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CINCY TOWlR VICTORY

"WURLDRADIO"

HAMS HELPING HAMS

MCML XX I 73 MA GAZINE

Gree n has evasively h in ted a t using
the sh ip fo r DXpedi tio ns to some o f
the rare r isl' lJlth aro un d the worl d. bu t
insid e word ha s it that Cow an h;IS
secrerly been ;lrmillj.\ hi s yach t to the
t eet h and that the hele ugercd group ut
Hum Rad io have been bidd ing o n H

used ro wbo at so as not 10 be left
comple tely behi nd.

o f Po rt W,lsl1 inglo ll or tha t ~lly har m
has bee n m reurcned to t he C() Luxury
Yacht from which COIV,m d irects his
pub lishing e mp ire ,

lligh officials ur 73 Head quarter s ill
t he remo te wilds of New Hampsh ire
refused to dim}" th e co nsisten t TU lIIo r
tha t th e lII<J g<Jz ine will soo n be pub.
llshe d fro m a new fl o ati ng head­
q uarters shi p. It is u nde rstood that th e
CO;Jst Guard h;JS exp ressed some con­
cern o ver t he recent e xe rcises well o ff
the New Hampshire sho res by th e 7 3
cre w,

Wayn e Lireen has flatl y de n ied th at
he 11 :1' any inten tio n o f anc ho ring th e
new 7 3 headquarters ship off th e

tco ast o f Lonu Island wit hi n gun range

73 BIG GUNS

WITH THE DX YACHT

" REVERIE"

Mon th ly Ham News of the Wor ld

IIams around tilt' co untry m ight all
than k Car l, Be ll, and the G(' A RA for
their time , rno ucy. aru l pe rse verance

well ;IS hums in the immediate nreu.
the Greater Clncinnuti Amateur Rad io
Associa tion agreed to pay the court
cos ts .

111 May of Ifl71. approxi mately
o ne year ancr Carl's original permit
applica tion, Judge Gil be rt Bc tt man o f
the Hamilto n Co un ty Co mm on Pleas
Co ur t rule d that because ama teu r tow­
ers ar t' not speci fica lly excluded by
the area's loning rest rictions. und as
10 1l 1! as limn radio is ;1 legit imate
tumlly hobby. Carl could erect h is
to wer. T he judge con t inue d . " We fin d
noth in g in the zo ning resolution muk­
ing Dettmnr'x proposed usc unlawful
nil' fuct 111 :11 nnt tnuny people have
ama teur rad io nntcnruu- no more pre­
eludes thei r usc t hun the fact that no t
many Iwopk' have tennis courts pre ­
dil lies their use."

SEPTEMBER

Hams run breathe a lit tle bit e aster
a nt' I" ano t her favorable ruling ill ;1
lower cuse recently se ttl ed near Ctn­
cinnu tl. Car l Dc ttmar, WHNCV, o f
Fmncytow n, Ohio, app lied 10 the
Humllton COlln ty Zoning Board fo r a
build ing permit to erect a 64 -f()()1
tower in his back yard . Altho ugh
sturtmg out wi th the co nse n t o f his
neighbors. his original reques t was
refused. while ap pealing th is decision
some of his neighbo rs withd rew their
consen t <In ti the bo ard raised t he
ques tion of T V!. Carl replied to the
TV l inq uiry that he could not glIM,IIl­
tt't' thut th ere would no ! be TV !. bu r
he would work with anybod y affected
shou ld the problem arise .

Carl's appeal W~5 rejec ted uncut ­
mouslv by the boa rd .

At t his point Carl contacted Ikon
T urpe n (WIK QMI. ri lo cal at to rney,
and they agreed to take the matter to
co urt. Realizing the importance to

.u nd th e cou nt ry ;15

" A fter tw elve years as a ham I zatio us rncntkuu-d Nnhody 011 wortd­
thin k th ere has to be som eth ing more radio receives :1 salary. excep t fo r a
challenging than " 5" meter reports few cjericul helpers. wortdia dto is
and comparing tower heights. over try ing to be impur tial <IIH.I to avoid
an d ove r and ove r again .• Perhap s we , ccnfhcts. ye t if.'> pages are o pe n to all

LUB HELPS CHILDREN
VE RBAL CRIP PLES COMMUN ICA T E
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,.L ... rk W2NSD/!
NEVER SA Y DIE

EXPO 71

Not wishing to miss anyt h ing as
impo rta nt as an Expo, especially after
having enjoyed Expo 69 at Montre al
and Expo 70 at San Ant onio, Lin and
I hied off to Chicago with high hop es,
to experience Exp o 7 1 as presen ted
by the Chicago FM Club.

Although the hamfest was perhaps
just a bit less preten tious than the
title , it was interesting and was en­
joyed by hundre ds of Chicagoland
am ateurs . . mostly FM'ers . Belt­
porta bles were everywh ere and 146.94
MHz sounde d more like a CB channel
when the skip is on than a repeater
channel.

Ex po 71 exhib it area WG8 large, O{J r:11
and uncrowded , making it easy f or all
to see the exhibits.

There were some migh ty Inte rest ing
exhibi ts, partic ula rly for the FM oper­
ato rs. Regency unv eiled th eir new
units and had th eir order pads bu sy
when the distr ibu tors got a look at the
new FM scanner tr ansceiver with eight
scanned chan nels on receive and eight
channels for transmitting. What a fan­
ta stic gadget this will be in th ose areas
(like mine) whe re there are several
repeat ers and simplex channe ls to be

EDITORIAL BY WA YNE GREEN

jinx th at has shot down every special
interest publ ica tio n in amateur radio
so far, including their predecessor , FM
Journal. It is, I can vouch, extremely
difficult · to pu t out a ham magazine
when it is of m tere sr to every one , and
just abo ut impossi ble when you cater
to one specia l interest. such as re­
peater owners. Every owne r should
subscrib e to the magazine - it's for
you , so suppo rt it . If you don't
support it , you won' t have it long. It
is expensive to pu t out a magazin e,
even when the type is set 'with a
typewriter or it is mimeogra phe d.

Lin meets the 73 readers at th e 73
booth.

Mailing is expen sive and getting more
so. All you have to do is decide to
wait a couple of months to see if they
make it before gambling your mo ney ,
and they won 't make it. Be fair ,
subscribe.

The ham manu facturer exhibitors
were helped out by several CB and
commercial manufactu rers such as
Midland, React , RCA, Motorola, GE
and Hewlett Packard , add ing to the
genera l inte rest of the hamfest. The

ducrive possible course of action ­
and a reflection on the matu ri ty (or
luck of it ) of the "mad-ee."

For instance, a few mon ths ago
when Ken got our lit tle repeater set
up on th e nearby mountain top , he
pu t it on 34/94 for a few days to test
ou t its coverage . The reaction s were
interest ing. Nearby WIAL E had been
active on 34/94 and our WA lK GO
repeater overlapped it s coverage sub­
stan tially . Did Ted get mad and raise
hell'? No . he cut back ope ration of his
repeater to 12 min utes-per hou r on 34
and opened tile 46 inpu t for the rest
of the time. This worked fine and
there was little inte rference, even
th ough the repea ters were only 35
miles apar t.

Not so cooperative were some of
the ot her chaps . Jamm ing with RTTY
signals and other garbage were dump­
ed into the 34 input around the clock .
Th is was done by repeater ope rators,
no t jus t the users. For the mo st par t
the users were the innocen t vict ims of
the giant egos involved . Those of you
with Freu dian leanings may prefer to
think of repeaters in that context ­
hi!

May J offer a suggest ion? When the
inevitable con flicts arise over re­
pea ter s, frequencies, coverage, sim­
plex, and all that stu ff that is so
damned im portant that it is almost
wor th fightin g to the death abo ut,
how about taking a very simp le first
step? Come u p with a comp romise
that is equ itable to all involved . The
next step is to get the combatan ts
together and talk abou t the com­
promi se. A com promise might involve
one group buy ing up th e crystals of
ano ther. It migh t be that bot h grou ps
could change their repeaters to dif fer­
ent channels, leaving the disputed
chann el for simplex. A compromise
canno t be one way. "You get off my
chann el" is no compr omise. Sure , you
were there first. Sure you have every
right to the channe l and the new­
comer s have no right. Give a little.
Maybe yo u can hoo k your two re­
peaters toget her? Perha ps yo u can get

LEAKY~~ %""i__
.~
by David Mann K2AGZ

I f you saw the News Page in th e
June issue of 73, you are aware

tha t the FCC is reported to be con­
sidering an inq uiry int o Sections
97.39 and 97. 107 , as well as Section 2
of Article 41, Int ernational Radio
Regulatio ns, in order to ascertain
whether certain types of commu nica­
tio ns may continue to take place. Th is
entire flap concerning ope rations such
as th e Eye Bank Net and Hurr icane
Watch, etc. , focuses at ten tion once
again on the perfectly evident fact
tha t there is unbelievab le ambiguity
and lack of precise meaning in the
langu age of the ru les which govern our
activities as amateurs. For if the Fed­
eral Communication s Comm ission has
difficulty in de termining the import
and thrus t of these regulatio ns, how in
the wor ld can we individual h ams be
expec ted to understand them?

When it comes to situat ions of an
emergency nature , there are no po int s
of confusion or misunde rstand ing. We
know that in those cases we arc
per fectly free to pitch in and lend a
hand, rendering our services in order
to facilita te and assist in whatever
a ctivit y is b e in g c arried out

. epidemic, fire , flood, ear thquake
or other catastrophe.

But the confusion arises concerning
non-emergency participation , whic h
may he pro hibited by the regulations
cited . If our work in those fields is to
be curtailed or limited to some degree ,
the change may have an overall dam­
aging effec t upon the futur e of ama­
teur radio , for it might pave the way
for an eventua l loss of amateur fre­
quen cies. This is a sorry prospect
which demands the close scrutiny of
every individual amateur and every
radio clu b. It implies a threat to the
cont inued existence of ham radio it-

come more valua ble th an ever be fore,
we ough t to be doin g all in our pow er
to conc entrat e upon our pub lic service
part icipat ion , so as to insure against
an y encro achment upon our allo tmen t
of spectrum space .

But if a new in terp retation for bids
part icipa t ion in such activit ies, we
stand to be accu sed of using this
valuable resource in a frivolous fash­
ion, which migh t very easily lead to
our losing it altogether. And make no
mista ke about it . . . th ere are forces
waiting on th e sidelines , read y, willing
and eager to assume custody and
proprietary tit le of our frequen cies at
a mo ment's notice !

If the FCC should det ermin e th at
we may not render assistance to these
typ es of operations unde r the prese nt
context of the regulations, then we
ought to be .propagandizing and pub­
licizing the urgent necessity for revi­
sion s of the rules so tha t we may
part icipate. But how do we acco m­
plish this objective? How can we make
it clear to th e Commis sion that it is
absolutely mandatory for the rules to
be rewritten in a totally unam biguous
fashion so th ere can be no doub t as to
their spirit and intent?

Once again we come to the inevi­
table conclusion . . . tha t Amateur Ra­
dio is in desperate need of adequate
pub lic rela tions machinery which will
guarantee security against the po ten­
tial atta cks upon us, from whatever
quarter. Once again we must poin t to
the perfectly obvious fact th at with ­
ou t a broad program of public educa­
tion an d ori entat ion, part icularly in
the Nation 's Capital , whe rein are loca ­
ted the nerve cent ers whi ch can de ter­
mine our future existence, we stand a
perilou s chance of being obliterated
fro m the scene .



The central exhibit area

PROSECUTORS
WILL HE VIOlATED

To draw an analogy; whe the r you
are in favor of firearms or again st
them, you will have to acknowledge
that the only forc e which has pre­
vent ed wholes ale imposit ion of an ti­
gun legislation has been the National
Rifle Association , sometimes referred
to as the "gun lobby." Every legisla­
tor, when discussing the reasons for
the defeat of his partic ular anti-gun
bill , has blamed it upo n the NRA,
which has maintained a strong p ublic
relations branch for this very purpose .
Each tim e someone has offered such a
bill , every senator and cong ressman
has been deluged, inundated and
drowned in 11 flood of le tt ers , phone
calls and wires fro m the const ituency,
alerted by the NRA, and th ese thou ­
sands of com mun ication s have left
abso lu tely no doubt as to what wou ld
happe n at the poll s in the nex t elec­
tion if he were foolhardy eno ugh to
vote In favor of th e measure . Now,
pro or con firearms, you must gran t
that this has pro ven to be an effective
means of dealing with the situa tion.
To all of which I ask, simp ly, " Is that
bad?" Do we no t regard our own
activity, ham radi o, with as much

(continued on News Page 6)

This sign is available printed in solid
black letters on yellow heavy card
stock . 50¢ postpaid if the idea str ikes
you right. Send the half buck to 73
Magazine, Peterborough NH 03458.
Considering the cost of postage , big
envel opes , and handling orders, we
will not get rich on this.

they teo would have 200,000 mem­
bers .

kilowatt two-meter rig. Not bad , over
30 years later, eh? They certain ly do
bu ild things to last.

Keep up the good work, National.

self, and is therefore a ma tter of the
gravest impor tance.

Since the very being of amat eur
radi o is predicated upo n the fact tha t
it is in the public inte rest , any int er­
preta tion ho lding that the very activi­
ties which promo te the service aspects
of th e hobby are iJlegai can litera lly
sou nd the dea th Knell for all of us. If
amateur radio is not able to point to
its accomplishment s in th e fields of
traffic , medica l communicatio ns of a
no n-emergency nature , coordination
of public events com munications, par­
ticipation in service nets, etc., then it
might become very simp le ind eed for
ot hers to conv ince an International
Alloca tions Con ference tha t our ama ­
teur spectrum might well be reassign­
ed to a "more essen tia l" use . At a
point in history when the re is a
shortage of frequencies and there are
more potential assignees than spec­
trum space to sat isfy the demand , it is
partic ularly essential that ham radio
should avoid being classified as a
superfluous, hobby-type activ ity
whose public service aspects are mini­
scule or negligible. In fact, it should
be just the oppo site. At a time like
this , when our freque ncies have be-

Washington Lobb y
A no te from ,WA4AEZ enclosed a

clipping from A stronautics and Aero­
nautics Magazine for March, which
mentioned that the AMA maint ains its
tax -free sta tus while it has twelve
full-time lobbyists in Washington .
How about it , ARRL, if the AMA can
do it , why no t you? Mayb e j ust one'?
We sure could use the help !

The AMA spends SI ,500,000 a year
on politica l action , which comes to
about $7 .50 per each of their 200,000
members. It seems to be well worth
th e mon ey . Perhaps , if ARRL star ted
offering us some lobby protection,

Dan Morgan KICSJ aligning an
NCX-IOOO.

73 Visits National Radio
Nati onal appears to have reor­

ganized successfully aft er their bank­
rup tcy last year and is swinging alon g
wit h the ir NCX-IOOOsolid state trans­
ceiver. They 've cu t back on employees
and management, keep ing the older
hard-cor e National people who helped
make the narne so famo us.

While mos t of th e ham gear is now
being made at the ne w National fac­
tory in Maine, they are st ill making
their well-known parts - and ser­
vicing ~ at th e old plan t in Melrose,
just ou tside of Bosto n.

The new National 600 receiver is
the apple of their eye , though it is
obviously too expen sive for the ama­
teur. Apparen tly National has pu lled
quite a coup with this new receiver,
and is having more t rouble keeping up
wit h the or ders than anything else. If
you need a $3000 receiver, you might
look it over.

Although National rece ivers were
far beyond my wildest dreams during
the early day s of my ham career , I did
clim b abo ard as a happy National user
in th e late 40's with an RAO general
coverage receiver from surp lus and
then invested in an old National 600
transmitter, a relic of the 30' s. The
power sup plies and modulator are still
in· my shack today, now powering a

News Page Two

them to use tone access so bo th
repeate rs won't work at onc e? Work it
ou t instead of making things miserable
for everyone. Goo d grief!

F:\l Battles
My recent visit to the Chicago area

for th e hamfest made me all too aware
of the dep th of the con flicts that are
grow ing over repeater channels, sim­
plex operations, and other phases of
FM which bring out the conten-

Sideban ders got all exci ted when no usness in those inclined to be con­
they spie d the new Japanese trans- tenuous.
ccivcr with I kHz nixie readout and One chap was absolutely furious
500 watt s which Robyn feB) has been with me for no t immedi ately guaran­
importing. Watch for mor e on this teeing him tha t I wo uld write a
one ! blistering editorial demanding tha t all

HAL Devices was show ing their those damned repeaters be taken off
RTTY printer. We've been promised 94 - and take n off 94 right away! 94
an ar ticle on th is revolution ary devel- is for simplex, dammit , and repea ters
opmcnt by George Perrine. It prints have no business on the frequ ency.
the TT message on a scope tube rathe r Now whe th er 94 should be for
than paper. Damndes t thing I ever simp lex or not is a moo t poin t. I am
saw. Watch out Teletype Corpora- sure th at we can muster a goodly
tion - watch out Kleinschm idt. number of good , solid reasons why it

Dycomm displayed th eir widen- should be and why it should not. I
ing line of FM-gear - amplifi ers, snif- suspec t th at we can get toge ther an
fer, repeater, freque ncy counte r seal- even larger num ber of rationalizat ion s
er. the works . The y sure are bu sy for a for either side . But how many FM'ers
new and relatively small compa ny. are going to be convinced by all this
The sniffer is great - ju st put it near a bickering'?
trans isto r and you find ou t if it is I am reminded of the old homily:
working. Also fine for tun ing. " A man' convinced against his will

rpt magazine brough t out the ir long Is of the same opinion still ."
awaite d first issue and it was a nice May I make an obse rvatio n which
effort. I am sure that we all wish them will irrita te ali con cerned'? Getting
well and hope th at they can break the mad abo ut anything is the least pro -

mo nitored. The new Stan dard PM
hand unit with five channels sho uld
send a lot of engineers back to th e
labs and should help get han d trans­
ceivers into a lot more hands during
th e next year or so. Bully.

Probably the mo st popular booth
was Spectronics where you cou ld step
up with your transceiver and. chec k
ou t th e frequency on the counter and
read the deviat ion. This is the outfit, I
suspect , that· is largely responsible for
the large number of Moto rola Crawford Electronics drew consider­
HT-n O's tha t were all over the place . able interest with their little 2m FE T

preamplifier (as advertised in 73, by
the way)

ham fest did well for its first year , and
I think most of us arc watch ing to see
it greatly expanded in 1972.

,



GC Electronics Aud iotex Cat a log
A new catalog containing all new

entries in GC Elec t ronics " greatly ex­
panded Audio tex product line luis
been issue d. The exhaustively illustra­
ted 52-p age, two-colo r catalog in"
elud es items for usc in all phases of
hom e electronics, hi-fi, TV. stereo ,
audio record ing , int erco ms, and exper­
ime n tat ion .

Incl ude d in the book let are a va­
riety of an tenna installati o n hardware
items and an enla rged cublc-co nncc­
tor-a duptor line for ste reo eq uipment
and other aud io appli ca tions . T he
cable line includes connectors for vir­
tu ally every piece of audio eq uipmen t
made in the free world .

In all, the cat alog (# F R-7 1-A) list s
more than 3 50 it ems for the mu sic
listen er and ho bby ist including so me
150 ent irely new entries in the Audio­
tex line. GC Electronics Dtv of
ttvdrometats, Inc., 400 South WymalJ
St., Rockf ord lL (j1101.

NEW BOOKS

re W LO suc cess arc a goou antenna ana New Lite rature
- knowing when to listen. You have an Corn ell Electronics in San Diego

ide a when the bands wilJ be in good pu ts o ut an interesting little cat alog of
shaoe hv in terpolatin g from the open- misc ellaneous devices including a wide
ings o n the ham 40 , 80, and 160 select ion of bargain 36¢ tu bes, tools,

retcr ban ds. Simil arl y , the tropical gadge ts . TV accesso ries, boo ks, test
band s are almo st useless du ring the meters, and aud io parts. Fo r the e~­

day, but nigh t o wl an d early morning penmcnt er there are a few bargain
DXers sho uld have a heyday . Remem- component assortmen ts of d iod es,

. . h transis tors and co mpu te r boa rds . The
be r, aJl da rkness transmission pa t s cat alog has an in teresting for mat with
arc nec~ ssary for any lon g haul rece p- pages that you j ust tear o ut and send
non. with the current dow nward spr- in as an order form . This makes
ral in the sunspot cycle and the end of ord ering easier with less co pying of
summer. condit ions are improving for catalog nu mbe rs and par ts descrip­
tro pical band DXing. Give it a chance tions. A new cat alog is sen t, of course,
the next time yo ur DX-60 is down upo n receip t of an order. Cornell
waiunc fo r a new final. Electronics Co., 42 15 Sou th Universi­

ty Avenue, Sail Diego CA 92105.

Mot o ro la has come o ut wit h a ne w
edition of their Semiconductor Cross­
Reference Guide and Catalog. Over
31 ,000 sem iconductor device s are
cross refe renced to HE P replacement s.
T he listing, incl uded I N, 2 N, 31\',
JE DEC, an d many spec ial and Japa n­
ese ty pe semicondu ctor s. The ca talog
Include s over 470 HE P products in­
clu ding kit s, boo ks, accessories, and
the actual semiconductors. There are
pages of base diagrams and min/max
rat ings and operat ing parematcrs for
the HEP prod ucts along with useful
information on semico nd uctor experi­
me n ting and par ts repla cem ent in gen­

"' J L. rU1VV J1<;; I d l "' '' <11 wa" <11<: 1,;11"'-1 ec.al. This really handy book is. ,.vail­
Ienge of chasing DX on the 160 me ter able free from your near est HEP
ha m band will rec ognize the difficulty distribu to r . ilfOTOROLA Semicon­
of listening to Latin America on 120. auctors, Box 29 53, Phoenix AZ

, " "" "< ,..,~ ''' ' A n "II th .. <.-. tr" ,,;,-. ~ I honA .· t h ~ ],""0 85036.

ue undergrOUnd. . . .WA 1KWJ.

re interesting tha-~-- tt;~ HOT
rgnnda broadcast :
we re a free nation

orv. Franco's uprisi ng GEAR
I by Hit ler and Musso-
ie Basau es decrivina

NOVICE

The cer ti fica tes are <i llite impres- (4750 to 5060 kHz) will pro bably
give, and If we can find the stick ers pro ve to be the best all-round tropical
we have sucker end orseme nts for CW, DX band - and the easiest. There are
15 :ne ter s, and ~SB . To appJ~ for ple nty .of SOtlth AIJ.lCfican s ta t i o~ s , I('-t'~ ?:'_~
(' He or WAZP, Just send a SIgned and quite a few Carib bean , OCe,IllHl, ' -
stat ement at te stin g to the approp riat e and Af rican statio ns.
cond iti ons. For the RR CC send the A tougher DX hun ting gro und is 90

Does the DX Decade Club seem calls of th e stations invo lved, the meters (32 00 to 3400 kHz) whic h
im possible with yo ur 75 wat ts and 40 operators' names, and the time and feature really low power provin cial
meter d ipole'! Are you as firml y con- date tboth in GMT) of the beginning broad casting. for the most part if yo u
vinced <IS 1 am tha t there are abso- and en d of the QSO. f or the DXDC log anything on 90 me ters, you wiJI
Iut ctv no Nov ices on the air from and WAAS, you must send the appro- rea lly be heari ng what the people
Verm o nt - or Wyo ming - or Dela- pria te QS Ls. Package them carefu lly act ually Jiving in the co untry are
ware? Does the thought of work ing all and please include return postage so hearing. Th e news will often be radio­
zones - incl uding im possi ble zone we c~n return them to yo u by fir st ally different fro m th e news carri ed
23 - str ike you as a nice goal bu t too class mai l. All the awards cost a buck by the in tern at ion al b roadcasting sta­
impossible to reall y slave o ver '! WeiJ, (o f co urse ) an d yo u can apply to the non located in th e' sam e nation's
73 Magazine is issuing a series of Novice Editor, 73 Magazine, Peter- capital. There are a few t ruly rar e DX
awards fo r rea l hams - not the story- bo roug h , N.H.03458 . catc hes wh ich can only be foun d on
book bam wit h the big beam KW. - - - - - - - - - 90 met ers - inclu ding Malawi and

Among 73 's awards is th e WAZP - Like many hams, ] got into th e Bo ugainville.
Work ed All Zon es Promised - fo r hobby aft er an apprent iceship as an Pe rhap s the mo st chal lengin g of all
swearin g th at you wo uld like to work SWL. The thr ill of hearing Radio is the 120 meter band 2300 to 2500
all 40 zon es. There is also an award Ja pan . BBC, and HCJB has palled, bu t '-,,_. ~ .,. '.,.,
which yon will not find in the shack when the ha m band Q R:>1 - and par­
of any of the real big gun s in ham tic ularly the Novice band QRM - gets
radio. Th is is the CHC - Certificat e too heavy , J still do some SWUng.
Ha ters Clu b. You . have to swear that Like radio it self, there ..__ " ' -"1 ~. • ' _ _ '- ' _ _ ' _ _ • • _~ _ • • _ " _ 1 V I u , u,~ , .,. uu u ., "''' ''''';~, "UJlll""'UD,

yo u have never received a ham op era - cha llenges in SWUng as you ca . .
ting award and that, if yo u should make. Mayb e Rad io Peki ng is fur th er
ever receive one in the future, you will away than Radi o Progresso in Hon­
hat e it with an ac tive and all-en- durus, but to cat ch Radio Progrcsso
co mpassing hatred . you have to dig prett y deeply into the

More seriously there arc three 73 noise on 49 20 kHz. Ho nduras thu s 11

awards which actually reco gn ize opcr- beco mes a grea t ca tch and Pek ing
atin g achievements - of sorts. On e is remai ns gard en var iet y SWUng. Simi­
th e Wo rked Alm ost All Sta tes larly Trans World Radio in Bonaire ,
(WAAS) Award fo r worki ng any 49 Net her lan ds Antilles is an easy catch
states. Simil arly , there is a real eudur- for almost any SWL. But the cla nd cs­
ance awar d which is surpri singly pop- t ine Radio Euz kudi is more of a
ula r - the Real Rag Chewers Cer tifi- catc h - al th ough pro bably broad­
cate (R RCC) for a six hour lo ng, cast ing fro m the same gene ral area. Its
con tinu ou s. two-wa y QSO. Over five exact loca tion is a dark secret. Broad­
hun dred of these awards have already casting wi th iW kW on 13 .25 0 and
bee n issued. It is 73 's co ntri bution to 15.080 kl-lz , Radio E uzkad i is " The
airwave pollution. Voice of th e Base

The DX Decad e Club (DX DC) was An .ex~e rp.t from their .QS L might give I ~;;;i~~i"'~e ~l~~~~~~s ~~'~~' ;i~i;'t'UI~~~t 't~
st arte d as a spoof of fanatic DXers an indi cation whv tllf'.lr ,;r,,,,r~ rnmm ,, I , . .
with big beams and lots o f pow er. For might be rna
them, working 10 co un tries might ju st ordinary pro p;
be an afternoo n's diversio n. However , "Basq ues
the awar d has come to be a real throughou t hist
o perating achievement for Q RPers. in 1936, assistc .
Novices . apa rtmen t dwellers and lini, crus hed t

•



N ovice comp etition ), the second
weekend , phon e, and the final week ­
end will have a perio d for RTTY and
VHF op erat ion .

Awards to to the indivi dua l with
the highest con test score and to p
score s in various categories of op era­
tion, and to the retiree with th e
highest score . Then: is also a t raveling
tro phy which is sent to the company
locatio n with the highest score

The contest rules have been fo rm u­
lated to encourage the part icipation of
re tirees . There will be bonus points
for retiree contacts.

Anyone can obtain a comple te set
of the contest ru les by conta cting the
amateur radio club at his base location
or Indian Hill Amateur Radio Club ,
Bell Telepho ne Laborato ries. Naper ­
ville 11 60540.

...

73 Schussers
Challenge All

ElECT RONICS FAIR
Grice Electronics, Pensacola. Fior­

ida, is holding an elect roni cs fair.
Sept. 9 - 12. The first two day s of th e
fair are directe d to special ind ustrial
and govern ment buyers and engineers.
The las t two days. how ever, are for
the public , with manufacturers ' dis­
plays and prizes. The event , ce lebra­
ting Grice's 25 th anniversary, is being
promoted in all the media. Many new
consumer oriented devices are ex­
pected to be exhi bite d. Amateurs in
the area migh t write for more in for­
mati on to Grice Electronics , 320 East
C::';;b:;;Y St., Pensacola FL 325 02

Peterborough Nil 03458.
And for a star ter. a Hallicraft e.rs

SR46A, six mete r transceiver , serial
no. 446 i 00 w as stolen from
WAIEMU, L E. Fit zroy. Box 219 ,
Hinsd ale MA Oi 235.

Fifth Distri ct aso Party

If your gear is sto len from yo ur
mobile or even from you r home rf ere
is lit tle tha t you can do exce pt cull the
police , insurance comp any, and may­
be get a mention in S trove And while
buyin g used equip ment. there ;~ l i ttl ..

you can do to make sure that the rig r--- - - - --- -------11
you' re buy ing wasn 't sto len. Wc have 1

been aware of this situa tion bu t is
wasn't until we had a 2 meter FM rig
stolen that we gave any S(: f1 0 US

though t to the sit ua tio n. We intend to
publish a list or stole n gear every
mon th if you rig is stolen we'll
publis h the model and serial num ber
(or any disti nguishing mar ks) for o ne
who le year - free. We ho pe that th is
wiil help repu table used equi pmen t
deale rs find stol en gear along with
help ing you in your private deals.

This service can't help you unle ss
you write down the se rial numbers of
all your gear NOW - before it is sto­
len. Oft en your guarantee card will
have this informa tion, but i f not , ;;

contests, and car toons for the kids. Illinoi s aso Party
Advance registration $ 1.50, at the The Radio Amateur Megacy efe So-
gate 52 .00. For further details and ciety, K9CJU . will be sponsoring the
advan ce regist rat ion write Wendell nin th annu al Illinois QSO Party fro m
Mcwilliams. WN9D ZJ. Box I , Rome 1600 GMT, Nov. 6, 197 1 un til 2200
IL 6 1562. GMT, ·Nov. 7,197 1. Ail bands and all

modes arc to. be used . Basically, out­
of-state hams work Illinois coun ties .
For de tails, awards, and suggested

The first annual QSO Party spon- freque ncies , send a SASE to K9CJU,
sorcd by 5th Distric t Chap ter 26 ,3620 N. Oleand er Ave.. Chicago IL
CHC, will fea ture certificates to high 606 34.
score r in each state , provin ce or TELCO CONTEST
count ry , and a trophy to highest score Thi s year the Indian Hill ARC at
in the con tes t and to highest score in Bell Labs Indian Hill facility, Naper­
th e 5th Dist ric t. The same station may ville IL, will host the 12th annual
be work ed 'on each band and mo de, "Co-western Elect ric" con test fo r ali
and mobiles may be worked again in licensed amat eur rad io op erators em-

ILLI NOIS differe nt coun ties. ployed by or retired from Bell Labora-
The Peoria Area AR C will hoid its Con test run s from 0000 GMT , Sat. , tones, Western Electric, AT&T, and

14th annual Hamfe st Sunday, Sept . Oc t. 9, 197 1 until 0000 mlIT , Mon., Tele type and Sandia Corporations.
19, 197 \ , at Exposit ion Gardens Oct. 11, 1971. The obje ctive of this world-wide COI1­
(same place as last year) , located on Exc hange usu al RST and QSO num- test is fo r each participant to con tac t
the northwest edge of Peoria 11. ber plus state, county and country . as many oth er participants as possib le
Lunch wili be available . There will be Suggested frequencies are 3575 , 3940, via ham radio .
plenty of ac tivities fOT the entire 7060 , 7 150 , 726 0, 14075, 14343 , The contest will be held on the firs t
family , beginning with the camp site 2 1090, 211 00 . 2 1360, 28600 , ssb three weekends in Octob er with each
opening the preceding evening. Free 50 .1- 50 .2, am 50. 2-50.5. 145- 147 . week end devoted to a different mode
coffee and donuts from 9: 00 to 9 :30 Mail sco res by Nov. I to Pat Pattee , of amateur rad io operatio n . Th e first
AM COT. Free swap section, park ing, W5POH, Moun tain Home Ark. 72 653. weekend will be CW (with special

them of the remn ants of their ancie nt
freedom. Now und er Spanish rule­
witho ut elementary human rights.
Basques fight unde r cover to restore
democracy in their land. "

Afte r a few years of SWUng with a
mediocre antenna, fina lly using my
137' ham dipole and an tenna tuner
made a world of diffe renc e. I could
hear so much more - even on the
regular 6, 9 , I I and 15 MHz intern a­
tional bro adcast bands. Rar e or not, I
still enjoy the differen t music . th e
insight into the other coun tries . and
th e wholly different news broadcasts.

And the re is on e mo re aspect of
SWU ng which might ent ice the new
amateur. Throughout th e trop ical re­
gions of th e worl d , domes t ic broad­
casting is not done on our usual
broadcast bands of 540 to 1600 kHz .
Instead, th e so-called "tropical bands"

- - - ~ cor'- - " ,... meter tropical band

r u bnc Rela tio ns . Indian Hills Radio
Club, 1504 Maple Grove Road , Cleve­
land OH 44 12 1.
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F.A.R . Hamf est
The Foundation for Ama teur Ra­

dio . Inc., an organization consistin g of
27 amate ur radio clubs all located in

OHIO the greater Washington, DC. metro-
The Findla y RC will ho ld their politan area, will hold its annual ham­

annual hamfesr on Sep t. 12, 197 1 at fest on Sunda y, 24 Oct. 1971 fro m 10
Riverside Park, Fin dlay , Ohio . Net AM until 5 PM at the Gaithersburg
meetings, flea marke t and commercial Fairgrounds in nearb y Gaith ersburg
exhib its will be featured . Talk in on MD just off In ter sta te 75 . For mo re
146.94 MHz FM, 146 .0 AM, 52.52 5 informat ion, writ e 1\'1. F. Cone,
MHz FM, and 50. 15 USB. For more WA4PBG, 3 17 Van Buren sr., Falls
infonna tion send an SASE to Box Churc h VA 22046 .
587 , Findlay OH 45840.

Old Ti me Hemtest
Old Time Ham fest. Indian Hills

Radio Club , Sunday , Oct. 17, 197 1,
Slovenian Social Home, 20713 Recher
Ave. , Cleveland OH . Swap-and-sho p,
contests, din ner and priz es. This is an
oid fashione d ham fest. no t a buy and
sell affa ir, although there will be a
swap shop and some commercial d is­
play s. Come for fun and education.
For tuckers and further informati on
write Gladys Zimmerman , WA8ZUK,

oth ers who can't j ust pull out all the
stops and go D'Xing. Particula rly for
the Novice, it can take mon ths of 15
m e te r o p e r a t ing to earn th e
DXDC - not to mention tracking
down th e QSLs. After the hunt,
though, it is J valid recognit ion of an
operatin g achievement.

A vintage DXD C certif icate made out
to Larson Rapp, W10U

News Page Three.



Go nset VH F Portab le Receiver
GONSET anno unced its new model

(, RP VHF high-ba nd, personal po rt­
able rece iver. T he GONSET mod el
6RP is a high -perform an ce, F :>1 nar­
row-b and "pocket " typ e rcceiver,
wit h buil t -in an ten na for mo ni toring
over the range of 146 to 160 1101Hz
TIle 6RP ma y be po wered with re­
placeable me rcury cells. or recharge­
ab le nic kel cadmium battier es . Other
op t ions include two-freq uen cy cap­
ability . The (iRP also features signa l­
to -noi se rat io sq uelch, which is adjus t­
able from the o utside of the un it.
A ero troll, Inc .. P.0 , Box 6527, Ra­
letghN'C2760 8.

tivatc the receive r. The Silent to ne
en code r (ST -85 H) can be use d where
the repeate r on ly is to be quieted. The
new trans istorized circuitry a nd the
elim inat io n of mechanica l reeds and
relays ma kes this thorough ly field
rested uni t stable and reliabl e.

Tone Frequenc ies nre availabl e in a
wide cho ice (20.0 to 203.5 Hz) and
act as an absorption type wavemet er .
This straigh tfo rward and rugged met er
sells fo r 51 10. James Mille n Mfg Co"
MIl/d<'ll MA 021 48

Do It You rself
Custo m Resisto rs

Digit al Instru men ts Co rp. intro­
duce d th eir new resistance kit called
FLEX TRU....1. Th is wire kit is in tended
for use in ma king any value resistor,
shun t or mult iplier in co nnec tion wit h
repai r , producti on and e xperimental
elec t ro nic work immedia tely . Both
Manganin and Karma wire are used
becaus e of their low tem pera ture co­
efficient of resis tanc e and neith er
changes th eir value with age. or tem­
pera tu re whic h is e nco unte red in nor­
mal use. Resisto rs cost approximately
.02¢ each.

A
Co nt ro lled Temp So ldering Iron

Tejvac Instrument Co . has int ro ­
duced a so lder ing iron wit h con tro l­
lable temperature fro m 4000 to 750 0

F . Called the Oryx Model 50, thi s iro n
has a bu ilt in the rmo stat to keep the
iron 's temperature constan t at the
desired hea t. Th e 50 watt eleme nt
feature s fast init ial heati ng and ncar
instantaneou s recov ery from hea vy
'oint load s (c.g. lugs and heav y ter min-

NEW~PRODUCTS

Mobi le Battery Aid
The Terado Co rp. of St . Paul. Minn.

I

h 'IS ann ou nced the prod uct io n of a
new R-V-CJIARG uni t. The R-Y­
CHARG mo de l #50-1 25 is a com pact
solid-state contro lled unit which al-
lows the amateur radio o pera tor to So lid -State Dippe r
o perate his mobile eq uipme nt from a T he Millen Co , has anno un ced a
separat e but te ry while park ed with the new soli d-st ate dip per to re place their
auto mo bile. l t automa tically disco n- famili ar tube grid dip metcr . Powered
nccts the mai n sta rtin g ba tt ery in t he by a 9 volt battery , the new dip per
ve hicle when th e engine is of f. This (num ber 90(5 2) is said to equa l th e
R-V-CHARG eq uipme nt has the ad- perfo rm ance of the tub e grid di pper
vantage of keep ing both batter ies bur to include all th e adva n tage of
charged while th e vehicle is run ning, po rta bility and a built in powe r

R-Y-CHAR G is installed unde r the source. Coveri ng the range from 1.7 to
hood of the car ' without any ho les 300 .\1Hz with 7 plug-in coils. the
thro ugh the fire wall. lt takes a few dippe r can be used to moni to r modu­
sim ple connec tion s to the e lectr ical lat io n, che ck resonan t freq uen cies of
system and is ready to handle 150 A. non -energized resonan t cir cuits, and
TIle unit is so lid sta te con tro lled and can be cha nged by simply plugging in
compact. It lists for $1 3.95. Terada a TN-91 of the freq uency desired
Corp .. lO ri,'" Ha.l'IIll!!II{ A venu e. Sf, Each Silent tone contains two sec­
Paid MA' 55 108. tio ns , the encode r net work (ST-85H) ,

and the ton e dete rmi ning ne twor k
(T N-9 1H), and fea tures sma ll size,
1-1/8" x 1-1 /4" x 5/8" , built in
volta ge regu lat ion and one year 100'/&
warra nty. A lpha Electronic Services,
t.n, 843 1 Monroe Al' e. , Stanton CA
f.)()(,.SO

-.I

tune can receive a he lping hand in
work ing Tom. Th is is. o f course , a lo t
caxicr ~w'I Y to wor k VR6T C than
battli ng th e hoa rds ca lling Tom after
the sche dule. A SAS E is a neces sit y in
get ti ng a Pitc airn card , and co ntri­
but ions nrc sou ght to kee p YR f> TC's
gear in o perating condition .

Ano the r hel ping hand for would be
big gun s - the Micronesia Ne t o ften
attract s som e good DX. Altho ugh
basic all y a traffi c net, court eo us o per ­
ating shou ld result in a boo st in yo ur
cou nt ries to tal. The net meet s T ues­
da ys, Thurs days and Saturdays at
0800 GMT on 14335 kHl..

From the DX Foo tn o tes mail bag . . .

I suggest yo u scan the le tte rs co l­
umn fo r th e le tt ers conce rn ing o pera­
tio n fro m Turkey, It see ms tha t with
the declara t ion of martial la w in th at
co unt ry , ham operat ion was en ded
alt hough it had pre viously been tacitly
per mi tted but officially prohib ited .
Ham gear has been confiscated , hams
have been jailed and fined , and ma ny
hams have gon e und ergr o und. It's not
,i good time to be a TA.

T o m Ka r lsson, SM lCNS and
SM6CNS/ lvllvl. has asked for o the rs'
op in ions on moving WIAW 's code
practic e out of th e lo w en ds of 40 and
20. Tom mai n tains that the code
practice frequ en cies in terfere with for­
eign Dxers and suggests that a change
of W1AW frequencies to 705 0 and
14080 kHz wou ld be mos t helpful.
Tom has already wr itte n to the
League abou t the problems of foreign
Dx crs .. . but without a rep ly. As on e
can see from th e picture , Tom has
q uite a neat littl e shack .

While bo th Chinas have bee n in the
news recen tly, the re has also bee n
so me no tew or thy OX ac tivit y from
both Red Chin a and Tai wan, While
nobody is posit ive wheth er J3YIAB
and BY IAA are genu ine, beam head ­
ings from both Japan and the West
Coast indicate that the sta tio ns do
seem to be in Red Chi na. BV 2A
con tinu es to ap pear on 20 CW and a
grou p of Jap anese hams are plowing
through the red ta pe aiming at a BV
e xpedi tion for a future DX con test.

A few mo re weir d prefixes fo r
those who have been fo llo wing this
col umn: WL2NAS, at the 50t h ann i­
versa ry Light er-Than-Air Celeb ratio n
in Lake hurst N.J ., KC2GMF, Great er
Monmouth Co unty Fair ; KF4S J. com­
me mo rati ng the 45 0 th ann iversary of
San Juan, Pue rto Rico (QSL to Box
1'07 1, Pon ce , Puert o Rico 00 72 1): and
WSOAT A, Bellevue" Neb raska RC.
From Japan we're hearing the J El
and the JRl prefixes. And just a few
years ago yo u th ough t that WB2
sounded fun ny.

Peru vian statio ns can usc a spe cial
013 prefix for the remai nder o f th is
year. There is a special award for
work ing 15 O Bs.

While 73 is running our survey to
fin d out the most wan ted Car ibb ean
DX fo r the Re verie DXpeditio n , the
DARC poll ed German DXers for their
worl dw ide most wa nte d Jist. The rar­
est coun tr ies are Clippert on (the rares t
o f them all) , Minerva Reef, Bouvet,
British Pho en ix , Maria Theresa , China ,
Willis, To nga, Tok elaus , and Revilla
Gigedo. Plan yo ur DXpedit ions ac­
co rdingly !

C2lAA has been found opera ting
on 14 185 kHz and list en ing on 14200
klfz . This is just an exam ple of wh y a
good sear ch th roug h the en tire band

•



DX'ER CLOSEUP.

WA2RA U, Doc. who engineered the
shipment of fOilS of medicines to th e
Congo and who can he heard almost
daily iust about anywhere in the world
on 20 m eters.

uls). A wide variety of tip shap es,
sizes. and ma terial s are of fered along
with an op tional safely stun d and tw o
or thr ee wire line cord . Telvac Instru ­
ment Cu" 14614 Raymer St., Van
N/wI' CA 91405.

Miniat ure tC Sub-A udib le Tone
Of fered as the first all in tegra ted

circu it sub-aud ible tone en coder!
deco der. Alpha Electronic Services
Inc. an nounced its I1I;:W 55 -XOJ . Mea­
suring less th an one sq uare inch in­
eluding the new T N·9 1J freq ue ncy
det ermining IC mod ule, the SS-8OJ is
the smallest non-re ed ( TeSS devic e
available .

The unit was des igned especially to
offer high reliability by the e limi na­
tio n of mecha nica l and contactless
reed s and still be small enough to he
installed in hand-held t rans ceivers and
po cket page r receiver s.

Under de velopmen t fo r two yea rs,
the SS-8OJhas been subjected to a
rigoro us testi ng prog ram to estab lish
long-term re liabili ty . Claiming excel­
lent stabi lity , th e unit meets o r ex ­
ceeds all app licab le EIA specif'icatio ns
and Is available in standa rd or special
frequencies from 20 Hz to 250 Hz,

Special configurations are ava ilable
for easy mount ing in most hand-held
and por tab le un its along with ins tru c­
tion manuals that clea rly ou tline step­
by-s tep installa tion. A lpha Electronic
Services IIl C., 843 1 Monroe AI " '..
Stan to n CA 90680.

News Page Four

Kit 10 1 contains fine wire alloys
whose availabil ity pr io r to th is was
only in bulk and at a price no t
eco nomical fo r th e average experime n­
te r, technician , eng ineer, ama teur, e tc.

Kit 10 1 co ntains 7 resist ance wires
rangin g from O.5-300n per foo t
(5000n per foo t optional), 11 epoxy
glass bobbin s. ins truc tions . simp le
sche ma tics. all neat ly arra nged and
iden tifie d . The complete kit is ho used
in an acrylic plastic con tainer.

T he wires used boast of low noise,
high thermal stability , po lyu rethane
e name l insulation, average tensile
strength of 180. 000 PSI, and be ing
no n-magn e tic

T ypical applicat ions include instru ­
me nt calibra tion and repair . Wheat­
st one bridge co nstru ction, aud io a nd
hi-f cir cuits, und modification of cur ­
rent and volt meters.

The kit cos ts S12.95 fro m Digital
Instruments, IIIC, 19025 Parth enia /
Northridge CA 91324.

Continuo us Tone Encoder
Alpha has announced a miniature

all solid state co nt inuous Silent tone
encoder designed for use in all two ­
way rad io communications systems
and equ ipment. T hey say it is co m­
pact . eas ily insta lled, and provides an
end to in terfering signals and the
neces sity of listening to co -channel
users by requiring th at tr ansmissio ns
to re pea ter s be accompanied by a
predetermi ned sub -audible to ne to uc-

" .. , / , -
~~
I ~iiiilII,,"~~.

Low Cost VHF Pre-Scaler

Dynamic Communications has in ­
t rodu ced a newdivide-by-tl'n fre ­
quency pre-sca ler/divider design ed the
PSU-13. It operates over a frequency
range of 10 Mltz to greater than 240
MHz. Circuitry features high input
sensit ivity (less than 100 mY) and
high output voltage (greater than 2Y
1'-1'). T he unit can be used to expand
the frequency range of co un ters and
oscilloscope sync hronizat io n. Prop er
operation is au to matic, and the pr ice
is an incredib le $89 .95, Dynamic
Communications, P.O. Box 1011 6.
Rtvtem Beach FL 33404.

UHF Amplifi ers
TRW Semiconductor Division has

in tro duced a series o f microelec­
tro nics , broad band , UHF amp lifi ers to
wor k in wide segmen ts of the 403 to
5 12 MHz ran ge. Differe nt units in this
series of t iny amplifiers have power
ou tpu ts o f .75 to 7.5W , po wer gains
of I (i to 20 dB. and pow er inputs
between 2 and 50 mw . All uni ts boast
efficiencies above 40 ';1, wide tempera­
ture range, and stand ard son input
and out pu t impeda nces. The largest of
the units - with 7.5 wat ts ou t on 5.2
Ml-lz - has J vo lume of .6 cubic inch.
The smalles t is o nly abou t .33 cubic
inc h . TRW Semiconductor Div.,
14520 A viation Bl l'd.. Lawndale CA
90 260.

(Crl/ltil1l1ed Oil N ews Page 5)
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Pluq-in Repeater Tone Panel
Alp ha Elec tronics has int rod uced a

ten tone repeater control panel. Nor­
ma lly taking up to ten plug-in mod ­
ulcs in the range of 20 to 203 .5 Hz .
the pane l can be ex pan ded to take up
to fo rty different tones wit h an ac-

.ry panel. T he board uses no reeds
, fo r increased reliabilit y. Nor­

uy powered by 12JiV de, an op­
tio na! j i 7V ac sup ply is available. The

i panel has bu ilt-in voltage regulation.
Electronics Services, 8431 Mon­

es- I roe Ave., Stanton CA 90680.

(somewhere) the index you published
fo r 1960-66 , but It is kind o f a pain
in the nec k to have to locate an article
published in the last 4 years. Do yo u
have any plans to pub lish an updated
index?

Scott Marovich
530 West Barr}' St., Apt. 3C

Chicago IL 60657

After taking a good look at what
has happened to the parcel post rates
we upped the price o[ those binders to
$5 so you made a smart move. I t sure'
would be nice to have a good,
thorou gh eleven year index, wouldn 't
it ,~ I[ 1 have a few day s with nothing
whateve r to do [ mdy sit down and
work one up , Say . perhaps a reader
who has a complete collection o[ 73
would be interested in a project like
that? Fame and fortune (hatl await

. . .Wayne
BACK ISSUES

I am now almost 7 1 years of age
and not in the best o f health . I have a
com plete file of 73 all in as-new
con di tion. Would like to sell. or wou ld
co nsider 144 MHz FM gear. Inter­
ested?

~ ' I OMISSIONS IN JUL Y

Perhaps everyone is now do wn on
2mFM?

. a nd Answ er
In a le tte r from one of the T urkish

hams, th e follo wing data comes to
light :

The foll owing hams in Turkey have
been arrested and have been pu t In
Turk ish priso ns : TAINC, TA l OR,
T A3 WW. TA3AY , TA30Z,
T A6 VY .. . and oth ers unk nown to
the Istanbul ARC.

MARS
l' m an X-ray Technician in the U,S. and all th at stu ff . . . only on a sail­

Ar my statio ned at the 97 th General boat (60 fee t) , It will start fro m Italy
Hospit al in Frankfu rt , Germa ny. I and come to Tu rkey via Greece , and
enjoy readin g your magazine very come to the Aege an coast of Turkey
mu ch. and stop at the main to uri st spo ts,

As soon as I get my license . I plan such as Ep hesus and Tro y and Per­
to use my equipmen t to t ransmit calls gam um, all of which are in almost the
fro m members of the Armed Forces sam e stat e as Po mpeii. We would
here in Euro pe to relatives back in th e con tin ue to Istanbu l and sp end 2 -3
States in an attempt to relieve a part days and return to It aly, sto pping at
o f the load that' s on the MARS lzmir (ancient Smyrna) only . T here
sys tem here . There are on ly J'sranons would be no charges ot he r than the
111 F rankfurt to serve some 50 .000 $2 0 per day pe r person, inclu d ing
servicemen and wom en , One more food an d whate ver else is required to
sta tion will certa inly help. The typical live on a shi p for 15 to 18 days. Land
MARS station opera tes 24 hours a transpor t and to ur ist guide service also
day, 7 da ys a week. incl uded. I woul d like to get opinions

T he ham o perato rs in the Stat es are on this ma tter as to its feasi bility
doing an outstanding job co mpl eting where Americans are co ncerned . I
the calls, The peop le here who have plan to have the rig HW 100, and an
used these service s hol d a high regard extra rece iver and transmitter and
and adm irat ion for the ham operator. Te le type , eq uipmen t on board . I

I th ink an in-dep th arti cle o n th ough t It migh t be a Iit tle som ething
MARS radio and the ham would be ext ra for a person to be ab le to
in teres ting and informa tive to the ope ra te from the Mediterranean and
public , as we ll as helping the ama teur Aegean . M>: purpose is to make mo n­
Image. It migh t even 5eH a few more ey an~ enjoy a pleasan t jo b at the
magazines, too! same lim e , bu t I am also a history n u t

Ou r thanks go to the ama tcur oper- aJ~d I would like to acqua in t people
arors of th e U,S. WI th the tre men dous amo un t o f his-

Box 44 torical riches in the country here .
97 B Gen . H OSll . Most o f it Is on'the coast, so a boat is

AI'Q N.Y. 09751 a natural way to get th ere .
1ames Bin der

SITE 137
ArO N.Y . 09254

And our rhanks to you/ We are
sorry that our letter -opening machine
chopped 0[[ your signature so that we
arc unable to include if.

You mentioned yo u wo uld like to
kno w o ur views o n amateur radi o and
the value of MARS . Well, amate ur
rad io is one of the grea test hobb ies I
have run acr oss yet As so on as [ get
ho me my wife and I are serio usly
considering try ing to get our o wn r ig.

Ru nning MAR S is by far the bes t

L



146.28/1 46.76 for the use of base
s t a nons, I t a lso operates on
146.3 4/1 46 .76 with a 200 0 lI z tone
for the use of mo bile stations. The old
tone frequency of 1250 Hz sho uld be
dele ted from our previous listings.

WA7KZG is a new rep eater neat
Chehalis, Wash. Using gain ant en nas at
about 3325' for bot h t ransmit and
receive. coverage for mo biles extends
fro m Portland , Oregon to Tac om a.
Was il. Fre que ncies us ed a re
146.3 4/1 46.94 with a 1950 Hz to ne
burst. Units without a tone can often
get into a conversa tion due to the
repeater's 2-second-long squ elch tail.
Using stations are asked to wait 10
seconds after thei r last transmission
and then to sign themselves and the
re pea ter out .

W4JN B is the Muscle Shoals ARC
repeater no w ope ratin g in north­
western Alabama on 146.34/1 46.94 .
No tones

We are totally redoing our Canadian
listings . Some of th e mo re rece n tly
no ted changes and erro rs include
VE7BEL which should have been list­
ed wit h its QTH , Victoria , P ,C

The Ed monton , Alberta repeater,
VE6WQ, shou ld be listed as operat ing
on 146.46/ 147.00 . Simplex operati on
in the area is on 146.7 and 146.9 4.

The repeate r listed as VE7ACS
should now be VE7R PT. This repeater
is up about 3500' on Mt. Seym our. It
uses gain ant enna on both t ransmi t
and receive and covers abou t 90 miles
in all di rections on 146 .34/1 46 .94 .
Coverage ex tend s int o a good part of
Washington state.

VE7 MQ and VE7A PU were obvi­
ously misfiled as Washington re­
peat ers. Similarly, the repeate r listed
as W7DXX on Ratt lesnake Mt . ap­
pears to be an ex perim ental ex tension
of W7PUG. It opera tes with either a
146 .34 or a 146.76 input for a 146.58
outp ut. W7PUG itself is in Seatt le and
is now using 146.88/ 146.58.

W30K sho uld be 0 11 th e air on
146.16/146.70 with 150W from Naz­
are th, Pa. with coverage o f parts of
Pennsyl vania and New Jerse y.

Norman B. Blake WAllVB
12 Oriol e Rd .

Stoughton MA 020i 2

K1CLL
I've subsc ribed since I got my ticke t

some fou r years ago and have always
been imp ressed with th e overall lati­
tude of 73 's coverage, especially Bill
Hoisington's construction ar ticles. Has
he ever considered putt ing them out
in a book?

would you please let me b row th e
component values in question?

