highest frequency when th e input error is
app roximately 3 kHz or grea ter. If the
error is less than I kH z, no outpu t is
generated . Since the device uses th e re­
ceiver's discriminator out pu t, it is important
that the repeater receiver 's freq uency be
accurate and sta ble.

Other uses for the device readily suggest
them selves; for example, limiter voltage
co uld be mo nitored, an d the t one would
then ind icat e signal stre ngt h . It could also
be used as an alarm. In eit he r case, A2
could be eliminate d along with D I and D2 ,
since the input polari ty wo uld not change .

. WIELU & W[IRH"
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see the Mann
for the best in USED FM
communications equipment

Two-Way FM Units •
Mobile Phone •

Walkies
Bases·

• Repeaters
Mob iles

Here are some of the great buys at Mann . ••

MOTOROLA MODE LS

T5 1GGV 6 meter mobile unit with accessories, 60W trans­
mitter, 6/1 2V vib rator powered in 15" housing, with
or without pri vate line feature. . ,$ 85

T41G 6 met er mobile unit with accesso ries, 30W trans-
mitter, 6 / 12V vibrator powe red in 10" housi ng. . . ..$ 64

U51GGT 6 meter mobile un it with accessories. 60W t rans­
mitt er, 12V transist or powered in 10" housing. . _. .$149

T4 3GGV 2 meter mobile unit with accesso ries, 10" ho using. . . $ 99

T53GKT

U44BBT

U44BBT

L44AAB

J44AAB

2 meter mobi le unit with accesso ries, 20" housing
with two sepa rate t ransmitte r st rips with 5894 fina l
capab le of lOOW each, single recvr, powe r supp ly
transistorized " $129

450 MHz mobile unit with accessories, laW tra ns­
mitter, 12V t rans isto r powered in 10" housing. . . , .$119

450 MHz mob ile uni t as above with " PL" $139
450 MHz base station, 117V AC l a W desktop
housing , $ 95
450 MHz base station , 117 V AC l a W weatherproo f
hous ing 5115

Wired as Repeater .$135
Wired as Repeat er with "P L" _..5150

G E MODEL

MAl E 42450 MHz mobile unit with accesso ries, laW t rans­
mitter, 6/1 2V vib rator powe red in 14" housing . . .. .$ 99

WRITE FOR FREE CATALOG

Conditions of Sale
Unle ss oth erw ise spec i f ied. equipment is
used. and is sold as-is. All it em s shi pped
FOB Tarzana, Cali fornia. Cry stals. ove ns,
ant en nas not inc luded un less spec i fic all y
st ate d in cat alog. A ll equ ipmen t Is sold on
a ~Ir!>t·come. tu-st -served basis.

Mann COMMUNICATIONS
eo, Box 138, 18669 Ventu ra Blvd., Tarzana, Cali f . 91356

Phone: (213) 342·B297

Mann Guarantee
Mon ey re funded w ithout q uest io n if equip .
ment is returned within seven days from
shipment. undamaged, f reight p repa id.



73 wi ll be presenting a series of simple IC projects. This
initial article serves as the in t roduct ion by describ ing t he
"basics " of IC conven tion and nomenclature.

I ntegrated circuits ar e here to stay and
the next few years will show a massiv e

transiti on in industry and consumer pro ­
du ct s to complete int egra tio n. Based on
this assumption, this article has been pre ­
pared for the amateur as well as profes­
siona l user of integrated circuits (fCs) . It
includes tip s on wiring, soldering, cross
referencing, and sim ple proj ects usi ng the
l Cs contained in the Motorola HEP kits.

A lengthy di scussion of Ie constru cti on
will no t be covered in deta il, as th is
information can be fou nd in many lC
textbooks . However , in orde r to be be tt er
able to know the ad van tages and limita­
tions of those microcircuits, the reader
should kno w what is con ta ined in the basic
IC and how these de vices differ from other
solid -state co mp onents.

As the name implies, ail integra ted
circuit is a collecti on of man y diffe rent
components . The quantity and types of
components vary from one IC configura­
tion to another. A pa rtic ular IC could
con tain active components (transist ors, di­
odes) and passive components (resistors,
capacitors). If all the compon en ts of t he
circuit are contained on the same "chip" or
substrate, the un it is said to be " mono­
lithic" (single crystal). The monolithic type
is th e most common and the least ex­
pensive to build . Other construction types
are: thin film , th ick film, hybrid, mu lt i­
chi p. A discussion of t hese types can be
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found in almost any book that dea ls with
the subject of It's.

As an illustration of the extreme size
reduct ion pos sib le with integrated circuits,
consider the Motorola 4-bit memory core,
which con tains 524 differen t components
on a chip 50 x 70 mils. The averag e IC is
much smaller , usually 40 mi ls square (l mil
= .00 I in .}. As t he above example ind i­
cates, the race " is on to see how much
circuitry can be crowded into the sma llest
space . Th is effor t is known in the trade as
LSI (large-scale int egrat ion ). Manufacturers
are already st arting to prod uce ICs that
con tain FET tunnel di odes, and even pow­
er transist ors !

It is un fortunate, but many people are
resist ing the changeover fro m discrete (in­
dividual) compone nts to ICs. This resis­
tan ce could largely be d ue to th e fact that
peo ple tend t o shy away from circuits they
are no t fa miliar with.

The advantages of ICs over discrete
com ponent s greatly outweigh the di sadvan­
tages. Siz e and weight red uction are ob ­
vious advantages but cost savings should
also be conside red . Consider t he HEP 583,
wh ich conta ins 21 transis tors and 27 resis­
tors. If you had to buy all these pa rt s
individually and build this unit using a
bre adboard , or pri nted circu it board yo u
would indeed feel the pinch on both your
pock etbook and your time. Other dis­
advantages tha t are not so obvious are as
foll ows:
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R e peti tio n
If you need a circ uit containing 20 J-K

flip -flo ps , it would be a difficult task to
bu ild 20 of these, each containing 21
tra nsistors and 27 resistor s. This adds up to
420 transistor s and 540 resist ors! With ICs,
only 20 TO- 5 packages are necessa ry . Here
is where cost, size, and tim e advantages
come through again.
Repeatability

Becau se of the way ICs are co nstructed
with components locat ed in close prox­
imi ty to each ot her, to lerances are mu ch
finer and part s are better mat ched , thus
mak ing up a device t hat functions as a
complete unit. Power dr ain is lowered ,
there is less sp urious noise pickup, and
th ere is less no ise generated within the
un it.

c"". ..

~%­
--:;:~~....---'

' 0-"' 1~ "~ 1
TO-l 00l1G ""1

IC chip. It is prese ntly necessary to con­
nect these co mponents ex ternally.

ICs can be mounted on perforated
boa rd or printed-circ uit board by either
soldering to terminals or using socke ts.
Soc kets are defin it ely recommended, es­
pecia lly for the hobby ist who will, gener­
ally, use th e IC over and over in different
applications. Con stant soldering and un­
soldering of the leads weak ens them and
could caus e th e wires to be broken , or
internal damage could resu lt due to ex ces­
sive heat from the solder iron .

T he HEP 58 0 thru 583 (devices in­
clude d a Motorola IC kit) are mW RTLs.
Thi s logic family is conside red the easiest
for the hobbyist, ex perimenter, an d IC
novice to «cut t heir teet h" on. The HEP
58 4, 570, 57 1, 572 are MRTLs - also a
good family for the beginner. The HE P
553, 554 , 556 , 55 8 are ECLs - no t th e
eas ier to work with, bu t t he best logic
family for high freque ncy and no ise rejec­
tion .

-Fiq, 1. Typical Ie case styles.

'-1?]-• T

""s' NGe. SUPPlY

Fig. 2. Th e split supply contain fo ur series
batteries grounded at the connect point. Where
possible to use, the single supply offers the
advantage o f sim plicity .

R eliab ility
Many manufacturers are turn ing to ICs

because of th eir high reliability. Devices
built under almost clini cal conditions are
bou nd to be bet te r than a circuit bu ilt on a
workbench. As an example , consider buil d­
ing the electricaequivalent to th e HEP 583 ,
using the 2 1 transistors an d 27 resistors: It
wou ld be necessary to ma ke 80 to 90
solder con necti on s, a real sourc e for poten­
tialtrouble.

In add iti on to the advantages listed ,
rep lace ment is simple. Sch ematics are easy
to read , especially for the beginner. Areas
ye t to be conquered in t he const ru ction of
fCs are : How to bu ilt induc tors, large-value
capacitors, and high-value resistance on an

JANUARY 1971

Ie Packa ging

Integrated circuit s can be found in a
variety of packages. At th e pre sent time ,
ther e are more tha n 120 case types mad e
by some 70 companies arou nd the world .
Of these many case sty les , three ty pes are
dominant. (In ter ms of quant ity of devices
on the mark et , in a given case type, ab out
90% of their quantity can be fou nd in
some variation of one of th ese three case
typ es). As ye t , no definite standardization
has bee n set up among th e manufacturers
regarding packaging, pin numbers, and lo­
cations, so carefully check the basing be­
fore you plug th at IC into the socket.
Three popular case styles are pictu res in
Fig. !.

Use a low-wattage sold er ing iron! 25 to
40 watts is a good range. Ex cess heat could
"kill" t he IC.

Keep compo nent leads short ! Excess
lead lengt h could cause spurio us or para­
sitic oscillations or no op eration at all.

If you are using a power supply (o ther
than a battery), it is a good idea to byp ass
th e power leads. Connec t a 0.05 or 0 .1
capacitor from the power input to ground
at or near the inp ut termina l of the IC
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Fig. 3. Four basic logic element configurations
used in Ie diagrams.

There ar e some app licat ions where the
split su pp ly is advantageous b ut generally it
invo lves more complicated circ ui try. The
novice in ICs is likely to be a novice in the
area of computer logic also. The logic
symbols are to dig it al ICs what schema tic
symbols are t o resist or s, capacitors, etc.
Some of the more common ty pes are
shown in Feb. 3. These sym bols ha ve
recently been st andard ized by the govern­
ment. Before that t ime , each manufacturer
had his own set of symbols.

or spli t supply is most common in linear
circuits. T he two supplies are show n in Fig.
2.

a re :
• Gates - co ntrol the pa ssage of signal s.
• Buff er - am pli fies power of signa ls to

be able to drive mo re u nit s.
• I nverter ~. reverses the logic fro m + to

- or- to+.
• Expander ~ afford s addit ional inputs

to a gate.

Basic Logic Types

Most computers work on th e binary
prin cip le. Bina ry stands for "two",~ two
states or conditions , wh ich are eithe r on or
off, high or low or 1 and 0.) Conside r the
condit ion whe re we have zero or near zero
volts at t he input to a ga te, fl ip-flop ,
amplifier, etc; with positive logic it is an
Of f condition . If th is voltage goes positive,
let' s say to I or 2V, it is now in an on
condit ion .

The co mma'll fu ncti on s in digital le s
v ,

[> D
AMPLIFIER FLIP .F lOP

o
AND GA TE

D
OR GATE

3AV ± 10% (2.6 to 3.3V) and
3.6 ± 10% (3 .24 to 3.96V)

MwR T L 3V ± 10% (2.6 to 3.3V) and
3.6 ± 10% (3.24 to 3.96V)
4V ± 10% (3.6 to 4.4V)
5V± 10%(4.5 - 5.5V)
±4V to ±10V (8 - 1b V )
5.2V ± 10% (4. 5 - 5.5V )
5V ± 10%(4.5 - 5.5V)
18V

DTL
'MDT L
VTL
EeL
TT L
BT L

Obv iously, ba tte ries in some of these
odd voltage range s are no t available: how­
ever, ex pe rimentation has ca tegories as
follows: man y of th e devices were fo und t o
wor k well from 1.5 to 12 V~ Very f ew d id
no t - bu t aft er all , the y arc on ly rat ed
from 2.6 t o 4V (app roximately). This
mak es it possible to lise many of these lCs
over a wide voltage range . Usua lly an IC
rated at 3 .2V mini mu m wo rks well on 3V
and on e rated at 5 .5V maximum works at
6V.

ICs can be con nected in one of two
way s, using one or two supplies. The dual

Power Supplies

.i For projects usi ng I or 2 l e s, ba tteries
are usually t he best supply. On larger
projects, an ac supply is be tter. The power
supply requ ire men ts for the various logic
func tions have been sta ndar dized as fo l­
lo ws:
RT L

~
'"GATE

~
NAN D

GATE
(most cGmmon form)

ANO GATE NAND GA TE

OR GATE NOR GATE

Fig. 4. Basic gates with their inpu t/ou tpu t w ave­
forms.
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When it c omes to great used mobile communications equipme nt, we wrote
" the book" . . . Send tor a tree copy 0 / " the book" (our new catalog).

Here are only a few of our LOW PRtCES:
2 METERS

GENERAL ELECTRIC MAlE33 6 or 12 volts, 30 watts
Vibrator Power Supply with acc essor ies $140.00
MOTOROLA X43GGV, New Low Pr ice, Special Modei in 10" case ,
30 watt, transmitter narrow band, receiver wide band, vibrator
powered, 2 Ireq . transmitter, and t ransistor powered 2 Ireq. " Private
Line" receiver (single squelch), less reeds,
complete accessories ..... $100. In quantities of ten ....$00.
GMETERS

MOTOROLA FMTR140D, 6 or 12 volts, 60 watt , wide band.
Dynam%r Power Supply $40.
Transmitt er Narrow Band $50.
Fully Narrow Band $60.
comple te with accessories (less accessories deduct $15)

GENERAL ELECTRIC PRE-PROGRESS 4ERG RECEIVE R,
ET5 OR ETG TRANSMITTER
30 or 60 watts (as availabie), 6 or 12 volt s,
including all accessories $20.
UHF

~OROLA T44A6A with accessories $30.
T44AAV with accessories $48.

RCA CMU15A 15 watts,minus accessories $10.
For Your Conven ience SCHEMATIC DIGEST S. (P," Pa ;d)

G.E. SCHEMATIC OUTLINE AND INTERCONNECTION DIAGRAMS
FOR GE 2-WAY FM RADIOS .
Vol. 1 Pre-Progress Line ('49 - '55) 25-50 MHz 72-76 MHz

Vol. 2 Pre-Progr ess Line ('49 - '55)
150-170, 405-425 MHz, 450-570 MHz each volume $4.50
MOTOROLA FM SCHEMATIC DIGEST
revised edition to 1960 $6.50



TYPICAL BUF FER WITH GATED INPUT

"'tla OUTPUTCLOCK T

CLEAR C a. INVERSE

OUTPUT
TYPICAL J-K FLlP·FlOP :~:

GATES CONNECT ED A S A
BISTABLE FLIP- FLOP

F ig. 5. Basic amplifier and flip-flop configura­
tion s.

• Adder - provides the summ and carry
operations on two input signals.

• Sh ift R e gist er s - pro vide s bistable
storage .

• Fli p-flop - provides d ivisio n o r count ,
One flip-flop d ivides by 2, prov ides
on e output change in st ate for ever y
two input charges .

Ga tes. This fun ction comes in a wid e
varie ty of configurat ions . There are 2, 3 ,4 ,
o r mo re in puts and 4 ca tegories as fol­
lo ws:

• And: When all inpu ts go to 1, output
will go to 1.

• Nand: Output will be 1 excep t whe n
all in puts go to 1.

• Or: When any in put goe s to 1, output
will be I.

• Nor: Out put will be I except when
any in put goes to 1.

Nand and nor differ fro m and and or in
that inversion has ta ke n pla ce . Refer to
Fig. 4. Note t he sma ll a at the input or
ou t put of some of the examp les. This 0

indicates that inversion has tak en pla ce.
Gates ca n be connecte d to op erat e in a

wide var ie ty of app licati ons othe r than
those for which they were de signed . Some
ap plications are free-running multivibra­
to rs, bist ab le , one -shot, amplifie rs, and
au di o mixers.

DC'

' N~'r
c "

~ D IV ID E BY 2

Oc casionally th e time arises when th e
hobby ist need s so mething in the way of
gates other than what he has or wha t is
available . For exa mple, yo u need a S-input
gate and you have a -t-input gat e; simply
ground on e input. Ground two inputs to
obtain a 2-inp ut gat e. If you have a du al
2-inpu t gate, such as the HEP 580, and yo u
need a 4-input gate, t ie pins 6 and 7
together and this becomes the output ;
inputs are then on pins 1, 2 , 3 , and 5 .

Amplifiers. In digital work it is refe rre d
to as a buff er. It s original use is to increase
" fan-in" or "fan-out" capability ; that is,
the number o f other units that can be
connec t ed in parallel to the input (fan-in )
or ou t put (fan-out) . By adding pro per
ex tern al biasing it , is po ssible to connect
thi s unit t o lin ear (audio-rf) usage.

Fli p-Flop. There are a number of types
of flip-flo ps availabl e. As mentioned pre­
viously, a flip-flo p (muItivibrator) can be
"made up " by 'cross connecti ng two gates.
The R-S flip-flop is one examp le. The J~K

flip-fl o p is similar but ha s the adde d
function known as "cloc k input" shown as
" T« on th e logi c block of Fi g. 5 .

Fundamentally, flip-flop s div ide by two .
By proper connect ion, division by 3 , 4, 5,
etc. can be ob tained usin g a few ICs as
sho wn in Fig . 6 .

OU,

~
N Sl s, -

r 'r
C 0 c_ 0

-0- -,-

DIVIDE BY 4

o ur

60

Fig. 6. Flip- flops con nec ted as divider s.
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the all "NEW"
CRYSTAL. CALIBRATOR

.100 -- 50 - 25 - KCMarkers
• Zero Beat to WW V

• Uses New 100 KC Crystals
(included in all un its)

• Glass Epoxy Boards
• Very Compact

2" x 3" x %"
• 3.5 V. Operation

$129 5
KIT

with
100 KC

CRYSTAl

Wired and zeroed
to W W V $15.95

INTEGRATED CIRCUITS
FACTORY FRESH - NO REJECTS

W/ SPEC. SHEET

FAIRCH ILD - MOTOROLA
Ul 900 BUFFER _. BOe- IO/ G.OD
ur 9 14" GATE BOe- IO/G.OD
Ul 923 J.K. FlI P·Fl OP $ 1.50-10/9 .00
Me 790P OUA.l JK FlI P·FlOP.. $2.00-10/18 .95
Me la9P HEX INVERTER I 0
Me 724P QUAD 2 INPUT GATE 1.1 ea.
Me 799P DUAL BUFfER 10/9.50

Me I SOP DECADE $3.50
Me 767P QUAD LATCH $3.50
Me 9760P DECODER ORIVER . . _. . . $5.50

THREE ABOVE $11.95

ARN-30 108-1 35 mc tunable re­
ceivers. High frequency version of
the famous command receivers. li s­
ten to local airport frequency or
convert to 2 mc. New, with
schematic and operating instruc-
tions $19.95

Western Union facsimile machines,
send and receive pictures ano
memos. Works on 1 1 ~ v 60 cycles.
Shipped with auto-start, auto-phase
& pos-4-pos, conversion instruc-
tions $1 9.95 each

Telfax paper 2d each, 1000 for
$12.95.

KIT INCLUDES:
I--PC BOARO and CONNECTOR
I --NL 940S REAO OUT TUBE

and SOCKET
USES:

• FREQUEN CY COUNTER
• DIGITAL VOLTMETER
• TIM E INTERVOLTMETE R
• DIGITAL CLOCK (has faciJiti e$ l or

d ividin z by $ix fot clock)

NIXIE
READ OUT

STAGE

~
"NEW"

FROM By converting to TTL logic
pri ce redu cti ons ena ble
R & R to sell at a low, low
$12.49 per stage. Send
for informat ion.

R & R ELECTRONICS, 311 E. SOUTH ST., INDIANAPOLIS, IND. 4622.5



Voices from the PAST •••
50 YEARS AGO

AMATEUR RADIO
Amateur rad io op erators virtually beat

the sun across th e continent during the
recent daylight tests when a message
starting promptly at dawn on the East
coast, reached Los Angele s, Cal., before the
sun appeared above the Pacific ho rizon.
Favorable transmitting conditions were
met which made the trans-continental trip
possible in one hour and twenty-five
minutes with but tw o relays.

An early start clinc hed the laurels for D.
MeR. Parsley, operator of amateur station
4FT at Wilmingt on, N. C. It left
Wilmington at 6; 15 A.M., Eastern Standard
Tim e, and reached Los Angeles at 4:40
A.M.) Pacific Standard Tim e. Th e message
read : " Are you all set for the Transpacific
tests? Answer at on ce ." After being relayed
by amateur stat ions 5PB and 6AWT, it was
received by B. Sana, of 85 5 S. Birch Street ,
Los Angeles

Ten messages were started from either
coast and according to the inco mplete logs
that have arrived at the League h ead­
quarters , many of these dropped by the
wayside on account of the nec essity for
constant relaying under unfavorable day­
light conditions. Several hundred amat eurs
participated in the test s, One message
star ting fro m the East coast read: «A drop
of the Atlantic ocean goe s with this mes­
sage; return with the salt of the Pacific,"

Salinas, California, is reported by W6CLV
to be an isolated 112-224 megacycle area.
On his monthly trek to S,F ., he found that
W6PIO Alam eda, W6TFZ PNQ San Fran­
cisco and W6PYH Oakland are new ~ at
least to him ,

W6QLZ says that his 2Y2 meter signal s
seem to have less fad ing than 5 (but are
received on a converter wit h superregen
detector at OVK so there is some a.v.c .
act ion present ). Clyde is trying to get
W3HJQ /6 up before daylight for dx
schedules because signals are good then
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even when they are only 50 percent in the
evening. This phenomenon is familiar to
many who have had experience wit h low
atmosphere bending.

30 YEARS AGO

B!1"nf)
At lun cheon in April, W4EDD made the

observation that du ring his travels he has
found that the majority of hams interested
in 112 mega cycles are relatively new at
it - for which reason the majority of arti­
cles about 2~ meter equipment should be
elementary " how to build it " stories about
relatively inexpensive equipment. How
about grinding out a few, fellows, to help
out th e newcomers?

10 YEARS AGO

The product ion of a new and strange
kind of variable capacitor recentl y came to
the attention of the writ er. This capacitor
ta kes the form of a semiconductor, is
about the size of a germanium diode, and is
available in sizes from 7 to 100 mmfd. The
strange thing about this little gadget is that
the capacity is a function of a de bias
volt age impressed across it. The manu­
facturer , Pacific Semiconductors Inc"
Culver City, California, use a standard
voltage of four volts as the 100 % capacity
rating point. It may be seen from the curve
in Fig. I that at zero voltage the cap acity is
about 25 0% and at 100 volts the capacity
has dropped to 20 % of the 4 volt value.
Caution: A reverse polarit y voltage should
never be used and any superi mposed ac
pea k must not go on the other side of zero.

As soon as you get the full import of
the above you begin to get ideas, The
"Varicap," for su ch is its trade name, has
man y possibilities, The first one the writer
thought of was an F M modulator.
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AGC circuit at the front end

3 TRANSMITTING POWER positions.

REAR panel has provision for 25w unit,

TONE squelch, and MULTIPLIER unit.

CHANNEL SELECTION by diode switch .

Remote control possible

34/94,94/94, MIKE included. $2899 5

I

TELECOMM ELECTRONICS
RO.BOX 461.CUPERTINO,CA .9 5 0 14

. - .



*****
*****
BASICS

01

SURPLUS

Richard Zach WB2AEB
33 Pike Place RFD 4
Mah opac NY 105 41

Electrically, the FM base stati on is exactly
the same as a mobil e, except fo r the pow er
supply . Usually, the transmitter and receiver
"s trips" are absolut ely identical in the
mobile and base ver sion of the same series .

Physically, the base sta tion can come in
man y forms. First o f all, the co mnon desk
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model is quite popular. This may be the bes t
version fo r t he ham becau se some desk
mo dels have an external mike gain co nt rol,
modulat ion meter , and bu ilt -in clo ck . Rigs
such as the trunk mounted rno bile may have
only a volu me, squelch, on-off and channe l
switch .

You can either have the contro ls right
on the unit itself or have a remote control
head at t he operating desk . Still another
type of base station is th e type moun ted in
th e weather-proof hou sing. This is really
nothing but an out door re lay -rack ty pe
pan el. At sam: sites, the whole sta tion is
locat ed a couple of hundred feet up the
tower in this type of hou sing. This is ideal
for the remote transmit te r-receiver or re­
peat er type set up . (I 'd like to see someone
do thi s with their KWM-2).

Since base sta tio ns are mor e scarce than
mobil es, you can figure on paying about
2 5% more than t he identical mobil e for yo ur
base. It 's a simp le case of product in
demand .

Since FM opera tes on fixe d channe ls,
being on frequ ency is especia lly im portan t.
Crystal co nt ro lled receiving , as well as trans­
mitting equipment , is the key to this re liabil­
ity.

