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A. Prose Walker , an engineering
consulta nt an d fo rme r FCC staff
memb er, has been named ch ief o f the
Ama teur and Ctuzens Division suc­
cee ding Evere tt G. Hen ry , who ret ired
ea rlier th is year . Mr. Walker had head­
ed his own consu lt ing firm after ser­
ving as a consul tan t with a Washi ng­
to n, D.C, engineerin g gro up. He was
employed by Collins Rad io from 19fi 1
to 1968 in variou s posit ion s, inc luding
mos t recentl y , manager of broa dcast
and gene ral co mmunications in Wash­
ingto n, D.C. From 1953 to 196 1 he
was man ager o f enginee ring for the
Nati on al Associat io n of Broadcaste rs
and in 1960 was the edito r-in-ch ie f o f
th e NAB Engineeri ng Hand boo k. Mr.
Walker join ed the FCC in \ 940 . Dur­
ing World War II he worked in the
area o f radio intel ligence and direc­
t ion -finding , mov ing to the' Broad cast
Bureau in 1940. As chie f o f th e TV
allocat ions branch , he par ticipated in
the 1947 Atlantic City World Adm in­
ist ra tive Rad io Co nference and atten d­
ed the high freq uency broadcast con ­
fere nces as a member o f U.S. delega­
lion s.
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freq uency range in AM, CW, SSB,
FSK, FAX modes , and will accep t any
one of severa l freq uency contro l plug­
in unit s (V FO . Synt hesizer , F ixed
Chan ne l Crysta l Con trol). Both th e
VF O and Synthesized versio ns were
tested and qua lified. The des ign con ­
figu ra lio ns prov ide for a wide varie ty
of mult imod e and mu ltip urpose appli­
cati ons. Addit io nal ma rkets for the
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Natio nal Rad io Com pany, Inc. of
Melro se, Mass. recentl y anno unced the
att ainme nt of a major milestone in th e
company 's revita liza t ion prog ram. T he
HRO-60 0 VLF -HF FUll-cov era ge Re­
ceiving System was suc cessfully test ed
and q ualified against an up-graded
spe cifica tion invo ked by the United
Kingdo m Min ist ry of POSI and Tele­
communicatio ns. NRCl' s HRO-600 ,

int ernat io na l com mun icatio ns tra ns­
mitt ed by ama te ur sta tio ns " to mes­
sages of a technical natu re relat ing to
tests and to remar ks of a persona l
cha rac ter fo r which by reaso n of their
unimport ance, recourse to Ihe pu blic
telecomm unicat io ns service is not jus­
tified ." While there is no simila r pro­
visio n a pplicable to do mest ic ope ra­
tio ns, Secti on 3(q ) o f th!= Co mmunic ­
aucns Act in e ffect defi nes a n ama­
teu r o pe ra tio n " as a perso n int erested
ln rad io tech nique solely with a per­
sonal nirn." Ex tens ive usc of ama teur
rad io for an y third part y wo uld no t
ar'nenr 10 he compati ble with tha t
defi nition .

As previously no ted, there is gen­
era l recogniti on of the pub lic benefit
derived from limited usc of ama teur
sta tio ns o n behalf o f suc h orgumza­
no ns as the Ked Cross, Eycb.mk, a nd
the Nationa l Cys tic F ibrosis Fou nda­
tio n. Such recognit io n may no t , ho w­
ever , he nea rly as uni vers al when
co nside r ing the possib le use o f ama ­
teu r rad io on behalf o f o ther no n­
profi t , public service o rganiza tion s
such as po lit ica l parties, stu den t or­
ganizations, vario us churche s and mis-.
sionary socie ties and a large numb er
of ot he r and mo re co ntroversial
groups.

In o rder to assist the Co mmi ssio n
in mak ing dete rmina t io ns in these
impor tan t an d co n tro versial areas, all

"EYEBANI" INDUIRY PlANNED
_ ... i ~ . .. . _

The "Eycb:mk " controversy has
had its impact on the FCC, with the
resu lt tha t the Com mission will co n­
duc t an inqu iry into app licab le
" Rules."

The Co mmission 's Rules gove rnin g
the amate ur radio service proh ibit
issuance of an amateur sta tio n license
to 11 "sc hool, company, cor pora tion,
associa tion o r ot he r o rganization, nor
for its usc . . . " (Sect ion 97 .39). The
only e xcep tio n is fo r " a bo nafi de
amateur organiza tio n or society. " An­
other Sectio n , 97 .107, perm it s an
exce ptio n during decla red emergen cies
whe n nor mal communications are dis­
runted.

Over the years, however, amateur
statio ns have been used for no nemer­
gcncy co mmunications in behalf o f
cer tain no narnatcur organ iza tio ns such
as the Red Cross, Eyebank Associa ­
tion , an d the March o f Dimes. T here
has bee n general agreement that th ese
operatio ns are meri to rio us .

Recent developments have required
II closer look at the req uire me nts of
the rules in rela tio n to operation in
the int erest o f other th an amat e ur
orga nizat ions . "The re is evidence of a
considerable proli fer at ion of no nurna­
teur organizatio ns wit h an in terest in
the usc of ama teur freq uencie s and
am a te ur stat ions fo r purposes which
ma y well lack the universal accep tab il­
ity of Red Cross and Eyebank o bje c-



REPEATER
DIRECTORY
UPDATE

We try to keep our op en repeater
directory curren t and up-to-date.
However, new repeat ers are coming on
the air every day and others are
changing freque ncy and add ing chan­
nels. As a result of all this activity
many errors and omissions have crept
int o our directory .

Below are the changes and correc­
tions since the public ation of our last
compre hensive directory in the April
1971 issue of 73 . We invite our
readers to write in with any correc­
tions and new informat ion on repeat­
ers anywhere in the world. With con­
tmued help fro m our friends we can
ma intain the most com plete repe at er
directory available.

34 /94 means th e stan dard channel
of 146.34 MHz in put and 146.94 MHz
output . All other frequencies are list­
ed in megahertz with the input chan­
nel freque ncy first

Again - please keep 73 inform ed
of any oth er changes or errors.

1000--499
$0 .29 ($0.37)
0.29( 0.4 1)
0.30 ( 0.37)
0.30 ( 0.4 1)
0.16 ( 0.26)
0.17 ( 0.30 )
0. 17 ( 0.26)
0. 18 ( 0.30)

receiver are: marit ime shore stat ions ,
air-ground facilit ies, overseas com­
munications networks. VLF-HF mon i­
tor instaJlations , radio frequenc y con­
tro l act ivit ies. and instrumen tation
programs.

Quanti ty production of the HRO­
60 0 is curr ently unde rway, and it is
an ticipated tha t the receiver will be
available for delivery in August , 1971.

The eight tra nsistor types are
backed by more than 25,000.000 de­
vice-hours of reliabili ty testing, and
exhibit failur e rates which are amo ng

the wry lowest in the industry.
For more information , contact the

Technical In forma tion Center, Mot or­
ola Semicondu ctor Prod ucts Di- Box
2092 4, Phoenix AZ 85011';

I The ARRL has published a shee t
U JI l ' ~'" manufac turers who will
supply a high pass fil ter for the
suppression of interference. The list of
twelve manufacture rs is available free
for a SASE sent to the League' s
headqu arters, 225 Main St., Newing­
ton CT06 1I I.

Quantity/Price
J 00-99 9

$-0.39 ($0 .50)
0.39 ( 0.55 )
0.39 ( 0.50)
0.3 9 ( 0.55)
0.2 7 ( 0.3 5)
0.28 ( 0.4 0)
0.28 ( 0.35)
0.29 ( 0.40)

;;; I ARRL OFFERS
~VIINFORMATION

(Note : Figures in paren theses
are the for mer prices.)

1-99
SO.55 ($0 .75 )
0.55 ( 0.82
0.55 ( 0.7 5)
0 .55 ( 0 .82)
0 .39 ( 0.52)
0.40 ( 0.60)
0.40 ( 0.52)
0.4 1 ( 0.60)

Movinq? Please
Let Us Know!

Type

IN39 03
2N39 04
2N3905
2N3906
2N412 3
2N4 124
2N4 125
2N4 126

the lat est in a 40-year genetic line of
high frequency rad io receivers, is the
first Ll.Sc-designe d and manufactured
equipm en t to pass this specificati on.
The specificat ion is in tended for use
by the world-wide maritim e services
for a ship's main and/ or single side­
band receiver.

The HRO-600 is capa ble of opera­
~;"E, over th e I 0 kHz to 30 MHz

Phoenix . . . Motorola has just an­
nounce d lowered prices for eight pop­
ular small-signal plastic trans istors .
Old and new prices are as follows :

Instrument Flight Research , Wichi-
ta, Kames, has been acqui red by
Regency Elect ronics of Indianapolis,
Indiana. Floyd O. Ritt er, Regency
president, said the pur chase was con­
summated by exchange of Regenc y
stock for all assets and business of the
IF R company .

IF R manu factures aviation elec- I-;;;:;;;;:;;;;:;;;;:;;;;:;;;;:;;;;:;;;;:;;;;=====,-j
tronlcs test equip ment. Regency Avia- r i
tion Division marketing officia ls, who
will assume IF R sales responsibilit y.
state that combining the two com­
panies shou ld result in great sales
efficiency for bot h firms.

int erested parti es are requested to
submit comments and suggestions rel­
evant to the following issues:

I. Are any restrictions on th e use of
amateur stations in behalf of non­
amateur organizati ons warranted ?
II. If ama teur radio stati ons shoul d
be permi tte d to furnish a communi­
catio n service to nonamateur organ­
izations: I

(A) To what types of organize- ~~;-;':':::--;=--':';'-"::::::~"--::::-':::':::'-'-===:::='-==:::':""::'
tions?
(B) What types of activ ity or
communic ation sho uld be per­
mitted ?
(C) If there is to be a distinction
between emergency and no n­
eme rgen cy co m m un ications ,
should emergency communica­
tions be limit ed only to those
situatio ns where norma l commu­
nications are disru pted?

In accordance with provisions of
Section J.4 I 9 of the Rules, an origina l
and 14 copies of all com men ts, sug­
gesti ons, pleadings, briefs, or other
do cuments shall be furnish ed . th e
Commission. Tell the bo ys in Washing­
ton what you think.

REGENCY
ANNOUNCES
AQUISITION

tives," the FCC said. Unlimited opera­
tion in behalf of such organizations
cou ld generate large numbers of new
netwo rks and' the use of amamateu r
rad io as a medium for the organized
advocacy of social, political or eco­
nomic views cou ld preempt amat eur
frequencies to the ex clusion of the
individual amat eur for whom the ser­
vice was intended.

The current r ule is clear and un­
ambiguo us. It permits no such opera­
tio n other than as previously noted.
Therefore, while the Commission es­
sentially agrees with th ose amateurs
who believe tha t limited comm unica­
tions in behalf of the Red Cross,
Eyebank , March of Dimes, Nationa l
Cystic Fibro sis Foundation, and simi­
larly oriented organizations are meri­
tori ous, it concludes th at they are not
permissible under Sections 97.3 9 and
97.107 as the y now read and , if the
com municati ons are to be permitt ed,
the rules must be amended.

If th is is don e, th e question is
raised as to whet her some restrictions
on the kind of organi za tions to be
inclu ded and limitations-on the type
of communicat ions so permit ted will
be required . The lines of demarcation
between organizations to be made
eligible and the typ es of commun ica­
tions to be permitt ed are by no means
clear. It is one of the purposes of this
Notice of Inquiry to elicit information
and comment on the extent , if any, to
which restrict ions and limitatio ns
should be impos ed.

Another factor to be considered is
th at Sectio n 2 of Art icle 4 1 of the
Int ernational Radio Regulatio ns limits

Jim Isham W8TXX of the Heath
Compa ny recentl y stated in the Phil­
mont Mobile Radio Club Blurb if the
HW-IOO owners wanted to inc rease
their receiver sensitivity the y can
change V-10 and V-I I to 6HS6's and
they will see a marked change in
receiver sensitivit y. No other changes
are necessary.j ust the tubes.

HW-100 OWNERS

News Page One
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An Old Edi tor?
Ken Sessions. who leaves us with

this issue , has been one of the best
edi to rs 73 has ever ha d . Ken was
respon sible for the new an d flashy
layo uts o f t he art icles, the heavy
emp hasis o n FM , and the virtu al elim­
ina tio n of spcling errers. Unde r his
guidance 73 has cont inued 10 grow
during a lime of dep ression in the
elec tro nic fields which has severely
hurt some of the other ham maga­
zines.

All o f us a t 73 will miss the warm
perso nal friendsh ip and en th usiasm he
brought 10 the job . Ken has promised
to co ntinue to wri te art icles and keep
the FM information coming in , so he
will certainly no t be dro pping OLi I
completely. We all wish him well at
his new an d bigger job.

All of whic h means tha t YOu are
stuck with me as edito r again. On the
plus side [ sho uld po int out th at
wha tever I lack in ma turit y and com­
mon sense I make up for in impu lsive­
ness,

Good luck, Ken. . good luck, 73
reade rs.

FM ill 73
Has there been too much FM cov.

erage in 73? A few readers have
com plained abo ut this. Even mo re
readers arc in favor of the FM cover­
age. Perhaps some perspective is in
ord er - call it j ust ification , if you
like .

Amateur radio has been kind of
dragging along with little new 10 fire
the imagina tion since the change 10
sideband some ten years ago. The
changes in th e General class band

EDITORIA L BY WA YNE GREEN

yo u can get a fine litt le FM rig and
you are on Ihe air through the local
repea ters. You can use it in the car, at
home , at wor k, or even in a boa t.
Morc and more han d un its are coming
ou t, 10 0 . While no t too many of us
can plunk down a long one for a
sideb and station, two short ones
aren' t all that hard to come by.