Clavton G. Decker W2GXL
• RD I , Camp Road

Rex fo rd NY 12148

VHF Gain Antenna.
I e njoyed what there was of the

ar ticle on gain ant ennas (7 3 - July
1971). As you pro bably have heard by
now, you failed to include the cutting
chart.

I might add th at the velocity factor
of the coax used is even more impor ­
tant th an th e length ! Most 'poly-foam'
typ es are 0.7 8 but there is a lot of the
older stuf f arou nd which is 0 .66 . It is
best to go directly to the manufac­
turer for this data, and more often
than not the larger supply ho uses and
ham sto res wili have th at in for matio n­
sheet available.

I suggest th at prospe ctive b udd ers,
DO NOT use the 'miniature ' coax as
its losses arc con siderable . Stick with
RG/58U or larger.

ANY number of ODD Y2 wave­
lengths can be used at position "C" in
the ar t icle i f ant ennas with more or
less gain are desired . I have tr ied
everyt hing from a total length of
about 6 ft to over 40 ft with th e onl y
difference being th e extreme compres-

(Continued on News Page 6)

Yes, one in the works.

Of course.
Tl - tv-channel FET: T2 _. ,'-,.'P,V low­
noise silicon: T3-T5 NPN general
purpose silicon: Dl --D3 -- 100 Pi V
Silicon; D4, D5 -- 50 Pl V germanium,
R3 should be selected according to
gate-to-source breakdown voltage of
individual Nschennel FET.

Wayne

Miehuel W. Sigmon
~Iarketing l\I ~nag{'f

SENTRY Manufactu ring Co.
Chickasha OK i 30I8

FM . ..
This 2m FM is obviously an ex­

citing mode. I certainly enjoy ed tile
tr ansceiver and repe ater direct ory . 1
wo uld sure have one of those new
trans ceivers if there were any other
hams in t he area with similar equip­
men t. Ken Session s' article on FM was
enlightening but how far will th ese
typical tr ansceivers reach out without
a repeater? I fear if I had such a rig
there would be no one in range to
chat with. I thic k my subscrip tion is
almo st up and would like a cra ck at
one of those $50 life memberships
you used to have on special. I've been
loo king but haven' t seen it offered
lately . Tell the advert isers to keep up
the info rmative ads, because we can't
bu y it if we don ' t kn ow about it .

Sunny Mitchell WA0PIN
R.I

Dakot a MN 55925

Thanks
Regarding an ar ticle in the April

1971 issue o f 73 enti tled " Stab ility
withou t cry stals." the arti cle is incor­
rect in sta ting tile MODCOM has no
crystal. The MODeO,,"! is a temper­
at ure compensated crysta l oscillator
and Sen try has always represented it
accordingly.

We are natu rally pleased at th e test
results cond ucte d on the MODCOM
and we sincerely appre ciate 73 's arti­
cle since it accur ately demonstra tes
the operationa l features and perfor­
ma nce of the un it.

IN A BIND
Well, I've finally cone and . done You should have no trouble gett ing

it . . . wit h an eleven-yea, collec tion of into the Minneapolis repeaters If y ou
73's sitt ing aro und, get ting 10 ;:; . " ";.)g. {J ut up a beam. Give it a try and join
eared by the day , I figured the re was th e f un. Alas, the $50 Life subscrip­
just no other way. Please send me lions hare gone tire way of the 5¢ hot
(ulp! ) eleven 73 bind ers. wit h year- dog. The doub ling of the postal rates
stic kers for 1961 -7 1, at a to.tal cost during the next y ear will forc e sub­
of (gasp !) 544:0 0. Really , this hur.ts scriptio n prices upwards even more
me more than It hu rts you ! The pam and __ unless the governmen t monop­
i ~ killing me .:. I doub t if even .a oly on handling mail is en~ed so
Jifenm e subscr ipt ion coul d ma ke It eff icient com mercial compames , can
sub side. . get prices down do the competition

You know, once I get my collection m ute _. an unending spiral of postal
bound, it certainly wou ld be nice to rates loom s ahead.
have a new cumu lat ive index to 73
art icles through 1970 I do have

DISCREPANCY
There seems to be a con flicting

statement of time req uired to assem­
ble the Heathkit's ne w frequency
coun ter - here is how I read it: Page
19 of June '73 shows the New 15
MHz Freque ncy Coun ter by Heathkit.
In the list o f specifics, the statement is
made, "Easy five hour Assembly."
Now let 's look at the page 4 8 sto ry , " I
bu ilt a coun ter" where it states, "the
kit had taken about 15 hou rs to
comp le te . . . " Wllat spee d genius be­
longing to Heathk it's organizatio n
builds this kit in an easy five hours,
assuming Sessions' sto ry is accurate ')

W. E. Nich ols W6VVF
5,t3·46th Avenue

San Fr ancisco CA 94 I 2 l

In Ju ly . 1970 , Selim, TA2SC, was
arrested and his equi pmen t confi­
seated . He was given 11 suspended
sentence as be was a minor.

All this was broug ht about by the
recent declara tion of ma rt ial law in
Turkey during the leftist terro rist acts.

Th e only way to bring about legal­
ized amateur rad io in Turkey is for
the repeal of Turk ish Law 3222,
which forbids it.

Communications in Turkey come
under the authority of The Ministcry
of Interior, Ankara, Turkey.

I'm not sure what can be do ne
abou t their plight ; however, ham radio
there will be as rare as in Syria and
Iraq if no thing is done.

Ro land L. Guard Jr . K4EPI
750 Lily FI~g Ro ad
Hun tsville AI. 35802

Turkish Hams = Quest io n
I am writ ing to ask about some­

thing in the March 1971 issue con­
cerning a forbid den list of coun tries
by ITU order. My call is WB2YFO and
1 applied to TR AC (Tu rkish Amate ur
Radio Club ) for permission to operate
when I got here. and they gave me
TA6JB. I also have the membe rship
bookle t and ID card and all that
Opera tion is not st rictly legal I th ink ,
since t ile law technically has never
been changed to allow it, but I as­
sume d there was some sort o f unwrit­
ten agreement to allow op erat ion if
one joined the club, or so I was to ld.
Now I see in the list I men tioned tha t
TA calls are eviden tly consid ered out­
laws, so I ceased operat ion so as not
to get anyone in trouble th at might
con tact me (about 300 every month
until now), an d I decided to write and
find out the tru e story from you. 1
know the law is to be changed acco rd­
ing to th e governm ent announ ce­
men ts. Everyon e, including the gov­
ernme nt , kn ows of the club and the
amateurs, since they were in the pa­
per - pictures and all - and I can't
un derstand how such a wide open
op eration can be completely illegal.
They also prin t a mon thly magazine
which is sold on the newsstands in
plain view. That is how I found ou t
about it.

I am planning to have a sailboat
that can carry 10 persons and crew for
charter. I was plann ing to have my rig
on there , either with my stateside
license if po ssible , or another country
like England or Italy, if I get a
residence permit there. I would like to
attract amat eurs who would like to go
for a cruise which will actua lly be like
a bus or airline tour with guide , foo d ,

job I have held in the Service. It really
docs somet hing good inside of the
OPS and for the people who use the
system. Most o f our thanks go to the
hams and !vi ARS stations in the States
who give up their t ime to come up on
the air and run pat ches for us

Dick, Joel, Don & Gary
AR~l Y \J ARS STATION (AR9USA.)

Korat, Thailand
AUG A, 442D SIG BN (1.1.)

APO S.F . 96233

News Page Five
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ELE CTH IC OR GAN full sp ine t. trans­
isto rized . two man ual. SAS E for par­
tic ulars . Lloyd G. Han son, W9YCB.
RR 2. Box 52 A. Ango la IN 46 703

;\IAR N Mosaic Ama teu r Radio Ncr an
associa t ion of Masonic ama teur radio
b reth ren and me mb ers o f the appen­
dan t Or ders. Dedicated to se rvice to
man ki nd an d in te rn atio nal goo d will.
Wr ite for info rmation. MARN 1 10 49
Aven ue E. Chic ago, Illin ois 6061 7 .

Cit YST ALS for Regency , Drake . Va ri­
tronics. Standard . Galaxy . Ternpo F bf
t ransc eive rs and police receivers. Re­
c ei ve - 5 4.5 0 . T ransmit - S5 50.
po stpai d . Cry stals for ali ap p lica tio ns
availa ble - WRITE ! Quick Delivery.
Derrick Electro nics . Box 457, Bro ken
Arr ow. Ok lahoma, 740 12.

TF:LETY l' E gear. list fo r SASE:
RD-92 A F AX recorde r S100. 0 0. Te lc­
co m., Bo x 4 117 , Alexan dria , v a.
22 303 .

ST UD Y FOn YOUR FIR ST PHO NE
license a t yo ur o wn pace us ing the
highly -succcssful Bell & Ho we ll
(DeV RY) courses . Con tac t Bill Welsh
(W6DDB) 234 S. Orch ard , Bur bank ,
Calif. 91 506,

TH UNDERBOLT 2KW Line ar, rae­
to rv wired. S20 0 . Hea th 2m Pawn ee
with in ternal Nuvis tor pr eamp S 120 .
W2UN . 139 Ed gcvie w Lane, Roches­
ter . NY 146 18

SA·IO I \\'11'11 HEATH POWE R SUP­
PLY . Com pu lsively assem bled an d
cure d for. Excellent sh ip ping con ­
tain er availa ble . :il 325 .00 . William
Bank , 764 S.W. Westw oo d Dr., Po rt­
land, Or e. 9 720 1.

O\-IO TOR OLA 2 METER FJ\l Modern­
ized use d Mo to ro la F MTR U 4 1V mo­
bile F M tran sceivers , 40 watts outp ut ,
12 volt s d.c . input. transisto rized po­
wer sup ply , silicon diod es, fron t or
re ar mo unt, wit h 24 kHz filte r o r 6
kIlz fil ter (specify) . Man y have tran s­
istor to ne b urst oscillato r b uilt in .
Co mplete with fro n t mou n t cab le,
rela y and cir cuit brea ker. S129
w/1 10V AC/l 2V DC - regu la ted sup ­
ply . $99 wlO, G.E. YOI CE COM­
MANDER S - receiver o nly $39.9 5

ANNUAL F INDLAY, OHIO HAM_
F EST will be September 12t h at
Riverside Park . Ne t Conferences. Flc:.l
Mark et , Swa p-Shop, Do or Prize s. Man­
ufuc tururs ' Display. MAR S. I::t<: . Do·
nati o n $ 1.00 in advance . $ 150 at
pa rk. T icke ts an d de tai ls fro m Dan
Jern igan , K8 YX D, Ro u te 2, Findlay,
OH 45 X40.

NEW .\ IE XICO Il A I\tVENTIO N 1971
will be p resen ted 17. I g an d 19 Sep t
71. at Sher ato n Mo tor Hote l. Albu­
q ucrq ue . Tech nic al Sessions , Top
Spea kers, Lad ies Program, En te rtain­
men t and Swapfest . Ban quet o n l S
Sep t Fo r In fo an d Regist ra tion: NEW
MEX ICO II AIIIVE NT IOl\', In c.. Box
1438 1, Albuq uer q ue. New Mexico
87 11 L

SA LE: RCVR RCA CRJ\l ·R6A tune s
Su kc to 30m c , slid erule di al , tri p le
con versio n, prov ision for mec han ical
filters. AM/ SSB/CW. Cost over $1000
Best offer ta kes it COD. Foss , 15 17 N.
M<li n. w aln u tcreek , California 945%.

WEST COAST HA \lS bu y their gear

A TRANSFORMER FOR LI NEA R
BU ILDERS. Tapped 1 15 v.pr i.Sec
105 0 v at lamp. C TCan be used in
br idge circu it fo r sweep tub e or ill a
doubler circu it would furn ish over
29 00 vol ts at 50 0 mao fo r zero bias
triod es. Scaled case . $14.95 plu s ship­
ping. wt . 47 lb . Can be shi p ped via
U.P.S. A. R.C Sales. II) I E. Wilso n
Brid ge Rei., Wor th ingto n, Ohio 430X5 .

TH E NOVICE news letter, articles
geared to Novices. DX, tra ffic . No vice
net act ivit ies, con struction proje cts .
mo re. 53 . yea r. (m o nth ly ) Sample ,
stam p. 1240 21st Sr.. Hermosa Beach,
Calif. 90 254 .

.-=-.~... St. .Lo uis .. Omaha '. Den ver. se nd for
detai ls. F Ifth Na t iona l F M Con fer­
ence . AR R L , WC A R S-7 2 5 5 .
WPSS-3 9 52, MARS, me etin gs and
tec hnical sessions sche duled. Acco m­
modat ions req uest to F lamingo Ho tel,
Las Vegas, Nevad a before 15th De­
cem ber. Advance Registrat ion to
SAROC , Southern Nevad a AR C In c"
Box 7 3 , Bou lder City, Nevada W;l005 ,
be fo re 3 1sr Dece mber.

F or $ 1 c" t ra wc ca n m a in t ain a re p ly
bo x lor you.

T y pe co p y , Ph ra se and p u tlctuat"
e"actl y as you wi sh it t o ap pc ar . No
aJ l_ e " p i [~ l ad"

We canno t ch eck in to ea oh ~d v"rti,ct,
so Cavc~ t E m p tor.

We will b o t he i ,!d ~ e of su it a bili t y o f
ad, . Our r,,'pon'jo' lll y [or cr ",.., " '' _
t e n d s, "" I,. t o l>l' inl ing ~ co rr c cLad iu a
la tcr,s,"c,

De adline fo r ad' is t he ls I of tb e
",on t h tw o m 'Hlths p rio r to pllb lic~_
h on . f"ot e x ~m p l e , J ~ n ll~ry .ht IS t he
de~d lin e fo r t h ,' Mar c h j,.wc w llic h will
be ma il ed Oil t he 10 t h of F ebrua,-y .

Pr ic e - $ 2 pet 2 5 wo rd' f o r non_
co mmetc ial ad " $ 10 per ,2 5 wo r<ls fot
b usllless ven tu res . No <I,sp la y ad s o r
al;en eyd iscounL In d ud e y o ur eh ccJ<
w , t h o,d e r .

CANADIAN S, Jap an ese gear . LOW,
LOW pric es . F ree catalogu e and info r­
ma t io n. G len wo od T rading Co., De p t
A, 4 8 19 Skyline Dr., North v an­
couver, B.C