Let 's now say that we have a crystal
controlled transmitter and receiver. Good...
now we have ha lf the batt le licked . As you
mayor may not kn ow, the frequency at
whic h the cry stal opera tes depends on the
load capacitance of th e input of the oscil­
lator. When ordering crysta ls, be sure to get
one which is designed especia lly for your
oscillator's capacitance. If the cap acita nces
are not matched , yo u will be off frequency.
There is a good side to th is story, however .
In ju st about all comme rc ial FM rigs, yo u
will find a small ceramic trimmer either in
parall el or series with the crystal. T his
"rubbering" capacitor is use d to get you
exac tl-y on fr equency. To tune the tran s­
mitter to the freq uen cy , you need a receiv­
ing stati on with a 50-0-50 /la meter plugged
into the discriminator ja ck. If you know th at
the receiving sta ti on is on freq uency, simply
turn t he "rubbering" capac itor until t he
rece iving stat io n indi cates tha t h is meter
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• Nom ina l 0 .5 sec . tone b urs t len gth .

Address _

_ Easy to ins ta ll, 3 w ire hookup ,
attaching b racket inc lud ed fo r car or home.

MO DEL TE -5
5 cha n ne l mod el
Fact o ry p reset,
onl y
$39.95
po stage paid .

MODEL TE -2
2 to ne
Factory p reset,
o nly
$29.95
po st age pa id.

• All fr eq uencies fact o ry pr eset . Ca n be field
ad justed from 1600 to 2800 cycles. Othe r
f reque ncies o n specia l or d er.

~

• Operates f ro m a single fac to ry supp lied intern al
9 vo lt battery.

TON E BURST ENCOD ERS
(TO T HE FREQUE NCIES O F YO UR CHOIC E)

GUARANTEED FOR ONE YEAR'
Use it for 10 days, if not completely

satisfied return for a full refund.

NOW! from @
ROSS AND WHIT E COMPANY

ELECTRONICS

SOLID STATE

• American made co m merc ial grade com po nents
o n glass e poxy PC board fo r maximu m
re liability .

• • ••••••••••••••••
ROSS AND WHITE CO., Elect ro nics Dep t. 73-1
50 Wes t Du nd ee Rd ., Whee ling, III. 60090

Gent lemen :
Send me model tone burst encoder
Xcvr make Modell 1

Check or money order enclosed. P lease set
freq ue ncies fo r 1
Se nd ad d it io nal in formatio n. Check 0

Name _

reads zero. You do this while transmitting
with no modulation. For tuning an off
frequency receiver with an on frequency
transmitter, the procedure is the same, but
you read the receiver's meter wh ile turning
the receiver 's capacitor.

Crysta l ovens are often used on FM. The
purpose of an oven is to keep the crys tal at a
constant temperature to keep it always on
fre qu ency . With an oven, even on the coldest
morn ings, yo u will be exactly on frequency
within a matt er of minutes. These ovens
have a single tempe rat ure between 60 0 and
85 0C in which th e crystal is placed. The
ovens usually come in either one or t wo
crystal models. When using ovens, be sure
that the crystal is designed for that temper­
ature. tied ovens run bet ween $1.00 and
$3.50, but sometimes surplus rigs come with
t hem.

You must use very high quality crysta ls.
Don't even consider using sur plus. The prices
usually run between $4 and $7 for a .0025%
crystal. These crystals are also made to
order. When ordering, specify ho lder type,
loa d capacity, oven temperatur e (if used),
crystal frequency and formula as well as
operating frequency, afc or non-afc circ uit ,
an d radio model number. In any even t, yo u
can never include too muc h information.

When changing frequencies with these
conmercial rigs it is not just a simp le case of
having all t he crys tals go to one rotary
swit ch and then to the oscilla tor . Since being
on frequency is of the ut most importance, a
separa te oscillator an d "rubbering" capacitor
is provided for each crystal. Many rigs use
just one half of a 12AT7 , for example, fo r
one frequ ency, then switch cathode circuits
to use the other half for the ot her fre ­
quency. However, with most rigs the most
frequencies you can normally have is two
frequencies tra nsmit and two frequencies
receive. To go t hro ugh a repeat er, yo u will
normally need one frequency fo r receiving
and two frequencies fo r transmitting. In
som e areas, however, t he repeat er output is
not located on the main chan nel and you
may need t wo frequencies for receiving also.

City State __Zip _

. . . WB2AEB
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R.J. Christie WA 2SJZ
2 15-28 Sp encer Ave.
Queens Villa ge N Y 11427

r 10.15.20

nneters

Fig. 2 . Co pper wire forms th e basic fram ework .

E

CROSS- HATCHING REPRESENTS
ALUMI NUM SHEET METAL

STRIPS

c

A

A

c

:\t12 GUAGE
s' COPPER WIRE

FRONT VIEW

o

as tubing ABC of Fig . I . Bare copper wire
is used to strengthen the eleme nts ABC and
DBE as shown in Fig. 2. Also , this wire is
needed to support th e aluminum sheet
met al shown in Fig. 3 .

Fig. 3 . With the addition of shaped sheets o f
alum in um , the d ish begins to loo k like an
an tenna.

A

c

F ig. 1. The curve should be kept un i form.

CENTER- -

Figure 2 shows another piece of alumi
Dum tubing bolted at right angl es t o the
original tubing (ABC). This additional
tub ing is ident ical t o that sho wn in Fig. 1
and is sho wn as a straigh t line (DBE). The
alumin um show n in DBE in Fig. 2 is
actu ally bent into t he same configuration

I f you are looking fo r high performan ce
in a beam ant enna at a reason able price,

this para boli c beam ante nna for l O, 15 , or
20 meters might be t he answer. It works on
the same principle as the corner refl ect or
an tenna. Figure 1 shows a 1 in. aluminum
tubing configuration shaped like part of a
circle. The aluminum tubing is 20 ft long
before being shaped as shown in Fig. 1.
The alumin um tubing is bent so t hat 100
degrees appears be tween poin ts A, B, and
C.
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A

Antenna Naise Bridge (en-ten-s no tz
bri iJ, n. Omega-t System's name for a
specialized testing device that checks
yaurantenna system far resonant freq­
uency and coaxial impedance.

An entirely new co ncept in antenna
tes t ing , i t na t o n ly replaces VSWR
bridges wit h a more economica l sys­
tem , but it isalso mo re re liab le, and
easier to use .

O bta in max imum e ff iciency by
determining the resonan t frequency
forany type o f antenna, fixed orrnobile.
with t he soli d state, sel f-con tained
An tenna No ise Bridge . . and matc h
your system fo r the best reception
ever.

Avai la b le in two mode ls . . the
TE7-01 for 1-100 MHz range, priced
at $29.9 5 .. . the TE7-02 for 1-300 MHz
range, pr ice d at $39 .95 .

Sold only through authorized deal­
e rs of amateur and citizen's band radio
supplies. For add it ional info rmat ion,
w rite : Omeqa-t Sys tems, 300 Terrace
Vi llage , Ric hardson, Texas 75080

•omega-t systems incorporated

c

INSU LATION

TO XMTR

50n
COA X

MAST

Fig. 4. The driven element can be any good­
quality quarter-wave whip . Keep the wh ip in ­
sula ted from the re flector and feed it with
50flline.

1/ 4 WAVELENGTH WHIP ANT ENNA

F~~~===!:J-- G

T he sheet metal shown in Fig . 3 is
ap proximately 0.04 in . thi ck. You will
need a ro ll about 80 ft lon g. This will act as
a gian t reflector eleme nt giving the ant enna
a 40 dB fr ont-t o-back ratio .

Figure 4 shows th e driv en element FC .
This may be any good quality ver tical
an tenna such as the hustle r series b y
Newtronics. It mu st be resonant on 10, 15,
or 20 meters. (Al uminum ro d DBE of Figs.
2 an d 3 is not shown in Fig. 4. ) T he driven
element (FG) must be insulated fro m the
rest of th e an tenna system. This may be
done with plastic shee ts and tape . The
driven ele ment (FG) should be kep t at 1east
Y4 in . away from the rest of the sys tem at

. point B of Fig . 4. The anten na is fed with
sta ndard 52Q coax cable . T he feedpo int
(F ) sho uld be bolt ed and taped care fully.
The shie ld of the coax should be connecte d
to a nonrota tin g portion of the reflecting
segment of the antenn a sys te m. Forwar d
gain will vary anywhere fro m 14 to 25 dB
dep end ing on the type of dr iven element
used and the frequ ency ba nd it is used on .
Generally , the high er fre quency ban ds ( 10
and 15 meters) will deliver impr oved per­
formance. The di mension s given for the
reflecti ng portion of the antenna ma y be
the same for each band .

Go od DX results have been obtained
with this an te nna wit h low power and a
to wer only 20 ft high .
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Never before has there been an amateur
receiver and transmitter li ke the
KENWOOD R-599 soli d state receiv er and
T-599 hybrid t ransmitter. The wait is over
. . . the promise of the transistor has been
fulfi lled. KENWOOD prom ises to be the
new pacesetter in the field of short wave
rad io equipment . . . setting new standards
of performance, reliability, fle xibility, high
styling, and value. Deliveries start in
November. Order yours today. Become the
proud owner of the world's most
technologica lly advanced amateur
Receiver/Exciter combination.

The R-599 Receiver $298.00
The T-599 Transmitter $345.00

Henry Radio's

2K·3
The 2K-3 in a few
short years has
established itself
as pre-eminent
among amateur
linear amplif iers.
The reason is
simple . It is
designed and
built better. And
above all, the
2K-3 is truly
"Linear" '" Why
not own the best
- treat yourself
to the big clean
signa l of the
2K-3.

The 2K-3
(console or desk
model) .. $745.00

~
Walt H enry · Ted H en ry Bob H en ry

W6ZN W6UOU WMRA
ANAHEIM LOS ANGELES BUTLER

Plus a larg e staff of highly qualified sales
and service personn el pledg ed to serve
you. Henry Radio carries large stocks of
all major brands. We take trade-ins, sell
used equ ipment and offer better terms
because we carry our own financing. Our
reconditioned equipment carries a 15 day
trial, 90 day warranty and may be traded
back within 90 days for full credit toward
the purchase of new equipment. Export
inquiries solicited. Also , military,
commercial, industrial, and scientific
users . . . please write for information on
our custom line of high power linear
amplifiers and RF power generators.

Now. meet Henry Radio, .,

The Tempo " ONE" 88B transceiver
repre sents the culrninat lnq achievement
of many years of exper ience in the
amateur radio field. Modern design,
superb performance, sturdy construction,
outstanding reliability .. . at a surprisingly
low price makes the Tempo "ONE" the
best buy in transceivers today. Please
come in or write for complete
specifications.

The Temoo " ONE" $298.00
AC/ one. 110-220 voll SO/ 50 eyere power SUPDty $99.00
DC/ one. 12 ~ol l DC power s upply . .. $107.00

Henry Radio's
TEMPO IIONE""

Mral~'l&raVlAro· 11240 W. Olympic Blvd.,losAngeles. Calif. 90064 213/477·6701
931 N. Euclid. Anaheim. Calif. 92801 714/772·9200
Butler. Missouri 64730 816/679·3127

"W orld's Larges t Distribu tor of Amateur Radio Equipmen t"



R aym ond C. Si lls K2ULR
32 A insworth Avenue
East Brunswick N J

fM'!!,IO_Il!lIL~:~__" __III:a

I f you ever had an y doubts tha t F M as a
mode for amateur op era tion was here

to stay , you may quie tly put that doubt to
rest for ever. A quick glance at the
advertise ments and articles in the amateur
maga zines should sho w you the im pact
th at VHF F M operation is having on ha m
radio today. There are many co ncerns that
are selling used police and ta xi two-way
gear and a number of small an d large
equipment manu facturers that are ma king
gear st rictly for amate ur use. Until recen tly
the on ly ready-made gear availab le for
VHF FM operatio n was the stuff
ma nufactured by th e co mmercial and
public safety tw o-way radio co mp anies:·
Motorola, GE , RCA, Kaar , and a do zen or
mor e o thers. Bargains were and still are
co mmon place in seco nd-hand gear that has
been retired from commerc ial service. But
mu ch of this gear is ten years or more old ,
designed with vacuum tubes, powered by

uynamotors, and strictly for mobile use.
Some con versionjs ne cessary for amateur
use, depending on what frequency you are
going to use and whe ther or not you plan
to use it in your car.

Now, however , there are a number of
co mpletely transistorized units on the
market, designe d solely for amateu r use,
fully wired and ready to plug in and
operate . Generally , these units have been
of Japanese manufacture, designed for FM
operat ion on 2 meter s, running som ewhere
between 1 and 10 watts outp ut. Most cost
$2 50 or more, but are selling quite well
nonetheless. Galaxy E lec tro nics has not
only come out with a 2 meter FM
transceiver that has features similar to the
Japane se-mad e uni ts on the mar ket , but
has incorpora ted the best feat ure of all, as
far as Japanese elec tronic equip me n t is
con cerned : low pr ice. Galaxy has beaten
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the tr ansistor technology of Tokyo at its
own game by undercutting the pri ce of
even the least expensive Japanese rig by
$50. And mind yo u , the H I-2l0 is
all-American, pa rt s and labor.

The FM-2l 0 ha s a tri m and deceptively
simple look to it. It almost looks more lik e
a co ntrol head than a com plet e tra nsceiv er .
On the fron t panel there are conce ntr ic
contro ls for off-on-volum e and squelch,
receive chann el , and transmit channel. Also
the re is a pilot lamp and mike jac k for PTT
hi-Z mike. To open up the unit , all you
have to do is rem ove four sheet-me ta l
screws on the bott om of the case and slide
the entir e chassis out of the cabinet . The
cabinet, incidentally , is very rugge d, being
made of very heavy gage metal.

Inside , yo u find four printed circuit
boards and Some chassis-mounted wirin g.
On e board is the front end and first mixer ,
ano ther t he i-f sectio n and detector, a litt le
one in the back is receiver audio, and th e
last board contains transmitter aud io,
o scillator -doubler , doubler, and the
vari cap modulator. Another doubler , th e
dr iver, and po wer amp lifier are mou nted
on the chass is proper. Mounted on th e
back wall is a heavy duty T /R relay,
antenna co nnec to r , and power plug.

The final tr ansist or, by the way, has a
sepa rate power lead for its collecto r supply
running to the power plug . That 's so yo u
can ru n 28 V on the fina l collec tor for ex tra
power. In fact , th at's what is done in the
AC-21 0 po wer supply for fixe d station (o r
mobile) use. The AC-2 1a is available as an
accessory fo r $40. Th e tran sceiver requires
14 - 16V de for power , but works nicely on
a 12V storage battery . If yo u plan to use
the FM~2 1 0 primarily for fixe d use, you
could build your own ac sup ply, or better
ye t, get an old sto rage batt ery to power the
rig. Th at way , yo u still have a rig on the air
during a power failure . For mobile use,
how eve r , that l6V rating is very
comforting, especially if you're not sur e
exactly how mu ch voltage is co ming out of
your car's generator or alt ernator.

Receiver Section
The receiver sectio n sta rts with a

2N5485 FET rf am pli fier fee ding another
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2N5 485 o perating as the first mixer. A
third and fourth 2N5 48 5 serve as oscillator
and tripler to drive the mix er. A third and
fourth 2N5 485 serve as oscill ator and
tripler to dr ive th e mixer . From the mixer
the incom ing signal is fed to a 2N3855 i-f
amplifier opera ti ng at 10 .7 MHz. Then, th e
signal is heterodyned by a 2N3855 mixer
down to 45 0 kHz. A 2N2926 is the
crystal-controlled seco nd oscilla to r. Th e
signal is no w fed into a a- po le filte r whic h
is adjusted at t he factory for optimum FM
reception . The filt er is used to provide the
select ivit y necessary to eliminate
adja cent-chann el QR M. After filteri ng, the
signal is fe d to a pai r of 2N2926s, wh ich
provide the needed i-f gain to drive the
limi ters. Yes, t here are TWO limiters!

Following the limiter s is a novel
fixed-t une d discriminator built around a
Clevite ceram ic reso nant componen t . Th e
de tec ted aud io is fed th rough two sta ges of
amp lif icat ion provided by another pair of
2N2926s and then to a 2N 3638 audio
drive r and a D4 2CI -D43Cl matched
" complementary pair" transistor outpu t
stage, wh ich dr ives the built-in spea ker.

According to -the manufacturer , th e re­
ceiver sensi tivity is rat ed as 0.5 MV for 12
dB SINAD and 1.0 IlV will give 20 dB
quieting. At my QTH , with a homebrew
groundplane about 25 fee t in the air,
I heard a mobile st ation in New York
City, about 35 miles away. His signa l
was noisy, bu t Q5 nonetheless. And this
was a " direct" signal - no repeate r.
Speak ing of repeaters , I' ve been ab le to key
up two different repeaters from my fixed
location , and one of the m from the car . All
thi s with full-quieting signals at th e
repeater 's receiver. Not bad for only a fe w
watts, eh ?

Transmitter Section
Th e tra nsmitter section begi ns with a

two-stage audio amplifier (a pair of
2N2926s) driving a 2N 49 l6 clipper. There
are controls on the printed circuit board
for clipping dep th (mike gain) and
m odula tion deviat ion (clip per outp ut
level) . Following the clipper , the audio is
pro cessed by an active filt er. A 2N2926Y
and a 2N 49 l 6 serve in the active filter
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section. Modulat ion of the tran smitter is
acco mplished by an MV 1628 varicap in
series with the transmitter ' s crystal.

A single 2N3563 serves as th e
transmitter oscillator and first do ub ler,
fo llowed by a 2N39 04 seco nd doubler,
2N442 third doubler , 2N4427 driver , and a
2N564 1 power amplifier. Th e final is rated
for l OW output at frequen cies up to 500
MHz, so you are not pu shing it at all when
you run the FM-2 10 on 12V. According to
the instru ction manu al, th e transmitter is
tuned up for op erat ion , wit h the crys tals
supplied, into a son resistive load. That
mean s that you shouldn ' t have to touch
anyth ing insi de the transmit ter if you use a
ground plane or coaxial type an tenna and
stay within a half megahertz or so fro m
146 .9 4 . T h e tran sm itter is fairly
broad ban ded : I can swit ch between 146.34
and 146 .94 with no ap preciable change in
output.

Channel Selection
Channel selection for th e three possible

receive and t hree possible transmit fre­
qu encies is accomplished by t wo fro nt­
pan el switche s. Notice th at there are two
selectors: one for tra nsmit , one for receive.
This is a very flex ible arrangement sin ce it
enables yo u to choose any combination of
receive and transmit frequencies for which
you have crystals. The FM operator will
quit e often transmit on a differen t fre­
quency fro m the one on which he is
receiving. This is the pr ocedure when using
an FM repeater, for exa mple. For those
times when your friendly local repeater is
ou t of service, all you have to do is switch
your transmit frequen cy to the rep eat er
outpu t channel and yo u are all set to
operate «simplex." At t his point , however,
you will appreciate th e value of a repeater ,
unless your QTH happ ens to be on top of a
mountain . Fo r strictly local contacts it 's a
good idea to operate simplex anyway , so
that yo u won't tie up the repeater whe n
you don 't rea lly need it. The ex tra receive
freq uencies are especially useful if yo u plan
to operate mo bile an d do a lot of traveling
to di fferent cities; not all repeaters are set
up to transmit on 14 6.94 - some are on
146.88 or 146 .76 . It all depend s on what
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the local clubs have decided should be the
pro per channe l for th eir particular area .
And, too, some areas have several repea ters
in service.

The FM-210 comes with crystals for
transmitting and receiving on 146.94 MHz.,
the nati on wide sta ndard FM channel, so
you should be able to ta lk to someone as
soo n as you wire up the power connector
and hook th e rig up to an an tenna.
However, I'm sure you will want to avail
yourself of your local repeate r, so find out
wha t the input and output freq uencies are
and order the proper cry sta ls.

The entire transceiver is very well con­
struc ted, and it is obvious that a goo d deal
of tho ught has gone into th e design of the
rig, espec ially whe n you inspect th e insides
and look over the schematic. If yo ur loc al
dealer will let you, open it up and take a
look at the guts of th e thing! Am erican­
made components of goo d quality are u sed
throughout and all rf transistors (except
the final) are mounted in sockets, just in
case you do somethin g nasty to this fine
litt le rig. Make sure, t hough, that all .
t ransistors are firmly seat ed in their respec­
tive socke ts . They could loosen up in
shipment or during ." exce ssively bumpy
mobile operat ion. Layo ut of components is
neat and very accessible, should service
ever be need ed.

The F M-210 is a fine little rig - at
hom e both in the car and in the shack. It s
only real limitation is its low power : over a
long haul, you'll have a rough time of it.
Most of the boys with commercial gear are
run nin g at least 30W or mo re. And that's
30W out put . But for local QSOs and
contac ts through a repeater , the FM-2 10
can't be beat.

One fina l note : each of th e dozen or so
hams to who m I have sho wn the in truction
manual for the F M-210 has been very
impressed with the quality of the book: it
is easy to read, in dex ed, spiral bound to lie
flat , and tells everything yo u need to
know - even where to order cry stals. And
th e schematic is very large. It ' s a fold out
about three feet lon g, clearly drawn, and
easy to read . You have to see it to
app reciate it.

...K2ULR -
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RECONDITIONED HAM EQUIPMENT

COL LlIlS
75A -2 Rece;ve. S219
Sp e ak er (A I . A2. All 9
75$ -1 Rec ei ver 325
755- 1 "" b lanker 375
755-3 Receivee 425
325- 1 Xmtr 375
325-3 Xmtr 575
312 6 -4 Contro l 149
35 10 -2 meuru 79
$16F -2 A C supply 115
516E·2 DC (28v) 95
MP· I DC suppl y 119

Reg NOW
589SS4

109 79
89 ~ 9

109 75
6~ 39

Re g, NOW
ND $895 5695

Reg NOW
ND S2195 SI7S0

u S. C.
Z ·20 OA Dig ita l V ,M 585
Z-20OA (rk. mt.) 75

UTICA
650 6m Xcv r VF O s 89
650A 6m Xcvr VF D 99

WATERS
369A Refl ec tome te r $75
361 Coda~ ke yer 49

5149

' T 1
LK·2000HD Li ne ar

SIGNAl/ONE
e X·7 Tran s ce ive r

Th e ,terns I,s ted bet.,.... are b. and'new and
ca rry ~he fu ll maoulaClurers New EQu,pme ol
....a""n ty. SOO1e " ems hav e been ofl-dis play
but mos t au: F lIctOfY Sealed.
NO =New D,s play FS = Factory Sea led

etco
75 1 AC supp ly - kit F5
75 1 AC supply . ... lIed FS
752 DC Supply kit F5
752 De supply - "'lied FS
HFT 92K AM FM T une r kn FS

SWAN Re g. NOW
410C Remere VF O tor SOOC FS 51 15 SIOO
.o\ OS MARS esc . tor 350 500 FS 45 35
TV ·2 2m Xmit ccnv. FS 295 225
260 Tra ns ce ive r FS 435 369
350C Xcvr (no s upply) FS 420 370

VARJTRON'C S - Ne w Cl os e·ou t Re g No w
F DF M·2 12vdc 2m FM xc-e (5 wa tts

Input ) ... , th BP - I Battery Pa k $262 S I9'9
FM2CH Mobile Li n"a r for above 150 89
FM20BM Bas" Linear & A; su pply 23S 125

PO LY TRONICS
PC ·6 6m Xcvr

SIDEBAND ENGINEE RS
SB-3) Tran s ce ive. 5119
SB I-DC P love rte r 29
SB2-DCP Invertef 3S

5 17S

$I"
299

'"89

'"'
I C E ( ;lS- ;$1
ICE- 1 2m xo . S 7S

JOHNSON
122 VFO S 19
Ra n%er I 89
Val'ant I 139
Val'an t II 181
SSB Adaptor 175
Pa cema ker 149
Inva de r 200 225
275w Ma td bo~ .' SW R 69
6 N2 VHF Xmtr es
TR s w, tc h 19
Sigoa l Sen try 9
lOOkc Ca libra tor 9

KNIGHT
T- IS M Xmtr
TR· I06 6m Xcv.

HUNTE R
1000A Lio ea,
2000A Line a r

HAL LICRAFTE RS
5·380 Rece iver s 34
SX·88 Rec e iver 389
SX- 117 Rec e lv,,' 199
5-200 Re c,,;ve- 49
5X- 130 ReceIver 149
SX- 146 Receive. 189
R-41> Spe akN '}
R-SO Speaker 12
HT-32 Xmtr 225
HT ·32A Xmtr 2~9

HT -B A Linear 275
HT- ) l Xmtr 1'!9
HT ·46 Xmtr 275
SR· 150 Xcvr 289
PS·150-!2 0 AC s up 75
MR· ISO ra ck 19
SR-SOO x c vr 225
P·500AC AC SUP 75
HA·4 Keye r 39

HANNARLU NO
HQ-100 Rec e ive r S 9'9
I-;Q-IOOC: Re ce ivef 109

$ 39
129

"

s s

'"19

'"H
22S
27S
299

12
49
19

375
7S

22S
149

'"
EICO
730 Hod" la\G'
753 sse XC",
751 AC s,,~ly

R. L. DR AK E
l AC clI l,brll\O'
26 Reeei"e.
lBQ ,>pk. Q-mu lt.
2C R"ceive.
l eQ spk' Q-mul to
5W-4A Rece Iver
R-4 Receiver
R-4A Rece ;ve r
MS-3 spe eke-
5( -6 6m conven e,
CC· ' conv .conso le
T R-3 T ranscei ver
OC-3 DC supply
T -4 Re c ite r
MN-20 00 matc he.
TC -6 emn.c cnv.