While I may be pat tin g 73 on the
back more than it deserv es, I do no te
that a lit tle over a year ago there were
on ly a couple of FM rigs available and
tod ay there are over a do zen and the
big prob lem is back orde rs. Distri­
but ors are raising cain tr yin g to keep
unit s in stock. This is fine fo r the
amateur equipment industry (and
they nee ded somet hing like ol h is pretty
despera tely), but the main benefa cto r
is amateu r radio itself ... with thou­
sands of statio ns coming on FM and
having a ball.

Whilc we wo n't be hi tt ing FM quit e
as hard in the future, more due to Ken .
mo ving on to a mu ch bigger jo b than
any change in our thinking, we will be
running all the good technica l and
construc tion materia l we can ge t our
hand s on plus keeping litt le ite ms such
as the repeat er directo ry up to da te,
testing new FM gear an d the like.
Keep those arti cles acoming in . .. and
those repeater changes and additio ns.

Errors in 737
Sa int: naive readers have the ridicu­

lou s idea tha t the gammatical, spelling
and typesett ing mistakes in 73 are
acciden tal. No such thing. This is
merely one aspect of our a tte mp t to
maint ain our image as an amateur
magazine. Perfection would be too

WWV-WWVH
CHANGES
BROADCAST
FORMAT

Re ported by W2AXU
When you tunc in WWV for time

signals or pro paga tio n information af­
ter 0000 hours Greenwich Mean 'Time
(GMT) July I , 1971, yo u will hea r a
different program format than you
have been accu stomed to over the
years. The Morse code transmissions
will be gone and the announcements
o f time and other informa tion will be
made in votce. The time will be
ann ounced every minute instead of
every five minu tes. A male voice will
he used by WWV and a female voice
by WWVH to dist inguish between
them. The ca rrier freq uencies will
remain t he same - 2.5 MHz, 5.0 MHz,
10.0 MHz, 15.0 MHz, 20 .0 MHz and
25 .0 MHz. The frequency accuracy of
the two stat ions is con trolled by th e
NBS Atomic F requ en cy Standard at
Boulder , Colorado . WWV is in Colo­
rado and WWVH is located in Hawaii.

The format of the broadcasts from
the two sta t ions will be similar but to
avoid confusion between the two sta­
t ions, they will use alternate time slo ts
fo r the tran smissio n of tones, an­
nouncemen ts, e tc. The standard time
tick each second will remain.

Each hour will be divided into one
min ute slots. Each min ute (except the
first) will begin with an 0 .8 second
100 0 Hz tone at WWV and 1200 l iz at
WWVH. The first minu te of each ho ur
will begin with a 1500 Hz tone at
both sta tio ns. The one minute slots
will be divided in to 11 45 second
segment and tw o 7.5 second segmen ts.
On alterna te minu tes the 45 second
segmen t will con tai n either a sta nda rd
lone (po ssibly 600 li z) o r an an­
noun ceme nt.

It is int erestin g 10 no te that th e
announcement slo ts will be available

Repeate r I'robl ..ms
II cer ta inly is easy fo r me to sy m­

pathize with peopl e who wri te in
tellin g me o f their repeater problems,
Perhaps a bett er word wou ld be "e m­
pathize," I've installed a nu mber of
repea te rs over the past few years and
I've never unleashed one yet with ou t
co nt roversy, co mp laint, and hard fed ­
ings on the pa rt o f at least a vocite r­
ens handfu l.

Here ill New England th ere are
dozens of repeaters opera ting suc cess­
fully ; but the road to success was
rocky indeed for virt ually all o f them.
Th e WIALE repeater , for example,
went up so me time ago nea r Concord ,
N.H. Its du ty cycle was the source of
cont roversy, because it was on the
po pular .34/ .94 set fo r 12 minutes,
then it reve rted to .46/ .94 and
52.5251.94 fo r 3 minutes . If the tauc r
operat ion al sets were active, th e re­
peate r stayed in tha t mode, leaving
the .34 /.9 4 users with no rep ea ler.

Then a nt: day along came ano th er
amate ur and ano ther repea ter. This
repeate r, assigned to K IZJ H, was to
op era te ,34/.94 co ntin uously. The
only t rou ble W:lS the fac t that th e
repea ter's range overlapped with
WIAL E, so a few people - those most
affec ted by the overlap - com pla ined.
The K I ZJ H machine was ru nning too
much po wer on the ou tput , and mo­
biles with low po wer couldn ' t key t he
repea ter even when they cou ld copy
the ma chin e fu ll quiet ing. The output ,
they said , was causin g interfe rence in
some places with WIALE. But John
Bert ini, the repea ter owner, was con­
vinced thut the low-power mobil es
should increase thei r po wer if they

in additio n 10 all of Rhode Island .
most of Co nnec ticu t and Vennont , all
of New Ham pahire, all of Massa chu­
setts, and the grea ter part of Maine.

Needless to say, the repeat er d rew
it s share of fire from th e members of
the o ther repeat er grou ps. Amateurs
who were no t members of the o ther
groups, of co urse, were delighted with
the repea ter and th e cove rage it o f­
fe red. L1 u t sta t ions in Boston found
that they co uld key the 73 Magazine
repeater (WA IKGO) as well as thei r
own loca l machine with each tra ns­
mission. And to the ir dismay, the
output o f the WA IK GO repea ter was
,IS po ten t in Boston as the Boston
repeater itself. Users of W1ALE and
KI ZJ H had simila r reports. Th ey
fou nd it di ffic ult to com municate on
their own private repea ter when the
WA I KGO repea ter was being used .

Wayne and I decided to mov e the
repea ter to ano ther set of frequencies
(146.37/146.73 ) to avoid fu rth er in­
terfe rence to the o ther repea te rs. but
we me t with a number of objec tio ns
fro m the amat eurs who liked the
ex ten ded .34/.94 coverage.

Should we change the repeate r out­
put? Shou ld we leave th e repeal er on
.34/.94? We at 73 are faced with a
dilemma of concepts : On the one
hand, there are people who believe
that .34/.94 should give satu rated
ccverngc over as mu ch area as pos­
sib le - the who le U.S., if such were
feaslble. On th e o ther hand , there are
o thers who feel that .34/.94 sho uld be
used fo r limited coverage over small
areas only. Th ose who ta ke this ta tt er
view fecI that transien ts get the advan­
tage of a repeater no matter where
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Tell our

Adv erti sers

Yon Saw it

ill 73

REWARD

A reward is offe red for info rma tion
lead ing to the capture o f Eddy Cur ­
ren t , charged with the induction of a n
IR yea r o ld co il called Milli Amp ,
fou nd half cho ked and ro bbed of
valuable je ules . The unrecli fied crim­
inal, a rmed wit h a carbon rod escaped
from II primary ce ll where he had bee n
kep t in io ns. T he escape was planned
in 3 phases. Fi rst he re fused the
elect ro ly tes, the n he cli mbe d th rough
a grid , despite the impedance of war­
dens and finally went to earth in a
magnet ic field. He has been missing
since Farud uy. It is tho ught that he
escaped on a megacycle . Amen.

th ey go beca use of the proclivity of
repe ate rs o pera ting o n that pair of
channels. Pro po ne nts of the fo rme r
idea feel tha t .34/.94 sho uld be a
un ive rsal, superrange set o f fre­
q uencies, and that local re pea ters
sho uld be o n o ff-chan nels.

So I ask fo r the o pin io ns of the
ama teu r FM wor ld a t la rge. What do
you lIiink? Do you feel tha t super­
machines sho uld dom ina te .34/.94?
Do yo u th ink local-co verage repea ters
shou ld dom inate .34/. 94? What we do
with the WA IKGO repe ate r will de­
pend o n the o pinion s a nd reason ing of
th e roM readers who write in. Tell me
what yo u think .

F rom Mars Newslett er England and
Cheese Bits

want ed to use h is rep ea ter . and he
held his groun d. Even tually , the in­
habi ta nts of bo th repea ters grew ac­
custo med to having them bo th on the
air, and the co n troversy abated.

T hen alon g Clime WAINJR , a re­
pca tc r in Bosto n. T his repea te r was
insta lled bec ause neit he r ALE no r
ZJII offer ed any kind of cove rage
fro m the big city . But the peo ple who
were using the K IZJ H re pea te r
moaned and groa ned beca use the NJR
mac hine was cramping their style near
the fringe are as between the two
re pea ters. Clear ly , the shoe was o n the
o ther foo t .

To placat e the peopl e using the
other repeat ers , I'm told , the offi cer s
of the WA I NJR repeater lo we red
their power , thereby red ucing cover­
age to th e im med iat e vicin ity of Bos­
to n. It didn 't stop the grip es, bu t it
red uced them to an insignifican t whis­
per . And three repe at e rs were ope ra­
tio na l o n the .34/.94 pair , all of which
had a rest rict ed area of coverage, and
all o f which o ver lapped with the
others in so me places.

Here in New Ham pshire , we were
repeat er shy . Inhabit an ts of the Pe te r­
boro ugh arcu (and indeed virtually all
o f So uthern New Ha mpshire ) co uld
key any o ne of the three .34/. 94
machines if they were eq uip ped wit h
fair ly high-powe r base stati ons a nd
efficien t beams . Hut mo bile o pe ra tio n
was o ut o f th e quest io n. So I insta lled
a .34/.94 repeater o n a mo untain to p
near Peterbor ough .

As it hap pens: the repeater I pu t up
has no measu rable desensitization: this
fact , co upled with the elevat io n nr
which the system is mou nted , aC- 1

co rded a degree of coverage that --==============~
surp rised ever yone, including me. F I
With ,1 lOW o utp ut signa l on the
repeater transmitter, relia ble tw o-way
co mmunica tio n range can be ma in­
tai ned be tween l OW mo biles us far
sout h us the New York bo rder to as
far nort h as the ce nt ra l port io ns of
Maine. In esse nce , the repeater range
inclu des a ll the arcus covered by the
three previously me ntio ned repeaters. I I j

DEAR DUMMY: Keep q uiet.
T hese two will pro bably talk them­
selves oul. A wo ma n who can 't lure
her man away fro m a piece o f mach in­
ery has no imagina tion, Too ts.

(Reprinted by permission of Publish­
crt-Hall Sy ndicate and Ann Landcrs.}

to Govern men t agencies to use fo r
the ir ow n purposes . T he slot s not used
will be filled by ano ther st andard
tone, p ro bably 500 Hz. To preve nt
in terference bet ween th e two stat ions
wher e they ca n be rece ived simulta ne­
ously, one sta tio n 's an no unce me nts
will co incide with the ot her' s to ne.

T he first 7.5 seco nd segment fol­
lowing the 45 sec on d segme nt will be
used by WWVtl to an no unce time
while WWV will be sile n t . The seco nd
7.5 second segme nt will be used by
WWV to anno unce t ime , WWVH being
silen t .

Each stat ion will om it for 5 mi n­
ute s of each hour all to nes and an­
nouncements during the 45 second
segme nt s. This period will begin fo r
WWV at 45 minu tes past the ho ur a nd
for WWVH at 15 mi nut es past the
hour.

A special 440 Hz tone will be
bro adca st by WWV for 45 seconds
beginning one minut e past the hom
and by WWVH two minu tes pas t the
hou r. This tone can bc used to mark
the hours on st rip-chart reco rders or
o ther instruments . T he to ne will be
omitted d uring the zero hour of each
UT day.

In su mma ry , the standa rd time and
freq uency stations WWV and WWVII
will revise their tran smissio n program
forma t on Ju ly 1, 1971 at 0000 ho urs
GMT. Time an no uncemen ts will be
made in voice every minute - a ma le
voice fro m WWV and a fe male vo ice
from WWVH. I

Co ur tesy of W2AXU and the Mt .
Airy VHF Radio Club newsle tt er
Cheese Bits.

., .W2NSD/ I -

profcsslnnal and pu t us in a class wit h ,
ugh, QST. In orde r to avo id this we
inte nti onally incl ude fo ur tee n errors
in eac h and every issue, thus prese r­
ving o ur image as blundering ama­
teu rs, no t on ly at the rad io hob by ,
hu t a t publishing. We arc pre paring
ce rti ficates of merit fo r reade rs who
manage to spot all fo urteen errors
three mo nths running,

WilYS il!l'way"'{
T he ne ws pages are prin ted side­

ways and in sma ll type fo r one basic
reaso n: the materi al is of far less
long-term value than the articles and
thus doesn' t really jus ti fy taking as
much space as th e ar ticles do.

The side pages permi t us to get
alm ost 25% more material on a page .
T he small er type Increases thi s even
more with th e result that we are ab le
to cram abo ut two a nd a 'half pages of
material on to eac h news page . If we
were to prin t the news the same size
as the art icles, six double pages of
news, le tt ers and caveat emp tor wo uld
fill over 30 pages of the magaz ine .
Now be honest .. . wou ldn't you rath­
er have a littl e eyestrain on the news
and have that many mo re art icles?
Your eyes cer tain ly are n 't any wo rse
tha n mine , a nd I can read th e news if I
put o n my glasses.

dinner and ma kes a beeline for the.
radio .