!fCa7:;t"imptor?~
~~~ ......~.

dun g hea p.
In the fa ce o f such incon trovcrtiblc

evid ence , ho w can any o f us dare to
feel free and ea sy abou t th e fu tu re'!
And since ou r con tinue d e xist enc e
de pen ds almost en ti rely upon om
performa nce as a service de dicated to
the pu blic good , how arc we goi ng to
pr eserve wha tever este em we may
ha p pen to enjoy, if the FCC takes
away our right to par ticipa te in pre­
cisely t hose activit ies which ena ble us
to fulfill t he fun ct io ns wh ich are
deman ded or us'!

Is there some means by which we
can help convin ce the Com m issio n
that it ou gh t not to limi t our par tici­
pation on thes e opera tions? Well , it is
clear that if we wish to in fluenc e the
FCC' s thin king o n the su bject. we will
not be able to d o so if we do not ope n
our mo u ths, \Vc sim ply canno t a ffo rd
to allow ou rselves to be lulle d in to
thin king that th is will be do ne for us
by som eo ne who loo ks after things at
long range. from Conne cticut . Th e
League will un do ubtedly ex press some
sen timen t on the matter. but this do es
not necessarily mean that it will co in­
cide with your id eas or min e . There SAlt OC Seventh An niversary Januar y
will be <I recommendat io n fro m 6-9, 1972. Advance Regis tr ati on
ARRL arr ived at afte r so me jo int $9 .0 0 per pe rso n e nt itles regist rant to
discu ssio ns am ong the Direc tors and S;\ROC Special ro om I:ate S12.00 per
sta ff. But in my opin ion th e FCC night plus ro o m tax , single or double
ough t to be notified by each individ - occu pancy , e.fft:ct lve J <l n uar~ 4 thru

. . 12, 1972 ; tick et s for ad mission to
~l al . ~ma teu r. spea king fro m hIS. own te chnical seminars. HAM RADIO
individ ual poin t of view . Th e n iles MAGAZ INE arid SAROC Happy Ho ur
pro vide. fo r th is. as you kno w, An d I Th ursda y, SWAN E LECT RON ICS and
ho pe sincerely that in this one in- SARGe Social Hour Frid ay , HY­
stance . at lea st. every single amateu r. GAI N/GALAXY ELE CT RON ICS and
wh eth er a Leagu e memb er or no t , w ill SAROC Cha m pagne Party Saturday.
sen d in h is com me nts in o rder to give Buf fe t Hun t Breakfa st , Sunday. La­
FCC his. sid e o f the pic tu re. Clubs dies who register will receive transpor­
sho uld discu ss the ir stake ill th e mat. ration for sho pping tou r, lu ncheon
ter also , and sho uld come to coll ec t ive an~ Crazy Hat prog ram . et the New
opinions which shou ld be relayed to Unio n ~Iaza Ho tel down to w n. Las
th e Co mm ission as welL We can' t Vegas, S a turda y: Advance ~eg l ~l r<l -

, , tion , wit h Fla mi ngo Hotel mid -nigh t
aft or? to allo w a single sto ne to show tw o drin ks. S14.50. Ad vance
remai n un tu rne.d , fo r the stak es are Registrat io n, with Flam ingo Hotel
alt ogether too high. Din ner Sho w (en tr ees Briske t of Bee f

Ano the r task whic h is essen tial; or T ur ke y) no drin ks. $17.5 0 Tax
there is no t a periodical in th is na t io n an d Gratui ty inclu ded ex ce pt for
which do es no t need filler ma ter ial for roo m. Fron tier Airlines SA ROC gro u p
it s co lu mns. There is not a single flight packagiJ pla nned fro m Chicago ,

LEAKY LINES
(continued from News I'age.Z}

pride and jealo usy as those who are
de votees o f gun spor ts'!

Unfo rtu na tel y th e im age o f am a­
teur radio in the public' s estimat ion is
mu ch less co mp lime ntary than we
wou ld like to believe . So far as the
ma n in t ilt: str eet is conce rn ed , we are
oft en regard ed as a gro up o f scre w­
ball s, playing around with kid s' toys.
We are lumpe d toge th er with stam p
collecto rs. spelunkers, model pla ne
fan s, kite flyers. bird wa tch ers, ama ­
te ur tax iderm ists, collectors of old
hooch bo tt les and seashell fanciers.
We ra te har dly any notice at all. If a
neighb orh ood urc hin's k illen is re s­
cue d from a tall tree by t ill: fire
de pa rtment, it will get fu ll cov erage
with dose-up p ictures o n page one o f
the )0 ,"<11 paper. But if a ham st at ion is
in acti on for 72 hours straigh t, assist­
ing in so me life-and-dea th situat ion
like an e.ar thquakc , ship wreck , dead ly
epide mic or volc anic eruptio n, en ­
abling a virtua l mir acle to occu r
thro ugh th e ama teu r 's dcdication a nd
passio na te co mm itmen t to servic e . if
it is re po rte d at all, it will very likely
turn u p on page 3 7, o pp osit e the t ide
table s and the lost-an d-foun d!

Of co urse , if there is a st o ry abo ut
T VI, th is will defin ite ly ge t fro nt page
co verage , acco mpa nied by an eigh t
colu mn scare-head, re udmg. LOCA L
HAM OPER ATO R POL LUTE S A LL
TV CHANNE LS VIEWERS DE­
MAND IMMEDIA TE ACTION. GOV­
E RNO R RECEIY ES PET IT ION , Per­
hap s I'm overstat ing th e thi ng, bu t
this is th e so rt o f th ing that hap pens ,
and it is being ma de ab undan tly clear
tha t our sto ck is jus t abo ut as lo w as it
ca n get. so far as th e gen eral p ublic is
concerned . If you do u bt th is, just
reflect upon th e num bers of bills
whic h have been in trod uce d in lo cal
legisla tu res against the int erests o f
ham rad io , J ust reca ll the numbers o f
lo cal or dina nces ugalnst an te nna s and
to wers. J us t remind yourself o f the
mill ion buck lawsui t against Gr id ,

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



CINCY STAG IlA :'tlFEST : The 34 th
Annual STAG Humfe st will be held all
Septem ber 26 , 197 1 a t St ricke r's
Grove, Com pto n Road, Mt . Heal thy,
Cin cinnat i, Ohi o . Doo r prizes each
hour . ra ffle. lo t s of food. Flea market.
mod el aircraft flyin g, and con tes ts.
Iden ti fy Me. Hamfes t and win prize ,
S5.00 cos t cove rs every tilin g. For fur­
the r deta ils. contact Jo hn Bru ning.
W8DSR , 6307 Fairh urst Aven ue . Cin ­
cin na ti OB 45 213

CASH FOR CO LLI NS 7.5S·3B RE·
CEIVER. WB5BFZ - 3008 South­
wes tern Blvd" Dallas TX 75225 .
2 14-3 6 1-6 6 1 1 - daytime .

2·l\-I ET E R F1\-1 IC.20, soli d sta te, min t
condi tio n w/mlkc. mount. Xt als for
.34/.94 . ,9 4/ ,94 , ,7()/ ,76 . Almost new.
Firs t check fo r $220 takes it. Bob
Brun kow 15 112 S.E. 44th , Bellevue
WA 98004 .

SALE - SB 301. SB 401, SB 100. SB
000. Pac kage $685 .00 or best offer.
M.O. or Cer ti fied Chec k. A. Zurkcr .
118 14 India nhead , Austin TX 7?l763.

197 1 TESTS·A ~SWERS " fo r FCC
First and Second Class License ­
p lu s "'Sc1f-Study Abilit y Test."
Pro ven! S995 Satisfaction gua ran­
teed . Command, Box 26348-S, San
Fra ncisco CA 94 126 .

HOO SIER E LECTR ONICS You r ham
headq ua rte rs in the he art o f the Mid­
west where on ly the finest amate ur
eq u ipment is sol d . Autho rized dea lers
for Drake , Hy-Cain . Regency. Tea­
Tee. Galaxy , and Shure . All equip­
ment new and fully guaran teed. Write
tad ill' fo r ou r low qu ote and t ry o ur
persona l friendly Hoosier service .
Hoo sier Elec tronics, Dept. D. R.R. 25,
Box 403 , Terr e Hau te . Indiana 47802 .

[I' we can demonstra te our dedica­
tio n to this principle o f pu blic servi ce,
conv inci ng the FCC that W I.' shou ld be
encouraged to co ntinue , and the n . if
we can begin, at long last . to mo unt a
cam pa ign o f in forma tion and orienta­
tion whic h will e ducate the hugh mass
of pe ople , then we can surely sco tch
all the accusa tions tha t we are nothing
b ut idle hobbyist s, playing with gadge ­
try an d gim mic kry , lik e a b unch of
ove rgro wn k ids.

We must mak e it abundantly clear
to the FCC and to the publi c a t large
that amateur rad io is an indi spen sable
resourc e .. , th at th e role of amateur
rad io is a necessary an d vita l one
withou t wh ich the pu b lic would suffer
an irreparable lo ss . . t hat it ren ders
incalc u lab ly impo rtan t service . . . is
responsive to public ne ed .. , th at it
stands ready to assume me an ingfu l
fu nc tions in times of catast ro ph e and
disaste r, and that th erefore it must be
ma intained in force ... indeed it mu st
be enco urage d to extend it s areas of
o per ati o n . . . not limited and pro­
scri be d and restricted to a narrow
field of act ivity .

Let ' s not lo se this thing by defaul t.
I hope you will wit hstand the tem pta­
tion to neglect or pos tpone it. Devo te
a small porti o n o f your time and
energy in what may well turn ali t to
be o ne o f the mos t im portant issue s in
ou r h istory as hams. Your ef fo rt may
be the t iny , lit t le gra in which will t ip
the scale s in o ur favo r. or wh ich. if
lack ing. may result in the even tual
weakening of our hobby.

Is th is challenge going to go un ­
answe re d? For all o ur sakes. I sin ­
cere ly and profou ndly ho pe no t.

K2AGZ-

tact that tnc hamIfro m Amrad Supply Inc . Send fo r
more interest and flyer. 1025 Harr ison St., Oakl and CA

nll t h i' 1'f'd of th,' 94 60 7,451-7755. area co de 4 15,

. U '-' .. . yuu ""UU'UIE LECTR ONIC SY~TE:\-I S: check o ut
_.' of amazement and ou r classif ied ads III Ju ne, J u ly, Au­

ccs when th e voices gus t')7 3 . 24 Hr. pe rsonal service f; o m

USSR ( ' , ( B ' \VA_BHB. Cata log 10¢. P,O. Box _0 6 ,
0 11I "" : J.~ca ~ [1 - New Egyp t, NJ . 08533.

edi tor who would not welcome items borne ou t by the
of public in terest which re flect the exh ibit at tr acted
partici patio n of ham op erat ors. Every atten tion than .,
ham sho uld a ppoint hims elf a com mit- fo rt y -o dd tab les put togethe r It was l Halfman, Los Ang eles (A 90046 ,
tee of on e to bring suc h stories to the the hit of the sh e .1.~ .. I . l

attention of the j ournalis tic clemen ts have seen th e look
o f his own area , so that a meaningfu l de light o n those 1',
st ream of source material may flow of ham s Ir
forth . T his ty pe of publici ty can be rain, r.uun America unu uure r rur- t trades. W5PE K.
extremely valua b le , for it can open flung plan ' s came booming thro ugh I
th e p ublic's eye s. If th e ma n o n the the speaker.
st ree t is u nawa re of the diffe rence Mor e tha n a do zen parents inq uired
bet wee n ama teur rad io and CB. it is about gett ing their kids invo lved in
ou r fault . .. no t his. We've simply ham radio, for it had become evide n t
been too unconcerned to set the ·tha t a ll thei r former ide as an d mtscon­
record straight And we ought to cep tion s had been erroneous. All the
ma ke sure th a t this ridiculous strua - previous rumor monger ing had been
lion is rec tifie d at onc e. discredite d in this simp le demoust ru-

There shou ld be a cen tra l clea ring tion . And the time it took in prepara­
agency formed in or der to colla te and tio n. o nly a 'cou ple of hou rs, mo re
classi fy all the printe d mater ial which than justified its elf in the result
is produced, mak ing it availab le for Th ere was nothing difficult abont
republication. th e en tire co unt ry over. th is. Every organiza tio n is see king
A file of pic to rials should also be such demonstrations fo r their pro­
accumulated so that ex tract e d p ho to - grams , and will be deligh ted to include
gra phs arc co nstan tly availab le for use it. And the lo cal ed itor will be j ust as
in co nju nct ion wit h cove ring sto ries. glad to repo rt lipan it ill th e pages of

Th ere is nothing unusual or unpre- his ne wspaper. I know th is to be true,
ccdented abo u t any of th is. It is an for I wrote J co lumn about it fo r the
every-day . co mmon, garden-varie ty - paper fo r which I do a semi-weekly
type op eration , similar to that milin- com ment. and it was accept ed w ith­
tain ed by every newspaper, mag azine out quest ion. I invit ed interest ed read ­
and press agency in the nation ers to get in touch . A goodly numbe r

If we are compelled to do some- did : som e are no w in the process of
th ing about creating a new image for becoming ham s, an d others are send­
ou rse lves, fo r gosh sakes, why can ' t it ing their kids . And th e column, re­
be done on an ad eq uate level'? Must it pr in ted in several o ther pe riodicals in
always be on the sam e scale as the near by towns . has brough t inq uiries
local garden grou p. the Ladies ' Aid. or by the sco re . I

t he bo osters' club'? I once wro te in this space ab ou t a
Rece ntly, when I part icip a te d in a cert ain ph ysicia n/ham who had got ten

local ho bby show her e in Kinnelon , a cit at ion from an Afri can cou ntry in
given in th e school gym, and th ey whic h thousa nds o f lives were saved as
wanted to sandwich my portable ama- a re su lt of h is shippi ng an ant ibio tic .
teur sta tion be twe en a crewel em- The certificate, signed by the Presi­
broidercr and a colle ctor o f bubble de nt o f tha t land . sta ted that the
gu m base ball cards. I in siste d up on docto r ha d done mo re fo r intern a­
being given a comp lete ly sequestered tional goodwill and amnity than a
pos ition, apart from all the o thers , dozen Peace Corps. Thi s Is th e real
placed alo ne bec au se o f th e compur- fun ctio n of amateur ra dio, and it
atively mo re ser ious nature of this wo uld be trag ic if a new interpretation
particu lar ho bby . ama teur radio . of the regu lat ions were to den y us nie
The committee acce de d to m y re- co nti nued op portu nity to serve it . as
ques t . and the validity o f this was we always have .

(Continued from News Page 5)

sion of the rad iation ang le using the
lo nger an te nn a (i.e .• higher gain ).

An e xcellent fibe r glass housing can
be o btained from Sears Co. in the
form o f a telescoping fibe r glass "cane
pole " in length s o f 1(j and 20ft. T he
th ings are ho llo w up to the tip a nd
st ructurally ideal. Price var ies. bu t the
last o ne I go t two years ago was less
th an S I5 for the 20 ft ver sion . Th e
po les are also available in so me o f th e
local d isco un t houses for less mo ney ,
but the tip sect ion is not always
ho llo w, Shakcspcar is in the an tenna
busi nes s too, and alt ho ugh they ha ve
no t been contacted by me as of th is
lett er, they m igh t provide a reasonable
hou sing .

By elimin ating th e radials an d 'peel­
ing ' \4 wavelength of bra id back o n
the feed- lin e a simple skir t can be used
without th e moun ting pr o blems o f the
radi als. The impedance with this skirt
increases fro m 50.11. to somet h ing over
75n though , and 75n feed-line and
an tenna elements should be used with
th e skirt t y pe .

I agree wit h your findings co n­
ce rni ng any filler materia l wi thin th e
housing. It does no t hurt the anten na
10 'slo p ' aro un d a little . There is
d efinit ely a pro blem caused by using a
fiber glass Filler or pla stic " casting
resin." Som eo ne suggested plaste r bu t
I have never tr ied tha t . . . I suspect
ANYTH ING we t on the inside will
detr act from the an tenn a's perfor­
mance .

F inally, Glyplal varn ish just at the
joints will wa terproo f and pro tect
them. Clear nail poli sh works, too.
an d allow the builder to inspect th e
j oin ts at a late r date withou t dam age.

R.E. (Bob) Schlen ker WA8 ABT
564 6 Sk yw ay Drive NE

Coms toc k Park :'tIl 49;l 2 (

LETTERS

brough t on th e basis o f a p ho ny T VI
co mplaint. caused by the co m­
plainant's own insist ence up on using a
fau lt ily des igne d antenna am plifier de­
vice . The se <III demonstrate an all too
eage r willingness to relegall;: us to the

News Page Six
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Donald Kochen K3SVC
188 9 August Avenue
Dundalk MD 21222

TRANSFORMERLESS
power supplies

I n t he past te n yea rs , amate ur radio has
shifted emphasis from electron tu be to

solid state t echnology. Thi s shift ha s
opened new areas for inno vat ion . Circuitry
need not be converte d to solid sta te on a
one-to -o ne basis with the vacuum tube
count erpart. Accord ingly , the new genera­
t ion o f equipment performs more complex
functions while using less components t han
previously possible. Old ideas can be re­
examined in this light and may y ield new
resu lt s.

This art icle describes a capac itor-input ,
dual -vo lta ge power su pply tha t is sui table
for lo w power applications. It d iffers from
the line -operated ty pe found in t he o ld
ac-dc rad ios in t hat the "hot" side of the
line is electr ically isolated , t he output is
volt age regulated , an d effici ency is high ­
sinc e the voltage is dropped across a
react ive component.

Na turally the safet y of suc h a d evic e
immedia tely comes to mind . Appliance
shock hazard is measured in terms o f a
leakage current , whi ch is that current
wh ich result s wh en a wire is connected
between ground and the appliance chassis .
All appliances have some leakage curren t.
In fac t , any object that is even near house
wir ing has som e voltage indu ced upo n it ; t o
demonstrate th is, ho o k an ungro un de d
wire to the high-i mpedance ver t ical ampli ­
fier of a sensit ive oscillo sco pe.

F ig. 1. TransformerJess power supply.

14

Fig. 2.
Ac constant­
curren t
generator.

To be accepta ble from a safe ty view­
poin t , any leakage current must be mini­
mized to a level consiste nt wit h curre nt
engineeri ng practices. With this in mind ,
th e capacito r-input power supply can take
two different forms, depend ing on th e
particular application :

1) The spec ial case, when the devi ce to
be powered is electrically insulated from all
other equipment and any exposed metal
chassis (such as d riving a d e re lay coil). In
th is special case th e output may be allowed
to "float " II 5V abo ve ground .

2 ) The genera l case , wh er e o ne output
te rmina l of the su pply is electr ically con­
nect ed t o a chassis or to some o ther
equipment t ha t has a chassis. In th is case
the ca pa citor-in pu t power su pply must be
used eit her with a grounded three -co n­
ductor ac power receptacle or with an
isolation transfor mer .

}\. low voltage, lo w current powe r sup­
ply ca n find many applicat ions around the
ha mshack. Many transistorized gadge ts
such as preamplifi ers, freq uen cy conver­
ters , elect ronic keyers, and speech pro­
cessors need on ly tens of mill iamps to
operate. In addit ion , some IC proj ec ts
requ ire both positive and negat ive voltage
sup plies.

Bench-ty pe variable power supplies are
fine for testing equipment , bu t it is a
sha me to tie them up powering mis cel­
laneous gadgets. Asid e from using a ba t-
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tery , the alternative is to build a separate
power su pply for each gadg et.

Ty pically > a 6 or 12V filamen t trans­
former is used to build the convent iona l
power supply . Most ha ms have several
filam ent transformers in th eir junkb ox ; but
they are often "boat ancho r" types and are
therefor e estheti cally un sui table. Rat her
tha n purchase a small IA filam e nt trans­
former , a power supply ca n be built as
outlined in Fig. 1.

As sho wn in Fig. I , t he 1l 5V so ur ce is
convert ed int o a consta nt curre nt gen era-

r--l*4r--4>--~o-----, +VI

CI

0-----1

'------j<I----.- - -.--- -o------, - V2

Fig. 4.A sim ple zener diode w ill provide effective
regulation at loads of up to 1VI.

RL I

as long as t he reactance of the ca pacitor is
mu ch greater than t he res istance. The
cur re nt flow is de term ined ma inly by the
size of the capaci tor and is independent of
the resistor. This approximation is valid
wh en VI is mu ch greater than V2. The cu r­
rent available is then:

RL2
or

[CRM S)
I
I

= VI
XC;

= 115 (2rr60C)
es 4300 C

v lN

P = (I I)' RLJ + (12)' R L2

Fig. S. A t h eavier load s, a tran sistor regulator
provid es better regulation an d less ripple .

RL

0 2

RI

I /C (/l FJ '" 40 mA I/lF
If a pair of rectifi ers and filte rs are

ad ded t o this ac constant -current gen ­
erator , as show n in Fig. 3, t he resu lt is a
positiv e curr ent gene ra to r and a negati ve
current generat o r that are independe nt of
each o t he r. Moreo ver , each genera tor has
an average current capability of one-half
the to tal I, or 20 mAI/lF .

The ma ximum power delivery to th e
load is

12t f\...J 0 1

Fig. 3. Rec tifier arrangement fo r indepen dent
posi tive and negative output .

tor. Thi s ac co nstant cu rrent is t hen split
an d rectified into a posit ive and negative
constan t cur rent. Th e dc elements are then
led int o a comb ination con st an t-curr ent ­
sink a nd voltag e regulat or. This is a device
that will draw a co nstan t current whil e
maintaining a co nstant output voltage. Th e
purpose of the constan t-curre nt-sink is to
limit t he voltage at t he o ut put of t he
rect ifier so t hat it will be independent of
the load resist or s R Ll and R L2. This
re lax es the voltage to leran ce of the filte r
capacitor. The o ut pu t voltages and curre nts
are independe nt of each ot her.

Co nst an t-Current Generator
When a capacitor an d resistor are co n­

nected in series as in Fig . 2, they will
approximate a constan t-current genera tor

SEPTE MBER 1971
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or

5 1 CI C2

0---1 E-----1

"1/2 A

7.5 IJF 7.5 }1F
150V 150V

IN540 C3 C4 RI R2

J
'OO J 10 0 270 IK
)IF IlF IW II2W
35V 35V

01
2N363 4

0 3

+ 15 VDC

-6 V DC

Fig. 6. Low-voltage trenetosmerlees power supply.

Note t hat the input capac itor must be a
non polarized type of sufficient voltage
rat ing. In this case, a pa ir of CL33s were
used in series to give a volt age ra ting of
300V. The effect ive capacitance of 3.7,u.F
in the curre nt genera tor led us to expect an
average output current capabi lity of about
74 rnA (= 3.7flF x 20 rnAlfl F).

The circu it of Fig. 7 is an example of a
simple low-curr ent supply . Again, more
output current could be obtained by better
filtering.

If a d ual supply is no t needed, one

~GND

~ D2
IN3 0 2 4

D4
--' IN3 0 24

Fig, 7.
L ow-curren t
power supply.

C2

1
10 0 0
.F
30V

DI

FI
II2A

D3

IN540

IN5 40

.---1*-..-- - -..--- --{) +14 V DC
(4 0 mAl

"--/<t-- ......- - -<>-- - --o - 14 VD C
(40 rnA )

NE-2

lOOK

CI

Vo ltage Regulator

The voltage regulator must draw a con­
stant current regard less of t he load ; other­
wise the vol tage at C2 would rise up t o
ll 5V under light loading. For loa ds d raw­
ing less t han IW, a zener will probably
suffice as in F ig. 4. But for loa ds drawing
more t han 1W, a transist or ized regulato r as
shown in Fig. 5 will provide better voltage
regulation and less ripple. When RL is very
small , all the current /2 goes through Q2 ;
wh en RL is very large, all t he cur ren t goes
through Q l. If R I is chosen t o be equal to
the smallest load resistance RL to be
encount ered , than t he voltage regular will
draw a constant current with no appre­
ciab le rise in in put voltage.

Practic al Exa mples

The circuit of F ig. 6 was constructed t o
verify per formance. Note that a t hree­
prong pow er plug and receptacle are re­
quired to assure a grounded output. The
second gro und prong is connected through
a fuse to the gro unded cen t er cond uctor to
guard against improper ac wiring . If the
wiring is reversed , this fuse will disab le t he
power supply an d the neon bul b fault­
ind icator will light.

Asym metrical ou tpu t voltages of +15V
and - 6 V were selected to demonst rate
flex ibilit y . At curren ts up to 55 rnA, the
- 6V signa l had 0 .1 V ripple; the +15V
signa l showed a ripple of G.0 5V.
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Fig. 8 . S ingle-polarit y low-curren t sup ply.

6 0 ", A

~r ::-::,--, - -, I' ~ELAY
OUT PUT

II ~ VAC

tor-input po wer sup ply can be used to
en ergize mo st low-po wer re lays.

When pow ering lo w-vo ltage relays, it is
usually not ne cessary to have a grounded
ou t pu t. No iso la t io n tra nsformer is re­
qu ired if the relay co il is insula t ed from the
chass is. F igure 10 shows a ty pical relay
power su pply.

Ou tpu t curr en t an be d oub led by use o f
a br idg e rect ifier as in F ig. I I . Since bot h
po sit ive and negat ive currents are u ti lized ,
the ou t put curr ent is 40 m Alpf of CI , o r
in this case 80 rnA. As befor e, it may be
fo u nd tha t th e filt e r capa cito r is u nneces­
sary and may be elim inated .

Fig. 11. A capacitor-fe d bridge do ubles outpu t
current capability of power sup ply.

Fig. 10 . The energizing swi tch should be at th e
input o f th e po wer supply, a s shown. The load
(relay coil) should be connected to th e o u tp ut o f
the supp ly a t all t im es to limi t the voltage at C2.
F or so m e relay s it mig h t no t be necessary to
fil ter the su pp'Jy and in th ose cases C2 can be
elim ina ted .

S '

02
IN3 0 24

~GNO

FI

II2A

IN 540
0 3 C2
I N ~40 JIOOO

" F
30V

NE- 2

lOOK

Cl DI

Two Co nd uctor Wiring

Capac itor-input power supplies must be
used with a n iso la tio n transfo rmer if th ree­
co nd uctor ac power is no t availab le . This
beco mes pra ct ical if diff er en t volt ages are
need ed : since o ne iso latio n transformer can
power several low-cu rr ent power su pplies.
An isola tion tr ansfo rm er ca n be built by
th e ol d tric k o f ho ok ing two sur plus
filament t ra nsfor mers t oge ther as in Fig. 9 .

Surplus d e rela ys are very inex pensive
and are readily ava ilab le at mo st hamfest s.
Their major d rawback is that t hey usually
req uire a 24V d c po wer supply. A capaci-

o ut put polari ty ca n be obtained by simply
sho rt ing on e o f t he recti fie rs to gro u nd as
in F ig. 8.

2 " F
6 0 0 V

Ll f--t--j*~t----t----~O + 14 voe
(4 0 mAl

Fig. 9. Se ck -to -be ck filamen t transfo rm ers pro ­
vid e isolat ion wh ere no three-wire ec is available .
Cl - 4 are nonpolar.

Co nclusio n

In th is art icle , I have atte mp ted t o
illustr at e various applica tio n tech niques o f
th e capac it or-input po wer supply , ra ther
th a n give co nst ruct io n d et a ils for a ny o ne
pro ject. Alt hough t he circui ts described are
certain ly rep ro d uc eab le , they are pre sen ted
in th eir simplest fo rm and cou ld b e im­
proved u pon by better vo lta ge regula tor
and filt er d esign.

Line-o perated pow er sup plies requir e
greater care in wirin g and an u nd erst anding
and respect o f the po tentia l dan gers in­
vol ved . If you 're unsure , sti ck with the
isola t ion tra nsfo rm er!

K3SVC-
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Melvin H. Sha dbolt, Pres.
ATV RESEARCH
13th & Broadway
Dak o ta City N B 68 731

BUILD A SOLID-STATE MODULE TV CAMERA

! imagine almos t everyone involved in
elec tro nics in th is day and age ha s, at

one time or ano t he r , wished he had a
closed-circu it T V came ra fo r one purpose
o r th e o ther ! Whet her it be used around
th e home to ke ep an «eye" o n the kids or
in your business for sur veillan ce purposes a
eeTV camera can be an ex tremely valu able
tool. While nu mero us assembled ca meras
can be purchased on th e marke t today
most of us have th at ever pre sent urge to
do-it-o urse lves !

If you are a little rusty on T V circuit
theory, tackl ing a co mple te vidico n T V
ca me ra yourself might appear to be so me­
thi ng mo re tha n you bargained for. But
such is not the case with this co nstructio n
ar t icle, since the came ra we are abou t to
describ e makes use of fo ur fac tor y-wired
mod ules (five , if ca me ra is to be battery
o perated ). These modules constitu te th e
en tire video , rf , vert ica l swe ep , horizontal
swee p , and vid ico n B+ circui t ry , req uiring
only a few sim ple int e rcon nect io ns and
miscellaneous ex te rn al adjustm en t co n­
troIs.

This is the simp les t and quickes t ap·
proach to a TV cam era th at I know of th at
will sti ll give a person the feeling of
building it himself! The const ru ctor ca n
plan his ow n layou t , ca bine t to be used ,
plus ge t practical experie nce in assemb ling
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the vidicon fo cu s and defl ection coils and
tu ning up the fini shed camera. Through the
use o f came ra mod ules, total co nstruc tion
time is cu t drasti ca lly over a sta nda rd
hand-wired project. Most construc to rs
sho uld be abl e to have the ir camera oper­
ati ng within a matte r of one or two
even ings.

Theory o f Operation

To better un derstand th e descrip tion
that fo llows we su ggest th at you refer to
th e schematic diagram sho wn in Fig. I .

T he pictur e to be telev ised is o ptically
foc use d through a lens sys te m on to th e
ligh t-sensit ive target portion of the vid icon
tube. T he " charged " o ptic al pattern form­
ed on the target is th en electro nically
scan ned point by po in t and line by line
fro m th e ba ck side via a sh arply focused
electr oni c beam. As th e beam travels across
th e "target current is a llowed to flow
th rough the target circu it, th e intensity o f
wh"ich is proport ional to the amoun t of
light at tha t part icu lar point. Thus the"
o pti cal image is conv ert ed to an equivalent
elec trical signal.

To properly co ntrol the foc using of the
electron be am, as we ll as its int ensity , we
mu st provide a mea ns of con tro lling th e
screen volt age and th e con tro l gri d bias.
These are provide d by the elec trical fo cus
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CO D E MAST ER t a p e s are 2·t ra c k mon a u ral ; a va ila b le in two st y les, 7 inc h re el l 3~ IPS ) a n d ca ssette. Be sure to
sp ec if y both the p ro gra m (CM · 1 , etc) a nd th e styl e ( r" e l or c a ss e tte ). An y ta pe . $ 6 .95 p o st paid USA 4 th cl a ss . An y
t w o lapes, $ 13 .0 0 ; a ll t h ree , $ 17 .00 PPD . F o r a ir sh ipme nt in USA e e e 50 ¢. p llr cas set t e Or S Oi p e r ra il I.
Immed iat e delive ry . Mast er c ha rge a n d Ba n k a m e r ica rd ho nor ed; g ive u s 'yo ",r ac c o un t numb e r. C O D EM AS TE R
tap e s a re maCle o n lv b y P ic k ering Ra di o Company, POBox 29A , Portsmouth , RI 0 2 B71 . S e e y our dea ler Or o rd erdirecl. Sal isfa ct io n gu ar anteed. ..J
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C M -2 : For E x tr a ·Class lic ense
st udy. Most ly s t raight text. some
cOd e gr o u p s. 1 h o ur ar 20 WP M , Y.
hou r ea c h al 2 5 a nd 30 WPM. For
real aRC, play t hi s tape at t wice
speed !

As men tioned in t he preced ing pa ra­
grap h, the signal cu rre n t flows th rou gh the
56 kf2 loa d resistor an d also through a
special I Gn resisto r. T he purpose of thi s
resistor is to prov ide fo r automat ic ligh t
com pensation . Basicall y , it fu nct ion s as a
current-lim itin g circuit which tends to ra ise
or lower th e overall de target voltage
present at the junctio n of the 56 kn
resistor an d the 0 .00 I I1 F capac itor, de­
pend ing on the average amo unt of light
falling on the vid icon target.

Th e time consta n t provided by the I
e n resistor , th e .00 I pF bypass capacito r .
and the input capacito r (i n the video
module) det er mines the proper response
ti me of the circuit. Ligh t variatio ns up to
1000: I can be handled using th is sy tc m
wit hout vary ing the sensit ivity of the vid i­
co n tube or the iris o n the len s, Should
variatio ns greater th an th is be en countered

standard video moni tor , or if desired , dr ive
the 1'.10 D-4, a modula ted rf oscilla tor mo­
dule wh ich makes it poss ible to feed a
conven tiona l T V receiver wit hout th e need
for modificat ions.

CM- 1 Y.! : An in t e r m ed ia te tap e, es
pec ia lly for G e n e ra l C lass e " a m
study. No instruction : just practice.
Y. h r 1 1 WPM; 1 hr 14 WPM ; Y, h r
at 1 7 WPM. Includes COCled groups
anClstra igh t te "t.

IS IT EASY TO LEARN THE CODE?

CM ·1 : F o r Ihe begi n n er . A c Om ­
plele course of inSlruc t ion is on th e
tape. . Prac t ic e mate r ial at 5 . 7 . 9
WPM. Prep ar l!$ you for Novic e e x ­
am. Incl uClI!'$ COd e gr oups and punc
ruattoo.

Fra n kly, no . Ne ither was it easy to lear n how to read w itho ut two things :
Proper inst ruc tio n, an d p ract ice. CO DEMASTE R tapes, pro ven in over f ive
yea rs of sa les o f thousands of tapes all over th e wo rld , give yo u that essent ia l
instr uc tion . No other te ach ing syste m offer s you a more pro ven me thod .
mo re acc u rate send ing, more co m plete gu idance. Se lect yo ur CODE·
MASTE R ta pes below!
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adjust pot an d beam adjust po t shown
connecting t o pin s 6 and 2 of th e vidi con ,
resp ect ively .

The signal curre nt flowing in the ta rget
circuit , yo u will note, flow s thr ough a 56
Ul resisto r (target load ) and th en thro ugh
a special I Gf2 res istor. T he cha nge in
curre n t, as a result o f the scanning beam
traveling across th e light and dark are as of
the photosen sit ive ta rge t, causes a voltage
dro p variation in proport ion to th e signal
curren t. This var iation re present s a very
low-level video signal t hat must be ampli ­
fied by a high-gain , low-no ise video ampli­
fier strip.

This is th e purpose of the ATV Re­
search Video Mod ule MOD-I . It is a six­
stage circu it incorporating high input impe­
dance, 70n output imp edance, as well as
pro visions for inserting vertic al an d hori­
zo nt al sync-blan king pulses. Stab le per for­
man ce of the o ut pu t mixer sectio n of th is
mod ule is achieved th rough a t hree-sta ge
feedback circuit . Out put of the video
module is approx ima tel y I V p-p, sta ndard
negati ve-going sync. The signal from this
module is designed t o d irectly drive a

Iii
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Figure 1

the vidicon sensit ivity can be in creas ed or
decrea sed by raising or lowering the target
range po t adjustment. To o high a setting of
this control will result in excessively con­
trasty an d distorte d video whil e too Iow a
setting will result in washed-out pictures.

Many CCTV users do not have access to
a video monitor in which the video ou tput
from the camera can be fed directly in to
the video amplifier of the monitor. There­
fore, qu it e a few users pr efer to make use
of existing TV rece ivers; although it is
possible to mo dify these sets to acce pt the
video output fro m the cam era directly into
the firs t vide o amplifier stage, it is no t
generally a popular practice . In the first
place, many of the present-day receivers
are ac/ dc devices that presen t a ser ious
shock hazard when connecting the ground
of the set (actually one side of the power
line) to another piece of equipment .. . in
this case the TV camera . Second, mo st
constr uctors are no t familiar eno ugh with
the set to perform the necessary mo difi­
cations without conside rable tro uble . Some
set s requ ire a video po larity invert er stage,
ot hers simp ly don't have sufficien t gain to
function pro perly. Consequ ently , in these

cases, the rf modulate d oscillato r (MOD-4)
is used .

The MOD-4 is a single-stage oscilla to r
incorporating 3 ' fixed printed circu it tank
coil ex te rna lly tuned via a 4-40 pF trim­
mer. Operation is on either of two adjacent
low-band channels, depen ding on which
one is vacant in your are a. Video from the
video mo dule is fed to the oscilla tor to
effective ly modulate it, providing a modu­
lat ed rf outpu t signal that can be rec eived
by any standard TV receiver. The 68£2
terminati ng resistor provid es the prop er
load fo r the output circu it of the video
mo dule and must not be forgott en. (When
using the video module to directly feed a
video mo nitor this 68£2 resistor is located
at the monitor ... no t at the camera .)
Slight alteration of this resis tor affords the
cons tructor the opportun ity to increase or
decrease the mo du lation level over a mo d­
erate ran ge in orde r to obtain the be st
possible picture: It 's not recomm end ed
that a value lower than 39 n or high er than
120" be used.

Vert ical and horizontal sweep, required
to deflect the vidicon electron beam up
and down and across is obtained by the
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verti cal module (MOO -2) and the hori­
zontal module (MOO- 3) . Both of these
units consist of a blocking oscillator, buffer
stage , and output stage. These tw o mo­
dules, toget her , constitu te a com plete syn c
and b lanking generat or as well as the sweep
am plifi ers. Both mod ules allo w for exte rna l
adjustment of t he frequency and sweep
am plit udes.

In the case of th e ver tica l module,
ex te rna l adjustment of the sweep linearity
is also provided .. . this not being required
on th e horizonta l mod ule . The vertical
blanking signal feeding th e cathode of the
vidicon is req uired to prevent vertica l
retrace lines from appearing in th e televised
picture du ring the periods th e beam is
returning from the bo tt om of th e ta rget to
the top . For techni cal reasons of little
in terest , this is not necess ary for the
horizontal ret race. Bo th mod ules also pro­
vide a combination sync-blan king pulse
whi ch is mixed with the video in the video
mod ule to form a composite signal cap able
of locking the scanning oscillators in the
TV receiver .

When t he camera is to be power ed from
the l 20V power line it is impo rta nt to lock
the vertical sweep module to th e frequen cy
of the powe r line by connecting line lock

pin 4 to one side of th e 6V feeding th e
vidicon filam ent. In this manner , any re­
sidual hum, either in th e camera or in the
T V set, will appear stationary on the screen
ra ther th an " crawling" through the picture .

As can be seen from th e schematic, the
entire camera can be operated from a
low-vol tage source of approxima te ly 12 V,
tapping half way to pr ovide the 6V re­
qui red to operate th e vid ico n filament. The
on ly o t her voltage required is th e 20DV
which can be obtained one of two way s.T f
it is desirable to op erat e from th e power
line, t he B+ as well as the low voltages
req uired can be obtained from a trans­
form er supply. A typical reco mmended
circuit is shown in Fig. 2 .

Another approach would be to build
only the 12V portion of th e reco mmende d
sup ply using two 6. 3V filament trans­
fo rmers in series. These tran sformers are
readily available from a mu ltitude of ele c­
tro nic distributor s and provide a simple
mea ns of obtaining t he required low volt­
age. The B+ can t hen be ob tained wit h the
de-de B+ module (MOO-5). This is an
in teresting app roach to obtaining the 200V
since it takes - a drive pu lse from th e
horizontal module,a mplifies it , th en recti­
fies and filt ers it all"withou t the use of

11",'-:---"-'---, 01 - 04 400V PIV Sit ICON DIODES
l oo mA

r - - - r--- --- -- +
4()(lVUC

TO VIDICO N

C()/IITIlO t

DC VOI.TAGE AOJ

TO "L1NE tOCK IN '
0l\J VERT
MODUtE

SEPTEM BER 197 1

63VAC
TO VID. F ie

Figure 2
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Figure 3

MOD UL E COL OR

V IDEO MOD 1 BLACK

VER T MOO -, YEllOW

HOR IZ MOl! 3 GREEN

", MOD 4 "CO

"' MO D 5 ORA NGf

Bottom inside view of camera shows pots and
other mise" parts mounted on a master P C boar d.
Note parts are mounted on copper side of bo ard
except th ose related to power suply . This is done
to conserve space .

hea vy , bulk y components. Since the rip ple
freq ue ncy is tha t of the horizon ta l sweep
(1 5. 7 5 k Hz) , very sma ll filte r cap acitors
can be used , thereby keeping the size very
smalL Of course, th e d e-d e mo du le is
invalua b le for provid ing the B+ when bu ild­
ing a cam era to be completely batte ry
opera te d .

Vid icon Electromagnetic Fo cus ing!
Defl ect ion System

T hu s far no mentio n ha s been made of
the manner in which the vidicon" is elec tro ­
magnetically focuse d or deflecte d; th e
prime conce rn to this point has been th e
modules the mse lves. However, to fully
un ders tand the o pera tion of t he camera,
you sho uld spend a few moments to
hecome fam iliar wit h th is ph ase of the
ca mera also . Since the camera modules
have bee n d esigned to incorpora te t he mos t
economical and t he m ost read ily availab le
vid icon tu bes (namely the 1 in. d iamet er
electromagnetically focused and d efl ected
ty pes such as t he 703 B, 7735A, 6326A), it
is only na tural that it be des igned to accept
presentl y available focus and de flect ion
co ils.

A de ta iled descriptio n on asse mbling
thi s portion of th e camera is not necessary
since the inst ru cti on s pr ovided wi th the ki t
o f coi ls is quite ade q uate . Briefl y , however,
th e vert ical and ho rizontal de flection co ils
are mo u nted on a fo rm larg e enough in
diamet er to allo w th e vidicon to slip in to
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it. This assembly, k now n as a yoke, "fit s
into the focus coi l which envelo ps the
entire fron t en d po rt ion of th e tub e. The
vidico n target ring sea ts in to the target
con nec to r located in the front end o f th e
focus coi l.

T he first questi on th at usu ally co mes to
mind involves th e use o f a focus coil: Isn 't
the tu he elec trosta t ica lly focused? Yes, it is
elect ros ta t ically foc used - bu t it is also
electro magne tically fo cu sed . The vidicon
tube inco rpo rat es a unique low-velocity
scanning sys tem and req uires an axia l
magnetic field to pro duce a one -loop sp iral
pa th from t he electro n gu n to the ta rge t.
Th is is produced via th e exte rnal foc us co il.
Fi ne adjust men t is prov ide d by the electro­
stat ic focus adjust po t wh ich varies the
voltage on the grid (pin 6) of the tu be.

G~nera l Hooku p Ins truct ions

Whether yo u are using all five of th e
modu les to buil d yo ur T V camera o r jus t
some of the m, keep the fo llowing points in
mind.

Alw ays be certain yo u ma ke th e co rrect
connections to the prope r pins; other wise
serious da mage ma y resu lt to the module !

Use the sch'ema tic diagram show n in
Fig. I and the mo d'ule pin layou ts shown in
Fig. 3 to det ermine the proper connectio n
of the pins to the rest o f th e circ u it ry an d
to the o th er mo d ules.

C
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STEP UP TO TELREX
Professionally Engineered Antenna Systems

Single transmission line "TRI-BAND® ARRAY"
By the only test that means anything . . .
on the air com paris on .. . thi s array con­
tinues to out perform al l co mpet it ion . ..
and has for two decades. Here's why
· . . Telrex uses a unique t rap desi gn
em ploying 20 HiQ 7500V ceramic con­
densers per anten na. Telrex uses 3 optl ­
mum-spaced , optimum -tuned reflecto rs
to provide maximum gain and t rue FI B
Tr i-band perfo rmance.

ONLY TELR EX GIVES YOU ALL
THESE FEATURES ...
• Power rati ng 4 KW PEP ...

rain or sh ine
• Wind rat ing surviva l 110 MPH
• Patented broad -band coax ia l Balun
• Heavy-du ty steel gusse t mou nt ing

plate
e A lum inum boom 2 in ., 2% in. 0 .0 .

x 18 ft.
Large diameter, .058 wall taper­
swaged dural ele men ts for minimu m

we ight and except ion al strength
to we ight rat io

• Stain less steel elec tr ica l hard ware

With a Te lrex Tri-band Array you get 49
Ibs. of educated al uminum engi neered
and bu ilt to provide many, many years
of performance un matched around the
wo rld by any other make. Long est ele­
ment 36 fl. T urn ing radi us 20 ft. Shi pp ing
we ight 65 lbs. Ship ping conta ine r 13 in.
x 5 in. x 13 fl.
Note: If not ava ilab le f rom yo ur dealer,
order d irec t. You' l get fast, personal
service.

Tel rex Labs are des ign eng ineers, inno­
vators and man ufactu rers o f the wo rld 's
f inest 3/4 to 160 meter co mmu nic at ion
systems and accesso ries pr iced from
$25 to $25,000.

For technica l data and prices on co m­
plete Telrex line , write for Catalog PL 71.

Elements shortened
to show details.

TB5EM S395
BALUN

TRAP

$ 175.00
$355.00
$ 39.95
$ 59 .00
$ 63.95

TYPICA L T ELREX "MONO-BAND" AN T ENNAS
J 5M 317 - "Monarch", 10 DBD, 3 EI., 4 KWP, 2-1/2" 0 .0 , 17' boom
20M326 - " Monarch". 10 OBO, 3 EI., 8 KWP, 3-1/2" 0.0, 26' boom

2M609 - "Monarch", 14 OBO, 6 EI., 6 KWP, 1" 0 .0 ,9' boom
2M8 14 - " Monarch". 16 DBD, 8 EI., .8 KWP, 1.375" 0 .0, 14' boom
6M516 - " Monarch" , 13 DBD, 5 EI., .8 KWP, 1.5" 0 .0, 16 ' boo m

and ------ many. manymore! send for PL-77 Dept. C

-I-:el.-ex LABORATORIES
,~ • I TV And Communrcatrons An tenn as Since 1921

Asbury Park, New Jersey 07712 201-775-7252



Figure 4

....­,....

Top inside view o f camera sho win g the len s, len s
mo un t, rocus-derfecnon coil assem bly, vidicon
tube, pow er supply to rear an d the five modules.
The m odule orde r is; from fron t to back : V ideo
module and RF module on th e side with the
po wer transformer; Vertical module, horizon tal
modu le and HV module on opposi te sid e. Po wer
supply filter capaci tors, tran sistors and rec tifi ers
are shown occupy ing the rear port ion o f the
camera . Beam, fo cus and target pots shown on
rear panel.

breadboard came ra be sure to usc a me tal
panel fo r at least the front end of the
camera for mo unting the focus coil and
lens. T his pa nel should also fol d back to
shield th e video mod ule ... o therwise rf
int erfer ence migh t rend er the camera in­
operationa l. Tot al shield ing of the fro n t
end of th e came ra is no t usually required ,
excep t in high interferen ce areas, bu t at
least part ial sh ield ing is always req uired .

Bot h link o ut pu t co upling and capaci­
tive co up ling have been provided on th e rf
mod ule. T he sche matic shows it hooked up
for link . However, depending on the T V set
used an d length of line , the capac itive
cou pling may provide th e best p icture . In
th is case connect the TV set to terminals 2
and 9 rather th an 8 an d 9 .

Deluxe install ations may desire switch ­
able video and rf out pu ts. T his is ent irely
pract ical. Just remember to keep leads
short and direct.

Tuneup Inst ruct ions

Tuning up the camera is really easy if
yo u will simp ly fo llow the proc edure ou t­
lined below:

l. Begin by setting the bea m po t to
max imu m nega tive voltage ; the target po t
to +80V; focus pot to + I IOV; hor izon tal
wid th to maximum resistance; hori zon tal

;'------
e-

, •

.> / ~

STRII'S Of 5 LACK
ELECT~.CA L J APE

O~O'''''''''Y e' - . 11"
SHU T Of "'OlIn UlIjRUL £O
TYPING PAPER

Do uble-check all co nnections befo re
applyi ng power.

Locat e the video module ncar the fro n t
of one side of th e focus co il to allo w a
sho rt lead to connect from it ove r to the
target con nect or . Place th e rf module near
the rear o f th e foc us co il on the same side.
Place th e vertical module on th e op posit e
side of the focus coil near the fro n t and th e
horizontal mod ule on th e same side, near
the rear of t he focus co il. The B+ mod ule
call be placed near t he back of the came ra
close to th e hori zo n tal module. As in all
good enginee ring, keep leads short and
dire ct.

Ex tra gro un ds have been provided on
each of the mod ules. T hese can ge nerally
all be grou nded ; ho wever , in certain in­
sta nces, depending again on individua l co n­
stru ctio n layo ut and wiring practices, th is
may resu lt in a ground loo p being formed .
Most oft en t his will occur in th e video
am plifier stages since th is is an extremely
high-gain unit. When it happens, most
oft en it will result in a self-osc illa tio n. By
re moving o ne or more of the grounds and
gro unding them to d ifferen t po in ts on the
chassis, t h is co nd it ion can be q uickly an d
easi ly co rrec te d .

Scien ce students and ot her exp eri­
ment ers desiring to bread board the cam era
for demonst rat ion or lab pur poses shou ld
keep on e more th ing in mind . The fro n t of
the vidicon is ex tre me ly sensit ive to rf
signals such as those rad iated by local AM
broadcast stations. If yo u are pla nning a
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STA'\lDARD PHDTO REFL ECTOR

100 WATT

-,
-,

LENS SET BETWEEN F2.5 & 3.5

CAMERA

..
Figure 5

APPROX. 2 FEET

!~-
APPROX "

.. 45 ' ANGLE' ,

TEST CHART

an d ver tica l freq ue ncy pots to mid-range ;
vertical lineari ty pot to maximum re­
sistance ; vertical heigh t pot to minimum
res istance; and, if used, th e regu lated de
adjust pot in the ac power supply to
mid-range.

2 . Make a simple tes t card by attaching
ordinary blac k electrical tape to an 8 Y2 x
II in . shee t o f white paper. (See Fig. 4.)
Place one piece of tape ho rizontally across
the center of the paper. Place the o ther
piece vertically ac ross the paper the reby
fo rmi ng a + pa ttern. This pattern is a
pre liminary t est aid only; it is used only for
in itia l set up adjustments.

3. If a video monitor is used, con nect
the ou tpu t of the vide o module to the
in pu t of the mon itor. If a convention al TV
set is used connect th e o utp ut o f th e rf
mod ule to the an tenna terminals of the set
using RG-59 / U cab le. It makes no dif­
ference which termina l you usc for the
ou ter grou nd braid. When co nnec t ing to a
T V mo nito r be sure the terminat ing res is­
tor is lo cated at the monitor and no t at the
camera !

4 . Befo re tu rn ing on the camera , tune in
a local broadcast station on yo ur set an d
make all necessa ry horizonta l an d ver tical
ho ld adjust men ts. Also, reme mb er , the
linearity of your camera can be no better
than tha t of the mo ni tor. Therefor e, be
sure the height an d linearity con tro ls on
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the TV set arc properly adjusted before
proceeding with th e came ra tuneup. So me
stations sti ll tra nsmit a short period of test
pattern in the mo rn ing pri or to regular
broad casting. Th is is very he lp ful in set ting
up the receiver .

5 . Tu rn on the power an d allow abo ut 1
minute for t he vidicon heat er to rea ch
operating temperature. Do not advance
beam [Jot.' Keep beam grid at maximum
negative voltage.'

6. Set th e regu late d DC AD] pot in the
regulated power supply (if used ) for - I I V.
Even th o ugh the schematics show - 12V, in
actuality it is - 11V when using t he
recommended regula ted supply. If batteries
are used , the value can be anywhere be­
tween 9 and 12V with best opera tion be ing
ob ta ined when opera ting near the h ighe r
vo ltage.

When using batteries, it is necessary to
co nnect be tween 1000 an d 3000 f.1F across
the batt ery to preven t feedback problems
be tween mo du les as the ba tte ries age and
their in te rnal resis tance increases. An alter­
nate approach to t his feedb ack problem
would be to use a separa te battery to
power the video module. Even then, ho w­
ever, a few hundred micro farad s of bypass
capacity wo uld be adv isable to preve nt
poss ible trouble as the bat tery ages .

7. If the rf ou tput module is be ing used ,
set the T V receiver to either o f the two
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op erati ng channels depending on whi ch
one is vacant in your area. Adj ust th e 4 -40
pF trim me r unt il black sy nc ba rs appea r o n
th e scree n . Nex t , adjust the horizo nta l
frequency pot to lo ck the horizo n ta l oscil­
la to r to the T V receiver.

8 . No w adjus t th e vertica l frequency pot
un til the vertical oscilla tor is locked to th e
TV set.

9 . Uncap th e lens an d slo wly begin to
ad vance the beam pot (decreasing th e
negati ve bias volta ge on gr id I of th e
vidi co n) unti l a " wip ing" effec t occurs
across the SCreen . You sho uld no w see
something that resem bles the + chart. Fo r
th is test , camera-to-chart distance should
be ab o ut 2 ft an d abou t I DOW of illumi na­
tion 2- 4 ft aw ay o n a 45 0 angle , should be
used (sec Fig. 5). No doubt the picture will
be quite poor a t th is point ... bad ly di s­
to rted , e tc . This is normal sinc e th e swee p
ad just men ts have yet to be acc ura te ly se t.

10. G rasping th e rear end o f the yoke
form , no tice that a slight u p an d d own
movement o f the yo ke will cause th e
scan ned target image to sh ift pos ition o n
th e mo n ito r sc reen. Insert the necessa ry
shi ms be tween th e yo ke and fo cus co il
un til the raster is cente red bo th ver t ically
and ho rizon tall y on th e monitor screen. B~
su re to shi m sufficie ntly to pro vide a tight
fit between the yoke and th e fo cus coi l , in
ord er tha t co rre ct o rienta tion is mai nta ined
no matter what pos it ion the ca me ra will be
o perat ed in .

I!. Now adj ust th e vert ical height an d
linearity po ts unt il the targe t image jus t
fills o ut the mo nito r screen and is as linea r
as possib le. Correct sweep is ind icated
wh en the edges of the screen are just fi lled
out with the pic tur e , th at is, un ti l no signs
of t he edges of the vidicon targe t appear in
the telev ised pic tur e . To d et ermine best
linearit y, tilt the camera up and d own
whi le o bse rving th e width o f th e horizo nt al
test patte rn bar. It should re mai n essen­
t ially the same size from th e top of the
scr een to th e bot tom.

12. Next ; adjust the horizo nta l wid th
pot u nt il the he igh t-t o-widt h ratio ap pears
pro po rti onate . Th is can be touche d u p
late r wit h th e aid of a circle pa tte rn ,
adjusti ng fo r t he best sh ap e.
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13. All the tests should have been
performed with th e lens iris a t approxi ­
mately f2.5 o r D .5. To this po int , q u ite
likely results have been conside rably less
th an idea l. Bu t do n 't be alarme d. When
setting up a camera the firs t t ime, it is
difficu lt to get good res ults righ t off d ue to
the number of ad ju stment s required . Ho w­
ever, in the next cou ple o f ste ps picture
quality should imp rove tr em endously , re­
suiting in a TV signal ap pro ac hing th e
qua lity you are accu stomed to view ing on
regular bro adcast TV.

14. Adj ust the lens fo cus for sha rpest
image the n adjust the focus adjus t pot next
fo r the shar pest image. Rech eck the beam
pot again to ma ke certa in it is co rrec tly set
to j ust di scharge the en tire scanned ta rge t.
Insuff icient discharging w ill result in
washed out high ligh ts. Excessive bea m cur­
rent (d ec reasing negative bia s too mu ch)
will resu lt in defo cusin g, po or shad ing, an d
possib le damage to the vidicon if left
uncorre cte d to o long.

I S. If the pic ture te ars, pu lls, o r goes
o ut of sy nc it is pro bably du e to excessive
target vo lta ge or incorrect adj us tme n t o f
th e rf oscillat or 4 - 40 pF trim mer. Check
both adjust ments and se t for best per­
forman ce . To o lo w a targe t setti ng will
resu lt in low -con trast pictures, so don ' t go
an y lo wer than necessary to ob tain a good
stab le signal.

16 . Should th e picture ap pear tilt ed ,
u pside down, o r in side ou t make th e
foll o wi ng altera tio n to th e deflectio n yoke :
If pic ture is t ilt ed , rota te the yo ke slightly
whi le monitoring resu lt s o n t he T V set. If
pict ur e is u psid e do wn or backward , re­
verse the vert ica l or horizon ta l leads until a
"righ t-reading," righ t-side-u p picture is o b­
tai ned .

17 . Upon completion o f step 16 it may
be ne cessa ry to make minor co rrection s on
the yoke sh ims for co rre ct cent e ring o f the
target scan .

IS . Now go bac k an d re pea t th e adju st­
ments . The second tim e aro und goe s very
q uickly and is well worth t he added effor t.

Yo u sho uld no w be ready to enjoy
man y trouble-fr ee ho urs of te levising , using
th e so lid-sta te mo du le T V camera yo u have
successfull y bui lt. . .W9KYQ-

73 MA GA Z INE



Identical (almost) Twins!
The two hottest receivers we've ever made!
One for Hams. one for SWl's. .. and both are
crystal cont rolled on 11 bands for great OX.

24995
speak er o pt ional

•Soldonlyby AlliedRadio Shack •

Or order by ma l! .
we'll sh ip an ywh ere in
the U.S for $ 70 extra.

When Allied Radio Shack sets out to build the two " best buy " recei vers on t he market, you expe ct
a lot i An d yo u get it ! A 4 -FET fr ont end w ith 0 .5 uV sensitivity on SSBj CW at 10 dB SIN . Crystal
con tro lled 1st osc il lator and BFO for best USBj LSB/CW . Pre-selector . 2 5/1 00 kHz calibrator .
Dual co nvers ion. Ceram ic fil ter. AGe and ANL. Q-Mu lt iplier. Concent r ic RF/AF gain controls.
Ant i-backlash dial w ith ± 20 0 Hz visual readout . Dual 117 VAC/ 12VDC supplies. And everyth ing
else you need for t he OX yo u w ant. See th e Big Two at you r nearby "Shack:'
We're in th e Yellow Pages.

THE SX-190. 80 meters . 49 me te rs. 40 met ers. 3 1 meters. 2 5 me ter s. 20 mete rs. 19 me te rs. 16 met ers .
1 1 meters. plus two 500 kl-iz bands {crys ta ls extra ) between 3 .5 ·10 MHz

THE AX-190. 80 met ers. 40 met ers. 20 mete rs. WWV (1S MHz ~ . 15 mete rs. 1 1 mete rs. 10 me ters in
4 bands. plus one 50 0 k l-lzban d (crysta l ext-a} between 3 .5·10 MHz

~
i--- - ·Free Catalog· - - - - ­

J RADIOSHACK I 2725 W. 7th St . • Fort wort h. Texas 7 61 0 7
. Dept. 73-2

~A IA~DY CORPORATION COMPA~Y I I enc lose 0 che ck 0 mo ney or de r.' Rush me the
I 0 SX-190 HAM Rece iver @ 24 9 ,9 5

Over 1000 Stores 0 AX-190 $ W L Recelver@249.9 5 .
v' I 0 Matc hing Speake r @ 19. 9 5

Nationwide 0 Free Cata_'c_9 .-I Name {print I
I Apt. No. Rou te or Box No _

I Stree t - - - - - - - - - - - - r T'T=j=T''''l

I
City State ZIPLI~~-~~~
'I nclude all Sa les Taxes If app licab le where )'Oll live.

I
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A s t he in sidu ous integrat ed-circuit chip
makes its way ever deeper into the

heart of electronics, more and more con­
struc tion articles are devoted to Ie pro­
jects. While some purists (p robably the
sam e ones who used to build their own
vacuum tubes) may object to this trend,
it's probably aU for the better - be cause
the l'Cs result in more uniform and pre ­
dictable circuits and permit us to home­
brew devices which only a few years ago
were simply too much trouble for any but
the most dedicat ed of homebr ewe rs.

But there is one thing wrong with ICs :
there are just too many diff erent kinds of
them on the mar ket. The same thing is
going on that hap pened when vacuum
tubes made th eir debut, and mu ch more
recently with transistors . Every different
manufacturer has his own set of identifi­
cat ion numbers, and most of th e Ie makers
con centrate on origin a l-equipment­
manufacturer sales so that their pro ducts
are not the easiest of things to fin d in th e
neighborhood part s house .

This means th at many worthw hile pro­
jects simply never get built by many of us,
be cause the part icular I'C which is at th e
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heart of the project is diffi cult for us to
ob ta in.

Fortunat ely, at least one major manu­
facturer of ICs has recogn ized this prob­
lem, and is marketing a mu ch-simplified
portion of his product line to hobbyists,
experimenters, and pro fessionals through
the sta nda rd par ts-house outlets.

What's more, every one of the ICs in
this line can substitute for severa l ot her
typ es of l e s in both the manufacturer's
regu lar product series , and those of o ther
IC makers. All that's necessary, then, to
make many projects feasible is a cross­
reference ta ble (like the popular transistor­
substi tution books) - and th at's what this
art icle is all ab out.

T he manufact urer invo lved is Moto rola,
and the product line is called " HEP" (for
hobbyist, ex perim enter, professional - the
three classes of users for whom the line is
in t ended). The lIEP line contains many
sem iconductors in addit ion to IC chip s, but
here we're interested only in the l e s. Sin ce
additions to the line are . consta ntly b eing
mad e, this may not cover all HEP Ies by
the tim e it rea ches prin t , but it does
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No Internal Soldering to Shield!
TAKES Y, T HE TIME TO INSTA LL
NO INTERNAL SHORTS POSSIBLE

NO SPECIA L TOOLS REQUIRED

• Increased Strain
relief

• Positive electrical
contact

• Simplified installa..
tion

• " Hold tight"
crimp-on collar

convenientlv blister
packed two per card
complete with easy
to follow illustrated
instructions $1.49

evanabre for RG8 or
11 / U, RG58/ U,
RG59!U, and (82)
allchannel cables
(pleasespecify)

Replaces old PL 259'8

• Semi-solderless
• Simplified stripping
• No internal shield

soldering required
• Needs no adapter
• Reusable

PL259 TYPE
COAXIAL CONNECTORS

frequency rf/i ~f amplifier with noise figure
of 5 dB at 60 MHz and gain of 30 dB (HE P
590), a combined amplifier ~ discriminator
for F M i-c-f use (REP 591), a stereo pre ­
amplifier with two separate high -s-gain
audio amplifiers an d ex ternal equalization
of frequency resp onse (HEP 592), and a
1W power amplifier (HEP 593).

To make it simple to use these un it s to
replace other typ es of ICs which may be
called for in various projects, we've pre­
pared a series of cha rts which show the pin
connections for each, t oget her wit h cer tai n
key characteristics such as maximum volt­
age and require d current, and a listing of
the other IC types which the HEP unit can
replace. Interchangeability information is
taken fro m data pu blished by Motorola.

Frequently, several HEP un its may be
shown as being interchangeab le with the
sam e type of IC. Fo r instance, both the
HEp ·584 and th e HEp 570 show in te r­
cha ngeability wit h the Fairchild uL914 .
This com es about because the interchange
wo rks only one way; the 584 is an exact
substitute, while the 570 has twice as many
elements in a different case .

1. Prepa" cabl, 2, Pu,h-OnConne,m r 3. Crimp "Kold Tight" Collar 4. Spot Sold" tip

callor write
SAXTON PRODUCTS INC.

215 N. Rou t e 303, Congers N Y (9 14) C08-6846

The linear circ uits include a high~

describe all whic h are in catalog HMA 35
(re leased in mid- I 970).

Four classes of ICs are included: t hree
of these are digitals or computer-type
circuits, and t he fourth is linears or ampli­
her cir cuit ry .

T he t hree families of digital ICs include
on e group of emitter-coupled logic units
and two grou ps of "TRL" devices; the two
families of RTL are "milliwatt" and "me­
diu m po wer" units .

Most publ ished cir cuits using digital ICs
are built around medi um-e po wer RT L de­
vices, sinc e th e first inex pensive such l e s
were in this fam ily.

The four fami lies in the HEP line are :
HEP 553 , HEP 554, HEP 556, and HEP
558 , emi tt er-coupled logic digit als?s; HEP
570 , HEP 57 1, HEP 572 , and HEP 584,
medium-power RTL; HEP 580, HEP 581,
HEP 58 2, and HEP 583, milliwatt RT L;
and HEP 590, HEP 591, HEP 592, an d HEP
593, linear.

We won't go in to th e EeL (553-5 58)
very dee ply, since EeL logic circuits differ
somewhat from the mo re fam iliar ones.

In RT L, the 570- 572 are 14-pin dual­
inline packages (DI Ps) and the 580-584
are in l Il-lead '1'0-5 transistor cans (HEP
453 is the flatpa ck socket, while HEP 45 1
fits the 10-lead units).

Th e HEP 570 is a quadruple 2-input nor
gat e (four ide ntic al 2-input gates in one
pack age but elec tr ically indepen dent ). The
HEP 57 1 is a dual buffer. T he HEP 572 is a
dual J - K flip -flop.

The HEP 58 4, final me mber of t his
medium-power RTL family is a dual 2-in­
put nor gate, eq uivalent to halfof a HEP
57 0 .

The HEP 580 is a dual 2 ~inpu t nor lik e
the HEP 584 except that th e 580 is a
milliwatt unit req uiring, and producing,
less power. The HEP 581 is a 4~input nor
while th e HEP 582 is a dual bu ffer but
has two inputs to each buffer permi tt ing it
to be used as a dual 2 - in put nor also. (The
581 has an inve rt er bu ilt in which permits it
to be used as a 4 - input nor also. ) The fina l
memb er of the milliw att RT L family, 'the
HEP 583, is a dual J-K flip - flo p.
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HEP 5 7 0

BASE D IAGRA M:

Max im u m signal vo ltage: ±4 .0 V
Maxi mum su pp ly vo ltage: t l2 V

°Op erati ng te mpe ratu re range : +15 to +55 C
Out p ut cu rrent : 2 .6 5 rnA per gate element
Pac kage : 14-p in dual in line (socke t HEP 4531

REPLACES :

":::D-O<

"

~- Il

GNO- 4

I.:~: '~~ ~ ~ I
t23"~ 67

t4 ·P tlIIOIP

Motorola

Fair ch ild

MC71 7 P (req u ires mor e power!
MC72 4 P
MC8 17P (t emperature range is sma ller!
MC8 24 P (temperature ran ge is small er!
u l9 14 (570 has fo ur gates. 9 14 on ly 2 ,
and pa ckage is d iffe rent)
U5 B991 429 X (57 0 has 4 gates, U5 B99 1329X
has onl y 2 )

HEP 57 1
o-It

'~ooo '" '- '
9 ,

'0

"~'000

" .
a

BAS E DIAGRAM:

Fairchild

Other

Max imum signa l vo lta ge : ±4.ov
Ma ximum sup p ly vo ltage: +12 V
Op erating te mperature ra nge : +15 to +55e +5 5 ° CC
Package : 14 -pin d ual infine (so cket HEP 45 3)

REPLACES:
Motoro la MC79 9 P

MC899P (t emperatu re ra nge is sma ller!
uL 900 (57 1 has 2 u nit s, 900 o n ly o ne )
U5D9 9 0029 X (t w o uni ts inst ead o f o ne)
PL990029 (two uni ts instead of one)

HE P 5 72
BAS E DIAGR AM :

Max imu m signa l voltage : ± 4.0 V
Maxi mum supp ly voltage : + 12V
Op erat ing tem perature ra nge : +15 to + 55 ° C
Package : 14 -pi n d ua l inline (socket HEP 453)

REP LACES:

,, J

•

~ -t1

GNO - 4

"

Moto ro la

Fa irch ild

Other

MC7 76P (requ ires mo re power!
MC790P
MC87 6P (smaller temper ature rang e)
MC890 P (sma ller te mper at ur e ra nge l
uL923 (tw o u nits instead of o ne)
U5B9 9 23 29 X (two u nit s instead o f o ne )
PL992329 h w o u nits ins tead of on e)
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HE P 580
BASE DIAGRAM :

TO- 9 9
eor'roe
VI E 'II

IG NO,
MC7 10G
MC8 10G (small er te mperat ure range)
MC9 10G (smalle r temper at ure ran ge)
MC7 10 F (di ff eren t package)

MC8 10F (d ifferent package, smaller te mp. range)
MC9 10F (d iff eren t package, sma lle r temp . ra nge l
SN 17810 L (small er te mperature ra nge)
SN 17910 L (smaller temperature range)
USB991 02 1X

USB991 029X
PL9 91 021 (sma ller temperature range l
PC99 1029

Fairch ild

TI

Othe r

Max imum signal vo ltage : ±4 .0 V
Maxi mu m sup p ly vo ltage : +12 V
Operat ing temperature range : +15 to +55

0

Package : TO-9 9 (8 ·lead t ran sistor-s ized , socket HEP 454)

R EPL ACES :
Motoro la

HEP 5 81
BASE DI AGR AM:

Maximu m signa l vo lta ge : ±4 .0 V

Ma ximum supp ly vo ltage : +12 V °
Opera t ing temperature ra nge : +15 to +5 5 C
'Package: TO-9 9 (socket HE'P 45 4)
REPLAC ES :

Motoro la

TI

Fai rchild

Other

MC7 11G
MC7 11 F (different package)
MC811 G
MCal1 F (different package)
Me911 G (small er temperature rang el
MC911F (d iffer ent package, sm all er temp , ran gel
$N 17811 L (smaller temperatu re rang e I

uL91 1 (lower po wer ratings)
U3F 9 911 29 X (d iffere nt pack age)
U5B 991 129 X
U5 F9 911 21 X (d iffe ren t packag e)
PL9911 29

HEP 582
BASE DIAG RAM :

Maxi mum signa l vo lt age : ±4 _0 V
Maxi mum sup ply vo lt age: +12 V
Operating te mperature range: +15 t o +5 5

0
C

Package : TO-99 (socket HEP 454 )
R EPLACE S:

Motorola MC78 1G

MC88 1G (sma ller temperature rang e )
MC981G (smal ler te mperatu re range )

Fa irch ild U5D 99 00 29 X (lower power ra ti ngsl

:~.
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HE P 583
BASE DIAGRAM: s

-vcc

Maximum signal vo ltage: ±4.0V

Ma xi mum s up p ly vo ltage: +12V
O pera ti ng te mperature ran ge : +15 to +55°C
Package : T O-99 (socket HE P 4541

RE P LACES :
s

Motorola

Fa irch ild

Other

MC782G

MC88 2 G [smalle r tempe ratu re ra nge)
MC982G [smaller t emperature range)

U5 B99 2 329 X (lo wer power rat ings)

u L9 23 Itcw er p ower ratings )

PL992329 Il cwer power ra t ings)

HEP 584

BAS E D IAGRAM :

Maxi mu m signa l vo ltage : ::t4 .0 V

Maximu m sup ply vo ltage : +12V
Opera t ing te m perature range : +15 tci+55 °C
Package : TO-99 (socket H EP 454)

R EPL A CES :
GNO 4

. ,

Motoro la

Fairchi ld

Oth er

MC7 14G.
MC7 14 F [different package )

MC8 13G (sma lle r temp er ature rang el
MC8 14F [d iff e rent pa ck age, sma lle r t emp. range)

MC914F Idiffere nt package , smalle r temp. range) '"

u L9 14
U3 F991 421 X (d iffe rent packa ge )

U3 F991422 X (different packa ge)

U5B 991 421 X

UB599 1422X

USB99 13 19 X

PL99 1429

HE P 590

BASE D IAGR AM:

CA30 02
CA30 03
CA300 4

MC 155 0G
PA7 13
PA76Q l

U5 D770339 XFai rch ild

Mo toro la

GE

Maximum signa l vo ltage: SV rm s
Ma ximu m sup ply vo lta ge : +20 V

O pera t ing temperatu re ra nge : - 55 to +125
0C

AGC supp ly vo ltage [ rnax.} : 20V
Supply cu rre nt: 2 .5 rnA dc
Package : 10- lead TO -5 (socket H EP 451)

RE PL AC ES :

RCA
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WHY DO
SMALL COMPANIES
ADVERTISE IN 731
Becau se the ad rates are cheaper than th e othe r magaz ines?

Becau se th ey get more sales per advertising dollar spent?

Becau se their ad s get better visibility in 73?

Because they like 73 be tter?

Whe ther th ey love liS or hate li S, the answe r is that
they get more sales pe r advert ising do llar spe n t than in
any o ther magazine . Th is is why you see th e dozen s of
small ads in 73. Larger companies have no prac tical way
of measuring the effecti vene ss of th eir ads and tend to
adv ertise whe re they can get the biggest discounts or
with th e magazines that mak e th e mo st ou trageous
circ ulation claims. Small companies either get th eir ad
mo ney back fro m their ads Or else th ey go out of
bu sine ss, so they watch the results like a hawk and are
quick to change maga zines wh en they thin k they can get
an advan tage .

It takes a minimum of about $ 10 in sales to amortize
$ 1 in ads, if you figure a 10% gross profit. This is the
break-even poin t.

AND WHERE ARE TH E SMALL MAI L ORDER
COMPANIES ADVE RTIS ING?

You can pu t th e magazines side by side and co unt for
yo urself, so no one can can YOIl. Yo u will fin d tha t they
are abo ut as they were in a recen tissue where . . .

7 3 .. 7 0 m ail order ad ver tisers
Q ST . 49 mail o rder adve rtisers
H R . 3 1 mail o rder ad vertisers
CQ . . 28 mail order ad ver tisers

Now which o f the fo ur magazines do
you su ppose is d oing the best job of selling
th e h am mark et ?

Call Aline , at 6 03-924-3873
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HEP 591

BASE DIA GRA M: • v s
OlSCK IN

(FRO~ DrSCR. XFM R )

G DIS CR
N XFM R
c C.T., ,

CA301 3
CA30 14
MC131 4GMotoro la

Maxim um signal vo ltag e : ±3 V pop
Maxim um supp ly voltage : +10 V

Supply current : 27 rnA max., 12 rnA m in.
Operating temperature rang e: -55 to +12SoC

Typica l vo ltage gain : 60 d B m in.
Pack age : 10- lead TO -5lsocket HEP 4511
REPLACES:

RCA

HE P 592
,

COMP A, 0 ", A
INPUT A A

, VEE '" e
'0

,
INP UT a , OUT B r

s
COMP B,

BASE DIAGRAM:

Maximum signa l voltage: ±2.V pop
Max imu m su pp ly voltage : -t16 V pin 6 t o p in 1
Voltage gain (each ch annel} : 10,000 typ ical
Output voltage swing : 4 .5 V pop min ., 5. 5V pop typical

Operating temperatur e rang e : 0 to +7SoC

Pack age : 'lu-tead TO-5 (socket HEP 451)
REPLACES:

Motorola MCl 302G
MCl 302 P (different package)
MCl303P (d ifferent pack age , d iff er nt power level I

May repl ac e t yp e 709 o pa rnps w it h modifica tions
of co mpe nsation netw o rk va lues; each 592
is equivalent of two 7095.

HEP 593
BASE DIAGRAM:

GA IN
OPTI ONS

Max im u m signal vo lta ge : not ra ted ; has 3-way gain option
Ma ximum su p ply volt age : l aV
Supply c urrent : 15 rnA ma x. (no s ignal), OSA (p eak signa l)
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A udio outp ut power: 1.8 W
Operating t emperature range : - S5 to +12SoC
Package : Hl -lead TO-S (so cket HEP 45 1)

RE PLAC ES :

Other SW304T
SW3 04F (differe nt pac kage)
SW354T
SW354F (differe nt package )

Motoro la MC1554G

HEP 553 BAS E D IAGR AM:
HEP 556

BAS E D IA GRA M:

,
I BIAS VCClQ )

A NOR

e
s CARRT

YEE l-i Ol,

Ma ximum signa l vo ltage : - 10 V
Maximum sup p ly voltage: - 10V

• 0

Op erating te m pe rat u re ra nge : +2 5 to +55 C
Pack age : 10-lead TO-5 (so cket HEP 45 1)

REP LACES :

Max imu m signal vo lta ge : - 10 V
- Max imum supp ly vo ltage : - 10 V

Operati ng tempe rature ran ge : +15 to +S5 0C
Pa ckage : 10-lead TO-5 (socket HE P 45 1)

RE PLACES:
Moto rola

Other

BASE DI AGRAM:

MC303G
MC303F (different package)

MC353G
MC353 F (diff erent package)
SW303F (di fferent package)

SW303T
SW353F (diff erent package)
SW353T

HEP 554

Motorola

Other

BAS E DI AGRAM:

s
rc

MC306G
MC306 F (d ifferent package)

MC356G
MC356F (different package)
SW306T
SW306 F (d iff ere nt pa ckage)

SW356T
SW356F (different pa ckage)

HEP 55 8

,
YCC (O)

,

c

4 TEST

2.551(

OTHER P INS
L!::FT OP£ N

CLEAR VEE H Ol,
Maximum signa l vo ltage : - 10V
Maximum su pp ly voltage : - 10 V
Supply cu rre nt : 2 1mA
Op erating tempe rature ra nge : +15 to +55°C
Package : lO -lead TO-5 (socket HEP 4511

R EP LACES:

Ma ximu m sup ply vol tage : - 10 V
Operating te m perat u re ran ge : t15 to +5S oC
Pack age : 10 -lead TO-5 (so ck et HEP 451)

REPLACES:
Motoro la
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MC304G
MC304F (d iffere nt pack age)
MC354G
MC354 F (d iff eren t package)

Motorola

Other

MC308G
MC308F (different pa ckage)
MC358G
MC358 (differe nt package)
SW308 T
SW308 F (differe nt package )
SW358T
SW35 8F (differe nt package)

.. . K5JK X-
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• Henry Radio has a great antenn a package program . . . big savin gs. W rit e lor lit erature. •

EASY FINANCING • 10 % DOWN OR TRADE· IN DOWN • NO FINANCE CHARGE IF PAID IN 90
DAYS · GOOD RECONDIT IONED EQUIPMENT · Near ly all makes and models. Our reconditioned
equipment carries a 15 day trial, 90 day warranty and may be t raded back within 90 days for full
credit toward the purchase of NEW equipment. Write for bulletin. Export inquiries invited.
TED HENRY (W6UOU) BOB HENRY (WOARA) WALT HENRY (W6ZN)

aral~fM~VlAro· 11240 W.Ol ympicBlvd.,Los Angeles, Calif. 90064 213/477·6701
931 N. Euclid, Anaheim, Calif. 92801 714/772·9200
Butler, Missouri 64730 816/679·3127

"W orld's Largest Distributor of A ma teu r Radio Eq uipment"
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ANTENNA
I PACKAGES
I YHENRY RADIO
~timum performance

. .. fast service
. guaranteed savings

for fou r years Henry Radio has been
providing a beam antenna-tower
program for amateurs who wanted