The BIGGEST - The BEST -In the MIDWEST

AMATEUR,ELECTRONIC SUPPLY
. 4828 West Fond du Lac Ave. Mil waukee. Wi s. 53216

Phone (414) 442-4200
STORE HOURS : Mon & Fro 9·9 Tu es Wed & Th ur s 9-S ]0 Sat 9· ]



Donald W. Patzsch
171 4 Woo dbine Drive
Brandon FL 3351 1

LIGHTNING
As It Affects Ham Radio

B ack during the war , when th e inventive
German mind was finding front line

uses for amplifiers in telephony wor k , with
two wires inserted into the earth some 200
feet apart , an enemy operato r liste ned to
Allied telephone messages by amplifying
the small ind uced currents in the earth
picked up by the wires. No record exists of
how effective the means of spying turned
out to be except that the operator heard
curiou s whistles and wanted to know
where they came from. The whistle was
found to be caused by the lightning in a
sto rm, or lightning not necessarily associ­
ated with a storm. This led to the discovery
that at any instant there are about 1800
lightning storms on the globe .

We live in an area where the fre que ncy
of light ning sto rms is very great compared
to the "average" location . Som e 90 of the
360 days per y ear ma y find thunderstorms
in the area .

What , then sho uld we do? Let's turn to
the insurance com panies and the electrical
code to find some answers and back to
Benj amin Frank lin to find o thers. If you
research any particular project you will
find that the basi c ph ysics and chemis try
were well known a hu ndred years ago but
the hard ware may not have been readily
available to the average person at that time .

. In 1752 printer B. Franklin wrote ma ny
letters in regard to the properties of light­
ning , an d th e greater share of the buildings
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in Philadelphia were pro tected by the rod
he "invented" and improved. The re was
som e discussion in the scien tific circles of
th e day regar ding the use of a point on the
rod versus a simple overhead pr otect ive
wire such as th e pow er companies use
tod ay. One scho ol of thought held that th e
point ed rod would actually cause lightning
stro kes mor e ofte n than th e sph eri cal t er­
minal would, yet the spherical wou ld offe r
the same pro tection in case of a str oke.

Th e power comp anies have found that if
gro und wires are kept above the "hot"
lines, there is a protective factor involved .
As a proof that t~is is not alw ays effec tive,
GE puts out a gadge t we should all have on
the serv ice entrance to the house. It is a
lightning arr esto r costing about $8 , avail­
able from the local elec tric supply house. It
is intended to prevent a stroke which hits
the lines and caus es a "bum p" in volt age to
pass down the line s from entering yo ur
home. This protects all th e equipment you
have plugged into the outle ts and also the
lighting you have in the ho me.

First , let 's talk ab out th e destru ctive
effects of lightning. If it strikes a tree , the
curr en t through the tree may cause the
tem perature of the sap to go to 27,000
degrees. This, of course, destroys the tree
be cause the steam cannot escape fast
eno ugh to the atm osphere - so it " blo ws"
the tree, or maybe just the bark. The same
ha ppens in a building where the reinforcing
rods do not have electrical con nection; the
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ligh tning jumps th e gap and causes ste am
to be emi t ted which causes great damage to
the particular portion that gets ho t .

T here is another peculiarit y we should
be cognizant of: If yo u have a rub ber­
covered 14-gage wire on the anten na
lead-in , the coppe r may be com pletely
d isintegrated , and the rubber no t de­
stroyed. This has been observe d and also
inves tigated in the laborato ry . Knowlton ,
writing in the Handb ook for Electrical
Engin eers, says high curren t peaks may
shatter tr ees with ou t se tting fire to them,
while a succession of th e current peaks
may well cause a fire. High-curren t short­
time discharges passed thro ugh a 14-gage
ru bb er-covered wire can elimina te the wire
bu t leave the ru bber ap paren tly unda m­
aged. Hollow or flat co nduc tors may be
cru shed by high ligh t ning curre n ts owing to
bo th heati ng an d magnetic effect s.

Other au thors spea k of the magnetic
effect s and th e distortion to th e po int of
disint egrating circular con ductors suc h as
pipes. Again to Knowlton - the largest
conductor known to have comp letely
bur ned through by a stro ke is a 4-gage solid
copper conduc tor. He is speaking of the
ground wire over a po wer line used to
int ercep t th e st roke an d to co nduct its
curren t t o gro und without suff icien t po ten­
tial developin g to cause a flashover
between the gro und wire or tower and th e
con ductors.

The Britannica off ers several int eresting
comments:

I . Exp eri ments on pow er lin es at h igh
alt itu des sugges t that if we were at an
alti tude of 18 ,000 to 20,000 ft , we
wo uld not have any strokes of light­
ning taking place. The 100 kV line
fro m Denver to Argentine pass (l
mile to 13 ,500 ft] was found to
have mu ch less ligh tni ng stroke cur ­
ren t as alti tude increased .

2. St rokes seen but no t heard: With an
upward init ial leader stroke, no t
follo wed by downward leader current
peaks, the rate of rise and decay of
curre n t may be slo w enou gh so that
the soun d of thund er is no t heard . On
thi s bas is th under less strokes wo uld
only occur on high build ings.
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3. Person s struck by lightning have been
revived by arti ficial respiration . The
result of being struck is electric shock
and burns, or both .

4. Trail ing antennas fro m planes is likely
to increase the possibilit y of a stroke,
and antennas pulled by planes are
sometimes destroyed by ligh tn ing.

Suppose you have a tower on th e top of
your home and yo u want to pro tec t
yourself. What now?

Using the above references and others ,
the foll owing list was compiled .

I. Place a GE protect or on the in ­
coming power line at the service
en trance . Cos t is $8.

2. Find two poi n ts in which to connect
the down wires to ground , such as a
metal water pipe. Dig up th ese two
locations an d determine that th e pipe
is metal and in sui table condition to
connect the wir es to them. They
sho uld be o n opposit e sides or ends
of the ho me. If pipe is not available,
ground ro ds mu st be d riven . These
should be 5{8 in. co pper-coate d .

3 . Use 4-gage stranded cop per wire fo r
the downwires. Cost is about 520 per
100 feet. 'c,

4 . The best installation will have at
least two do wn co nduc to rs and they
will be at opposit e ends of th e bu ild­
ing to be pro tecte d. This pro vides an
overhead wire that will umbrella the
who Ie ho use.

5 . St ring th e down wire along the
house and bring it down so that the
current will take th emost direct path
to ground possib le (no short bend s).
Bond each end to th e pipe or th e rods
with clamps in a locati on so that they
may be checked occasionally to see
that they are sound mechani cally.
The wire is stranded for two reasons:
First, the stro ke is fast enough so that
we may consider it a stroke of 25
kHz or greater frequen cy. Rem emb er ,
the mor e surfaces , th e greater the
current-handling capability. T here­
fore, the current tends to travel in th e
ou ter part of th e conductor. Second ,
the stranded wire is more resistant to
accidental cu tting.
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6. Go ba ck and bond ·to th e anten na
an d th en look around to see whic h of
the projections above th e house are
of metal an d ar e within 6 ft o f the
ground wire. These might be ven t

pip es or ch imneys, e tc . Connecti on
from the ground wir e to these metal
pipes is ne cessary so that th ere will be
no cur rent jumping the gap. Rem em­
ber that it is th e cu rren t ju mping that
crea tes an arc and the refore heats and
causes fire s. A bond wire preve nts
this from hap pen ing.

7. The b oo ks suggest you ru n the
dow n wire outsid e the ho me. I ran
mine in side on t he basis that th e wire
can be mad e mo re di rect to the
gro u nd connection and the co nduc­
tivity of the copper is better than
that of any o ther mat erial the ligh t­
ning will pass in it s tr avel s. Some
books agree with this. It is also a
mea ns of red ucing co rrosion, making
th e ins talla t ion more pleasing t o th e
eye, and red ucing the possibility of
so meone cutting it do wn as an act o f
vandalism. The disadva ntages are that
the wire is ha rd to string t hrough the
na rro w openings, an d th e bonding
mu st include th e du ctwork in th e
attic.

8. If air terminals are used , th ey shou ld
be high eno ugh to prevent danger of
fir e fro m th e arc.

9 . A cloud pa ssing over the area will
cause an area of several miles to be
charged as it moves. T his means an
elec tric current in th e gro u nd . As it
passes over your area, the wires will
also -b e charged . For this reason it is
best no t to leave th e antenna ha nging
loose. Grou nd the lead wires, or
inst all an arrest er.

10. Rem ember that co nnec tio ns can be
batteries and will cause co rros io n if
made of dissimilar metals. Use on ly
a c c e p t e d connect or s and ca ble
cla mps. They will be clearly marked
Cu or CU/Al if bot h metals. Make all
mat er ia ls mechanicall y secu re to pre­
vent loss of pro tection .

. . . Pa tzsch -
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WarOnPoverty!
Yo u can help figh t a really serio us

poverty pocket in New Hampshire by
sen ding in your subscrip tion tod ay to 7 3.
Not only will this give you the war m
feel ing deep inside k no wing that you have
helped someone in need , bu t it will also
bring you bounteous hlessings.

1. Yo u will save tremendously on the
highly overpriced individ ual -copy co st o f
$ 1.

2. You will not have to worry ab o ut
yo ur dealer ru n ning out of co pies just
before you get there.

3. Many ot her blessings too num e ro us
to mention .

Tax Deductible

A subsc rip tion to 73 is such an ex traor­
d inary ac t of gene rosity that it sho uld be
de duc tib le. Unfort una te ly, it isn 't. It is
generous to you rself, bringing yo u un fet ­
te red joy and en thusiasm for an entire
year , sp read ou t just enough to whet the
etc. It is generous to the po or under­
priv ileged employees of 73 who ar e eking
out th eir lives, anxiously awaiting each and
every su bscript ion w ith grasp ing fingers . It
is generous to the Sla te of New Hampsh ire,
for the on ly taxes in this fine state are o n
profi ts and , there is always the distan t
possibil it y that your subscription migh t be
the o ne which would edge 7 3 out of the
red and into the ta x-paying bracket. This .
unfort un ately . is a slim poss ibi lity .

Na me _

Call _

Address _

City _

State Zip _

o New subscription
0 $6One year 0 Renewal
0 $14 Three years 0 $10 Two years

Fore ign : add $1 per year.

73 Magazine. Peterborough NH 03458
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IC
RECEIVER
ACCESSORY
Readily available
Motorola HEP units are
featured in this compact
accessory un i t, although
other ICs may also be
used. The unit is designed to
plug into the headphone
jack of any receiver
(or transceiver) and provide
tunable af select iv i ty,
agc and sufficient audio
power for direct
loudspeaker operation.
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John J. Schultz W2EEY
40 R ossie St.
Mystic CT 06 355

Audio frequ ency in tegrated circui ts pro­
vide the op po rtunity to develop very useful
circ uit fun ctions- in many instances at a far
low er cos t th an wo uld be possible using
discrete components . On the other ha nd, the
inherent nature of the ' C housing an d the
conditions under .which it must operate also
make the pract ical realization of a circ uit
using Ie 's, in some instances, just as co mpli­
cated as a circu it using discrete components.
Th is seemi ng contradictio n was experienced
by the aut hor in developing th e receiver

P o w er a m p lif ie r IC m o un ted in h ea t s in k is
shown o n left . FET a nd as so ci ated c o m­
pon e n t s a re at upper rig ht si d e o f heat -si n k .
O t h er c o m po n e n ts a re c o nv e n iently
a rr anged aro u nd d u a l s tage F ET. Po t e n ­
tiometers shown o n r igh t a re miniature type
m o u n t ed di rec t ly o n perf orat ed board
st ock .
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F ig. 1 Btock d iag ra m of accessory uni t stage
fu nct io ns . Other s im ila r Ie operatio na l amp li­
fie rs c a n be u sed to perfo r m t h e same
func tions.

HEP80 I FET. The drain-source resistance of
the FET is normally qu ite low but increases
to several thousand ohms with increasing '
negative gate-sour ce poten tial, This wid e
resistan ce variati on is used to regulate the
gain of the power amp lifier Ie. This «for ­
ward" method of ob ta ining age is somewhat
different from the usual «backward"
method where part of the final output af
voltage is rectified and then used to control
th e gain of a preceeding sta ge. However, it
works ju st as well an d with so me experimen­
tation of the circ uit tim e constants, it may
even appeal to some as providing more
responsive age action th an the " backward"
system.

Th e other section of the HEP592 serves
as a tu nable af filt er. Advantage is taken in
cons tructing the filt er circuit of the fact that
m o st "operat ion al a m p l i f ie r-turn ed­
ho bbyist" I'C's provide a differential input.
That is, so-called inverting (-) and no n­
inverting (+) inputs. A por tion of the input
signal is fed to the no n-invert ing input. The
other input is coup led to th e out put via a
tunable audio filt er which passes all audio
freq uencies except the one to whi ch it is set.
Thus, all other audio freq uen cies are fed
back to the input to oppose wall input
frequencies except one frequency. The over­
all result is an audio peaking stage at the one
frequ ency to which the audio fil te r is set.

,~~

A~PUfIER

HEP 59~

"'''CONTROl

HEP EIOI

'"•RtCTlflER

"
I~E-;-;;- I

""" I I
I + I
I I
I I

T:m-I I
I I
I +

I
I I
I - I
I I
L__~J

accessory uni t described in thi s art icle. So,
even if one has no immediate need to build
the uni t described , it may prove interesting
to still read about and ap precia te some of
the considerations involved in the use of
audio integrated circ uits.

Genera l
Th e acc essory unit described was

designed as a compac t, so lid-sta te unit that
could be plugged into va med ium to high
imp edance headphone jack and function as a
self-contained unit to pr ovide tunable af
selectivity, age and about I watt of power
for direct loudspeaker operation. By the
addition of a few diodes a simple noise
limiter can also be added . For co mpactness
and simplici ty. only a resistor-capacito r net­
wor k was used without any inductive
eleme nts to ob ta in aud io select ivity. The
resultant selec tivity is no t as sharp as that
provided by a bu lky induc to r but is quite
usabl e on CW, especially with a transceiver
that already contains a steep-skirte d crys tal
or mechanical SSB filt er. The fac t that the af
selec tivity is tunable also adds to its useful­
ness. The age feature is not absolutely
necessary bu t was added since man y trans­
ceivers, although their ave cannot be
disabled as suc h, do not provide full age on
CW wh en the rf gain control is at some
intermediate setting, as wo uld be normal if
one were using the rf gain on CW as the
"v olume" cont rol whi le tuning . The au dio
output amplifier was included to eliminate
the need fo r going back into t he receiver in
order to use its audio outp ut stage . Thu s, no
modification whatever is requ ired to the
receiver and the accessor y unit can simply be
unplugged fro m the headphone jack when it
is no t desired for operation.

Circui t
A block diagram of th e accessory unit is

show n in Fig. 1. The basic stage fun ctions
are re latively simple. The incoming aud io is
split into two parts, each going ~ of the
HEP592 (a hob byist version of the MC1535
dual operational amplifier sold as a stereo
preamplifier) . One sectio n of t he HEP592
serves as a level detector with an adjust able
thresh old. When t he posi tive going portion
of the input signal exceed s the threshold
level, an output voltage is produced which
when rectified is coupled to t he gate of a
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The power amplifier sta ge is ne cessary to
raise the output level to drive a sma ll
loudspeaker and produces abo ut 3/4 watt
output.

The wiring diagram of th e un it is shown
in Fig . 2. A 10K pot en tiom eter is used with
the age port ion of the HEP 592 Ie to set the
thresh old value at which age act ion star ts. It
can either be brought out as a panel control
or left as a trimmer ad just men t. The t un able
af fil ter is of the bridged-T type. As shown, a
three -unit pot entiometer is needed to co ver
the. co mplete aud io range up to a few
thousand cycles. One co uld possibly mak e
only tw o of the resis tor legs varia ble , bu t t he
freque ncy range will be restricted to a few
hu ndr ed cycles over which the net work is
effective , Fig. 3A shows an alterna tive filter
net work which can be connect ed bet ween
terminals 7 and 10 of the HEP 592 and
whi ch requires only one poten tiometer. It is
rate d to be effective from 70 to 10,000
cycles, but only th e components specified
should be used.

Fig . 38 shows a simple noise limiter
which can be connec te d either before or
after th e HEP 592. Advantage is taken of
the fact that the Ie units ar e operated wit h a
dual-polarity power sup ply to allow biasing
of the diod es for symme trical clipping.

'"

NewProducts
Automatic ID in Elec tronic " F ist "

C urtis E le ct r o D evice s h as a n n o u n ced a n
ad va n ced m n e m o ni c in t egra t ed circuit Keyer i n~
co r p o r ati n g an automatic solid -stat e identifica­
tion m essage ge n er a t o r in addition t o t h e basi c
"Elec t ronic Fist" circuitry, A custo m integr a t ed
circuit r ead -only mem o ry , febrica t e d o n a single
silico n ch ip less than 0 .1 in . sq ua r e , c o n t rolled b y
t hree complex medium -scale j Cs, pr o vid e s p erm a ­
ne nt memory to generate t he repetitive calls used
b y radio a mateu rs in norm al a n d c o n t es t opera ­
t io n.

As an exam p le , the selector m ig h t select a ny
one of the three se q ue nces b e lo w from a single
memo r y ; . CQ CQ DE WA 6J NJ K

. CQ F D CQ FD D E WA6JNJ K
- D E WA6JNJ K

Three a u to-st o p selections al low continuo u s
cy cli ng ora c h o ice o f t w o s t o p p in g points . In t he
manual m od e , the k eve r pr ov id es B - 50 w p m
paddle o r sq ueeze k ey in g wi t h d o t memory ,

independe n t w e ig h t c o n trol , a n d ia mb ic char a ct er
ge n eration . A t ap on the straight key of a Br o wn
Br o s. CTL combination k ey initia tes th e auto­
matic p ro gra m at the exact spee d and w eigh t
emplo y ed b y t he operator in the "manual "
m o d e. A t 20 w pm, a full se q u e n ce takes 1 5
se co nds. The seque n ce t er m in a t es either a u to­
mati cal ly o r by a tap on the d ash paddle . Th e
u nit will operat e b oth gr id block a n d ca t hode
k ey ed r igs. Power su p p ly , m onito r a n d sp eak e r
are b uil t-in . A U ca b les a n d co n n e ct o rs are p ro­
vid ed . The E K -39M m n emo nic unit, availa b le
e it h er fr o m d ealers o r direct , is pr iced at $179 .9 5
co mplete except for t h e individually tailored
p lu g-in m emory which is o rder ed directly fr om
t h e fa ctory p er user m ess a ge instructio ns . It is
priced a t $59.9 5. For more informa tion, writ e
Curtis E lect ro D evices. Box 4 0 90, Mountai n
V iew CA 9 4040.

33 0 K

~~'T' ;~~, -----"1

2 0 K 10 K~

m
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,

IIEP Replacement Kit
INHO 1'1270

A n ew universal k i t of se m ico n d u c t o rs t h a t
will r epla c e over 630 0 d ifferent semiconductor
t ype n u m b er s is now availab le to service dealers
from Motoro la 's H EP sup p liers throughout the
c o u n t ry. The k it con tains 5 0 of t h e fa ste st­
moving replacemen t semic o nductors , a ccording
to Motorola HEP sale s manager Art Ba ld en­
spe rger, T e n HEP 254s, germ anium PNP ge neral­
purpose transistors ; ten each o f t he HEP 5 3 , 5 4
an d 5 5 silicon NPN transistors ; a n d t en HEP 170s
(2·5 A , 1 kV sili c o n re ctif iers ) in :Motorola 's
" S urm e t ic" package . H EP is Moto ro la 's sa les
program fo r making sem icon d uctor device s read ­
ily availab le t o the h obb yi st-experi menter and
t o p rofess io nal service dealer s through a n a ti o n ­
w ide network of aut h o r ized su p p li er s. Motorola
Semiconducto rs, 5 0 05 E. M cDow ell Rd, Ph oenix
AZ 80536.

( conr. on page 80)

78

,-- - - - - - - - - 7
/ /

F ig. 3. Simple r audio notc h f ilt er (A)
req u iri ng on ly o ne potentio meter. Capecl ­
t ors a re A e rov ox t y pe P1 2 3 ZN G. Sym met r i­
ca l noise cli pper (8 ) w h ich ca n be u sed at
inpu t to un it or at input t o power a m p lif ie r
(pi n 4) .
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See COR KY, WIKXM or WA RD, W1 WRQ

ANTENNA STUF F

(C a n ad ia n Ama teu rs S e nd U .S . Funds On ly)
F O B H ar t ford

Please In clude Postage

CON N ECTICU T 'S OL DES T HA M STOR E

HATRY ElECTRONICS

In 10 0 t oot rolls on l~'
450 o h m o p en w i r e. Pe r 1 0 0 f ee t
300 o h m o p e n w ire . Per 10 0 fee t
Sta nd o ff -Ma st o r Screw In
M ast strap s

In 100 ft . inte rconne cted coils
18 Copp erwe ld . P er 10 0 fe et. . . S 1.1 9
14 Coooe rwetc . Per 100 feet. _ 2 .9 5
12 Cooper wetcr . Per 10 0 f e et . . 3 .9 9
14 C opper-So lid. Pe r 100 f e et 4 .2 9
12 C opp er -So l id. Per 1 0 0 fe et 5 .7 9
T im 8S T 4 5 0 L! lo ss a u . Pe r t oo t . . 18
New "rro ruc s C liff Dweller 7 5/ 4 0 - 1 o nly .. 12 5 .0 0
S wa n T V 2 50 m Hz NEW . 1 O N L Y 2 2 5 .0 0
Gl ass Line g u y w ire . P e r 10 0 f e et 5 0 0 lbs Test . 3 .7 9
G lass L in e gu y w ire. Per 100 f e et 1000 Ib s Test .5 .8 5
H y -Gain Ba lu n . Ea ch . . . 14 .9 5
W2 A U Ba lun . Each. . ... 1 2 _9 5
Blitz Bu q s. E ac h .. 4 .9 5

A ll m ajor l in e s of Am a te ur gea r - R o h n # 2 5 t o w e rs
a n d acc e ssori es - Co a x ia l switch e s - Dow Ke y
r e lay s - G r e e ne Ba lun s - New-T ro n ics H ustl e r
Mob ile _ A ll a ntenn a in su la t o rs in' stoc k - Rege nc y
S c a n n er s and HR·2 F M Transcei ve r .
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F ig. 2 . W iri ng diagram o f ac cesso ry un it .
Resistors are }S w att. Tr ip le se c t io n po t e n ­
t io m e t er u se d in a u d io fil ter is l A C ty p e
4 5 D S0 2 M D 5 0 2M D 20 2 .

• Per formance seco nd to' no ne

•••••••••••••

• INT RODUCTO RY LOW PRI CES ­
$22.50 - $34. 95

(I llinois residen ts add 5% Sales TaxI

Rp ELECTRONICS
BOX 120 1B

CHA MPAIGN, ILL. 61820

AT LAST
A SPEECH COMPRESSOR THAT

REALLY WORKS

• Quali ty co ns t ruct ion incl ud es S ilico n t ra nsis­
tor s, FETs, Glass c irc uit boards

• FUll WA R RA NTY - ON E YE A R

• Low d isto rt ion circu it
. 5-1 0 d B im provemen t in

TA LK POWER ·
• Fully w ired & tested

no t a kit
• Se vera l models to

choose f rom
• Works w ith pho ne pat ch

. Write for specifications and information sheets
(F REE)

Dem onstrati on Tape casset te available
($2.0 0 deposi t)

Constr uction

The ph o tograph shows one construction
layout possible fo r the unit. Basically , the
circuit compo nents are grou ped aroun d each
Ie an d directly so ldered toge th er. The
potentiom et ers fo r the age and af filte r are
mounted di rectly on the perforated board
stock. The potentiometers show n are ac tual­
ly of a miniature type but norma l, less
expensive Y4 inch sh aft ty pes are quite
adequa te. Also , alt hough not shown, an Ie
socket should be used fo r the HEP592 un it ,
instead of directly wiring it , fo r protec t ive
purposes.

T he use of the HEP 593 power amplifier
appears simple from Fig. 2 and although its
connections are not involved , its placem ent
in a unit does present some pr ob lems. A heat
sink must be used and Motoro la specifically
advises against the simple slip-a n fin-ty pe
head sinks available for TO -5 transistor
cases. They suggest a 2 in ch x 2 inch x 1/8
inch piece of aluminum with a cen ter hole
d rilled to sn ugly fit over the transisto r case .
Not ha ving an y mat erial available, the author
used a heat sink fo und on a surplus IBM i
compu ter board. The index ta b was removed l '--- -'-__'- :.:...:__J
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so that t h e Volt -A -Lite components are not
d ama ge d whe n t h e bulb b urns o u t. The Volt -A­
Lite is av a ila b le b y m ail f or $4.95 fro m Volta ic
I n te rn a t io nal Corp., 770 1 N. Stem mo ns F reewa y.
D allas TX 752 4 7.