Last week he co uld n ' t co ntac t the
lad y for th ree day s and he was a
wreck . When he fina lly reached her
she e xplained she'd been ou t o f town.
He sco lded her for not letti ng him
know she was leaving . . said he was
"worried sick." T he whol e thing was
so cozy I fel t like helt ing him one.
Furtherm o re, this ham thing is inte r­
fer ing wit h o ur sex life because Ha rry
stays up un til 2 a.m mos t nigh ts. (I
thin k she does it o n purpose.}

Now I wish he were back playing
cards. wh a t sho uld I do? - DU MMY

ANN LANDERS

IN 73??????

DEAR ANN LAND ERS: A few
yea rs ago my husba nd used to play a
Jot o f ca rds. Harry was gone five
n ights a wee k. The onl y time I saw
him was when he'd nave the card I I
gam e at ou r ho use. I go t fed up
maki ng sand wic hes. em ptying ash trays
and cull ing my way th rough cigar
smoke. One day a friend to ld me how
she cured he r husband of the same
th ing. She go t him inte rested in a ham
radio .

This is not a cheap ho bby , bu t I
deci ded it was wor th it. I bought
Harr y a set as a surprise bir thday gift.
Within weeks he gavl' up the cards to
st;IY horne and hum it li p . Now he has
started u sh or t-wave ro mance with
som e wo man who lives ill San An­
ton io , Tex. Sh e has a vo ice like Lady
Bird Jo hnso n. The ir three-ho ur co n­
versati o ns arc making me sick. Harry
rushe s hom e fro m work, bolts his

segmen ts. the d ro pp ing sunspo t num­
bers. and other fac to rs have wo rked to
lessen enthusiasm .. . a nd fu n.

Somet hing new was in o rder.
Something fun. T wo-m ete r FM looked
to me as if it wou ld fill the bill.
Repea tl;' rs hud add ed that certa in
so me thing whic h changed 2 me ters
fro m a frust ra tio n to grea t fu n. As
soon as I had my first perso nal cxpe n­
encc th ro ugh a re pea te r I knew lI111t
t his was the wa y to go and , thro ugh
grea t luck, was a ble to get Ke n Scs­
srcns to guide 73 o n the path to FM.
Sure, we 've gone a bit overbo ard , bu t
wasn 't it wo r th it '! Tho usands of 73
readers have succumbed to the sire n
call und are having the time of the ir
lives.

Loo k at it this way. A lo w-band
statio n generally 1"1 ll1S abou t $1000 hy
the time yo u have the transceiver,
tow er , and an tenn a. For abo u t 5200
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ULSTER COUNTY AWARD.
County Award. Th is cer tificate is issued by th e Overlook Mountain Amat eur

Radio Club , Kingston, N.Y. for contacting amateur radio stat ions in Ulster
County , New York. No time , mode or band limitations. DX stations (inc luding
KH6, KL7) must contact any two sta tio ns in Ulster County, N.Y., U.S. amate urs
mus t contact thre e sta tions. Charge : 50 cen ts to W-K stations ; 4 IRC' s for DX
stations. Send log data to Haro ld Twiss, WA2RXF, Coun try Lane , Lake Katr ine,
NY 12449.

WINDSOR AWARDS
International Freedom

Festiva l Award
All contacts must be made in the
period fro m June 24 to Ju ly 20 , 197 1.
Only contacts with Windso r club­
members shall be coun ted .
Two-wa y com munic at ions with an ex­
change of reports mus t be established.
Continenta l USA & Canada require 5
contacts; OX stations require 3 con­
tacts; Essex county , On tario, requires
10 contacts.
Send certified copy of log to Windsor
Amateu r Radio Club , Box 1322 ,
Windsor J4 , Ontario, Cana da.

Ro se City Award

All contacts (aft er Sept . 1) must be
mad e with members of the WARe.
T wo-way communications with ex­
change of reports mu st be estab lished.
Essex county amateurs require 15
con tacts and all other stations ate
required to work a minimum of 5
sta tions.
Send certified copy of log to Windsor
Amat eur Radio Club .
There is no charge for either award.

WORK THE CAPITOL
Th ere is a nice certificate for work­

ing W3USS located in the U.S. Senate.
They are often activ e Mondays
thr ough Fridays from 1800 to abou t
1900 GMT. The best place to loo k for
them is between 2 1350 and 21360
kHz. For the certificate, send 2 IRCs
and a large envelope to W3USS, Capi­
tol Hi11 ARC, Box 73, Sena te Office
Bldg., Washington DC 205 10.

Christian Amateur
Radio Fellowship

The Christi an Amateur Radio Fel­
lowship will ho ld a work shop at the
North American Christian Convention
to be held in Dallas TX Ju ly 8 , 197 i .

'71 DELTA QSO PAR TY
All amateurs are invited to part ici­

pate in the second annual Delta QSO
Party which is spon sored by the Delta
Division of the America n Radio Relay
League.

Contacts must tak e place from
20 00 GMT Aug 28 to 0200 Aug 30 .
No time or power rest ricti ons .

Ama teurs outsi de the Delta Divi­
sion will attempt to contact as ma ny
amateurs inside the Delta Division
(AR K, LA, MISS, TENN) as possible.
Delta Division amateurs will attemp t
to con tact as many amateurs as pos­
sible both inside and outsi de of the
Delta Division .

The exchange will consist of QSO
Numb er, RST, and QTH (ARRL sec­
t ion for non- Delta Division, co unty
and state for Delt a Division ). Logs
mu st include date/ tim e, station work ­
ed, excha nge, band, emission, and
mu ltiplier. Sta t ions may be worked on
each ban d/mode. Mobiles may be re­
worked if they change counties.

For more info , write: Malcolm P.
Ke own W5RUB, 2 13 Moonmist,
Vicksburg, Miss. 39180 .

PENNSYLVANIA
The 34th annual hamfest of the

South Hills Brass Pounders and Modu­
lato rs will be held on August 1 from
noon til dusk at St. Clair Beach,
McMurray PA, 5 miles south of Mt .
Lebanon on Rt . 19. Swap and shop ,
picnic space for the family, mobil e
check-in on 29 .0 and 5004. .l nforrna­
tion and pre registra tion at $ 1.50 per
ticket ($2 at door) from Lou Cowa n,
26 Grape r sr., Pit tsburgh PA 1522 7).

The Two Rivers Amateur Radio
Club of McKeesport will conduct its
seventh annual hamfest on Sunday,
Ju ly 18, This event will be held at the
Balka n grounds, Coul ter Road, Me­
Keesport, Pennsylvania. Our past ham-

WAS-AT AWARD
The Dayton Am ateur Radio Asso­

ciation will sponso r a "worked all
sta tes-by amateur te levision" award to
encourage and prom ote the latest
mode of com mu nication by amat eur
slow-scan television. A handsomely
engrave d plaque will be presented to
th e first amateur who completes SO
state two-way contacts by SSTV . At
this time there may not be SSTV
stations in all SO states , but this nove l
means of commu nication is growing
so rapi dly that all states will soon be
covered. In fact, a DX-ATV Centr y
Club (Worked 100 Countries) recogn i­
tion is very possible with in the next
year.

Th e WAS-AT award will be made
wit h adequate recog nit ion and public ­
ity to the various radi o pub lications at
th e tim e of the pre sentation. The
following rules are established for th is
DARA award:
1. Contacts must be made to all 50
sta tes from the same transmitter loca­
tio n starting April 14, 197 1.
2. Proof of the SSTV con tact shall be
a photograph tak en of a reada ble
received picture showing the con­
ta cted station's call lett ers or his
symbol. In lieu of a photograph, a
recorded tape (';4" aud io) may be
submitted , showing the received pic­
ture of the call le tt ers or symbo l.
3. A log shall also be submitted.
show ing th e station contacted, loca­
tion, time and date, freq uency used,
and the type of video equipm ent of
the contacted station. A statement
shall acco mpany the log, stat ing tha t
the cont acts listed are in accorda nce
with the regular station's log and tha t
FCC ru les have bee n complied with on
all contacts .
4 . Photos and recorded video tapes
which are submitted , may be cop ied
by the DARA for the reco rd , bu t will
be returned to the cont estant after the
award is made.

in advance are $2 ; at doo r are $2.50.
Children 5-12 , 75¢, For raffles and
t ic ket s write to Eric Strassler
WA2NLP, Ticket Chairman, 15 Cres­
cen t Ave., Passaic NJ 07055 .

MASSACHUSETTS
The first Nobarc hamfest will be

held Augus t 22 at the Litt le Red
Schoolhouse, Williamstown, Mass.,
11:00 a.m. - 7 :00 p.m. Activities
include technical ta lks, demonstra­
tions, transmitter hunts, YL demo n­
stra tions, fam ily activities, flea mar­
ket , and , disp lays . Talk-in on 146.94

MANITOBA B.C.
The eighth annual intern ational

ha mfest will be held July 10 and I I at
the Intern ationa l Peace Garden . Th is
hamfest is jointl y aponsored by the
Grand Forks, N.D. Amateur Radio
Club and the Amateur Radio League
of Manito ba, and is held annually in
the beautiful Peace Gardens bor dering
North Dakota , U.S.A. and Manitoba ,
Canada. Activit ies include transmitter
hunts, mobile displays , games , dan­
cing, swap table s, prizes - fun for all
with good camp ing facilities.

KELOWNA B.C.
The Pentic ton Civil Defense Ama-



Fred Basye (K5HOJ) is co nduc ting
the work sho p enti t led, "Ham R<I ­
dio - Kee ping Tou ch Around th e
World ," CAR l' is also pulling a stu­
tion on the air dur ing the convention
July 6-9 with the sign K9IGB/5.

TE XAS
Swapfest & Picnic , Sunday, August

I , a t the city park in Leve lland, Texas.
Spo nsore d by the Nort hwes t Texas
Emergency Net and the Hockley
Cou nty Amateur Radio Club. Th is
even t is fo r the en tire family. Bring
your own picn ic bas ket . Regis tration
begins at 093 0. Lunch a t 1300.
Capro ck Repea te r Ctu b mee ting a t
1430. Mobile talk-in is the ne t fre­
quenci es: 39 50. 146.94 FM, or
through the Lubboc k n..peuter on
146.34.

PENNSYLVANIA
Tile Foo th ills Ib dio Club. Inc. of

Greensbu rg, Pennsylvania , will ho ld its
fourt h annual hamfest on July I I at
Wendd Ball Field , Wendel . Pa., 2 .4
miles from the Irwin inte rchange of
the Pn. turnp ike. Over $600 in prizes
plus 50/ 50 drawing. There will be
check-Ins on 10 and 6 meters. Re­
freshments at modera te prices and
BINGO for the Ladies. Just fo llow the
signs if you want to have fun in '7 1.

MICHIGAN
Cascad es Amateur Radio Society

announces its secon d annual swap­
and-sho p, Sund ay , July 25, at the
Jackson Armo ry, 100 Armory Court,
Jackson, Michigan. Doors open at
8:00 a.m.: auct ion at 4 :00 p.m. Dona­
tio n: $ I in advance , $ 1.50 il l the
door, Tab le reservat ions arc $ 1 ($ 1.50
for reserved table ). Door prizes, free
parking, many tab les. Mohile Iaik -in
Oil 146.94 PM and 3.9 15 MH... . For
tickets. accommo dations, o r fu rth er
info rmat ion , contac t Cascades AR S,
Box 5 12, Jackson Ml 4920 J.

te sts have been vt.' ry w~1I at ten ded by
hams nnd ot hers from severa l st ates.

OHIO
Mark Sep t. 26 for the 1971 Cincin­

na ti 34 th Ann ual STAG ham fes t , the
one big STAG amat eur rad io event o f
the ye n. Meet a ll o f yo ur friends here.
The event will be held at Stricker's
Grove , Compton Road, Mt. Healthy,
Cincinnati , Ohio . Door prizes each
hour, ra ffle, lo ts of food , Ilea marke t.
mo de l aircraft n ying, and con tes ts.
Iden t ify " Mr. Harnfest" and win prize.
$5 cost covers eve ry thing. For fur ther
deta ils, con tact John Bruning W8DSR ,
63 07 Fairhurst Ave., Coiolldnnat i 0 11
452 13.

INDIANA
This yeur the Original FM Hamfest

is slated for the first Sunday in Aug­
ust , and it will be held rain or shine,
according to mem bers of the Fo r t
Wayne Repeater Association, spo nsors
of the ann ual affair. Th e hamfest is to
be held adjacent to Crooked Lake,
where plen ty of cam psites and a nice
park are available . A flea market is on
the schedule, so load up the family
and take yo ur goodies with you . Head
fo r Steu ben Co . 4H fairgro unds ­
take 169, and go 3 miles south of the
Ind iana Tollway (Hwy 80 -90) . First
prize will be a Regency HR-2 2m FM
transceiver. Regist ra tio n is only $1. 50
per amateur, which inclu des a ticket
fo r the main prize drawing. Talk-in
frequencies ' .34/.76 repea le r, .46/ .88
repea ter, .94 d irect , and 52.52 5 di­
rect - all FM. of course .

Indiana Radio Club Cou ncil's an­
nual picn ic Sunday, July l l th, La­
Porte Cou nty Fairgrounds, Laj'ort e,
Ind iana. Large flea mark et wit h re­
served loca tions available for large
exhibito rs and vendors on the midw ay
and main building. Mobile FM clinic .
Prizes. Tech sessio ns. For flyer writ e :
Dave Osborn K9BPV, Box 272, La­
Porte IN 46350 .

S. Logs, pho tos. and tape shall be sent
to WAS-AT Award , Dayton A mateur
Radio Associat ion, 1' .0 . Box 44, Day­
ton, Ohio 4540 1.
6. Any qu est ion of contact au the n­
tic ity will be submi tt ed to an impar­
ti al committ ee, the members o f which
are no t in the contes t. Such mem bers
will be selec ted from the variou s net
cont ro l stations of the Satu rda y SSTV
Net which opera tes on 14 ,230 kHz at
1900 GMT.