an efficient, but economical package.
A package p re-engineered, pre­
matched and pre-packaged to his re­
quirements and pocketbook. Thou­
sands have benefited from this offer
in the past. And now Henry Radio has
researched the field and up-dated
the program . . . including the unique
new tubular design Mini Mast for less
expensive installations and the great
new Magna Mast for the more de luxe
installations. Now you can get the
lates t components at the same great
savings.

Magna Mast illu. tr aled

HR·"Mini" Antenna Package
Tristao MM·35 "Mini-Mast" ""

tubular tower - crank-up
CDR AR-22R Rotator " ....
100 ft. RG·58A/U Coax
100 ft . 4 Condo rotor cable
Complete w ith one o f the foll ow ing
ant en nas:
Hy-Gain TH2MK3 .. __ $260.00
Hy-Gain TH3JR $260.00
Hy-Gain Hy-Quad $290.00
Hy-Galn 203BA . __.. _. _. . $295.00
Hy-Gain TH3MK3 . . . . $300.00
"'M B-I O Free stand ing base , add
$36.95
** T R-4 4 Rotator and cable, add
$35.00

HR·'·Standard" Antenna Package
T ri stao CZ -454 c ra n k- u p' tower
w/ mast s
CDR TR-44 rotator " *
100 ft . RG·58A /U Coax
100 ft. Control cable
Complete with one of the following
an tennas:
Hy-Gain DB10-15A .. $585.00
Hy-Gain Hy-Quad . . __ $600.00
Hy-Gain 204BA _. . . _.. $620.00
Hy-Gain TH3MK3 $615.00
Hy-Galn TH6DXX __$645.00
*Free-standing base , add $10.00
"v Harn-M rotator, RG-8/U Coax ,
add $50.00

HR·flMagna" Antenna Package

MA-490 "Magna-Mast"
MARBAO Rotor base
CDR Ham-M Rotator
100 ft. RG·8/U Coax
100 ft. Control cable
Comp lete w ith one of the follow ing
antennas:
Hy-Gain TH 3MK3 . _.. $745.00
Hy-Gain 204A '$750.00
Hy-Gain TH6DXX .. _. __.. $775.00
The Magna Mast is ideal for stacked
arra ys. Wr ite for a quotation on the
antenna of your choice.
Freight prepaid to your door in the
Cont inent al U.S.A. west of the Rock ies.
For shi pme nt east of th e Rockies add
$10.00. Substi tu tio ns may be made. _.
w rite for pri ces.

EASY FINANCING • 10 % DOWN OR TRADE·IN DOWN • NO FINANCE CHARGE IF PAID rN 90
DAYS · GOOD RECONDITIONED EQUIPMENT· Nearly all makes and models. 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 equip me nt . Write for bulletin. Export inquiries invited.

TED HENRY (W6UOU) BDB HENRY (WOARA) WALT HENRY (W6ZN)

aral~'l&ratAro· 11240 W. Olympic Blvd.,LosAngeles, Calif. 90064 213/477-6701
931 N. Eucl id. Anaheim, Calif. 92801 714/772-9200
Butler, Missouri 64730 816/679·3127

"World's Larges t Distributor of Amateur R adio Equipment"



MICROWAVES
& MICROSOUNDS

Bill Hoisin gton K ICLL
Far Over Farm
Peterborough NH 03458

T hose of you who have been fo llowing
my art icles in 73 know that I am,

basically , a tinkerer. I love to ta ke a new
component and see what I can do with it.
It may be a 432 MHz oscillator using a 30¢
transistor or it may be 3000 ~'IHz . It can
even be dow n in t he soun d wave regio n of
things.

Microwaves are very similar to sound
waves, oddly enough. T he wavelengths are
about the same, in case you never sto pped
to think ab ou t it. T hu s acoustic al devices
may ofte n have th eir mic rowave counter­
par ts , and vice versa.

The o ther day , whil e doing some work
on a litt le scheme of mine called "Rad­
eye ," a sort of microwave eye for seeing
th rough fog, I suddenly got to wo ndering if
the same basic idea migh t no t be ada pted
to the so und spe ct rum and ap plied as an
underwa ter so nic ey e or "Soneye."

Th e sound waves and techniq ues used to
see und erwa ter in th is new sys tem show
st rik ing similarit ies in " antenna " (lens)
size, beamwid ths , refractive inde x, gains,
signal frequ encies and amplifiers, and in
th e viewer , to the ele ctromagnetic waves
and met hods used in microwave viewing
systems.

It is co nside red that man y amateurs will
he interested in the basic elec tro nics com -
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ma n to bo th th ese fields of scienti fic
endeavor , related as th ey are to amateur
radio.

Basic Soneye

In order to actually see und erwater by
sound waves yo u nee d a source of sound
waves in the water , a receiver fo r th ese
waves, prefer ably using an un derwater lens
which will produce an image, and a t rans­
ducer , sound waves to light waves, so th e
pilo t o r scu ba-diver can see where he is
going an d wha t he is do ing, even in dark or
mu ddy wat er.

Sound waves useful in Soneye run from
very short waves of less than an inch and
freq uencies up near a megahe rtz fo r close­
in work a few feet away , to much longer
waves going do wn to as low as the au di ble
range fo r underwater vision out to a mile
or so .

T hese may be of th e following typ es.
No te that each tim e the wo rd "light" is
used it means un de rwater illumination by
sound waves.

1. Beacons, underwa ter "lighthouses,"
tai l ligh ts, channel ma rk ers , an ti-co llison
light s, etc. These so urces have th eir own
power and opera te co mp let ely ind ependent
of an y receiver. When used , they for m a
one-way syste m of direct light ing. CW
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SONIC SHE LD

SONIC ABSOIlSER

LENS ENCLOSURE
1/ 4 WAVE AWIoOINUM

Fig. 1. Basic Soney e.

(cont inuo us wa ve) is used, and no sy nc hro ­
nism is nee ded be tween source and re­
ceiver.

2. Ind irect ligh ting . T his ty pe o f u nde r­
wate r sound illumina tio n is similar to
ball-par k floodlighting, o r flares as used in
battle areas . It is not necessarily near th e
desired object o r scene, no r is it necessarily
near th e viewer. It is semi tw o-way. Again ,
it is CW and no sy nchro nism is need ed.

3. Headligh t , or flashlight type o f un der­
wa ter so und illuminatio n . Th ese so u rces
are ca rried by th e user and are there fore
close to the receiver, as th e hea dligh ts of a
car or a han d-h eld flashlight. CW may be
used , or pulse, if three di men sional vision is
req uired.

The unde rwat er sound is gen erated by
o ne o r more oscilla tors co nn ecte d to on e
or more transducers. A tran sd ucer changes
elec tri cal wave s to so und waves like a lo ud­
speaker, although genera lly it is ma de of
ceramic and is in direct so nic co nt act with
the water.

Meth od s of so nic illu mination :
A. In th e sim plest for m one tran sd ucer

wo uld be used, like a flashlight bu lb . It
co uld be broad o r narrow beamed .

B. More th an one transducer co uld be
used , in which case they would be plac ed
in back o f a liq uid un derwat er lens and
each t ransd ucer would benefit fro m the
full gain of the lens.

C. A large number o f t ran sducers co uld
be use d in back of a large lens with each
transd ucer again hav ing the fu ll gain o f the
lens , t o project a sharply defin ed image
ahead for specia l pu rposes. Large area
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po werfu l sonic illuminat ion for searc hing
would be o ne of th ese purposes. It is
interesti ng to note th a t no phase require­
ment exis ts with such a po we rfu l illum ina­
tor. This is on e of th e lens features fo r
son ic illu mina tion and lowers th e cos t and
complex ity by a conside rab le amou nt.

T he Unde rw ate r Len s

Son eye , bein g an underwa ter so u nd
reprod uction of the hu man ey e, uses a lens
to see with . Again, all me n tion here ~of

seei ng me ans by the use of sou nd waves.
The o nly ligh t waves used are betwee n th e
actu al viewer and the pilo t's eyes.

A liq ui d lens is used (see Fig. I) .
" F luorolubc," ma de by the 3 M Co mpany ,
is very useful for this work . It may be
en clo sed in a thin aluminum sphere whi ch
is mo un te d in "'R HO-C," a special ty pe of
ru bber which matc hes the acousti cal im­
pedance o f sea water.

T he action o f such a lens is similar to
tha t of th e hu man ey e or the dielectric
lenses used in mic ro waves. Such ac tio n is
det ailed in Fig. 2, whe re object A is
fo cu sed on hydrophone A and object B on
hy dropho ne B, etc., until an image is
formed. This is thesam e process your eyes
are using to read these' ·wo rds.

Sound waves travelin g t hro ugh the ccn ­
ter of the lens are delayed more th an t hose
goi ng th ro ugh a sma ller amount of the
special liquid, neal;" the edges. It is the same
liquid throughou t th e . lens. T h is action
causes th e waves from any single pain t
sou nd so urce to be focused at a sing le
de tect or, or hyd ro phone.

OBJECT A
~

WATER

~
'~

~""""'~" OETECTOR
. ,

D1RE:CT OR
REflECTED jI

FOCALMICROSONIC
WAVES " W RVE

O£TECTO'l

~
,

A:..UWIN.....

OBJECT 8 C ~. , -=m
", ATER . ~~B£ .
~v'

(CF2CF CLl

Fig. 2. So nic lens action for illumination
sub stit u te son ic radiators for detect ors.
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Power gains of 30 dB and over (o ne
th ou sand ti mes in power) and sharp beams
are ob tained by suc h lenses, as shown in
Fig. 3 , which details pattern s and gains
from actual t ests un derwater.

When a "soun d wave retina" of small
hy drophones is plac ed on the focal surface
at t he rear of the lens, as in Fig. 1, a sound
wave image of the sce ne out fro nt is
produced , when such scene is illuminated
by soun d waves from on e or mo re of th e
sources de tailed earlier.

Note that the placing of th e hydro­
phones on the focal sur face is under th e
control of th e designer , and th us no lens
correct io ns are needed.

The ma ximum angle of view, that is,
how much of a scene out front can be
viewed witho ut t urni ng t he whole lens (or
any par t of it, and without any sor t of
phasing or scann ing of any kind ) is a solid
angle or cone of 90°. Th us six lenses can
take care of the entire sphere surrounding a
submarine.

In all Soneye systems so far , the illumin­
at ing lenses are always separat e from th e
viewing lens.

The size of th e lens may vary from a
pai r of I in . liq uid sp heres in a stereo
underwater seeing hea dset sys tem for a
scu ba-diver , to a very large one, like 10 or
20 ft in diameter, for use on a large and
fast su bmarine .

The Micros oundwave Viewing System

Fig. 1 shows the major features of the
viewing portion of the Soneye system. The

="':*c~~====r

I

~
Fig. 3. Beam ing effect of Scneye. Actual gain
patterns.
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lens acti on describ ed earlier de tails how the
refl ect ed microsoun dw ave energy arri ves at
each individua l hydrophone. In th e mosaic
of hy drophones (r etina) placed at the rear
of the len s, each unit is positioned at the
best fo cal poi nt while opera ting underwa­
te r.

Each hy drophone is fo llowed by an
amp lifie r operating at the micro soundwave
frequency. At these frequencies, whic h
may be fro m 5 kHz up to 1 MHz,
accord ing to distance and/or picture and
using need s, it is mainly a matter of lo w
noise stage first , fo llowed by gain stages
suitably arra nge d fo r dy namic range, de­
modulat ors , modulation freq uency filt er­
amplifier s, and more demodulat ors. In gen­
era l, the modulating frequency may be
qu ite low, the bandwidth needed not ex­
cee ding 24 Hz for nor mal op erator viewing.

Fasc inating po ssibilit ies are opening to­
day for enclosing very large nu mb ers of
very sma ll amplifie rs in small containers.
Among componen ts ad vancing rapidly in
this direction are Microta bs, microcoils,
and IC's. Som e very fasc inating little t rans­
istors are mad e by G .E. under the name
Microta bs which are really small, less th an
.060 in. t hick. They work just th e sam e as
their big br others and do nicely up to 1000
Mllz .

The Pica nics Co., North Billerica , Mass.,
make signa l am plifie r co ils wh ich arc a
good mat ch .for th e Microtabs in size, a
tun eable cor e unit also being less than .06 0
in. th ick . Along wit h te nth-watt resistors
and " Slim-cap" capac itors, I have ho me­
brewed goo d work ing prin te d circ uit amp li­
fiers the size of pos tage stamps wit h a total
overall thickness less t han 1/l 0 in . Using
these kinds of discret e components a
ski lled am ate ur homebrewer can make
complete amplifiers betw een ~ and I in .
cubic volume.

Int egrat ed circ uits and Large Scale In­
tegration present even greater poss ibilities,
although the ma nu facturers of th ese d-e­
vices still shy away fro m claims of flat
packs with 200 to 300 transistors for use
with.. tuned circuits ! However , there are
possibilit ies even today of making up quite
small units . Good flat packs, ~ in. long,
1/8 in . wide , an d 1/20 in. thic k and rea l
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small coils ( they still cos t doll ars in small
quan tity) can be made up in to amplifiers in
the near fu ture with some 100 to th e cubic
inch. A cam era case size box th en begins to
carry quite a number of picture eleme nts,
like perhaps te n th ou sand , capab le o f a l Oa
line pictu re.

The Viewer

The basic co mp onent of t his device at
the mo ment is the " microlight," one for
every hydrophone-amplifier cha in, ar­
ranged in a mosaic viewer as in Fig. 1. I
have some of these tin y bulbs operating
here , an d the y are only .0 12 in . (12 mils)
thick . Leaving :i litt le room fo r ceme nt or
other, you could put 50 lin es of 50 in each
line fo r a total of 2500 pictu re ele men ts in
a sq uare inch, thus ma king practical today
th e 2D stero-viewer-headset . Fig. 4 shows
how basic a good light bu lb amp lifier can
get.

F ig. 4. Basic li gh t amplifier circui t.

Also, nothing prevents a forward look­
ing bulb ma nu fact ur er fro m putting severa l
thousand filaments in on e evacuated bulb !

This might be an excellen t app lication
for the newly deve loped light emitting
diod es (LE M' s) , which are ti ny enough to
be considered for near -future television
scree ns. Differen t color diodes could be
used to indicat e dept h in view ing with blue
for mo st distant objects, green fo r near by
and red for close. Th e di ver o r operator
would soon get use d to a system such as
this and «see" un derwater au to matically .
Diodes wo uld have the virtu e of using far
less power than even the tiniest of filament
ligh ts.

By proper handling of th e co ntro l char­
act eristi cs of the signal frequen cy and
modulation am plifi ers, a large dynamic
range can be achi eved with t his circu it.

A 3D viewer can also be made Quite
small. Many fo rms of th is typ e of viewe r
are of course po ssible, including the beam-
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splitt er typ e whic h proje cts th e viewe d
scene onto a semi-transparen t glass in fro nt
of th e pilot's eyes. This allows the ligh t
waves from th e ac tual scene out front to be
used by his eyes , when and if a visua l image
do es break thro ugh the wate r ahead, pre­
sumably at so me short distan ce.

Note the fail-safe feature of having
many separate co mplet e receivers . 10% can
be out of order , and the main scene will
still be present for t he pilot.

Fiber-optics ar e also well suited to bri ng
th is type of image to places o ther than
whe re the ligh t bu lb view er act ua lly is.

2D Ranging
The simplified versio n of Soneye , like

the ' human eye, uses only two di mens ions ,
elevation an d azi muth , to use mili tary ty pe
terms. Range, or depth perception, is sup­
plied by a host of optical and men ta l
tr icks, among which may be cited stereo ,
decreasing size with inc reasing dis tance,
fo rek nowledge of th e size of th e objec t,
displacemen t against a background or o th er
sta tio nery scenes, ability of the human
eyes to point together at a given distance,
and other methods.

Th e 2D ste reo -Soneye is arranged to
em ploy mo st of these facto rs and is co n­
side red to have so me 80 to 90 percent o f
the ability of the human eye for th e
purpose of depth percep tion. Thi s perce nt­

age figur e is of co urse dependent on the
nu mber of pict ure elements used, wh ich
becom es mainly a ma tter of cost.

Enhanced dept h perception is easy with
Son eye, the tw o lenses have only to be
separa ted by a dista nce grea ter than.. the
average 2% in. between huma n eyes. This is
already done in certain aircraft cameras
looking at the ground, where a onc story
building can be made to stand up like a
fo ur st ory on e.

It is hoped that my ideas on the Soneye
will start some neuron es oscillating, steam­
ing up the synapses with visions of ligh t
emitt ing diode matrixes and th e millions o f
dollars to be made th ere from. Please don ' t
forget to send an old man a litt le roya lt y
check now and then from the profit s.
Okay?

.. .K ICLL-

41



Frank C. Jones W6A JF
850 Donner A venue
Sonoma CA 95476

RF Power Measurement
withHot Carrier Diodes
T wo rf wattm eters are sho wn here. one

with a rang e of 25 mW to lOW and
the othe r cover ing the range of 5 to 30 0W.
Bot h arc useful from low radio frequencies
on up through 45 0 ~1Hz .

Th e low-power version (Fig. I) makes
usc of a 20W Sierra dummy antenna built
int o th e meter case , th ough the met erin g
circuit on ly goes up to l OW. If the max i­
mum is to be 20W, t he ref erenc e meter
reading coul d be about 45 J1A instead of
30 . The minimu m power reading would be
doubled . In thi s watt me ter, the power
range po tentiom et er is calibra ted and on ly
a re ference line on the me ter is used wh en
making rf measur ements. The dummy SOn
antenna resis tor is rat ed up to 1000 MlIz
so is exce llen t from 45 0 MHz down.

The ran ge po te n tiometer had an aud io
(nonlin ear) taper. By conn ec tin g the
"high" resistan ce end to the diode, th e
watt range scale is spread out qui te well in
the 0.1 - l OW range. Th e ho t carrier diode ,
an li P 29 00, has a 10 PIV rating, whi ch
means tha t the rms rf voltage across it
should be less th an 3 V for safe operat ion .
At l OW of rf power. the rms volta ge would
be a litt le over 22 V, which means a volt age

divid er is needed to keep the applied d iod e
voltage down to about 2V. An HP 28 00
diode with a 7 5 PIV rating would be mo re
desirab le, especially if t he meter was to be
calibrated fo r 20W maximum. This d iode is
about $ 1 and has a litt le higher ca paci ­
tance, whi ch wou ld req uire a different
shunt capacita nce across parts o f the resis­
tor divider to ma ke the device work with
the same powe r range calibration .

T he d ivider should use Y2W resistors o f
th e carbon or metal film type, since these
un it s are par t of th e r f cir cuit. It is be tt er
to use three Y2W 300n resistors in th e
string rath er th an a single 90 0n 2W resis­
toe t his is beca use the rf resistance charac­
terist ic is usually better in Y4 or 'l2W types
in certa in ranges of resist ance . Every resis­
t or has so me inductance and shunt capaci­
tance whi ch becomes part of the voltage
divider. T he diod e shunt capacit ance is in
para llel wit h that of th e l IOn l,4 W resistor
in Fig. 1. However , nearly any combination
of res istor sizes can be eq ualized within 10
to 20% ove r th e desired frequency rang e.
This div ider is across the son dummy
an tenna, so should no t shunt th e value
down to less than 49 or 48 .Q. This divider

POWER RANGE

lOO K

II2W II2W 1I2 W
~O .ll. SI ERRA
20W DUMMY
ANT ENNA

HP2900-110 ...Lc'
1/4 W

..l... .OI IJF

I pA 0-100
18 0 K (REF A8 0UT

3O j.lA )

1.,.,50011..
ZERO AOJ AT

LOW POWER RANGE
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Fig. L .025 to l OW R F watt m eter .
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Bottom view of l OW unit with th e rf dummy
an tenna clam pe d in one corner.

Top view of low powered rf wattmeter coverin g
.0 25 to lOW. Built in to a 8x4x 2 chassis with wire
screen bottom plate ior ven tilation.

•••

has to dissipat e a little rf power also. It s
to tal resistan ce should be at least 20 tim es
as high as th e dummy anten na load resistor.

The values shown in Fig. 1 are jus t
about th e mini mum that sho uld be used .
Too high values makes it more difficu lt t o
ex tend th e freq uency range to the upper
end, t hough it can be done, as was dis­
cove red in the highe r-powered wattmeter
of Fig. 2.

All diodes are poo r rectifiers at applie d
rf volt ages below t heir fo rward bias values
of 300 - 700 ill V (peak). By using a for ­
ward de bias voltage to make the diod e
conduct at least 5 or l Orn A, th e detection
sensitivity is increased as mu ch as 5 or 10
times. This requires a small battery , a
co uple of fixed -valu e resistors, and an

adjustable pot to balance this curren t ou t
of th e meter when measuring rf powers
below 100 mY. If th e power range is
limit ed to a min imum of Y4 or YzW , no bias
circuit is needed in this l OW instru ment.
The range scale in eithe r case has to be
hand calibra te d .

A low-pow ered radio transmitter o r
exc iter can be used as a l OW power source
when calibrating the po wer range po t sca le.
The tra nsmitter can USe stage detuning to
reduce po wer out put s down to the low er
values needed. Many swr met ers have watts
of power calibration and one of these can
be put in th e coax line to the rf wattmeter
for calibra tio n service. A more accur ate
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calibration can be made by co mparing the
power readings agai nst some re liable co m­
mercial rf wattmet er within its frequency
ran ge and calibra tion cha rts. This scheme is
usually necessary for che cking the calibra­
tion at VHF or UHF. Another metho d is to
use an accurat e rf voltmeter across the
dummy an tenna connec tio n to ground and
read t he power values in watt s = E2 /R. For
example, 5V (rms) squ ared is 25 ; and
divided by s on is equal to 500 mW.

The Sierra SOn dumm y antenn a has no
connection availabl e at the high end of th e
resistor, which ter minates in a type N
fit ting. The met ering circu it has to connect
t o thi s point as close as po ssible by gett ing
into th e inner .conductor of a coax fitt ing,
o r by dr illing a 3/8 or Y.!: in . hole th rough
the shell of th e dummy an tenna close to
the rf fitting end. T his ca n be done and th e
first 300n resistor in the volt age divider
soldere d to the inner connec tion to th e
large 50n resist or.~A lon g 1/8 in. diameter
soldering iron ti p is needed . T he divider
resisto rs, diode, and fo ur .00 1 J.lF stu d­
mo unted byp ass capac itors were all mount ­
ed around this large hole in tap ped 6-32
ho les for the four capacito rs. Larger values
of bypass capacitors can be shunted acro ss
these 0.001 JIF values to ground to ext end
th e frequency range down to low rf or even
af value s. For exa mple, a .02 flF capacitor
shunt wou ld allow op erati on to 2 MHz. A
miniature 50 or 100 J.lF elect roly tic shu nt
wo uld function at audio frequencies down
to 300 Hz. The diode must have a low­
im pedan ce path to gro un d over t he desired
frequency range to fun ction as a peak
rec tifie r and get as mu ch de output voltage
as possib le fo r the meter circuit. Th e
micro ammeter in series with a variable

ran ge resistor is simply a de volt meter. The
diod e rect ifier converts rf voltage to de, so
the diode sho uld be equally efficien t over
the who le rf range.

Th e 5-300W unit was built t o use with
a large dummy ante nna rat ed up to 500
MHz, which is a massive unit extern al to
th e box shown in the pho tographs. Quite a
bit of rebuilding went into th is device to
make one calibration of the range po ten­
tiomet er fit all frequencies from 4 50 to 2
Mllz. The inp ut and output coax fitt ings
had to be finally mounted so the inner
conducto r tips could be soldered toget her
and the resistor divider conne cted to this
poi nt. The latt er consist ed of two 4 300n
2W carbon resis to rs and a 68[l 1W resistor
in series to a copper sheet inside of th e
alu minum box.

T he watt range variab le resistor was a
500 k,Q linear pot en t io me ter which was
limited to a lower value by shu nting it
from the moving arm to the diode connec­
tio n end with a 22 0 H"2 resistor. This gave
a ma ximum power readi ng of 300W. when
the reference line was drawn on th e meter
face at 12 J.lA. The import , low pri ced ,
0 - 30 IlA meter had a large meter scale. A
smaller 0 - 50 MAme ter would have been
usable, since the" met er is used only as a
ref erence. The range pot knob is adjusted
when rf power is app lied to run the meter
read ing up to the line d rawn on the met er
scale face .

Th e circuit shown in Fig. 2 was eq ual­
ized to wit hin about 15% erro r over the
range of 2 to 4 50 MHz by shunting a 5 pF
cap acito r acro ss t he 68 .0 resisto r in the rf
divider.

Calibration of this device was ma de at
144 MHz usi ng a transm itt er having up to

INPUT

OUTPUT

)JA 0 - 30
(REF 12 jlA )
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Fig. 2. 5 to 300W R F wattm eter metering circuit, Ex ternal 300 or 400 W durin g an tenna load.
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Just Oifficu t.
It is not impossible to pass the General

(orTechnician ) Class amateur license exam
if you haven't read this superb license
study course. Dozens of amateurs have
managed, though some have had to make
several $9 stabs at it to get by. Now, being
realistic, isn't it only practical to invest a
lousy $5.95 in this incredible boo k to
make sure you don't blow that $9 bet (plus
all the inconvenience, expense, nervous
frustration and embarrassment of failure)
that you can pass the first time around?

In the past most amateu rs have relied
upon a memorization book put out by a
small group of inactive professional ama­
teurs and the FCC statistics tell the sad
story only too well - failure - time alter
time as the hastily crammed memories
blanked out under the pressure of the
steely-eyed FCC examiner. Was that a sneer
when the flun ked examwas announced?

Then along came the 73 study series,
prepared by live amateurs - active ama­
teurs - a study course which enab led ama­
teurs for the first time to really understand

Send to :
73 Magazine, Peterborough NH 03458

the answers to the exam questions rather
than just try and memorize them. Hu n­
dreds (hell, thousandsl ) of happy users of
our Advanced and Extra Classcourses have
written to say that they got them through
the exam slick as a whistle the very first
time out. Many report that our courses are
so simply written that they didn't even
have to studythem, just read them through
and they understood what they had been
afraid was going to be eng ineering-level
theory.

This General Class course has been
gathered up into one handy book and is
now available at the ridiculous bargain
price of only $5.95 postpaid. It fills well
over 300 pages, is profusely illustrated, and
lists all of the latest FCC study questions,
and even has a really great index. Asteal at
$5.95.

If you plan on passing this tremendous
book on to your heirs you might want to
spend the extra and invest in the hard
cover model, handso mely go ld embossed
for $8.95.

General Class License Study Guide

Name _ Call _

Street _

City State ____ Zip _



• UP TO S FIXED
TONES
(fadory set)

• ADJUSTABLE:
-Duration
-Output

• NO BATIERJES
ne eded.

• FULLY ADAPT­
A BLE

• EASY INST ALLA­
TlOS

• CON TINUOUS
TON E PO SSI BLE

• FULL 1 YEAR RP
W ARRAI\'T\'

Prices: MODEL TB -5

5 lone (std) $37.50

2 lone $32.50

Specia l tones-a-Inquir e

(III. Residents,
add 5% tax)

'e'
a.

TONE ENCODER 2 I .0"

FR E E SPEC SHEETS
NOW

AVAI l.A Bl.E

l), Electronics
Box 1201 B
CHAMPAIGN, ILL.
6 18 2 0

Top view of 5 to 300 W metering circuit for use
with extern al high powered dummy an tenna.

THE BEST

2 METER
CONVERTER

Mod.1407
$42.95

ppd.

144-146 MHI in. 28 ·30 MHz out
or 1460-148 MH. with a se colld crystal

Availab le a t 55.9 5 ea ch.
A full descriptio n o f t his fantas tic converter
would fill t his page , but you can take our word
for it \or t hose of thousands o f sa t is fi ed user s)
t ha t it s t he b est . T h e reason is sim p le-we use
t h ree RC A dual gate MO SFETs. one bipolar ,
and 3 d io d es in t he best circu it eve r. St ill n ot
co nvi nc ed ?Then send fo r o ur fr e e catalog and
get the full d escription , p lus ph o t os and even
the sch emat ic .
Ca n 't wait?I'hen se nd u s a posta l money ord er
fo r 8 42.95 a nd w e 'll rush t he 407 o u t t o y o u .
NO T E : The Mo del 407 is a lso availa b le in any
frequency co mbinatio n up to 450 MH z (som e
at higher prices ) as list ed in our ca t alo g .

-New Yor k c a r <li nd St<ll t e re sidenh oldd locoll w [es tn .

VANGUARD LABS
Dept. H, 196- 23 Jomolc:a Av e. , Hollis , N.Y. 11423
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40 0W availa bl~ carr ier output. The meter­
izin g unit was con nec ted to a larg e Bird rf
wattmeter a t the external fittings of the
latter. Several thermocouples had to be
used t o cover t he wid e range of power for
the ca lib ra tio n. This req uired reading a
chart cu rve fo r each Bird wattmeter read ­
ing and using correc tio n fac tors for fre­
quency in o rde r to ob tai n the actual watts
of rf po wer. Now, the large unit is used
without the therm ocou ples, charts , rf
choke, etc. sim ply as a d u mmy an ten na .
The new metering circuit con nects d irec tly
into th e an tenna fitt ing, wit h a few feet o f
son co ax over to th e transmitters being
tested.

This power measu ring device can be
used in any son coaxial line to mo nito r
th e actual power going toward the antenna.
The swr in th e line shoul d be low, or near
unity , in o rder for the calib ra tio n to be
reasonably accura te.

W6AJ F
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John Sch ult z W2EE Y
40 Rossie Sr.
Mystic CT 06355

I C/ Photocell
Compressor/AGC Unit

The unit described can be used as an audio compressor
in a transmitter or as an audio age unit in a receiver. The use
of a photocell allows particularly easy adap tation
of the unit to an ex isting piece of equipment.

Onc prob lem with many co mpressors o r
aud io age units is tha t th ey can no t he

con venien tly built in to an exis ting tra ns­
mitte r o r receiver , since the ampli fier and
contro l sect ions of the un it cannot be
rea dily sepa rate d. Conseq uent ly , such units
arc usually placed in separa te enclosures
and mount ed in the mic rophone lead to a
tran smitt er or in t he loudspeaker or head ­
set audio output leads of a receiver.

Most such co nventional co mpresso r/
audio age circuits use t rans istor stages fo r
both amplification and contro l fu nctions.
It is d iff icult to separate t he sta ges ph ysi­
cally un less addi tio nal coupling sta ges are
added, so tha t the amplify ing and contro l
funct ions ca n eac h he locat ed whe re eac h
can function bes t and where power and
space in a transmitte r or receiver are most
readily available (see Fig. I A) .

The lCjpho tocell uni t to he describ ed
overcomes mos t of t hese limit ations. T he
amplify ing and con tro l fun cti ons can be
separat ed as des ired ( fig . I B) th ro ugh th e
isolation medium of a photocell-lamp mo­
du le. Alth ough described as an au dio co m­
presso r/age un it , the pho tocell-lamp mo­
dule allo ws cont ro l to be ach ieved of an rf
stage as well through its biasing network .
On ly t he derivat ion of the contro l fu nct io n
is rest ricted to an au dio freq uency poi n t in
a receiver or tr ansmitter, since the fC
ampli fier used o perat es at aud io fre­
quencies. In an rf am plifier , an rf actuate d
and rf co ntro l co mpresso r co uld be
achieved. Alt hou gh it has no t ye t been
tr ied , it would seem t hat this la tte r
ap proach might pro duce a highly effect ive
SSB rf level compressor withou t th e need
fo r t wo side band filters as is requ ired"wit h

auo-o
INP UT

CO ~PR ESSOR

r--_~A~ ~

,..

I
1

T
I
I
I
I

TR.l, NSIlITT ER

AUO' O
4 "'P l

I
I S f AGES WITH' N

RECE ' VE R OR TR4 NSMITT EIl
I
I
I

PHOTOC£Ll
CO~P RESSO Il

'"
Fig. 1. A m plifier stages of usual compressor are in series with transmitter or audio chain (A ).
Photocell compressor (B) works parallel to cont rolled stages and the photocell module provides
both noise isolation from compressor amplifier and feedback isolation between controlled amplifier
stages.
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COI,lPRESS ION
L EV EL

Fig. 2, Photocell com pressor/age circuit sche­
m atic . Voltage rating of capacitor to terminal 10
must be chosen to pro tect un i t from vo ltage
fou nd a t sampl in g point. DC operating voltage
need not be supplied from an extremely well
filt ered so urce since audio quality of amplifier is
no t significan t .

Circuit Description

Figur e 2 shows the schema tic dia gram
of the compressor /age uni t. The int egrated
circuit used is an RCA CA3020 which can
produce about 500 mW outpu t. Various
ot he r audio amp lifier int egra ted circ uits
can be used suc h as the GE PA234 and also
various sur plus operational am pli fiers can
be use d. A mod ule type au dio amp lifier or
discrete stage t ransistor am plifier ca n also
be used. Th e prim e criteri on is that th e
am plifier pro duce enough pow er output to
properly drive 'the pho toce ll - from ISO to
250 mW.

Th e ex te rna l components used with the
IC are chosen primari ly to give sufficient
po wer out pu t rat her than maximum undis­
tort ed pow er output , as wo uld be th e case
if the lC were used for st ric tly audio
reproducti on . A 5 krl po tentio meter be­
tween stages in t he IC acts as a co mp ressor
level co ntrol. No inp ut po t ent iome te r is
used due to the fact tha t even if so me
slight overdrive of the in put shou ld occur ,
it would no t be significa nt in this applica­
tion . The output transformer seco ndary
drives th e lam p of the ph ot o cell module,
The mo dule may he placed any reason ab le
dist ance from t he amplifier and connected
to it by shielded audio cabl e. It is not
necessary to rectify the output of the

PHOTOCEL L
LAMP MOOULE

CL A IRE X
Cl M 3006

0 .0 1 ;;;-

The usc of a photoc ell also pro vides
fee dback isola tion bet ween the sampling
point an d the co nt roll ed point in a recei ver
or tr ansmit ter. Since no direct elect rical
connectio n is invo lved bet ween the two
poi nts (excep t fo r the minor capacitance
bet ween the lamp and ph ot oce ll in the
module), one does not have to worry that
the feedback loo p has a time constant
greater than the lowest freq ue ncy at which
th e gain of the controlled stages is greate r
th an unit y - a cri te rion for sta bility in an
electrically coupled compressor feedback
loop .

SSB rf level dip ping circ uits .
Besides separa ti on of the amplify ing and

control stages, the use of a photocell-lam p
module also overcom es the noise build-up
problem associated with conventio nal au­
dio compressors . With such compressors,
noi se bu ild-up occurs at the ou tput of the
co mpressor dur ing speech pauses becau se ,
withou t speech input , the gain of th e
co mp resso r rises to a high value and amp li­
fies th e self-noise of the fir st stage in the
co mpre ssor to a high value. Choosing a
lon g t ime con stant in the gain cont ro l stage
of th e co mpressor will act to suppress such
no ise build-up, bu t one is qu ickly limit ed
as to how far this ap proach can be used. If
th e time co nst ant is made too lon g, lo w
level spe ech in puts to the co mp ressor
follow ing a higher int ensi ty input will not
be amp lifie d sufficiently . Since th e amp li­
fier stages of th e phot ocell compressor
need not be in serie s with the audio cha in
in a receiver or transmitter, it s noise ou tput
is no t reflected in the controlled stages.
Also , the thermal-photoel ectric interface
within the pho to cell-lamp module prevents
the co upling of noise or spuri o us fre ­
quencies fro m the audio amplifie r of the
co mp ressor. In fact , th e audio a mplifier
portion of the photocell compressor can be
rat her simple and pro duce co nsider able
dis tortio n withou t affecti ng the units' per­
formance. The only real req uirem ent is
that it pro duce a power ou tput suffici ent
to drive th e photocell mod ule which is
dire ct ly proportio nal to th e audio level at
the sampling poi nt wit hin a rece iver or
tran smitt er.'
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for the best in USED FM
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Two-Way FM Units· Walkies • Repeaters
Mobile Phone • Bases • Mob iles

MOTOROLA MOBILES

T51GGV 40- 50M HZ 60Watt vib rator powered 6/ 12 Volt
w ith accessories 15" housing $79.00
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amp lifie r, since the therm al in ertia of the
lamp in the photocell mod ule will "wash
out" insta ntaneous level variations. The
photocell mo dule itself can be anyone of a
number of Clairex or General Electric units
which sell for $3-$4 . The Clairex
CLM30 06 uni t works well for a general
variet y of applications. It s lam p drive

A ssembly of compressor/age units on vector­
board. Photocell unit is sho wn next to o u tp u t
transformer. Compressor leve l pot is at other end
of Ve ctor board, and Ie unit is in middle with
circuit com ponen ts grouped aro und it.

requirements are 6 volts at 40 rnA maxi­
mum, an d the resistive element in it will
vary fro m a value of over 100 kD when th e
lamp is no t excited to about 200D when
the lamp is fully driven . Th e pho tocell
mo du le itself also provides a sort of au to­
mat ic delay action, since the change in
resistance is no t linear with lamp drive bu t
generally is slower at low lamp drive leve ls.
Thus, depending upon how the resistive
cleme nt is place d in a circuit, compression
action increases with higher signal levels.

Constru ction

The photograph sho ws how a typical
photocell au dio am plifier driv er circ uit _can
be assem bled on a piece of Vectorboard .
The phot oce ll module wou ld, of co urse, be
locat ed remotely from the am plifier cir­
cuit. A fin-type heat dissipation devi ce
sho uld be used on the IC, depending upon
the manu facturer' s recommendation for
the un it used. A PC board ty pe trim
po ten tiometer, located to the right of th e
IC, ac ts as t he co mpressio n level contro l.

50

Since the control does not have to be
readjusted normally after initial setup , it
can be left as a co mponent on the Vect or­
board . If it is desired to have some means
to continuously control the co mp ression
level as well as turn off the comp ression
act ion, the potentiometer - brought out as
a panel control - will perform bot h func­
tions. Th e outp ut transformer on the left is
a conventional min iatu re tran sisto r t ype
with an 8-16D secondary.

Placement

The objective in placing the resistive
element of the photocell mo dule in a
receiver or transmitt er circuit is to make
maximum use of it s wide resistance change.
At th e same time, the resist ive eleme nt
cannot be used such that it must dissipat e
over 1jJ 0 watt. One possible placemen t fo r
the resis tive ele men t is shown in Fig. 3A ,
whe re it is used as part of a voltage divider
network in a fairly high impedance circuit.
In some un its the microphone input itself
or the in terstage coupling po int after the
first au dio amplifier might be used. Theo­
retically , the large resistance range change
of th e photocell resist ive unit could pro ­
duce volta ge o utpu t cha nges in a high
imp edance divider' net work of over 40 d B.
Another po ssible placement of the resistive
eleme nt which also prevents de from flo w­
ing through it is sho wn in Fig, 3B. As the
photocell module is driven harder, the
resistive elemen t increasingly shorts to
ground the audio bypass ca pacitor. Such a
capacitor would be placed bet ween audio
stages in a receiver or tra nsmitter to shunt
the audio signal to ground as co mpressor
action takes place. There are various o ther
placements possib le for the resist ive ele­
ment, suc h as in the bias line to t he stages
it is desired to control or even as a shunt
element acro ss a low level au dio trans for­
mer. The place men t th at will achieve the
best cont rol can be quick ly det ermined by
experiment.

The sampling point for t he compresso r 's
audio amplifier input is usually taken at
some interstage poin t to war ds the high
level end of the au dio chain in a unit. The
sampling connec tion sho uld have no effect
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Fig. 3. Possib ilit ies for usin g th e resistive section
of the photocell for con trol of the signal ampli­
tude in an audio am pli fier. Vo ltage divider
m ethod (A) and capacitance bypass m ethod (B).

Operat ion

With t he com pressor control in itia lly set
fo r minim um gain, the audio level co ntro l
in a un it is set for the highest desired au dio
level. The co mpressor co ntro l is then ad-

upon the normal operation of the audio
amplifierin a unit. If possible , th e sam pling
point should be chosen such that the aud io
level co nt ro l in a unit is locat ed earlier in
the aud io chain . The contro lled po in t can
be either befo re or after the au dio level
contro l.
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Ban k Am eri car d . Mast er Cha rge
Tenny Freck W4 WL - Sandy Jackson Mgr.

Harvey N ations W4 VO V

FRECK RADIO SUPPLY
38 Bilt mo re Ave ., Asheville , N .C. 2880 1

1704 ) 254·9551

Serving the amateurs for 43 years
Large Stock of Used Equ ip men t. FREE list
upon request . We st oc k Co llins e Dra ke e
G a la x y e Ke nwood e S ignal One e Swan
e Tempo e Hy-Ga in - Newtro nics - Se vera l

Others.

BEFORE YOU TRAOE - TRY US!

Summa ry
The ph otocell modu le is a very versati le

unit for compresso r and age con t ro l .cir­
cuits. Many more circuits are possible wit h
it than the one illu st ra ted here. For in­
stance , if one wanted to use a varying de
volt age as th e control source fo r the
mo dule th is can be done by using a de
amplifier and direct output coupling in
place of the au dio l 'C amplifier shown.
With some low power vacuum tu be circuit s
it is also possible to place the lamp of th e
photocell module in series with a cathode
resisto r a nd achieve direct contro l wit hout
any amplifier at all.

vanced until t he , aud io level decreases
significan tly . The audio level contro l is
again advanced until the desired output
level is achieved . Basically , th e circ uit
should then be set, alt hough on e will have
to initially adjust back and fo rth betwee n
the audio level and co mpresso r controls
un til the optimu m compression range is
obtained.

PHOTOCELL

/

I

AUDIO LEVEL
CO~T R OL IN
RECEIVER OR
TRAN SMIT TER

'"

0 .0 1

H
f iR ST
A UD IO
STA.GE
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Roland L. Guard Jr , K4EPI
750 Lily Flagg R d SE
Hunt sville AL 35802

The Theft Stopper

Fig. 1. Schematic of theftstopper. S1 is yo~r

car 's courtesy light switch ; S2 is a to ggle; K l 1S

a delay relay (10 sec.}, K 2 = 12V solenoid , heavy­
duty; V I = On-Guard chem ical spray tu be.

COPF'ER ST" " PSTIFf HE'\ VY
WIRE. TWISTED

"'OUNT THE " SSEMBLY
~OER THE OASH.
FAe tN" Toot 5t'\ T

--~m

.. .K4EPI-

Fig. 2. Detail ~f solenoid plunger and tube.

effects, as I took a small whiff of the
stu ff ! (My last , by the way!)

One whiff of th e mist and your nose
tells you to go th e opposite way . . . fast !
Stealing a tr ansceiver , microphone, or
anything in th e car will be the farthest
thing in the thie f' s mind. The chemical
vapor will st ay in yo ur car a long time.

To make the automatic the ft stop ­
per, yo u need a IO-second delay relay
(I 2V), a 12V heavy-duty solenoid , a
single-pole to ggle switc h, an On-Guard ,
and a 6x8x Vz in. board . A sample circuit
is shown be low. The On -Guard can be
bought for $2 .98 each , po st paid . On­
Guard cannot be sold to residents of
Californ ia, New York, Wisconsin , or Mich­
igan . Th ey can be sent by mail to all
others, however.

I might add th at the U.S. Post Office
has mad e a decision to issue them to all
letter carriers, to pro tect against biti ng
dogs and whateve r.

~
'''' ~~
to..E: IN
f>L~GER

Dlllt'C TION OF
T" "V EL

. t2 V

E ver wishe d for a way to prevent
yo ur mobile rig from being sto len?

You've seen the many car alarm devices
on the market today ; bu t for the most
part, all th ey do is blow th e horn .. . too
bad if yo u're out of earshot ! Even if you
do catch the thief with your goo ds, you
have to apprehend him .. . probably with
your bare hands. Then yo u ru n the risk
of a crowbar across the head , or if th e
thief has a knife , well . . .

About 99 .9% of us are no t karate or
judo expe rts and we'd run the risk of
personal injury to ourselves.

So along comes a pro duct on the
consum er market called On-Guard(tm) , a
self-defen se invention in a tube . At first
glan ce, it looks like a felt marker pen,
being about 3% in . long an d ~ in. in
diamet er. It's filled with a chemical which
is absolutely harm less (n ot Mace or tear­
gas) but , ho wever, causes the following
temp orary effects: stinging and bu rning of
th e nose, th roat and eyes ; nau sea; afte r
burning the throat , it produces chok ing
and coughing, and gives th e recipien t a
weak-in-the-knees feeling. I can cert ify th e
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Mike Doolin WB8CDU
460 W. Napier
Ben ton Harbor M I 490·~

BE R£ DY FOR THE

A MA7.KEI1 G(M~N'S
~P8R~Ae TO
CHA MJRADI O

The growth of ham radi o in th e last
5 - 10 years has been anyt hing bu t

encouraging . The numbers tell the story
loud and clear: While population , leisure
t ime and disposable inc ome have all in­
creased , ham radio has remained stagnant .
Unless we reverse this alarming tr end, we
will join the dinosaur in Natu re's list of
spec ies that no lon ger exis t.

Why we have let this situation develop is
a question I will leave to the psyc hiatr ists
in ou r ranks to discuss. Wha t can be done
about it is something else again. The cure
for our lack of growth can be su mme d u p
in one word : marketing.

Marketing: that art /science that deals
with getting buyers together with produc ts
or services. I believe tha t by using som e
basic marketing tech niqu es we can greatly
inc rease our grow th . The key to th is
requires some rethinking on our par ts. We
mus t stop considering ham rad io as a.
ho bby /service. ..and start thinking of it as
a pro du ct to be sold . And it can be
sold. . .it can be packaged, presented, and
promoted just like new cars, break fast

cereal, or transc eivers. But first we mu st
become acc ustomed to handling and think­
ing about ham radio as a produ ct. So me of
the basic marketing techniq ues that will
allow us to do this are discussed below.

Buyers & Benefits: Fo r any product to
exis t for any length of time , some one must
be willing to buy it. And buyers do not
buy prod uct s - they buy the ben efits
those products supp ly . Think about it. You
bu y a new car not just for the sake of
having a new car, but for th e benefits that
car will br ing.. .imp ro ved styli ng and per­
formance, comments fro m friends, a feel­
ing of importance or difference at having a
new car when others do n't. Buyers buy
bene fit s, not products.

Advertising: To have a product full of
benefit s that people are anxious to buy is
common . To have a pro du ct like that, and
then believe th at buyers will flock to your
door through divine intervention is stu­
pidity. . .yet that is exactl y what we have
been guilty of for many yea rs. It is not
enough to have a good produc t. You must
tell people that you have it , and tell them
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in such a way that the ben efits of your
part icular prod uct become clearly superio r
to sup pose d ly similar benefits fro m other
products . T his is the basic idea of ad ver­
tising and it is a lesson we mu st learn if we
are to survive. Yet we have act ed as if we
were act ively trying to keep th e exist ence
of ham rad io a secret. Probably we were
not , but we couldn' t have done a better
job . Few peo ple even know we exist , and
those who d o tend to dismiss us as a bunch
of nuts playing wit h toys. Not only must
we let the world at large know about ham
rad io an d wha t it can do , but we must do it
in a way that will encourage o th ers to joi n
us.

So much for basic mar keting. Let's
ret urn now to discuss these po in ts in
great er detail ; first , th e benefits , then the
buyers wh o would be interest ed in these
benefits, an d lastly th e area of advert ising.

Benefi ts .

The benefit s o f ha m rad io are my riad ,
bu t some of the more obvious are det ailed
be low . Indeed , many of these are common
to all successful pro d ucts .

Ham Radio Is Dif ferent. A pr od uct
which is d ifferen t has instan t appeal.
Vo lkswagens are radic ally differen t fro m
their Am erican counterp arts in many re­
spects , and these differe nces have helped
make the VW th e largest selling import ed
car in the U.S. It's ugly ; its gas mileage
legend ary ; it s service network vast and we ll
organized . A list o f the Bug's d iffe ren ces
would be long, but th e assumpt io n to be
made is valid : differences help sell pro ­
ducts.

Ham rad io has t hes e di ffer en ces in
abundance. It is really a one-of-a-ki nd

product. It offers instan t communicat ions
aro und th e wor ld, across the street. It
doesn 't depend on weather to be enj oyed ,
like ma ny spo rts. It is relatively inexpen­
sive to get into, as o pposed to mos t o the r
types of recreat ion . And it is the fastest
way known to meet new friend s and
become expose d to wide variety of new
ideas. Am at eur radi o is di fferen t fro m
everything else you can thin k of. These
differen ces are benefit s t o pot ential bu yers
. . .use them!
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/lam Radio Is Educational. T od ay 's
largest , fast est-growing mar ket is ed uca­
tio n. People are discovering th at to im­
prov e their world they must first under­
stand it. . .an d they are t rying t o do just
that in record numbers. Classro oms are
overflow ing 18 hours a da y . . .home study
course s and books are the hottest th ing
going ... long-forgo tten arts and crafts
have sudde nly been rediscovered.

T he key to thi s phenomenon is self­
impro vement .. . and self-improvemen t is
an FCC~imposed req uireme nt. It is a bene­
fit. We live in an elec tro nic wo rld, and it
can o nly become more so . Remember that
when yo u go o ut to sell ham radi o . I t is the
on ly ho bby aro und that no t only offers an
enjoyable diversion, but an opportuni ty to
be tter und erst and our electr oni c envi ron­
men t.

Ham R adio Has Snob A ppeal. While
that may be a po or choice o f words, it is
nonet heless qu ite t rue. People buy Cadil­
lacs and Rolls-Royces no t because these
cars offer much more in th e way of basic
benefit (t ransportation ), but because this
type o f vehicle has sn ob appeal. Th ese ca ~_s

screa m out that t heir owne rs have ach ieved
some mea sure of financial success.

We all desire this sort of recognit ion
.. . we all need to be un iqu e in some

way . . . and ham radio offer s the chance
for uniqueness. It sets us apart from the
masses . .. that ti cket and rig endow us
wit h an extra measure of respect whenever
the o th er guy is made awar e o f the
situ at io n. Use this benefit in small doses,
how ever. No o ne likes to be reminded th at
in some respect he is not as goo d as yo u.
Snob appeal works fo r many other pro­
d ucts and it can work fo r us , too .

Ham R adio Is A Challenge. In a wo rld
fu ll of pushb utton , co mpute rized conven­
iences, peop le still like to ta ckle so me th ing
with just thei r hands an d minds, and
overcome it. When confro nte d" by an ap­
pealing challenge , most peo ple ta ke it up,
fo r they kn ow that su ccessfu l comp letion
will make the m fee l q uite good .

T he challenge in ham rad io is o bvio us.
Unlike an other radio service which can be
entered with an exam less applicati on, all
the money in th e world won 't buy yo u a
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GATED CALIBRATED MARKER GENERATOR
0 1011 0CO NI I",UO US

a louo oselll"" O.

The K.QS C.-G l is a gat ed gen erator on and off
3 ti mes per seco nd mak ing it eas ily recognized
o n today s cro wd ed hand s. Fr eq uency - 1
MHZ, 100 KHZ, 50 KH Z, 25 K HZ . A ccu­
racy - High Pr ec isio n 1 MHZ x ta l. .001%. Gate
time - 3 Pu lse p er second . Ha rm on ics - up to
200 MHZ. Output - Sq uare w ave 3.5 PP. E lec­
t rical Descrip tio n - All so lid s ta te , p rin ted cir ­
cui t o n T/16" glass board. ICs 2 gates, 3
div id ers, and 1 tr an sisto r. A ce ramic t r immer
allo ws zero-bea t ing WWV. Physica l descrip ­

t io n - Th e K-OSC .-G l Gen e rato rs are sma ll, st ru ctu ra lly rigid ye t lightw e ight inst ru men ts
which are designed for po rtab ility. The inst rument is enc lo sed in a 3 co lor viny l covered metal
& plasti c cab inet. Dimensions are 2 3/8" x 5 1/8 " x 6".

K-OSC-G1
K-OSC-G1K

Wired and Calibrated $45.50
Kit all parts and case (less batter ies) . . $35.50

We wi ll b u ild an y m arker gen erator you req uire fo r any f req ue ncy from .0 0 1 HZ to 400 MHZ.
State yo ur needs an d we w ill q uo te you a p rice . Write fo r cat a logue. Oscilla tor, d ivider cha in,
pu lse rs, am p lif ie rs, contro l mod ules fo r co un ters.

K-ENTERPRISES
1401 NORTH TUCKER SHAWNEE, OKLAHOMA 74801

don' t overlook t he kids who would ben efit
most from an involveme nt in ham radio.
Th ese are th e ones in orphanages . .. in the
ghe ttos ... on pr ob ation and in co rrection­
al ins tit ut ions. There are t en s of thousand s
of th ese kids who've go tt en off to a bad
star t in life. Ham radio co uld ch ange their
att itude to ward the world and o ther peo­
ple, .and make them useful, pro ductive,
crea t ive citizens. These kid s need ham
radio and we nee d them. T hink abo ut it.

Or gani zing an efficient program to re­
cru it large numbers of kids would be a
cos tly , time-consuming task. Worthwhile,
hu t still beyond the capabi lit ies of most of
us. T here is an area wh ere we can all help,
th o ugh - and th at is on a one-to-o ne basis.
J ust find a kid who migh t be in terested and
talk to him abo ut it . When was the last
tim e yo u invit ed th e kid down th e stree t
into yo ur shack? If yo u haven't tried just
this simple gesture , please do . You can't
imagine th e won de r in a kid 's eyes when he
discovers t hat he can actually t alk to
someo ne in ano ther country . Try it
... yo u'll be amazed at th e resu lts yo u can

get wit h just a frien dly invitation an d a
short 0 50.

Th e fir st major gro up mentioned
above - tho se alread y int erested in com­
munications or elect ro nics - are the sec­
ond major gro up contain ing po ten tial
hams.

CBers com e to mind imm ediat ely , and
it 's a giant-sized market th at we've do ne
littl e bu t aggravate. Most CBeTs are, believe
it or no t, real human beings, and th ey
respond to the same kind of trea tme nt you
and I like : friendli ness, co ur tesy, etc. At­
t end yo ur loca l CB club's meetings, get to
know th e memb ers. Many of the m are jus t
fru st ra ted hams who have been t urne d off
by a past failur e or t he continuing war of
CB vs ham rad io - a war kept alive by a
few idiot s on both sides. Give t he CBers an
honest try . .. you may be surprised at the
favorable response you ge t.

In this same cat egor y fall th e experi­
ment ers and hobbyists . . . t he high sch ool
kids just begi nn ing to fo ol aro und wit h
elect ronics . .. the guys who build Heath­
kits. Both ty pes arc pro spects. If you know
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MORE RANGE •• •
with NO NOISE

••••••••••••••••••••••••
HATRY ELECTRONICS
500 ledyard St., Hartford, Conn. 06114

203_527_1881
(1 Block Ellt of Weth ersfield Ave. off

Airpo rt Rd., Rte 6)

See CORKY, W1KXM alWARD, W1WRQ

HEADQUARTERS FOR 2 M FM
R ege n cy HR · 2 - Galaxy FM 210 - Drake
M L2 F a nd T R22 - Clegg 22FM seri es
24- 25- 27 - Varit ro n ics IC-2F and HT -2 - All
acc esso ries for all r igs includ ing cry sta ls, power
supp lies, amp lifier s, e tc .

FM GAI N ANTENN AS
For mob ile, fixed and po r tab le operation by
CushC raft , Hv -Gain, Ante nn a S pe cia lists, Ne w­
t ro nic s. va ritro nics. Mark Prod ucts , Mosley .

ANTENNA STUFF
Op en w ire feed line - Ant en na w ire 18 , 14 ,
12 - Bare Copperwe ld - 14 and 12 enamel
copper-insulators - Baluns - Lowl oss coax­
Bl itz Bugs - Gtassttne guy - Roh n #25 towers
and acce sso ries - B & W - Coax swi tc hes ­
Do wkey re lays - 72 ohm KW twin lead.

Al l MAJO R LIN ES OF AMATE UR G EAR

(Ca na dia n Amat~un Send U.S. Funds On lvl
F.o .b . Ha rtford

Please Ind ude Postage
CONNECTICUT'S OLDEST llAM STORE

••••••••••••••••••••••••
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ham t icket. It takes st udy and det ermi na­
tio n . . . yo u ha ve to earn it. Explain the
challenge in ham radio to yo ur prospective
customer without making it sound so
complex th at he loses in terest. Confront
him with the challenge head-on . . . and
wat ch it wor k.
The Mark et

So mu ch fo r some of the ben efits of
ham radio. Let 's turn now to fin ding our
marke t.

Most people, wheth er t hey realize it o r
not , could der ive so me benef it o r satisfac­
tion from becoming a ham. Grant ing this
to be tru e, the question of fin ding the
marke t then reso lves down to one of
locating groups where we would be most
likel y to recruit the grea test number of
hams at th e lowest cost in time and mo ney .

T he two groups that we should be
aiming at are those that already ha ve an
in terest in So me for m of electro nics, and
people who have a na tural cur iosity about
the world aro und them. Let's take th e
second gro up first.

Child ren. Natural curiosity . The two are
practically synonymous. Kids are t he most
imp ortant , most read ily acc essible single
gro up of po tent ial buye rs we have, and
they've been studiously ign ored for far too
long. Kids are th e future of ham radio and
we sho uld conce ntrate our efforts on them.

Younger grammar school children are
pro bably too 'young to get really involved ,
but that shouldn't preclude at least lett ing
them know that we exist. An impression
mad e on a seven- o r eight-yea r-old now will
eventually bear fruit in the fo rm of a green
but en thusiastic Novice five to ten years
hence.

High school and olde r grammar school
kids are in the mar ket right no w .. . we
don't have to wait to see if our sales pit ch
pays off. Get per mission to demonst rate
your rig in school assemblies invite th e
paper boy in to see the shack ask the
neighbor kids if they 'd like to ta lk to
someone across the country , around th e
world . Volunteer your se rvices as a radio
meri t badge counselor fo r your local boy
scout troop . T he possibil ities are endless.

Most groups of kid s are obvious, but
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any , invite them t o your shack or club
me eting.

So far we have to uched on benefits and
bu yers. The last area, one that I am
particularly familiar with , is ad vertising.
With t he sa le excep tion of their recent
mo vie effort (which is q uite good), ou r
national organizat ion has don e nothing to
promote the growth of ham rad io , so it
mu st be done by us, as clu bs and individ­
uals. If yo u would like to see ARRL do the
job , I suggest that if t hey wer e suddenly
delug ed by 100,000 or so QSL cards
requesting them to embark on a national
ad campaign, they could do little but start
on e . Lacking a national campaign as we do,
however , we mu st concentrate on th ings
that can work for us on a local leve l. Here
are just a few ideas that have worked for
me or for club s. Most ar e me rely att en­
tion-getters . The ba lance of the selling
process is up t o you ; bu t once you have the
in terest , the final sale should be relatively
easy .

Call Letter Plates. Mayb e you never
considered your call plates as advert ising ,
bu t they most defini te ly are. They tell
everyone that you are someone special
.. " an d they generate questions. They are

availabl e in most stat es upon pro of of
license, and alt ho ugh they may cost a slight
amount mo re , in many sta tes they allow

you to license your car by mail , instead of
having to stand in endless lines. That alone
is en ough t o prove their worth to me. If
yo u' ve never tried call plates , check into
t hem.

Conspicuous S tations. Und er this head­
ing I would lump everyt h ing from 200 ft
orange towers to complet e stations se t up
in the living room. Let your im agination
run wild. Put yo ur call letters on y ou r
mailbox, yo ur business cards, and personal
st ationery. Post your DXCC, WAS awa rds ,
and QSL cards over the dining room table
. . .leave yo ur Heathkit assembly manua ls
on the sam e table with Time, Life, an d
National Ge ogra phi c. Put co pies of 7 3 in
the bathroom, where yo u have a cap tive
au die nce. Make lamps out of old vacuum
variables an d fin als that have gone t o their
rew ard. Pick yo ur te eth wit h a resistor lead
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.. .light your cigarette with a hot soldering
iron. . .carry an FM pocket transceiver
aro und with yo u. Do something that will
caus e questions.

Portab le Operation. For those of you
who are cam ping , hunting, or fishing nuts
and have a symp athetic spouse, it is unfor­
givabl e if yo u don' t take along a rig on
yo ur out ings. When I go camping with my
family on weekends, the first ite ms to be
added to the camp er are an HP-23 supply
and a port able 20m di pol e. When I set up
my stat ion in a campsite , I never fail to
dra w a crowd . . . which of course is exact­
ly what I want to do. How many new hams
have I generated ? I don 't know, but at the
very least there are a few hundred more
peo ple out the re who kno w we ex ist.
Portable op erat io n is a form of advertising
tha t is bo th easy and fun .. . t ry it .

Group Demonstrations. You would
probably be amaz ed to lea rn how desperat e
most schools are to find good , educat ional
programs for assemblies. Check in wit h
yo ur local school sys tem t o see if they can
use you and your rig; th e odds are that
they can. Other groups might like yo u,
too: public service groups like the Lions or
C of C, Boy Sco uts , .chur ch gro ups, ladies
gard en clubs. Any group is fair game.
Yo u'll be surprised at how many invit a­
tion s yo u and yo ur rig will get t o pe rfor m
... an d spread the word about ham radio .

Public Service Work. In many areas
hams provide emergency and public serv ice
communic ations, cro wd-c ontro l assist ance ,
etc . - and never bo th er to cap itali ze on
their efforts. In cred ibl e ! The very min i­
mu m you sho uld have is large signs fo r
your tab les and cars, proclaiming who you
ar e an d wh at yo u' re do ing. If yo ur club
does anything in the way of pu blic ser vice,
you are missing som e gian t-sized chunk s of
free publicity .

Publicity. If your club doesn't have a
pub licity chairm an, it should. On e good
man in this posit io n can contri bute mo re
toward increasi ng your membershi p th an
the rest of the club com bined . Most home­
to wn newspapers are only too happy to
run news releases detailing some sor t of
public serv ice wor k , for free. A ny time
your club has a function, whe ther just
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another mo nthly meeting o r a majo r event
involving the safet y of other peo ple , get it
t o the newspapers. The form doesn 't mat­
ter - it's content that co un ts. The cit y­
desk man is going to rewrite it anyway. If
your club do es any thing . .. if one of your
members in his capacity as a ham does
an ything, get it to the newspapers.

Radio and T V time can be had too.
Many stations have hams on t he st aff, and
a mo re sy mpatheti c co n ta ct wou ld be hard
to find . Ta lk to them . .. fin d out what
they conside r to be ne wsworthy. So me
stations will ru n free anno unceme nts abo ut
cod e and thoery classes about t o st ar t ,
parti cipati on at local even ts, etc.

Field Day . Does FD bring to mind
visions of a half-dru nk group of nuts
running around putting th ings up in the air
and shouting unin telligible remarks into a
PTT mike? Gr an t ed , most field days are
ru n for the grati fica tion of the members
in vol ved . .. bu t don ' t yo u t hink we co uld
find ti me to include in terested visit ors in
o ur plans? Sure, it migh t mea n we'd have
t o .stay somewhat so ber, bury o ur Marine

Corps vern acu lar and at least appea r qu asi­
hu man . But t hink of the poten tial! A field
day pu t on primarily to introd uce stra ngers
to th e world o f ham rad io might not be a
smashing success in the " poin ts earn ed"
cat egory , but it would certainly be on e in
the fina l tally of mem bership figur es-,

Code & Theory Classes. Any club or
gro up running these classes should ma ke
sure that th ey have an am ple amo unt of
pub licity to back t hem up . Tell t he papers
... tell the local radio & TV stations
. .. pos t no tices in the schools, laundro ­

mat s, pizza sho ps - anywhere that people
gat her. You' ll be ama zed at the response
yo u 'll get .. . and the new Novices.

In this article I've tried to show how
basic market in g t echniq ues can successfully
be appl ied to ham radio , wit h the purpose
of bringing in the new members we so
desper at ely need. Th e altern ative to not
pro moting ou r hobby/service is not pleas­
an t. We need new mem bers badly , an d
treating ham radio like any other product
in the marketplace is th e only way to get

th em. ...WB8 CDU-

Yet R.F:' '''PUT

Another R.F:C

•

Code
Monitor "

n

.OO

IIC SP~~~E R

.ot

The code monitors in the February 1967
73 must have been a simple answer to ma ny
CW men with a monitoring pro blem. Here's
a monitor whi ch works wit h any t ransmitter,
regardless of how it is keyed . All t he pa rts,
ex cept the 25 0k pot , can be fou nd in an ol d
transistor radio and any good PNP transistor
will work okay . If you have an NPN transis­
t or , just reverse t he diode.

As the resistance of the pot is red uced ,
the note gets higher , and at minimum resis­
ta nce the monit or is t urned off. T he sim plest
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way to get r[ to run t he monitor is to connect
it to the chassis of t he receiver or tran smit­
t er ; t he re seems to be enough r[ floating on
" grounded" eq uipmen t to run 3 o r 4 volts
int o t he mo ni tor in severa l statio ns in whi ch
this unit has been tried . The volume is lou d
eno ugh for most shacks and th e pitch can be
set to suit the operator. T he not e is by no
means a sine wave, but it is pleasant an d dis­
tinctive. Try it wit h yo ur t ransce iver, and
br eak the SSB habit!

John Smith, VK 3IQ
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Multi-Ch
Operation
with the
MOTOROLA
Jam es M. Hagedon, Jr. K8YQH
1335 Br ai nard Woods Dr.
Day ton OH 45459

I f you are as fa scinated with the possi­
bi lit ies of operat ing the 2m F M bands

wit h hand-held portable gear as I am, you
probably have more t han a passi ng fam il­
iarity wit h t he Motorola HT-200 (the
"brick," as it is known in some circles).

Until rec ently , this piece of gear has
been di fficu lt t o pick up on t he sur plus
market. Lately , however , Motorola has
releas ed the HT-220 , a shirt-pocket unit
wit h approximate ly the same spe cifications
as the larger HT-20 0 , and many of the
"bricks" are beginning t o show up on t he
amateur market at rat her reasonable prices.

The Miami Vall ey F M Association , our
local rep eat er group, recently managed t o
pick up a fa irly larg e quantity of these
units. Unfo rtunately , however, almost all
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were sing le-chan nel rad ios. Since our oper­
ation utilizes a .3 4 t o .76 re peater, as well
as a .9 4 simplex cha nnel, a dual-channeling
program was immediately in order. In
addition, a system for providing simul­
taneo us monitoring of both channels was
also provid ed.

This art icle was prepared t o describe
the relatively simple process for installing
the Motorola second channel transmit t er
an d re ceiver osc illator dec ks, as well as
d es cribing the switching arrangement
which makes simult aneous mo nitoring of
the two re ceive frequencies possible.

To begin, beg , borrow or st eal a Moto­
rola ma nual for t he HT-200. The Motorola
manual par t numb er is 68P8 10 58A40-B. It
will set you back about $2.50 , if you have
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Channel switching assembly shown in relation to
the interior of the HT case. A ltho ugh the potting
compound has been left off the switch terminals
here for the purposes of illustration, it is strongly

recommended that epoxy or RTV compound be
used for insula tio n due to the very tight clear­
ances. Diodes are attached dire ctly to the back of
the switch . '.

. 5
u1.

ch
he

be
tailored to su it any area of operation sIm ply by
changing contact strapping.

Tl
OSC

T2
OSC

\ L .3 L
1

5

~
~ 5

- - - - - -

Fig. 1. Schem atic o f the m ultifun ct ion swit
contacts. The frequ encies selected for use in t
Dayton area are as follows.

Pos. 1 Pos. 2 Pos.3 Pos.4 Po,
Rx . .94 .94 .76 Sim ul. Sim
Tx..94 .3 4 .3 4 .3 4 .94
Switching arrangem ents can, of course,

RCV XMT
COM COM

2
3

R2 R l
OSC OSC
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AGC circuit at the front end
3 TRANSMITTING POWER positions.
REAR panel has provision fo r 25w unit,
TONE squelch, and MULTIPLIER unit.
CHANNEL SELECTION by diode switch.
Remote control possible

34/94,94/94, MIKE included. $239:95"
NOW ONL Y: 249.95

ACCESSORIES ,
2 met er & 6 meter pream plif ier.
Standby beep ase unit .

REGULATED DC POWER SUPPLY
OVER 3 AMPS FULL LOAD
RIPPLE CONTENT 1.5 mv P-P.
AND EQUIPPED WITH SHORT
CIRCUIT PROTECTION:

ONLY $29.50

NEW

TELECOMM ELECTRONICS
RO.SO>.' 461.CUPERTINO,CA .95014



Top plan view of the mod ified unit, sho wing the
swit ch modification . Th e HT illustrated was
originally set up for two- freq uen cy transmi t, so
no hole drilling was requ ired in this case . No te
the kn ob clearan ce to the ridge at the back edge
of th e case. This sho uld be abou t 1 /16 in . when a
"stock" kno b is use d.

to buy it , but it conta ins a wealth of data
on your rad io , includ ing some excellent
view s of t he trans mitter a nd receiver
boa rds. These would be im possible t o
reproduce legibly in reduced magazine size,
so ma ke sure yo u have th is material avail­
ab le when installi ng t he conversion . Since
the one th ing tha t Motoro la di d no l in­
d ude in the ma nual is a d iagra m of the
phy sica l location of t he tra nsmit an d re­
ceive osc illat or dec ks, these are show n in
th e pho t os.

If, aft er reading the man ual and view ing
t he co ndensed innards of yo ur " brick " yo u
are tho ro ughly terri fied at the tho ugh t o f
to uching a soldering iron to any part of it ,
take heart. There is no t hing t here t hat yo u
wo n 't find on th e und ers ide of your 1'-43
mobile. It 's ju st that what is there is a lo t
smaller and a heck of a lot close r toge t her.
Have a magn ifying glass an d tweezers avail­
a ble, in ad di t ion to yo ur pencil iron , and
don ' t tr y to do t he whol e jo b in o ne
sit t ing. Incidentally , the man ual has some
excellen t hints on sol de ri ng to min iat ur ized
circ uits in the introductory sec tio n .

Of co urse, yo u 're go ing to nee d so me
essent ial parts to do t he jo b an d o ne of t he
first th ings yo u will want to o rder will be
crysta ls - pre cisio n gra de. Su pply yo ur
crystal ma nufacturer wit h the Moto ro la
type number an d the channel frequency
and t hey 'll do t he res t. Fo r the receiver,
specify a ty pe YtvlW-35 and for th e t ran s-
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mitter a YN-19. When Moto rol a supplies
the tran smit ro cks, t hey are sh ipped with a
thermistor temperat ure com pen sat or sol­
dered across the leads. I have been using
cry stals witho ut t hermistors supplied by
bot h Sentry an d Intern at ional in to a nar­
ro wba nd syste m for some t ime with no
degradin g ef fect , so I would advise you to
save a few bu cks, at t his stag e , and req uest
no n-t he rmist or-c o mpensat ed crystals. Ex­
pect to spend $ 14 to S I 8 a set.

Fro m Motoro la you'll need t he trans­
mitt er an d receiver oscillato r decks, num­
bers NLN64 15A a nd N LD 62 2 I A , in add ­
ilion to the manual. I also ordered the
f req ue ncy se le ct o r k nob ( nu mber
36C8 2659DOI ), as th is size kno b can be a
hard item to lo cate and it gives t he job a
factory finish . All t his mat eri al, inclu d ing
th e ma nual an d shipping charges, sho uld
cost u nde r $35.

The switc h used in this co nversion is an
Alcoswi tch l\lS RE-2-5 (2 -po le, Svpo siti on
rotary) a nd is a n exa ct replacement , size­
wise, fo r the toggle switch used by Moto­
ro la . I o btained o ur swit ches th rough t he
ind ust ria l departme nt of a local electron ic
parts sup ply ho use fo r about $4.5 0 eac h .

If you plan to utilize t he simu l-mo nitor

I I I II I I

2
Relat ive size com parison of the stan dard Moto­
rola t wo-frequency switch (top), and the Aleo
z-cote, S·position replacement. The new switch
even maintains the water-resistant specs of the
un mo dified HT-200.
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From South Africa to the Hawaiian Islands, you'll find
Sentry crystals. The personal cho ice of both amateurs
and pro fessionals .

You'll also f ind us as standard equipment

in the best of radios, and wherever quality.

dependability and service are important. If

these are important to you then specify

Sentry crystals .

Today. more and more people are turning to

Sentry. That's because we take extra cafe to

make sure when you buy crystals from Sentry

you "Buy the Best".

If you haven't received a copy of our new