A new Motorola d uplexer, the MCH5890 ,
operate s at fre que ncies between 400 a n d 500
~1Hz with up t o 40W input . The MCH589 0
fea tures a t y pi cal 0 .1 dB transmit-mode insertion
lo ss and a t y pi cal 2 5 dB t ran smit-mode isola ti o n
fi gure. A lth o ugh it s pr im a ry p~ose is as a
tr ansmit /receive sw it ch. the MCH5890 w ill find
use as a m o n itor n e t w o rk in transm it t er circuits,
as t h e sa m nllne unit in a f c or ae c circu its. or
o t her rela t ed communication app li ca ti o ns. M o­
torola Semiconductor Products rnc., Box 2 0 91 2
Ph oe nix A Z 8 5 03 6.

(New Products cont. from page 7 8 )

The Fantasti c Dimmer
Voltaic International Corp. of Dallas, T exas,

an n o u n ces a so li d -st a t e e le ct r o nic la mp dimmer
so cket. The entire dimmer circu itry is con t a ined
within wha t ap p ear s to be an ord in a ry lamp
so cket. Ho w eve r , the Volt -A- Lite, u sin j:: a n
ordinary b ul b , provi d es a fu ll rl\ p ge or !ig n ting
intensity fr o m a lo w glow to ful brill ia n ce . B y
allow ing smo o t h, continuously va riab le ligh ti n g,
it mod er rrizes lamps, pro vides dra m atic cont ra sts
in horn e or o ff ic e decor, and a d d s warmth,
fri endliness , and a re laxed a tmo s phere to any
room. T he Volt-A -Lite ca n be set lo w for a ni ght
ligh t , adj usted t o d im fo r watching TV o r for
par t ie s or for romantic dining, t urn ed to bright
for read ing, o r a d justed to a ny level t o suit a n y
in d ividual eye sig ht .

The m o n e y -saving fea t ures o f t h e Vo lt-A-Lite
far e xce ed its co st . T o begi n w ith , it d o es a w ay
with costly, sh o r t -life, 3 -w a y bulbs , which a re
almost t wice t h e cost o f standard bulb s. The
Vo lt- A-Lite lo we rs e lectric bills. too, b y per m it­
ti ng lo w er lig ht in tensi t ies w hen desir ed . Vo lt-A­
Lite ma kes bulbs las t longer, also, becaus e the
lam p d im m e r so ck et al ways comes on a t an
e x tremely low lev el a n d feeds the c u rr e n t t o the
filament gradua lly. T h is re d u ces t h e dam aging
surge, o f h ig h current t hro ug h a cold fil am ent,
that causes bulbs t o b u rn o ut.

Install atio n is si m pl e - just l ik e t he in stalla­
ti on of an ordinary lamp socket. It requires only
a sc re wd river to rem o ve the old so ck et a n d to
atta ch t h e e nds o f t he la mp cord to the two
sc rew -t er minals o n t he Volt-A -Lite,

The Volt-A -Lite opera t es a t m aximu m e f­
fi ci ency with a 150W, 120V bulb but lower
wattage bulbs can be used if d esi red .

The V o lt-A -L igh t is Un d er wr i te r Labora tory
re c o gnized a n d is fu ll y guar a n teed, both par t s
and workmansh ip, fo r o n e year fro m t he date of
p urchase . It 's been overload -tested at twice its
ratin g and h as perfo r med per fe ctly through
10 ,000 complete on-off c y cl es at i ts ra t e d lo a d . It
d o es not h ea t up and does not int e rfere w ith r ad io
o r T V . It even bas a c urre n t -u rm t n g fuse el e men t

Ie Duplexer

from the HEP 593 and a clean contac t area
between t he flange of the Ie and the heat
sink esta blish ed. The Ie was th en glued into
place. Overall, the relatively low volt age gain
(1 8-35) of t he Ie power amp lifie r, its cost
and the necessity of using a heat sink does
not compa re too favorably with using two
larger case audio tran sistors which do not
require heat sinks at the I watt level.

Two 9 volt tra nsist or batteries were used
to po wer t he unit shown. The battery
potential slightly exceeds the 8 volt oper­
ating volt age recommen ded for the un it s but
seems to cause no difficulty .

Adjust me nt & Operation

There are no real adjustments th at sho uld
be necessary if proper layout procedures are
follo wed. Some exper imentati on of the feed­
back resist ors in the age amplifier circuit
may be necessary to obta in the best ac tion
and «bread-boarding" the circ uit in itially
will save time later. The IC's did show some
ten dencies toward insta bility if to o much
coup ling were allowed to exist be tween the
various input and output circuits. This is
understandable when one realizes that
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although the IC's are called " aud io" type,
th eir actual response extends up to several
hun dre d khz. So, an rf feedba ck loop can
exist whi ch will overload the un its but yet
not produce an audible indication.

In operation, the receiver af output level
is adjusted to, produce ad equ ate audio out­
put, but not to the po int of overloa ding the
un it. The age t hreshold co nt rol is set as
desired to produc e the best age act ion when
going from a weak to a strong signal.

Summary

Various o ther operationa l or audio type
IC's can be used for this ty pe of accessory
unit so lon g as th e devi ce ratings are no t
exceeded . The main crite ria is that the agc/af
filter lC have differential inputs. One could,
of course , also use sep ara te Ie's for th ese
function s. each wit h a differential inp ut.

Such a unit adds a significant degree of
im provemen t to the operat ing possibili tie s of
a SSB transceiver used on CW which does
not have real provisions for CW rec eption. It
also provides some very interesti ng exercise
an d ex perience in the many versatile uses to
whic h JC's can be put. . W2EEY
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Mi lton Schwartz W2SF
166 -36 24th R oad
Flushing NY 11357

ATTIC

ANTENNAS
Hardly an issue o f any ham radio

magazine comes out withou t some
de scr ip tion o f a sim ple an d efficien t
antenna syst em . have sp ent years con­
str ucting vario us types o f th ese systems
with varying degrees of success. The re is
th e matt er of o pt imum height, b ut very
often we find limitatio ns as to th e ar ea and
level at wh ich the antenna can be strung.
Then again, wea ther has much to do wit h
our am bit ion, espe cially during the win ter
wit h th e tem peratu res hover ing aro un d
zero, and the sno w six feet d eep. Rain and
the hurrican e seas ons play their pa rt in
del aying the fu n of ex perimenting wi th th e
new an tenna ideas .

The an tennas described be low elimina te
mo st if not all of th ese problems . They also
fill ce rta in needs pec uliar to the ha m
fraternity . All o f the un its are bu ilt in the
attic o f a private home , an d are co mpact,
inexpensive, and easy to p u t up. T hey are
as concealed as an antenna can be fo r th ose
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who need this fo r esthetic or other reasons.
As t o he igh t, th ey are built into th e
top most portion of th e ho use and many
towers do no t go mu ch higher. The big
adv antag e is that you can work on t hem
win ter or summer, and no sto rms can
affe ct them.

My first inspec tio n of th e at tic show ed
me that I could not cram in a fu ll-size
ha lf-wave an ten na in t he ba nds fr o m 10
me ters and bel ow. The att ic was bu ilt wi th
a peak ed roof held u p by heavy beams . I
de cided t o bend my dipoles on th ese
wooden beams wi th the apex at th e top.
The resu lt was the inve rted-V dipole
antenna.

My int erest at t he time was to fire up on
15 me ters. I was no t getting go od result s
wit h the ordina ry d ipo les a nd fol de d
d ipoles I had set up ou tside.

For more rigid mounting and possib le
b roade r band o per a tion, and the fact that
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they are easy to moun t , I decided to use
ord inary th in-wall elec trical co ndu it for the
elements of the anten na. Th ese co me in th e
half-inch size at a standard length of 10 ft
and are quite inexpensive. The l Oft leng th
is sho rt fo r 15 me ters, bu t with the
addition of end-loading or cen ter-lo ad ing
coi ls I hoped to be able to get the antenn a
to reson ate wit h in the I Sm band.

Fig. 1.

The configuration of the elemen ts is
shown in the diagram in Fig. I . The attic
beams happen to be exactly 96 degrees
fro m the ape x. Each 10ft eleme nt was
mounted on tw o ceramic standoff insula­
to rs placed at either end of the tubing. To
hold th e tube to th e sta ndoff a 4 in. strip
of scrap aluminum was wrapp ed aro und
the co nduit. T he ends of the strip were
dr illed to accept a screw which tied the
str ip to the stando ff as sho wn in Fig. 2.

The ends of t he coax cable can be
solde red directly to the apex element s.
However , if it is desirable to change the
coa x cable to othe r an te nnas, coax co n­
nectors will make it simpler an d less
exp ensive.

Spa cing between the two pipes at the
apex was fo und to be bett er at 7 in .
Finding the correct center-loading indue­
tance took qu ite a bi t of time and ex peri ­
men ta tion. An ordinary length of ho okup
wire 18% inc hes lon g soldered be tw een the
solde ring lug and th e center co nduct or of
the coax junct ion (Fig. I ) gave th e lowest
swr read ings. Figure 3 sho ws a picture of
th e ap ex con nections.
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I made a few swr chec ks before try ing
the ante nna an d was pleasan tly surprised to
find them very low.

10m Atti c Antenna
I used t he attic V ante nna on 15m fo r

two years and was so amaze d at the result s
tha t I decided to see how a 10 me ter
version (Fig. 4) wo uld work out. No center
loadi ng was found necessary . I d rille d th e
eleme nt ends and tap ped for 8- 32 screws
and soldering lugs. I connected the coax
direc tly to the apex ends o f the elements as
shown in Fig. 5 .

In cutt ing th e cond uit, I fo und th at a
pipe cutt er did a better jo b than a hacksaw.
Th e cut ends are cleaner and do not require
filing as th ey would . aft er being cu t by a
hacksaw. Figure 6 shows how the cu tter is
used.

Fig. 2. Strip s of alum in um hold the elemen t to
the ceramic standoffs.

Fig. 3. 15 meter inve rte d-V ape x connections.
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1tetPfromNytronics I~.I
Capacitors for any
and all elect ronic
circuits!

St., P.O . Box _

City, State & Zip _

Check or money order enclosed.

Ship C.O .D .

MAILIN GADDR ESS :

, -
I Please send me CA P KITS
I at S10.00 each.
1 0

1
0

I
II Name _

I

100 assorted M v la r, Pol y s t y rene, Paper , 'Ta n ­
t alum and other capac it o rs in a w ide va r ie ty o f
capac it anc e a nd vo lt age ratings in co nv e n ie nt k it
f o rm f rom one o f the larg est el ectro n ic c om p on en t
m a n ufa c t u re rs in th e Ij n tred States. A h u ndred
h a nd y uses in every box fo r t h e D esig n Eng in eer ,
Lab Techn ici a n , H a m Op erator, E lect ro n ic s Stu ­
dent, T V and R adio Repa ir man. P ico fa ra d s t o
Mic r ofarads at you r fi ngertips!

S ome of the se ca p ac it o rs sell for a s much as 10
t o 2 0 Do llars eac h at re~ula r p rices. 1n kit fo rm,
YOu pay only 10 ce n t s apiece!

Send for your Nyt r o n ics Cap Kit today! I f
c heck o r money ord e r accomoa n tes you r o rd er, w e
pa y sh ipp ing cos t. O r we' ll sh ip C .O. D . a t y ou r
reque st . F i l l in th e coupo n be lo w , a nd mai l with
ch ec k or mo ney order now! Your Cap Kit w ill be
in the mail w it h in seve n days.

CAP KIT
NYTRONICS, INC.
Orange Street
Oarlington,S.C.29532

F ig. 4.
Fig. s. 10 meter inverted V connections a t apex .

20m Att ic Antenna
Aft er th e successful op era ti on of the

two antennas was assur ed , a more ambi­
tiou s attemp t was made to put a 20m
inverte d V in th e attic . T his invo lved the
use of loading co ils at both th e element
ends and the cent er apex. A diagram of the
layo ut with dimensions fo r the antenna is
shown in Fig. 7.

Two lO ft half-inch conduits were
installed on th e at ti c beams using ceramic
standoffs. Spacing be tween the two pip es Fig. 6. Using pipe cutter to trim W' conduit.
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<
Fig. 7. A ntenna layou t.

at the ape x was set at 4Yl inches. At the far
en ds of the con duit a coupling unit was
att ached to each elem ent.

Two 6 in. lengths of half-inch conduit
wer e cut and a ho le was drilled about ~ in .
fro m one end and 1-1/8 inch fro m th e
other end. A metallic stan doff was
mounte d at the ho le 1-1/8 inch from the
end while a ceramic stando ff was placed at
the o ther end.

A B&W air inductor }34 inch in diameter
(9 turns per inch) was cut to eigh t turns
and mounted on the two sta ndoffs. Con­
structi on det ails are sho wn in Fig. 8 .

When co mp leted, the se un its are plu g­
ged into th e co nduit coup ling with the
me tallic standoff close st to the an tenna

fig. 9. Coil moun ted on an tenn a elem ent.

Fig. 10. Center loading a t apex of 20 meter
inverted V an tenna .

diameter ) was mounted between th e coax
fitt ing and th e so ldering lug. Figur e 10
shows the mo unting at the apex. A switc h
is also pictu red" which I used to vary the
ind uctance of the cente r loading co il whe n
adjusting th e antenna for swr .

F ig. 8. End loading coil for 20 me ter inverted V.

element as sho wn in Fig. 9 . At the ape x
one of th e eleme nts was fla tt ened and
drilled to acc ept a coax fitti ng. The o ther
element was drilled to accept an 8/32 and
soldering lug .

At the apex a S-tur n B&W coil ( 1314 in .
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In my own station I use a coa xial switch
to cha nge anten nas. I est ima te th e total
cos t for the three an tennas at less th an
$15, which is quite good fo r a three-hand
instat-change antenna syst em.

. . . W2SF·
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HANDBOOK

RADIO AMATEUR'S

I

,
i

. . . a sellout
at radio stores from coast to coast!

Want to build a repeater?
Or improve your existing site?

Whether you're a newcome r or an
o ldti mer, yo u' ll f ind "The Rad io
Amateur 's FM Re peater Hand­
book" to be t he most va luable
rep eat e r a id yo u ca n get.
The Re pea te r Hand boo k co ntains
208 pa ges of use ful, hard -to-come­
by informa tio n , and it 's written in
an interest in g, persona l vein .

W il 1l8 m 1. 0 .... , \N&BAI

Regul.dy . ..$ 12.95 / A STE AL at $ 10.
The Rad io H and bo o k is by fa r th e biggest

and t he best handbook in pr in t . H er e is y our
cha nce to get this great boo k at a substantial
discount, i f vcu act fast . We have a limited
q uan tity o n hand and when they are sold that
w il l be the end o f the ba rgain.

The Rad io H andbook is the only handbook
that has all o riginal material ra ther th an just
reprint s of magazine art icles. The hundred s of
cons t ruc tio n pro jec ts were bu i lt special ly for
t h is han dbook b y top am ateur rad io bu i lde rs.
H ardbound . w i t h som e 8 50 page s o f theo ry .
cons t ruc tion proj ec ts, and ref erence d at a co ver­
ing every aspec t o f amateu r radio.

GET BOTH OF THESE GREAT HANDBOOKS - ONlYS15.00

Use t he cou pon to order
t he Radio Handboo k,
the FM Repeater Hand­
book , or the specia l two­
book package.

g::::Mk ~" ~k ~. ~" ~-====:A" ~" ~k ~~

iTwocLfR"fATE&EHANDBOOKS

~~ radio r
handbook
seventeenth edition

i

~

n i AILTO 73HAN DBOOKS:PETE RBDROUGH-NH03458- -

U I NAME CA L L _

~ : A DDRESS ~

L I CITY/STATE ,..,-----:= =,.-::-__-r-t-r- ZIP
' DRadiOH nd bk D FM Repeater Hndbk D Both Hndbk S
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F . Dale Williams K3PUR
Audio Mo tive Co .
State College FA 16801

A lthough th e heart of the single­
sideband system, the balanced mixer

or modulator , d id no t origina te with SSB,
it certainly became mo re well known to
th e amateur frate rn ity when this mod e o f
transmission became po pu lar. In the way
of background fo r t he newcomers to
ama te ur radio, or review for the Extra and
Advanced classes , t he common , single­
ended mixer or co nver ter produces thr ee
outpu t frequencies. T hese consist of the
origina l carr ier or local oscilla tor freq uency
and th e two side bands - produc ts of the
sum and difference frequ encies of the
carr ier and modula tion . The balan ced
mixer produces only th e tw o sidebands,
th e carrie r frequen cy being greatly attenu­
ate d by the conversion process . The advan-

tage of the balanced mi xer is obvious for
SSB operati on sinc e we need on ly to
provide a filter to get rid of the unwanted
sideband befo re, passing the signal to the
final of the transmi tter. Balanc ed mixers
are no t limit ed to sideband tran smitter use,
but find appli cati ons thro ughout the elec­
tro nic wor ld. J

Common Configur ations

In Fig. I the circu it ry of the ring
mo dulator used by telephone companies
for man y years in landline co mmu nicatio ns
is sho wn. The old er mo de ls used me tallic
co pper oxide diodes in the ri ng formation
wit h balanced input and ou tput trans­
formers. Besides the high signa l loss

LOCAL
OSCILLATOR

T ELEPHONE COMPANY RING MOOUL ATOR

RI NGER~

-:FILT ER
600 .t\

[

" O' 8 ANO
F ILTER ~J['

"
BAL A'-iCED BRIDGE loIDDULATOR

Fig. 1 . Teleph one company ring modulator .
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Fig. 2. Balanced bridge modulator.
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2 - DlO DE R ING BALANCED MOOUL ATOR

OUTP UT

F ig. 5. Dou ble -ba lan ced mixer m odule.

frequency more easi ly conve r ted for mult i­
band op eration. A commo n balanced
modulator without balanced transformers,
for ham use , is sho wn in Fig. 3. Notice that
the rna tched diodes are connected in a ring
rat her than a br idge configu ration . Good
shi elding pr o cedures and matched com­
ponents give a ty pical carrier atten ua tion
of 40 -45 dB.

It is not ne cessary to us e four diodes to
form a ba lanced modulator. As shown in
Fig . 4, a two-diode balanced mix er in ring
formation is also possible. However , th e

'0

DOUBLE-BAL ANCED MIXER MOOULE

circuit lacks the efficiency and carr ier
suppre ssion possible with t he previo usly
discussed modulators.

Thus far we haven' t said an y thing about
the po ssibility o f o bt aining signals from the
ou tput of the balanced mixer other than
the dou b le sid~bands and the attenuate d
carrier. Good efficiency an d low distortion
are po ssib le by dr iving the mixer with a
signa l mu ch higher in fr equency than the
input , and of grea ter amp litude. The gen­
eral ru le of thumb sta tes that a ra ti o of
10: I should be used. T hu s, the higher th e
in put amplitude, the greater mu st be th e
signal to drive the b ridg e. Conseq uen tly ,
undesired mixing products are found at the
ou tput. Fortunately, th e even harm onics
are su p pressed b y the 180-degree ph ase
shift op eration of the circ uit , leaving only
th e o dd ha rm o ni cs. Of these, the third
orde r harmo nics will be the stro ngest b ut
should be easily attenuate d b y th e fo llow­
ing sid eband filter. In other types of
mixe rs, such as th e sin gle mixer or unbal ­
anced modulat or, bot h even an d odd ha r­
mo nics are p rese nt at th e output.

Within the last few years, th e ba lanced
mixer ha s taken on a more modern appear-

Ir"''''
100 pF

' 0 0

5 0 pF'T' ~RF
m 10 0 pF

RING MODULATO R W/ O BALANCED TRANSFORMERS

Fig. 4. 2-diode r in g ba lanced m odulator.

Fig. 3. Ring modulator witho ut balanced trans­
formers.

enc ou nte red with these ty pes of diodes and
the expensive balanced tran sforme rs , the
frequen cy range of th e tr ansfor mers is
about 50 kHz. Note that a IOOD resisto r is
sti ll used to "balance out " an y co mponen t
variations. Although a high ratio o f input
vs local oscilla to r level is ne cessary to driv e
this circuit , the out put will show a lo cal
osc illator attenuation of at least 60 dB.

Less efficient is the bridge type of
balanced modulator sho wn in Fig. 2. Bal­
anced transformers are sti ll necessary in
this type of configuration and the di odes
should be ma tched. T he signal is effectively
short ed by application to op po site side s of
th e br idge in the bal anced conditio n . The
p resen ce of an audio sign al un ba lan ces th e
bridge allowing a double sideband to
appear at the output. Carrier isol;tion may
approach 50 dB with matched compo­
nen ts.

The most expensive compone n ts of the
balanced mixers shown in F igs. I and 2 are
the balanced transformers. In design ing a
circu it without ba lanced transformers we
not on ly cu t the cost significantly, but also
hav e the oportunit y of utilizing an rf input
of the desired transmitter output fr e­
qu ency for single band operation, or a

R' ) -+-----tf."----t4-

20 pF

;;
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Over 250 Pieces
of USED EQUIPMENT on SALE

Be sure to check th is list- over $2 0,000 worth
of good used Receivers. Transmitters and Trans­
ce ivers offered at th ese reduced prices! While
t he sto ck lasts - let us serve yo u?

We have Signal One CX7's
in stock ready to ship

Sandy Jackson mgt - T.T .Freck W.c WL

FRECK RADIO & SUPPL Y COMPANY
38 BILTMORE AVEN UE

ASHEVILLE, NOR TH CAROLI NA 28801

R F MULTIMETER -1 my . to lv. D -C and RF to 1
Ghz .; VS W R 1.3 5 & 3 .00 full sc"le ; 0 to 60 dB.;
ma ny o ther features M Od e l R FM- l .

VSW R B RIDG E SET - Pr ec ise sw ep t frequ ency Or CW
VSWR m . asuremen t to 2 G tia.: includ es bridg e,
termination , and misma tc h es: M o d e l R CS -' .

BROADBAN D RF AMP - 30 dB. ga in mi n im um 10
t o 150 MH z ; 10 d B . gai n minimum t o 5 00 MH z ;
noise figu r e is 6 dB . ma~ ;mum : Mod el BB A -1.

PREMI UM R F AM P _ Same as eb o ve but w ith lo w
n o i se tr a n SIst o rs an d selected componen ts ; noise
f igure is 3 <lB . m<llltimum : Model 6BA-1P.

B ROAD BAN D DE T ECT O RS - Coalt i<lll R F de te ctors
in BNC type m<llie <lind l em <ll l e ; h ig h eff ic ie nc y ; 1
M H Z. to 1 G H z. ± 1 e e . M o d e l CAD·l .2 .

PE A K ·N -N O T C H FI l T E A - T u n ab le bV f r ont p an el
control f rom 100 t o 2 5 0 0 H Z.; 2 5 d B . p ea k o r
notc h selectable by sw itc h ; un it y vo ltag e ga in ; w i ll
d r i ve p h o n u o r smal l spea k e r : M o d el PN N - l .

lV. i t.. (0•.\1 0'" f n (orm atlo rt gnd Dis c o un t Pricu

RA DIATI ON DEViCES CO.
p.O. Box 8450 , BA LI TMO RE, M D. 2 1234

A RNOLD'S ENGRAVING
Personalized

ELECTRIC -­

ON.THE.AIR"~, wo,,, 0'. 110 VAC

SIGN . • • $12.95
W ITH CA LL ' i 7

MetCllt~x LClp~1 BCI... $1. 50 MetCl lt ex Tie Cl ip ~ $2. 25

A RNOLD'S ENGRAVING
2041 Lind en St. Ridgewood , N.Y. 11227

ROTARY QSL FILE ! S8.00ppd. in USA
• Keeps QSL ' s a lw a ys handy.
clean. a n d easy to find in clear
p lastic pockets (si ze : 3 1/2 x 5 lf.z
Incbes v Flip knob to turn to new
ca rd s > S m al l en o ugh to fit on

• . smallest operating table . Swivel

~
. b ase permits vrewm g easily from
\~\ a ny d ire ction . Always at ann 's

length an d hand y to station oper­
ato r • F il e will hold u p t o 500
ca rds with com ple t e convenience,
without moun ting in pockets
wh ich ca n 't fall off ~ Saves wa ll

space f or cert ificates . Ruggedly built with plas­
uc base and knobs, completely assembled · Model
HR-8 is sh ip ped co m plete wit h pockets in­
cluded for 160 ca rd s in e ach fil e . File holds up
to 5 0 0 cards. R efill s are av a ilab le at a n additional
lo w cost. A p ractical a d d ition to any shack
w het h er ' o ld timer' or b e ginner! .
M.B PRODUCTS & SALES 19F No. L ow.ellAve.

C hicago, 1l. 6U639
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ance, an d in so me cases , advanced design in
the form of int egrated circ uitry. Much of
th is change has caine ab ou t as a re sult of
new or improved components suc h as th e
Schottky barrier diode , tor o id coil for ms,
and transistors with grea ter par ame te r
ranges, no tably FETs and MOSFETs. Pro­
bably the first new development which
con tributed to more efficient ba lanced
mixers was the availability of matched
dio des bearing a single type number and at
a cos t whi ch put them in easy rea ch of the
amateur and experimente r.