The contest has alrea dy started , so
star t reco rding those SSTV contac ts
now.

ILLINOIS
The 14t h annual harnfest of the Six

Meter Club o f Chicago Inc. will be
held Su nday August I a t the picn ic
grove on U.S . 4 5, I mile nor th of U.S.
30 . 5 miles so uth of U.S . 6 , Frankfo rt
It. Food and drinks will be availab le .
Swap-a nd-shop sec tion provided. Ad­
vance regist ra t ion $1.50 , adm ission at
the gate $2. For tickets and fur ther
info r m a tion contact AI Bagdon
K9YJQ , 7804 66 th Place , Argo P.O.,
IL 60 50 1. Talk-in frequencies will be
on 50.4 0 MHz AM and J46 .94 MHz
FM. ·

NEW JERSEY
Th e Knight Raiders VHF Club,

K2DEL, will ho ld its 5th annual ham­
fest at Westbrook Park, West Milfo rd
NJ on Sunday, Aug. 15. Manufac­
tu rers ' disp lays, gigantic flea marke t ,
con tests, auc t ion, 2m transmitt er
hunt , FM session, Navy MARS mee t­
ing, and a good time for aIL Main door
prize is the Drake TR-22 -W ill FM
transceiver; o ther door prizes also. Big
raffle fo r the Drake ML-2 2m FM
trans ceiver; ra ffles are 3 for $1 and are
avaiable no w. Fre e beer. swimm ing,
picnic tables, and bar bequ e pits avail­
ab le. Refreshment sta nd on premises.
Ta lk-in Stat ion K2 DEL/ 2 will opera te
on 50.425 MHz AM, 145.7 1 MHz AM,
146.94 MHz FM using Drake ML-2
tran sceiver. plus operat ion on local
Navy MARS repeater. Follow signs to
hamfest site from Rout e 23 . Ticke ts
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Mll z FM. 50.4 Mil ... AM, WA 1KF Z
repea te r 146. 041146.9 1 outpu t FM.
o r W A I KG O repea te r
(146.3 4/1 40.94 ), Adm ission : $2 ad­
vance regis tra tion ; $3 lit the doo r per
ham ; fa mily. YLs, erc .: F ree ! Fo r
deta ils and advance registranon, con­
lact : Charles Doran, 240 North St.,
Williamstown MA 0 1267 .

MONTANA
The ann ual WIMU ham fest will be

held at Mack 's Inn, Idaho, 23 miles
so ut h o f West Yello wstonc, Mon tana
on U.S. 19 1. The da tes a re August 6,
7, 8th. Pre-regist ra tion is $3 .50 per
person before July 24 th. Mail p re­
registrations to Owen II. Wood
WA7IZR, 407 North Main , livings­
ton, Mon tana 59 047. 'Registra tion at
the hamtest will be $4 per perso n.

TEXAS
Texas VlI F·F M Socie ty.
Dat e: The weekend of Aug. 14 .
Location : Clbola Inn, Box 1145, Ar­
lington TX 76010'. U.S. Highway 80
nea r Co llins Ave. App roximat ely mid­
way between Dallas and For t Worth.
Host : Nort h Texas Repeater Associa­
tion (an associat ion representing FM
repea te rs around Fort Wor th and (lal ·
las).
Safurday even ts : Equ ipment displays,
technical sessio ns , hosp itali ty room,
regist ra tion, fash ion sho w and lunch­
eon, thcn t rip to Six Flags Mall fo r
XYL's (ten tat ive ), visit to Six Flags
Over Texas, caucuses as required to
pre pare fo r business meet ing Su nday,
Sund ay events: Business mee ting,
door prizes, ra ffle .
Cost: No registra tion fee. Amate urs
att end ing will pay own cost of lodg­
ing, meals, and ente rta inment. Re­
freshments in hospi talit y room free,
Raffle : Mo to rola HT·200 will be ra f­
fled. Motorola C & E is making the
unit available at red uced priceSentry
Manufacturing Com pany is providing
crystals free .

tcur Radio Club is pleased to an­
11 0\1l1 C'e their sponso rship of the an­
nual Int ernational Okanaga n Hamfest
in coo pera tion with the clubs in Ke­
lowna. Vern on, and Kamloops. Mo­
tels. t ra iler , tent ing and camp ing space
arc a ll availa ble. as well as sho wer,
washr oo m, lau ndry, small lake and
pool with crystal water. There will be
a gian t auction, tran smitter hun t , con­
tests . and game s for bo th you ng and
old. Evening entertainme nt assured. A
registra tio n door prize and a big ta m e
prize. Admissio n fo r licensed OMs $3,
YLs and XYLs $2 ; family ticket $5.
Regtst rut ion begins at 10: 00 a.m . Sat­
urday July 24. Pa r fu r ther info r­
ma t ion con tac t Denny Warn er
VE7ASY, RR 4, Crawford Road , Ke­
low na , H.C. Canada.

FT. GEORGE AWARD
The Fort Geo rge Radio Amateur

Club has made available an award
cer ti fica te for all amat eur radio ste­
tions making five contac ts wilh any
amateur sta t ion in the city of Prince
Geo rge. These contacts are to be five
differe nt st atio ns on any mod c on any
band. Logs should show da te , time ,
mod e and call of sta tio n work ed and
should be sent to: For t George Radio
Amateu r Club, Box 83 5, Prince
George , B.C. , Canada.

CALI VI PAN ,AM~RICAN G A MF.S

All radio amateurs of America are
invited to take part in the " CAll VI
PAN-AMERICAN GA MES" con test .
Only amateurs from the Pan-American
coun tries are allowed to take part.
Conta cts are valid on the 15,20 , and
40m hands. The objective wiJI be to
contact as many sta tions as possible to
get poin ts :
Con tacts with sta t ion HK5 CCP, 20
point s
Con tact s wit h sta tion HK5 VD, 10
poin ts.
Con tacts with l-IK5 stat ions, 5 po in ts.
Contac ts wit h o ther sta tions, 2 poin ts.

For furt her de ta ils wr ite Liga Co­
lo mbia na de Radlo aficion ados, Apt.
102, Cali , Colombia, S.A.



A new brochure descri bing Tri­
Stat e logic circuits is now available
from National Semiconductor Corp.
The 20 page document (TT L-5) de ­
scribes the Tri-State logic circu it con­
cept, its unusual characteristics and
typical uses. Also included aredcscrip ­
tions and specifications for numero us
Tri-State devices, inc luding multi ­
plexers, demultiplexers , flip-flops , line
drivers, buffers, hex idc cimal cou nter/
la tc h , decade counter/latch an d
256-bit read on ly memo ry . For a free
copy , write to National Semiconduc­
tor, 2900 Semiconductor Drive, Santa
Clara CA 95051, Attn : Marke ting Ser­
vices.

GC Electronics Catal og
A new genera ! catalog has bee n

published by GC Electronics (number
FR -7 1-72) which lists over 14 ,000
product s from all of the company 's
various operating divisions. The
312-pag e cata log includes comp lete
list ings for these GC division s: GC
Elect ronics, wejsc o, Blectrocraft, Ma­
gic Color . Telco , Audiotex and Calec ­
tro .

The catalog is the first to tally new
presen tat ion of all its pro ducts turned
out by GC Electronics in two years. 11
contains more than 1800 new items­
which the major Americ an elec tronics
manufact urer and distributor has add­
ed to it s line in the int ervening period.

GC Elect ronics prod uc t lines repre­
scnted in the cata log include chem­
icals, servicing too ls, prin ted circui t
ma teria ls, servicing aids, automotive
connectors and hardwa re , accessories,
replacement part s, electro nic hard­
ware , replacement knobs and replace­
men t antennas.

Under the "walsco' t rademark are
chassis punches and a comprehensive
grouping of replacement rub ber belts ,
drives and pulleys for phonos and tape
recorders. The "Elcctrocraft" line in­
cludes plugs and jacks, conne cto rs,
adap ters, switches , cable clamps and
des . The "Magic Color" line consists

NATIONAL
SEMICON DUCTO R

TIME

NEW LITERATURE
SIGNETICS

Quantities of th e popular "Appli ca­
tions Memo s" handboo k are once
again availa ble fro m Signetics . free for
the asking. Con taining approximate ly
400 pages, the 512 x 7 in . paperback
handbook con tains an int roduction to
digita l logic and discusses digita l con­
siderations by fam ily, decod ing and
stee ring, counters, shift registers and
memories, interface and display ele­
ments, linear cons iderations , t iming
circuits, and parallei data handling . All
of th ese subjects are qu ite import ant
to the electronic designer or amat eur
operator who may be unfamiliar with
the ways in which integrate d circuits
may be used .

Furthermore, th e exp er ts who pre­
pared the handbook at Signetics are
available to answer yo ur questions.
Let them know if they can help you
with information that might shed
some light on integrated circuit tech­
nology .

TI ME Corp ora tion is offering a
12-page specifi cation guide describing
electron ic lamina tes. The bro chur e is
inten ded as an aid in specify ing cop ­
per- o r o th e r metal-clad con­
tinuous-ro il laminates for the printed
circuit and flexible cable industry . In
many cases the se laminates are recog­
nized as a major break through in th e
printed circuit and flexible- cable in­
dustry because, for th e first time,
outs tanding bond ing agen ts such as
epoxy adh esives and Teflon FEP,
wh ich ordinarily require long high
temperature curing cycles, are con ­
t inuously lamina ted .

Con tact Vincent J . Sardo, TIME
Corporation , Salem Industrial Park .
Salem NH 0307 9, (603 ) 893- 166 1.

THIRD GENERATION OF
MONOLITHIC OP AMPS

1 11~1 .~
,~~~ . -<!!J

tor. The standard CM 4 1 series Tri-A­
Lite is available with a choic e of six
differen t indicator colors and any
long-life Chicago Miniatu re T-l lamp.
Chicago Miniature, 4433.N. Ravens­
wood A oe.. Chicago IL 606 40.

Miniature Sine/Sq uare Wave
Genera tor Gives High Acc uracy

at Low Cost
A minia ture t ransistorized sine/

square-wave gene rat or , Model DF-24,
is desig ned especially for exac ting
electronic work where high frequency
accuracy is required, yet it is priced at
only 56 5. Frequency range, in three
bands, is 10 Hz to 166.5 kHz for sine
wave . . . 20 Hz to 20 .0 k l Iz ' for
square wave. Frequency accuracy for
sine and squa re wave is 1% + Hz,
acc ured by the use of solid-state com­
pon ents and accurate calibration. Out­
pu t signal amplitude is contro lled by a
variable at tenu ato r with high resolu­
t ion.

Weighing just Over 2 lb, measuring
7 x 3 x 5 in. and requiring no ex ternal
sour ce of power, the un it may be used
anywhere. Power is furn ished by self­
con tained penlight batteries, giving
low distorti on and cons tan t out­
put . . . or. if desired, by any ext ernal
IlV de sou rce . The unit is available
from Elect ronic Tools Division, C. H.
Mitchell Co., 14614 Ray mer St., Van

U<Ul~ "llU Nuys CA 91405.

Hobb yist To ol Kit
A seven-piece hobbyists' too l kit ­

an ideal base upon whic h electronic
hobbyists and kit bu ilders can build

Kit 650. con tain s two pho to­
sensitized 3 x 4 In. copp er-clad
bo ard s, a photographic tes t negative ,
and an ult raviole t light sou rce. It also
contains an exposure glass, clamp s,
develope r, ctchant, trays, resis t re­
mover, dril l and comp lete instru c­
tions.

Th is low-cost easy way of rnaking
qua lity printed circuit boa rds is now
available at all major distril; '
retails for on ly S10.80 . ri ""c:::2 '-C'-C"".'-- - ------'-'= ="'-="""''''='-''='''='-4i

Now, with Injectoralf's new No. 650
photo-etch PC kit, anyone, beginner
or pro fessional, can make professional
printed circuits first time , every time.
Injectorall's 650 is a comp letely pack­
aged kit (noth ing else to buy ) using a
photo sensitive method for producing
profe ssional quality printed circu its. It
can be used with assurance by engin ­
eers developing a prototype or a ho b­
byist con str uct ing a home -lab project.

With Inje cto rall's Kit 650 you
don' t need a darkroom and you can
complete ly elimina te commercially
made board s. And if a magazine bas a
draw ing you want to use , Kit 650 has
materials included to le t yo u mak e
nega tives from magazin e circ uits . Hob­
by ists and pro fessionals alike have
found it ideal for solid-stat e and inte­
grated circuitry.

ANTENNA NOISE
BRIDGE
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QT-5 Cont inuou s Tone Encoder
Alpha Electronic Services intro duces

the new QT-5 miniature solid-state
subaudiblc continuous tone encoder.
especially designed for use in the new
amat eur FM communications equip­
men t The unit provides an excellen t,
relia ble method of repea ter or multi­
function cont rol. The QT-5 is based
on the same highly successfu l design
concept used by Alph» for years

NEW PRODUCTS

Higher frequency range amateur
radio gear - including the popular 2m
'F M syst ems - call now be tested for
resonant frequency and operation im­
pedance with the Omega-t Systems
Extended Range Ante nna Noise
Bridge. The unit combines precision
and measurement flexibility normally
found only in a colle ct ion of ex­
pensive lnborntory equip men t, accord­
ing to Jack Finney , of Omega-t Sys­
tems. " We have previously develo ped
a lower range ant enna noise bridge,
and now we are moving into high
freq uencies," he said. Able to be used
over the entir e range from 1 10 ;300
MHz, tile bridge allow s test ing and
tun ing for op timum performance
Froman antenna and receiver without
the use of additiona l equ ipm ent over
the HF and VHF spectru m. It also
rep laces vswr bridges with a more
accurate test system. Omega-t Sys­
tems. 300 Terrace Village. Richardson
TX 75080.