1971 Catalo g of Precision Quartz Crystals

and Electronics for the Communications

Industry send for your copy today.

"Buy the Best"

SENTRY MANUFACTURING COMPANY
Crystal Parle, Chicleasha, Olelahama 73018

______PHONE, 40<>22"6780 I TWX 910-830-6925 --- - -----



The receiver second oscillator is the small sq uare
boa rd with the foil sid e facing upwards, just to
the right of th e filte r (NRDl131 BB) in the cen ter

feat ure, you 'll need a co up le of small
diodes. Anything that will ha nd le a mil or
two with a low forward resistance will do. I
used HEr 170s simply because th ey were
han dy an d smal l.

Installing t he oscilla to r decks on their
respective boa rds is a simple and st ruight­
fo rward job , if you follo w t he diag ra ms in
th e ma nu al caref ully. There are several
different receiver boa rd schema t ics co vere d
in th e ma nual, so ma ke sure yo u pick t he
right one. Use th e num ber sta mped on the
Permakay filt er for re fere nce. Since both
t he transmi tt er and receiver oscilla tor
board s are supplied wit h all inter­
co nnec ting wirin g cut to length , it is
merel y necessary to locat e the con nec ting
points on th e boards and " ta ck" the wires
in place . Refer to t he oscilla to r phot os fo r
the physical locat ion of the assemb lies .
Not ice that th e boa rd s are mo un te d "up­
side-down" in relation to the transmitter
and receiver sections and that the in tercon­
nect ing wiring is pu shed t hro ugh holes
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of the board . The assembly is held in place with
[he screw just to the lef t of the board .

pro vided in t he board s. Aft er wiring th e
de cks in place , be sure to d iscon nect the
single-cha nnel jumpers. There are two o n
the receiver bo ard, so make sur e to get
them both .

Insta llat ion and wiri ng of t he swi tc h is
pro ba bly the hardes t part of the opera tion.
The switc hing syste m used in our area is
sho wn in F ig. I . Simultaneo us mon ito ring
is accomplished in po sit ions 4 and 5 by
paralle ling t he rec eiver oscillators t hro ugh
th e d iod es. Th ese mu st be used to iso late
the t wo oscill ators in position s 1 throu gh
3.

It is stro ngly suggested t hat the switch
be wired before insta llat ion into the radio .
Chec k yo ur wirin g with a VO~I and t hen
pot the terminal end of th e switch with
RT V or similar ma terial to preven t possi ble
shorts. It also helps to ma ke sure all leads
are pro perly ident ified.

It is a good idea to cut the switch shaft
to length to allo w it to be inse rte d in to the
radio eas ily . For th e kno b suggeste d , th e
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Transmitt er secon d oscilla tor board sho wn posi­
uonea ove r the us nsmiu er module . The oscit­
IaIOt deck is in th e lo w er righ l han d por t io n of

shaft length should be about 3/1 6 in. Th is
operation sho uld be hand led with co nsider ­
able care to avo id sna pping the shaft where
it goes in to the switc h body .

Drilling the hole in the top of the HT
case is a jo b that also sho uld be ap proached
wit h co nsiderable finesse. T he ho le shou ld
be drill ed midway betw een t he volume and
squelch kno bs and 5/ 16 in. away fro m th e
ra ised area toward the back of t he radio.
Remove th e transmitt er board from the
case and check to ma ke sure no wires will
be hit when drilling through fro m t he top
of the case . Using a !4 in. d rill, care f ully
and slo wly make the hole . This is relat ively
soft plas t ic, so don 't use excessive pressure .
A slip at this poi nt could bri ng ou t lat en t
suicidal ten dencies.

Install the switch and replace the trans­
mitt er board to check clearan ce. It ma y be
necessary to slot the moun t ing hole slightly
with 3 file to obtain a prop er fit. Route t he
switching leads to the ir resp ect ive boards
alo ng t he same paths as t he ori gina l wiring.

SEPT EMB ER 19 71

the pho to with the foi l side o f the board fa cing
up.

T his is not crit ical, since no rf is present ,
bu t sho uld be as neat as po ssible to avoi d
clearance pro blems. So lderi ng th e leads to
the boar ds and insta lling th e knob sho uld
complete the jo b.

Owners of th e PT ser ies of Motorola
portabl es can perfor m t he sa me co nversion
described above, as t he rece iver and tra ns­
mitt er-ex cite r bo ards arc essen tially t he
same. In these units, however, a Centralab
PS I05 switch is used inst ead of the Alec­
switch listed.

I have personally performed this co n­
ver sion on a half dozen fi Ts and PTs in
recent mo nt hs and have bee n using the
syste m in Illy ow n un its wit ho ut problems.
Checked on a Measur eme nts Model 80
signal gen erator , rec eiver sensit ivity is de ­
grad ed about 0. 1 to 0. 2 /lV, wh ich is
unno tic ed on all but th e weakest signals.
Maximum sens itivity can, o f course, be
resto red by switching to one of the single­
cha nne l receive functions.

. ..K8YQ " .
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Bob Dean ,
Alden Electronic & Im p ulse
R ecording Eq uip ment Co " Inc.Facsimile

for the Radio Amateur
Part II
A s mentioned in the firs t par t of this

article , to co py weath er maps and
Wirephotos yo u mus t have so me sort of
genera l coverage receiver , whic h is stab le,
reason ab ly sensitive and selective and has
the capability for copying sideband . One
such as an R-390 or Colli ns 5 1S I F is ideal,
but a more ine xpensive receiver will oc­
casionally suffice. On many st atio ns, I have
rece ived excellen t co py using a $ 100 set.
Nat urally , t he better equ ipment yie lds con­
sist ently high quali ty co py. The same goes

fo r an ante nna. You can get by with a long
wire, bu t your beam would enable you to
pro duce much better copy . Fi nally , so me
sor t of con verte r ( F ig. I ) is required to
obta in th e co rrec t in put for the fax re­
corder. I modified the circuitry of a co m­
mercially available model by rem oval of
the t uning indicato rs. (l use a sco pe on the
out put). Using many junk box parts and a
few I had to buy , th e convert er cost about
$20 . You may be able to locate a convert er
in the line of military surplus even more
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Fig. 1. Fax conver ter .
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LI NE :

TI:RM'NAT IDN :

MARKI NG

r r s r
SIGN AL

nf\~nf\f\n~f\----: . IS \ V P/ P

"~n~=---l
CONTROL '=====~
CIRCU ITS r

PAP ER SUPPLY

FREQUE NCY

STANDARD

_ 1.8 !l H2

-FREQ­
53,58
OR 6 0

",
- OI V -

PRESSURE ROL L ER,
FE ED ROLLE R

: ENDL ESS LOOP ELECT RODE :

',I
i

HELIX WIRE :
ELECT RODE I,

Fig. 2. Block diagram of typical recorder with mechanical componen ts .

inexpensively so there arc a few mo dels
listed in Table I.

A properly operating fax co nverte r
should have an ou tp ut level that varies
lin early with respect to the input fre ­
quency . This is especially importa n t in
obtaining the tonal shades in Wireph otos.
For a quic k check, me rely apply an input
from an audio signal generator. Working in
100 Hz steps thro ugho ut the input ra nge,
monitor the output and graph frequency
vers us the output level.

The in put level required by mos t fac­
simile recor ders is 0 d Bm and below. If the
outp ut is taken across the 75S1 resistor in
Fig. I , nea rly 0 dBm is attaina ble. Since
man y recorders requ ire a much lower signal
level, an additional attenuator ne twork
must be use d to provi de the proper ampli­
tude signal t o the recorde r.

Recorder Operation

In Fig. 2 the block diagram of a ty pical
recorde r and. a represen ta tio n of the me­
cha nica l compone nts is provided . As in the
tran smitter , the frequency standard is of
primary importance. It ensures th at th e
hel ix dr um will be maint ained in sync with

SEPTE MBER 19 71

the trans mitter. With reference to Note A
in Fig. 2 , the output of the divider block
provides different freq uencies to the moto r
drive amplifier. Norm ally the o ut pu t fre­
quency used to 'dr ive the synchro nous
mo tor will be 60 Hzt-however, durin g the
sta rting sequence it is necessary to bring
the helix d rum of t he recor de r into coi n­
cidence with the transmitter. In t his meth­
od the synchronous motor is init ially sta rt­
ed by switching it a cro ss the ac line. At this
point the phasing signal is rece ived. The
divider will drop the outpu t to 53 Hz an d
the synchronous motor is now switched to
the output of th e mo tor dr ive. amplifier.
Since t he drum of the transmi tte r is revo l­
ving at a co nstant speed, the drum of the
recor der gra du ally approaches the po int of
coincidence . As the reco rder drum ap­
proaches with in severa l degrees of th is
po in t, t he ou t pu t of th e divider is switche d
to 58 Hz (this decrea ses the speed d iffer­
ence be tween the recorder drum an d the
t ransmitt er and permits great er acc uracy in
t he phasing of th e rec order ). At th e insta n t
co inci dence is reached, the divider outp ut
is cha nged to 60 llz, and here it will re ma in
un ti l the recorder is shut down or a stop
tone is rece ived.
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Table I, Facsim ile Eq ui pment

Mf g,

A ld e n

Mu ir h ead

Times

F a x .

w estr e x

Desig, RPM

319EA 6 0 /90 / 12 0

3 19EA 60/ 120
(" C" Se ries)

92 17 6 6 0 / 120

924 4 12 0 /240

9244M D 6 0 /9 0 / 12 0

9244T 1 2 0/24 0
9255F 1 2 0/24 0

9225E ' 20124 0
AN /GXT -2 60/ 120 or
(9 165 KT L) 12 0 / 240

D·64 9 G / A 60/ 9 0 112 0

T XC · 1 3 0 /6 0 o r
ITT-3 2 1) 6 0 / 1 2 0

RD-9 2 60

RD -9 2 A 1 2 0

R O -1 6 0 6 0/ 12 0

RO-172 90/ 12 0
U X H -2 60/9 0 / 12 0

U XH-2 8 60/ 9 0 / 120
C V- 157 A F S K Co nv.
C V -15 7 FS K Co nv.

CV· l 066A F S K Conv .

MD -168 FS K Ke y er

LPI

96

96

96 o r
4 8 /96
96 , 4 8 / 9 6
o r 9 6 / 16 6
4 8 / 96
9 6 o r 96/1 6 6

7 5 / 9 6 /166
7 5/96 / 166
48 / 9 6/ 166

96

96

96

96
96
96
96

96
2300~3 1 00 H z , Inp ut L imits
1500- 230 0 H z , Inpu t L im it s
2 300-3100 Hz , Inpu t L im its

Ty pe

Co n ti n uous Ro ll, Au to.
E le c t ro se n s iti ve 19"

19 " T r an sistorized
1 1" Tr a n s isto ri zed
1' " T ransisto r ized

19 o r 1 ' " Format
- t ra n sm itter -
Cont in u o u s R o ll, Au t o .

E lec tro sensit ive 19 "
XM IT o r R C V , p h oto o r
e lect rostat ic , s ing le
sheet capabi lity
S ing le sheet e lect ro ­
s tat ic copy

S in gl e sh e e t
Co nt in u o u s Roll , A u t o ,
E lectr o st a t ic cop y
Electro m e chan ic a l cop y

F a x output t req :

1500 ·2 300 H z

Assuming t ha t the recorder has been
ph ased and is runn ing at th e pro per sp eed ,
the qu asi-sinusoidal ampli tude modulat ed
input signa l contain ing image data is ap­
plied to the mark ing amplifie r. Th e output
sta ge of the ma rkin g amplifier applies
negat ive going pulses to th e he lix wire
electrode. Th e helix wire elec tro de, which
is at tac hed to the revolving helix d ru m an d
the loop elect rod e, form a " fly ing spo t
contact" with the electrosen sit ive paper.
The loop elec t rode deposits ions on th e
pape r whic h causes a mark wherever a
signal appears on the hel ix wire electrode.

T he density of the ma rk varies with th e
magnit ude of the signal volta ge on th e
electrod e at a given poi n t ; however, the
paper is no t necessar ily lin ear in producing
a mark, wit h respe ct t o th e inpu t signa l.
Severa l types of pa per are available, one of
which en hances tone shades and on e that
strives to pro duce st ric tly black and white
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copy . This is beneficial as it limits back­
gro un d no ise o n the recorde d copy ,

In reco rders designed for map and APT
rece ption, the; signal to the helix wire
elec trode is invert ed in th e marking amp li­
fier in the APT mo de . In th e map and
Wireph o to tran smissions, black signa l ele­
ments co rrespond to maximum amplitu de
carrier and at the out put of the marking
amplifier (in most recor de rs) th is is the
maximum voltage applied to t he paper. For
APT transmission s, ju st the opposite , black
elements are of mini mum carrier amplitude
but still require th e max im u m voltage to
mark t he paper.

Selectin g a Recorder

Of pri mary considerat ion when selec ting
the reco rder is determ ini ng what se rvice it
will copy .

I'm .partial to recorders using the elec­
trose nsitive pro cess (Alfa x Type A paper)
primarily beca use th ey offer a wide range
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of to ne shades. Also , the recorded mark is
ligh t-proof and smudge-proof. Th ere are
man y types o f sur plus reco rde rs available
(Tab le I again). They are of single sheet
capability o r offer a continuous recording
by mean s of an inte rnal paper supply.

T he speed , paper feed rat e , and copy
size tha t can be obtained are also impor­
tan t conside ra tions. For insta nce , if wea th­
er maps or general all-around versatilit y ar e
requ ired , it would be advisab le to select a
19" format recorder wh ich is ca pable of
copying 60 , 90 and 120 rpm at 48 an d 96
Ipi. . Thi s will allow you to reco rd almost
any maps sent by radio fax. The primary
opera ting spee d is 120 rpm at 96 Ip i. You
co uld also use a recorder wit h an II "
fo rmat to copy th ese maps as lo ng as th e
speeds were attainable . However , the paper
feed rate to obtain a symmetrical co py
must be 166 Ipi (corresponds to 96 lpi
tran smitted on a 19" fo rma t) or 82 lp i
(which corresponds to 48 lpi on the 19"
format) .

If Wirepho to pictures are to be copied , a
recorder that opera tes at 60 rpm (I 9"
fo rm at abou t 7 2 lpi or I I " fo rmat approx­
imately 120 lpi} is required . Actually the
It " recorder ap pears to be standard for
this type of recep tion , but I've rece ived
many good pict ur es from th e 19" unit.

For Wirephoto recep t io n yo u may ob ­
tain a 19" recor der wh ich was originally
designed to copy wea th er ma ps that will

provide t he co rrec t speed and appro xima te
paper feed rate wit ho ut mo difica tion. This
reco rder (Alde n Mod el 3 19 A), like my
own, is one of the older models. It has a
mechanical shift motor drive and a sepa­
rat ely selec t able mechan ical shift paper
feed . Th e unit will run at 60 rpm and
approximately 72 lpi if th e paper feed
selec to r is placed in th e po sition normally
used when running at 99 rp m. (Similar ly ,
60 rpm operat io n at 48 tpi would be
attaina ble to copy weath er maps by ru n­
ning the paper feed un it at 120 rpm). This
is poss ible simply because th e paper fee d
rat e in this un it is independent of th e
mot or d rive. Using this type of se tup leaves
on e final pro blem, t hat of a mirror image.
Th ere are several solu tion s to th is and th ey
are discussed at length below.

I co uld go on describing the requir e­
ment s fo r each individ ual situ ati on, but in.
preference to this I mad e up a tab le (Table
II) which contains all of the data you are
likel y to need in selecting the co rrect
reco rder .

Mirror Image

Both the wea ther services and wire
services ma ke use" o f similar equ ip me nt.
Bo th can be copied using essent ially the
same techniques. Th e only problem I have
encounte red is that referred to as a mirror
image . Basically , it mean s tha t if a standard
weat her map recorde r is used on Wire-

Table II. Fax Recorder Selec t io n Data

Ser vice Co p ied
I ReCOHJer Requ ir eme n t s)

ATS Sa t e l l i t e

A P T Satell i t e

Wi r ephotos

W eather M ap s

A mateu r F ax

SST V and o th er

e x per imenta l u sag e

SEPTE MBE R 1 9 7 1

Speed LPI Co py Size

M o sai c s. 240 75 11 " Reco rder
E x perimental 240 96

240 166
C h art Relay 120 166 11 "

120 96 19 "
P IX 240 75 11 "

0
DR IR ( 15 0 48 82 1 1"

sweep)

(Mi r r o r I m age) 6 0 72 19 "

60 120 11 "

6 0/90/120 48 o r 96 19 "
83 o r 16 6 1 1"

6 0/1 2 0 9 6 19 "

Stand ard 19 " reco r d er s operate at up

t o 960 R PM @ 9 6 LIP and @ 4 8 LPI and

t h e sm a ller recorders go 3600 RPM on a

2 " f o r m at so there a re many possib i l ities.
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3~OO HELICA L CUT
FOR A PT, MAPS
(DOT TED L1NF. SHOWS
REVERSE CUT REQUIRED
TO CORRECT FOR MIRROR
IMAGE

I ~ O O HELICAL CUT
FOR DRIR

Fig. 3. Mirror image corr ection method.

photos t he pic tures come out reverse d with
respect t o left and right. There are ways to
correct this problem in some record ers.

The elec trosensitive paper I usc is tr an s­
lucen t so if th e recording is ma de using a
standard wea ther map for mat recorder , the
copy will be reversed, but if you tu rn it
over and provide bac klighting the im age
will appear as it wo uld in the newspaper.
This is by far the easiest solut ion .

A mo re co rrec t me thod would be to use
a prin ting de vice co nstructe d just in reverse
of t he standard model (see Fig. 3 ).

Th is may be .diff icult t o construct at
home, but it could pro bably be obtained to
fit one of the surplus ALDEN record ers.

In another printing me thod t hr ee sty li
are use d; t hey rotate on a steel ba nd or
cogge d belt so that one is in contact with
the paper at any given ins tant. To correct
the mirror im age in th is type of mac hine,
the reversal of the direction of rotation is
the answer. It would also be necessary to
change the stainless stee l plat e to the other
side of t he paper. The fu nc tio n of th is
plate is t o allow the sty li to get onto the
paper without grabb ing the edge, and
causing "jitter" in the recording.

Due to t he type of paper use d , back­
lighting will have less affect in allowing th e
image to show through. If yo u have th is
type of recorder and don' t wan t to mak e
any mechanica{changes, jus t hold the copy
up to a mi rror to read the cap tion. It will
make little difference to the viewer that
the picture itse lf is reversed whe n viewed
normally .
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St ill another type of recording tech­
niq ue (F ig. 4) involves a single sheet of
copy clamped by one end to the stee l
recording drum an d uses elec trostatic pa­
per. This me thod has an electrode which
burns coating from t he paper stock leaving
a mark. This particular type of recorder
would have to be comple tely redesigned
mechanically to correct t he mirr or image.

The drum wo uld have to revo lve in t he
opposite direction which mea ns the stylus
must be reversed and the paper clam pcd to
the drum on the other side. Possibly the
dru m co uld be turned end for end which
wo uld t ake care of the clamp pr oblem; but
the mec ha nics of reve rsing rotatio n, I' d
leave up to you. Again, you could make
use of the mirror to view the copy as it
should look as ' the paper will no t pass ligh t
easily.

APT Operatio n
Unless you obta in an I I " recorder

designed for APT recep tion, there are a few
basic det ails that you should know about.
For instance, the signa l is reversed in the
output stages of the marking amp lif ier
(with respect to weather map recorders) so
tha t minimum carrier corresponds to black
and maximum carrier is whi te. Utili zing
this method yie lds marc deta il in the
lighter sha des of gray . Normally 16 shades
of gray are obtainable, and from t he su btle
differences in color in the received pic ture,
you can determine the make-up of th e land
masses and bodies of water, as well as the
demarkati on between snow and icc . Not all
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NEW I{ITS
CONTAINING THE LATEST STATE OF THEART ELECTRONICCOMPON ENTS FROM
THE NATION'S LEADING MANUFACTURERS OF SO LID STATE SEMI CON DUCTORS

logiconcepts is dedicated to linking the
latest electronic hardware to the practical
understanding of its function by actual
use of the product. Ourvolumepurchase
practices, industry knowledge and our

associat io n with top electro nic engineers
keeps our designs and kits up-t e-date.
State of t he art hardware, latest circuitry
anddesign •• •

. • • th at 's Logiconcep ts

SPECI AL KITS PROVIDE COMPONENTS AND EXTE NSIVE PROVE N MANUA LS FOR PRACTICAL STUDY

$69.95COMPLETE COUR SE

DC CIR CUIT AN A LY SIS MANUAL
AND ASSEMBLY KIT $29.95

AC CIRCU IT ANALYSIS MANUAL
AND ASSEMBLY KIT $29.95

SOLI D STA T E CIRCUIT AN A LY SIS
MNL & ASSEMBLY KIT $34.95

Advancing electronics wirh practical ki ts rhat
u tilize the latest electronic components.

In a series of integrat ed circu it analysis, text -taburatcr v manuals, Kenn eth A. Fiske (WA6SS01 and James H.
Harter IWA6SQE) d evelo ped a course of study so that the person inte rested in ex perimentat ion . practical
design and main tenan ce can eleminate guess work and develop th e adequ at e background necessary to adapt
the mselves to new situat ions in solid state elect ronics.

SAVE UP TO 50% BY BUILDING THESE USEFUL ElECTR ONIC PRODU CTS YOU RSELF

LOW COST
DIGITAL
TIMERS

10MINUTE OR 12 HOU R READ OUTS
Both with fu ll 1 inch, qu ic'k reading RCA Numit ron
tubes. Instant push button start, stop or reset Com­
pact size fo r desk or console use. Reset button
returns reading to " 0" any t ime, whi le running or on
ho ld. Printed cir cuit, solid state components wit h the
qualitv and built-in ruggednessneeded in the studio.
Excel lent aux ili ary t imers wi t h hundreds of uses for
broadcasters, recording studios and ham operators.
12 hour may also be used as a clock.

~LSD AVAI LABLE:
12 OR 24 HOUR DIGITAL
CLOCK WITH HOURS,
MINUTESAND SE CO NDS.

Logiclock is available as a k it or
or assembled. P.C., solid state with
Numitron reed-outs. Lo west priced
rrue digital clock any where.

TIMER : 59,95 Assembled, $52 .95 Kit
LQGI CLOCK: $109.95 Assembled. $99 ,95 Kit

SEND CHECK OR MONEY ORDER TODAY DR WRITE FOR DETAILS ON KITS

~d",a"cl"g aia<lro "/ cs "' lrh ptao llcal ~it. Iha l
ullllza Iha i. las l alaClrOfllC cO'"PO" " " 'S

t.t;U:"Nt:m.1'S, INt:.
22513 SO.NORMANDIE AVE• • TORRMi C( , CALIf . 90501
PHOHE: (213) 32&-5011f 775-3613

'e."eme.: En:lo",,~~"~.~'~'"~'~"~'~"~'======~to : g,ou I~ e <on 01

o se.~ ", e o.toil$on
o send info,mation on l"'ur E ~1>Cllti<:na l IC.it$.

Street,

· Cal iforn ia rl!sidl!nts add 5¥.!%sales lax LS~ Zi.£:.... __ ...J



facsimile recorders will co rrectly re produce
t hese subtle co lor changes. In these reco rd­
ers, it is necessary to change the biasing on
the outpu t stages of the ma rki ng amplifier
so that the inp ut signal will ac t linearly in
pro duci ng a mark. T his is referred to as
gamma co rrec tion. If gamma correc tion
circuits ar e no t utilized you may ex pect an
APT picture which has both th e black and
white porti on s but very few middle shades.

Another fac tor to be co nside red is th at
of Doppler Shift . (This sho uldn' t pose any
apprec iable problem to the ama teur; bu t it
is inclu ded to explain it s affects. } On an
orbit where the sate llite is passing nearly
overhead you will not e that the recorded
pictures will display drift in o ne di rection ,
th en ru n straigh t, and finally drift the
opposite way . Now, dr ift in th e recorded
co py gen erally indi cates tha t th e standa rds
of the t ransmitter and recorder are no t
mat ched . In this case, how ever , th e sate llit e
is appro aching your loc ati on at a relatively
high veloci ty and depa rts th e same way .
Here we have the grea test amou nt o f

Doppler Effect on the signa l and conse­
quen tly drift first in one d irect ion , th en
the o pposi t e way. While t he satellite is
nearly overh ead or passing to eit her side,
on the hori zion the relativ e velocit y is
qui te low, hen ce the Doppler Effect is not
as pronounced in t he recorded copy . Com ­
mercial unit s compensat e for the Doppler
Effect by usin g an AF C. Here th e in put
signal ma y be amplified , then limite d , t o
rem ove all modu lation and use d as the
drive signa l, bypassing th e sta ndard . An­
o ther met hod is to use th is signal to
control another oscillator whi ch pro vides
the dr ive. In t his ma nner, if the inp ut signa l
is lost for an instant, th e recorder will no t
change spe ed apprec iably. Using an AFC in
this case is possible because o f th e rel ative­
ly low noise pat h from th e sate llite du e to
use of VHF-FM alo ng wit h no ise fil te rs for
removing all but t he 2400 Hz signal.

Besid es the recorder , recept ion of APT
pictur es will requ ire more specialized
equipmen t. An FM receiver , operating
from 135 to 140 MHz, preferab ly cry sta l

(
\ .0__e u- s.ce

(3 ) SEPil,RAT E ~OTORS

--
THREADED LEAD SCREW

TROL LEY BAR

CLAM~ CONTROL
SHAFT END
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Fig. 4. An elect rostatic recorder.
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Fig. 5. Weather satelli te tracking an tenna.

,,-VHF LE AD
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AZIMUT H CONTROL
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ELE ME"l T END
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EL EVATIO N
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~DR 190" ­
200· '
ROTll,T ION)

PREA,,"P
(SSP - l36 5 -1 ' 1.5)

AZ 'MUTH ROTA TOR

Satellites o f the ESS A class t ransmit a
solid carrier bet ween images almos t eq ual
in duratio n to th at o f the pict ure . Thu s,
fram es from ESSA sate llites have on ly
slight area overlap . By contrast , Nimbus
satellit es tr ansm it a co ntinuo us stream of
pictures which result in nea rly 50% area
overlap. No rma l speed of transmission in
each case is 240 rpm an d usi ng a pape r feed
rat e of 75 lpi o n an II" format fo r exac t
repro d uction (1 0.2" x 10 .2" ).

Both classes of sa tellites make tw o da ily
passes over the same general area, o nce
duri ng daylight a nd o nce d ur ing darkness.
However , with a good receiving locatio n.
th e sate lli te will often be within acquisition
ran ge for three co nsecut ive passes. Th is
gives th e ham th e o ppo rtun ity to see not
on ly the clo ud cove r direct ly o verhead , but
that o f a wide area around him . Th e period
of rot at ion varies sligh tly but is a ppro xi-

co n tro lled, is a necessity. I men tio n a
crystal co ntro lled FM receiver p rima rily for
co nvenience ; actually a tunable set can be
used if yo u ha ve an accu rat e met ho d of
plac ing it nearly o n freq uency before t he
acq uis it io n o f t he sat ellite you wish t o
co py . I experi mente d with in ex pen sive,
co mmercially available V HF FM rece ivers
so me ti me ago and fou nd th e G E E R-52A
has the necessar y req uiremen ts .

An ten na

As far as an te nna eleme nts are co n­
cern ed, yo u co uld pro bably co nst ruct one
withou t much ef fo rt. The an ten na nor­
mally used is a 10 elemen t , half-wave
cro ss-y agi wit h phasing harness to provi de
righ t-circula r pola riza tio n for o p timum re­
ceptio n. Or , if yo u pref er, the Cush-Craf t
people make ju st such an an tenna .

As far as tran smission line is co ncerned ,
RG· 2 14 sho uld he run right up to the base
of the azimuth ro tor , wh ere mech anica l
co nsideratio ns necessita te th e use of t he
mo re flexibl e RG·58 fo r th e connectio n
with th e an tenna elements. Even th ough
lo w loss cabling is used , it is adv isab le to
ins tall a pre-am p between t he RG-214 and
RG· 58, alt hough it may no t be necessar y if
an extremely short ru n of tr ansmission line
is used .

Most co mmercially availabl e systems
supply pre-am ps wit h cable ru ns of less
than 100 feet. In man y cases, the ext ra
gain will not be req uired but in t yp ica lly
no isy locat io ns it will be app recia te d if not
essent ial ~

T he ATS is in synchro no us o rb it and
does not req uire a mo vab le ant enna , how ­
ever, if you are att em pting to track th e
ESSA , Nim bu s & ITOS satell ites a tr ainable
an te nna is a m ust . Th e hett er systems allo w
720

0
of az im ut h ro tation an d approxi­

mat ely 190
0

o f elevatio n move men t. A
sys tem suc h as this wo uld be prohib it ively
expe nsive fo r the ama teur to co nst ru ct so
an alternate is suggeste d (see Fig. 5). By
using two co m mercially availab le ro to rs
(such as th e TR-44) and modify ing one to
limit rota tio n to 190

0
you can build a

su itable syste m. It is sti ll not inexpensive,
however.
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mately 107 min .jorbit . The ESS A ty pe ha s
an orbit t rack ru n ning generally fro m
Nort h to So ut h and the Nimbus is oppo site
goi ng So u th to North during t he dayl igh t
passes.

It migh t also be of int erest to note that
th e Nimb us type o f satellite has the ca pa ­
bili ty of recording info rmati o n from an
infr ared scan . Th is is normally the mo de
used during th e nighttime pass, h ut may be
co nt rolled fro m the ground to tran sm it in
this mo de co ntinu o usly. The speed of
o pe rati on for this mo de (DR IR) is 4~ rp m
and 82 lpi o n th e 11" form at. I mu st say
that I have never had experien ce copying
th is in frared scan ning mo de bu t data o b­
ta ined by its use (afte r pro cessing) ap pears
nearly id entical to the daylight mo de im­
ages. Besides the speed diff eren ces, it is o f
in terest t o no te th at o nly 150

0
of the scan

co n ta ins usefu l p ic ture data. You could use
a standar d APT reco rder to co py the DR IR
if y ou could change th e speed; however ,

the useful data will be com pressed . It is
po ssible to exp and t his da ta so it occ u pies
the entire fram e. Th is would necessitat e
another type of prin ting helix wh ich would
sweep co m pletely across the fra me in 150

0

of t he d rum ro tation . Thus, fo r 2 10° of the
scan line no electrode is in con tac t with the
paper, hence 'the useless dat a (where the
inside o f t he infrar ed sca nner ho usin g, and
ar ea beyo nd the earth horizon are-scanned )
is eliminate d. Also . th e marking signal level
must be re duced to keep th e same image
density as t he relat ive ma rkin g speed was
lowered .

Operati ng Freq uen cie s

A few of th e most com mo n o perating
frequ en cies are listed he re to save y ou from
searchi ng fo r th em : although. th is wil l be
necessar y fo r Wirepho to freq ue nc ies as
ma ny of th em arc change d peri odic ally
de pending Oil the propaga tion condit ion s.

Sat ellites o perat e at 13 5.6 MIIz, 13 6 .9 5
MHz, 137.5 0 MHz an d 137 .62 MHz fo r the
AT S, Nimb us, ITOS and ESSA respec­
tively . Info rmatio n pe rtaining to th e o rbits
or plott ing da ta for gridding is o b tained by
co ntac ting:
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Nat ion al Meteo rological Center
Enviro n men tal Science Services Ad m.
Suitl and !\'ID

or contact:
Nimb us Project Co de 4 50
Nati ona l Aer on au tics & Space Adm.
Godd ard Space Flight Center
Greenbelt MD 2077 1
Attn : Nimbus APT Coordin a to r

They will be able to advise which p ub lica ­
tions shou ld be ob ta ined .

No w, for a few o f the com mo n fre­
quen cies used to transmit weat he r m aps:
I\:SS Wash ington DC key s severa l freq uen­
cies and mo st are u p con tinuously .

3,357 kHz , 4 ,97 5 k Hz , 8, 080 kHz,
10,86 5 k Hz, 16.4 10 kHz and 20. 0 16 kllz ­
maps originate fro m Su itland MD o r FWC
No rfo lk VA .

CFlI Halifax NS keys 4 ,27 1, 9 ,890,
13,5\ 0 and 17 ,56 0 simult aneously . Maps
are tr ansm itted every hour o n t he ho ur.
RTTY transmissio ns are m ad e on the same
frequen cies. usuall y immedia tely preceding

the fax portion o f the b road cast. If you
want to try a lit t le DX o n fax , Flee t
Weat her Central , Rota , Spain keys th is
gro up of frequen cies. Most o f them-ar e up
and keyi ng co nt inuo usly: 3,7 13 , 5, 4 20 ,
7,4 17, 9 ,875, 12 , 14 5, 15 ,94 1.5 , 19 ,0 19
kHz.

Furth er in formation on fax freq ue ncies
in use can be ob tai ned by contacti ng:

U.S . Naval Oceanograph ic Office
Wash ingt on DC
Ask about pu blication HOI 18 A, Sectio n

4 . T his co ntains all data per tine nt to fax
weat her broad casts for eastern No rth
Am erica. Europ e a nd Af rica . They have
ano the r pub licat ion dealing with th e Paci­
fic as well. You migh t be int erest ed to no te
that t he o the r sections o f th is publica tio n
co nta in data perta ining to all o ther rad io
weather broadc as ts. bo th RTTY a nd CWo
They also hav e a sect ion on int erpreting
dat a fro m bo th the ma ps an d RTTY
bro ad casts.

In co nclusio n . ho pe fully , t his conglom­
era tio n o f d et ails and ba sic fads deali ng
wit h facsimile have served to answer at
least a few of your questions perta ining to
th e subject. No w, the main in tent in
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Notice toallFMers:
Yo ur DY COMM BOOSTER is compatib le w ith all available FM rigs.

Il INCHlASlS YOUH lfnCTlVl COMMUNICATIONS HANGl

JUST INSERT BETWEEN
TRANSCEIVER AND ANTENNA
AND APPLY 12-14VDC.

101 -5000
"BLOCK BO OSTER "
5-15W IN;
30-55W 0UTI 589.95
SIZE: 3 x 4 x 6"

INTROOUCI NG THE
OYCO MM 100 SIZE : 4 x 5 x 8"

"TEN-O" $1 85.00
8- 12W INPUT, 12-1 3V
90-11 OW0 UTPUT
NOTHING LIKE IT ANYWHERE
35V: SAMESPECS ONLY WITH

25-35W INPUT $165.00
(Allow 3-4 weeksdellverv.l

101 -500E
"BRICK BOOSTER"
1-3.5W IN,
1O- 30W OUT!
SPECIAL

569.95

Dynamic Communications, Inc. 948 -A Avenue E
Riviera Beach FL 33404
130 51 844-' 323



EXPERI ME NTING IN FAC SI M ILE?
T he lea d in r: ma nufaetu re-r o f 18 " facsimile weather

ch a r t r ec o r d ers is in th e p roce"" of con ver t in g an e :dstine:
network for full y automated ""e ather c h ar t transm issio n .
This eo nnrsion will mak e a" ailable a number o f used til "
weather map recorders ideall}' suited fo r u .... b y anyonl'
in ter e st ed in e l<pe n m e n t in g \"ith facsimile.

T hey in dud .. t h e recordi ng head , ..u nec ..<Sary ele c ­
tronics induding aUlo m a t ic st ar t . ph a.w and sto p circuits.
O perating 1.1 speed s o f 60. 90 o r 1 2 0 rpm (d e pend inl1. o n
model) , t h e se r ecord er s. w it h suitab l.. reeei" er and FSK
co nv e r te r, ean be " ""d to m oni to r rad io w eathe-r char t
b ro a d cas t s from statin ns locat e d around th e w o rld or
mod ifi ed to accep t press wire pho~.v t ra ns m issions v r
m o d if ied to re ceiv e transrnts stons from o rbiting w eather
satelli t es.

The"" r.. c or d ,·rs ar c availab le stric tly u n a Iir st-come ,
first-serv ed b as is. Call or wr ite:

)"Ir. R icb a rd J. Bo is-e. Surpl u s E quip rnen t Salf's

ALDEN EL ECT RON IC & IM PU LSE
RECOR DING EQU IPMENT CO., INC.
Wa sh ingt o n Sf., Westb o ro . Mass. 0 158 1

6 17 -3 6 6 -8 85 1

No Book. To Read
No Vhual Gimm icks
To Distract Yo u
J us t Lld "n And Lea rn

Bas ed on mod ern ps ycho tog k ol
, .. ~hniqu flS-T h ; . COUri.. wit t to k.
you b ..yond 13 w .p .m . In

lESS THAN HALF THE TlMEI
Alb" .. nfl t. II" th r.. 12" Ava ilable on magn etic
LP '. 2 Va hr. 'lUt rud lu t ape . $9 .95 . Cassette. 510 9 5

5 0 8 Eas t Wash ing t o n St ., Arcola , Ill in o is 61 910

RADIO CLUB
GROUP SUBSCRIPTION OFFER

Five subscriptions $25.00
Ten subscriptions $40.00

($4 each over ten, submitted in a group)

To qualify fo r this specia l offer y ou r
club sec re ta ry m ust send in all of th e
subsc rip tio ns in one bat ch . The ra te is S5
per one year su bsc rip t ion for five to nine
su bs and $4 pe r sub fo r te n or more sent
a t o nce. These su bscrip t io ns m ay be new
or renewal (renewals should have our
mailing label included to preve n t tw o
subscr ip tions going out at o nce ). T his
o ffe r expires Octob er 31, 19 7 1. This
o ffer good worl d wid e.

Wait , if you Will, for o ur new higher
subscriptio n rates which the postal in­
cre ases a re fo rc ing o n us. If the postage
do ubles wh at will that do to subscription
rat es? T hey 'll soar. Bett er act right now.

Send the nam e, call, ad dress, ci ty ,
sta te and zip fo r each subscribe r plus th e
nam e and address of the club.
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writ ing th e art icle was to p rov ide y ou with
enough fact s so you could sta rt ex plo ring
the fie ld.

I bought one o f th e o ldes t machines
ALDEN is o ffe ring as surp lus becau se it
provide d th e fea tures I wa nt ed , and wi th a
few hours effort it's work ing lik e a new
mac hine. As far as parts availability is
concerned , any facsimile reco rd er has wear­
able parts. Many of these co uld be fab ri­
cated lo cally, bu t so me o f the very old
World War II vintage m ilitary recorders
pro bably will give you a d ifficult time
loca ti ng any re ady made spare parts.

All in all, if yo u arc in terested by all
mea ns be selective in any su rplus you
might obtai n . Let 's face it , if it won ' t be
ab le t o cop y wha t you want o r if you ca n 't
get sp are par ts easily it 's no t going to be
much of a burgai n . . o r m uch fu nl !

Glossary of Basic Terms

Drum Sp eed - spe ed o f rotat io n - RPM.

Pa p er Feed Rat e - lo ngit u din al copy
speed.
LPI - lines /inch - nu mber of scan lin es
per inch of copy .
APT ~ Auto ma tic Pict ur e Transmissio n
(sa tellit e clo ud cover).
ATS - Ap plied T ech nology Sa tellite (relay
sate llite ).
Elec tros ta tic - m eth od o f p rin ting involves
burn in g o f co a ted pap er with co n tro lled
arc.
Elect rolytic , Elec trochem ical, Electrosen­
sit ive - printing of paper by passing dc
th ro ugh it, which leaves a mark du e to
che mica l ac tio n.

Elec tromech an ical, P ressure Sensit ive - two
rolls o f pa per are fed tog e ther , a hand
pape r roll ben ea th a layer o f car bo n
paper. Th e ma rking impulse causes a so len­
oid ty pe printing sty lus to stri ke th e paper
leav ing a mark.
Helix - a print ing elect rode generall y as­
socia te d with the elect ro sensi tive me thod.
St ylus - a pr in ting elec trode use d singly or
in groups of 3 (per machin e) .
Tuning Fork - usua lly use d fo r an internal
standard.

Drift - a prob lem most often noticed at
the reco rd er. Th e copy runs off one side o f
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ZIP _

the page o r the o ther. It may be that a
difference exists be tween the standa rds of
th e tran smitt er and recorder or may be due
to a mechan ical bind . To make certain the
recor der is no t at fau lt , t ry co pying
ano the r sta tio n or o ne of th e time
standards. If the copy th en runs straight
th e problem is at the tr an smitt er. If not ,
check your recorder. (No te : diff erent when
copying satellites. See pro blems caused by
Do ppler Shift).
Skew - ano ther term fo r d rift.
Phase, Fra me o r Sy nc - basically all
describ e th e signa ls use d t o cen ter the
image on the recorder.
Sync Mo to r - syn chronous mot or used in
nea rly all facsimile eq uipmen t to precisely
co nt rol dru m speed.
Lead Scr ew - device on transmitters of the
d rum type which supports the d rum, is
rotat ed by the sync mo tor and is threaded
to eff ect th e longitudinal motion of th e
co py .
Half Nuts - usu ally ma de of brass, these
en gage wit h th reads o n th e lead screw. To
provide longit udin al motio n.
Stepping - abrupt shift in copy usually
due t o defecti ve d ivider chain, bin d, power
flu ctuatio n , e tc. Check same as for drift .
Jag - J it ter - minute steps in cop y usually
due to a mechanical bind. Loo ks like a saw
tooth ed ge o n all ver tical lines. May be
tr ansmitter o r recorder. Check same as fo r
d rift.
Lin e Grouping - prob lem s with this
gene rally in 3 styli recorders where all 3 are
not all a t the sa me height. Usually every
third line t he re will be a horizon tal gap in
the copy .
Gam ma Corre ctio n - most any rec order
will prod uce gray sha de s be tw een black
and white. Gamm a co rrec tion is a ch ange
in the bias of the mar king am p o utp u t
stages which mak es the recorder show
linear differences in den sity with respect to
the inpu t level.
With this co llection of terms, you have the
basics with whic h to d iscuss almost any
aspect o f fa csimile , including any pro blems
yo u might enco un ter.
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THE CIRCULATION
MANAGER SAYS...

The po stal rates for mailing magazines
are expected to m ore tha n double in th e
near future. You can bet th at this will
mean higher subscr ip tio n rates for all
maga zin es.. .mu ch higher. You can beat
thi s in cr ease by se nding in your subscrip­
tio n or rene wal right no w instead of
waiting for the new rat es.

THE PUBLISHER SAYS..
Be a good guy an d ho ld off until we

get our new subscrip tio ns ra tes an­
no un ced . Just th ink how guilty you w ill
fee l every month when your co py of 73
arrives and you kno w that you beat us
ou t of a bunch of money by hold ing us to
our present almost ruinous rates. Better
ye t, sen d in your subscription to day and
no mo ney. We'll bill yo u at the new
higher rat es.

IT'S YOUR DECISION ..
CUR REN T RA TES:
_One year $6
_Two yea rs $ 11
_Three years $ 15
(ad d $ 1 over seas)
_ No , I'll no t take advan tage of you, bill
me fo r one year at your new rat es, no
matt er how high th ey are.
1---- -- - - - - -- -

Nam e _

QT H _

City 1

State _

Call _

_This is a ne w subscrip tio n.
_ This is a rene wal so send me th e issues
I 've mi ssed .
_Please extend my present sub scrip tio n.
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William J. Prudhomme WB5D EP
1405 Richlan d S tree t
Metairie LA 70001

Man-Made Interference
ItsCauses and Cures

E very amateur, at on e tim e or ano th er ,
has experienced poor recep ti on as a

result o f interference from man-made sour­
ces. This is not to be con fused with
int erfe ren ce in the form o f QRM from
ot her ama teurs. That's a subjec t in itself.
Th e problem referred to is interference in
the form o f QRN created by elec trica l
sparks, spurious radiations, or elec tro sta t ic
discharges. More co mm only , it is referred
to as "s ta tic."

The fact that noi se can be a serio us
problem is evidenced by the nu mb er of
receivers on th e ma rke t today with some
fo rm of noise limit ing circui try. How ever,
few of th ese receivers can filter out all
forms of noise comple tely without sac ri­
ficing receiver sensi tivity. That's the rea son
wh y mo st ma nufacturers specify receiver
sensitivity as ... " so many microvolts for a
10 dB signal plu s no ise-to-no ise ratio ."
Th is is the minim um accep table level for
the excha nge of in telligence in commu nica ­
tions. As the noi se level increases, th e
incoming' signal st rength mus t also be
increased to maintain the min imum ratio .
This backgrou nd no ise level ca n come from
one or more of the follo wing so urces: (I)
cosmic rad iatio n from ou te r space, (2)
terrestrial "atmospherics " d ue to light ning
and similar typ es of electrostatic discharge,
(3) internal receiver no ise tha t is a function
of its design, and (4 ) man -made in ter fer­
ence. The first two sour ces mentioned ,
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cosmic and a tmospheric no ise, are com­
pletely beyond our cont rol. In regard to
th e third sour ce, mo st man ufacturers have
done an excellent job in design ing receivers
wit h low inte rn al figures. T his leaves th e
last maj or so urc e - man-made noise - as
the only area that can be co ntro lled to
insu re reliable communica t ion.

This article will t he refo re propose meth­
ods of locat ing and elimin at ing so urc es of
man-mad e in terfe rence. Definitions, de­
scriptions, and causes of inte rference will
also be cove red.

Duri ng th e past coup le of year s, while
working for a" local power company, this
writer has been invol ved in nu merous
attempts at locati ng and eliminating noise
sources alo ng power lines and in consumer
locati ons. Through these experie nces it can
be conclud ed that man-made interferen ce
can occur at any ho ur of t he day or night,
can be steady or intermittent, can come
from every imaginable source, and is not
always easy to locate . While man-mad e
noise sources appear to be elusive, th ey
have a few thin gs in common that make
the hunt eas ier: ( I) They are all the result
of an electrical spark, spurious rf energy or
an elect ro static discharge ; and (2) all SOUT­

ces are reasonably clo se to the receiver
experiencing the in ter fer en ce.

Spark Disch arge Noise

Webst er 's dictionary defines noise as
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· unwa nted signals in an elec tro nic
communicat ion." In a br oader sense , noi se
can be considered anything that interf eres
with the exchange of in telligen ce in elec­
tronic communicat ion . Since man-mad e
int erference falls in this category , let 's loo k
at t he major types of noise.

When ever the re is a breakdown in insu-

lati on of a curre nt carry ing circuit , or t he
making and break ing of minute co nduc ting
paths in th e components of a system, noise
is gen era ted . This ty pe of interferen ce is
called " breakdown " or contact noise and it
occurs in many different forms over a wide
frequ ency range. Power-line interferen ce is
a major offender in this cat egory . The

Ta ble I. Spark D isc h arge .

NOI S E NO IS E CH AR AC -
T YPES S O U R C ES T E R ISTICS R EMAR KS /R EM E DI ES

1. Po wer L ine
B

a. loose co n n ec - a . fry in g, low 1. In a ll c ases of Power L ine Inter-
R t ions p itch ed fe re nc e , ' he loca l p ower co m p a n y
E b. loose t ie wi res b. f yl n g, lo w shou ld b e call ed upon to make th e
A p itched necessary c o rr ec t io n s. F o r sa fety rea -
K c. fa ult y irrsu t- c. b u z z in g, so ns , it is b es t fo r t h e ama t eur t o stay
0 ators ra sp y o ff po le s and o t her faci l it ies. The
0 d. ligh t n in g d . h issing amateu r c an a ss is t t he p o w er c om-
W a rresters p an y by d es c ribing t he n o ise, deter-
N e . loose h a rd- e . p o pp ing , mi n ing it s f req u e nc y a nd gen era l 10 -

w a re irregu la r cati on. S ee te xt .
0 f. t ree limbs f. fr yi n g,
R ir regu lar

C 2.Therm ostatically
0 Controlled
N Devices
T a . hea ti n g p a ds a. b u z z in g , ra spy 1. In st a ll .;a p aci to r f ilt e rs as close t o
A b . refrig. butter b . bu z zing, ra sp y the thermost at ' s con t acts as possibl e .
C co n di t io ners
T c . a qu a ri um water c . bu z zi ng , ra sp y

h eat e rs

1. In sulate n eon signs c o m p le t e ly .
3. Oth er Devies Bond iso lated c o n d u c t ive ma t e rial In

a. neon sig n s a. b uzzi ng, ra sp y the fie ld o f t h e s ig n .

b . t tu o re sc e nts b . 80 & 4 0 mete rs 2. Fl u ore scent lights p ro vude R F
e nergy from 3 400 kHz t o 8 3 0 0 kH z .

c. D immer sw it ch es c. b u zz ing , ra spy

3 . In th e c ase of an arc ing doo rbe ll
d. e lec t . fe nc es d . irr egu la r transfo rme r, th e e nt ire uni t sh o u ld b e

replac ed ,
e. fa u lt y d oo rbell e . in term itte nt
transfo rme rs buzz ing 4. Noise ge n era te d b y an e lect ri c

cloc k can so m e t im e s b e c u red by
f . e le c t . cl oc k s f. irr egula r tho ro u ghl y clea n ing t h e in t e rn a l

b u zzi ng mecha n ism a nd c h ec k in g t he wi r ing.

1. Appliances wit h
Brush Typ e Mo tors

R OTATING a. e lect . mixers a . a ll b r ush- 1. In st all fil t er c a p a c it o r a t motor
E L EC T R IC A L t y p e m otors w it h effective gr ound ing.
M A CHI NER Y b. e le c t . sh ave r w ill p ro d uc e

c . vacuu m cl ea ne r a w hi ni n g type 2 . Seat b ru sh es a nd turn dow n c orn-
d . small mot o rs noise-& p ro d uce m u t ato r.
e . el ect. sa w s streak s o n a

T V sc ree n .

2. Ignition Noise a. POpp ing no ise 1 . See t ext.
va ries/spee d
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generati on of no ise can result from loose
connecti ons, tie wires. or hardware : fuult y
insulat o rs or lightning arres te rs; or tree
limb s touching hare conducto rs.

Pow er Lines. Loose connecti on s and tic
wires produce a frying, low-pitched noise
resulting from electric curren ts co nducting
thro ugh oxide paths or hy ac tua l spa rk ing
of t he co nduc tors. In so me cases. the noise
will be inte rmittent and will occur only
when th e co nducto rs are d isturbed by wind
or oth er means. Locating t he actual nois e
source ill th is situation will he a frustra ting
experience, but well wo rth the trouhle if
the noise can he co mp lete ly elim ina ted.

Noise gene ra ted from fault y insulato rs
and lightning a rresters ca n be t he result o f
a breakdown in insu lation or fro m conta m­
inants such as dirt and moisture. T he
sou nds associ ated with t his type o f int er­
fer ence have a huz zing or raspy no te and
are usually easy to ident ify .

T a bl e II. Spu rio us R adiatio ns .

Trees couching bare con d uctors are a major
source of noise problem s.

Quite often, tr ees are planted ncar
po wer lines and eventually co me to be a
pro blem. The bran ches usually grow high
enough to be co me entangled in th e hare
prima ry conduc tors. The resu lting noi se is
a frying, low-pit ched type that is very
irregular. However, a bra nch touching a
bare conduct o r is probabl y th e easiest
situation to iden tify from th e gro und. As

N O ISE N OI SE CH AR AC-
T YP ES S O U R C ES TER ISTtCS R E M A R KS /RE M EDIES

l. AF 1. Device s Rad iating ,
ENER G Y RF Energy

a. he tia rc welder a. all so u rc es ,. Chec k. the frequ e nc y and h ar .
produce e ith e r mo ntes o f the sou rc e . The u n its

b. induction so ld- a w h in in g, bu z . sh o u ld be well shiel d ed a nd grou n d .
e r ing mach in e zi ng, w h is t lin g, ed . l f n ec essary. in st a ll traps ,nd

or wa rb lin g f i lters tuned t o th e fr eq u enc y of t h e
c . dia t h e rm y m a o so und . in terfere nc e . (These remedies re fe r to
ch ine So u rc es. a , b , and c .) F o r Sources d
d. T V rec eivers enc e, shiel d comp let e and check
e. BC Band & stages f or p rOp e r ne ut ra liz a t io n .
A m at eu r H c ves

T abl e III E lect rostatic Discharge

N OI S E NO ISE C H A R A C -
T YP ES S O UR C ES T E R ISTICS R EM A RKS/ REME DI ES

l. Stat ic l. S o u rc e s not c on -
l. Rework end tigh ten ,II ofDi scharge n ee ted d irec t ly t o a reas
m e t a l t o metal corvtac t . Check ,IIe lect ric al circu it
ground co n nectio n s.a . lo o se contacts a. irreg ular,

bet wee n m et a l popp ing
2. F a< belt , w h ee l, sta t ic ,objects in erec - eo o ti re

t ri c f ield . bond m etal su rfa c es toget her w it h a

b. guy w i res ru b - b. irreg u lar . c o p p e r strap, Inst a ll f ro n t w h ee l ste .

b ing together p oppi n g t ic co llecto rs end injec t ant ista ti c

c . anten na le.ad-in c. ir reg ular p ow d e r in t o tires th ro u gh the valve

w ires loose . s t e m .

d. loose metal s t rap d . intermittent
ho ld ing m ast .
e. belt , w h ee l & e. p opp in g,
ti re st a t ic crack lin g
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in all cases of power-line interfere nce,
always let the power company make the
necessary corrections. This is by far the
safes t approach to th e problem.

T ilcrill oslo ts. T hermostatically co n­
troll ed devices suc h as heating pads, ref rig­
era tor butter co ndit io ners, and aq uarium
wate r heaters can also generate inte rfer ­
ence. T he charact erist ic of th is type of
noi se is a buzzing, raspy sound that switch­
es on an d off at a certain rate .

Other devices that ca n also cause prob ­
lems arc neon signs, fluore scent ligh ts ,
di mm er switc hes, electric fences, fault y
doorbell transfor me rs, and elect ric clo cks.
Man y doorbell tr an sfor mers are located in
att ics along with the rest of th e wiring. In
hot climates, the attic can reach tempera­
tures as high as 150 -1 60°F . With thi s high
ambien t term perature, and the additio na l
heat generat ed by th e transfor mer its elf ,
the insulation breaks down and severe
arci ng can occ ur. This si tuatio n is quite
co mmon in the southern states during the
summer months .

Rotating Elect rical Machinery, Appli­
ances with brush-typ e mo to rs arc also
producers of noise in ter fer ence. T hese ap­
pliances include mixers, electric shave rs .
vacuum cleaners, small shop motor s, and
elec tric saws. The no ise pro duced is a
raspy , whining sound and a T V screcen
wou ld display horizo ntal st reaks.

Ignition Noise . A discussion of spark
dischar ge noise would not be co mplete
wit hou t mentionin g ignition noise. This
typ e of noise ex hibits a po pping sound at a
rate that varies with engine spee d . It s
int ensity increases as you com e closer to
th e source. With th e exce ptio n of int ernal
rece iver no ise limiti ng, very litt le can be
done to contro l th e noise at a fixed station
location with vehicl es traveling nearb y .
Sometimes a capacitor across th e speake r
ter minals will help to eliminate the sharp
impulses. Of course there arc many ty pes
of suppression that can be incorporat ed in
a mobile installation to silence th e mobile
vehicle itself. However, since we arc discus­
sing fixed receiver insta llations, th e sub ject
of mobile nois e sup pression will not be
covered in th is article.
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Spurious Radiations

RF Energy . Devices th at can radiate
ene rgy and inte rfere with co mmun ication
are heliar c welders, indu ct ion soldering
mach ines, diathermy machines and local
oscillators in TV and other typ es of re­
ceivers. Th ese noise sources arc gene rally
easy to find since th ey are pro duci ng rf
energy at a particu lar frequency with har­
monies. The sounds produced can be iden­
tifie d by th eir whining, buzzing, whi stli ng ,
o r war bling charac te rist ics. T he spurious
signals ar e usua lly the result o f imp rop er o r
inadequat e shielding or gro unding and as a
result may produce harm on ics over a wide
spect ru m.

Static. Sta tic noi se results from meta l
objects th at arc no t co nnected di rectly to
an elect rical circui t. Fo r example, one
source of st atic int erferen ce can co me fro m
loose co nnec tions between two metal ~b­
jcc ts in an electric field . Other sour ces can
be guy wires rubbing toge t he r , loose ant en­
na lead -in wires, o r loose met al st raps
connecte d to a tower. Also fa lling with in
this catego ry would be belt static and
wheel and tir e sta tic . These last forms of
static discha rge are mor e pronou nced in
dry cl imates and are more t ro ublesome in
mobile installations. In mos t cases , ho w­
ever, the noise source is very close to the
receiver bei ng int erfered with and co nse­
quen tly the no ise source is easy to locate .

Locatin g Noise So urces

At Louisiana Power and Light Com­
pany, a Sprague In terference Locator is
used to pinp oint no ise sources. This re­
cciver tunes fro m 550 kHz to 200 MHz
continuous ly in five bands, has a signal
strengt h indicator , and comes with severa l
types of directional antennas. While th e
Sprague receiver performs admirab ly , an y
o ther receiver that has an rf gain co ntrol
can be used with similar res ults. Also , it
helps if th e receiver used has a signal
strength me ter , a means of d isablin g th e
ave or age circuit , and a directional an ten ­

na.
How do we find th e noise? It is usua lly

best to sta rt first in the home that is
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A t Lo uisia na Power & L Igh t Company, a S prague
Model 600 In terference Loca to r is used. It is a
battery powered receiver that tu nes from 550
k Hz to 200 MHz in five bands.

ex perie nc ing the no ise problem. Take th e
receiver to the main breaker panel and cut
off one ho use circuit at a t ime. If the noise
persist s after all th e circuits have been
deenergized , then it 's safe to assume th at
th e noise is no t co ming fro m a sour ce
with in that home. If th ere are several ha ms
in the neighborhoo d picking up the noise,
there's a po ssibility tha t they can hel p in
th e sea rch. By turning beam ant en nas unti l
th e peak noi se level is reached , the gene ral
area of the noise source ca n be det ermined .
However , this metho d may no t work in all
cases.

T he next step is to se t the rf gain on the
batt ery receiver where the noise is just
aud ible. It is usually best to start on a low
band or frequency ( 80 me ters is best fo r
th e first try) . If th e intensity of no ise
increases as you move through th e neigh­
bor hood , you are head ed in the righ t
d irection . As you get closer to the noise
source , move to a higher frequency on th e
receiver; th e reason being that th e higher

Th e first place to sta r t is a t the main break er
panel of th e house experiencing the trouble. Here
the author is working wit h a po wer com pany
service men to locate the no ise.

82

frequency har monics of the no ise sour ce
will travel shorter distances. Finally , you
will be very close to the no ise source when
it can be received around 200 MHz. This is
usua lly the best frequency fo r zero ing in
on a noise source.

It ma y take many tri ps aro un d th e
neighborhood, listeni ng on different fre­
quencies, and plent y of patience to find
some noise sour ces. Intermitt en t no ise
sources may take several weeks to track
down. However , to eve ntu ally locate and
eliminate a troublesome no ise is often
worth th e effor t. Also , yo u may get a few
false readings whi le tracking do wn the
noise. For example, in locating power-line
interfer enc e, remem ber th at the con­
ductors can act as a huge ante nna and
rad iate no ise over a wide area . Also , as you
walk along a po wer line, the noise will
diminish and int ensify several tim es. This is
du e to the sta ndin g wave pa ttern th at is set
up on the co nduct o rs ac ting as a " transmis­
sion line. " So don 't be fooled by some of
th e readings you may obtain . The key
wo rds are pat ience and perseverance .

Recom mended Rem edi es

Po wer Line Interference. Once you have
determined t hat the in terference is prob­
ably due to som e por tio n of the power
co mpany 's facilities, th e best thing to do is
call t he local office and ask for the
engineering departm ent. Give th e enginee r
all the info rma tio n available regard ing t he
freq uency of the noise, its general location ,
a descri ption of t he interference, and the
time of day tha t it occ urs . Above all, leave
all rem edial act ion to th e power co m­
pany - they have th e necessary equip me nt
to do t he job safely .

Devices Controlled by Therm ostats.
Should t he noise be traced to a the rmostat­
ically operat ed device, th e firs t thing to do
is check to see if th e device is operating
pro per ly . Then , fil ter capacit ors should be
installed as close to the contacts as
possible.

R otating Electrical Machinery. To ef­
fectively elim inate no ise produced by
bru sh-ty pe electric mo to rs, the brushes
shou ld be reseated . Then filt er capacito rs
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It 's bes t to leave remedial action on utility poles
to the power com pany. Th ey have the eq uipm en t
to do th e job safely .

should be installed wit h an adeq uate
groun d.

Spurious Radiations. Radiati ons from
TV an d o ther types of receivers can be
elimina ted with proper sh ielding of th e
unit. Also, the individual stages can be
checked for neu tralization. Th e unit shou ld
be grounded .

For rad ia tio ns from rf heating and
dia therm y machin es, first determine the
fundamental freq uency an d harmonics gen­
erated . If the interference persist s af ter the
uni t is shielded and gro un de d , it may be
necessary to install a tr ap , tun ed to the
fundamental frequency of the noise.

Static. In regard to belt , whe el , or tire
sta tic , several me asures aid in the elimina­
tion of noise. First . t igh ten all co nnec tio ns
th at could be a source of trouble ; wher e
necessa ry , bond t he metal surfa ces toge th er
wit h a flexible co pper stra p. Fro n t wh eel
sta tic co llecto rs can be installed , but they
sho uld be checked every 5000 miles for
wear. Also , ant istatic powder can be injec­
ted in to the tires th rough th e valve stems.

Conclusion

In a discussion of th is ty pe, there 's a
goo d possibi lity that so me of the causes of
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man-ma de int erference have bee n unin te n­
tio nally omitt ed. Since many of the ex ­
am ples list ed were taken fro m my ow n
ex perienc es at Lo uisiana Power & Ligh t
Company in a specifi c locality , they cannot
represen t all poss ib le conditions . You may
experience a parti cular typ e of noise th at is
a characterist ic of yo ur area only , and docs
not occur elsewhere. I f this is the case, the
noise typ e will not appear in t he tables, bu t
the source can st ill be located by using th e
techniq ues described . This is pa rticularly
tru e for man -made inter ferences, since they
all rad iat e some fo rm of electrical ene rgy .
Th en , with th e aid of a battery-pow ered
receiver, the origin of the no ise can be
easily pinpoin ted.

Anot her characteristic that helps to
identify the int er ference as co ming from a
man-mad e device is the fac t that mos t of
th e radiated energy will be vertically po lar­
ized . So if the intensity increases wh en
swit ching to a vert ically po larized an te nna ,
it 's safe to assume that th e origin is
man-made.

Since the pro blem s of generated noise
have pla gued radio recept ion for su ch a
lo ng tim e, ma ny amateurs have needl essly
accepted interference as a fact o f life .
There is no que st io n tha t grea t strides have
been mad e in redu cin g backgro un d no ise to
an accep ta ble level. Fo r exam ple , imag ine
what it would be like if th e rotary spark
tra nsmitt ers were still in o pe ra tion ! On the
receiving end, several noise limiting circuits
have been perfect ed that suppress man y
forms of no ise almo st co mpletely. How­
ever, for a high concentratio n of noise, or
fo r occur ren ces of in te rfe ren ce tha t ar e
persis tent , t he best solu tion is to eliminate
the source itself. If this appro ach is chosen,
yo u should find the techniq ues described
in this article use fu l.

. . .\VB5DE P·
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RADIO BOOKSHOP BIG DEALS

. . . . , . . . $1

DX STUFF

FABULOUS DX MAP O F
THE WO R L D Show visitors
DX you've worked, Wa ll
si zed (23" x 31 "): sh ip ped
flat in mailing tube; su it ab le
fo r fra m ing; m ost co mplete
map available ; u p -t o -date
world prefixes shown; color in
co u ntries as worked; shows
islands, reefs , ra re DX spots;
use colored map pins fo r d if­
ferent bands.
1207. .

CUSTOM MADE DX
CHARTS When you need a
DX bearing you need it im­
mediately . You don't w a n t to
have t o lo o k it up on a m a p or
fiddle w ith a glo be . These Cus­
tom DX Charts a r e computer
printouts ,f or your exac t shack
locatio n and give the bearing
and mileage for every co untry
in the world. T h e y are printe d
o ut by call prefix for speed o f
location and the capital city is
indicated.
Custom D X Chart,1206ppd $4

. .. $1

IIJIIIW2NSD/l !
min d on our back issue bar-
gai n b unch , 30 (count 'em) MAG~ETIC CAR S IGN.S
assorted (we hope) b ac k is- Put this easy- t o-r ead magnetic
sues, all before 1968, f or the ca ll sign on your car when you
incredibly low price o f $6 are on a trip a nd meet the
postpaid (hardly pays fo r the hams along the w a y . Comes
postage) . These are packed b y right o ff w hen the XYL d ri ves
slave labor ( t o cut . costs) so the car if she doesn't want t o
please ignore notes ca lling for be bothered b y h am s tooting
help , etc. , that m a y b e slipped at her. Send $ 4 along with
in t o the bundles. your call le tters today!
1204, , $6 1201 " " .. , $4

SPECIAL! RARE B ACK IS· LAPEL BADGES Name a nd
S UES The back issu e of 7 3 call id en t if ie s you at club
you need to complete your meetings, h a m fe st s , busted po t
full set - or that has the con- pa rties. Hand engraved by skil­
t in u ed art icle you only read led New Hampshire craftsman
the end of - can be yours for with lovi n g care. O n ly one
a mere p it t ance! Most issues lo u sy dollar. Se n d first name
are in stock a nd are available and call.
for $ 1 each . The excep tio ns 1202 ... .
that prove t he rule are li sted
b elow:
Dec.68. Nov.69, Feb.70 , Oct.
70. . .. . . . . . .. . . .• . • .• . $2
Jan.65, Apr.65, Jan .66 , J an.
67 . . ... .. . ... . . ..... •. $3
Jan.61, Dec.63, J u n. 6 6 , Jut.

--

.$1

. $ 5 0J

10061004

I
13 uum ;

~Iii\~...- '~

S IM PLIFIED MATH Does
math scare ' you? It shouldn't.
T h is easy-to-understand book
explains the sim p lifi ed expo ­
n en t ia l system o f arithmetic,
simple formulas , lo ga ri t h ms ,
and their application to the
ham shack.
10 0 7 . ,

73 U SE F U L T R A N S ISTO R
CIRCUITS ' If you've b een
looking for a t ra n sis t o r circuit
to do a special jo b , chances are
there is a circu it in this book
t h a t w ill give you a head star t.
I t covers circuits for audio,
receivers, transmitters a n d test
equipment.
1006 .

BOOKS!
ADV ANCED CLASS STUDY
GUIDE U p- to-the-m inute sim­
p lified theo r y, written with
the beginning radio amateur in
m in d . This unique book covers
all aspects o f t h e th e or y exam
for the Advanced Class license
and has h elp ed hundreds o f
hams to sail thro u gh the exam
. . .no t hing el se li k e it in print.
1 0 0 1 $3.95
lQOlH .. Hardbou nd $6.9 5
EXTRA CLASS LICENSE
S TUDY COURSE BOOK The
Extra Clas s License Study
Guide is now available in b o o k
f or m as a pe rmanent addition
t o your radio library . T his is
the complete course that was
publis hed in 7 3 , covering
every t echnical phase o f t h e
new li cen se exams for t his
h ighes t class o f am ate ur li c­
ense. This also co vers, in the
easie st -ta-understand fo rm,
j ust ab o u t ever y technical
question likely to be asked on
the F irs t Class R adiotelephone
e xam. This is the first study
co urse ever published t hat is
written so the newcomer to
radio can unders tand it. With
th is book y o u can face t h e
F C C exams knowing that you
understand the t heory and
w ith no fea r o f re w ritt en q ues-
tions.
10 0 2 , . , . , ppd USA $4.95 h':.=boDk 1 _ ....'":Um
VHF ANTENNAS T his hand - =:.::. t ;"~ I ~-~
book is a complete collection . .... . ' ... .
o f u p -to-date in fo rm a t io n , ." , I .;I'~' :\ .;\
abou t VHF and U H F anten- . ,. . I . ." '/
nas, wi th design h ints, con- . ,,' . ' : '
structton a nd th eo ry , If yo u've _ , (·U A HAM~HACK WITHOpT A
been wondering w h a t array m " . / ~LOBE . RIDICULOUS. Par-
' a u need this book ill gi ' I I" ', ' ticularlv when t hese fabulo us) ' b w ve • ~ • • • - • • • Hammond globes (the b est m

you enou~h ackground t o the biz) are ava ilab le at our D X HAN D BO O K Includes
make t he right decision. 10 19 1010 BUY HIND.ERS FOR YOUR low, lo w price ! 13" inflat able giant w orld country-zone wall
1003 . ' , . . . . . $3 7 3 a p.d WIP. the love of a globe (gu ara n t eed , by t h e map . Articles on QSL design
COAX HA NDBOOK In. EDITORS & ENGINEERS b~autlful gtrt. Gorgeous red way ) reg~larly s.elli ng for $ 15, secrets. winning DX contests,
val uable book fo r the h am o r RADIO HANDBOOK Hard- bmders lo o k great o n y o ur now special, while t hey la st DXCC rules, IjXped itt o n s, re -
the lab and for everyone else bound. Latest (18th e dition) shelves 1n d a lso, keep t he mag- 1208 ,onlv $ 10 ciproca l lic en sin g and many
who doesn't w ant to h av e t o by W6SAI. This is the most azmes rom disappearing or 19 " inflatibl I b more . World postage rates,
keep a whole libr ar y on hand co m p lete ham handbook ever b reakm

t
.g·

k
ComG'twlth sh,tb·of regularly $2t gn~We$15 WAZ record lis ts , t im e charts,

for refe re nce . .. o r even publish ed. Makes all other year SIC ers. e e noug m - , . propagation, e tc. Special h a m
worse have to write to the handbooks lo o k like comic d er s to pro t e ct all those back We have a few of these in maps and bearing charts. A

~ manufacturer f o r coax spec. boo k s. 896 pages . Issues too. stock and w hen they are gone, m ust for t h e DXer .
• ,," ~ " " .1'110 <t.LSLt;Jl ------.L9 fl.6. ,'i;l; tha t's i t! 1021 . ..$3
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Circle books you want. Schemat ics
1001 1005 1011 1101 1202

1001H 1006 1015 1102 1203

1002 1007 1016 1103 1204

1003 1009 10 18 Ot her 12r)5

1004 1010 1019 1201 1206
1021 1207

A group of West Coast hams are planning to
fly an engineering prototy pe of th e Oscar A-O-B
transponder similar to th e one to be laun ched on
a NASA Booster next February. The test fligh t
will be similar to the flight made last May i 5th
on the East Coast. The West Coast flight will
take place late in September if plans presen tly
under way are completed. Special QSLs will be
provided for the flight fro m Los Angeles to San
Fra ncisco. Up-link is from 145.90 to 146.00
MHz and down-link is fro m 29.45 to 29 .55
MHz. Special FCC authority has been given fo r
Technican Class licen sees' tr ansmissions to be
ret ransmitted on the 10 meter band . The call
used will be WA3NDS. Further informat ion will
be bro adcast on 72 25 kHz.

HAM SATELLITE
TEST

DESK PLATE I~ai];"o '~di;sooksh op, Pcterborough':N.a 03458
I

D E S K CA L L PLATE Up to 20 I" r.. I"
le t t ers on . a desk pla t e , em- l1Jame a ,- - - - - - - - ­
bossed w hite le t t e rs o n w alnu t
b a c k gro u nd ; ebony stand.
Lo o k s great o n ri g with yo ur I
na m e and ca ll. Watch envy
race thro u gh your neighbor- I
hood . Send al ong 20 well Street _
cho sen let t ers <spaces count as I
letter s too ), mclud e a ni ce
fr esh two do llar bill , a nd give I
u s a strong h in t o n w here to
m ail t he e xq uisite piece o CI
craftsma n sh ip . . .
12 0 3 $2 ICIty Stete.:.: ZIP _

I

EDITO R S & ENG IN E ER S
R ADIO HAN DBOOK Ha rd­
bound . W6 SA I (17t h ed itio n )
r ed u ce d for cl ea rance, lim it ed
supply a va ila b le lor fa st act ing
amateurs. Last chan ce t o get
t his gr eat. ' book befor e it is
go n e fore ver.
1019 . . . . . .$10

WOR LD 'S F INES T LO G
BO OK? Desig ne d a nd execu­
ted by W2NS D / l , th is is th e
most re le van t ama teur rad io
log ever d esigned . T hi s is a log
fo r today . It has a co lum n for
t h e da t e , onc for time a nd off
of each con t act, a sma ll co l­
umn to indicat e whether you
called t h e st ation co n tac te d
(or CO) or n o t , a go od wide
space for the sta t io n ca ll con,
tac t ed, li t tl e colum ns for the
reports, a good sp ace for hi s
loca ti o n , a QSL colu m n , and
lo t s o f room for no t es 't h e log
is the lo n , w ay an stand ar d
8lf2" x II ' p aper and padded
into pads of 125 shee ts . wi t h
room fo r 20 contacts per pag e.
The w hole b oo k of log sh eets
will carry you t h ro ug h 2500
co n tacts. There is a pla ce t o
indica t e o n each sheet t he
band being us ed a nd the pow­
er in cas e t h ese change now
an d t h en . The lOll page s ca n b e
nu m b er ed fo r f l e card refer­
ence. Why u se a lo~ book
d esigne d in th e 1920 s1 t his
one was d esi gn ed for use in

Jun e the 70 's and IS ex actl y r igh t
fo r the D X' er , a nd ra g c he we r,

G uard o r even the round -tab le d ent­
ze n . It w ill wo rk for RT T Y ,

N o v. ATV o r ev e n slow sca n tete ­
vis io n . N ev er has a lo g b een
m ade av ailable which is as
handy as this ge m. Wh y k eep

Bu y la vish ly! Order t od a y fro m : struggling w ith tho se l'ing bin-
R ADIO BOOKSHOP d ers wh ich get all bent o u t of
Pet erb o ro u gh NH 03 458 shape? Get t hi s fir st really

m odern log.
12 1 0 o n ly $2 p p d.

H OW T O F IX T RA NS ISTOR
RAD IOS & PRINTED CI R ­
CUI TS . Do yo u throw those
lit tl e radio s awa y when they
stop? Wasted mon ey ! E asy to
fix w it h this m a nual. Worth
man y t im es t h e low price. No
servic e man or amateur sh o uld
b e w ithout t h is t remendous
b oo k .
1 016 $7 .95

SCH EMATI CS AVAIL AB LE
$ 1 each.
HOI. Altlt-15 from
19 6 5 7 3 , page 78.
11 0 2. A RC-272M
Chann el R ece ive r .
1103. SS B Transelve r ,
1961 7 3 Pa ge 23.

E LE C T R O NI C S R EF ER­
EN CE H A ND BO O K Ha rd ­
b o u nd . W6TYH ha nd b o o k of
b asics a nd circuits. Complete
analysis o f al l ssb equip ment .
101 5 $ 6 .9 5

FM A N THOLO G Y Vol. 1.
This b ook is la rgely a col­
lec t io n fro m lo'M Bu lletin , edit­
e d b_Y K6 7M VII a n d
WAS UTH . The ma terial is t a­
ken fro m the ed itio ns o f F eb­
19 a68'. 1967 thro u gh F ebruary

100 9 "., .. $ 3

FM R E PE AT ER H A N D BO O K
K 6M VH . Bo ok is req uired for
a ll re peater o pera t ors a nd
m ust read ing fo r a ll fo'M'ers.
Only co mple t e b oo k o n the
subj ec t . It is a lso o ne of the
b est se lltng b o o ks in a m a t e ur
radio toda y .
1010 . . . , . . H ardbo lmd $6.95

"THE BE ST OF FM" A h ug e
selection of FM J o u rnal' s fin ­
est t ech nical and co nv ers io n
ar ti cle s, n ever before reprinted
in any o t h er maaatnee. The
con cluding seg me nts o f t h ose
con trov ersi a l " C H R O N­
IC L ES '" Se lected FM edito r­
ia ls t o sh o w a b road vie w o f
the pro b lem s faced b y F M' e rs .
This b oo k comprises Volu me
II of t he F M anthology , and
inclu d es a n "Ed itor' s Choice"
selectio n o f top rtig ht articles
fro m F M Jo urna l). fr om Ma rc h
19 68 t o May 1 9 6~ .
101 1 $4.95

FM BOOKS

DIO D E CIRCUITS H AND ­
BO O K A n in va lu able refere n ce
boo k . Co ver s rectifi er s, mi x­
ers, d etectors, m od u la t o rs, FM
detecto rs . noi se limiters , A Ge,
BF O / Q -m ultlp lle r , A FC, vert ­
cap tunin g a u d io c lippe rs, bal­
a nced m ods, fi cldstrength m e­
t er s, RF probes , ze n ers . co n ­
tro l circuits, etc. 111 different
circui t s .
10 04 .. , $ 1

.. TRA NS IST O R PROJ E CTS
F O R T ilE AMATEU R " A c o l·
le ction of 7 3 's most po p ul ar
ha m project s. se lected by yo u .
the rea ders, a nd ed ite d b y Paul
F ran o n (Mr. Semiconductor
hi m self) . Th is h a s go t to be
the b est , most au tho r it ative,
most u n ive rsa lly ~pealing col-
~~~~o~bri;h~S:to ate circ u its
101t $ 3