A number of co mpanies began to offer
encap sulated balanced mixers using
matched co mp onents for less conversion
loss and balanced transformers with tor oid
cores for better isolati on. These double­
balanced mixers range d in frequency from
200 kHz to 500 MHz wit h insertion losses
typ ically on the order of 7 dB and carrier
or local oscillator isolation figur es of
30-40 dB. The advantages of such a
module incl uded no de power required,
relatively economical when comp ared to
iron core balanced trans formers, and ease
of circuit boa rd mounting. In addition,
these modules fou nd ap plication as fr e­
quency converte rs, product det ect or s,

f----o AVOIO
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Fig. 6. Doub le balal"l;ced mixer as product detec­
tor.

pha se det ector s, volt age controlled attenu­
ators, and summing networks, to name a
few. The double-balan ced mixer modules
assume th e general circuit of Fig. 5. In
general, th e inpu t /ou tp ut impedances are
50n an d the outp ut is de tapped. This
latter characteristic allows th e module to
be used in suc h applications as a voltage­
contro lled attenuator, whereas an incor­
porated coup ling capacitor would preclude
su ch opera tion. A pro duct detector
designed wit h a double-balanced mixer is
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safety in 50 mp h wi nd s ~ easy 2 step
in stallatio n ,

FM Schematic Digest

TRISTAO TOWER CO.
Bo x 1 1 5 Ha n fo rd C A 93230 -'; . , ~- '

Avai lable with t he
Exclusive new Rotor Base Accessory

Installation d e t a ils , other models
and accessorie s a va ilab le

A CO L L ECT ION O F

MOTOROLA SC HEMATICS
Alignment, Crystal, and Technical Notes

covering 1947·1960
136 pages 11y," x 17" ppd $6.50
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F ig. 7. Voltage varia ble attenuator.

' U "'SlSTOIO D"""c E- 6AcA",,,r D".u

VOLTAGE VARIABLE AT TENUA TOR

shown in Fig. 6. This circuit has the
advan tage of immunity to large signal
overlo ading, but requires a high injec tion
level.

A voltage-variable att enuator can be
mad e by varying the conductio n of th e
double-balan ced mixer with app lied volt­
age, as shown in Fig. 7 . A pot ential of 1V
is enough to provide ap pro ximat ely 40 dB
attenuation . Due to the series co nn ected
diodes of t he mixer, current should be
limited to less than 60 rnA. For practi cal
purposes, th e atte nuation/voltage ra tio will
not be linear. However, a front panel
control can be calibrat ed to pro vide th e
att enuation readout.

Alt hough conversion loss is unavoidable
whe n using diode configurat ions, tran­
sist ors lend th emselves readil y to double­
ba lance d mixer circ uits which no t only
overco me the conversion loss, bu t also
ex hibit some gain. Th e cross-coup led tran­
sisto r circuit shown in Fig. 8 also does
away with th e cos tly balanced transformer.
Operation of this circuit is similar t o
mult ivibr ato r action. One transisto r is
always on while the ot her is off. As the
ph ase of the carrier wave changes, the
on/ off stat e of th e transistors also cha nges,
pro du cing a pulse across the common
collector load. When the bal ance control is

M B~~~~~~D~M
I MIXER I
L ...J

Fig. 8 . Transis tor do uble-balanced mix er. 508 East Washington St., Arcola, Illinois 61910
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Fig. 10 . Closed circu it TV transmitter.

lin k tran smissio n . The double-balanced
modulator provides double sid eband signals
of 4.5 MHz ba ndw idt h whi ch are trans­
mitted by cabl e to terminal eq uipme nt.

R~P~ATER

IIOLUG~

~

CLOSEO CIRCUIT Til T R " ~5"' rTTE R

Mototola cla ims to be first with a tru e
linear , 4 quadran t multipl ier integra ted
circu it. The Me 159 5 integra te d circ uit
is design ed for uses where th e output
voltage is a lin ear produ ct of the two in put
voltages . So me exa mp les of possible appl i­
ca tions include digital multiplicati on ,
division , squar e ro o ts , me an square, and
frequenc y doubling . It ma y also be used as
a ba lanced modulator/d emodulator, am pli­
tude mo dulat or: or electronic gain contro l.

Moto ro la ha s also re cently managed to
produ ce an FM d emu ltiplex circuit on a
single ch ip . Alt hough pro duction is limited
to Scott for the ir tu ners, such circ uit s
promise t o be, bo th readily available and
economical in a ver y short time.

Due to the high input imped an ce, lo w
power su pp ly voltage and curren t req u ired ,
and versatility of suc h inte grate d circuit s,
they are easy to breadboard an d provide a
solution to bench de sign. Instead of a small
pile of differen t t ransistors, now all yo u
need is the IC and a small pile of resistors
and capacit ors.
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properly adjusted to null th e carrier , the
output signa l will consist of up pe r an d
lower sideband s o f t he two input signals. '
The unde sired sideband and the even har­
monics of th e inputs are rem oved by the
following sideband filt er. Inpu t impedance
for the transistor do ubl e-balan ced mixer is
ap proximately son wh ile the ou tpu t
impeda nce approaches 600n . A lo cal
oscillator/si gnal rat io of 10 : I is main ta ine d
for best efficiency . Isolat io n of carrier /
signa l/ou tput when using th is circuit,
requ ires shor t lea d leng ths and shielde d
cables . Buildi ng the enti re circu it in a
shielded "black box" wit h co ax connecto rs
may add 10 dB to the ca rr ier/ou tpu t
isolati on. A conversion gain o f 5 - 10 dB is
possible, but most efficient operatio n
usually pro duces no more than 3 dB gain .

Even the teleph on e comp anies are
mod ern izing their mo d ulator circ uitry by
rep lacing the diode ring modulators used
for so many ye ars. A number of ma nufa c­
turers of in tegrat ed circuit s are p rod ucing
int eresti ng designs on mo nolit h ic substrates
of single chips, the wh o le can being less
than the size of a quarter. Amperex Co r­
poration has been producing its silicon
monolithic ring modula tor/d emo d ulato r
since 1967. It is known as the TAB 1O 1
int egrated circu it , and consists of four
transistors on a single chip enclosed in a
TO -74 can. A possible balanced mixer
circ uit u tilizing the TABIO I is shown in
Fig. 9.

Do ubl e-balanced mixer app lications ar e
limited only by one 's initiative. A closed­
circuit T V system transmitt ing termina l as
see n in Fig. 10, allows in exp ensive short-

Fig. 9. Integrated circ uit balanced mi x er . ... K3 PUR·
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Quick and Permanent
Jim Ky le KSJKX

TOOL .L1IARKER

T he cra ft sman is proud of his tools, t he
say ing goe s, an d with the price of tools

nowadays it makes good sense to mark
th em we ll , proud or not.

Here's a trick borrow ed fro m profes­
sional elect ronics service engineers whi ch
mak es it easy to ma rk to ols or any othe r
metal objects quickly yet permane n tly.

Simply take an ordinary woo den pencil
and sharpen it d raft sm an-style, wit h a lo ng
ex posed lead (Fig. I). Nex t, rig u p a 2 4 V
tra nsfo rmer with a utility plug on the
primary so that it can be plugged in , and
flexible test leads terminated in alligat or
clips on the sec ondary winding. The trans­
fo rmer sho uld be rated for at least I A, and
the highe r the curren t rating the better ­
but we used one of the ba rgain specials
sold by Radio Shack which happe ned to be
left over fro m a +24V power su pply th a t
never got b uilt , ra ted at 90 0 rnA.

Fig. 1. An ord inary draf tsm an 's pe ncil wit h an
ex tended poin t will serve as th e basic "engraving"
devi ce. The lead m ust protrude eno ugh to allow
connecti on of a clip-lead "e lectrod e."

Connect o ne o f the all igator clips t o the
too l or other met al objec t to be marked ,
and the other clip to the exposed lead of
th e pencil (F ig. 2) . Now, using the penc il
just about like any other pe ncil, wri te your
nam e o r othe r iden tifyin g mar k on th e
to o l.

The small arc which strikes be tween the
carbon tip of t he lea d and th e metal work

JA N UAR Y 1971

sur face et ch es away th e metal of the to ol ,
leaving a permanen t mar k wherever the
pen cil pa sses so long as the arc remains
struck . It takes a bit o f practi ce to learn to
hold the pe nc il jus t fa r enough fro m the
metal t o ma inta in the are , bu t you should
achieve excelle nt results by the second try .
Tak e cau tio n - th e lead gets hot , and if
you keep t hings go ing too long th e wo o d
o f the pencil may b urst in to fla me . Every­
thin g cools down mor e rapidly than a
soldering gun, though, when you move th e
lead away fro m the work.

:JII

Fig. 2. Wh en a fa irly high vol tage ex is ts bet ween
the work and the mark er, y ou can str ik e a thin
arc and use it to trace your copy.

The pencil lead vaporizes during the
course of the process an d leaves a heavy
black. mark o n th e metal. This is not th e
perm anen t mark you need ; it shou ld be
washed away with so lven t or wip ed off
with a dry rag. Ben eath the black film, you
should find a row o f tiny cra ters, on e fo r
each half-cycle of the 60 Hz po wer as the
penc il lead move s over the wor k - t hey are
the permanent mar king.

In addition t o using t his tr ick for
marking to ols an d o ccasionally identifying
te rminals on breadboard chassis, we fo und
it most convenien t for wri ting identifica­
tion o n t he many keys which burd en ou r
pockets . Yo u will probab ly thin k of many
othe r uses, now that you know abo ut it.

.. KSJKX·
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But...

absolu tely certain that you ta ke your time .
Don't rush in to t he experience witho ut
du e thought and suffic ien t concentration .

By this time, you may be t hinking that
thi s is much ado about very litt le. Please
read on! What transpires here may some­
day happen to you. As I have said , I can't
rightly reca ll just how I happened to be
reading aloud c cer ta in comments on the
delightful items displayed in be tween th e
arti cles of 73. I had peru sed wit h silent
lon ging the " Quality People." Rohn, the
largest tower ma nufact ur ers in the United
States, are best kno wn for foldover and
crank-up towers. I don 't own a Rohn ; I
don 't even own a tower! On page 113, I
literally droo led, as I read about the
Classic 36, six element , 10, 15 , and 20
meter beam by Mosley Electronics. 1 don 't
own a beam any more. I do n' t even own a
rot or , let alone a rotor like the Ham-M
listed on page 112.

I had no te d all t he goo dies listed
between pages 112 to 122. I might have
men tio ne d aloud th at I would lik e to own
a towe r, a rotor, a bran d new Natio nal or
Galaxy transceiver , a Swa n Cygnet , or even
a Henry linear. I even reme mber thin king
that Wayne had done a fine jo b of list ing
th e products of his adverti sers .

Perhaps it was th e wo nder of it all ­
that grea t pa rad e of elect ronic perfection
lined up be fore me; I may have even
pict ure d them, one and all set in their

Th e Re v. John O. Gardiner W6LZJ
18 4 1 Locust A ve., A pt. No. 7
Long Beach , CA 90806

is aThere

Yes. there is a Santa , and I'm goin g to
tell yo u all abo ut it. It was gett ing close

to Christmas as I picked up a back issue of
73. Naturally , no one in his righ t mind
ever begins reading from th e fron t cover
straigh t through to the last page, and I am
no exce ption to this phe nome non in the
habits of the Am erican reader. I had read
the Never Say Die ed itor ial, and after
ponde ring for a while Wayne's wo rd s of
wisdom I let my fingers stro ll id ly wh ere
th ey wo uld among the pages, sto pping
no w an d then to read an art icle abo ut
sunspots, carr ier ( in my SSB signal; never !

.o r nearly never! l) suppressio n, or that
up star t new VHF mo de .

Now , I can 't tell yo u exactly when it
was or how it hap pened , but , I must have
begun to rea d the adv er tisem ents alo ud to
myself. Let me warn you now : never do
that , and if you do be sure you never say,
" Boy, wouldn 't tha t be great to have .
Why, every ha m in th e count ry wo uld give
his eyeteeth to own one of th ese !"

A few of my friends (even Wayne
Gree n) talk fro m tim e to tim e about ESP.
I don 't know much about ESP, nor about
how it works. Th erefore, I must leave it to
the gen tle read er to decipher in his ow n
min d the pro bable exp lanati on for these
thin gs. Meanwhile, back to the 73 Maga­
zine and how I found out about Santa.

If you do decide to co mment aloud
while yo u're read ing th e de light ful ads , be
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rightful places side by side in my humble
shac k. Th e tower and rotor exce pte d, my
shack wou ldn't hold them, but how nice
th ey wo uld appear sta nd ing in th e ya rd
with the Mosley tr i-bander at op and point­
ed toward Europe.

In th inking bac k now , had you asked
me ab out San ta, whether I believe in him
or no t , I would have given yo u th e
standard answer. Aft er all who can say
how man y youngste rs read the word s of
tru th as they are expressed in 73? But ­
an d here's the rub - I never gave it a
tho ught tha t he of all pe rsons wo uld be
listening as I read those precociou s ads.
Who kn ows now what tr easures might now
be inst alled in my shack? Surely, I co uld
have been the envy of ha ms on either side
of th e Pacific and the Atlant ic no t to
me nt ion the Antarcti c.

J ust as I had thum bed the pages of 73
to page 2 1, so meone handed me a BLT
(bacon , lettuce, and tomato sandwich ). I
mu nched away enjoying the savor y t reat
when su dde nly my eyes lit upon the
Dow-Key advertisemen t. Imagine my
th ought s as I read about the SP6T , remot e
115V ac. One cou ld install this remote
contro lled relay atop his tower , and with
but one lengt h of coax feed six separate
antennas one at a tim e to the rig sitting in
th e shack . " Wow ," I thin k I said. "Oh .
double wow! Th at must be th e ham gift
for t he ham t hat has every th ing." Not e
caref ully what I say next. "B oy. I wish I
had one of those ."

As it tu rns out they were fate ful words.
In my stocking (I have un usually large
fee t) on Christ mas morning...yo u guessed
it ; a real genuine, shiny , brand new Dow­
Key SP6T, remote 115V ac six-position
relay.

There is a Santa. li e was listening. Can
you im agine my sur prise when I looked in
my sto ckin g? No tower , no ro to r, no
beam, no t even any fancy ham gea r, st ill
I' m t he proud possessor of one of th e
finest relays ever made .

By the way, OM, if you kn ow anyone
who own s a Rohn tow er , has a Ham-M
rotor , an d uses a Mosley Classic beam, bu t
doesn ' t ow n an SP6T by Dow-Key, will
you ask him to get in touch with me ?

...W6LZJ
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A NEHT START
FROM
w:4SHINGTON

Wells Chapin W8GI
2775 Semino le Road
A nn Arbor MI 48104

A close look at the A RRL through the
eyes of a man who has been a member
cont inuously for 46 years. . .

B elonging to the AR RL is rat her like
bei ng a stoc kholder of a large corp ora­

tio n where yo u have the privilege and du ty
to be constructively critical. No tice the
word " rather" was used because a large
co rpora tion wou ld not countenance th e
thing s that have been going on. When you
are losing you r shirt, losing your image ,
your growth has stopped, young people are
not int erested , yo ur people are getting old ,
and no new blood is en tering, when people
are using and takin g your bands, when
yo ur ranks are divided , whe n you are
running a pub lishing hou se and no t tending
to your basic objec t ives , whe n every ot her
service that has an in terest in using rf
spectrum ha s a representat ive and lob by in
Washington, when yo u butt onhole a sena­
tor and ask him wha t he knows abo ut
ama teur radio and you draw a blank, when
you have a board meeting where the cards
are stacked so th at the presen t ARRL
headqu arters crew can have ti me to prepare
a defense, and two CB publica t ions, one of
wh ich is owned by the same group who
owns a ha m magazine , recommends taking
par t of our 2 met er band - things just
cannot be right. Believe me, if this were a
large corporation , heads would ro ll and
changes would occ ur.

in the days of Hiram Percy Maxim,
when we were no t running a pu blishing
house and book sto re , th ings went alo ng
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pre tty well. Along with Maxim, came A.A.
Herbert , who also was dedicat ed . T hen
ano ther name entered the picture, K.B.
Warner , and the controversy star ted within
our ranks . As yo u look ba ck , you can see
the jockeying for po wer within the ARR L
hea dq uart ers pe rso nnel with Me. Warner
succ eeding and bringing up his favored few.

It is in teresting to no te tha t as you read
" 200 Met ers and Down" an d " Fift y Years
of the A RRL," th ey are all good guys ,
everything was sweetness and ligh t , no
con tro versy - yet the truth of the ma tt er
is th at these written documents are both
by ARR L members who were headq uarters
people. For yo u newcome rs, contro versy

swar med arou nd K.B. Warner , former ed i­
t or of QST and officer of the AR RL, and
his stro ng met hod s of ramro dding wh at he
tho ught was best.

Those Warn er days were hectic days.
During t hat per iod a lot of dedicated ha ms
beat th eir heads agains t the wall, just as
many are doin g today. The Chicago Am a­
teur Radio Club and the Egyp tian Radio
Club go t together and elected two direc­
tors. A west coast group got together and
published a magazine and printed the o ther
side of the sto ry, bu t they were no t strong
eno ugh to effect a change. Their efforts
faltered an d the ARR L succeed ed in killing
th em off . You don ' t read about th is
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history in any of th e ARRL history publi­
cations.

A good deal of the Warner philosoph y
and work st ill remains: sta cke d board
meet ing agenda, headquarters knowing all
the answers, ever yone more in terested in
running a pu blishing hou se than saving our
bands, without them we don't need a 52
million headquarters building, th e AR RL ,
and it s headquart er s people.

It is easy to be critica l; it's more
diff icult to su pply the answ ers. You mu st
de fine th e problem be fore yo u try to solve
it. With t his thought in mind, let 's suggest a
few ans wers to som e of the more obvious
problems.

Board Meetings

Why hold th em behind closed do ors?
Why not handle th em like a good corpora­
tion does? Let 's have a repo rt on th e status
of ou r ho bby at a mee ting where every
member can att end and vote. What's wrong
with democracy? Let's have a goo d old
stock ho lders meeting like some of the
more sto rmy recen t auto company meet­
ings where ef fec tive changes were made by
the rank an d file. How about having a
session at the mee ting, for op en discu ssion,
fo r the goo d of ham radio? What's wro ng
with hearing fro m so me of th e brillian t
minds foun d in our ran ks? If yo u can not
set up a stockholders mee ting (since we are
all stockholders of the AR RL , each should
have his voting right on all facet s of our
business), the very least that sho uld ha ppen
is t hat a new method for handling board
meetings be set up so th at an inflex ible
agen da is thrown out and that d irectors can
bring any subject to the floor wit hou t
bein g called out of o rder. All hams should
belong to the ARR L; and that ta kes me
neatly into my next subject.

A House Divided

The A RRL represen ts less than 50% of
th e tot al numbe r of ama teurs. Thus, how
can it truthfully claim to represen t ham
radio? If yo u published the same article in
all th ree ha m radi o pu blica tion s, yo u still
would not rea ch all th e ham s. To make
matters worse, even within th e AR RL, du e
to poor leadership at headquarte rs (or
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perhaps lack of it) our own ranks are
divided . Th e FCC, with wh om we coexist ,
has lost some of it s respect for th e AR R L.
What do you do to solve th is problem?
Unfortu nately, th is problem of a house
divided ties very closely into our failing
image, the lack of knowle dge abo ut ama­
teur radio of the general public and our
Washingto n representa tives and foreign
govern ments. The answer to th is problem
just screa ms " Public Relations."

Let's hire a public relation s ma n an d
have his firs t dut y to establish a mailing list
of all hams and tell them the ARRL story
(of course we've got to clean ho use before
we can te ll the story). His first objective is
to have all ha ms belong to the ARR L. In
addition to supplying us with the usu al
handy dandy public rela tions kit on how to
write stories for newspapers he wo uld be
t he clearing house fo r importa nt contri­
butions to amateur radio and wo uld dis­
seminate this information nat iona lly. His
next duty is to esta blish a co ngressional
mailing list , a foreign hams maili ng list , and
others. He does this from his office in
Washington. He lun ches wit h FCC and
congressional peo ple daily . He takes the
tra in to New York and gets acquainted at
the UN and tells th e amateur radio story
there alo ng with stories from foreign coun­
terp art s of th e A RR L. This wo uld be the
first step in mov ing our headquarters to
Washington, where it should have been in
the fir st place.

Wash ington Headquarters

With a Washi ngton headquarte rs, t his
wo uld be a good time to separate the
pub lishing hou se from the ARR L, and
perhaps QST could then prin t bo th sides of
the story just as Broa dcasting Magazine
does for th e Nati onal Associati on of Broad­
cast er s. Broadcasting Magazine is the bib le
of broadcaste rs and presen ts a very good
versio n of all sides of each problem. T he
magazine is sep arat e, owned by another
source, specializes in broadcast new s, and
really is th e voice fo r broadcasting. Inci ­
dentally , both th e magazine and the
National Association of Broadcasters are in
Washingto n, not Newington, Conn.
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160 500 kHz 285 kHz 300 kHz 200 kHz
80 500 500 500 500
40 1000 300 300 300
20 2000 400 400 350
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Ou r Bands are Dim inishing

Take a look at the fo llowing chart. The
heavy load of ama teur rad io is carr ied in
the 160, 80 , 40 , and 20 me te r bands. Yet ,
see what has happened here over t he years
in terms of to ta l bandwidth.

While we are on the subject of a lobby
in Washington, a little insight as to the
magn itude of lobbying can be obtained by
reading th e Congress iona l Record , Volum e
115 1/83, dated Wed . May 2 1, 1969. There
are over 5000 names listed , many fine
co mpanies and many associatio ns, all in
Washington where the action is - no t in
the won derful qua in t little town of
Newingto n, Conn. where the action ain ' t.
As you go through the names, you find
hundreds that could be droo ling over the
valuab le spect rum we occupy. Now pick up
the May 1970 Yellow Pages of th e
Washington telephone dir ect ory . There are
eight pages of associa tio ns and as you
meand er through th em you find hundred s
that are associa ted wit h some use of th e
radio spec tru m. Take a look at Bro ad­
casting Magazine yearbook for 1970 and
find pages of co nsulting engineers who
mak e their living getting spectru m for their
clien ts, and pages of Washington lawyers
do ing the same thing. Do an y of them have
a Newingt on add ress? NO! T hey are whe re
the action is, no t where the ina ct ion is.
Funny th ing, in 5000 lobbyists, 8 page s of
people associ ated with lob by ing , scad s of
pages of people representing sp ect rum
users - 110t a single mention of ama teu r
radio.' So let 's have the board of di recto rs
look into separating the publishing business
from ARRL. Let QST be th e official organ
fo r all, repeat all, amateurs, and at the
same time, make a start at Wash ington
rep rese ntation by establish ing a public rela­
tions off ice . Why doesn' t the board of
directors es tablish a study gro up looking
toward these goa ls?

Band 1927
(meters)

19 38 1946 1963

This char t does not tell the whole story.
Forty met er s is pra ctically useless at rught
du e to t he in truders in our bands, all th ere
by agree ment of th e U.S. with no obj ec­
tions at t he pro per tim e by the ARRL. Had
we had a gro up whose sa le job is to ho ld
our bands, they might have been abl e to
sto p many of these int ruders before they
wen t on.

T his loss o f ban ds is a subject in itself.
There is a crying need for a co mplete plan
of attack , not only to keep our bands, but
to expand our privileges. The ARRL spent
a paltry $ 100,000, which was eaten up by
a few trips to Europe . The broadcasters,
only one of the ma ny groups lobbying for
spec trum have with in th eir own National
Association of Broadcasters (NAB), at least
seven very po werful and act ive lobbies.
Their clear-channel AM radi o association
and the assoc iat ion for maximum service
te lecasters spend million s to ke ep the ir
place in the spectrum. We, as amat eu rs,
don ' t even recognize the full magnit ude of
the prob lem. We do no t have a perma nent
gro up whose sa le job is to conserve our
radio spectrum.

Wha t's in a Name?

Go od business di cta tes that yo ur name
IS imp ort ant. If possible it should refl ect
your image. Corporations spend mill ions
advertising th eir tra dema rk and name.
Some of th e larger , after year s of using th e
same trademar k, rec ognize that to keep in
tune with the times they must change.
RCA, fo r inst ance, has dro pped the little
dog sitt ing in fro nt of the ph onograph and
in addit ion st reamlined their trademark.
We hams, in th e USA, have doggedl y hun g
on to ARR L. Our Briti sh friend s have a
real slick ti tle, RSGB - Rad io Society of
Great Britain. Th e RSGB really reflect s the
ama teur image a great deal more realis­
tically than th e ARR L. Amat eu r has tw o
meanings. one has a nasty in tonati on, and
the ot her truly reflects our ba sic purpose ;
but the gen era l public who m we mu st sell
in order that they will let us kee p our
bands, always look at us in the derogatory
man ner. Why no t follow Great Britain and
use th e Rad io Soci ety of th e USA, or the
Insti tu te of Am at eur Radio o r some other
more useful descriptive ti tle. A name is
importan t as tha t always hit s the gen eral
public in every news release. As part of our
new image let's discard the old and come
up with a new na me th at is in tune wit h
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the times . There is no thin g sacred ab ou t
ARRL; if RCA ca n d rop th eir doggie aft er
selling it for 35 years, I guess we can do th e
same .