DX FOOTNOTES New Transistor
Substitution Handbook

T RA NSISTOR SUBSTIT UTION
HANDBOOK, llth Edit ion , by How­
ard W. Sams Engineering Staff. Al­
though bipolar trans istors are noted
for their low fallur e rat e, some of
them do have to be replaced. As long
as the specific type numbe r req uired is
readily available, replacement of the
transistor is no problem because a
duplicat e of the original should be
used whenev er possible. All too ofte n,
ho wever, the exact rep lacement can­
not be, obtained without considerab le
delay. Furthermore , th e great variet y
of types available make it diffi uclt to
determine whic h tr ansistor can he
substi tuted for the original.

Production of the new 11th edit ion
of this boo k is possible because o f the
ability of mo dern-da y electronic corn­
pu ters to han dle a large q uant ity of
informat ion ' in a rela tively sho rt
lengt h of time . Th e computer selected
the substitutes in this handbook in
much the same ma nne r that an indi­
vidual would select a transistor re­
placement. The electr ical and physical
parameters as show n in the man ufa c­
ture r' s pu blished specificat ions for
each bipolar transisto r were given to
the compu ter, and then each transis­
tor was compared with all the others.
Over one blllion compariso ns of data
have been made in the preparat ion o f
th is boo k.

Th e transistors which matched
within given limits are listed as substi­
tu t ions. Representative typ es of
American, European, and Japa nese
manufacturers of general-purpose re­
placement transistors.

A seco nd section conta ins addition­
al in forma tion on genera l purpose
replacement transistors : the man ufac­
ture r, the polarity (NPN or PNP), the
mat erial (germanium or silicon), and
the reco mmended app licat ion s.

The informati on in this han dbook
can be used by everyone conce rned

MORE NEW LITERATURE

as close to 701:15 kll z as possible and
listens around 72 15 kllz between
0330 and 0400 GMT. QSL canis with
an'SAE and,' IRe s shou ld be sent to
LA3UF.

At the presen t time, the on ly legal,
genuine, guaran teed for real, op erator
in Cameroun is TJ IAW. Charlie is a
good open tor and a fast QSLcr. Cards
go to Charles Thom pson, YAOUNDE,
Depar tm en t of Sta te, Washington DC
2052 1. Charlie , incidenta lly, is 11 life
subs criber to 73 - and this is just
abou t a guara ntee that he is going to
he on the air for at least th c nex t 85
years .

ZM7AG, li m in To ketaus, kceps on
appearing around 04 00 GMT on the
low end 20 me ter sideband. He is
ofte n greete d wit h huge pileups, but
he i s getting adept at rapid
QSYs ... so be cagey and do a lot of
listening and tu ning around when YOIl
hear him. The anecdo te is getti ng
around OX circles that King Hussein,
l Y I , mad e a sched ule with l im in
order to bag a new coun try for His
Majesty's co untries tot al. J im forgot
to kee p the sche du le! Don' t you wish
you were that rare?

If you are more successfu l than
l Y I, yo u can QSL via the Interna­
tion al nx Associa tion (IN DXA), Box
125, Simpsonville MD 2 1150. An
SASE spee ds things up immeasurably .

RECIPROCAL LICENSING
WITH JAMAICA

The Jamaica Amate ur Radio Asso­
ciati o n and the Jamaican govern ment
annou nced the grant ing of reciprocal
licenses bet ween Jamaica (6Y5) and
the U.S. The agreemen t has bee n in
force since the end of April and the
Jamaican government is already pro ­
cessing reci proca l license applicat ions.

T
This is Wolfgang Renne r, YAI RG , and
his new bride Hanne1ore. Wolfgang
sho uld be familiar to most DXers. He
is, of course, one of the big guns in
the famou s Camel Drivers Rad io Club
in Afghan istan. From the pho to , it
should be unders tandab le if Wolfgang
is spending a littl e less time on the air .

One of the simp ler ways to boo st
yo ur co untries worked to ta l is to
check into some of the DX nets
currently active. At almost every
check-in there are at least a few good
ones ready to give yo u a new country .
One net to look int o is the Western
Hemisphere Net on 72 05 kHz at 02 00
GMT. KNCl. is net control stat ion .

For to ughe r DX the re is the Ara­
bian Net on Sautrdavs at 1900 GMT
on 14 295 kill. Some very rare Middle
Easte rn s ta t ions can be worked in­
cluding JY, SU, and ST .

Those who are still looking for
Swan Island (KS4) should be able to
catch WA IARF/K S4 on the YL-SSB
net, 14332 k j-lz, on weekends. A

Function Generator Ie
Produces Square Wave &

Triangular Wave
Simultaneously

'Jean' FG7XT
Confirms lsI DXCC
on RTTY

A voltage-controlled oscillator of
exceptional stabilit y and linearit y is
no w available In large quantit ies from
stock for applicat ion in tone genera­
tors, freq uency shift keying , fre­
quency modulators, cloc k gene rators,
signal gene rators , and funct ion gener­
ators. This $6 int egrated circuit is
capable of 'performing all th e opera­
tions of current ly pop ular $300 fun c­
tion generators with equal precision
and accu racy.

Designated the Signetics 566 func­
tion generato r, th e oscillato r produces
two outputs simultaneously : a highly
acc urate buffe red square wave and a
highly linear bu ffe red t riangular wave.
Frequen cy is extre mely stab le (100
ppmf C Is ty pical).

Freq uency of oscillat ion is deter­
mined by an external resistor , a capa­
citor, and the volt age app lied to the
control termi nal. The oscillato r can be
progr ammed over a 10 :1 frequ ency
range by proper selec tio n of th e e xter­
nal resistanc e, and the device can bc
modulated over a 10:1 range with
excep tional linearity -by thc con tro l
voltage.

12th NEW JERSEY
GSa PARTY

AUGUST 21-22
The Englewoo d Amateur Hallin As­

socia no n, Inc" invites all ama teurs
world over to take part in the 12th
New Jersey QSO Party.

RU LES: ( I ) The t ime of the con­
test is from 1900 GMT Saturday
August 21 to 0600 GMT Sunday
August 22 and from 1200 GMT to
2300 GMT on Sunday August 22. (2)
Phon e and CW are consi der ed the
same contest. A station may be con­
tacted once on each band - phone
and CW are considere d separa te bands.
New Jersey St ation s may work ot he r
New Jersey sta tio ns. (3 ) Gene ral call is
"CQ New Jerse y" o r "C Q Nl ." New
Jersey sta tio ns are req uested 10 ldne­
lify themselves by signing " DE NJ"
on CW and " New Jersey calling" on
phone . Suggested freq uencies are:
18 10 ,.3555, 3740 , 3930 , 7060 , 72 75,
14075, 14280, 21 100, 2 1375, 28800
kHz, 50-50.5, 144 - 146 Mll z. Sug­
gest phone act ivity on the EVEN
HOUR S. (4) Exchan ges consist of
QSO number, RST, and QTlI (ARR L
Section or country) . N.J . Sta tions will
send county for their QTH, (5) Scor­
ing: Out-of-state sta tions multiply
number of comple te ~~n' ~~' o , ,, ; +1.

New Jersey sta tions times the number I I
of New Jersey cou nties worked (max i­
mum of 2 1), New Jersey sta tio ns :
W-K·VE-VO QSOs count as J point :
OX stat ions count as 3 poin ts. Mult i­
ply tot al number of points time s the
num ber of AR RL sect ions (including
NNl and SNl - max imum of 74 )
KP4, KH6 , KL7, KZ5 cou nt both as 3
point OX contacts and as section
multipliers. (6) Certificates will be
awarde d to the First place sta tion in
each N.J . county . ARRL section, and
coun try . In addit ion , a second place
certi fica te will be awarded when four
or more logs are received. Novice and
Technician cer tifica tes will also be
awarded. (7) Logs must also sho w



their tool nee ds - is a fea tured item in
GC Elect ronics' new catalog.

o f out doo r lind indoor TV anten nas o f
all typ es. co uplers and split ters. An­
tenna installation hardware co mprises
the bulk of the " Telco" produ ct line.

GC Electronics Division of Hydro­
metals, Inc., manu fact ures and dis trib­
utes a full range of elec t ron ic part s,
hardware . acces sories, chemic als and
supplies for service tec hnicians, en­
gineering labs, ho bbyists, consumers
and indust ry.

being int roduced wit h a family of four
new devices: I ) th e Signe flcs 537
pre cisfon op amp with extremely lo w
inpu t offset and bias cur rents, 2) the
Signetic s 536 general pur pose. high
performance op amp that uses a high·
imp ed an ce f ield-effect transistor
(FET) inpu t stage, 3) the Signetics
53 3 high performance op amp which
consumes only lOO microwatts of
po wer at ±3Y supplies, and 4) the
Signet ics 53 1 high slew rat e op amp.
Precision "P unchthr ough" Op Amp

" The Signet ics 537 L~ a pu nch­
thro ugh op amp , whic h has the same
p ar am e ters as the LM 108 and
LM108A," Mr. KoHar said, "e xcept
that our 537 has a maximum diff er­
ential input voltage of ±30Y and the
o ther two devices have a max imum
differen tia l input of only I V. Such a
low differentia l range severely limi ts
the 108 's usef ulness and makes it
suscept ible to damage by transients.
Why pay for ultraprecision but with
no inpu t protection and substandard
output drive?"

With standa rd pinout compa tible
with the 10 1/7 4 1, the Signetic s 537 is
packaged in a B-pin TO can.

" Ocr 536 is a FET-inpu t op amp ,"
Mr. Kollar said, " that docs what op
amp design exp erts said cou ldn' t be
done - that is, achie ve offset voltages
ap proaching those o f gener al purp ose
devices and inpu t curre nts comparab le .
with hybrids. Specially selec ted 536
units can be supplied which will meet
the 7.5V offset specified for the 101
and 74 8."

and ou tpu t protection, simplified
compe nsatio n. and bet ter specifi­
cations, these newer devices elimin­
ated the major problems tha t were
associate d with using the 709 op
amps.

Since the Int roduction of the
101}74 1 devices, designers have tried
to give operational amplifi ers tigh ter
specifications, bu t the new un its were
not easy to use. High slew rat e opera­
tion al amp lifiers like the 7 15 achieved
faster speeds, and low-po wer op amps
like the 735 dre w less curre nt , but
they sacrifi ced de stab ility, east: of
com pensat ion. and ou tpu t protect ion.
the very fea tu res which made the
10 1/74 1 so popular.

Opera tio nal amplifiers with, FET
(Field-Effect Transistor) inpu ts, such
as th e 740, offered muc h prom ise bu t
few pe rfo rma nce guar an tees . Input
curre nt specificatio ns were not <IS

good as those for ex ist ing low-offse t
precisio n op amps. Precision op amps
like th e lOX offered specifica tions
that were a tt ract ive to designers, but
they sacri ficed intp ut protec tion,
stand ard output drive, and o ffset null.
Third Genera tion : 1971

The third gene ration o f op amps is

The elect ro nic indust ry 's " third
genera tion " of operatio nal amp lifiers.
a family of fou r new linear int egra ted
circuits, has been developed by Slg­
net tcs Corp. and is now available in
quantit y from stock. The announce ­
ment was made by Paul Kollar who is
in charge of marketing the company's
standard linear products.

"We define th e 't hird generation' as
the next line of opera tional amplifiers
tha t will solve specific prob lems with­
ou t sacrificing performan ce, ease of
use, or standa rd pin arra ngements,"
Mr. Kollar said. "Our de vices elimin­
a te the majo r hea daches usually as­
soci ated with state-of-the-ar t op
amps. and they achieve a new level of
perform ance.
First Gene rat ion : 1964

The fi rst generat ion of opera tiona l
ampli fiers was th e 709. which appear­
ed in 1% 4. It was the first useful
linear inte grated circuit , and it simpli­
fied many of the prob lems th at en­
gineers faced in designing analog sys­
tems.
Second Ge nerat ion: 1% 8

The second generat ion of op amps
ap peared in 1968 in the form o f the
101/741 de vices. By provid ing inpu t
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Thr ee-In-One Indicato r Ligh ts
The eM 4 1 series Tri·A-Lite, an

exclu sive Chicago Miniature design,
appears white in the o ff position and
takes 0 11 color on ly when an input
voltage is appli ed to one of its num­
ber-cod ed co ntacts.

By providing three differ ent colors
in a variable sequence, the Chicago
Miniat ure eM 4 1 Tri-A-Lite takes the
place of three separ a te indicators. The
eM 4 1 Tri-z- Ll re colo r sequ ence is
variab le with pos it ioning of the
mount ing pin con figuration, and can
be pre dete rmined by the user through
coded pins and a companion conuec-

Th e tool kit co nsis ts of long-nose
and diagonal cuttin g pliers, screw­
driver. soldering iro n, solde ring aid
tool, hcatsin k too l, and a coil of
rosin-core solder - the mo st-need ed
items for the hobbyists' tool chest.

Market ed throu gh GC Electron ics'
Calect ro Division, the too ls are blister
pac ked for store rack display. The kit
is designate d catal og number H3-378
and retails for $7.95. GC Electro nics,
Div. of Hydrometats, tnc., 40 0 South
Wyman sc, Ro ckfo rd IL 61101.