Robert L. Grenell W8RHR
3926 Bee ch St.
Cincinna ti OH 45 22 7

ALinear, StableVFO
WithaTracking Mixer

P robably t he heart of any receiver or
sideband transmitter is the vfo . I

favor the cry st al-controlled fir st oscillat or,
foll owed by a tunable i-f with a vfo to
hetero dy ne to t he in termediate fre quency.
The vfo desc ribed in th is article is designed
to provide a good sta rting point for the
construction of a homebrew receiver or
transmitt er. When set up for receiving, it
takes a 6.455 to 5.455 MHz tunab le i-f and

go for 28 -36 cents. Let qualit y be yo ur
guid e in selecting components _. . wh ich
doesn 't necessarily mean a big cash outlay
if yo u're a good scrounger. As far as
mechan ical sta bility goe s, my unit is built
out of 1/8 in. aluminum pan el mate ria l. It 's
ju st about as so lid as it can be . _. and the
hacked-up fingers I got trying to cut the
stuff with a hacksaw don 't feel so bad any
mo re. There are compensations for every-

FROM
FIRST
MIXER

4~~ kH z 4 5 5 k Hz
OUTPUT INPUT

RECE IVING SETUP TR ANSMITTING SE TU P

Fig. 1. Using the vfo an d tracking mix er for recei ving or tran smitting requires only re versing the in­
put an d outpu t con ne ct ions to the mixer.

heterodynes it to a fixe d i-f of 455 k Hz.
Set up for transmi tt ing, it heterodynes a
455 kHz sideband signal to the tunable i-f
(see Fig. I ).

Plenty ha s been wri tten about sta bility ,
so we won't dwell on t hat here. However,
silver micas shou ld be used throughout.
They used to be expensive, hu t no w they

thi ng. In this case I can beat on the vfo and
no t change the frequency, so at least I
kn ow it was worthwhile!

T he circuit ry is quit e conventional, but
from a ho mebrewing stand poin t can solve
some very basic pro blems in gett ing a
receiver or a side band rig off the ground.
The linear t uning is an awfu lly nice feat ure,

2.~ mH

;);'01

100 pF
---~--1( - 3.5 - 4 .5r... ~MHz OUT

68A7

"0
pF 22 K 22K 2.5 mH
sm .01

22 pF
. m '.S

t--j--t-~9. 5x~~~ c:::J
(S.... Tex T)

"

150 - 3 00
VOC

Fig. 2. Setup for calibra tion .
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which is easier to co me by th an yo u might
imagine. Obvi o usly , the answer lies in the
tuning capacito r. The one I used ca me out
of an old Consct 3 - 30 MHz co nverter. If
I' m not mistaken, most of the o ld Gonset s
used virtually th e same capacito r, and they
can be picked up for ab ou t $5 , wh ich get s
you no t only a firs t-class tw o-gang variab le
that 's built solid , but a nice asso rtment of
parts an d a da ndy little box for yo ur next
tr ansistor QRP t ransceiver! Th ese capaci­
tor s have ab out a 60 : I red uct ion train built
righ t in , consisti ng of a miniatur e plane tary
vern ier and a nice smooth gear drive. Yo u' ll
find it' s very smoo th tuning with no
discerni ble bac klash , and it has all the

FM RINGO
3.75 d b GAIN

AR-2 - $12.50
WORLD 'S BEST VHF
FM ANTENNA, IN
STOCK AT YOUR LO CA L
DISTRIBUTOR.

GBCCUTS VIDICON
PRICES IN HALF!

EXTRA! We also carry a full line of GE broad­
cast and Industrial vidicon s. Name your own plHson.
Whatever you need, we can supply . . • at Incredill ly
low pr ices.

If you're not buying your replacement
vidicons from GBe, you're wast ing
money, These are brand new, first qual­
ity , full y guaranteeo tubes In factory
seale d cart ons. Made by Hitachi. How do
we do it ? The answer i s. volume. GB e
sell s more than 90% of the replacement
vidicons used in thi s country .

Model 7735A Very high sensit ivity. Pro- ·1
vide s sharp clear pictures' even at low
light levels, with minimum lag .. $34.50
Model 8507 Similar to 773 5A, but seoa-
rate mesh design all ows overall beaming
without loss of detail . Improves resolu-
tio n and high amplitude response. $74.50

ModeL 7038 Used in many li ve cameras
and fi lm chains $34.50
Model 7262A had replacement for Sony
and Panason!c .... •.•. •.. . .. .. $34.50

Model 20 PE 11 2/3" vtdleon. Used In
many low pri ced cameras .•.... $34.50

Model 8823 2/3 " vidicon. Used in Sony
batte ry operated pcrtabte . . .. $34.50
1" Tivicon Si licon diode faceplate $695.00

2/3" nvr eenSii icondiodefaceoIate$695.00
Prices shown are in lots of 5. Add 10%
for lesser quantities.

2 .~ mH
4 70.,

,m

'"
' W + 1~-300

roo er
VD<

~

.6" 'OK

,W + IOB V
IOOpF 33K 'E'

,W

CIB 50 pF
s ee AIR
Tn t TRIMMER

A CE E ' EC TRQNICS

Fig. 3. The com plete circuit , se t up for receiving.

1IIiHTNIN 'i-ARRe';TOR,
INW'- , ,,RENtE V1LT, R$
NQII" m " PPI;K PLUc,.S

"Here 's to ligh tning, static and airplanes!"

5- 6 MHz
MILL ER
440 6
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necessa ry dial drives built right in. So right
away you've solved not only your electrical
but your mechanical problems as well.

The capacitance o f the particu lar uni t I
used appeared to be about 200 pF per
gang. These ca pac ito rs are quite linear in
the middle two thirds of their range, and
adding a stop to prevent travel int o the
nonlinear areas is qu it e simple. The ro tor
plates are st abilized by two brass pla te s. All
that is required is to solder a piece of
12-gage wire between the bra ss plates an d
you have a simp le and positive stop against
th e fra me. At t his point , you should build

3N I4 1

for at least one ho ur, and be sure th at your
receiver is zeroed wit h WWV. Now comes
the fun of trying to mak e it linear wit hin 2
kHz. It 's no t as bad as it sou nds, so take
heart and get to work . Aft er you 've fin­
ished with th is, you'll have to adjust the
tu nable i-f fo r perfect trac king. By careful
bending of the split ro tor plat es you can
get near perfect linearit y of the vfo range.

Now th e mixer. If you're going to use
th e unit in a receiver, the tunab le i-f tank
feeds the fir st grid , and th e 4 55 kH z i-f
comes off th e plate . . . vice versa if you 're
going to use it in a transmitter. Hook it up ,

MILLE R
4406

MILLER
440 6

.m

80

"

'0'

.8'

e "sm MPF IO~

270.n.

' 88.H,

Fig. 4 . Suggest ed solid-state version o f the vfo­
mix er unit.

th e vfo sec tion o f t he circu it. You'Il find
that it tu nes about 3 MHz around th e
required frequency. This mea ns tha t plates
have to be rem ove d. I'm no t 100% sure
th at th e capaci tor yo u get fro m your old
Gonset is going to be identical to mine, but
in my case I had to remove all bu t three
ro to r plates to get th e tuning range down
to I MHz. I suggest that you do not
remove all but thr ee roto r plates before
checki ng this out plate by plate as you
remove them.

Figur e 2 shows th e setup I used to
calibrate the vfo. If t he receiver yo u're
using has only a 500 kHz tuning range ,
you 'll have to use a 9 MHz crys tal to
calibrate the upp er half of the tuning
range . Before yo u star t , be sure that the
rece iver an d the vfo have bot h warmed up

88

be sure you 've got the right image, and
juggle Land C till it tr acks the vfo .
Nothing to it!

On ce you've complete d this unit , the
hardest part o f buil ding a homebrew re­
ceiver or sideba nd rig is over. This compar­
atively foolproof circ uit will serve as th e
heart of som e very fine equipment . The
linear tu ning is a tremend ous plus . If you
want to get th e jump on me , you might try
using a FE T for the vfo and a 3NI41 dual
insul at ed gat e Mos fet for the mixer, There
are many advanta ges to an arr angement
like this, particularly in te rms of spurious
responses, since the 3N I4 1 is a linear
mixing device. Try the circuit of Fig. 4. It
sho uldn't be too far o ff the mark, although
I haven ' t ha d a cha nce to play with it yet.

.. .W8RHR -
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Part XII Some Final Touches
W e've co me a long way no w, and

here we are a t the end of our
study on the General class licen se exam.
We've covere d quite a few sub jects, but
several questions on the FCC st udy list
haven't fit properly into an y of ou r
groupings ye t ~ and so in th is fin al
di sc u ss ion w e will ta k e u p the
" misce llaneous" points we've managed to
ignore thus far.

These points ran ge from co nsi de ra tio ns
of op era ting co urtesy to those involving
FCC rul es and regul at ions. The specific
stu dy list qu estions are :

4 . List some operating pro cedures whic h
can be em ploy ed to minimize interf er ence
and co ngestion of the amateur ba nds.

11. What is a third par ty agree ment '?
22 . What is TVI ? Ho w can it be rem­

edied if the amateur stat io n is at fault? If
th e T V receiver is at fault?

39. Descri be the transmission chara cter­
isti cs of th e ama teur ba nds belo w 30 MHz
(Mc /s). List several propagation facto rs
t hat in fluenc e signa l tr ansmissio n an d re­
ception in these band s.

While we 'll try to follo w our usual
practice of bro adening and para phrasing
th e study -list questi ons with these final
fo ur, they are a bi t mo re di ffi cult to do so
with than th eir pr ed ecesso rs, precisely be­
cause th ey are so miscella neou s in nature.

For th is reaso n , we may no t bro ad en
them q ui te so readil y as we did earlier
sub jects. This time, we 'll ask first , " How
do ha m bands di ff er?" And we won't
restrict ourselves to those below 30 MHz.
Then we' ll b rus h lightly acro ss th e su bject
o f rul es and regula t io ns by inquiring,
" What are some of the ru les?" We won't go

SEPTEMBER 1971

very d eeply in t o this , becau se wh ile th eory
remains relatively constant, rules are co n­
sta ntly cha nging and any t hing we say may
be come ob solete at any tim e.

Then we'll touch upon goo d-n eighbor
pol icie s with that lam ent o f a new licensee,
" What can be done about TVI ? And to
wrap th in gs up , we 'll ask " How can hams
im pro ve their bands? " To an swer this, we 'll
discu ss general. operati ng courtesies and
req uirements.

How Do Ham Bands Differ?

It takes only a receiv er and a little
list ening to discover that eac h di ff erent
hani band has a fla vor all its o wn . That 's
o ne of the reasons why ma ny hams sett le
do wn to op erat e on only one of the man y
availa ble bands, and become known as
"a u-meter men" or "20 meter op erators"
or wha t have you.

One of th e major factors contributing to
this u nique id entity fo r each of our ba nd s
is that no t wo ham ba nds ha ve iden tic al
tr ansmissio n or pr op agatio n characteristi cs.
So me are al most useless fo r sho rt-range
ope ra tion but perform spectacularly for
lon g-dist an ce co n tact s. Ot hers are lim ited
to line of sigh t. Operators who pre fer DX
gravitate to th e DX band s, while those who
ju st like to chew the rag t en d to sti ck to
short-ran ge bands wh ere th ey get a chance
to become pe rso nally acq uainted with th eir
fellow ragchewers, as well as by radio.

Before we lo ok in detail at the charac­
ter isti cs of each of th e po pular ba nds, let 's
see ho w ra dio waves in gen eral a re pro pa­
ga ted. Ea rlier , we saw how waves are
lau nched int o space in all direct ions fro m
an antenna, and are reflected from any
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Fig. 12-1. Line -o f-sight an d horizon range of
UHF radio waves are sho wn here.. Curvature o f
earth has been exaggerate d fo r emph asis. Key
po in t is that an tenna height above groun d is
virt ually the only fac tor determ ining range o f
line-ot -siqnt: signals,

I

RAN GE 1

RA NGE 2

ACT UA L RANGE
\
\

\

wave" ty pe of op eratio n, the key factor is
ante nna height above ground . The higher
th e antenna , th e greater the range - for
exa ctly the same reason tha t yo u can sec
fart her fro m the roof of a skyscraper than
fro m grou nd level.

AN T ENN A
HEIG HT

Fig. 12-2. Refrac tion of ra dio signals around
ear th 's cur vat ure as shown here ex tends tme-ot­
sigh t dist an ces in m an y cases. In almost all cases,
ac rua! effective range is same as it would be if
earth 's ra diu s was 1/3 larger th an it actually is.
Weather conditions (tr opo bending and " wave­
gui de ef fect ") can ex tend range amazin gly a t
tim es. 2-meter transmissions from Hawaii to
California have been accomplished by this m eth­
od .

At all excep t the very highest radio
frequencies, a bending of the radio waves
aroun d t he curvatur e of the earth occurs as
shown in Fig. 12-2. T he waves are still
direct waves, in th at they do not reflect
fro m anything, but they go a short distance
past the visible horizon (about the same as
if th e earth's radius was 4 /3 of it s actual
value) .

At mosph eric effec ts can create «duct­
ing" or a so rt of waveguide actio n between

large co nducting sur face . This is the heart
of 'all radio pro pagat ion , and wha t makes
the difference between one band and an­
ot her is t he differen ce in what will re flect
th e wave.

When radio waves leave th e antenna,
th ey go in all directi ons. So me travel
d irectly to the receiving antenna without
refle ct ing fro m anyt hing on the way, and
rad io engineers call th ese the "direc t wave "
while hams usua lly call t hem the " grou nd
wave," So me travel alon g the sur face of the
ground, if the radi o freq uen cy is lo w
eno ugh . Almost all t he ham bands arc high
enough in frequency that this wave is
ignored by ha ms ; engineers call this the
" ground wave" (which som etim es leads to
confusiori when hams and engineers ta lk
with eac h other). Most signals, however ,
radiate out into space.

If conditi ons are right , so me of this
"s pace wave" will be reflecte d by ionize d
laye rs in t he upp er a tmosp here, from 10 to
200 miles above the surface of the earth ,
and will ret urn to ear th at far dista n t
point s. These signals are know n as "s ky
wave" signals since they appear to come
fro m th e sky ( because of the reflection),
and arc t he basis of almost all sho rt wave
commun icat ion except for th e line-of-sight
«gro und wave" operat ions conduct ed on
low-frequ ency bands during dayligh t hours
and on VHF bands aro und the clo ck.

The higher the frequen cy of the signa l,
th e less effect ive will be this reflecting
actio n . Balancing this, however , is t he fact
that o ther ionized layers tend to absorb
lower-frequen cy signals, so that for any
specific cond itions in the iono sphere, bo th
" lowest" and " highest" useful freq uencies
exist. T he low er end of the range of useful
frequencies pro vides shorte r range, because
the mo re effec tive reflect ing act ion will
permit the signal to go nearly straight u p
and bo unce right back down. T he upper
end prov ides great er range, because 'only
th ose signals which hit t he ionized layers at
a relatively shallo w angle (w hich pro vides a
longer "s kip distance" ) can be reflected .

Figu res 12-1 through 12·3 compare t he
diff erent kin ds of waves used by hams,
Figure 12-1 sho ws the line-of-sight condi­
tions for UHF operat ion. In this " d irect
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th e earth's surface and an air strat um, o r
betw een two differen t air stra ta, which
gives the same sor t of acti on as the
refracti on sho wn in Fig. 12-2 bu t actu ally
depends upon refl ection of th e waves from
the in visible "walls" of th e waveguide . This
type o f act ion occurs reasona bly fre­
q uently on VH F band s, wh ere it is known
as " tropospheric propagatio n" and leads to
exci ting DX.

T he sky-wave pro paga tio n which ac­
co un ts fo r the maj ori ty of ham long-dis­
tance o pe rat ion is illust rated in Fig . 12-3.
When a signal is propagated by th e sky
wave , it may leave the transmitt ing antenn a
at any angle from one wh ich causes it t o
just graze the horizon, up to straigh t
verti cal.

A signal leaving the transmitting an ten­
na ver tically will ret urn to ear th very close
to the originati ng stat ion . which does not
give except io nal range but makes po ssible
good cove rage of mod erate-range areas .

- - ---....

Fig. 12-3. Most ham DX depend s upo n reflection
of ra dio signals from io n ized layers in the upper
atmosphere. Th is i onospheric reflection permi ts
radio transmission from almost any point on
earth to any o ther point, by proper choice of
frequency an d beam direction. Reflection is most
effective in " HF" band s bet ween 3 and 3 0 MHz,
bur sometimes occurs in e-meter band as well .

On e wh ich leaves at the "grazing angle,"
ho wever. gets th e maximum range. It skims
the surface of the eart h at the horizon,
then travel s on unt il it hits th e iono sphere
at a dist ance fro m the t ran smitter some­
wh at greater t han twi ce the distance to the
hor izon (b ecause the refl ecting lay er is far
above th e sur face of the earth), then is
reflect ed at a shallow angle, and travels an
exte nded distan ce befo re ret u rning to
earth . When it returns to the sur face, it
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may be reflec ted hack up for ano ther ho p,
or may graze th e sur face and th us begin a
seco nd hop with out sur face reflec ti on .
Multiple-ho p transmission makes it possible
to reach almost an y spot on the plane t
from any o th er spo t by proper cho ice of
frequency to sui t th e preva iling ionosph eric
co ndi tio ns.

At least fo ur differen t layers in the
ion osp here ( Fig. 12-4) have been ident i­
fied . T hey are identi fied hy lett ers. T he D
layer is the lowest of th ose which serio usly
affect ha m radio signals. It 's about 35 miles
above the surface of the earth , an d abso rbs
low-frequ ency signals som ewhat like the
way in which fog swallows up ligh t. Th e D
layer is prese nt only duri ng dayli gh t ho urs ,
and ma kes the lower-freq uen cy ham band s
almost use less for sky-wave propagati on in
th e day ti me.

Some 15 miles above the D layer is t he
E layer, which is also present only du ring
daylight (but dur ing t he win ter , it may
persist for several hours afte r sunset) . This
lay er reflec ts signals which rea ch it, and
causes "s ho rt skip." "S porad ic E" clouds
are patches of extremely dense ionizat ion
wit hi n the E layer which arc capable o f
reflecting VHF signals, an d provide skip
signa ls on 6 meters (an d on fa re occasions,
on 2 met ers as well ).

Far above th e E lay er, at an alti t ude of
about 120 miles, is t he lower of th e two F
layers, called Fl to distinguish it fro m th e
200-mile-high F2 lay er. Like D and E, FI is
presen t only dur ing dayligh t and for a
sho rt tim e aft er sun set. Th is layer refl ects
signa ls at higher frequency than does the E
layer, and provides the majori ty of the
interco ntinenta l DX wo rke d by hams d ur­
ing day light.

At night , the F I layer eithe r vanishes o r
rises to me rge wit h the F2 layer above it.
T his upp ermost of the reflecting layers
provides the longest range fo r signa ls, but is
less effec tive at higher freq uen cies than are
the lower E and FI layers.

Bo th t he frequency lim its an d the alt i­
tudes of these lay er s are influenced by t he
int ensit y of t he io niza tion , wh ich in tu rn
depend s upo n many things. Th e major
fa ctor affect ing the ionosphere is solar
activity. Duri ng years of high act ivity on
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the part of th e sun (su nspot maxima),
ionization is more in tense and the max i­
mum usab le frequ encies are higher, than in
years of low solar act ivity. The seasonal
variation betw een wint er and summer per­
formance is due to the change in the angle
at which solar radiation reac hes th e earth,
which affects the height of the layers. For
serious DXers, in tens e st udy of the iono­
sphere is indicated.
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Fig. 12-4. Various lay ers of ion osphere an d th eir
characterist ics are sho wn he re. Bo th the upper
and lower frequency lim it s fo r each lay er, day
and night, are list ed. Seasonal variation s also
occur, and entire range is shi ft ed by the 1 L y ear
sunspo t cycle. These variations are shown as
"lo west" an d "highest " col um ns in listing.

Because of all the variab le factors affec t­
ing the ionosphere and thus changing th e
way in which signals are reflected , any
generalizations ab ou t th e various ha m
bands' ty pical characte ristics must be sub­
ject to rather large amo unts of erro r . The
following summary is intended to port ray
"typical " conditions which , unfort unately ,
are hardly ever met in actual prac tice .

The lowest frequency ha m ba nd, 160
meters, has only limited usefulness for any
purpose dur ing daylight because of th e
stro ng absorption by the D layer. Even at
night when the D layer is no longer
presen t , range of " top band" opera t ions is
lim it ed , but transoceanic DX has been
achieve d and many operators ta ke a spec ial
int erest in activity on this band , trad ition­
ally th e oldest of them all (because origina l
ha m ac tivity was restrict ed to short waves,
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and these wavelengths are the longest of
the original ham region).

The next higher ham band , fro m 3.5 to
4.0 MHz, is kn own as 80 met ers to CW and
novice operators and as 75 met ers to phone
enthusiasts. It is one of the mo st popular
ban ds for domesti c activity. During th e day
its range is restricted by D-layer absorp­
tion , but th is rest rictio n usually vani shes
near sunset an d t he ban d then opens up to
permit tra nscont inental co ntacts, wit h lit­
tle or no "dead zone " between . It co uld
easily be possible to assemble a roundtable
netwo rk on 75 or 80 meters wit h stat ions
fro m every one of t he 48 contiguo us sta tes,
with every station heari ng each of the
others, were it not for t he congestion due
to t he band's popularity .

Above 75 meters , th e next ha m band is
40 meters. This ban d sometimes suffers
fro m Delaye r range restrictions durin g day­
light , bu t even during th e day ranges up to
1000 miles or so arc no t uncommon. Th e
maximum usable frequency at any time is
usually well above 7.3 MHz, so that
40~met e r signals may reflect nearly 'vertical­
ly fro m t he E and F layers to pro vide good
coverage of ex tended areas. At night , the
ban d may open up for intercontinental
operation , and na tionwide night coverage
her e is the ru le rather than t he exception.

The 20-met er band, from 14 to 14. 3
MHz, is traditionally the DX band. It is
seldom used .for domestic pur poses, other
than coast-to-coast contacts via single-hop
F2 ski p, but provides worl dwi de cove rage
capability day or night. Som et imes the
maximu m usable frequency (MUF) dro ps
too low at night to permit use o f 20
meters, but this occurs on ly near the
periods of minimum solar activity. At most
times, this band is always open to so me­
where far away.

On IS meters, OX is also the no rmal
condition,but by this time we arc int o the
up per frequency region (a bove 2 1 MHz)
where sky-wave op eration is no t always
possible. When the ionosphere will not
reflect I S-meter signals. this ban d is virtual­
ly dead . On t he o ther hand , whe n the band
is open it frequ en tly offers a longer op era­
ting range (more distan t DX) than do es 20.
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The 10-met er band , from 28 to 29. 7
MHz, is like 15 only more so. During
sunsp o t maxim a, the band is ofte n open
round th e clock , an d intercon tin ental con­
tacts are t here fo r th e working. Fo r a large
part of the ti me , t hough, the band is dead
and is used only for local mobile operation
such as is found in th e VHF region.

The -I u-merer band is th e up per limi t of
HF ham bands; the boundary between HF
and VHF lies at 30 MHz. T he lowest VHF
ham band is 6 met ers (5 0 - 54 MHz), just
below TV cha nnel 2 in the spec tru m. This
band is an ex perimente r 's delight , be cau se
unu sual pro pagat ion techniques such as
scatte r , tro po pro pagatio n, etc . become
easy to handl e at th is freq uency. Normal
sky -wave opera tion so common to "de
bands" ( the VH F operato rs' derisive label
for the HF region) is rare on 6 met ers;
sporadic-E brings 1500·mil e ranges occa­
sionally , and abo ut one year out of eleven
at sunspo t maxi mum the F2 reflect ing
capability may climb up to th e lower part
of this band, but for th e rest of t he" time
mo st use of th is band is for local communi­
cation and mobile opera tors .

The 2-meter band is like 6 only mo re so ,
somewhat as l O-meter op eration resembles
that on 15. Sky -wave propaga tion is almost
unknown at 2 meters and above, but the
exo tic propagati on techniques such as me­
t eor trail refl ecti on, moonbounce, and sa­
tellit e relay begin to become pra ctical. Th e
dedicated 2-met er operator usually concen­
trat es on this typ e of opera tion, whi le the
casual user and t he public-service-oriented
operator make use of mo bile installations
and FM repeat ers.

Th e uppermost VHF ham band is 220
MHz or I Y<a meters. It s cha racterist ics are
very similar to those of 2 met ers , but
be cause of the increased' difficulty in mak­
ing circui ts operate easily this ba nd is no t
so popular wit h most opera tors, It may be
lost ere lon g be cause of its rela tive unp op­
ularit y , as was the old l I -meter band,

What Are Som e of the Rules?

T he final au thority conce rn ing what a
licensed ham may and may no t do with his
station is Part 97, FCC Rules and Regula-
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Whether you 're a new comer or an old t imer
you'l l f ind " T he Rad io Amat.eu r 's FM Hand­
book" to be th e m ost valuable repeater aid y ou
can get .
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The Hand book co ntains 208 pages of usef u l,
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in an interesting, personal vein by Ken W.
Sessio ns, Jr. (K 6M V H ) former editor of FM
Journal, now managing editor of 73 .
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t ions, published by the Government Prin t­
ing Office and available fro m the Superin ­
tendent of Docu ments. Every ham or
wo uld-be ham should have an up-to-da te
co py, but th e sad fac t is th at few really do.

The pertinent portions of Part 97 are
published as a par t of the AR RL's license
man ual , an d since th e license man ual costs
only a frac ti on of wh at the real rule-book
will set yo u back, mo st hams simply kee p a
relatively recen t copy of th is aroun d to
satisfy the requirement that they must
know enough about th e ru les to fo llo w
th em at all ti mes.

The rules themselves divid e int o several
catego ries. Some govern the physical char­
ac t eristics of an amateur stat io n: this is
particu larly dire cted at ant enna height , and
th e idea is to be certain that no ha m
ante nn a is high enough to be a menace to
airplanes. At this writing, th e limit was 170
ft , o r I ft above ground for every 200 ft
range from an airport , whi chever is less.
Exceptions ma y be granted up on written
ap plication, whi ch means in ef fect that if
it's all right with th e f AA, it sui t s t he F CC
also . Also in this gro up are the rules wh ich
req uire every amateur stat ion to have a
" fixed " transmit ter location, whi ch mea ns
a mailing addre ss at which t he licensee ca n
always be reached.

Anot her gro up of regulat ions wit hin
Part 97 establishes tech nical standards fo r
amateur stations. T hese rules est ablish th e
aut horized freq uencies for each class of
licenses, the power limits , the type of
signals permitted , and the quality of signa ls
req uired.

A th ird catego ry of the rules set s up
op era ting req uirem ents an d pra ct ices re­
quired of all licensees. One key po int
whic h t he FC C has always felt it necessary
t o ex plicitly sta te, and which ma ny hams
often violate , is that in all sit uations not
specifica lly covere d by these regu lati o ns ,
each amateur station shall be o pe rated " in
accordance with good engineering and
good amateur practice."

Among the rules in th is ca tegory are
those requiring a licensed amateur to con ­
trol th e sta tion at all times when it is
o pera ting , prescr ib ing the method fo r iden­
tifying the sta tions in a conversa t ion, pe r-
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mitting certain kinds of one-way t~ans­

missions, and de tai ling procedures fo r port ­
ab le and mob ile opera tion . Log-keeping
and emergency operation are also co vered
in thi s sec tion , as are " permissible com­
munications. "

Not all th e " permissible co m mu nica­
tions" rules binding the U.S. ham are liste d
in Part 97 , however. Intern at ional regula­
tions also ap ply , and these int ern at ional
regulati ons restric t t he kind of co rnmunic a­
tion pe rmissible between two amateur sta­
tions to " messages of a te chnical nature
rela ting to tests" being carried o ut, and
"remar ks of a pe rsonal character for which,
by reason of t heir uni mporta nce , reco urse
to the public" com munica t ion servi ces is
not ju stified. They co ntinue to spell out
th at it is " abso lutely forb idden" fo r ama­
te ur sta tio ns to be used for tra nsmitting
inte rn at iona l co mmunic ations on behalf of
" th ird part ies" (mea ning someone o ther
than t he two hams involved in th e con­
tact). Th e term "third party traffic" has
come to signify th is "absolutely for bid­
den" ty pe of message .

What mak es third par ty tra ffic legal at
all is the fact that it is no t for bidden in
dome sti c comm unicatio n , only internation­
ally : a nd even in inte rnatio na l situa tio ns,
the prohibition "may be mo dified by
specia l arrange me nts be tween the ad min­
istrations of the countr ies concerned ." T he
United States has made such spe cial ar­
rangements ~ith a number of cou ntr ies.
Th e exact list o f nations with which
third-party traffic is legal var ies fro m time
to ti me, and may be obtaine d dire ctl y fro m
the FCC.

T he same in tern ational agree ment also
mak es it illegal fo r hams of on e co unt ry to
contact those in any co unt ry wh ich has
filed fo rmal objection to such international
con ta ct s. Several countries are curren tly on
the fo rbidden list. Again , contact the FCC
for the up-to -date list ing.

Back to Part 97 , a fourt h cate gory of
FCC rules spe cifies " prohibited pract ices
and administrative sanc tions." Pro hibited
pract ices incl ude broadcasting, accep ting
any form of co mpensa tio n for use of a ham
station, transmitting mu sic or secret codes,
use of "obscene, indecent, o r profane "
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What Can Be Done About TV I?

Of all the " alphab et so up" combi­
nations of initials which have hovered
aro und our cult ure for t he past 40 years or
so, probably none has caused so much
ago ny to so man y hams as TV I.

T hose three lett ers stand for television
interference - specifically the ty pe re­
sult ing from ham operation. In the early
days of TV , TV I was the rule rather than

language or expressions on the air (which ,
like many present laws in this area, may
not be enfo rceab le, and which th e FCC has
indicated it will not enforce in all cases),
trans mit ti ng false o r unidentified signals,
willful o r malicious int erference with any
radio co mm unications or signal (whether a
legal signal or no t ), assisting anyone to
obta in a license by fraud, and willful
damage to any radio app arat us. If you get
mad at your equipment , do n 't smash it.

Administ ra tive sanctio ns includ e " quiet
hours" or restricte d operation, in case a
specifi c ham is causing interferen ce to
ot her services. Several levels of restricted
operati on are pres cribed ; t he mos t rest ric­
tive permit s the ham to opera te only
betw een the hours of midnight and 8 a.m.

A fift h category of rules sets up the
Radio Amateur Civil Em ergency Service
and gove rns it s operat ion , while a sixth
category prescri bes req uiremen ts for ham
sta tio n operat ion in this country by alien s
who are licensed in their own countries.
Only the first four cate gories are like ly to
be covered in detail on the General class
exa m.

Because t he exact provision s of t he ru les
are su bjec t to change mu ch mo re fre­
qu entl y than are the techn ical matters
which ' we have bee n discussing in most of
thi s course, we won't att empt to go into
more detail concern ing th e rules. We re­
commend that you obt ain a copy of Part
97 shor tly before takin g the exa m, and
study ing the fo ur cate gories of rules we've
discussed here. Part icu lar po ints to note are
the frequency lim its for the various classes
of license and typ es of emissions, the
co rresponding power limits, and the sec­
tio n dea ling wit h te chnical standa rds.
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the exce ption for an amateur station, and
man y hams simply shut down their opera­
tion s for considera ble periods of ti me until
th ey learn ed how to overcome th e pro b­
lem .

Th ey had good reason to do so, too. A
wo man scorned may equal the fury of a
televiewer whose pic t ure is suffe ring in ter­
fere nce, but it would be di ffi cult to con­
vince those hard y hams wh o have face d
both fu ries that the on e resulti ng from TVI
wasn 't the wor st of the pair .

History is full of insta nces o f an tenna s
being cut down , tires being slashed , anten­
na tow ers toppled , and hams being threat­
ened with assault (a nd worse) because of
TV!.