Everyone resist s change

Th e o ld ARRL dog must learn new
trick s or it will be dead . Corpora tions that
have res isted change have lo ng sinc e been
buried . The business highway is strewn
with the dead bodies of co mpanies who
resisted change . We just cannot afford to
be like the company that wou ldn 't stop
manufacturing buggy whi ps. We are living
in a dyn amic, changing society . Commun­
ication is reshaping th e wo rld , and we are
part o f th is co mmu nicat ion revolut ion. We
desperat ely nee d lead ers wh o will not res ist
change and who hav e the moxy to fight for
change.

Sum mary

It is obvio us th at th e ARRL needs
cha nges to get in tune with the time s. It is
also obvious that we mu st suppo rt the
ARR L or so me new name , as a to tal group .
Divided we can be co nquered , un ite d we
sta nd a good cha nce to su rvive. Let's ask
the embarrassing quest io ns and be sure we
give realist ic answers. You canno t cu re a
pe rso n who has an ingro wn toena il whe n
yo u di agnose his problem as a cold. The
first ste p is to rec ogni ze that a problem
exi sts an d then defin e it and the n so lve i t.
I' d like to star t wit h the fi rst qu estion,
what is in a name? Next q uest ion, wha t 's
o ur purpose in life and in o ur na tion?
Next, sho uld QST and ARRL be one and
the same? How do we get all amate urs to
su p p o r t on e action ? Do we nee d
Washi ngt on and wo rld re presen tatio n? Do
we have a fu ture? What fu ture'! What part
will we play in t he l 880s? Is th ere rea lly a
problem or is it nor mal to have less than
50% of the hams be longi ng to AR R L?

My last co mme nt, an d th is is strict ly
perso nal : For years I have been advoc ating
chan ge becau se I recogn ized it was neces­
sary . It is my feeling that the ARRL
headq uarters people just sit back an d hop e
that I and the o th ers who have been
advoca ting change will run o ut o f steam.
What they don 't realize , o r perha ps don 't
care, is that if th ings don 't change, they
will be ou t of jobs. T he A RR L will be
defun ct , their pens ion will be gone, and
th ey will have to live on soc ial sec ur ity lik e
the rest o f us.
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AMATEUR
RADIO
LICENSE
STUDY
GUDE

F rom time to ti me, th e Federal Com­
mun ica tio ns Co mmission adopts new

question s to use in the ama te ur license
exams. 7 3 has tried to keep up with th e
FCC in incorporating the new qu esti on s
into the published " stud y guide " series,
but o f co urse th is can not alwa ys be pos­
sible . The Extra class series , for example,
has already been published , as has th e
Advanced. Th is chapte r of our series, then ,
con ta ins a co mplete list of all F CC study
questions. T hese qu estions will provide the
update needed to co mplete the fo rmerly
published courses, and will provide a pre­
view of question s ye t to be covered in the
current General class series.

If you' re study ing fo r you r FC C exam ,
no w is a good time to de ermine whether
or not you're rea dy fo r the trip to the FCC
office. To hel p yo u along, we 'll not present
answers - paraphrased or otherwise - this
time aro und . If you can answer the ques­
tions pr esented here , you're cert ain ly ready
to tac kle th e real thing. If yo u can' t answer
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them, it 's time to ' go back to your book­
cracking. Go t your penc il rea dy?

NO VICE STUDY QUESTIONS

1. What is the maximum input power
permitted , to the fina l stage of the
transmit ter in a stat ion licensed to the
ho lder of a Novice Class license or
operated by such an opera tor?

2. What is the maximu m penalty for a
violation of the rules and regulations of
the Federal Com munications Commis­
sion?

3. On wha t frequ ency bands may th e
holder of a Novice Class license operate
an amateur radio sta tion?

4. On what frequency band s may the
holder of a Novice Class license opera te
an amateur radiot elephone stat ion?

5. What is the log of an amateur station,
and what information must it contain?
How long must it be preserved ?

6 . For how long is an amateur Novice
Class license valid and may it be re­
newed?

7. What are the rules and regulations
regarding the transmission of improper
language, false signals, or malicious
interference?
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8. What are the rules and regulations
regard ing pur ity and stab ility of emis­
sion s?

9. How must the transmitting frequency
of a station licensed to th e ho lder of a
Novice Class license b e contr olled?

10. What are the rules and regulati ons
regardi ng the measurement of the fre­
q uencics of the emissions of an ama­
teur radio sta tion?

11. Who may be per mitted to opera te the
transmitt er of an amateur radio station
licensed to th e holder of a Novice Class
license?

12. When may an amateur rad io station b e
used by a person who docs not hold a
valid license?

13. What is the maximum permissible per­
centage of modulat ion of an amateur
radiotelephone sta tion?

14. At what in tervals mu st an amateur
station be identified by the trans­
mission of its call sign? May any
transmission be made witho ut identifi­
ca tion of the station?

15. When is not ice of por tab le or mob ile
operation required to be given, and to
whom in each case?

16 . What are the recognized abbreviations
fo r: kilocycle s, megacy cles, Eastern
Stan dard Time, Greenwich Mean Time,
continuous wave, frequ ency modula­
tion , amp litude mod ulation?

17. What is the relati onship between a
fundamental freq uency and its second
harm oni c; its third harmonic; etc.?

18. What is the re lati onship be tw een a
cycle, a kilocycle, and a megacycle'!

19. What inst rum ent is used to measure:
electrical po ten tial; electri cal current;
elec trical power; elec tr ical energy?

20. What is the purpose of: a mo dulator ;
an amp lifier; a rectifier; a filter?

21. What is meant by : amplification;
modu lati on; de te ct ion; attenuation?

22. What is the purpose of: a rad io­
fre quency chok e; an aud io-f requency
chok e; a filter choke?

23. How is the actual power input to the
tube or tubes supplying energy to the
antenn a of an amateur transmitter
determined?

24. Why is a rectifi er and filter required in
the plat e pow er supply system of an
amateur transmitter when opera ted
from alte rna ting current?

25. What is a frequency multiplier?

26 . What are th e undesirable effects of
over-modulation in radio telephony?

27 . What is a " parasit ic" oscillation?

28 . What is a "key-click filte r" and when
sho uld it be used ?
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29. What is Ohm's Law?

30. What is the relations hip between the
frequency and wavelength of a radio
wave if its veloci ty in space is 300
million met ers per second?

31. What symbol is used in the Amateur
Rulcs to designa te amp litude modu la­
ted te legrap hy with out the use of
mod ulating audio freq uency (on-off
keying)?

32. What is the ruling regarding eligibility
fo r re-examinat ion?

33. What factor s are com monly responsible
fo r h armonic radiation and what prac­
tical means can be used to detcct and
correc t such con dition?

34 . How are radio signals transmitted over
great distances?

35. International radiocommunication by
way of ama teu r sta tions is subject to
what restrictionfs)?

36. What funct ion s do capacitors perform?

37. Why are height limit ations placed on
an ten na struc tures for amateur sta ­
tions?

38. What meth od s are available for deter­
mining whet her the trans mitter outpu t
frequency is with in the au thorized fre ­
q uen cy ban d?

39. What is the most likely defe ct of a tube
which has proper hea ter voltage at the
tube socke t, but wh ich fails to warm
up?

40. What precau tion(s) can be taken to
reduce the possiblity of shock hazard
in elec trical equ ipme nt?

41. Th e pla te voltage to the fina l stage of an
ama te ur tran smitter is n ormally mea­
sure d be twee n what poi nts in the cir­
cuit ;

42. When is one way communica tion per­
missible?

43. What is a Hertz? kiloHertz? Mega­
Hertz?

44 . What are some co rrect ways to call and
answe r othe r amateur stations via telegr­
aphy?

45. What are some common Q signals and
what purposes do they serve? What d o
QR A, QRM , QRN , QRS, QRT mean
wh en transmitted as questions via teleg­
ra phy ?

46 . What important fun ct ions do diodes
perform?

47. What units are used to measure capa ci­
tance?

48 . How are transist ors made, used, and
diagram ed? What are some common
transistor parame ters?

49. Why is impedance matching necessary?

50. What is chirp and how can it be
rem edied in a c.w. transmitter?
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GEN ERA L CLASS STUDY QU EST I ONS

I . Ques tions based on Part 97 of the
Commission 's rules.

2. Of what me is a bleeder resistor in
amateur equipment?

3. Define skin effect. How can th is
phenom ena be min imized?

4. List some opera ting procedures which
can be emp loyed to minimize interfer­
ence and congest ion of the amateur
bands.

5 . Describe the operatio n and usage of a
cathode follower.

6. How does freq uency tolerance affect
band edge opera tion ?

7. What is impedance matching and why
is it import ant?

&. How is the plate circui t effic iency of a
vacuum tube de termined?

9 . What is ampli tud e mod ulat ion (AM)?
How is the intelligence conveyed in an
A\ f signal?

10. What is mean t by the ripple frequen cy
of an a. c. power supply voltage?

II. What is a third party agreement?

12. How docs a zener diod e opera te and of
wha t use is it in amateu r equipment?

13. Define standing wave ratio (SWR).
lIow can the SWR of a line be deter­
mined? How are the SWR of a line and
its characteristic impedance relat ed?
Name some factors that affect the
characteristic impedance of an air­
i ns u la te d parallel-conductor trans­
mission line.

14. What is meant by the maximum plate
dissipatio n of a vacuu m tube?

IS. What is a decibel?

16. What is a harmon ic? List ways of
minimizing harmon ic generation in fre­
quency doublers, vacuum tube ampli­
fiers, transmission lines, and an tennas.

17. What is a crystal reso nator?

1&. How do electolytic capacitors ope ra te
and why are they widely used in power
supply circuit ry?

19 . What symbols does the Commission use
to designate how the main carrier of a
signal is modu lat ed?

20. What are some possible causes of exces­
sive plate current in a Class C power
amplifier?

21. List several charact eristics of a vertica l
quarte r-wavelength antenna.

22. What is TVI? How can it be remed ied if
the amateur station is at fault? If the
TV receiver is at fault ?
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23. How can transistors be used in clec­
tronic eq uipmen t? What is the bet a of a
transisto r'? Compare the elements of a
trans istor to a vacuum tube's

24. What is meant by percentage of modu­
lation? What is the maximum legal
limit to which an amateur transmitter
can be modulated'?

25. Describe briefly how oscillator.. oper ­
ate. What are the most common types
of oscillators and how do they d iffer
from each oth er'?

26. Why is a cen ter-tap return connection
employed on the seco ndary of a trans­
mitti ng tube ' s filament transformer?

27. Define OHl\f S law. How does it relate
to resistive and reactive impedance?

28. Describe ways of equalizing the reverse
voltage drops across series connected
silicon diodes .

29. What is the max imum legal d .c. power
that can be delivered to the final
amplifier of an ama teur transmitter?
How is this power det ermi ned?

30. Define instantaneous powe r, average
power, sideband power. audio power,
and peak envelope power. How is each
related to the voltage and current that
produced it? How is each related to the
unmod ulated carrier power'?

31. Wha t is meant by the ban dwidth of a
signal? Compare the maximum neces­
sary bandwid th occu pied by a cw
signal, an SSB signal, a double sideband
signal, and an ,?rdinary voice signal.

32. What is neutralization and how do cs it
contribute to p roper amplifie r opera­
tion? What procedur e sho uld be fol­
lowed to properly neutralize an r.f.
amplfiier?

33. What are the distinguishing features
between series tun ed and parallel tuned
reson ant circu its? lIow is the resonant
freq uency determined? Define the "Q"
of a resonant circuit.

34. How does an a.c. power supply pro­
duce a d.c. voltage? Distinguish be­
tween a choke-inpu t and a capacitor­
input filte r and compare their opera­
ting characteristics. What is dynamic
regulation and how can it be improved?
How do the ou tput voltages of a
full-wave cen ter-tapp ed and a full-wave
bridge recti fier compare?

35. How do resistors combine in parallel
and in series to give to tal resistance?
Capacitors? Inductors?

36 . How doe s voltage d ivision occur acro ss
series conn ected resistors? Capacitors?
Inductors?

37. What · does it mean to connect circuit
elements in series? in parallel?

38. What is inductive reactance? Capacitive
reactanc e? How is their value deter ­
mined? How do like reactances com­
bine in series? In parallel?
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39. Describe the transmissions characteris­
tics of the amateur band s below 30
Mc/s. List several pro pagation factor s
tha t influence signal transmission and
reception in these bands.

40. List the basic stages of a conventional
superhe terodyne receiver and tell what
function each stage performs.

41. How is the approximate length of a
half-wave dipole related to its resonant
frequency? Compare the operating
characteristics of a half-wave dipole
and a ground ed antenna.

42. What do high- and low-pass constant-k
filter circuits using balanced and un­
balanc ed pi- and T-scctions look like?

43 . How can amateur eq uipmen t be pro­
tected from lightning dischar ge?

44. What are the basic stages of a single
sideband (SSB) receiver and transm itter
and what pu rpose does each serve?

45. List the three main classes of amplifier
opera tion and ex plain the use for
which each class is best suited.

46. What are " images" in a receiver?

47. What is mean t by "fl at-top ping" of a
single side band signal and what are
some possible causes of it?

48. What doe s grid current flow in a Class
A ampli fier indicate?

49 . Briefly d iscuss how a mul tiband " trap"
antenna opera tes.

50. How can the power input to the final
amplifier of an SSB transmitt er be
det ermined?

51. Compare the opera ting features of the
grounded grid and gro unded cathode
amp lifiers.

52 . How is the bandw idth of an FM signal
related to the bandwidth of th e mod­
ulating audio signal?

ADVANCED CLASS ST UD Y QUESTIONS

1. Questions based on part 97 of the
Commission' s Ru les which governs the
Amateur Radio Service. .

2 . What is meant by the Sta nding Wave
Ratio (SWR) of a transmission line?
What is a good indica tion that a high
SWR is present on a transmission line?
Where is the best poin t on a long trans­
mission line to measure the SWR?

3. What methods are most commonly
used to generate single sideba nd sig­
nals? Draw a blo ck diagram of the filter
method showing all essentia l stages.
How can a low frequency SSB signal be
converted to the desired transmitting
frequ ency? On what frequencies do
SSE tran smissions becom e more d if­
ficult ? List some of the advantages SSB
proides over double sideband ope ra­
tion.
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4. How do the voltage, curre nt, and irn­
pedance behave alon~ a transm ission
line wit h an SWR of 1,

5. What are harmonics? How can the
genera tio n of excess ive harmo nics be
avoided? Which class of amp lifier oper­
ation is most favorable to the genera­
tion of hamonics?

6. What facto rs affect the sta te of ioniza­
tion of the atmosphere?

7. What types of emission s can be re­
ceived with selectible sideband re­
ceivers?

8. Th e rati o of the peak envelope power
to the average power in a SSB signal is
primarily dependent on what factor?

9. How can receiver sensit ivity and selec­
tivit y be improved?

10. How close to the edges of a certain
amateur band can you safely ope ra te a
VFO c.w. transmitt er if you arc using a
frequency meter having maximu m pos­
sible error of 0.01 percen t?

11. A tra nsmission line that feeds an an ten­
na has a power loss of IOdB. If 10
waUs are delivered to the transmission
line input , how much power is de­
livered to the an tenna? List possible
causes of power loss. How can the SWR
of the line be made as low as possible?

12. How do parastic oscillations affec t cir­
cuits? What can be done to prevent or
eliminat e parastics?

13. What is backw~ve radiation? HO\,,· can
it be elimina ted?

14. Define maximum usable frequency.

15. A resisto r, capac itor and induc tor each
have 100 ohms of resistance or reac­
tance. What is the equ ivalent series
impedance of these three elements?
How wou ld the addition of a reactive
elemen t to a purely resistive circuit
affe ct the sum of the voltage drops
around a closed loop in the circuit?

16. What do oscilloscope patterns showing
33%, and 75% modu lated signals with­
o ut distortion look like? Show trape­
zo idal and AM envelope patterns.

17. What are so me common types of oscil­
lators employed in amateur equip­
ment? How can each be identi fied in
circuit diagrams? What part does feed­
back play in these oscillators? What
poin ts in the circuits should be couple d
to provid e good feedback? What affect
would a reactive load have on an
oscillat or's ou tput frequency? What
can the value of the d.c. voltage across
an oscillat or 's grid-leak resistor reveal
abou t the oscillato r's performance?

18 . Why is neutralization important in am­
plifiers? What poin ts in an amplifier
circuit should be coupled to provide
good neu tra lizat ion?
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19 . When is an amplifcr operating Class A?
Class B? Class C? In wh ich amplifier
stages of an ama teur transceiver arc
these classes normally used'!

20. What happens to even-order pro ducts
in r.f. linear amplifiers?

21. What is the third party agreement'!
What cou ntries have such agreements
with the United. Sta tes?

22. Wha t arc lissajo us figures in oscillo­
scope opera tion? How are the lissajo us
loop patterns produced on the face of a
scope related to the frequencies applied
to the scope's plates?

23. How arc bypass capacitors used? How
should t heir impeda nce compare wit h
the elements they shun t?

24. How can TVI caused by cross­
modulat ion be remedied? Where in a
TV receiver shou ld a TVI filter be
mou nted to bes t reduce television in­
terfere nce?

25 . How can SSB signals be ampli fied with
little or no distort io n?

26. A superhete rody ne receiver having an
inte rmedia te freque ncy of 455 kc/s is
to be adjusted to receive a signal on
3900 kc/s. What frequencies can the
oscilla tor be set to, to give a beat signal
at the inte rmediate frequ ency?

27. What fact ors affect t he peak enve lope
power of a tra nsmitter ?

28. How do cs a fu ll wave bridge rect ifier
operate? What d oes the schematic dia­
gram of a full wave bridge rectifier
circu it using solid state com ponents
loo k like?

29. When can a low pass filter be installed
in a coax ial cab le with out causing a
large pow er loss at the fu nd amental
frequency ?

30 . What stan dard fo rmula is used to deter­
mine the resona nt frequency of an
antenn a? How can the reson an t fre­
quency of an antenna be increased?
Decreased? Compare the cente r imped­
ance characterist ics of the inver te d Y,
the half-wave dipo le, and the folded
dip ole antennas.

31. A 70 ohm half wave an tenna operating
on a frequ ency of 730 0 kc/s is to be
matc hed to a 50 ohm transmission line.
Calculate th e characte ristic imp edance
of a qu arter wave match ing sectio n and
the physic al length of the ant enna at
the freq uency given. What is the SWR
be tween the an tenna and transmission
line without a mat ching section?

32 . Power di ssipation in wha t part of a
transistor warran ts careful observance
of po wer ra tings?

33 . Denn e the shap e factor and selectivity
of a crystal lattice bandpass filte r. How
arc the shape factor and the selectiv ity
related?
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34 . Com pare the pen tode, tet rode , and
triod e for use in an r.f. amplifier stage.
Give adva ntages and di sadvantages of
each.

35. What is meant by describing a radio
wave as horizonta lly or vertically polar­
ized? Which type is most suitable for
sky and ground wave propagation?
How should an ante nna be mounted to
be st receive each of these types of
radio waves?

36. Which amate ur band is the most suit­
able for daytime communication over a
dista nce of .about 20 0 miles? What
amateur frequencies between 7 ~ and
148 Mc/s incl usive, are most affected
b y weather conditions?

37, Should a volt me ter have high or low
internal circuit resistance? Expla in.

38. A transformer with 115 volt s applied
across the primary terminals has a
pri mary to secondary tu rns rat io of 10
to 1. If a 5 ohm load is connec ted to
the tra nsformer secondary, th e re­
flec ted primary imp eda nce is what?
How much voltage appears acros s 1/2
of the turns of the primary? What
fact ors determin e whether or not a
transforme r having a center-tapped
high volta ge windi ng can be used in a
bridge recti fier circuit?

39. What fu nct ion s docs a variablc-rnu tube
perfor m in an r.f amp lifier stage of a
receiver?

40. Compare transistors and tub es. What
are the advan tages and disadvantages of
each?

41. How do noise limiters operate'? Where
should they b e positio ned in a receiver
t o be most effect ive?

42. How do induc tors combine in series
and in parallel? Capacit or s in series and
parallel? .Resistors in series and paral­
lel?

4 3. Defin e frequ ency deviation in F M
transmissions.

44. How do cs the peak-en velope pow er
(PEP) input of an amplifier used for cw
compare to the PEP of an SSE ampli­
fier when using the maximum legal d.c.
power? Du ring the applica tion of the
single-tone tes t to a linear amplifier,
how does the average power inp ut to
the ampli fier relate to the PEP pro­
d uced?

45. What are the advan tages and disadvan­
tages of using the same antenna for
rece iving and transmitting'?

46 . What is the vacu um tube counterpart
of a (1 ) ground ed-base circuit ; (2)
grounded emitter circu it; (3) grounded
collector circu it?

47 . How does the sunspot cycle affect
wave propagation? What arc the b est
freque ncies to use for day and night ,
shor t and long dist an ce communica­
tio ns during the cycle?
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48 . How does automatic gain contro l oper­
ate? When can it be used for SSB
opera tion? CW opera tion?

49 . How should a linear amplifier be ad­
justed for linear oper ation?

50. How is the power outpu t of a 100%
modu lat ed AM signal related to t he
car rier pow er?

5 1. Why do es a typ e 6 146 tub e have 3
prongs connec ted to the ca thode?

52 . What parameter s affec t the dire cti onal
patt ern of a beam antenn a?

53. What are some precau tio nary measures
that should be tak en befo re replacing
faulty circuit clemen ts?

54. Comp are the ope rating charac teristics
of wirewound and carbon type resis­
tors.

55. List ways of protect ing ama teur eq uip­
men t fro m dam age ind uced by elec­
trical storms.

56. Defi ne single and do ub le conversion.
What is an intermediate frequency
(i.f.)? In a receiver , how do es the image
frequ ency relat e to the de sired signal
freq uency?

57 . Exp lain why the grid wiring in an r.f.
tra nsmitter should be as far remo ved as
possible from the pla te circuitry.

5 8. What is a dummy antenna? How can it
be of use to amateur operato rs?

59 What is meant by percentage of mo d­
ulation? What det erm ines if a carr ier
wave is und er- or over-mo du late d?

60. What affect wo uld a self-oscillating
b uffer stage have on a transmitte r' s
output frequ ency?

61. What is meant by the "e ffective value"
of a voltage? " Peak to peak value"?

62. What is a wave-trap? Draw some com­
mon wave-trap configura tions.

63. What circuit condition is indicated by a
high d irec t current reading in th e grid
meter in the final Class C amplifier
stage of a transmitt er?

64 . Briefly discuss the advantages and dis­
advantages of using paper, mica , air,
and ceramic type capacitors. What hap­
pens to a circu it when a capacitor
develop s a leakage resistance?

65. Discuss the characte ristics of a series
reso nant circu it; a para llel resonant
circu it.

EXT RA CLA SS STUDY QUESTIONS

I. What are sideband freq uencies? During
10 0% sinusoida l amplitude modulation,
what percen tage of the average pow er
is in the sidebands? How is the side ­
band powe r related to the percentage
of modu lation ?
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2. Who do the modula tion envelopes of
amplitude-modu lated waves wit h 75%,
100%, and greater th an 100% modula­
tio n look like?

3. How may a limit er be employed in an
FM" receiver?

4. What precau tion (s) shou ld be tak en
when measuring the rectified grid volt­
age in an oscillater wit h a d .c. volt­
met er?

5. What is meant by frequency shift key­
ing and how is it accomplished ?

6. Why is there a prac tical limit to the
nu mber of stages th a t can be cascaded
to amp lify a signal?

7. What are A5 and F5 emissions? On
wha t ama teur freque ncies can be emis­
sions be trans mitte d? Can A5 emission
be transmitted satisfac torily using one
side ba nd only?

8. How d oes ama teur TVI usua l ly affec t
te levision recep tion?

9. Descr ibe br iefly the basic sections of a
single sideba nd (SSB) transmitter. In
what sec tion of a properl y operati ng
SSB tran smitt ing system is distorti on
most lickl y to originat e? In wha t sec­
tion is nonlinearity mo st likely to
or igina te?

to. Defin e what is meant by the time
constant in a resistance-capa citance cir­
cuit? How is the time constant deter­
mined?

11. How do es a squelch circuit operate?
Draw a commonly used squelch circ uit.

12. Ah oscilloscope is used to st udy the
relat ion ship be tween the input and
output of an amplifier produced by a
voice signal. How wou ld the scope
pattern display a linear relationship
between the inp ut and output signals?

13. Draw a block d iagram of an RTTY
system showing the pr imary functi on
of each stage. What is the pro per way
of identifying an RTTY transmission?
What is the most widely used fre­
qu ency d ifferen ce bet ween the mark
and space frequencies in a conven tiona l
RTT Y transmitter?

14 . How can the two-tone test outp ut of a
linear amplifier be used to tell if a
tra nsmi tt er is work ing properly? Show
scope pattern s for optimum, over­
d riven, and und erdriven amplifer con­
dition s.

15. Define the alpha cut-off freq uen cy of a
transis tor. How is this parameter of use
in circu it design?

16. What are induc tive and capac tive reac­
tance? How are their phase angles
rela ted? How does their reactance af­
fec t ac tual po wer dissipatio n in a cir­
cuit?
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17. How does the position ing of a pow­
dered iron tuning slug affect th e fre­
quency of the oscillator it is tuning?

18. Define the deviation ratio in a fre­
qu ency mod ulated signal.

19. What type of signal will be produced
when the output of a reacta nce modu­
lator is coupled to a Hartl ey oscillator
and mult iplied in frequ ency?