Available assembled and ready to
insta ll or in simple-to-bu ild kit form,
the unit wilt adopt to an y F'M tra ns­
nut ter , ami a variety of installatio n
instruct ion bookle ts have been pre­
pared 10 make insta lla t ion in specific
radi o mod els simple and fast.

Tone freq uencies arc availab le in a
wide choice of stan dard EIA fre­
quencies from 67 .0 to 203 .5 li z or
even special frequ en cies if desired.

The QT-5 is fully compatible with
Alph a's QT- IO decoder or any o ther
stan da rd eubau dib je tone deco der that
meet s EIA specificati on. Call or write
Alpha Electronic Services, 8431 11101/­

roe A Vt'., Stanto n CA 9()68() .

PC Kit AKl s Beginner
or Pro fessional

At one t ime building an electron ics
project was hard work for it involved
dri lling, cutt ing, reaming and debur­
ring a met al chassis. So me of those
early ch assis weren' t alum inum ei ther,
but stee l; and so electronics constr uc­
tion meant sore musc les, cu t and
bleeding fingers. and frazzled nerves.

Injcctc ral! Elect ronic s Corp ., Great
Neck. N.Y. has taken the sweat out o f
electro nics and pu t pleasure back in.

throu ghout the commercia l commu­
nicat ions industry .

No mechanical reeds or relays are
required and the frequ ency de termin­
ing network is an in teg ra ted circuit ,
en hancing the lo ng-term reliabili ty
and stability o f the QT-5.

News Page Fou r



"KA NET" CHANGES
Tokyo, Japan . . . The Far East Aux­
iliary Radio Leage (F EARL ) has an­
nounced a frequency and time chan ge
for the " KA Net." Beginning in Jul y ,
the net will meet twice each Sunday
at 0001 GMT and again at 1200 GMT .
The net frequen cy will change to
14.3 00 MHt. Net call will remain,
"CQ Ka Net. "

PEA RL, sponso r of the "KAN et,"
is com posed of amateur radio li­
censees assigned to United States For­
ces, J apan.

with t ransistor replacment - be it in
indu stria l, com mercial, or hom e-enter­
tainment devices.
T RANS IS TO R SU BS TI TUTION
HANDBOOK , II th Edition , Catalog
No. 20 83 5. Size : 160 pages; 5V2" x
8W' , softbou nd. List Price : $2.25
($2.85 in Can ada).

Allied /Radio Shack Catalo g
Described as the " first and only

cata log of its kin d," Allied Radi o
Shack's new Spring/S ummer 197 1
Electronic Parts, Accessories and Kits
Catalog No. 2 12 is a hand y buying
guide for the builder, ho bbyi st , fix-it
man, experimenter, or anyo ne want­
ing a full selectio n of electron ic parts,
accessories , maintena nce ite ms and
kits.

The l l e-page catalog include s
thousands of hard-to-find or special­
ized items like tubes, tran sisto rs, ca­
bles, tools, connector s, wire, plugs,
adap ters, antenn as and test equ ip­
ment. It also lists many exclusive
products, and previews Allied Radio
Shack's line of Knight-Kits and
Science Fair kits for 1972 .

Catalog 2 12 is available free on
request from Allied Radio Shac k,
272 5 W. Sevent h St., Fo r t Worth TX
76 107.

Allied Radio Shack , a Tandy Cor­
po rat ion Comp any (NYSE), is the
world 's largest chain of consumer elec­
tro nics stores. Lhc com pany has mor e
than 950 stores in 49 states.

An ybody with informati on Oil OX
ope rat ion s, QSL managers, or the like,
is invited to send it in to 73. Anybody
who sends in a good pict ure of any
DX op eration which we eventua lly
publi sh gets a free year of 73 (it could
be worse, it could be two years). Just
send in yo ur comment s and ph otos to
DX FOOT NOTES , 73 Maga'l ine, Pe­
ter bo rough NH 03458.

Cards for ZF IWF and 7Q7A A are
now being handled by K4CDZ. QSLs
for KG6SW go to W7YBX, for
V K9 FH t o WQ K HI, an d for
WA8FPN/ KS6 to WA6BKS. The latest
QTH we have for HS3AFB is Box
4954 , APO San Fr ancisco CA 96288.
YB3AAY can be QSLed to Jess Mart­
no , U.S. Embas sy, Suraba ya, APO San
Francisco CA 96 356 . Cards for
KB6CT go to the Federal Electric
Corp ., APO San Francisco CA 9640 1.
F9MS is QSL manager for F R7ZU /E,
IG, an d IT. He requ ests a selt -add ress­
ed envelope and 3 IRCs.

J im Vaughan, K4TXJ , has writt en
to 73 to say that he has become QSL
manager for Jack, ZS3KC, in Swak­
opmun d, Southwest Africa. Jim' s
QTH is 5504 Datura Lane, Louisville
KY 40258. The usua l SASE wou ld be
apprecia ted.

You can QSL Sam, MP4T DM in
the Shaikdom of Ras Al Kh aimah,
through K2DRN, Vernon Damerson,
265 Davis Rd, Beford MA 017 30. A
SASE is essential for U.S. stations and
a SAE and IRCs is essential for DX
op s who want th e MP4TDM card.

Those who worked Kevin, ZK I BM,
while he was on Cook Island, sho uld
send th eir cards to W7VRO.

KW6HA cards shou ld go to Gary
Davey, 34 9 Sanford St ., Leucadia CA I
92024 . ~.------ - ---

QSL IN FORMATION FRO M
THE W2NSO/l OX HIOEAWAY

particular ly goo d time to look for him
is 01 30 to 020 0 GMT on Fridays. On
Saturd ays t ry the same frequency
from 2 100 GMT onward. This should
be a good catch for those who st ill
don ' t have their Advanced tickets. All
QSLs fo r WA IAR F/KS 4 shoul d go to
WA6MWG.

MP4MBB in Muscat has a new
beam whic h is rep orted ly helping him
pu t in a much stro nger signal in to the
U.S. He can generally be fou nd Wed­
nesdays at 2330 GMT on 142 18 kHz.

Skepticism is accompanying the
appearance of IAI A. However, th ose
who did no t work KD3UMP and
C2l AA think ing the y were bogu s, are
now among the supporters of Gus,
W4BPD, when he says to " Work 'em
first and ask ques tion s later. "

Italian statio ns are now using the
new prefixes. Italian stat ion s can use
the first digit in the Italian version of
the Zip Code in their prefi x. The only
probl em being with the area in North­
ern Italy whos e delivery unit begins
with "1". In the Piedm on t area the y
can use IP I. Also some of th e islands
can use special prefixe s with Sardinia
becomi ng IS0 and Sicily lT 9. There
are also oth er island pre fixes running
fro m IA 5 to I M~. Duri ng th e week ­
ends in May you may run across
I BQ) KDB operat ing on the band edge
on twent y SSB. QSL for this one to
Box 143, Palermo , Sicily.

Due to civil st rife all ham act ivity
in Ceylon (4S7) has been stopped and
the government is repo rted to have
confiscated : all ham gear for " safe­
keeping ."

UJ 8AC, Tadzhik.ris ofte n foun d on
Saturd ays bet ween 0200 and 040 0
GMT above 14200 kHz.

CR3 DN should be on the air now
from Por tuguese Guinea where he is
sta tioned for th e nex t two years .
QSLs shou ld be direc ted to CTlBH .

TA3AC, Tu rkey, looks for U.S.
stations on 80 and 40. He transmits as
close to 3780 kHz as QR M allows and
listens on 380 5 kHz betwee n 0400
and 05 00 GMT. On 40, he transmi ts

The Annual Sierra hamfest will be
held on Saturday, Aug. 14 , at the
California Bldg. in Idlewild Park ,
Reno , Nevada .

NEVADA

Jean Wegimont , FG7XT of Guada­
loupe, became the firs t ham to make
DXCC on RTTY . Jean has actually
worke d l iD cou ntries, but it too k
WB0AAB on May 1, 197 1, to send his
QSL to make one hund red countries
confirmed. Congra tulat ions are in or­
der for a real achievement in ham
ope rating.

con tact with KQ0NEB during the fair
week will coun t for po ints in the QSO
party , regardless of whe ther it is dur­
ing the QSO part y. The scoring for
working KQQNEB as follo ws: 10
point s each con tac t , each mo de. Also
cou nt as a separa te mu ltiplier. If
KQ0N EB is wor ked at least once on
four sep arate bands , add 1000 points
to total score.
Certificates will be issued to the high
score in each Nebr. county, high score
for each state, province, and DX
count ry. Oth er certificates will be
issued where dee med necessary by the
Awards Commit tee .
To be con sidered for a cer tific ate , all
logs mus t be sent to the Awards
Chair man, Michael Nlckolaus, 492 1
Tipperary Trail, Linco ln , Nebraska
685 12, by Octo ber 15, 1971. Logs
must be in GMT. Fin al score must be
indica ted on a summ ary sheet . En­
closed business size envelop e S.A.S.E.,
for a copy of the results.

IOWA
The annual Iowa 75 mete r pho ne

net picnic will be held on Sunday,
August 15 , at Riverview Park in Mar­
shalltown, Iowa. All ama teurs are in­
vite d. There will be a swap table an d
nice pri zes to be given away. The
festivit ies will start with a potlu ck
dinner at noon wit h the remainder of
the fest ivities occurring Sunday afte r­
noo n.

GMT date and time, band, and emis­
sion, and be received not later than
September 18, 197 J . The first contact
for each claimed mult iplier mus t be
ind icated and numb ered and a check­
list should be attached . Mult iopcrator
en tries shou ld be noted and calls of
part icipating ope rators listed. Logs
and commen ts should be sent to
Englewoo d Amateur Radio Associa­
tion, Inc., 303 Tenafly Road, Engle­
wood, New Jersey 07631. A size #10
SASE shou ld be included for results.
(8) Statio ns planning active part icipa­
tion in New Jersey are reque sted to
advise the EARA by August 7t h of
you r intenti ons so that we may plan
for full coverage from all counties.

NEBRASKA
QSO PARTY

The Lincoln Amateur Radio Club
Inc. of Lincoln, Nebraska ann ounces
the 197 1 Nebras ka QSO Party .
DATE - TIME:

Star ts 0000 GMT Sept. 5
ENDS 2300 GMT Sept. 6

FRE QUENCIES: 3560- 3982
7060- 72 60

14060- 14300
2 106 0- 2 1360
18060-28560

QSQ EXCHANGE: Nebrask a stations;
give signal report and county . All
o ther stations; give signal repo rt and
state.
SC O RING: Nebraska stations; 2
poi nts for each QSO, each mode.
Multipliers are each state , each pro­
vince, and each cou nt ry. All oth er
sta tions; 3 poi nt s for each QSO, each
mode. Multi pliers are each Nebr.
cou nty . Mobiles in a differen t county
count as a separate QSO and multi­
plier.

BONUS SCORING

FOR ALL PAR TICIPANTS!!!!!

The Lincoln Amateur Radio Club will
be ope rating KQ0NEB at th e Nebr.
State Fair from Sept. 1 to Sept 9. Any

News Page Five



I
ll dV l ~ e d by my hwyer s "t hat

~J::~~n~~
~p~~O;';8~O~
I insist t ha t you pr i n t ev
should be boi led In oi l ov

O ld Ad s
Enjoyed the 50-year old lids on p ­

97 th is mon th . Hope you ' ll m il mo re
of them.

ROil WyUys
465 Caroma r Dr.

Madison WI 53 7 11

Excellent idea on the 50 year o ld
ads - would like 10 see mo re of th em.

JOl'('llh F. Dmeen WIJSS
9 Win IN Te rrace

Wl'atw ood MA 02 1190

Ru ssia
I was jus t on a t rip to Mo scow and

Leningrad . Couldn' t locate a sing le
Societ ham ! My guide didn ' t even
know what I was t alking abou t. Any
sugge~tions in case of fu ture t rips'!?

Lee Baril!"!

132 Star llte DrN!'
San Mateo CA 94402

Drop Q note to Box 88, Moscow
and tell them you plan to be there

. and watch {or the Red carpet.
.. Way ne

Two Points
Two subjec ts :

Referr ing to the first q uestio n o n
page 80 o f May 73 Mugal ine (Ques­
tions, Questions) , the answer given
states that FM has worse signal-to­
noise rat io charac teristics th an AM or
SSB. This m8Y or may not be the case
dependin g on th e basis of comparison.
Thi s is clearly poin ted out in an article
that app eared in Vol. 3, # 5 of PM
Magazine entit led How Does FM
Stack Up?, and in standard tex tbooks
on co mmunicat ion theo ry (for exam­
pie see Chap ters 5 & 6 of "Communi­
cat ion The ory : Transmission of Wave·
fo rms and Digital Information," by D.
J . Sakrison ). Both the FM art icle and

confi rming the accuracy of my fore­
cas ts.

John Nelson

Beginner
I have been buying 73 for the past

fou r mon ths and I like it a lo t. I am
try ing to decide whe the r to subsc ribe
or no t. I would subscribe in a minute
if I could be su re Ihat the re wo uld be
something for the beginne r in each
issue. Sure, the first th ing I 'll do when
I ge t my General is to ge t on 2 met er
PM and all, but right now a ll I' m
interested in is getting my Novice . 73
is my favor ite magazine bu t I get no
help from it right now. I am 15, j ust
starting out in radio , and sure need all
the help I can get . Thanks a lo t.

. Mike Lon as
1020 Karenwood Dr.

Maryville TN

We've got some exce llent series
slated and plenty of good beginner
articles in the works. Keep reading!