One fa ctor which made th e problem so
difficult in the early days was that almost
aU early TV receivers used an i-f of 2 1
MHz, smack in the middle of on e ham
ban d, at the t hird harmonic of anot her,
and the sixth harmonic of still a third
band. In addition , the 6-mete r ha m band
and TV channel 2 are adja cent to each
ot her. No matter what band a ha m used, he
could hardl y help gett ing into one of t hose
old TV receivers. If he didn 't mak e it in
thro ugh the tun er , he would com e in
through th e i-f section. On t he rar e occa­
sions that bo th these failed, th e audio
sectio ns would pick up his energy and
det ect it , and th ere he wou ld be in the
sound channel.

For several years, it seemed almost as if
TV designers wen t out of their way to
crea te the pro bability of ha m interference.
One ham th ought he had escaped from TVI
when he abandoned his favo rite HF bands
and wen t to 2 met ers for aUoperation. He
reasoned , co rrectl y, that at th is high fre­
quency he couldn 't po ssib ly transmit an y
harm onics which could get int o eit her th e
front end or th e i-f of a T V receiver , and
since he was an apa rtment dweller sur­
ro unded by televiewers th is was imp ortant.

He learn ed, rap idly and to his utt er
dismay, th at most of th e T V sets in his
apart ment build ing were of a specific make
and model which had the volume contro l
on th e fro nt panel, and the aud io section at
t he rear of the chassis, with a pair of 19 in .
wires connec ting the volume contro l to th e

96

audio section. As it happ en s, 19 in. is a
quar terwavelength at 144 MHz ; almos t
everyone of his neighbors ' T V sets had a
very goo d qua rt er-wave whip antenna suck­
ing in his 2-meter signal and spewing it into
the audio sect ion !

Fro m ex perienc es such as t hese, the
subject of TV I gat her ed about itself a
my stique and books full of ex oti c cu res .
One, for instance, which would cure such
cases as th e 19 in. leads (if you could
convince the televiewer to do it ) , was to
wrap the TV set complet ely in aluminum
foil , and bond the foi l to a water pipe. This
mad e it a bit difficult to see th e pict ure,
but they solved that by putting scree n wire
over the pict ur e t ub e face. Naturally
enough, this app ro ach did not prove pop­
ular with th e pu blic. Th ey had spent mu ch
mo ney for tho se sets, and obvio usly it had
to be the ha ms who were at fault.

Not all the complaints were so serious,
though. Occasionally a viewer would call a
ham to mention that he was hearing the
ham 's side of th e conversation, an d far
from co mplaining , was int erested enough
to want to hear the rest of th e conversat io n
as well. This offered a source o f new
conv erts to ham radio - and it was sorely
needed in th ose t rying ti mes .

Along the way , of course, thos e hams
who stuck to it man aged to learn how to
clean up th eir transmitt ers and receivers
(yes, even rece ivers crea ted TV!) so that
th e on ly tro ubles left were due to fau lts in
the TV sets themselves (and in t he who le
nature of radio - a class of pro blem exists
which just happens, and we'll get to it
shortly). These lessons were passed on
th rough t he ham magazines and by discus­
sion s, reaching the designers of com merci al
ham equipmen t, and th e st atus of being
" T Vl-proofed" rapidly became a key sales
feature for a commercial rig.

What really made t he problem manage­
ab le, though , was the TV ind ustry 's realiza­
tion (with a bit of gover nm ent pr odding)
that it wasn 't really good engineering to
select ham bands for the i-f, and th e
sub seq uent swit ch to 4 1 MHz as a standard
i-f for TV receivers . Once th e obso lete sets
wit h 2 1 MHz i-f st rips becam e exti nc t , th e
nu mber of T VI co mplaints dro pped no tice-
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Fig. 12-6, When ham station is operating pro perly
and TV1 is due to'TV set 's failure to reject ham
signals, a high -pass or TVI titter between the TV
antenna an d TV receiver as shown here ma y
prov e helpful , Most TV manufacturers will pro­
vide such tilters free of charge upon request by
the T V set owner, in compliance with FCC
requirements that sets not be capable of radiating
energy (th e filters serve to prevent radiation of
signals from the set, as well as reception of
undesired signals by the set ) .

problem is installa tion of a lo w-pass o r
" T VI" filter in the fced linc between trans­
mitter and an te nna. This filte r will have
litt le effec t upon norma l t ra nsmitter opera­
tion , ass u ming th at the fccdlinc is ma tc hed
so tha t the filte r sees its design impedance
levels at in put and ou tpu t, but will blo ck
t he path for the h igher freq ue ncy interfer­
ence-creating harmonics. F igu re 12-5 shows
the hook up.

Fault s a t the T V receiver may he insu f­
ficient selectivity, which permits th e ha m
signal to get into the receive r fron t en d
des pite the wide d ifference in frequency
and th us ove rload the set, or inadequate
shielding, which may lea d to the audio
pickup prob lem mentione d earlier.

If the trouble is d ue to the ham signal
getting in t hro ugh the fro nt en d, a h igh­
pass fi lter in t he fee dline may hel p. T his
won't affec t the high-fre q uency T V signal
hu t will cut ba ck on the amou nt of hum
signa l which gets th ro ugh , F igur e 12-6
shows how such a filter is insta lle d. In
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FI LTE R

T WI N

A NTENN A

XMTR

ably . An d the exis tence of TVI became a
sales pit ch for pushing those new TV
designs as well.

Neverthe less, t he problem is st ill wit h us
(a lt ho ugh at red uced mag nit ude) , and
probably always will be. So , fo r tha t
ma tter , is the inverseproblc m ~ inter­
ference to ham stat io ns by TV receivers.
The 15- 750 k Hz ho rizontal sweep fre­
quency of a TV set is rich in harmo nics,
and on occasion makes the lo wer fre­
q uency ha m bands unusable. Here, how­
ever, we 'll co ncen t rate on TVl rather than
lTV (in ter fer en ce by television ).

A TVI problem normally will fall into
one of three categories . Eit her the ham
stat ion is at fau lt, the TV receiver is to
blame , or it's the result o f a law of na ture
about which no one ca n do anything.

Fault s at the ham stati on usua lly boil
do wn to th e fac t that the transmitter is
letti ng unwanted harmonic energy get out,
an d some of this ene rgy fa lls within the TV
channe l someone wan ts to watch .

The cure for th is class of problem is to
prevent the transmitter from lett ing the
un want ed harmonics out. Careful tu ning
and operation can re duce the amount of
har mo nic energy generat ed , but a certain
unavoidabl e percentage o f ha rmonics are
inevit able when class c am plifiers are used .
A single -band antenna rather than a multi­
band design can he ]p prevent t he radia tiou
of harmo nics, bu t the accep ted cure for the

Fig. 12- 5. Low-pass filter connected between
transmitter and antenna as shown will help
control TVI jf harmonics are getting out through
feedline. For this to be effective, transmitter
itself must be properly shielded and all power
and con trol leads filtered, so that no harmonic
energy can escape ex cep t through th e feedline.
Antenna tuner serves just as well as does special
TVI filter, an d also permits accurate matching to
antenna.
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weak-signal areas, it may be possib le to
read just the T V an tenna to put t he ham
sta t ion 's signal in a null with o ut signi fi­
can tly reducing the signal fro m th e TV
sta tio n, also .

If aud io pickup is creati ng the problem,
the surgery ind icate d by Fig. 12-7 is an
alm ost-guaranteed cure. This may be ap­
plied to any kind of audio equipme nt
which is bo th ered by ham interference,
such as Be radios, record players, tape
uni ts , an d so fo rt h. It simply prevents the
ham signal fro m being de tect ed by th e
aud io stage, without har ming the no rmal
fu nct io n of the audio st age .

The most d ifficult class of prob lem to
deal with is th at which is nobod y's fault.
T he most com mo n su ch pro blem is o ne in
whic h two rad io signals, eac h fault less in
itself, mix in some accid ental circuit (such
as a co rro ded rain gutter or a ru sty meta l
fence ) to create eit her a sum or a d iffer­
encc product which co mes out in a valid
T V channel and causes inte rference. Some­
t imes one of th e orig inal signals is itself a
T V signal.

Fo r instance , if a city has stations on
channels 4 and 13 , it's easy fo r a ham
o perat ing on 144 MHz or a frequency close
to 144 to crea te in te rference thro ugh no
fau lt of his ow n. T his co mes abo ut because
T V channel s 4 and 13 are exactly 144 MHz
apart , and the ha m's 144 MHz signal can

Fig. 12-7. Most cases of audio interferen ce to T V
by hams involve detection of the ham signal by
the audio circui ts o f th e receiver. This type of
in tert erence can also at tack bi -tt in stallat ions, Be
radios, and other entertainment devices. I t is
almost alway s due to faul ty desi gn of the
affec ted device . A ddition of an tt filter com pose d
of a re sis to r an d capacitor as sh own here wm cure
it, Never make th e change yo urself, though ; insist
that the work be done by a professional service
technician unless you wan t to be blam ed for
every thing that ever may go wrong with the set
after the filt er is ins talled.
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mix with the channel 4 signal to produce
inte rfe re nce o n 13 , and at t he same time
mix with the cha nnel 13 signal to prod uce
interfer ence on 4. While all th is is going on,
the two TV signa ls are mixing and wip ing
out the ha m's receiver on 144 Ml lz.

When t his happens, yo u can do only o ne
thing ; find a new ope ra ting frequency
whic h does no t cause interference. Th ere
are just too many possible sources of
mix ing action to ho pe to tr ack them all
down , an d even if yo u could, new ones
would develop nat ura lly wit hi n a fe w days.

Most cases of T VI, how ever , do no t
involve t his kind of mixing. The majo rit y
resu lt from im properly op erated ha m trans­
mitte rs, an d misuse d TV receivers . Usually ,
tac t and dip lomacy rather tha n te ch nical
knowledge are the cu re to t he com plain t ,
but it always helps to be able to show yo ur
own T V sitt ing alongside your statio n,
opera ting perfe ctly, to co nvin ce the co m­
plainer that you aren 't de libe rat ely upset ­
ting his recept ion and that possibly his ow n
set may be contribu ting to th e problem.

How Can Hams Improve Their Band s?

In terference and co nges tio n arc the hall­
ma rks of t he amate ur band s, which has
suffered an over po pulatio n problem since
long before th e pop ulat ion ex plos ion be­
came a popular worry.

T he cause of the problem is pa infully
obvio us; Severa l tens of tho usan ds o f hams
over th e world , at any o ne instant , arc
at te m pting to all op erat e in a segment of
the rf spect ru m whi ch totals less than 4
MHz, and wh ich furthermore is split up
into ma ny sma ller sect io ns.

No t all of t hese small sec tions are
overpop ulat ed. For inst ance, while the
75 -meter phone band may be a mass o f
int erference from one end to th e other on
a winter weeken d night , it's q uite likely
that the CW portion o f gO meters may be
almost vaca nt at the sam e ti me.

Similarly , t he low end or " rare DX"
region of th e 20~met e r CW subba nd may be
a howling cacaphony of Q RM, whi le on ly a
few dozen kiloh er tz away from the pileup ,
vacan t space goes begging.
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One cure for congestion would b e un­
popular , but has been seriously suggested
by so me ha ms - tha t is, to lim it the
ama teu r pop ulation. This may , in fact ,
have been part ially behind th e incen tive­
lice nsing proposals which raised suc h a
furo r in ham ranks. It 's cer tain that at least
some hams quit in disgust over the issue,
but it's doub t ful tha t th e net ham popula­
tion suffe red any loss because of co ntinual
infusions of new amate urs.

Sho rt of an actual rest riction up on
nu mb ers of hams, about the only prac tical
solution to th e prob lem is for all operators
to adopt proced ures whi ch tend to min i­
mize congestion and in terfere nce.

Among these pro cedures are the elimin­
at ion of unnecessary on-the-air te sting,
keep ing contac ts on cro wded ban ds brief ,
and list ening more than yo u transmit .

Some on- the-a ir testing is , of course ,
necessary, You can' t tell how a new ante n­
na is going to load wit hout loa ding it, fo r
insta nce, and it 's difficult to check the
efficien cy of a TVI- proofing operation
unl ess you put th e transmitter on the air
and see whether its TV I is eliminated .

But th ere' s no need to perform such
tests as these at th e times when th e ba nd is
most crowded. Most on-the-air testing is of
a nature which can be don e almost any
ti me, and if it 's done wh en the band is
relatively unused it obviously won 't inter­
fere wit h as many communicati ons as it
would if perfo rmed when the ban d was at
its most cro wded level.

Along wit h un necessary on-the-air tes ts
durin g crowded operat ing hours, long­
wind ed CQs can be do ne away with.
Inexperienced operators in par ticular te nd
to call CQ for hours on end, wit hout
stopping to find ou t if anyone is answering .
While th ere's no offic ially recogn ized re­
cord, the fellow who sent nothing but
"CQ" fo r 15 minut es without a break
und oubtedly was a co nte nde r fo r it - not
to mention being a rule violator, be cause
the ru les require that the transmitting
station be identified at least on ce every 10
minutes.

Normally, a " 3 by 3" CQ is adequate
for the purpose. A " 3 by .3" fro m
W2NSD/l , for instance , would be : " CQ CQ
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CQ de W2 NSD/l , CQ CQ CQ de W2 NSD/l ,
CQ CQ CQ de W2 NSD / I. " T hen pause an d
tune the band to see if any one is an swer ­
ing. Since an an swer may show u p any­
where on the band , it will take much
lo nger to tu ne fo r a possib le reply th an it
t oo k to send the call, and so the tr an smit­
t ing /r eceiving time ratio will go do wn fo r
eac h opera tor - which redu ces ba nd co n­
gest ion ..

Keeping co ntacts brie f is a ru le of life
fo r DX opera to rs, who are try ing to make
as man y co ntacts as po ssibl e in a limited
time. Even fo r a ragch ewer who enjoys
co nversa tion fo r its qua lity ra ther th an its
quantity , th ough , there ' s no need t o spend
all nigh t saying "uhhhh . . . " in to the
mike. Dur ing contes ts or oth er pe rio ds o f
high ac tivity. whe n bands are at their mo st
crowded, the ragchewer might do well to
avo id the crowded par ts o f t he band s and
wait until late r to visit. This will preserve
no t only th e tem pers of the other opera­
to rs, but that of the ragchewer as well ,
because he won ' t be co ntin ually plagued
with in te rfe rence dro wning o u t part of h is
contact.

This is not an argu ment against chewing
the rag, because tha t can be o ne of the
most sati sfy ing aspect s of ham radio fo r
those who enjoy conversat io n. It 's m erely
recog niti o n th at there 's a t ime and a place
fo r every th ing, and a cro wde d expressway
is no place to p ull up alongsi de an ol d
friend , stop , and ·visit. When ex pressway
condi tions prevail o n the band s, visit ing
can mo ve to less cro wded regio ns, and
ret urn wh en th e traffic is less dense .

Tech nicall y adeq uate eq uipment, opera ­
t ed properly, is necessary to red uce co n­
gestion . An ov ermodulate d phone rig ,
whether AM, FM, o r SSB, ca n int erfere
with every co ntact o n an ent ire ba nd . This,
ho wever , is not so muc h an op er at ing
practice as it is a quest ion of mee ting the
req uired technical st andar ds (most o f
which are in te nde d to reduce interferenc e
to a minimum).

Proper choice o f th e type of mo dulat io n
to suit the pur pose o f the co nt ac t ca n go a
lo ng way to ward reducing interference. A
CW signal takes up o nly abo u t 1/600 t he
ban dwidth o f an AM pho ne signal, so for
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contacts which can be adequately handled
by CW, it wo uld be th e pro per choice fro m
an int erf erence stan dpoin t. RTTY co m­
pares fav orably to CW in it s ban dwid th
requireme nt .

Ano the r o pe rating practice wh ich re­
duces congest io n is that of adopting opera­
ting st andards , then adhering to them . For
insta nce , on a traff ic net many o pera t ing
co nventio ns are establishe d in or der to
minimize the nu mber of t imes a message
(or part of a message) must be rep eat ed .
When t he sa me message is going to seve ral
ad dressees , the text may be sent only once.
Co nven tions of t his so rt help red uce the
amo un t o f ti me anyone stat ion is o n the
air , which in turn red uces co ngest ion and
int er fe rence.

Inter ference ca n be minimi zed by
"cha n nelizing" operat ion, and there has
been some mo vement towards doing so o n
a volu ntary bas is on so me ba nd s. This
means tha t an o pe rat or o n suc h a band uses
only on e of the " channel" fr eq uencies ,
rath er th an using a frequency between

channels. When the channe l freq ue ncies are
pro perly chosen to suit the type of mo d­
ula t ion in use , no tra nsmissio n on any
cha nn el will int e rfere with any signal on
an y other channel. The on ly interference
th en co mes from other st ations on the
sam e channe l, and fro m those ind ivid ua lists
who persist in using the spo ts bet ween
channels. The fellows "in the cracks,"
however, interfe re wit h not o ne b ut two
chan ne ls, and receive inte rf erence fro m
bo th as well , wh ich tends to discour age
them from stay ing there .

The mo st important single ru le to re­
d uce in terference and co nges tion, tho ugh ,
is one which is no t lim ited to radio. It was
enunciated many years befor e rad io was
invented , an d reads: Do un to others as you
would be don e unto. An y opera to r who
fo llows this rule, in all cases , shou ld fin d
few pro blems with interference - and if we
all fo llowed it, the interference and con­
gest ion proble ms wh ich have plague d ha m
bands fro m th e begin ning would disappear.

... Staff e
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EFFECTIVE HEATSINKING
FOR SUCCESSFUL
SOLID-STATE DESIGN

J . A. Murphy KSZ BA
426 1 46th A ve. Nor th
R ob binsdal e MN 55422

Tab le I. Th er ma l a nd Elec t rica l Equivale nt s

W hy does a 1DOW t ran sistor " blow"
when di ssipa t ing on ly 25W? How

mu ch hea tsink is req uir ed for a part icular
applicat ion? Quest ion s like t hese sto p most
ha ms dead in their tr acks. T he purpose of
this article is t o give some insight in to the
th ermal considerations o f transistors.

The critical thing regard ing power dis­
sipat ion in transistors is th e temperature of
th e co llec to r-base junct ion . All transistors
have a maximum allowable junct ion tem­
perature, usually in the rang e o f 85~ 1 00

°c fo r germanium units and 17 5- 200 DC
for silico n. Th e operat ing ju nctio n tern-

E L E CT R IC A L

PARAMETER
voltage (E )

c urre nt ( I)

res ist anc e ( R )

TH EFl M AL

U N I TS PARAM ETER UNITS

vo lts (V) ternper ar u r a (T ) d e;)rees IC )

amps {A) power (P) watts (W)

o hm s ( [2) ther ma l degrees -C

re sista n ce 0 watt ( C/W)

perature is determ ined by the am b ien t
temperature, th e therma l resistance fro m
the junct ion to the ambi ent, an d the po wer
the junction is dissipat ing , or conver ting to
heat. The entire thermal situa ti on is mo st
easily unders tood by use of an analagous
elect rical circuit. .The thermal parameters
and their electrical equiva lents are shown
in Ta ble I. Th e circu it is shown in Fig. 1.

A curre nt sour ce rep resents the power
be ing dissipated by the transistor and a
battery represents the amb ient tem­
peratu re. The thermal resistance from junc­
tion to amb ient is shown as three resistors
in series ; the junc t ion-to -case res ist an ce
0 J C' the case-to-hea tsi nk resista nce 0cs ,
a n d t h e heatsink-to-amb ient- resistance°CA. The voltages at the various circ uit
nodes represent the ambient te mper ature
TA, the heatsink temperature Ts , th e
transist or case temp eratu re Tc . and the
junctio n t em perature TJ . T he junctio n
temperature is th e produ ct o~ the power
and total therma l resistan ce plus the am­
bien t temperature.
TJ = P x (OJC + Ocs + OSA ) + T A
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Fig. 1. Elect rica l circu it equivalent of heat
dissipation pro blem.

Tj
JUNCTION

9jc

Tc CASE

p , Bcs

Ts SINK

Bso

AMBIENT
To

With this in for ma tion we can calc ulate
ma ximum allowa ble power d issipati on fo r
any given case te mpera t ur e. Now we need
to co nsider the therma l path from the
transistor's case to the a mbient air.

Referr ing to Fig. I we sec that the path
fro m case t o am b ient co nsists o f Ocs and
OS A. The fir st term, Dcs , dep en ds on how
well t he sink is t hermally coupled to the
transisto r 's case . T ypical values ran ge from
1.5 to 0 .1 °C/ W, the higher value being fo r
a " dry " mo unting with a Tellon insulato r
and t he lower value for a mo unti ng with

25

° C/ W
l'

for TJMAx , giving ;

= 125 0C/ W
P

60

transistor assume TJ 1t AX

For silico n, use 150
150 - 7 5

P

For germanium
is 85 °C , giving;
OJ C = 85 - 25

p

One gives the o ther. Thus, a deratin g factor
of 0 .5 W( C implies a 8JC of 2 ° C/W.
Maximum jun ction temp eratu re may be
given directly or as a ma ximum storage
tempeatur e. Th at t hese two numbers are
eq ual may be seen by co nsidering Fig . 1
with zer o po wer. Even if yo u only know
tha t you have a barga in basement "200W
germaniu m power tra nsistor" yo u ca n sti ll
come up wit h reasona bly accura te resu lts
by assumi ng a conserva t ive TJ ~'l A X and
using the equat ion

8 - TJ MAX
J C - P

T hus, the ma ximu m allowable power d is­
sipation is:
P TJ MAX - TA

MAX == OJC + OCS + OSA

In the case of tra nsisto rs opera te d with­
out a heatsink the t hree resisto rs may be
lumped into one, OJA, the th ermal resis­
ta nce from ju nct io n to ambient. T hen the
eq ua t ions become:
TJ = PX OJA + TA

PMAX = TJ:\fAx - TA
8J A

At th is po int it become s obvio us that
the power rati ng of a t ra nsistor is a
funct ion of am bient te mpera t ure. T he ho t ­
ter the tra nsisto r's environment , the less
power it can han d le, because the junct io n
must be kept below a cer tain tempera ture .
Tra nsistor power rati ngs ar e generally given
fo r a case tempera tur e of 25 ° C (n orm al
roo m te mperat ure ). Thus, a 100W t rans­
istor can ha ndle lOOW on ly if the case
tempera tu re is held to a ma xim um of 25
"c. Referri ng to Fig. I we see t hat in ord er
to acc omplish th is wit h an ambient te m­
perat ure of 25 °C wo uld req uire a t hermal
resistan ce fro m case to ambien t of zero , in
other words a n infin itely large heatsink
bonded perfect ly to t he tr ansisto r 's case ! If
the tota l therma l resistance from ju nctio n
to ambient was, say, 10 ° C/W, the amb ien t
te mp erature was 25 °C, a nd t he tran sisto r
was dissipating 25W, the junctio n tern­
nerat ure wo uld be :

TJ = 25 ° C + 25W x 10 ° C/W

=25 °C+250oC= 275 °C

more than enough t o blow a ny transistor!
So now we know wh y a 1DOW t ransistor

can blow when d issipat ing only 2 5W. The
nex t qu estio n is how do we find t he values
for the various th erma l resista nces an d the
maximum ju nc tion t empera tur e so that we
can calculat e a more usable power rat ing.

Determining OJC and Tnl Ax is easy ,
esp ecially if yo u have a spec sheet fo r the
transist or in questio n. T he t herma l resi s­
ta nce fro m junct ion to case may be given
d irectly o r as a derating factor of so many
watts per °c of ca se te mperature above 25
"c. These t wo figures are reciprocals - tha t
is, dividi ng eith er of them into the numbe r
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Accom pan ied by the applause of mil­
lions, the Amateur Rad io Novice Class
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vio usly published in t he pages of 73 , this
brand ne w book real ly covers all th e
subjec ts relat ing no t just to passing th e
FCC Novice ex am, but to really learn ing
all the necessary things for gett ing on th e
air.

Ham slang, FCC regulati onese , simp le
formulas, and Novice theory are all ex­
plained an d explained and explained. Th e
book is absolutely crammed full o f big,
clear diagrams to ex plain the material
step by ste p. Aft er you've seen th is
book - and after yo u have really go tt en
your founda tio n in ham radio kn owledge
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behind them . "-

$3 .95 buys you a so ftbound copy of
th is little gem. Buy one and convert the
whole family ! "'""",-, ,,,, ""

Subvert theWhole Family
With Another New73 Book

K5ZB A-
1L

...J

silicone grease and no insulator. The sec- ,------ -------- - --- -,
on d term , (JSA , is a function of the size
an d geo metry of t he heatsin k, Here aga in ,
values may be o bta ined from manufac­
turer ' s specificat io ns. and range fro m
around 60 °CjW for clip -ty pe radia tors for
TO-5 packages to 0 .5 ° C/W for 100 e ll in .
hca ts inks fo r power transisto rs. A l O in .
plate of 3/32 alum inum has a th er mal
resistance of abo ut 5 .5 ° C/W, while in­
creasing t he size to 80 sq in . red uces the
value to abo ut 2 ° C/W. When no heat sink is
used Oes and e S A com bin e to a single
th erma l resista nce e C A which d epend s o n
the geo metry of th e case and is t yp ica lly
150 ' CjW fo r TO-5 packages and 35 ' C/W
fo r TO-3 pac kages.

At th is po int the who le sub ject may
ap pear rathe r complicated ! However , the
basics ar c really q uite sim ple o nce the
circuit of Fig. I is und erstood. At any
given ambient temperatu re the power
handling capability of a tr a nsisto r is d ete r­
mined by four fact o rs; the maximum
allowable junc t io n te m perature and th ree
th er mal resistances, o ne asso ciate d wi th th e
1runsisto r' s internal co nstruct ion , one
associat ed wit h the mo un ting hardwar e,
a nd one asso ciated with the heatsi nk . On
so me sp ec shee t s on e of th e resist ances
may be ignor ed , assumed to be zero, o r
com bined with on e or bo t h of th e o ther
t wo . In genera l, however, all thr ee mu st be
acco unte d fo r.

Th e biggest pro blem fo r the average
ha m is determining the effect iveness of
homema de heatsink s. T his is very easy to
do If you hare a way 10 mea su re the
tran sistor S case temperature, T his measure ­
ment may be mad e wi th anyone of a
num ber of instruments o r chemical prep ­
ara t to ns. none of which is likely to b e
fo und in t he ha msha ck . Th is "i f" depends
pretty much on who yo u know and wh at
yo u ca n borro w. Assuming yo u can ma nage
to ge t your hands o n some such device,
OCA may be determined by di viding the
d ifferen ce in case tem perat ure and ambient
tem pera ture, in ° C, by the power b eing
d issipa ted by t he tr ansistor.

Tc · TA
fl CA

P
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The Spider
Jack Townsend W4R IZ
124 S. Douglas
Wilson N C 27893

A nyone f~ ccd wit h th e ? fOSpect of
co n necting a transce iver to a

high-power final amplifi er encounters in ter­
conne ction pro blems. The Sp ide r, an rf '­
actuated antenna relay . solves t hese diffi­
cult ies.

Th e device perfo rm s three simultaneous
fun ctions: It switches th e antenna from th e
t ran sceiver output to the fina l amplifier
out pu t, switches the transceive r from the
antenna to the grid of the final am plifier ,
and closes a set of auxiliary contro l con­
tact s for any ot her exterior function .

Most transceiver owners are relucta nt to
dig into th e control cir cuits of their equip­
men t to bring out co nnect ions which can
contro l an extern al po wer amp lifier. ~o

simplify the control considera tions th is
device is designed to trigger on th e rf
outp ut of the transceiver. Swit chin g is
accomplished by a direct-coupled tra nsistor
amplifier. A small capaci to r couples rf in to
th e amp lifier at th e moment t he transceiver
is energized, closing th e relay . Whe the
transceiver goes in to receive mod e the relay
dro ps out , switching the syste m back to
straight-thr ough opera tion .

The "s pide r" pictu red here was designe d
primarily for 2m opera tion. specifically to
int erco nnect a l OW F M transceiver and a
300W power amp lifier . T he coupling capa­
cito r whi ch fee ds rf int o the transistorized
relay a mplifier has a value of 3 pF .

If low er frequency is desired it may be

RE LAY
24 VDC
COIL
ALLIE D
MH I2 0

r--o-+--~---t=- MHENNA

'----<>-+ - - --- £ 0- PA OUTPUT
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Fig. 1. Circuit diagram for the Spider.
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necessary to use a larger value cap acitor.
To pr event overloading of t he input transis­
to r the smallest value poss ibl e should be
used.

The relay is powered by a 24 V supply .
The transformer is available at hardware
and elect rica l supply stores. Since it was
int end ed for chimes and doorb ells it may
be left co nnected to th e line on standby
for an indefinit e period.

The relay drive is a HEP 23 0 PNP power
transistor and the in put transisto r is a low
power HPH (H EP 55 ). The power trans­
istor has its collector connected to ground
so it may be bolted directly to th e chassis.

The heart of t he device is a 4 PDT relay
wit h a 24V coil which may be selec ted to
suit the convenience and pocketb ook of
the builder. Most surp lus 24 V air craft
relays pull in at 75 - 200 rnA of current,
which is within the rat ings of th e dri ver
transisto r The relay should be selected by
the bu ilder not on ly for the pro per coil
curr ent , but fo r a contact arrangement
which will not introduc e too much un­
want ed inductance into the ante nna cir­
cui t.

The re lay chose n for my unit was

selec ted fo r 2m opera tion . It is a sealed
aircraft u nit with contacts mount ed on t he
heade rs space d in a circle arou nd the
armature. Rf charac te ristics arc good since
contact length is short and a ro tary action
of the arm ature closes the contact s.

Four lengths of RG-58jU , each 20 in.
lon g, are fitt ed with PL-259 connecto rs
and the o ther ends bro ught into th e chassis
to the base of the relay . T he bra ids are
gro unded to a U-shaped loop of 18-gage
wire whi ch is grounded on eac h side of th e
relay. Each cable sho uld then be mar ked to
identify it s funct ion.

The entire assem bly was made on an
aluminum freezer t ray whi ch is small
enough to be tucked away int o any co n­
venient space betweeen equipment.

In operation the cables are connec ted
bu t the final amplifie r power supply is no t
tu rn ed on. When th e transceiver is ener­
gized, a click should be heard in the relay ,
indicating that rf is t riggering th e relay
drive pro perly. If th e contro l contact s arc
then connected to th e fina l amp lifier pow­
er sup ply the device will activat e th e final
at the same time switc hing is accomplished .

Note th at rf does no t flow in th e

The completed Spider.
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Spider connected to transceiver, power amplifier,
and an tenna. Auxiliary contacts on Spider k ey on
po wer supply at rear.

contacts un til after th ey are complete ly
closed because of the slight time delay
whil e the fina l amplifier power supply
co mes on. When dr o pping back to the
receive mod e, rf is removed before the
contacts open. This design eliminates arc­
ing and adds to th e life of the relay
contacts. To state it more simply, on
trans mit the rf precedes th e plate curren t

Band Monitor For SB-300
Have you ever lost a call because you got

ti red of winding that band-swit ch back and
forth across the band ? Especially on t he
5B-30 0, whe re that great bandsp rea d is some­
t hing else again when it co mes to finger fat­
igue aft er a few trips ac ross that mamm oth
ba nd. Here is a lit tle mo dification that may
pro ve helpful for listening for calls for which
you perhap s kn ow th e app roxima te frequen­
cy, like tuning around for a ne t that may
sta rt an y time, or listening for a ha m friend
who doesn't have t he frequency acc uracy you
do.

Thi s unit is most useful on the e-meter
band where the signals arc (w ith convert er)
few and far be twe en, and th e one signal which
will act ivate t his device is most likely the one
you want. It is also useful on the 80-mete r
band in the daytime for listening to that local
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and on receive the rf goe s off before th e
plate curr ent .

In order to allow straight-through opera­
tion of the transceiver a power swit ch is
pro vided on the chassis to turn off the 24 V
pow er su pp ly. "'With th e re lay off, the
transceiver works s traight through to the
antenna and the fina l amplifier power
supply is not en ergized .

. , .W4RIZ-

who may call you anytime between 12 :00
and 3: 00 p.m.

Th e bandwidth of the SB-300 wit hout the
filter s is abou t 130 kHz. Simp ly connect a
high imp edance monitor to the input to th e
crystal filt ers and use any ty pe of indicat ing
device you like , be it a light or bell.

The circuit should consist of a rf cho ke,
a dio de and an amplifier to operate a relay.

Anyone calling CQ, or yo ur call , with in
130 kHz of the setti ng you are on will acti ­
vate your monitor. Th en you must tune the
band to find the absolut e freq uency of the
calling st ation. Especia lly on the 6-met er
band, if you hav e the converte r, you can mo n­
itor t he band all day , or at least 130 kHz of
it , (and you probably know the nor mally
used frequencies in yo ur district) without
that dr eadful tu ning.

David Collins, VE3GLX
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Gil bert C. Ford W70XV
1023 Ninl h Ave. So .
Nampa I V 83 65 1

OR SOME HAMS DO N'T SPE AK ENGLISH
A ll Americans kn ow that everyone in

th e world can speak English , or at
least th at 's the way we act. Actually,
English is t he nat ive language for less than
10% of Ear th 's peo ple, and o ne ex pert ha s
said t hat 2,7 9 5 oth er lan guages are cu r­
rently used even in this da y of vanishing
cult ural and language d iff eren ces. Of
co urse , Eng lish is a worl d language and is
kno wn an d used t o a gre ater or lesser
ext ent as a second language by severa l
million peo ple in add itio n to th ose who
claim it as their mo ther tongue. Furt her­
more, it is the lingua franca of man y
in ternation al ac tivit ies including ha m radio,
but Ameri can hams arc missin g so me great
ex perienc es by ha ving to confine their DX
QSOs to English.

DXing With out English

I gran t t hat you can work 300 co un tries
and use only English , but when the thrill of
getting a 30-seco nd con test-sty le OX con­
tact begins to wane, yo u sho uld co nsider
the possibilit ies of ragch ew-type OX QSOs
with some of the co untries that are easiest
to work. We all rememb er unusual sto ries
we hav e heard over the air. A VK telling
you firsthand about the great rabbit fence
ac ro ss Au st ralia or a Spaniard describing
the castl es in Cast ile mak es for mu ch mo re

SEPTEM BER 1971

of an experi ence tha n the usual " UR 5 by
9 hr, bcnu" QSO . But when you start to
ragchew with some foreign hams, you will
find that th eir Eng lish which soun ded so
good while they wer e exc hanging the usual
QSO tri vialities - QTH, signal reports, and
handle - isn 't ad eq uat e to carry on a co n­
versat ion in de pth . But see ho w the QSO
will spring to life if yo u direct a few
questions at them in the ir native langua ge .
You will soo n discover tha t the castl es o f
Spain soun d even mo re romant ic and ex­
o tic wh en described in Spanish . I rem em ­
ber several DX QSO s that ha d almo st
rea ched the 73 and Be NU stage whe n I
switche d to Spanish . Sudd en ly th e op era­
tor on th e o ther en d came to life, warmth
an d excit ement came into the QSO, and I
had a memory to ch erish.
How to Begin

All very well and good, you ma y say ,
but wh at ca n a ham do who doesn't kn o w
a foreign lang uage?The answer is sim ple:
learn o ne . Most Am ericans are convinced
that lea rn ing ano ther language is an im pos­
sib ly diffi cult task , a t least for Am ericans.
It must be admitted tha t achieving the level
of proficien cy nec essary to carry on a
flue nt , extemporaneo us d ialog o n any sub­
ject in a second language is a challenging
an d lengt hy tas k , but a much lower level of
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proficien cy is suf ficie nt to op en ne w vista s
for you in ham rad io , vistas that yo u di dn 't
even know ex ist ed. Don ' t be overawed by
th e task. Aft er all , taxi dri vers, bellho ps ,
and por ters in Euro pe can often use two or
three langu ages well eno ugh for their pur­
poses. You may say. recalli ng th e D you
go t in high-schoo l Fren ch , th at yo u have
no ability wit h languages, but yo u did learn
to speak your mother ton gue flue ntly and
wh at you d id once, yo u can do again. An
expert lingu ist on ce told me that studi es
have shown that the only prereq uisite
necessary t o learn a second language is t he
desire to do so. and tha t th o se persons
wanting t o learn a language can, and th ose
not wanting to, do n 't. It 's that simple.

How should one begin ? The firs t step is
to choose a language . Co ncen trate on one,
at least until you are well est ablished with
it. What language should you pick? T his
choi ce is largely a person al one, bu t I will
make some suggestions based on my ex per­
ien ce. First , don 't select a rare , ex otic
language unless you have special reasons
for yo ur choice . Yo u will no t have mu ch
opportunity to use T elugu or Lesghian o n
the ham bands. Of course , if you already
kn ow a rare language or if yo u have
personal reasons for wan ting t o ta lk wit h
ham s from Wales or Bur ma, th en Welsh or
Burmese may be the lan guage for you . But
the languages that a U.S. ham is most lik ely
t o use are Spanish , Germa n, Japanese , and
French , in that o rder . So pick yo ur lan­
guage and plunge in .

How can yo u best st art? It may be a
mat ter of resurr ect ing a language you
stud ied in high school or co llege . Ty pically ,
most of us don't st udy a language in school
with any actua l expectat ion of ever really
bein g able to use it , and man y Am er ican
foreign language teachers un fo rt un ately
share this lack of expec tat ion . Most Amer­
ican stude n ts seem convinced that text­
book Span ish o r Germa n is on ly that , th at
it co uld neve r act ually be used , but t hose
words an d phrases yo u may have learned
and fo rgo tten are real and real peo ple use
them and will understand th em. If yo u
have had a year or two of a lang uage, you
have already ma de a good st art. The way
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the language should be pron ounced will
quickly co me bac k to yo u, and yo u may
even re member a few wor ds . In any case,
you have a good base on wh ich you can
bu ild .

~nd ~
. ~

~
"On th e average you will have to meet a new
word 14 ti me s befor e it is yours . "

Severa l ways for learning a new language
are o pen to the ne o phyte an d to the person
with so me exp erience. Fo r self-st udy th ere
are fo reign language reco rds and tap es.
These are particu larl y helpfu l in learn ing
correct pronunciat ion by imitation . And
you sho uld no t overlook books. Although
they will hel p you only in a limit ed way
with pro nunciation and conversation , no
better or faster method than read ing exist s
for inc reasing your vocabulary an d fo r
learning how a language is ac tua lly used . At
firs t, read ing in a foreign lan guage will be
painfully slo w and not much fu n . Even tu­
ally , you will notice tha t yo u don ' t have to
-look up th e meanings of so ma ny wo rds ,
and wond er of wonder s, the day will come
when yo u will find that you are no longer
tr anslating but reading directl y with under­
sta nd ing in yo ur new langu age.

Be sur e to sta rt your reading wit h
sim ple material. Don 't be discouraged if
you have to look up the sam e word several
ti mes before its meaning sticks. On the
average , yo u will have to meet a new word
14 tim es before it's really yo urs. Graded
readers based on very restricted vocabulary
lists are readil y availab le at any college or
large general bo okstore, and ar e mos t
he lpful in the beg inni ng st ages.
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On the Air

You need no t wait until yo u have a high
level of proficiency in you r second lan­
guage before trying it out on the air. If you
are really timid about using it , CW is an
easy way to begin. Call signs , RST report s,
Q signals and the like will all be the same.
In addition to these, all yo u will need is
about a dozen previously prepared writ ten
sente nces to make up the body of your
QSO. If yo u can read your new language ,
you will have no trouble handling what
yo ur contact sends yo u . Have some ques­
tions ready to ask him, and hope that he
doesn't ask you any , for cing you into
making ex temporaneous answers. But
don't worry - he :probabl y won't ask any
qu est ions. Most hams don 't. So you prob­
ab ly won't have to improvise, but if you
mus t, just do your best , and as a last resort
you can lap se back in to Engl ish . With a
litt le experience your reperto ire will gro w,
and you will begin to enjoy improvising
answers and comments as yo u need them.

Now you are ready fo r phon e. Instead
of launching into a full-blow n Q50, yo u
will feel mor e at ease at first if yo u ju st use
yo ur new language for a few of th e
sta ndard ph rases used to close a QSO su ch
as " Good luc k, 73, I ho pe to ta lk with you
again." Nex t , you might try a fe w senten­
ces such as "'I have stu died a litt le Spanish
and can speak it a little," or " I can read
Germ an, bu t canno t speak it very we ll. t'-A
sentence or two like that will usually result

Telephones transmit ot her languages just as
easily as t hey do English . On e word of
cau tion, however , don't end up unknow­
ingly imit ating some strongly dialect ic
for m. There is an eno rmous difference, fo r
exa mple, b et ween the Ger man Schwabian
dialect and standa rd German . You don ' t
want to be disappoint ed by lat er learning
t hat you have mastered some local dia lect ,
something bearing th e sam e sort of relation
to your new language as Cockn ey does-to
sta ndard English. If the person helping yo u
has had a fair level of educat ion in his
native land, you are probably safe. But a
little discreet investigation might enable
yo u to avoid disappointm ent later .

011 WRl> 5<)rof£ PowER..
nlE {ri,:{IF' Gte {JS

TO SEt. OU. RS H s
AS On4f.fS 5~ us

<-
"Don't end up unkn o wingly imita ting some
dialectic form ."

You will be more mo tivat ed and make
better progress if yo u don ' t ru sh in to
advanced mat erial too soo n. However , once
yo ur read ing ability has progressed suffi­
ciently , do your reading from mater ials
dealing direct ly wit h subjec ts th at yo u
expect to discuss. If yo u want to be able to
talk about elect ro nics, don 't spend yo ur
time rea ding books on deep-sea fishing ;
read elec tro nics. Arrange with a ham in a
count ry using your new language to send
yo u so me ham magazine s and electro nics
books, an d then read and reread them. The
reading will become easier and easier .
Presently you will find that your d iction­
ary isn 't being used much . You ca n now
ded uce t he meaning of most new words
fro m t he contex t in which they are used .

Learning to Sp eak

Alt ho ugh learning to read can be d one
by yourself, it is di fficult t o learn to handle
conversation in a new language without
help fro m another person . There are several
approach es you should consider. Nigh t
classes in the conversational aspects of the
co mmon fore ign languages are available
through many colleges and universit ies.
Anot her app ro ach is to find a na tive
spea ker of your new language who would
be willing to assist you. Oft en older per­
sons wh o have time on their hands are
more than glad to help, and yo u don't have
to be ab le to visit them for every session.
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in yo ur contact giving a who le paragrap h of
your new language back to you on his next
transmission . You may get more than you
can handle, bu t if you have warned him
that you ca n speak only a litt le of his
language, he will usuall y come back spea k­
ing slow ly. If yo u do have trouble under­
sta nding, don't be afraid to ask him to
repeat and to sp eak slowl y and dist inctly .
At first do n't try to use yo ur new lang uage
when signa l conditions are po or. Wit h
English you can easily fill in missed sylla ­
bles and eve n whole words, bu t with
another language you will need all the
signal quality you can get ; so wait for a
time when signals are Q5.

"A conversation in a foreign language is much
sim pler for the beginner if he can control i t."

A conversation in a for eign language is
much simpler for th e beginn er if he ca n
control it. By contro lling the conversat ion,
I mean that yo u det er mine the topics
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discussed an d tha t you arrange the conver ­
sation so that the other person does most
of the talking. The easiest way to accom­
plish this is to make your part of the
conversat ion mostl y questions whic h keep
the o ther fellow so busy answ ering that he
never thinks to ask you any. You pro bably
canno t achieve complete co ntro l, but yo u
will be surpr ised how easy it is to give the
impression t hat you have perfec ted a lan­
guage if yo u use t his tech nique. It will also
give you a feeling of security at first if your
conversat ional partne r does most of the
talking, because your ability to un derstand
your new language will always far outstrip
yo ur ability to speak it. Gradually you r
ability to speak will increase, and yo u can
begin to relax your control ove r t he con­
versati on and give the o ther fellow a
chance to ask so me qu estions too.

Learn ing Ham Jargon

You may need so me help pickin g up the
special ham expressions or jargon whic h are
necessary for a QSO. You won't find th em
in standard language text boo ks or d iction­
aries. Your best be t is to get a book giving
ham express ions, suc h as Ham 's Inter­
preter, publ ished- by DLi CU, Box 585 ,
Stuttgar t , or Ham 's Spanish - English Man­
ual published by August Gabriel, K4B ZY,
Fort Lauderdale, Florida . DL I CU' s b ook
covers ha m exp ressions in Fre nch, Spanish ,
Italian, German, Swedish , Finnish, Scr bo­
Croat ian (Yugoslavia), and Russian . By
watching th e ads in the ha m mags you can
probably discover som e other similar aid s.

A pra cti cal way to beco me fam iliar with
these expressio ns is to use a tape reco rd er.
Enlist the help of a native speaker in
making a study tape. The best pro ced ure is
for yo u to read a sentence in English in to
th e tape record er, allo w a pa use of ab ou t
two or three ti mes longer than was re­
quired to read the English sen tence, then
have your friend read the equivalent sen­
tence in Spanish , Ger man, or whatever.
Then go on to th e next expression or
sentence. For example :

I will send my card direc tly to you.
Pause , paus e __ pause.
Ich schicke Ihnen meine Kart e direkt .
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2 METER PREAM P

WRITE
MITCH - LAN ELECTRONICS CO DEPT 73 5
BOX 4822 PANORAMA C ITY CALIF. 91411

• dua l-ga te rno sle t $1 395
• 20db ga in, 3db n f, typ.

4<'io s t
Hale Electronics M, r es

TTL
OTL

MSI
LINEA R

O PAMPS

Bay Cit y, M ichi gan 48 706

Ie5f:?lEM8 ER

SPECI A L

803 17th Street

SSTV COMPLETE ST A T ION $545

~ ~.g., -- r.- . . A VA I L A B L E I N
~ ~ . - K IT F OR M A LS O
~ . ~ 1••

1
- __ -

.~"....;..-::.=-~ •• '". 8••- .1.. -

E, K . V . V IDEO VISI ON CO,
BOX 15. ST OC KH OLM NJ 07460

Receiver Rep air Speci alists
Eq uip ment Brok er-Dealer

We Sell (SASE) • We Buy (Write)
201,366-0388 (F irst ) 20 1·743, 57 05 (Second )

PARADD ENGINEERING SERVICE
L awrence Rd. (Ra';, dolph) Dover , N.J. 07801

Paul A . Reveal - W2ADD

On playing back the tape, att emp t to
give th e eq uivalent foreign language sen ­
ten ce im mediately after hea ring the English
sentence . If you make a mistake , yo u will
clearly recognize it on hear ing the foreign
language sente nce . You will have in effect
created for yourself a language labora to ry
setup with all its advantages - small easy
ste ps, immediat e rein fo rcement an d feed­
back , and infinite pati ence.

"People the world o ver find a fore ign accen t , j f it
isn 't to o bad, charming an d in triguing."

Final Suggestions

When yo u are on th e air , don 't be afraid
if yo u make a few mistakes. Your accent
and in tonation will probab ly imm ediatel y
iden ti fy yo u as an American ; but never
mind, people t he world over find a foreign
accent (if it isn 't too ba d) charming and
in tr igui ng. Use a mixture of English an d
your ne w language if necessary , bu t try no t
to mix the m within a single sentence,
exc ep t po ssibly fo r an occasional word .
Although FCC regulat ions req uire U.S.
amateurs to use English in station identifi­
catio n pro cedures, you will find it most
helpfu l to know well th e alphabet and
numbers in yo ur new language.

Diligent eff ort is required to learn a new
language, but the rew ards are enormous.
The combination of DX , ragchewing, plus
the magic of a new language add up to
many unforgettable exp eriences ,

_. .W70 XD-
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VIBROPLEX
~'"'o" ~., • RESTFUL KEYING
~. 521. 95 t . $" .95

THE YIIiROPLEX
CO •• INC,

8 33 Br oadw ay .
N ew Y ork , NY 10003

_ /7: HIllTOPPERS
IN STA NT E R ECT ING

- % - 3 EL 6M . ... $ 14.95
8 EL 2M . . . . $ 16 .95

We also mak e Sat u rn 6 H ato s • . 6 & 2 M Beam s

HI-PAR PROO. BOX 88 FITCH. MA 01420

VHF CONVERTERS
We manufactu re a complete l ine of convert ers fo r
50 through 432 MHz. M odels to su it all needs. OX,
FM, AT V. MA RS. etc. A post card will bring our
new F REE CA TA LOG with p ict u res. schemat ics,
specif icat io ns and pric es.

JANEL P.O. Box 112
Succasunna. N. J . 07876

LABORATORIES TEL : 201 ·584-6521
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An Ie Pulser H ank Olson W6 GXN
1751 Croner Ave.
Menlo Park CA 94025

For The
Amateur Experimenter

I n designing an amateur pulse genera tor,
the firs t considera tion has to be com­

pa tibility with ICs. F ro m the standpoint of
convenience, economy , or versatility, it has
become unattractive to bu ild anything digi­
tal without lC logic. What this means to
pulser des ign is that th e pulser should be
compat ible with the types of digital ICs
one fin ds himself using most.

Although RTL is the most wide ly used

JC-s SHOWN FROM 8 0T TOM VIEW

IC logic fa mily in amateur circles , it is
extremely do u btful whether this sit uation
will last. The tw o types of "curre nt­
sinking" logic (DT L an d TTL) are far ou t
in front of RTL in industry usage and
gaining daily . The reason s for industry
preference of DTL and TTL over RTL arc
several : better noise immunity, higher
spee d, larger fanou t , and a "larger selec tion
of devices around which to design .

<,

2~ +

2~

~
O~

220~

2~

2 2K

SYNC OUT

0 1,02 .03' 2N3B46 OR MPS3£46

112

_ ~ 2 V

Fig. 1. Pulse generator portion of tC pulser.

73 MAGAZINE



Eel8UFFERS

Fig. 2. Output section of ou tset ,

Interfacing be t ween the ECl sectio n
and th e DT L- TT L buffer is an MCIOl 8P
transla to r Ie. This IC requires gro und ,
+5V, and - 5 .2V for supply co nnect ions. A
simp lifie d circui t of th e MC I0 l 8 P is shown
in Fig. 3 as used in the pulser. Of co urse ,
such a· circu it co uld be built o f disc rete
compone nts, but not as simply an d inex­
pensively as using t he .\ ICIOI8 P. If th e
MCIOl 8 P is hard to find , t he MC l Ol 8L
may be used. It is the sa me "chip " in a
cersnnic case, and is being sold at a slight ly
higher price than the plasti c unit .

Table I.

The DT L- TTL port ion of the pulser , of
course, requires +5V, whi ch is also pro­
vided. By carefully arranging t he pin num­
bers of the 14-pin socket, anyone of three
differen t families of logic may be use d in
the DTL- TT L buffer pos itio n. Th e least
expensive is the DTL bu ffe r ( MC832P).
The SN7440N is a TT L buffer that is
compatible pin-for-pin. And it can also be
used at a sligh tly higher cost. The
MC30 25P, member of a differen t TT L line
(MTTL HI) , can also be plu gged in. The
cos t o f t he MC3025 P is a bi t higher than
the SN7440~ ; each step up in cos t co rre ­
sponds to an inc rease in speed. For tw o ~f

the types of bu ffers mentioned above,
there are ·numero us rep laceme nts made by
different semicon duct or man ufacturers.
These are list ed in Table I ; they are not
differen t fami lies, bu t rathe r second-source
items.

S pec i f Ied
T y pe M anu facturer Eq uivalent

SN7440N Texas t nst . OM 804 0N N at ion".
Se<nkona",cto r

SN7440 N Tex as Inst. US N 74 4 0 A Spragu e

SN744QN T exas l nst . , N 7440A S ignetics

SN 7440N Texas tnst , F JH 141 Amper ex

SN7440N T exas I nSI . M C7440P MO toro l a

M C 832P Motoro la OT ~L 932 Fa irch i ld

MC 832P M o t o r o la SW 9 3 2 ·2 Stew art Warner

M C 8 3 2 P Motor o la OT L 932 Sp erry

MC 832P MotOfola PO 9932 Philco

MC832 P MotOr Ola SN 1 5 8 32N T ex as I n st .

MC 8 3 2 P M otoro la S 9323 Sylvania

M C 832P Motorola M IC 932 on
MC 832P M o t or ola H SC 932 H ug"cs

M C 832P Motoro la C D 2 306E/832 RCA
M C 832P Moto r o l a AM 932 R aytheo n

OTL-TT L
8UFFERS

NO, ~ NO.6

E Cl E C L - DT l
PULSE 1"1 110() , TRANSLATOR

I~I~P )-'""-"'-----""--r~
~'------€

L JUM PER

T his pulser was designed so that it s
output would be compati ble wit h DT L or
TT L and also with ECL. The implementa­
tio n of these two outpu ts is simplifie d by
use of l es that are designed for buffer and
clock driver service. (The pu lse generat or
section is shown in Fig. I , an d the o utp ut
section in Fig. 2.)

T he free-running multivibra t or which
de ter min es th e basic " rep" rate , the dela y
one-shot , and t he pulse length one-sh o t use
HEP versions of MECL ICs. The entire
basic pulse-for ming system is similar to
that o f my previou s art icle (Pulse Gen era­
tor for the A mateur , 73 , Nov 196 7) . A
number of improvements have been mad e,
however.

By using an etched cir cui t board , it is
possible to red uce lead lengths an d get
shor ter pul ses. Longer pu lses are also pro­
vidcd by ex te ndi ng t he range at the o ther
end of the range switc hes . An addi tiona l
transistor has bee n add ed to both the delay
an d th e pulse length one-sho t. T hese tr an­
sistors allow the one-shots to recover more
quickly , prov iding more sta ble operation
for pu lse length s app roach ing th e period of
the basic re p rat e.

Since one of the t wo ou tputs is to be
ECL-compatible, the bas ic pul se-forming
section is power ed fro m - 5.2\' . This
means tha t Vee (termina l 2 of the HEP 556
and 558s) is co nnected to ~5 . 2 V , and Vc»

(te rminal 3) is co nnecte d to ground .
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Th e output section for the ECL com ­
patible pulses is provided by an MCI023P.
Alt hough th is IC is billed as a clo ck driver ,
it makes the best ou tp ut stage of any of
th e MECL II series. This is true because of
its exception al ability to driv e capacitive
loads.

The regulat ed +5V and - 5.2V are pro­
vided by a commo n power transformer and
rectifier. Since th e center tap of the trans-

wave bridge; so an IC bridge (HEP 175) is
used.

The positiv e regulator is an MC1460R,
an inexpensive IC that provides excellent
regulation with few external componen ts .
The negative regulator is an emitter fo l­
lower with a 5.6V zen er and a germanium
PNP transistor. Since the bas e-to-emitter
drop of germanium tra nsistors is about
O.3V, 5.6V minus. O.3V gives us clo se to
th e - 5 .2V required for the EeL- ICs.