20. How wou ld the reception of a single
sideband signal be affected if the car­
rier is not completely suppressed? How
can spurious signals in the ou tput of
the mixer stage of an SSB tr ansmitter
be supp ressed'!

2 1. How does the best frequency oscillator
affec t the tuning of a single sideband
signa l?

22. Can a lossy tran smission line be used to
tra nsmit signals? Exp lain.

23. How can you d istinguish bet ween a
produ ct and an envelope detector?

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

25. How do mica and paper dielectr ic
bypass capacitors compare at different
freq uencies?

26. Discuss the advantages and disadvan­
tages of electrolytic versus paper filter
capaci to rs.

27. Where in a receiver circuit should a
limiter/blanker stage be placed to pro­
vide maximum utility?

28,What frequency should a cry stal oscil­
lator circuit be tu ned to for maximum
stability?

29 . What are microwave frequ encies? What
type of oscillato r is commonly used to
genera te microwaves?

30 . What are some of the factors th at
affect the field strength of a signal
from a radiated antenna?

31. What factors determine the frequency
at which a quar tz crystal will oscillate?
List some of the advan tages of using
crystals in amat eur equipment.

32. Explain the properties of a quar ter­
wave section of r.f.transmission line.
How would these properties change if
the ou tput ends of the section were
short-circuited?

33. How should a wave trap be connected
to a receiving an tenna circuit to atte nu­
ate an interfering signal?

34. Why are synchronizing pulses tra ns­
mitted with television signals?

35. How may an amateur check his trans­
mitt er for spurious sidebands?

36. How can the safe powe r input to a
crys ta l oscillar circuit be determined ?
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37. Define the term decibe l. How is the
decibel used for voltage and power
calculations?

38. How are the emitte r, ba se, and col­
lector of a transistor biased for ampli­
fier operat ion? How are they biased for
cutoff (op en circuit) and saturation
(short circuit)?

39. How do N·P·N type transistors differ
fro m the P·N·P type? How does their
bias differ?

40. How can the outpu t circu it of a trans­
mitter be adjusted to increase or de­
crease its coupling to the ant enna
system?

4 1. How do filters att enuate harmonic
emissions?

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

43. What are some different types of noi se
voltages encountered in amateur re­
ceivers? How is each type generated.

44. Wha t are current and voltage character­
istics along a transmission line when it
is matched and mismatched?

45 . How do receivers for remote con trol of
objects and regular type communica­
tio ns receivers differ in basic opera­
tion ?

46. What IS the vacuum tube counterpart
of a (1 ) "gro unded-base Circuit , (2)
grounded emitte r circuit; (3) ground ed
collector circuit?

47. What useful functions does a balanced
modulator perform in a radio trans­
mitt er?

48. How do es the directivi ty of an unter­
minat ed " V" antenna and parasitic
beam antenna compare?

49. If a crystal latt ice bandpass filter has
bandwidths of 3 kc/s at the 60 dB
points and 1.5 kc/s at the 6 dB point s,
calculate the shape factor. At wha t
frequency is the best shape factor
achieved in a crystal lattice filt er?

50. What would happen if the grid-bias
supply of a Class C modulat ed ampli­
fier was suddenly short-circuited?

5 1. How do trimmer and padder capaci tors
affect the low and high frequ encies in
receiver tuning?

52. What is the phase relation between the
input and output signals in the com­
mo n-ermtt er, common-base, and com­
men -collector trans istor circuits?

53. How can a transmi tte r be tested for self
oscillation? What precautions shoul d be
observed during testing?

54. How can unwanted VHF resonances in
a transmit ter amplifier be moved from
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TV channe l frequencies'!

55. A 70 ohm transmission line is con ­
nected to a 35 ohm an tenna. Calculate
the standing wave rati o (SWR), the
reflection coefficient , and the percent
reflected power. If 10 amperes are
flowing in the antenna terminals, wha t
is the current in a transmission line
node'! lIow is the SWR related to the
forward and reverse current flow?

56 . What is a grid-bias am plifier? Should
the sour ce of fixed bias have a high or
low interna l resistance? Exp lain.

57. Of what importance is the signal-to­
no ise rat io of a receiver'? At what radio
freq uencies is th is ra tio most impor­
tant ?

58. What arc Aurora-reflect ed VHF signals?
If such a signal i<; heard , what docs it
sound like'!

59. What is meant by percentage of modu­
lation? What determines if a carrier
wav e is under- or over-modulated?

60. How due s a ca thode-ray tube operate'?
What magnitude of voltage is no rmally
uv-d to bias the pla tes o f a cathode-ray
tube? wh at pu rpose docs this magni­
tude of bias voltage serve?

6 1. What are so me causes of the exc essive
prod uct ion of harmonics in r.f. ampli­
fiers? How can these causes be rem­
edied?

62 . What effect doe s a transmission line
which is no t properly ter minated have
o n the plate tank circuit of a trans­
mitt er?

63. How are reactance tubes used'?

64. How do phasing conde nsers he lp stabi­
lize cyrstal filter circuits?

65. What mean s may be em plo yed to mea­
su re low frequencies? High fre­
quencies? VHF and UHF'?

66 . How are groun ded-grid amp lifiers usee
in electroni c circuits? List some adva n­
tages and d isadvantages of their use.
Describ e the input impeda nce charac­
teristics of a gro unded-grid amplifier.

67. What constitutes a parasit ic antenna:
element?

68, What is the image-response of a re­
ceiver? 1I0w can it be redu ced'?

69: Wha t is a third party agree ment? What
countries have agree me nts with the
United States?

70. What effec t w ill ex tending the low­
freq uency audio response of a signal
have on the design of an SSB tran s­
mitt er?

7 1. List some different types of beam
antennas.

72 . What radiotelep hone transmitt er ope r­
a ting defici encies may be indicated by
a decreasing ante nna r.f. curre nt dur ing
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modu lat ion of the final r.f . amplifier ?

73. What improper opera ting cond itions
arc indi cat ed by the upwa rd or d own­
ward fluctuation of a Class A ampli­
fier 's plate current when a signa l volt­
age is applied to the grid? How can th is
be corr ected?

5200 Panama Ave., Richmond CA USA 94804
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74. Wha t improper opera ting cond itio ns
are indica ted b y the upward or down­
ward fluctuation of a Class A amplife r's
pla te current when a signal volta ge is
applie d to the grid? How can thi s be
correct ed?

75. ,What may be the cause of a de crease in
an tenna current during mo dulation of a
Class B r.f amp lifier?

76 . What determines the skip distance of
rad io waves?

77 . How can parasitic oscilla tions be pre­
vented'!

78. Give some pro ven methods of har­
mo nic reduction in transmitters.

79. Describ e briefly some well know n
types of anten nas and ante nna systems
used by ama teurs wh ieh do, and do
nul, redu ce harmonic radiation.

80. What must the value of an inductor be
to cancel a capacitive react ance of 12.6
kilohms at an op erating frequ ency of 2
r..k /s?

8 1. Wha t is mean t by "e nd effects" in an
anten na? How can they be compe n­
sat ed fo r in half-wave an tennas?

82. What are the b~mlwidth s normally used
for AI , A3 (single and do uble side­
ban d), and F3 (narrowband) type emi s­
sions?

83. Describe br iefl y how an uc powe r
supply produces a d. c. output voltage.
Discuss the meri ts of using choke-inpu t
versus capaci tor-input filter s in power
suppli es. How does the leakage resis­
ta nce of the capaci to rs affect the out­
put 'v oltage? Also, what is volt age
regulation as rela ted to pow er supplies?

84 . Compare silicon and vacuum tube
diodes. What is meant by the "fo rward
volt age drop" of a conducting silicon
diod e?

85 . What is push-pull am plifier operation?

86. For what purpose is a Q-multiplier used
in amateu r equipme nt? What major
fac to rs affec t the Q of a coil? Of a
circu it?

87 . How can the fina l amplifier of a trans­
mitter be tested for self-oscillation?

88. How docs a frequ en cy converter oper­
a te?

89 . What visual observation wit hin an op er­
a ting vacuum tube' s envelope wou ld
indi ca te th at the tub e is gaseou s?

90. Qu estions base d on Part 97 of the
Com mission 's rules. .St aff e
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(Letters co ntinued from newspages)

I m u st agree with the p e ople you
cas t igate for their pressures ,
which you sa y killed the Swan­
1011. It is ind ee d h ea rt ening t o
see outrage among t he amateur
consumer, the bread and butter
of Swan E lectronics. Reaction
o f consu m ers in o t her are as
similar to t h is is sorely needed. I
commend Swan fo r i t s de cisio n
to discontin ue this equipment
and exercising good jud gm en t .

This w as not written to
k nock Swan. That organization,
if it is n o t the most respected
name in its f ie ld, at leas t r e pre­
se n ts a h igh w ater m ark . B ut
let 's not market CB equipment
under the guise of amateur ra dio
equipme nt. Call it what it is and
give that segment o f the m ark et
quali t y equipment as depend­
ab le and as legal as we now
h ave . I d o not fi nd the concept
of fr ee enterprise and fre e mar­
keting al ien. B u t t h er e is enough
am ateur radio e quipment avail­
ab le al ready w hich can b e put t o
im p r op er use - why add more?

T hank you for yo ur patience.
K ee p 7 3 as comprehensive and
as t h ough t -p r ovoking as it is
now. I am sure it w ill continue
t o gr o w b o th in e m in e n ce and in
volum e .
Mike WB8 B O I,
1951 Burns Ypsil anti MI

Altho ug h I a gr e e with b o t h
y o ur an d Swan's b as ic premise
t hat an 11 m mo nito r w ould be a
good indicat ion of 10 m ban d
openings, this could b e d on e
just as well w it h a single crystal­
controlled CB r eceive channel
that is busy enough to be u seful,
and yet it is o f li t tl e or no inter ­
est to bootlegging CB ' e rs. A lso,
if Swan was no t contemplating a
CB market, why was the rig
ad vertised in CB magazines? T h e
three points b rought out in y o u r
editonal are also rather fa u l t y .
First, a n y C B 'er that would
spend the m o ney to b u y th e
101 1 is probab ly capable of
convert ing it o r finding so meone
w ho can . Secon d, severa l eB'ers
have been heard on 10m recent­
ly (an advance p atrol check ing
o u t I'l n "'''' . ":->..._"".,... ..,, '+,"1'1'1_.

7 3 is always happy to pub­
licize all facets of every issue.
My editorial expressed my true
feelings .. and Without regard for
the relative repercussio ns of
readers and/or advertisers. Per­
haps some of these letters have
evened the odds a bit.

Ken

Y DU a pparently d o n 't k n o w
much about t he average CB'er.
'Not one C B'er in two hun­
d r ed ... ' You ARE alseep !
What would have b e en closer
would have b ee n : " . ..Would
h ave any troub le finding those
two w ires going to the range
switch back wafer". As to the
CB'ers ' jo ining th e hams o n
T en ' : N o t J O IN - but use
T en - when there were no hams
on . late at n ight when all the
hams are sa cked o ut ! As f or the
hams o n CB: Y u p ; listen some­
time. T h e guys on CB talk about
their KWM- 1s, and w Ks all day
long. Ma n y o f these guys h a ve
both ham and CB tickets, but
use a code name inst ead . La stly,
as for the innocence o f Swan:
Why do t h ey ca ll it t he 1 011
r a t h er tha n the 1050 or 31 0 or
some such num b er m ore closely
fitting their conventional rro ­
m e nclature? Why is the dial so
w ell calibrated f o r CB ? Wh y is the
ac supply and speaker built-in?
Why are both sidebands pro ­
vided f o r, when m ost hamband
rigs provide only one per band?
Wh y are t h e CB channels n u m­
ber ed r at h er tha n in MHz o r
kHz?? Ask y o u r self t hese ques­
ti o ns if you h a ven' t already ,
which is, to me, obvi o u s. O n e
thing ab o u , your 'lunatic
fHn ge ' : we're fo r t he most part
one jump ahead of you in the
think d ep ar t m en t . And w e sel­
d o m jump fr o m o pinio n to
o pinion as t h e m o n ey interests
d ict a t e , in the manner of some
o f you no n -lunatic types. Bravo.
No , I'm all for the manufacture
an d sale o f the Swan superpow ­
ered CB rig, because I na ve
spotted from the start j u st what
t he u n d erl y in g p u rp o se is be­
hi nrl f,h" f":H h ,mrl ~ T'h a t is a

ort e n tedious, t hank less work? I
personally k n ew a L e agu e d ir e c­
tor (o n e whom you unjust.lv
criticized so me y ea rs back) .
Even though we often d isagreed
o n so me of our ideas h e was an
honest, and hard working indi­
vidual, truly dedicating h is spare
time in the interests of ham
radio. H is only o perating was in
occasional MARS work. You
t h ink it is a .cnme , appa re ntly,
t o not be active on th e air.
When an in d ivid u a l holds down
a demanding job, ra ises a fa m il y ,
keeps h is home in r e p ai r , works
diligently to maintain a college
ham station in spite of heavy,
o fficia l pressure to ab olfsh it,
and takes an active interest in
promotfng the success of a col­
lege ra dio club in addition t o his
resp onsibilities as a L ea gu e di­
rector, w h e n is he supp osed. to
find ti me to operate? This man ,
whom YDU so tho ughtlessly
cr rtized , f el t it h is obliga ti o n as
a League director to atten d
many clubs and hamfests in his
jurisdiction where h e was con ­
spicuo us ly f o u n d liste ni n g to
the ideas and suggestions of h is
constituents. He often had to
m ak e long trips away from his
family in the pursuance of his
d u t ies, to si t lo n g a nd tedio us
hours at meetings at ARR L. The
only m oney he/ r ecei ved for
those effo rts w as a p a rtial pay­
ment of his gas money!

E ve n in your more In no cuou s
articles y o u seem to have to
throw shit in somew h ere ! A
prime e xample a p p ears on the
n ew s p age . Are you p e ople so
st up id as to t h in k no one uses
code? H a ve you In vented a new
means of transmitting "smoke
signaling, semaphore , d r u m­
b ea ti n g , an d let t er writing " via
radio lather than b y facsimil e or
A TV) . I t hink not ! If I'm
wrong, I dare you t o print t h e
mechanis m in your n ex t issue.
(The FCC does no t t es t t h e use
of th e English language or
speech skills). T o m e, this little
snide r e mark was t hrown in b y
an angered , bia sed, b ig o ted Indt­
vid ual who would , i f h e had h is
n w n W<'IV ",hnli"h . ...n np p n H l' pl v

My feeling is that a halter­
skelt er system of getting what
the L ea gu e calls a thorough
read ing of amateur sentiment
sho uld not b e acceptable t o
L eagu e members . I have b e en
in vo lved in conducting ad ver­
tising and consu m e r r e ac t io n
surveys f or rears fo r a billion­
dollar organ iz.auion , I maintain
that a u ni f o r m met hod must be
adopted in order to come up
with a meaningful reading. In
the case of the League they le t
each d irector spin off on h is
o w n w ithout uniform direction.
Pe rhaps they wanted to mak e
sure t h at the results would par­
allel their predetermined d e­
cislon. Frankly , I feel c ert ain
that they had their minds made
~gn~~~1~a. the survey was even
Al W4YH B ,_
Box 1909, Hender sonville N C

I have been progressively dis­
illusioned with A RR L and Q ST ,
but not for the reasons you are.
In fact, I am o f the optnton that
incentive li c en si n g is one o f the"
few good things the y h a ve pro­
moted. Q ST h as gone d ownhill
in the :past few years; in its
senility It has run end less art­
icl es o n t he muse um, the wouff­
hong, etc ; cl u b d o ings, m a n u­
factured gear, etc; with very
li ttle material for the amate ur . I
hope that 73 doesn't m in d a
li ttle constructive critic ism: I
blew a w h ole buck the other
day on my first 7 3 in years
hoping that your initial burst of
vitriol at the L e ague had b u rned
itself o u t . It is one thing to stir
up a controversy to build ci rcu­
lat io n , and q uite another to
keep harpi ng away for years on
vi ewpoints which are , in th e
final analysis, m er e ly t hose of a
couple of guys in New Hamp­
sh ire and n ot divinely etched on
t ablets o f stone. I r ef er , for
ex a m p le , t o the article in t h e
" News" wherein you r ep o r t that
t h e FCC ref used to lower the
c ode r equir eme n t s fo r the extra
cla ss lice nses, a deve lopment
w h ich I h eartily oo ncor. Your
writer then has eoa d d the some­
w h<'lt. "",in1n .. com rnerrt: "which

Yo u got your nerve saying
that D ire c t o r D an n al s hi ndered
ham r ad io , I know h im per­
sonally and like hi m, he was
nominated and elected by a
single petttaon w h ich pr oves he's
best for the job or is it 7 3 ' s
greed, because Harry w ouldn't
let you put your booth in the
convention (H udson) , I see why
you are against in cent iv e licen ­
sing, b ecau se for every 2 Gen­
erals t here's 1 A d va n c ed and
maybe 0 . 6 E xtras. You can
really appeal t o the mai orit y
( Generals) in trying to boost
your magazine ove rnight , YDU
know as well as I d o that Ad­
va nced w ith little studying is
easy to obtain. I am 13 years
old and have my Advanced tic­
ket. You hold one y o u r sel f. As I
close this let t er I r emind you to
b e a lit tl e le ss gree d y and be­
cause a man (our d ir ector) re­
fuses t o let YDU in , yo u strike
hi m down without reason but
only t o retaliate. If y o u think
Harry is no t w orth y , prove it!
P.S. We did. See Mr. Virgo
Himself editor ial, December is­
sue.

Bravo !! ! I was tickled pi nk
w hen r sa w your no tice on do ­
nothing-direct o rships. I sUPPD rt
the A R RL but no t all the pea-

¥~e ~~r~cI;~mm~~ti~eg:ds1~tc~~~
tainly not one of m y favo r it e
hams. When I li ved o n Long
Island I was not ab le to have a
r ig o n the a ir . I had some
im porta n t traffic to ge t o ut so I
went to this fe llow 's house. He
was very curt and told m e he
wouldn' t be able to put this
traffic o n any net. Some how, if
he is unable t o sUPPDrt p ublic
service how can be represent
amateur ra d io ? Wh y not take a
cl ose lo ok at all A R RL officials
when they come up fo r re ­
electdon? In particula r , t h er e
must b e a large n u m b er of
SCM's (one I am acquainted
with) who are not the best of all
candidates fo r th e job. Why do
they get re el e ct ed ? The stan dard
a nswer is " They are nice gu ys
from th e good old days and
thev have been SCM for a long



of th e illicit Lum op era tors h ave
b e en apprehended is t h e sa m e as
th e rea son that fe w of the b o ot ­
leggers that sta y on the 2 3 CB
channel s ar c ever halted: they're
not k in d e no u gh to use id entifi­
ca ti o n t h a t the FCC ca n use to
t race th em ! T hey don 't have
en ough men to catch th e mi s­
tak es of legal o p era t o r s, m uch
less deliberate violators that
would have to be tracked d ow n
in d ivid uall y . Third , I k n o w o f
man y ama teurs w h o w ould take
extr eme delight in lo ading up a
high -po wer t ransmitter fo r a
couple o f hours on a ny C B
ch annel. These inexcusable lids
ar e the same type that willfully
Jam emergency t raff ic because
th ey ha t e nets, and other nice
th ings alo ng the sa m e lin es.

T he above d id not pr o mp t
me t o w ri t e this le t t er a n y w h er e
near as m u ch as K 6M VH' s re­
ference to the " lu natic fri n ge . "
O ne o f t he leaders of the antt­
101 1 m o veme nt was WA6KZ I,
the A R RL SCM for Los
Angeles - one of th e foremo st
Hghters for reform w ithin the
Alta !.,'s lo cal structur e . It w as
also backed by ARR L Dire ct or
John Griggs, a h am w hose bid
for re election is supported b y
7 3 in t h e sa me issu e in w hi ch
you r editor ial appeared . In two
fai r-sized So u t h e rn California
clubs, t h e Palisade s and Ingle­
wood ARCs, there w ere .Iew , if
any , membe rs th a t thought the
1011 a go od id ea . Some o f the
So uthland 's most r esp o nsib le
amateurs ar e members of these
tw o clubs, And t h ese are w ell­
informed men and women, no t
lu natics! I consider myself a 73
su p po r ter, so I hope you take
th is letter as it is meant to b e
tak en - as constructive entre­
ism . It is a n eed ed irrit ant that
ma y so m ed ay b o t her the ARR L
IOt a so me tht ng r eally construe­
uve, as we ll as b ein g an interest­
in~ exper im ent in t h e expression
of fre e sp ee ch. However , I think
that yo u sh o u ld worry more
ab out a li en a ti n g your readers
than lo sing o n e Radio Toda y
ad ver t ts er .
Dan WA6FQC .
3630 Be n tle y, L.A. CA

to'" "ct -';·h a·ffi-dcker;~~d~tih'~~
r eaf r ea so n to have busine ss­
band, a n d it ke eps th e c lo ds
fairly well clear o f b o th se rv ices.
H o w e ver, t here a re good CB'ers,
t hat ca n h ardly b e d enied . Yet
the facts ar e th a t the reaso n
se lf- p o li ci ng doesn't work on C B
is tha t all eB'ers h a ve some thing
t o h id e fr o m their fe llow Cn'e rs;
so fa r be it fr o m anyon e of
them to cra ck do wn o n 'T h e
Bobca t' w ork ing sk ip on a re ­
stricted cha n n e l wi th a huge
linea r , be cause, why, t h e y 've go t
a linear hi d den in t h e a t ti c
themselves!

So mu ch for C13; I'm in fa vor
of not on ly restori ng t he li cense
struct ure so t ha t a G e n er al Tic­
ket will a m o unt to some t h ing;
w e N EE D a pa id lob b y in Wash­
in g t o n . Wh a t eve r happen ed to
t h e loA 1i?1 am lar gely in agree­
m e nt w ith tho se w ho oppo se
the A R R L; I t h in k t h e AR R L is
a go o d e xample o f a pa rasite
killing t he h o st. I s till ca n' t sec
how a nonpro fit o rg anization
can have a st o ck portfo lio! ! The
A RRL is pho ne y lh rn u gh an d
through, and the sooner a ll t h e
h a m s find it out a n d ac t accord­
in gl y t he bet ter o ff w e a ll w ill
be .
Bill K9FO V .
424 u omberdtna , Lafaye t te IN

D A N N ALS , THE L E A G UE , ETC _
I fa vo r just a n d honest cr tttc­

ism (b a cked b y d oc u mented
fa ct with no thing co n ve nien tl y
lef t o u t So le ly t o pr o ve so m e­
o ne ' s emo ti onal roettnss), not
th e type you print, Much o f
what yo u print Is often eith er
misl eading, not lr u e, o r e xag­
gerated out o f proport ion . N o
damned w on d e r vD'a n jr a l s
w ouldn't be in favo r o f allowin g
yo u in th e c o nve nti o n. I will n o
lo n ger a llow you in my home
after m y su bscri p tio n expi res.
Why not su p po rt a m ateur radio
and a ll its many a n d d iver sified
fac e ts ' ins tead of trying to fra g­
ment a n d t ea r it a part? Which
one o f yo u is a Le ague dire ctor?
Why no t ? Is i t b e cau se you
don't make enough money from
it ? Is It because it is h ard and

UV U l " ... Hl 1 ... U 1U, H Sl;C f Il S so ~o

me for the simpl e reason that
the statement w as so ridi culo us­
Iy absurd and out of pl ace , It is
t h e b o r in g re p e ti t io n o f such
t r ite a n d tn a cc u ra t e c ra p
throughout your magaz ine tha t
soon lea d s o ne to b egin t o
d oubt the ve racity of a n)' th il1il
you have to say, even if It ma y
be true. D o n ' t you see t hat if
y o u had legi t im a t e b ee fs abo u t
things, and commented truth ­
fu lly ab out them without t w ist­
ed falseh o ods, h alf-truths, an d
as inine state m e n ts, p eople
w o u ld n o t then begi n t o do ubt
y our ve ra ci t y ? Your a ttitude on
CW is re min iscent oC th e c h ild ­
ish AM vs S S B argu m ent s w hich
use d to p la gu e our phone b and s !
Steve Conn
412 Pafste ad , Westfield NJ

It is possible to express ooin .
io n s w ithou t be in g vulgar, you
k no w .

Ke n

F or a num ber o f ye ars I felt
tha t m uch of the cr it ic is m
aimed at the Leagu e wa s n ot
justifi ed , b u t I h ave change d my
mind. It took only t wo letters
to the L eagu e t o re ali ze wha t a
sha ll o w -m in d ed gro up o f so ­
ca ll ed executives a re h ead in g u p
t h e activi ties that are of grave
impo rt a n t to a mateurs a rou nd
t he w orl d .