.Ken

No Study Course
Ju st a no te to inqu ire why th e

General Class License St udy Guid e did
not appea r in the April issue? If it was
there , I co uld no t lind it . In 7 artic les,
yo u have covered 28 of th e 52 ques­
tions in the FCC list. Please keep up
the good work.

F. C. Van Widdt"11 WASF F3 (Tec h. )
(,07 E. Oklah oma S t.

Weatherford OK 73096

A pril was PM mont h. The General
series is back now, though.

.Ken

Out moded
Shad es of the U.S. Army and my

man y years of opera ting FM with and
with ou t repeaters. I was rat her disap­
poin ted in the magazine when it was
discovered tha t it exalte d an archaic
means of comm unica tion. When I
received my last discharge from the
Arm y I ho ped th at I would never
again nave to use, read or listen to th is
da ted mod e again. To have a magazine

e:~~~:
Pri ce - $2 p u 2 5 w o rd s fo r n on ­
COJnJnudal ad . ; S 10 pe r 25 wo rd . fo r
business ven lUJu . No d ispla Y ad s or
a t e n" y d isco u n l . In cl u d e yu ur "he"k
wil h ord u_

Dea dline fur ad s is t h e 101 0 1 U,e
m u n t h tw u m onths pr io r to p u blica­
ti o n . For e"am p h;; J anuar Y .hl is the
d eadlin e ro r th e Mar "h i... u e w hi "h will
be m a iled o n t he 10 th o f Fe b ruary .

T y pe COpy. P h ru e and punctua te
~~:'.,":~~ta~'aJs~u wish it to a p p u r. No

We will be the i ud ~ c o f su itab ilit y o f
ad s. O ur rupo ns ib , lit y fo r u ro r> e ll '
t end. only to pri n tin t a correct od in a
tater issu e.

F or $1 extro w e can m aintain a rep ly
box for )"ou.

We ca nnot ch ec k In to eac h adv~rt;.~r ,

50 Cav ea t E m ptor. •

6 M ET ER f<' l\1 ( p o s t p a id ) :
RT ·1 76/PRC· l0 transceiver , $30;
RT-70/GRC tran sceiver , $30. Also
T-I 50, $40; 300 watt gasoline AC
genera tor, $32 .50. WB4GEW, CPO
2 1S3, Berea KY 40403.

REALISTIC TRAN SMITTER BAR­
GAINS: Joh nson Valian ts S89 ; John­
son Factory Wired Valiant with Joh n­
son SSB Adaptor $ 189 ; Many More.
Get Com plete Listing. Stan Burghard t
W01T, Box 73, Wate rtown SO 572 01.

MILITARY SURPLUS. 12PDT 24Y
dual 400 ohm co il,.relay 95¢ . Silicon
dielect ric grease 8 oz. tube, 51.45. 10
pound sur plus assortment , $4. 00 . All
new and postpaid USA. Catalog on
request. Electronic Systems. P.O. Box
206, New Egypt NJ OS533 .

MECHANICAL FILTER S, 455 Khz
Cente r Frequency . 2. 1 Khz. $ 18.9 5.
300 Hz $22.95. J .A. Fredricks, 3 14
Sou th 13 th Aven ue, Yakima WA
9890 2.

SWAN 270 with Swantcn na , Shure
404C mike. Year old . $390.00, yo u
pay po stage. WN600K , 409 Beverly
Drive, Redlands CA 92 373.

MOTORO LA X53GTY-IO, 4 xmit , 2
rcv c , S IOO. 2 GE high hand,
MA 3 6W - 4 x rn it , 3
rcve - MA/E 36 B, 4 xrni t, 4 rcve,
$ 110. Ca. All accessories excep t ov­
ens. You pay Ship ping. R. Eckto n,
102 1 W. Ceda r. Redlands CA 92373.

D UAL·GAT E MOS n :T 2·1\I (o:T I.:I{
PR EAI\W. PC cons truc tion . 18 db
gain, 3 db NF typ o Fully wired and
guaranteed, only $13 .95 ppd in U.S.
Mich . res. 4% sa les ta x. HALE ELEC­
T RONICS, 80 3 17 th 51., Bay City 1-11
48706.

73 MAGS ()(,'T 1960 TH RU OEC
1969 Nat ion al 2 Met er FM BASE
RX & TX BEST Offer . W3YB , 580
Durham Rd ., l'c nnd et Px 19047.

IW-1I 2 CW INKING RECOR DER ,
0- 350WI'M. Uses standard 3/8" tape.
115v- 6011 7.. Grea t fo r mak ing visual
copy of C W o U s e d Go od
S 125. - TY-IOB Tube Tester $65.00.
Mike Tewksbury, Box 832 4 , Norfo lk
VA 23503.

VHf<' ~ t:l. I.U UT , Ameco TX 62 $89;
Gon set Ge l05 $69; Johnson 6N2
T r a n s m i tt e r $6 9 ; Sw an
250C / T V2 B/l1 7CX $54 9 ; Swan
T V2B New $229 . More Items. Get
Co mple te I.isting. Stan Burghard t
W0 IT . Box 73 , Wate rtown SO 5720 1.

M A N U AL S - $6.5 0 e ac h:
R.390jUR R. SP-60OJX, CY-59I A/
URR, URM·25 D, LM-2 1, URT-7,
BC·639A. UPM-45, UPN-12, FR-5/ U,
F R-3B/U, BC-779B , OS-BC/U , ARR-7.
S. Consalvo, 49 05 Roanne Drive,
Washington DC 2002 1.

TRAD~: : GTS50 , AC supply, vox ,
calibra to r. Perfect condit ion. Inter ­
ested in T4XH or SB220 or best cash
offer. J im Fleming, 7528 Brynmawr,
Chicago IL 6063 1. 775 -8 [7 9.

WEST COAST HAMS buy their gear
fro m Arnrad Supp ly Inc. Send for
flyer. 1025 Harrison St., Oakland CA
946 07 , 45 1-7755, area code 4 15.

SE LL: 73 Magazine $1. 00 per year.
Hoehncr Mclodica w/m usic $5.00.
Grcystonc 20 volume Encyclo pedia of
Pho tography, (Cos t SSO) $20.00. Koss
Pro 4A headpho nes $ 15.00. Stephen
Clifton WA2T YF, 800 W. End Ave. ,
New York NY 100 25.

NEW SIGNAL·ONio:, CX7. unope ned
car ton, warranty, la tes t model. Sell/
t rade , wan t Collins, Drake. Don Pay­
ne. K4 1D, Box 525 , Springfield TN
37 172. Days (615) 384-5573, nights
(6 15) 384-564 3.

SELLING our WARu rOUSE full of
tele type and facs imile machines, parts
and equipment. Loads of elec tronics.
No fair, reason able offer refused .
Weekdays 10-4 , Saturday s & Sund ays
by appointment. C. G. Goodman Co.,
5826 S. western Ave., Chicago IL
60636. Phone 31 2-GR-6· 8200.

Jo'M IIA:\l FEST SUN DAY AUGUST I ,
NEAll ANGOI.A, INOIANA. Big.pri·
zcs. free flea market , ente rta inm ent
for the ladies and kids. Picnic grounds
campsites, boa ting, food, soft drinks
availabl e , ra in or sh ine . Call in Freq .
146.34/1 46.76, 146.94 , 52.525. For
info rmati on contact Fort Wayn e Re­
pea te r Assn., BOl[ 6022, Fort Wayne
IN 4680 6.

CRYST AI.S for Regency, Yari tronics,
Drake, & Galaxy transce ive rs and for
po li ce mo nito rs. Receive - $4.50
postpaid ; Tran smit - prices vary ­
wri te. One week del ivery . Derrick
Electronic s', Box 457. Brok en Arrow
OK 740 12.

CINcr STAG IIAMF F..ST , Attention
hams; Mark this date , Sept. 26, for the
197 1 Cincinnat i 34 th Ann ual STAG
Hamfcst , the on e: big STAG Amateur
Radio event of the '7 1 year. Meet all
of you r friend s here. More det ails
late r. WSDSR , Hamfest Secre tary.

FO R SALE: Gonset sidewinder- 2
mtr. SS I~, CW & AM t ransceiver with
a.c. power supp ly, & manual. Excel­
lent con dition. $ 195 .00 . Gonser d.e .
supp ly (new) S50.00. WIVYB



the text poin t out tha t FM has better
signal-to-noise characteris tics th an AM
or SSB when the bandwid th of the
FM signal is increased. The improve­
ment in SIN of f' M over SSB is
proport ional to roughly the FM ban d­
wid th squared. Th e FM Magazine art ­
icle sta tes that in comparing a 15 kHz
deviation FM signal with either AM or
SSB, the tra nsmitt ing power being
equal, FM is clearly bet ter by a
significa nt margin (27 .6 d B differ ence
in SIN provided th at the FM signal is
above threshold).

I will be set up shortly to ope ra te
FM on the 80 -10 meter bands. Ad­
mittedly , I will have to limit th e
bandwidth to comply with FCC rules
and therefore can 't take fuUadvantage
of the capabilities of FM. I am look ing
for sta tions tha t desire to experimen t
with FM on the se band s to see what
the effect of QRMetc , is. If anyo ne is
in terested in part icipat ing in such ex­
periments, I would app recia te a lett er
fro m them,

H. Stanley Staten WA71KJ/N0PWS
545 Univer~i t y Village

Salt Lake (:ity UT 84 108

Those of us who have used nar­
rowband FM on the lower bands in
years gone by fo und that the major
problem with it was the lack of PM
detectors on recetven . PM does not
stack up with AM and SSB when slope
detection is used. Since Ihere seems 10
be no prospect whatever of getting
FM detectors buill tnto amat eur low­
band receivers, there ts nute prospect
for successf ul use of NBFM on these
bands.

., . Way ne

OX Forecast s
The May issue o f 73 has a lett er

from Bill Pete rson K90WQ saying
tha t I used to forecas t VIlF-DX but
do not do it anymore . li e wants to
kno w how come , It is true, I used to
fo recast VHF-DX but I qu it because I
did no t have proper da ta " 10 use for
research purposes and I had no way o f

that calls it self a ham magazine devo te
so much of its effort to FM puzz les
me . Why n OI rename it FM , a maga­
zine dedicated 10 the elimination of
tuning controls. or The Senior Citi­
zens Band FM loumal »- a magazine
dedicated to channelized communica­
tions,

Joe Wimmrr WfJRI' X

Because there are probably al­
ready magazin es using Ihose names,

.Ken

Encroachmen t
In the past year the Rarit an Bay

Radio Amateurs (R,Ii.R.A.) have been
app roached and asked if 146.460 MHz
can be used as a repeater input chan­
ne1. The R.B.R.A. has been on .460
for 15 years with 24· ho ur mon itoring
by club members. Could you publish
the fac t that 146.4 60 is active in the
Sayre ville , New Jersey area .

M«rk IIzubau W1I2!R X
329 Lee Ave,

New Bruuswk-k NJ 0890 2

We 'll publish the tnfo, but we
suggest you gel yo ur net to go o ver 10
PM. Stay on 146 .46 and use the
repeater f or check-in, You 'll be ustng
the frequency yo u want I" the mode
fo r which it has been adop ted as a
national channel. Nobody loses!

. Ken

Sto len R ig

I would really appreciate it if you
would prin t the fo llowing in fo rma­
t ion : Somebody sto le my Heathkit
HX-30 6 met e r sideband excite r (seri al
no. 623 3) , a Dow-Key DK-60 relay
and a Turn er SSB+2 mike. The side­
band exciter is the piece of equipme nt
whic h is mos t easy to spot because of
the serial nu mber but maybe the guy
who ripped it off from me will also
try to fence the mike and the relay at
the same time.

At least they didn't s teal my back

CO l\IDEL SPEEC H PROCESSOR ,
perfec t, rea lly boosts SSB signal ;
MINI-PRODUCTS vert ical, 6 -20 me­
ters, only 11' high , no radials: best
offe r, or tra de toward 2M FM gear.
KIJDF, 65 Mor ton s i., Canton MA
0202 1.

OUTSTAN DING SSB DEAL S: Drake
T4XB/ R4B/ AC4/MS4 $795; Galaxy
III and DC Su pp ly S189 ; Heath
HW32A S79 ; National NCX3/NCX A
$219; Natio nal NCX5 -MKll /NCXA
$399; Many More. Get Complet e List­
ing. Stan Burghard t W0IT , Box 73 ,
Water town SD 572 0 1,

issues of 73. Those are irre place able,
y'k now.

Any informat ion concern ing the
stuff should be sent to me (WAIIVB)
or the Sto ughton ( Muss.) Police.

Noemen H, Blake WAIl VB
23 Oriole Rd.

St llughton MA 020 72

Ie "a-Trenststc r" Oscillat o r

I had som e trouble buildi ng the co de
oscilla tor (Session s, March 1971); key­
ing was unre liable , I made some
changes, and the overall o pera tion was
improved. Operation was made a great
deal more reliable and keying is very
con sistent. Here is my mo dification:

!