Circ u i t bo ard, par ts side .

former is grounded, the circuit may be
con sidered as tw o full-wave rectifiers (one
posit ive and one negative) across the same
t ransform er. Of course, the dio de con­
figurati on comes ou t the same as a fuIl-

+5 .0 V

roo

- 5.2 1/

Fig. 3. Sim plified ECL- TTL translat or IC circuit.

114

Circui t board . trace side.

Both the MC1 460 R and th e HEP 232
(PNP power transist or ) are diamond-shaped
and meant to be fast ened to a heatsink.
They each h ave an alu min um bracket
attached to the m to fulfill th is requirem en t
for a dissipater.

The ent ire circu it of th e pu lser is built
on an etched circuit board. In fa ct, th e
wafer switches are assembled so th at the
board is clam ped into the switch assembly .
The shafts o f the switches are cut to 7/8 in.
to ex te nd out the same leng th as the pot
shafts. Th e entire board is then mo unted to
a panel usin g 1-1/8 in. spacers. Som e care
must be exe rcised not t o allo w the spa cers
to short any of the tr aces of th e circ uit
board to ground. This can be insured by
using fiber washers between bo ard and
spacers. The one spacer in th e power
supply corner is intended to connect th e
board ground to the ' panel, so no fiber
wash er shou ld be used at tha t corn er.
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All t he components are mounted on the
side of the board away from the panel,
except th e three HEP ICs. Th ese t hree re s
were reverse-moun ted to case layout , al­
lowing shorter trace lengths.

Fig. 4. Power supp ly f or ne w EC L pu lser.

The 7-7/8 x 7-7/8 in. panel is made to
fit a Bud CD-1480 cabinet whi ch has
eno ugh panel spac e fo r all the con tro ls and
jacks. Th e power transformer is mo unte d
(off th e boa rd ) inside thi s cabine t.

As to the DT L - TT L ou t put capa bility
of the pulser. it is dependen t on the exac t
type of out put stage . Eac h of the Ee l
outputs will drive 24 Ee l gates ( has an
EC l fan out of 24 ). But the fano ut of ea ch
of the t wo current-sink ing logic ou tpu ts is
as fo llo ws: ~'IC8 3 2 P - 24 DTL load un its ,
SN7440N - 29 TTL (SN 740 0N ser ies)
10"d units, MC30 25P - 19 MTT L III 10"d
units. Th e load units are not the same fo r
these th ree curren t-sinking fa milies, so it is
best to usc th e ty pe of outp ut IC for the
sor t of fam ily y o /{ use most. It is quite a ll
righ t to use any of the typ es of curre n t­
sin king logic Ir s with th e pulser (n o ma tt er
which Ie is used in the ou tp ut stage ), bu t
some reduct io n of fano ut may be ex peri­
enced with cert ain com binations.

Performan ce

Th e pulser will produce pulses (and
delays) fro m about 50 ns to 30 ms.
DE LAY and PUl SE switches eac h have six
positions. and the var iable contro l assoc i­
ated with each conti nuously var ies each
over at least ten-to-on e. Pu lse repetit ion

F ig. S. PC layout of IC p u lser .
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ra te is adjustable from abou t 0.5 Hz to 1
MHz with a six-posi tio n switch and varia ble
control . T he labeling of the three pane l
switc hes was min imal, with 200 kH z to 2
Hz (in that or der, so t ha t the period steps
in the same direction as delay an d pulse
wid th ) for the rep rate. These labeled
freq uencies correspond to fre quencies

]I

filter capaci tors are physically smaller than
most o ther brands of the same capaci ty
and volta ge rat ing , and so are best used.
Simi larly, the switc hes are Centra lab PA- I
and PA-300 comb inations, and the two
var iable capacitors are Tru sh S-Tr i ko 03
types. The Ie sockets were HEP 451 for
the ro und-can types and Met hod e M 1141

220p'

«OOP '

.022"'

Fig. 6. Component placement (etched side of board shown).

within each switch position, no t the cen ter
or either end point. The DEL AY and
PULSE switch positions were simi larly
labeled from 0. 1 1.1s to l a ms for simplicity.

Cons truction

T he entire pulser is built on an etched
circu it bo ard, includ ing the power supply,
whose circuit appears in Fig. 4. Figure 5 is
a half-scale copy of the board.

Since t he etc hed board method has been
use d, some specialization in co mponents is
necessary . The Cornell-Dub ilier BR 1000-15

116

for the dual-inline types. Figure 6 is th e
layout of all components on the board .

Both circu it board and a kit of parts are
availabl e from Project Supp ly Co. , Box
555, Tempe AZ 85281.
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a
DC
ISOLATOR
for phones
W ith t he advent of re cent court

decisions which allow att achments
to the tele ph on e lines on a non in ter fering
basis, severa l am at eurs have raise d the
q uest ion o f just how t hey can avoid inter­
ference with the te lepho ne lines. Aside
from t he lim ita tions on frequen cy and
amplitude excur sions (t hese can be au to­
matically limi te d , as in t he Ives ' circuit ) ,
there is a str ic t requirem ent forbidd ing t he
int ro d uct io n o f d e bias to the tele phon e
lines . Most of the simple ama te ur phone
pa t ches, for ex ample, take no precaut ions
against unwant ed de. Other attachments to
th e lines may also be offenders.

The circui t shown in Fig. I provides a
de-isola ted telephon e te rminal and allow s
op eration of a standard telephon e from t he
isol ate d terminal by providi ng talk curren t
to the handse t carbon micro phon e. Th e
desi gn is in tended to handle incoming calls
only .

Th eory

The heart of t he unit is isolating capaci­
tor CI . The 0 .5 MF value has experimentally
proved crit ical, but t he capacito r specified

",0 'ffi
II"' 00 A

TELE PHONE
See Te.t

L INES cz, _ BTl
, OV oJ 9V

GRE EN
S3 TALK

"'6 0 0.n.

GREEN

Fig. 1. Dc isolator circuit.

SEPTEMB ER 1971

Martin B. Weinstein
27 N. Court S t. # 335
Athens OH 45701

is easy to find and costs less than a buc k.
S l , th e " isolate- normal" switch , dis ables
the uni t.

Ll , C2, and R I together endeavor to
synthesize t he characteristics o f a balanced
telephone lin e. The values given were
chosen because they look good , they 're
easy to get , and they work with o ut causing
trouble.

Neon lamp NE I provides indicatio n of
ring. S I , co nn ected to an eart h ground,
stops the ringin g. In a standard te lephone,
the crad le (hang-up) switc h cancels the ring
by provid ing d e Continuity . Whereas t he
purpose of t his isolato r is th e avo idan ce of
de continuity , the ear th ing of th e high line
was chos en as a wo rk ab le alternative.

Construc tion

There are less than a dozen parts in the
isol ato r. Th ere is plenty of flexibility avail­
able in the act ual phy sical layo ut.

The NE I pilo t light can be almost any
neo n pilo t light , and do es no t req uire a
current-limit ing resist or . Certain individual
bulbs have a te nd ency toward osc illation,
but th is can be avoided if t he bu lbs are first
aged in othe r eq uipment.

Ll is a 600n inducto r. Slide-rule
figures for voice frequ en cies sho w an in­
du ctance of 30 - 160 m lt . The most econ o ­

mical way to obtain 600 n is to use half of
a sma ll trans ist or-type audio tran sfo rme r.
Be sure to place a resist or of matching
im pedance acro ss any unused wind ings.
75- 100 m il chokes or 88 m H taroids can
be tried , if desired.
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·B I can be 6-1 2V. Most of th e units
alread y in o perat io n use 9 V batteries ; th ese
begin to degrad e no ticeab ly in fou r to five
mont hs wit h a mar ked re duc tion ·in loud­
ne ss in the talk circ uits . The six- pa ck
holders for penli ght cells give somewhat
better per formance and last co nsiderably
longer. On e elabora te unit was d esigned
wit h a ze ne r-r egu lated supply trickle­
charging a diode-isolated battery wh ich
doubled as an output ballast .

The u nit may either be built in to a sma ll
box and placed in line wi th your tele ­
ph on e , phone pat ch, tape rec orde r, or
whatever you have, or if you have a su rplus
telephone , yo u can build the u nit right int o
it.
Opera tio n

To answer the phon e when the iso lato r
is in -eircuit (52 open, in the iso la te pcsi­
tion}, momentarily close S I (stop rin g) to
stop th e ringing, then close S3 (ta lk) to
provid e talking cu rre nt.

T he isolat or performs ano t her t ric k, o ne
quite useful to those o f us with mo th ers­
in -law . By an swering the telephone on
"isolat e " wit hou t hitting the " stop ring "
swit ch o r act ivating the talk circu it we can
hea r the pa rty ca lling us before the tele­
pho ne is ac t ually ans we red .

On e word o f ca ution : Use the isola to r
only o n calls from local te leph ones; its use
on lon g dista nce (or for that ma tte r , pay
phone) calls will no t allow th e call to be
properly regist ered on the telephone com­
pa ny's automatic billing eq u imen t . T HIS
CONSTITUTES F RA UD AGA Il\"ST THE
TELEPHONE COMPANY and do es not
allow proper oper ation of telephone equip­
ment, which is precisely wha t this unit was
design ed to avoid . . . .Wein st ein-

1. Ives, Ronald L. " A Delu xe Hybri d Phone
Pa tch," CO, Nov em ber . 1966.

DUAL GATE MOSFET

PRE-AMPS

t o 175 MHz. S2 1.95 ppd.
to 300 MHz. S25.95 ppd.

• A va i l ab le f rom 5 MH z. t o 30 0 MHz. B andwidth is ap pro,, !­
mately 3 % o f f requenc y.

• V o lt age ga in 3 0 to 40 06 dependi n~ on frequenc y.
• T wo Oel81 G a t e MOS FET amplif ie r stage s w it h eac h hail ing

a t unad in p u t a nd tu .... d output. E ach Deu l G a l e MOS F ET
is a<;tuaolly an in t eg rated c esccoe c irc ult thus g iv ino; y ou 2
cascode c irc u it s e q uivalent t o 4 tr iode s.

• Exceptiona lly 'ow n o ise 12 .5 DB a t 1 75 M H z '>, greatl y
red ...ced c r Oss modu lat ion aflCl 10 times t he d y na m Ic range
(sig nat h a ndl ing c apab ility I o f troe best bl 'ool e r transis tors.
A lso su perio r 10 pre am p s u s ing junction FETs a nd S in g le
G ate MOSF ETs.

• Pa ne l m o u nted manu al ga in co n t r o l.
• T ype BN C in p ut a nd output r ece ptacl e . fo r m inimum 105$

at UHF. Sta nd a rd Im ped a nc e is 50-75 ohms.
• Care foll y toned at our la b o ra t o ry with sweep generator and

oscillosc o p e fo r the b as t b andpass cha rac t er ist ic.
• Fo il wave U H F d io des p rotect inpu t trans istor .
• O pera t es o n 6 to 16 vo lt s DC , 5 to 15 M a .
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\~~send For~~ 36~per
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New Color .- r~ ORDER FREE

Catalog r be IF NOT SHIPPED
48 Pgs. New Items IN LOTS OF 100 IN 24 HOURS!

4215S University Ave. San Diego, Calif. 92105

( HOlO

Fig. 2. Connect one
wire of headphone
(high Z ) to each of
the ph one wires
wh ile holdin g the
second headphone
lead in your hand.
The talk wire with
louder hum is one
ma rk ed "red " in
sch ematic.
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Fig. 1. Sample page from the book shows the
sim ple word -picture-co de -letter association.

NewHope
For Learning

The Code

" .WA I KWJ-

Em peror Impond erable Morse had been
sho wn in his naked ness. He was co n­
qucrab le .

We are no t saying th at in two hour s you
can tak e your Novice or Technician test.
This course is only a first step. A goo d tape
or reco rd course should be used to gain a
facility with the lett ers. What this course
does, however , is to dest roy th at wide ­
spread my th that th e code is impossibl e or
tha t the only way to code mastery is
th rough tedi ou s practice . When yo u arc
sen ding mess ages back and fort h afte r an
hour , it is prett y hard to co nvinc e yourself
that th e code is diffi cult .

The $ 1.75 for th is booklet includes the
free self-confiden ce, my th destruction, an d
ho pe.

Many say that learn ing the code visually
cripp les fu ture attem pts at increasing
spee d. Future growth with thi s me tho d
may be a littl e slow er but will probably
de pend more on th e desire to get the
Gen eral or to get out of the Su-mcrcr
Novice ghetto than on the origina l me thod
used to learn th e co de. On ce you hold your
Novice or Technician lice nse you can rag­
chew about th e best way to increase your
spee d - but you 'll be doing this ragchew­
ing ove r the air - and no t on I I met ers.

Tilt' A BCs of Mo rse Code is available for
$ 1.75 by mail fro m tech /media , 5 Cent ral
Square , Stoneham MA 02 180 . Orde r a
dozen or more an d the pr ice drops to a
buck a piece.

fill I" , "( H N IOlS

A 0 -

B - O 00

C- e - e

D- e e

E 0

F

FOX

• 0 _ _ 0

The Novice license has reduced ham
theo ry and regu latio ns to a manageable
size, but even at 5 wo rds per min ute , the
code still prevents ma ny people fro m get­
ting th eir ti cke t. A young firm in Mas­
sachuse tt s has come out with a new book­
let whi ch should he lp many get over the
stumbling block.

Learning th e code consists of learn ing
t he alp habe t and then bringing one's co m­
prehension up to a usable rate. Con trary to
the standard rule of learn ing th e cod e
solely by sound, The A BCs of Morse Code
uses modern educatio nal theo ry to teach
the co de by sigh t and word association.
Using childishly simp le drawings, the un­
known code lett er is associ ated with a
com mo n word-picture . The figure sh ows a
sam ple page from the book .

Am azingly , within two hours people
really can learn the code. We tri ed the
bo ok on some of the non -ham staff at 73,
and we were amazed . In half an afternoon ,
th ese staffe rs were writing notes back and
for th in co de and slowl y co py ing messages.

~

I}
B
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FM Schematic Digest
A CO L L ECTION O F

MOTOROLA SCHEMATICS
Alignment, Crystal. and Technical Notes

covering 1947·1960
136 pages 11y," x 17" ppd $6.50

S. Wolf
1100 Tremont Street

Boston. Massachusetts02120

for MINIDUCIORS
select B&W!
send for spec sheet

BARKER&WllliAMSON
CAN AL ST., BRISTOL , PA. 19007

A 2M PREAMPLIFIER
12 vdc powered .

27 db ga in (approx imate ly)
noi se f igure 2 .5

wi ll take Regency HR·2
or Motoro la to 0 .1 /1V se nsi t ivity

w itho ut appreciab le no ise .

Meta l case. ON LY $17.95 ppd

CRAW FO RD EL ECTRONICS
302 West Ma in, Ge no a I L 60 135

120

73 LOO/(I
AT THE

AITRO­
MI/(E

'Dell & Howell has co me out with a
...I:l:omb ination cassett e tape reco rder
and pa rabolic mi ke th at ma y tickle your
fancy. O f co urse , if you 've never had the
ye n to reco rd bird son gs and things like
that , perhaps you've never felt the need of
such a cont rap tio n.

It is n ice to be able to tak e the recorder
ou t in th e fie lds and wood s and tap e some
of the birds and o ther natur e noises. The
parabolic mike lets you d o th is wit hout
picking u p all o f the ex tra neous noi ses that
othe rwise wou ld mar th e recording.,

•
Yo u can have fun record ing spor ts with

it too , and even conversations th at are far
enough away so the people woul d never
suspect that you are tap ing them. It is gre at
for recording co ncerts and en tertainers. If
yo u've tri ed to reco rd thi ngs at a di stance
with a regular tape recorder yo u know by
now ho w terrib le the resu lts are . T hat
co med ian o n sta ge down t her e is drowned
ou t by the tal k around you and th e rustle
of the audien ce.

The set costs $54 .95 for B&H. It 's
called an Astra-Mike kit.

Everything necessary to get in o n the fun.

73 MAGAZINE



Me JSOP Decade ._._._.__. $3.00
Me 761P Quad Latch .__ _._ 3.00
Me 9760P Decade _._.._._._..__.._.__ ~ _ . 5.00

ONE EACH OF 3 ABOVE $10.50

•••

• 100 .. 50 • 25 KC MARKERS
• ZERO BEAT TOWWv

• USES NEW 100 KC CRYSTALS
(included' in all units)

• GLASS EPOXY BOARDS
• VERY COMPACT

2" X 3" X lf2"
• 3.5 V. OPERATI ON

ARN-30 108-135 mc tunable reeefv ers, High
freq ue ncy vers ion of t he fa mo us com­
m and receivers. List en to local airport
frequency or convert t o 2 m eters . Like
New with schematic a nd op erating in-
st ruct ions. 12 Ibs. .. _ $14.9 5

• • •

Western Union facsimile ma chine s, send
and receive pictures and m emos . Works
on 115 v 60 cycles. Shipped with a uto­
start, e utc -p ha s e pes-te-pes, conversion
Instructions . 20 Ibs $19.95

the all "NEW"
CRYSTAL CALIBRATOR

FROM

Telf a x paper ...2 '; each 1000 for $12.95

....................._..75 ¢
. 501

....................50¢

•

•

•

•

•

•

•

•

R & R ELECTRONICS
311 EAST SOUTH ST.
INDIANAPOLIS, IND.
46225

•

•

•

•

FAIRCHILD - PHILCO - RCA
MOTOROLA - NATIONAL

NEW LOW PRICES
RTL or TTL LOGIC

INTEGRATED CIRCUITS
FACTORY FRESH- NO REJECTS

W/SPEC. SHEETS

UL 900 Buffer .... . 80¢ 10/5.50
Ul 914 Gate . 80 ¢ 10/5.50
UL 923 JK Flip -flop $1.50 10 /S.50
Me 790P Dual JK Flip.flop $2.00 ]0/18.95
Me 890P Dual JK Flip-flop ...$2.00 10/18.95
Me 789P HOI( Inverter I
Me 724P Quad 2 Input Gat., $1.00 •••
Me 799P Dual sutter 10/9.25

7400 Quad 2 Input NAND Gatll ese 10/5.95
7404 Hex Inverter 65 , 10/5.95
7441A Decima l Decoder /Driver

$3.50 10/29.95
7473 Dua l JK Flip-flop $ 1.30 10/ 10.95
7415 Quad Latch $2 .10 10/19.95
74 90 Decade Counter $2 .40 10/19.95
709 Op Am p _ $1 .75 10/16.50
741 Op Am p $2.70 10/25.00
CA 3035 linear Amplifier $2.25 10/21.95
14 Pin Dual Inline s oc ket terminals

25 c 10/2.25
16 Pin Dual Inllne s oc ke t terminals

30 e 10/2.75

NEW NATIONAL Long life Nixie tubes NL
9405 0-9 with two d e clmal points

$4 .50 ea. 10/ 42.95
SOCKET fo r NL 9405 __. ._... 50~ each
100 KC CRYSTAL NEW M _ ••••__•••_ ••_._••$3.95

88 MHTOROIDS 10/3.00
DOOR KNOB CAPACITORS

600 PF - 12 KV
40PF _ 5KY .
50 PF • 7.5 KY

$5.00 minimum o rder.
Please add sufficient postag e.



.,-.=....:.N""'E.ED CRYSTALS?

AN ]

SPECIALS
Color TV crysta l (3 579 , 545 KHz) .....ire lead s S l. 60 4 for 5.00
100 KHz frequency standard cryst al (IIC J 3/ U) 4.5 0
)000 Kll z freq uency stan dard we 6/U) 4 .50
Any CD cry sta l, trans. or rcc . 2.5 0

(except sy nthesizer crys tals )
Any amateur band crystal in FT-24 3 holde rs 1.504 fo r 5.0 0

[e xcept 80- 160 met ers)
80 me ter crystals in FT -24 3 holders 2.50

We have in st ock over six million crys­
tals which inclu de t ypes CR IA/ AR,
FT 243, FT2 41 , MC? , ll C6 / U, HCI 3/U ,
etc . Send 104 for our 197 J catalog with
osci lla tor circuits , listin g th ousands of
frequencies in stock for immediate de­
livery. (A dd 104 per crystal to above
prices for shipment 1st class mail ; 154
eac h fo r air mail.)

OROE R OIRECT
.....it h check or money Order to

Specia l Qu an tity Prices
to Jobbers and Dea lers

24008 Crystal Dr., Ft. Myers, Fla. 33901

Radio Amateurs
Reference library
of Maps and Alias

WO RL D PREFI X M AP _ Full c o lor, 40 " l< 28 - , show s
prefixes o n each count ry . D X zo nes. t i m e zo n es.
cit ie s . cro ss re feren ce d ta bl es pos tpaid $1.25
RADIO AMATE U RS GREA T C IRC LE CHART OF TH E
WORLD - f rom t h e c enter o f the Un ite d States ! Fu ll
colo r , 30- x 25 - , listi ng Great Ci rc le bea ring s in de­
grees for six major U .S . c i ti es; B o st o n . Wash ington.
D .C. . Miami. Seattle. Sa n Fr a n c isco & Los .A ng e les .

po stpaid $1.25
RAD IO AMATEU RS MAP O F NORTH AM ER IC A! Fu ll
colo r . 30- x 25 ~ - m ct u des Ce n tral Am erica and t he
Cari bbean t o t h e equato r . sh o w ing c all a reas. zo ne
bou nd aries. pref ixes and t ime zone-s, FC C fr eq u ency
cha rt . nlus info rm ative in fo rma t Io n o n eac h of t he 50
United S l a t es a nd oth er Cou nt r ie s pos.t paid $1.25
W OR LD AT LAS - O nly atlas c c rn ouec fo r r a d io arna ­
teo -e. Pa c ked w i th wor td-wide information - inc ludes
11 m ap s. in 4 co lo r s w i t h zo n e bcun danes and c ou n­
try crenxe s o n ea c h m ap. A lso i nc l ud es a po lar p ro ­
j ectio n ma p of t h e wo rld p lu s a map of t he An ta r cti c a
- a co m pl e t e se t of m aps o f t he w o r ld. 20 pa g es .
s iz e 8 >;' '' x 12 " . po stpa id $2.00
C om p lete refere n c e library of m aps - se t o f 4 a s li s t ed
a b ov e pos t p aid $ 3 .5 0

See y o u r f a vo ri t e d eal er o r o rder d irect.

•

• I ' RAD IDAMATEU Rl l b k
. c a 00 INC

; • I • ~ Dept B 925 Sherwood Drive
... • lake Bluff. II I.60044
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73 Tests the
Gonset Super Scan
Receiver

and blo ws its m ind'

E igh t channels! Th at 's righ t thi s
receiv er listens to eight t wo me te r FM

channels almo st simultaneously. Someday
every t rans ceiver will have to come to th is
ty pe of receiver. . .it ' s that good. Once you
get used to list ening to every repeate r and
sim plex channel th at is in use in your
area - and you get used to th is almost as
soon as you turn on the scan ning
receiver ~ you are marked.

T he Super Scan has a d igital rea dout so
you can see which channel yo u are
listening to. There are eigh t small switches
on the back of the receiver wh ich enable
you to turn off o r on th e channels bei ng
scanned . This is hand y when, say , 94 is

Th e fron t of the Censer Super-Scan. Sim ple,
mo d ern , and functional lay out is carried through ·
o ut the rig.
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busy an d yo u want to keep an ear pee led
to the other channels. By switching off the
146.94 MHz po sitio n, the receiver will scan
all but th at channel.

The automatic scanner searches th e
eight channels in a litt le over a half a
second, so not much get s by you . T here is
a fron t panel switc h so you can turn off
the sca nner feature and switch channels
man ually .

Also on the fron t panel are the usua l
squelch and volume ca ntrol. The power
on-off switc h is a push button inste ad of
the volume contro l switch . This is nice
because yo u do n't have to turn off the
sque lch and che ck the vo lume every time
you tu rn the receiver o n.

Th e receiver is powered from ei ther 12V
dc or 115V ac, which is a very handy
feature. The change is made ju st by
sw i tc h ing p o we r cord s . Pow ering
tw elve-vol t equip ment can be a mise ry
when yo u want to use it in the ham shack .
Not many of us have an ex tra tw elve-volt
power supply that is quiet e nough to run
tran sist or equipment. One of these da ys we
may build a power sup ply to run mobile
equipm en t, bu t in th e mean time we get by
with a small wet ba tt ery (robbed from a
Heath Booni e Bike) and a ba tter y charger
to keep it alive.

On e very nice feature of the Gonset
Super Scan is th at it is shielded well
enough to operate even with nearby
transmitters perking. "Some of th e other
scan ning receivers ju st collapse whe n a
transmitt er is turned on in the vicinity.
This has been annoying at hamfests and
co nvent ions where it is particularly nice to
be able to listen to as man y differ en t
channels as possible. So lid sta te receivers
like th is are particularl y sensitive to stro ng
rf, so Gonset has don e a much bett er than
average jo b of des igning in thi s receive r.

There is a small spe aker built in to the
receiver plus a jack in t he baek for a
r em ot e s peaker if some thing more
substantial is des ire d.

Mobil e mounting ha rdw are is included
with the unit. This is just t he thing to add
to the car for the ham th at has alm ost
every th ing and want s to make it every ­
thing.

SEPTE M BER 197 1

JEFF-TRONICS
TEST EQUIPMENT SPECIALS

11-1' 5 24 · 8 Counter . 10 e ps to 10 Mc . E,.c. cond o wi t h
ca b in et .. . . . . • . . .. . .. . $300.00

11·1' 5 24· 0 Counte r . w it h 526-B Tim .. in terval Plug-in a n d
525·A Fr..q. Co n ve rt e r, 10 c ps-tOO Mc, E >tc . Condo
Pri ce . , . . . , . , . . . . . . $ 500.0 0
Oth..r plug-ins ca n be obtained t o count to 500 Me .

BEC KMA:i 836 1- RW Pre....t " PU T" Coun te r to 1 Me.
Wi th ma nual. Rack mount. E>tc. condo $ 200.0 0

TEKTRO NI X PLUG-INS . , . .•.. . . .• . $ 50.0 0 each.
D. High -gai n DC d iU ..re n ti a l
E . l il lth ' ea in ,\ C d i ff eren t ia l
K. F'ast -rtse, DC·t o-30 Me.
L. Fa st · r ise, DC- 10 -30 Me.

11·1' 4 t OB VT VM . Po rtab le case . . . , .. . ,. , . ...• $ 9 0.00
H-P 2 t 2-A Puise Gene rato r . . , ... $50 .0 0
H -P 520-A Decade Scaler . For elttendi ne ra n ee o f c ounters.

Produces 1 pulse for lOO in p ut p u lses. Max rr eq . 10 Me.
Pr ice $ 5 0 .0 0

BA LL ANTINE 30:' Peak-t o-P eak AC VT V M, Ra ck-mou nt.
m o u n t .

Pr iee . . . . . . . . . . . . . . . . . . .. ".. . , . .. $ 4 0 .0 0
Me asure m \' nl s 7 1 Square -w ave Gen, . $50. 0 0
Ka y El..ttric Ca librated " Mega-Swe ep " . 0 -900 Me . $ 6 0 .0 0
G ~, ST- 4 A T V Sw p Generator "" $70 .00
Ele ctronic M"..s u re m en t s 212-A power su p ply with meurs.

Pr ice $ 50 .0 0
Without m e t.. rs $ 4 0 .0 0

1·206· 0 sre. G e n. F'M-AM_ 1.9-4. 5 Me," 19-45 Me , $50 .00
J O H NSO K M IN I AT UR E VARIAB LE C A P AC IT O R S
* 160-1 02 1. 5-5 pf. 504 l¥160 ·203 1. 5 ·3 .1 p f .

160- t27 1.5- 17 pf . 604 b utterfl y 8001
t60- 130 3-32 p f . 800t 160-2 11 2 .7 -10 .8 p f.

butte rfl y 8 0 <,1
160-308 2 .3-14. 2 p f. d ifferent i.i.1 800t

nA L LICR AFT ERS S R -16 0 tn.nsceiver " AC supply
Pric.. . , , , •. , $ 20 0 .0 0

G ALA X Y V Mk 2 wit h ca l. voc. AC s upply $300.00
D R A K E C·4 Co nsere, New d isplay model. $224.00
:iATIONA L H F S with coils . A C supply, , $70_00

W.' l a l<(" I'h o to f:quipme nt in t rade , or will bu y.
S ('nd { o r "a ta /og of Tesl E q u ip m .. wt, s u rp lus p ar ts. " .. w &
used ham /tea r. 2511 for handl ing.
,111 p ric es r UB Clt!..,..lond, O h io

JEFF·iRONles. 4252 Pea rl Rd . , C lev e la nd. O H 4 4109

WE PAY HIGHEST CASH PRICE
for Electron Tubes& Semiconductors
Immediat e Paym ent on Unu sed Tubes

H & L ASSOCIATES
Elizabet hport t ndu st r iar Par k
Elizabet h, New Jersey 07206

( 2 0 1 ) 3 51 -4200

Thousands of Parts
ELECT RONI C PA RTS & EQU IPMENTS

See us U Builders for Bargains (no fliers)

DOW TRADING CO. INC.
1829 E. H u nt ing t o n D ri ve

Duarte CA 9 10 10 - 213·357 ·3763

I T·J has a powde' ed ;, on OO'e and is built lih a TV fly back transformer.
Dpelatesat about BOO CPS. tzv DC Pri. U$lng lN44l 's 0 ' equivalent. DC
output of V/DBLA4 75 volts 90 watts. CfTfeed bilCk winding10' l N44l's

S2.75 ea. -2 for S5.00.
P·7 tt7 VAC Pri. Sec . -' 1 1 8 5 VAC ~ 1 20 ma. SI!C.126-3VAC~ 4A.
Double Half Sbell Mail BoxType. SX 146 type. S2.75 ea. -2 10' $5 .00.

SEE MA RCH ISSUE FOR SUPER VALUES

TOWER COMMUNICATIONS
1220-22 Villa sr., Racine, WI 53403

-WORLD 0SLBUREAU-
5200 Panama Ave. , Richmond CA USA 94804

NO POSTAL INCREASE
a Sls forwarded to anywhere

Only 4~ each
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.. 15.00
. 2.75
.3.00

GATEWAY
ELECTRONICS

6150 DELMAR BLVD ., ST. LOUIS, MQ 63112
314 ~726 -6116

DIGITAL Ie CLOCK - Si x Digi t rc Clock
using sev e n seg ment readouts. Complete w it h
all c omp o n e nt s, pre-punched bo a rd, case, and
instructions. S hip w t . 1 lb . 11 5 volt a c
model $$79.50
12 vo lt de model . . . . . . . . . . . . . . . 110.00

MIN ITRON 7 SEGMENT DIGITAL READ­
OUT - 5 VDC ' rated -8ma p er seg ment ­
50 000 h r d e sig n life-mates w it h sta nd ard tC
socket o r ca n b e m ounted di rectly o n PC
board Dimen sions - .45 inch w id e - .87 inch
high $3.95

7447B Decoder Driver , 7490 Decade Coynter
d1475 Quad Latch fo r above readout .. $7.5

T~~i~~~.Nllgo rt?° .~~.~~~. :.~~~~.~ gf5~~OE(j
Model 28 KSR TELETYPE 60 WPM . Good

Co ndo S h ip w t . 100 lb . . 5250.00

TELEPHONE - De sk type si m ila r t o W.E 500
pho ne -new-w/o d ial. S h ip W. 6 lb. . . ,. $7.50

720 0 Vo lt C enter tapped PLATE TRANS­
FORMER @ 1 AM P. 11 5/220 vo lt prj. S hi l;l
w t. 100 lb. si ze 11 ·' xl1 "x 13" . .. , . . . ~30.00

See other ad s fo r ou r IC p r ic es a nd w rite f o r
o u r cat a lo g. S top in a nd see u s whe n v o u're in
S t . Louis.

AMERICAN CRYSTAL CO.
1623 Eentral nve., Kansas City KS 66102 Tel. 913·342·5493

Mfg, Crystalsfor most communication Equip.

For use m. ~ Crystal prices @ .002%
TWO WAY ,.---- FUN DAMEN TALS
SCAN NERS AR 20 2 to 14.9Mhz. S5.25
MO NITORS lME~ lc..I 15 to 19.9Mhz. 6.10
TRANSM ITTERS 0<.0. THIRD MODE
C.B. SYN THESIZERS ~ 10 to 44.9Mhz. 5.35
REPEATERS 45 to 55.9Mhz. 6.10

ELEMENT CRYSTALS .0005%
(channel treq. changed in customer's elememl. .

C.B. (Class 0 Single channel]
AMATE UR NOVICE. HC6!U

Extras: Oven use Sl .50, Subminiature 25t, .093 pins lUi
Postage 1/2 crystals 2 0 2S each additional 1/3 crystals 1 02 .

Write tor quantity discou nt

WE PAY CASH
FOR TUBES
Lewispaul Electronics, Inc.

303 Wesl (rescent Avenue
Allandale, New Jersey 07401
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'teeu,
Mark Products
$30 Battery-

W hat 's a ba ttery-boost regu lato r? I
won dered , to o, so I asked Mark

Products Company to sen d one along so I
could find out. From the ph ot ographs, it
appeare d to be a po wer inverte r altho ugh
its func tion seemed to be more of a
cons ta nt voltage device . Even more in ter­
esting, to me, was ho w such a unit could
benefi t the mobileer.

Turns out the -new Mark ent ry , desig­
nated Model BBR-1216 , is a solid-stat e
direct cu rren t regulator which provides an
extremely stable , co nstan t vo ltage ou tp ut
to ham, Citizens Band and business radi o
t r ansceivers --!. thu s providing optimum
power output on " transmit " and improving
receiver sensitivity significan tly.

To app reci ate this unit 's value, however ,
it has to be conceded that th e perform ance
of an y solid-stat e co mmunicat ions equip­
men t - and part icularly FM gear - is close­
ly dep endent upo n th e supply voltage.
Ou tput power of yo ur tra nsmitter varies
grea tly as the supply voltage ch anges, and
th e overall receiver sen sitivity and gain
increases as the in put voltage furnished by
your car's electrical system is increased .

Why Problems Occur

If your auto mobile is any thing like
mine, qui te lar ge loads are placed up on it s
elec trical syst em supply: the headlights, air
con diti one r, and a great number of acces­
sor ies draw large currents from the ba ttery.

73 MAGAZI NE



by Ro bert M. Bro wn
24 PAGES. cra m m ed wi t h Go ,, ' t Surp lus E le c tr onic G ea r ­
th e Bil:l:est Barg.a.in Bu ys in A meric a! It will p a y y o u t o

ISEND 25~~c:,rsi~~~ ('~~PY - Refu nded w it h yo ur

Boost Regulator

BC'(;" ~ TRANSC EIV ER 4 3l>-5'JO ~~..... i' lo I~ ' ~lwo. !flo "., ........ " ply III I
&~~!~::~t,~~~A~~~ir~~d ~~l :.:c~~r~: ~:e~~~~:~~i~~~
R4 "TRC-tI U H F F M RECEIV ER. 230 lO 2~0 Me. VUUlblc .~"me, (>~

rifi.. I~~t:,.3?.t~~::f.':'.!'~~i,,'~:~::'ltt~,~~u·e~ : ~~1~~ i:n:~
TV ·I O lJ HF T RA NSVER TE R 28V DC Mlld~ b Y A...,...1l K.dw Corp
Co~p"" UH F AR'~R". ' 0 VH f 'nn.m"'.' .nd VH F r~..",~r . U.... 6 tu b...
8 e,y...I, r. nl,ne f,om 233.8)de to 2~7.8 ~Ie. J.., IK E N EW. ",'h '"b.,. "nd""" ,W. ...S9.9~

R· 20 RECEIV ER
~r.." . b , A"er ..11 R..d io Co ,"". Work. OR 28V . iROlud" 4 '''~O: 2/1 2 ."' '''6,
12A )(7. !:tA T 7. L1 K!> N I;W $7 . ~0

A RC.IIIT.2 3 T RANSM IT T ER 1 00-1 ~ 6 )do mol~dl"B tub ." 2·832 A.
2- 162~. er ~ .,..1 NE W $ 23.110
U~, Ie.. '~be. . . $ 5 .9 5

~h~~~~l~';,~m ~~SE~,';'I~ ~O ~~~I;;."k x~~ 'tl'~:r·. lOlH II6 Me in 4 $!.?i~~"J

ARC.IIIMD·7 MODULA TOR [0' AIW ·5 .'.. n.on l".... wilh tub•• , Exo
U... d .. . $12.50

RAY· 3 N AVY RECEIV ER Cry,,,,l oon tro ll.d ,~ p.·' hd . w ilh dyn.l>ow~,

f<U""tl~~trod.. ~0~~~~T..~::;'16n,\~ ~.06A"8~t~~'.or2~R~~~~,'~~ n2~~~;~ t~~t~~
on fronl paRol
Model PR6N - I " V DC. Uk. new. wi'h '~M •• dy n. . .. , $ 8 .9~

MocI.l PR 7NA - 2!V DC. like n. ,,'. w ith '~M" d~R. . $8 .95

BC·1 206-C R EC E IV E R AiJ:c ra ft a eacoe
Rece iver 200 to 40 0 K c . Operates f ro m
24V D C 1.5A. Co ntinu o u s tunin g , vo l
contro l. o n-off sw itch a n d phone jack.
Ver y se nsi tive . Cornpact~
Comple te wi t h t ubes. N EW .. . . . $ 12 .5 0

HAND~t IKE

R ue.l:f'd . h ea vy -duty carbon handmike
with press-to-talk switch. Equipped w it h
4· ft eord" pho ne p lul:. SPECIA L
NEW . b o xe d . .. . Eac h S1.88 2 for S3 .2 5

2 " DC V O L T M E T E R
Mo un ts in 2-1 /8 " hole. F lange d ia m et e r
2·5/8" . T wo sc ales 0-15 and 0--600.
Calibra ted for use o n st eel panel. S tandird
brand. S PEC IAL
:-<EW, boxed .. . . Ea ch $ 1. 75 2 for $3.00

As a resu lt , the supply vo lta ge to mobile
co m municatio ns equ ipment can vary from
as low as II vo lts to around 16 volt s. If, in
an attempt to guaran tee a hig h sys t em
volt age, th e alt ernator-regulat or syste m is
set a t a high level , th ere is serious da nger o f
burn ing up the ba ttery - and in all cases
battery life is shortened .

Mark Produc ts Batt ery -Boost Regulator model
BB R-1 21 6 .

APN -I F'M TRANSCE IV ER 400- 460 M e. •
F're q . m o d ul a t e d by movin i: co il t ran s- I I i
d u c cr . Eas ily co nve rt ed for eadro co n tr o l . .
o r 711 e ms. Com p let e w ith 14 tu b es, d y n .
BR A ND N EW $9.95

DU AL AM PL IF' IE R has two i npu ~ Cir·~
cui ts each fee ding a single 6 S N7 GT .lw. in fI1.. ,
t ri o d e amplifaer, Comp'd e with 11 5V 6 0 ..
ey . power su p p ly us in g 6 X 5 G T rect if ie r. -- -
N EW $~.95

AR C·H I IA Modern Q-5 R~ceh'er 1 91).~~O Kh z . $10.95
ARC·R22 540 -1 600 Khz Receiver with tuninl: u a pb $1 5 .9 5
R ·4 ARR· 2 Rec eiv{'r 2 34- 2 58 MHz, 11 tu be s, :"EW . . . S8.95

A :-I/APR · 4 "1 FM &< AM RE CEIVE R " F B "
for Satel h te T ra ck in l:!
Hi«h p re cisio n lab instrument, for m oni·
torin g and measurinl: fr eque nc ~' a n d .
' ".Iath.'e signa l strenl:th, 3 8 t o. '.000 Mc. m
5 t UlU"1: ranl:es . F or 1 10 " 6 0 c ycle AC . •
Bu i lt ·m po.....er s u p p ly . Original eec uu ~

d iagram m cl u d ed . Checked o u t. Perfect.
L1K F. NEW $ 8 8 .5 0
All tunmg umts available (o r a bo'·e . P. U .R .
H EAU S ET Low im p cd a n c e . With la rge cha mo is ea r ..
c ushm ns. ·'·fl. cord a nd plui:. R eI:. $ 1 2 .50. OUR
SP ECIA L I' RICE $2 .95

~~;~ T.~rp;{~:~~~:~I~~t< ; ; f~~ ~b~~' ~ .::::::::::6:: J,...

G&G RAD IO ELECTRONICS COMPANY
47 W ar r e n 5 1. ( 2 n d F l ) NYC . N Y 10 007 Ph 212 2 67 4 605

T E HMS : 2:,n;-. D"po s it w it h order, bala nc e C_O .D .
-o r· R"m 'l!J Il" 1' in f ull. M ini mu m orde r $5.0 " f' .O.B . NYC .
S u bjt'(· t In prIO r "" Ie " n d p r i...." chllnj:c,

What Mark 's Battery-Booster Does

Accordin g to Mark 's engineering staff,
th e BBR-1 21 6 was develo ped as an in ter­
face device between th e automobile bat­
tery and th e communica tion s transceiver.
Bu t wh at ac tually happens and what value
is it ?

T G· 3 4 A CODE K EYER . s..u-contemec,
<l ut"ma t ic, re pr odu c<,s code p ra ctic e sig na ls
from pa lJ<'r tap.'. " tu 1 2 W PM , Buil t -in
~ p <'a ll<'r. !lranu n.,w with t e ch ma nua l. takl'up
rn ' l a n d AC line eord $ 2 4 .5 0
Cod., pract ice lap.,s for abO"I' I' . V.H .

[I
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EXPE RT REPAI R AND CALI BRATIONSERVIC E

Send For Our BIG CATALOG No. 71

Installation - Set and Forget

After loca ting a suitable flat surface fo r
moun t ing on the car's firewall , I marked
ho le locations using the regula tor as a
templat e , With a #32 twi st drill , the nex t
step was to drill the four holes and mou nt
using sheetmetal screws tho ughtf ully sup­
plied for these pur poses by the ma nufac­
turer.

The simple int erconnec tion s are best
made per diagram sup plied wit h th e unit.
The heaviest practica l wire size should be
emp loye d; I use d abo ut eight feet o f 16
AWG insula ted , making direct co nnection
to the car 's batt ery .

If you plan to install one of these da ndy
devices, do not operate it from a battery
eliminator, etc. Su ch un its runn ing fro m
the I I 7V ac lin e do not have suffi cient
ca paci ty to supply th e necessary peak
curre nts. The BBR-1216 has been designed
fo r use wit h lead -acid storage battery sy s­
tems on ly. Mark engineers, however, sug­
gested that if one mus t op erate fro m some
kind of battery elimin ato r , it is necessa ry
to place at leas t 30,000 mF of electroly tic
capacitance acro ss the battery elimina tor
to provide fo r leak curren ts. Possible solu­
tion : you can .ru n the BBR-12 16 fro m a
l 2V de sto rage battery on the ben ch and a
battery charger may be "floated" across
the bat tery at all times wh en th e
BBR-1 21 6 is o perating.

The regulator first bo osts the availabl e
batter y input voltage to a highe r value and
then delivers a fixe d regulated ou tput
voltage to the eq uipment. Regulat ion of
the outp ut vo lta ge is excellent from 0 0­

load t hro ugh to t he full ra te d out put load
of two amperes maximum . Th e un it has
extre me ly low loss , is highly effi cien t, and
has proved ru gged and reliable un de r test.

I found the BBR-12 16 provided a signi­
ficent boost in range of communicatio n
with our two meter F M unit in the car.
This cam e about as a result of increased
pow er and im proved recei ver perfor ma nce.
No t immediat ely appreciated , however, is
th e fact that th e un it also ac ts to protect
the transceiver from the destruct ive effec ts
of elec trical system volt age surges.

Used: Aeco Rd .:
R-394 REc ei V ER

152-1 72 Me . .5 14.95 $2 2.50
T·278 T RA NSMITTE R

152-1 72MC . . 18,9 5 24 .95
A-251 RE CEIVE R

25-50 MC. . , 19 .95
T-208 TRANSMITTER

25-50 Me _ . . .29.95
CY·938 CABINE T . . . 1.95 9.95
C-847 CONT ROL BOX .8. 95 12.95

Also-Power Supplies.
Amplifief1. Modules, etc.
Write - Ilept. 73

EM. MOTOROLAGOVERNMENT
SURPLUS

TE KT' & H EWLETT-PAC KA RD SCOPE BA RGA INS:

Ask for our Catalog Category #24!

20-L B NAVY POR T ABLE 4 MHZ SCOPE

A N / U SM _3 2 : 10 H z t0 4 M Hz ±2 db. L ine 11 8 v, 5 0 -:-400
H z. 3W P l CR t u b e Wit h rectangular mask &: gratlc ule .
Sensi t . 40 m v r ms /cm &. up, a nd in cl udes calibrator , 350
n s.<><: ,video dday li n e. Inlu t 1 me~ . 28 pf. Swee f triuere d

~ia~l~:L'b~~illi~hce~. d '~~: ~ ~:'if~~~u~i.1S ~ rnte rs for
Good us"d 129.5 0

( O BC at cost I f dcsu-e d , gr t d n o t o ve r 850 ..)

BRAN D _NE W S O L I D-S TA T E S COP E BA RGAINS :
We are no w t he Di stribu tor fu r L ead er Insll . Cor p . QU.\ L
ITY-eON T ROL L E D Imports . Warranty is 2 y .... rs on p a rts, 'i
m o s On la bor. We pay Ih e shippin g to YOUr door llt adver tised
pric ..s ! H er .. t h e y are :

L BO -301 : 3" Porta bl.,.. tri~g <'r"'d . with bot h ve rheal " h ori l_

t~2u,::;~11 ~~~~,,:;;q ;~?¥'-" l~~I : bsP~s~ .. ~ ~. ~.v.r:. s. ~e.n.s~3~:58
LB O _5 01 : 5 " . tr it:ec r<'d . b o t h Vl"rt. & h o ri z. a ccuratdy eali b .
DC- I O MHz. 7 mv r ms sensa. S w ps 0 .2 U Si'C & up.
1 1 " ,, 8 " ,, 1 7 " . 20 Ib s 3 3 9 . rt
L BO _538: 5" Ve eturscope. DC-IO MltL. H ybri d so li d -s\.a l e &
tubes . F E T 's .,.limin.tte display b oune.,. from li n e t ranSl .. n ts
C le ar V..ctc r Pa ~t" rn d isplay . 11 ""8 " ,, 17 " . 30 Ib s . 229.0
l OX Pr obes fo r a b o v t' : I. P H.I OX , .,." " h . Irt .9

BRAN D N EW FRE Q·SHI FT TT Y MONITO R :

~:;.rs,O~J',;~.: ~~~i~~~el!re 's U'fe,;atrb~'J~~~~ lu~O fo6~Jbt i'H~
deviation on built-in VT~)'l . Cost $1100 .0 0 each ! In orlgm a.l
box. wit h uu; truct. b o o k & cord. rob Mariposa. Ca l.. $49.50

RED U CE D R A DIO -REC EI V ER PRI CES :
Start a Ch rist mas L a y -A w a y if you w ish .. . we wi ll
h o ld them. E very r ec e iv er al i gn ed, grtd 199% perfect,
and clean . S P-6 0 Q·J X , doubl e -conversion 540 K H z
c onti nu o us to 5 4 MH z, p lus cry st a l cont r Ol, if y o u
w ish , fo r y ou r 6 most -fav o rite st at io ns . In cabinet,
$299 . 5 0. L ei'S cab in et b u t wi th top & b o«om covers,
$27 5 .00. R 390/ U R R . tr ip le -co nve rs ion, 50 0 KHz t o
32 MHz w it h pro~<:.i s ion d igita l tuning and -:: r ystal
ee re -eeet an d cor rec tor eac h 100 K H z ... o n ly
$59 5 .0 0. R3 90A!U AR adds th e sh arp er CW se lec ti vity
of m echan ica l f ilt er s, o n ly $79 5 .0 0.

R. E. GOOOHEART CO., INC.
Box 12 20-GC . Bel/erly HIlls. Calif, 9 0 2 13
Phones : Area Code 213 , O ffi ce 272·5707

We have D igi t a l Coun te rs , Aeronau tic a l Test
Sets \ A udio T e st Set s O scill a t o r s , VIVr., 'I's,
Precision M et er s , P ul se Ge nera to rs, Sig n a l Gen ­
era t o rs , Diffe re n tial Voltm e ter s , Regula ted
Po w er Supplies, Wa ttmeters, se p ara te Ca talo gs
fo r ea ch Ca tegory _ . . so please a sk for your
n e ed s b y the t ype o f equ ipment y o u need !
T H A N K S!

WE A LSO BUY! WHAT DO YOU HAVE ?

S pc"iali;..ing in .epa ir a nd calibration o f tesl , . amal.eu r , CB,

~~~Ii~~,n;eS:so~~lel~~I\P~~~~·i er:~mC~ldat~~i~'°F'c~~~~~~~~~
a nd c omme r" ia l lic.. n S"s . Write fo r sh ipping in s t r u ctio n s.

SOUTHWEST RAGlO·METRICS
290 Alamo S<l Road , Alb uqu erqu e , N. Max . 87 10 7
Telep ho ne 505·345-0 768 505 ·76 2·2224
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o 15¢ CATALOG on Fiber Optics, 'ICs ' , Semi' s, Part s

3
for
$1

99 j
3 '0" $ 2. 7 .5

P.O. BOX 942 A
Lynnfield , Mass.

01940

"BELL"
TOP
3

7 4 1 OP-AM P ·

AMP

1000
PI V

3Amp
$ .0 8
.n.".aa.2.
.39
.es

FULL
SA L E:
$ .8 8

.99
1.25
1.50

COUNTING SYSTEM

6-A MP
CRY

'0
'00
'00
400

o Du al in line
o T O- 5 c:a se

§
o

WAVE RECTIF~ERS
PRV SALE ~o 6 0 0 1.75

LJ 8 00 1.9So 1000 2.25

"DIP" COU N TIN G ~tu,)
S Y S T E M ~ •

'"d.'" S NH90 . "lIlIl"""SN 744 1. SN 74 75

o a-pc: . ki t . $ 4 .9 5 U ~i~f~ t~~e ~·;.t ~ 8 .88

o NIX I E TUB~' 72 3 VO LTAGE.
B URROUGHS I0 REGU L A T O R

$ 4.50 .... • $1.50 ~, \
3 for $3.7.5

T ype B - 54 41. wit h .. .
dec:i mals 0_9 wide P oslt ,ve or n e ga t,,·e. 0 -
ang le nu merals, 1 6 pin~ . t o- 4 OV, I_w a tt. 1 r; Om R.

7 0 9 OP-AMP ~
75¢ 3 fo r $2.00 ¥"'"

~\

GENERAL ELECTRIC
3·WATT AUDIO AMP

.,.,d ::::, ' 3 .9 51~
\.o... e~\ 3 f o r $ 1 0

Terms: add no et aee. R.. ted: net 3 0 , cod 's 2 i'i <;-; •
Phon.. Ord e rs' Wakefield, ~(as s. ( 6 17) 24.5 -3R 2!J
Re t a il : 2 11 Albio n St.. Wakefield , Ma s s .

Delivers 3 .5 watts c:on t in uo us, 10 ,watts pe ak . W i t h
heat s in ks : miero-mini size: 3/ .. lC lh " '/> ". 9 to
:JOV supply. High s,"nsit lvity. 8 t o 1 6 ohm. For
mono & Stereo phono s. tape, FM. AM. TV. servo.

EPOXY ~
SILICON

RECTIFIE RS

PIV lAm p " 2Amp
50 $.05 $. 0 5

100 .06 .06
200 .07 .0 7
400 .0 9 .09
600 .12 .1 2
800 .15 . 1 6

1 0 0 0 . 1 8 .2 2
"'mlc:romini .. tur..

Mark Model BBR·1 2 16
Te chnical Spe cific ations
Input voltage : 11-15V de.
Output voltage : Preset at the fac tory fo r
l5. 5V de. May be field adjusted by means
of int erna l adjus t me nt for an y output
voltage from 12 to 16V de.
Output Current : Up to maximum of 2
amperes. Output is regulat ed to deliver
preset voltage from no load up to th is
max im um curren t dra in.
Solid-state de vices: Thirt een ; 1a transis­
tors, 2 dio des, 1 zener d iod e .
Fuses: On e 6A inp ut and one 2A output.
Note : Inp ut cur rent drai ns when op era ting
typical solid-sta te 5-watt tran sceiver: Re­
ccrvc : a .5A , Transmit (carr ier ): 1.8A ,
T ransmi t (m odul.) : 2.7 A, Transceiver
"of f" : O.2A .
Control : On-off switch. When switch is
"off," t ransc eiver is directl y con necte d to
vehicle's ba tt ery.
Dim ensions: 5 3/8 in . wide by 2 5/8 in.
high by 7 in. deep.
Weight : Two po un ds.
Price :

Opinion

It 's not oft en I make a blan ket endorse­
ment of any th ing. In fact , this will p rob ­
ably be a first: Yet I feel the Mark
Batt ery-Boost Regulat or rep resent s a signi­
ficant ad vance in the state-of-t he-art fo r
t wo-way solid-sta te co mmunicatio ns eq uip­
ment. In fac t, it 's my opinio n th e un it
sho uld be employed in every mo bile instal­
lat ion to insur e tha t the equipment always
operat es at maximum design effec tiveness.

Mark Prod uct s Company is located at
543 9 West Fargo, Skokie , Illinois 60076.

In hookup, prope r observance of po lar­
ity must be for emo st in min d wh en co n­
nect ing the un it to the battery . Negative
ground mus t be used or a tra nsist or will
blowout! (I ncidentally , im pr oper polarit y
voids Mark 's o therwide excellen t war­
ran ty ).

A fea t ure J apprec iate is th at bot h in put
and outpu t fuses are mount ed inside th e
well-co nstructed unit (6 ampere, 3AG is
the input ; 3 am pere, 3AG is the output) .
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PROPAGATIO :,\ CIIART
J. II. Nelson

READER SERVICE
Good: Open/Fair : O/I'oor: 0

September 1971
Please either tear o ut t his list of ad vertiser s a nd send

it in to 73 with as ma ny boxes checked o ff as you
wou ld like to see b rochu res. data sheets o r cata­
logs .. . o r else make a co py and send that in . Do NOT
fail to se nd fo r da ta o n t ho se prod uc ts a nd services th at
inte rest you. Yo u r magazin e w ill be as la rge as the
number o f ads allow it to be _. . so the more you
encou rage th e adve rti sers t he b igger magazine you w ill
have . Whe n you send for infor mation , the advertisers get
encou raged. Se nd.

Wesley W . F loyd what is y our address?

SUN MaN TUES WED THUR H I SAT

1 0 0 4
5 6 7 8 9 @ @

@@@@ 16 17 18

II2 @ @ @ @ 24 25

26 27 ~ @@
EA S T E RN UN I TE D S T A T E S T O :

Mail to : 73 INC., PETERBOROUGH NH 03458

Add ress _

ADVERTISER INDEX September, 1971

0 A lden 76 0 K Enterprises 55

0 A ll ied 27 0 Lewispaul 124
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0 Co m m un ic. S pec. 99 0 Pal 99
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0 Freck 51 0 S.W. Radio 126
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