Why h a ve I c hanged m y at­
titude? Ba ck in Se p t emb er I
wr o t e a let t er t o the Le ague on
the "It S eems t o Us " c ol umn ,
Se ptem b er issue. I specifica ll y
challe n ge d a statement whic h
was in response to this question :
"Wh y , then d id the Lea gue 's
board r ej e ct e xpa n sio n (of th e
U.S. p h o n e b ands) ? Answ er :
"because a th orough rea di n g o f
a m a t eur se ntimen t sh o wed n o
w idespread d esir e f or affir ma­
ti ve action ." Then t hey c o n­
t in ue " . •" a t the board m e eti n g,
d irectors r eported o n se nti m e n t
within the ir d ivi sions . Some had
taken d ir e ct m a il po ll s o f m em­
bership opini on ; so m e only sa m­
plin gs; some reli ed on club
co uncel and similar organi xa­
t ional channels . "

rcao s one to w o nder w n v rne
FCC d o es not req uir e t oda y 's
amateurs to b e sk illed in S UC H
OTHER UNRELATED COM­
MUN I CATIONS med ia "as
sm o ke sign alli n g , se m a p h o r e ,
d rum-b eatf n g, a n d le tter w ri t­
ing . " Asid e fro m the ill- m anners
in vo lve d in inje ct ing ed itorial
bias into n ews a r t icles, the wrtt­
er o f y o ur articl e sh o u ld kno w
tha t th er e is no media o f com'
m unication t o t a ll y unrelated to
any other. The requirement tha t
t he Extra c lass be proficient in
c ode is a go od one . A n y o n e who
h as h eard the "voi c e-only "
(disk-j o ckey type ha m ) struggle
t o m a in ta in comrnunicattons
w hen sig na ls are w eak, a n d then
co mpare d it to t h e real com­
munr cator w ho u ses the key t o
find a cl ear c ha n nel , w ill r eali ze
th a t CW h as d e fi n i t e uses , even
in th e phone ba n d . If you r g o al
is to c rease d isk1'oCkey h a m s ,
with t heir m an u actured rigs,
cu te phonetics , etc., t h en tech­
ni cal kn owledge and code re ­
quirements are superfl uo us .

I have b een looking for a m a g
ri ch in te chnical mat erial. I h ad
hoped t hat 73 would f orget t he
politics a n d Wayne Green ed i­
t or ial s, b ut suc h is not the ca se .
T hose of us w h o travel f or a
livin g find Wayn e 's adventures

t~~y ~~;~P~fssiveclo~~~ i:oser~~J
such ed i t oria ls as in the N o vem ­
b er issue - so methin g about
Women 's Lib - I never did fin­
ish it .

You people at 7 3 seem so
very, very opinionated ! Y o u are
so ce rta tn th a t w hat you say is
t he ultimate, final word; yo u
b la st out a t t h o se who disagr ee
with y o u in such a shrill m a n n er
a s to d isc oura ge all d iscussion.
You ar e taking all the fu n out of
h a m rad io . I n o t e most of t h e
le tte rs yo u p r int are t hose bear­
in g orchi ds, so doubt if this w ill
see th e ligh t of d a y .
Den W7FNE.
Dox 10 3 , T o lov a n a Pk OR

Dfdn 't the editorial m ak e
you s top and think?

K e n an d Wayn e

t im e . " 'rhar's a prett y sic k rea ­
son to el ect a f ell ow t o o ff ice .
D o n't vo t e u n less y o u k n o w t h e
candida t es, Wh y put in someo ne
w h o will give you o nly m edi o cr e
re p re se ntation ? I rea lly h a t e t o
see the se people consistently
abuse t h ei r positio n b y e x er tin g
infl uen ce in the n a me o f t he
ARR L. I am su re one SCM I
know " r ewards" h is friend s for
the ir su p port in a ll sorts of
ways, such as m akin g st r o n g
su gges t io ns tow ard s the ir re­
ce iving "amateur-of-th e-y ear"
a wa rds. Th is is a n en d less lis t of
misdoings a n d I won't belabor
the point .

I d on 't m e an t o so u n d lik e
sour grap es on th e sub jec t of the
ARRL. I h a ve app lie d for li fe
me m bership ( same with 7 3) . I
only hope that th o se pe o p le
w h o repre sent Newingt o n a r e
t he bes t possib le peo p le for t h e
job .

Bob Ha r per Wlt'KP

I 'm eno ugh o f a p rude t o not
enjoy hearing most four letter
words used o n t he a irh e x e ep t a
heartfelt d am n or he , What I
ca ll obscene is a picture o f the
napalmin g o f j u n~ le village rs , or
the w asted b od ie s o f African
ch ild re n bein g systema tica lly
sta r ved; o r t h e murd er of a m an ,
b e h e a pre si d ent or II. vill ager
derend tna hi s ri e ht t o liv e . Tflat
is a n obs ce nity c harge whic h h a s
su b stance. since t h e purve yors
are doin g it for m oney, The
o bscenities o f t he ham fra t e r­
nity, b y com pa r is o n. a re sm a ll
b o ys e x p er im en tin g wi th the
langu a ge , They o u tg r o w it, or
the FCC monitors ca n b e a lert­
ed.

A "heated d iscussion" o n
politics. sex, o r religion ca n' t b e
cond emned e ith er since m a n y
id ea s are b orn in t h e t e fling and
if there Is one thing t hi s cou ntry
need s, it is id ea s, go od , ba d and
in -betw een . tr I can m a k e so m e­
o ne think , I m a y make h im
unhappy and I s uppose t h Is is
bad . But I' m uncon vin ced th at
it is .

J a ck We atherl y K 1ZY G
47 3 A u b urn St ..

Aub urndal e MA 02166



All p, ices F ,0.8. All we ights listed a'e net . Plea"", allow fo r pac kaging.
Please a llow eno ugh fo' oost <>ge . We will ret urn any exIra .

J E F F -TRON I CS
4 25 2 Pead Rd. Cleveland, Oh io 44109

749-4237

JEFF-TRONICS
FINE TEST EQUIPMENT

TOWER
COMMUNICATIONS

1220-22 Vi lla si.. Raci ne, WI 534 03
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PROPAGATION CHART
J. H. Nelson
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TRANSFO RMERS
P·7 117 VAC Pd . Sec. I l 18 5 V A(. @ 120 ma, Sec .1I2 6 .3VAC @4A
Doub le Half S he ll Mail Box Type . SX 146 ty pe $2.75 ee . -2 for $5. 00
P-9 117 VAC Pri. Sec. II 900 VAC@300ma. Sec. II 2 100 VAC@ 10ml.
8 ias. Sec. 11312.6 VAC@ AMP,Wt, 16Y. Ibs. Double HelfShel1 $ 4.50
P·10 117 VAC P' i. Sec . 11 950 VAC C.T . @ 160 mao Sec. 112 4 25 VAC
CT a nd tap at 100 VAC 10 ma Bias. Sec. 113 12 6 VAC@4.5A Double
She ll Mail Box lype. Wt. B'l> Ibs. $ 3_75
Oulp ut tr ansform ers. all t ypes 59 cents or 3 fo' $1. 50
OT-1 T' a nsi" o' TO -3 Powe, Diamo nd.. Imp. 15 o h m' to 3.2 ohms DC
R... . Pri. ,60 hm. Sec . .3 o hm .
OT-2 P'i. imp , 70 00 o hm. Sec. 3-2 end 500 ohm fo r Phone. 0' 70 volt
line 3 waUl. Fu ll shie lded Doubie Half She ll.
OT·3 Pd. imp, 5500 ohms. Sec. 3.2 o hms. SC122 lype

RG 19 6 AU 50 o llm t ellon coe~ ie l c:eble. Ou tside diemeter .080" RF
lOA .29 db P'I' 1001 et 400 Mllz. S iN-e, pl81ed sIlield ing end cond uctor .
Used la ' inte rnel clle..is wi ring. ente nne coupling , RF coupling between
sleg.... atc . Random lengtll i l rom 3 ;' loo t to 150 loo t . Co lo.., b lllCk. red.
brown. b lue. g,ey , or aflll'll. Reg",le.- p, ice' 231l! P'lr 100 1. Ou r po- ice ~ per
foo t $3. 00 per 100ft.
455 Kllz ceram ic l ilte" ty "" BF-455·A. Th..... l ilte.. will h..lp 10 sha,p..n
t lla selec tivity of moll "'1$ using 4 55 Khz IF·s . Ute ""'0.. ce tl>ode biM
. esi. lO' in p iece 01 • ClIpecita ,. a, in tr an l il1a, ized "'11. II(:ro .. th....m ill er
bi ... , ... il tor , Impedanca il 20 o hm. at 455 Khz.. DC , ..il tence i. inli n ite
Imped ence incr n ... . ,ap id ly ... yo u lew .. 455 Kh z. Plan yo u, own LC
l ilte' ci' eui tt et very low COlt.
10 lor $ 1.00 25 Iar $ 2,00

TO RO ID POWER T RANS FORMERS
, T·2 Thi' toro id was des igned 1o, use in a hyb rid F.M. mo bile unil, u,ing
• single 864 7 lube in the RF am p. for 30 watt s output. Schemetic in·
eluded. 12 VDC p' i. u,i ng 2N1554's 0' equ ivalent. Sec. 11 5OOvo its OC
out It 70 WIll', Sec , 1/2 -65 vol ts OC bils. Sec . 13 1.2 vol ts AC to ,
l ilement 01 8647 lube , Sec , 114 CIT feed bec k windi ng fo ' 2N 1554 ·s. 1Yo"
th ick. 2%~' die $ 2.95 ee . ·2 for $5 .00
(I T·3 Has a pa\lllde," d iron co ,e and i' buJlt like e TV fly back Ira n. fo,mer.
Ope rat es at <bout 800 CPS. 12 V DC Pri. using 2N442 'sor eq u ivale nt , OC
output 01 VID8 lR 475 voll' 90 wallS. Cf T feed bock wind ing fo' 2 N44 2' ,

$2.9 5 88..-2 for $ 5 .00

H -P ¥~e3~13c~;~~~~r~ll1c~ar.a~~~e.d. ~n. :~~ ~~~~iJ~07n5.00
H-P 5 2 4-B co unter, 10 Me., can go to 2 2 0

~oci i~~tl~d:dg:i~. ~~~~~::e.r~ , $ 40 0 .0 0
H-P 185-A Sa mptmg Scope wit h 187 d ual-trace

-pream p. & probes. 1000 Me _ $600 .0 0
H-P 1 20 Sco p e dc t o 4 5 0 K c $1 2 5 .0 0
H-P 200-CD aud io o sc illa to r 6 c ps-2 0 0 Kc.

Port able . . _ . . $90.0 0
H-P 2 1 2-A Pul se Ge nera tor. . ' $75.0 0
H -P 202-A Low -Jreq , Function G enera to r . . . $10 0 .0 0
Rutherford B-2 Pulse Generator $10 0 .0 0
N e m s-C larke 1 41 2 Receiver, 2 15-260 Me.

E x c . c o rr., e xcept VU meter

Ger~cshicliB:iBR 'corr;pie~ R·a·t{on'B rictge·. ·: : ~{~~:88
G ertsch P T -2 Sta n d ard Rati o Trans f or m er .

Po rtab le $100.00
Ball a n t in e 320 -A T ru e R MS V TVM. " _ $80 .00
Ba lla n ti n e 305 Peak-to-Peak V T VM $50.0 0
Ba lla n tine 3 10 A C VTVM $45 .00
G·R 5 4 6 -C Aud io Freq. Microvolt er $35.00
G·R 736-A Wave Anal yzer $100 .0 0
G-R 648- A St r obolu x . . . . . . .. $ 4 5 .0 0
Berk eley 5 5 7 0 F requen c y Counter

0-42 Me. . . . . . . . . . . . . . . . . . . . $250 .00
BC-221 Fr eq . w ith cal. b o ok .

Bet:
C
~Pe~;:on;c"s" 30i:A' · Mi';roa~riJ.e i';r: .. $7 5.00

R a n ges fu ll sca le .
.0 0 1 to 100 m icr o am p s $40.0 0

Tek tron ix Type 0 p lu g-in , Hi-ga in DC D if-
f eren ti al. : $60 .00

T ek t ro n ix Type E pl u g-in, Low-level AC
Di ff erent\ai.
.0 5 m v. /cm $ 60. 0 0

S end 25 rt (or catalog of su rplus te s t e q u ip me n t , p ar ts,
n ew & used ha m equipm ent. -
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LINEAR AMPLIFIERS

3 Amp
$.08

.>2...

.22

.2'
.39
.59

Sol e

$1. 19
1 .39
1.59
1.85
7.15
2.50
7.95

SILICON
RECTIFIER

Pl V

50
100
200
400
600
800
1000

2Amp
$ .05

.OS

.07

.09

.>2...

.2 2

SALE

' .00
1.35
1.65
2.2 5
2.96
3.50
3.95

6 -Amp
SILICON

FULL WAVE
BRIDGES

'DB+ - 0o
~c B

HIGH VOLTAGE
J AMP lyQ'l.1

PIV lAmp"
5 0 $ .0 5

1 0 0 .06
2 00 . 0 7
400 .09
600 . 12
800 .16

1000 . 2 2
·mlc ....miniature

EPOXY RECTIFIERS. =
PIV

o 2000 ~

0 300 0

B4000
5000

0 6000
Oaooo
n 10000

1.00
1.19
1.0 0
1.0 0
1. 19

.. $ 1. 1 9
1. 4 9
1.19
1.0 0
1.4 9
1.1 9
1. 1 9

.s s

.ss
2.98
1. 49
.ss

1.1 9

1 . 0 0

POPULAR "LINE LITERS"

1 .Tunn e l Dia<h. IN 3716 fo t' amps_osc
1 . Watt Audia -ro amplifi er" WC 3 3 4
1 Voltage Regu la t o r. 0 -40Y pas
4 _ 2N 4409 Nix ie t ub e drivers
1 _ 1 5A mp 200 P RY Tr ia c stud
2 Unijunction transistors 2 N489 1 . . .. .
2 N-Channel plastic Fe t s 2 N3Rt:9 Te x a s
5 - 3 Amp 6 0 0Y t op ha t s silico n
4 - 3 Amp 8 110Y top hats s ili c on . . . . .
1 _ 2N3 6 3 2 400MC 3 A. 2 0 W. npn su
1 _ SU4 R ay theon s ilicon t ube
3 - ER-900 Tri gger d io de s, triacs
2 - 2N2419 Uniiunction transistors
25 GE lAmp silicon rects. to 1000Y
1 - IN2929 'ru nnel d iode, Ce ntraI ab

TO- 18 .
4. t t Fiber Opt ic Li te Pipe w j iacket
1 0 - lAmp 800 p lY silicon r ec t ifi e rs
8 _ lAmp 1000 p ly silicon rec ti fiers
1 - 2N30SS NPN 1 00V 1 5 A T03 trans

D
S8.50

FAIRCHILD 741C
HIGH PERFORMANCE

4.000 BIT
MEMORY

fram IBM CamRu'ers,
G uaranteed! W j Spe c Sheeh

-'Qo 702C DC Amp lifie r ~
D 709C Opera t ional Ampo 710C Differe nt ial Cam p.o 711C Sen$e Amplifier

~
o
o
o
§

~ ~~:~69
Sim ilar to 709 but

frequency compensated

For
' I2Dual 2 inp ut gate .

J -K flip flop.

FAIRCHILD'S POPULAR "IC"
TWINS - RTL914 & RTL923

W it h Spec Sh"ets !

0 914/921o 923j9 40

Full Adder
Buffer
Holf Adder
Shift Reaister
Dual Buffer

'08
'09
912
913
'60

3 f01 $J

Sale
5 for $1
5 f o r $ 1
5 fo r $ 1
5 for $1
5 f o r $ 1

• 1400 multi-colored f ibers
• 18 " high of brite lites
• Cord less light source
• Vari able color cont rol
• SAFE! FUN! EDUCATIONAL!

"CELESTIAL LIGHTS" :'~!l;
3·LEVEL FIBER OPTIC.
DISPLAY KIT "

P.O. BOX 942 A
Lynnfie ld, Mass.

01940

1. 49
2 .95

Terms: add p o s tag e. Rated: net 30. eod's 25%
Phone O rders: Wa kefield, Mass. (617) 245-3 82 0
Retail: 21 1 Albion , St., Wa kefield , Mass.

EPOXY SILICON~DT;~;222
TRANSISTORS , 0 2 N35 6 5

B 2 N36 3B

5 fo r $1 . 2N3 6 41 ·3o 2N3645-

Gu arant eedJ W jStJe c Sheets
Any 3 - 10"'0 DhcountJ

Type Description SALE
o SN7400N Quad 2 I nput Nand Gate .....$ .88
D SN7402N Quad 2 I nput N OR Gate. .88
D SN7404N H ex Inver te r .99

a
D SN7410N Trip le 3 I n. NAND Gate .88

SN7420N Dual 4 I n. NAN D Gate .88
SN7430N 8 I nput NAND Gate .... .88o SN7440 N Dua l 4 In. Nand BUFF ER .88o SN7440F Dual 4 I n. Nand BUFFER .88

D
O SN7441 N BCD to De cimal Driver 4 .95

5N7442N BCD to Deci mal Decoder 4 .50
o SN7470F J-K Flip Fl op .99
DO SN7472N J -K Master Slave F lip F lop .. 1.19'

SN7473N Du al J~K Master Slave
Fl ip-F lop 1 .49

o SN7474N Dual " D" Typ e Edge
Tr igge red Flip Fl op .

D
O 5N7475N 4 Bit Bis table Lat ch .

SN7476N Dual J-K Master Slave
Flip F lop 1.49 0o SN7483N 4 Bi t Bin ar y Full Ad der 4 .50o SN7490N Decad e Counter 3.98 0

D SN7492N Div ide-by-twelve Counter ..... 4.50 0o SN7493N 4 Bit Binar y (divide by 16) .. 3 .98 0o SN7495N 4 Bit R ight & Left Registe r .. 4.50 0
Code : F - Fl a t Pak , N - Dual Inline

•



GATEWAY
ELECTRONICS

6150 DELMAR BLVD ., ST.lOUIS. MQ 63112
31 4 ·726 - 611 6

1ST LINE - FACTO RY FRESH - IC'S
7400 SE R I ES G A T ES - (ao y t ype - pt e ese

specif y)
Dual In li ne Package . • . ,. , . • . . . . ' " . ... .$ .5 0

7490 CO UN T E R , 74 75 QUAD LATCH,
7 44 1A N I X I E D RIVE R . ldeal f o r bu ilding
cou nt e rs , digita l c locks, d igital voltmeters,
etc .
A Il 3 for o nly . • • • •. .• ... . . • •.. ••. .. $ 7 .5 0

930 S E A l ES DT L GAT ES - (I ny type -
p lease sp ec ify)
D ua l I nline Pac k age . . . . . . . .• . • . . . . . . . .$ .5 0

7400 S E R I ES DUAL F LI P- F LO PS - ( an y
type ~ p le ase sp ecify)
D uat j n fine Pack age . . . _. _ .. . • •• • . • • . . $1.00

709 O P AM P I N TO-5 . U 5Eld for p re-a mps.
RTTY TU.
and A F S K e s c _ . • • . • • . . . .• • . . $1 .25

NL-940 DI GITAL NI XIE TUBES
Nu merals 0 - 9 w/ d ec imals .... .•.. .. .. . $4.7 5

5 VO L T DC RE GULATED POWER SUPP LY
K it fo r IC projec ts - 1 amp output, USII'$
LM309 vo ltage reg. IC pro te c ted against
o verl oad, short c:irc:uit and liter all y go of ­
pro of . Wit h PC board , schema t ic: and spe c
sheet.
Comp let e .. . . .. . . .... ... . . . .. .. $ 17 .9 5

COA X ANT ENNA RE LA Y 1 15 VA C with
BNC Connector s.
New packed $5.00

,---- - ---- - - ,
I 13 Reader Service Coupon I

I
N o w w e don · t. sa y that every sin gle reade r

mu st buy every la st product advert ised in 73. I
W e be lie ve t hat , but w e do n ' t say it . T h e ve ry I
leas t every reader c a n do is to put o n a show o f
inte rest in th e product s here in adve rt ised. T o
make t h is a s imp le task , ev en for the laz ies t
read e r ( now the re is a c onte st for voulI , w e
h ave cleverly a rranged t he ad ve rt ising in d e x to
d oub le as a rea d e rs se rvice c o u p o n. A ll you
h ave to do is t ear it out (o r p hotocopy itl and
send it in w ith t he approp ri a t e box es ma. rked.
(We have a prize fo r t he most box es ma rked
. . . a s ile n t prayer o f thank s f ro m the p u b ­
lish er). We 'll a ccept postcards, slips of pap er , or
almo st anything e lse that lists the c o m pa n ies
y ou wa n t to hea r from and y o u r address.

N o one lik es to go in t o a store w tt nout
buying someth ing , r ight? I t is the same w ith
these in fo rma t io n requests. Yo u w ill b e
ex p ec t ed to buy SOmet h ing. O h, it doe sn' t h ave
t o b e a $50,0 0 0 a n t e n na syst e m , but it sh ou ld
be so m e t h in g modest . .. a t ra nsceiver .. . a
lin ea r . . . you know. We'll leave the deci s io n u p
to y ou, know ing t hat w e c a n trust you to do
the right thing .

A n d we are def in it e ly no t sa y in g that the
use of this serv ic e coupon has any cu ra t ive
p o w ers , b ut we c a n n o t but n o t ice that m any
readers re p ort rema r kable relief f rom simple
b ack ache, h ea dac hes, lu m bago . a nd acid
indige st ion aft er send in g in thei r coupon . Why
t a k e a n y c hances?

Advertiser Ind e x

__ _ ..J

o J a n C fyst a ls 32
[j Ja n e l 105
o J e ff tr o n ics 110
o Lew-ispau l 9 3
o Ma n n 5 5
o MB Products 88
o Mosley 12 . 1 3
o N a ti o nal I I I
o Nyt ronics 83
o O m eg a -T .s y st e ms 67
o Pa n tr o n ics 10 7
o P ar k 1 12
o P ol y P a k s 1 1 1
o Radio Book sh o p 16
o R ad ia t io n De vices 86
o Rege n cy 4 1
o R oss & W" it e 6 5
o AI" E lec t ro n ics 79
o R & R 6 1
o S e n try 3 4
n S w a n 4 7
o T e lecom m 63
o T ower 1 1 0
o Trist a o 89
o T w o Wa y 8 9
o Vanguard 21 ,54
o Var itro n ic s 39
o Vi b rop le x 105
o World QS L 10 6

Ca ll _

D A le o 107
o A m a t e u r E lec tro n ic 72
o America n X tal 107
[] Antenna' s Inc .' 107
o Ar n o ld 88
o ATV 8 9
o 8& W 10 7
[] C a llb o o k 32 , 9 7
o C8 Rad io 10 6
o Dah l 106
o Do w Trading 10 7
rr Dra k e IV
o EKY V id eo V isio n 105
o E p sil on 89
O E st e . 93
U Fll ir R adio 107
o F reck 88
o Gate w a y 1 12
o G &G 106
o G ilia n 107
o Goo d h e a rt 105
o G , e go ry 59
o H a l ' 0 7
o H a ir y 7 9
[] H e n ry 51 .68
o H & L 107
o H y G a in 4 3
[] Im e r na t ional C ry s t al 25
[] Jam es 93

Name' _

MAIL TO 73 I nc., Peterborough NH 03458

IAddress, _

1 Z;p _
L _

PARKELECTRONIC PRODUCTS
P.O. Box 99 , N. Salem, N.H. 03073

Send fo r ca tal og olJaila ble n o w . Minimum o rd e r
$5.00. Sto p in a n d se e us when you 're in St. Lo uis .

PEP's SPECIAL!
CIRCUIT BOA RD COLLOSSAL

Load ed with co m po nents up to $ 10 0. 00
value. Bo ught out o ne sup plV house~

F IRS T comll-F IRS T served !

A ll D ifferent! A ll Co mp let e ! First line U ni t s!
If you don 't feel tha t yo u got your
mo ney 's worth - fu ll return guaranteed

3 DIFFERENT GROUP INGS TO C H O OSE FRO~f

GR OUP A - Actual Value $15.00 - PEP Price $1.25
SA MPLE A - 1; 2 0 0 d 'Odll - 7 tr a n sistors ~

Ovllr 5 0 . es ist o rs - c o m p le t e w it h
b o a rd .

SA MPL E A - 2 ; F o ",r I. C . M ou n t ing
S la ck . - 3tr..n$i$' o " - O"er 25
rni st or. ~ comp let ll wi th board .

GR OUP e - Actual Value $20.00 - PEP Price $1.15
S AMP LE B-' : 8 r. C . Mou n t in g b lo ck s ­

o"e r 50 res ino rs _ 3 2 trans istors ­
o"er 3 0 di ad.. _ co m p le te w it h boa rd .

S A "-'P L E B -2 : 32 t•• ,uist o r. - Ove r
100 r..s isto rs - cep ltCiuus - o ve r
15 d iOd e . - COmp l" !j!I w it h b o a rd .

GR O U P C - Actual Value S50,OO- PEP Price $4.50
SA MP L E c . r 22 in .li ne I.C .s _

ave' 7 5 di ad". - 20 t ra n . _ ­
a ve' 50 r" sistors - ca p ac:: ito rs ­
co m p le te w it h bo a rd .

SA M P LE C -2 : 22 in l ine I .C .•
o"er 50 diode. _ Ove r 50 re . ist ­
ca p ac ito rs - c o m p le te w ith board .

LI MITED SUPPLY' Hurry and place your
orde r for the best bu y s!!!

N O SALES TAX - WE PAY PO STAG E

112 73 MAGAZ INE

•
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