Sta n
5204 PI' , U'I ()I1 ~ Lane
K noxville TN 3 79 18

News Page Six

HAMFE STER S 37th IIAl\IFEST AND
PICNIC SUNDAY, AUGUST 8, (1)71
Santa Fe Park, 9 1st and Wolf Road,
Willow Springs, Illinois Sou th west o f
Chicago, Exh ibits for OM's and
XYL's. Famous Swuppe rs Row. Info r­
mation and Tickets. Joseph W. Pora­
dyla , WA9IWU, 570 1 S, California
Ave" Chicago [ L 60629,

YOU AL l, COME to International
Independent Cou nt y Hunters Con­
ventio n in Kansas City J uly 2, 3, 4 ,
197 1. ASA S to WA0SHE for infonna­
tic n. Cleo 1. Mahoney , WA\'lSHE,
60C1 Blue Ridge Cut Off, Raytown
MO 64 133 .,
FOR SALE: Brand new built & align­
ed Heath kit ModelllW· 16 transceiver ,
key , headphones, & books from one
who thought she 'd like to hut dec ided
aga ins t it . Ca ll Sha ron , Mass,
784-3703 evenings or wri te Green, 15
Ro b's Lane, Sharon MA 02067. Price :
Anything wit hin reason.

KWM2, 5 16F2 W/SPEAK I-:R S7 15.
GE TPL, comple te 30 W wid eba nd
FM mo bile , now on 34-94, 94-94,
$2 10. R. A. HaJJ WIDQO, General
Green Rd, Shel burn e VT 05482,

STUDY r OR YOUIt FIRST I' ll ONE
LICENSE at your own pace using the
h igh ly -successful Bell & Howell
(DeVR Y) courses. Con tac t Bill Welsh
(W6DDB), 234 S. Orcha rd, Burbank
CA 9 150 6.

GE POCKET MAT E li t .34 /. 76 $ 185;
GE Voice Commander lIT less Nicads
.34/76 $85 ; GE 9 Watt Prc-prog.
.34 /.76 - ,94/94 S55 j Dumont 10 Watt
.34/76-!J4! .94 $40, bo th with trans­
isto rized power supply. GE 25 Watt
Pre-prog 2 cha nnel $6 5, WBMVZ
20088 Cent er Ridge, Cleveland OH
44 116.

ELE CTR ONIC ORGAN full spinet,
t ransisto rized, two manual. SASE for
part icu lars. lloyd G. Hanson W9YCB,
RR2, Box 52A, Angola IN 46 703,

"N I XIE" t y pe r ead o u t tubes
(w/ inte rnal deci mal point) S2,90 ;
744 1A dr ivers $2.50; 7490 coun ter s
S1.75; 747 5 la tch $ 1.50 ; good selec­
t ion 7400 series gates SO.35 , dual
Flip flo ps SO.90. DIP/Ie sockets SO.I7.
Everything bran d new, SSAE for de­
t ails, lists and application info,
WIDMU, Box 1, Corinth VT 05039.

HAJ\lFEST : INDIANA RA nIO CLUB
COUNCIL'S annual picnic Sunday ,
July l l th , Laporte County Fai r­
groun ds, LaPorte , Indiana, Large Flea
Market with reserved locations avail­
able for large ex hibitors and vendors
on the Midway and Main Buildin g.
Mobile FM Clinic , Prizes. Tech Ses­
sions. For flyer write : Dave Osborn ,
K9BPV, P.O. Box 272 . Lapo rte IN
46350 .

UNUSUA L RECEI VER VALUES:
Collins 7551 $295; Colli ns 75-53
S395; Hammarlund HQ l 70 $159;
Hamm arlund HQ I 70A/VIIF $199;
Hammarlund HQ 1ROAC S299; Na­
tion a! NC30 0 SI 19; Many More, Ge t
Complete List ing. Stan Burghard t
W~IT , Box 73 , Watertow n SO 57201.

HOOSIER ELECTRONICS Author­
ized dealers for Drake, Hy-Gain, Ten­
Tee, Galaxy, Regency, All equipment
new and fully guaranteed. Write today
for ou r low quote. Hoosier Elec­
tro nics, Dept. D, R.R . 25, Box 403,
Terre Haut e IN 4780 2.

" 1971 TESTS·ANSWEIIS" For FCC
First and Second Class License, -plus­
"Self-Stu dy Ability Tes t." Proven!
$9 ,95. Satisfaction guaranteed. Com­
mand . Box 26348·S, San Francisco
CA 94 126.

WARREN AKA 14t11 IIAMFEST ­
Still th e friendlies t , Sund ay, Aug. 27,

new site: Yankee Lak e, on Ohio Rt . 7 ,
five miles north 1-80 . Picnic , swim­
ming, playgrou nd . Prizes, d isplays,
giant free flea market. For Detai ls &
map , send card: Hamfest , Box 809,
Warre n OH 44480.



RADIO BOOKSHOP BIG DEALS

~ I I 15 USHUl ;

~il

CUSTO M MADE D X
CHA R TS Wh en you n eed a
DX b ea ri n g y o u n eed It im ­
m ediatel y . Y o u d o n't w ant t o
h av e t o look it up o n a map or
fiddle w ith a glo be. Th ese Cus ­
t o m O X C har t s a rc co mputer
prin touts for yo ur exac t shack
lo ca ti o n a n d give t h e b ea ring
a n d milea ge fo r every c o u n t r y
in the wo r ld . The y are p r in te d
o u t b y ca UJ'refi x fo r sr ee d o f
lo ca ti on an th e ca p i t a ci t y is
indica t ed .
C ustom DX C hart , 12 06ppd $4

DX STUFF

FABULOUS DX M AP O F
TH E WO RLD Sh o w visi t o rs
OX y ou 've work ed . Wall
siz ed (23 " x 3 1 "}: sh ip ped
flat in ma iltng t ub e : su it a b le
fo r fra m in Jl<: most co m ple te
map a vai la b le ; u p- to-da t e
worl d p refi xe s sh o w n ; colo r In
co un trtes as wo rk ed : sh o ws
island s. re e fs , ra rc D X spo ts;
use c o lo red ma p p in s for dif­
ferc n t b ands.
12 0 7. . . .. •. .,. $ 1

D X H A N D BOO K In clu d es
gian t w or ld cou ntr y -zon e wall
m a p . A rti c les o n QSL d esign
secr e ts , winning D ){ c o n t est s,
DX C C r ul e s, DX ped iti o ns, re ­
ciprocal li censing an d m a ny
m ore . World p o st ag e rates ,
WAZ r ec ord lists. ti m e c h a rts ,
p ro pagationb etc . Special h a m
ma ps an d ea ring chart s. A
must fo r t he DX er.
1 021 . .. $3

- '"A HAM SH A C K WITHO UT A
GLOBE? RJD IC ULOUS ! Par­
t icu lar ly when t hese fab u lous
Hamm o n d glo be s ( t h e b est in
t h e b iz ) are available at our
low. lo w pri c e ! 13" infla t ab le
glo be (guaranteed, b y th e
wa y) re gu la rl y se lling f o r $15,
n o w sp e cia l. while th ey last
12 08 o nt v $ 10
13" /ig /l te d in flatab le. gl obe,
r/?Kularly $25 now
12 09 ..• .• . . . . . . . .o n l y $ 15
We h a ve a few o f these in
s tock a n d w h e n t h e y are gone .
tha t 's i t !

W2NSD/1
MAGNETIC CAR SIGN S
Put t h is easy -t o -r ead m agne ti c
ca ll sign o n your ca r w h en you
are on a tr ip and meet t h e
hams alo ng t he way . Comes
r ight o ff w h e n the XYL drive s
t h e carh if sh e doesn't wan t t o
be b o t ere d b y hams too t ing
a t h er . S e nd $4 a lo n g wit h
yo ur ca ll le t t ers today !
120 1 . . . . . .. .$ 4

LAPEL BA D GES Name a nd
call id e n tifies y o u at cl ub
m ee t ing s. h amfe sts, busted p ot
part ies . Ha nd engraved by skil­
It'd N ew H ampshire cra ft sm a n
with lo ving care. O n ly o ne
lo usy d oll ar. Send fir st n a m e
an d cal l.
12 02 . . . $ 1

GR 1105 .

N AT IO NA L NCX·I OOO
TRA N S C EI V E R Tra nsistor­
ized t ra ns ce iver (e xcept Cor
driver and fin a l) ru ns IODD
watts, yet is ju st a bi t large r
than ordinary t r ansceiver !
Complete kilow a t t ham st a ­
ti on in o ne smaI1~ liJ::ht unit .
Tested b y 7 :l stafI and found
t o b e a r eally grea t unit. T h e
w o rld o f t re nets tors a n d ICs
makes it po ssible t o h av e a
com ple te k ilowatt a ll b a nd
ham stati on in o n e s mall u n it !
No t m uc h la rger th an n orma l
transceiver yet r u ns so lid 1000
watts . E xtre m el y se nsiti ve.
p rocessed spee c h fo r m axi­
m u m u mphs whe n want e d ,
everything you need in o n e
little p ack a ge . O nl y t u b es ar e
dri v e r and fi n al. Th e
NCX-I 0 0 0 li s t s f o r $1100 a n d
is an unusual b a rgain at that
pr ice . T h e 73 t est unit, u sed a
f ew days a nd und er bra nd n ew
fa ct or y warr an t y , is ava ila b le
to t h e first $700 che ck r e­
ce ive d.

NCX-1000

rllll 0 " U.c> e
o , ~ " . 6
~ ·(J Oc> · ~

G. R. F REQUENCY M E A·
SURIN G E QU I PMENT TYPE
1 1 G5 A This primary fr e­
q uen cy standard wUI m easure
fr o m 1 H z to ov er 100 MH z
~itht~n ~bcu~R'7.•o fT~~ ersd~
la~oratory sta ndard u sed pri­
mar ily for ca libratin g o t her
eq uipment . T h is is t he las t
word in fre q u e n cy sta nd a rds.
Sen d for details .
Special . . . . . . • . . . . • • $ 9 9 5

10061 00 4

73 USEFUL T RANS IS TOR
CIRCU ITS If y o u've b ee n
lo o ki n g fo r a t ransist o r ci rcuit
t o do a specia l jo b , chances a r e
th er e is a ci rc u i t in t h is b ook
t hat w nt give you a h ea d sta r t .
It covers cir c u its fu r au d io ,
re ce ive r s, tr a ns mi tte rs and test
equ ipmen t.
100 G .. .. . .. ....$1

S IMPL If<'IED MATH Does
math sc a re you? It sh o u ld n ' t.
T h is eas y-to-u nder s tand book
expla ins th e s im p li fie d e x p o­
nentia l syste m o f arithme ti c ,
si mple form u las . lo ga rit h ms .
a n d t he ir a pp lication to t h e
ham sh a ck .
10 0 7 $5 0 "

AM AT E U R ·TEST AND M EA­
SUREMENTS B y W5RE Z.
Usin g VO M, Sco pe VTVM ,
d ipper , S WR b r id ges . etc . Co v­
ers a mateur use rs of te st
e q u ip m ent in thc h a m stati o n .
20 8 pages . so ftb o u nd. In t er ­
e sti n gly wr itte n

l
covers tu n in g

r ec e ive rs. al l k nd s o f t ra ns­
m itters . e tc. Invaluab le fo r
every h a m sh a ck .
10 12 . . . . . . . . . . . .. $5.5 0

ELEC TRON ICS FO R T H E
AMATEUR B y W5H.EZ . Hard­
b ound book, 272 pages . Cov­
ers entire theor y needed for
passi n g amat eur licenses . Fine
b o ok tor Instruc t ors. a n d for
ama t eurs wan ti n g a refr es h er
co urse bef ore e xpo s in g th e m­
sieves t o t he I"CC e xam in er s.
Hardb o o k books lo o k nice a nd
las t .
10 1 3 . . • . . • . • . . . • . . • $ 7. 9 5

AD V ANCED CLASS STU D Y
GU IDE Up-t o -t h e -m in u t e sim ­
pli fied theory . written with
the b eginning ra d io amateur in
m ind. This u ni q ue b ook cov er s
all aspects of the t h eo r y e xam
for t h e Ad vanced Class li ce nse
a nd h a s h elped hundreds of
ham s to sai l thr o u gh t he exa m
. ..n o t h in g else like it in p r int.
1001 $3. 95
I OOIH H ard bo u nd $ 6.95
EX TR A CLASS L IC E NS E
STU D Y COURSE BO O K The
Extra Class Lice nse St udy
Guid e is n ow available in b o o k
for m as a permanent addition
to yo u r radio lib rary. This is
the comp lete course that wa s
published in 73, coverin g
ev ery t ec h n ica l phase o f the
new licen se exams for th is
hi gh est class o f amateur li c­
ense. This also covers , in th e
e as ie s t - to-understand fo rm

ljust ab out ever y te ch rnca
questio n likely to b e asked o n
t h c First Cla ss Radio tele ph u n e
exa m. This is t h e firs t study
co u rse e ver p u b li shed that is
wri tten so the newcomer t o
radi o ea n understand it. With
this b ook yo u ca n face th e
FCC exams k nowing t h a t you
und erstand the t h eor y and
wi t h n n fea r o f re written q ues­
tions.
100 2 . .. pp d USA $4. 95

V H F ANTENNAS This hand ­
book is a comple te colle ct io n
a t u p- t o-d a te in fo rma ti o n
a bou t V H F a nd UH F a n t e n ­
nas, with d esi gn h in t s, co n ­
str u c ti o n a n d theory . If you've
b een w ond er ing w hat ar ra y
lOU n ee d, this book w ill giv e
y o u e n o u gh b a ck gr o u n d t o
m ak e t h e right decision .
1003 . . $.'1

C O A X HA NDBOO K In ­
valuab le book fo r t he h a m or
the lab and tor ev eryone else
w h o d oe sn 't wan t to have to
k ee p a w hole library on hand
f or r e f e r en c e . . . o r ev e n
w or se have t o write to th e
ma nu la ctur er for coax spec .
1005 $ 3

BOOKS!



Bu y la vish ly! Order today from:
R ADIO BOOKSHOP
Peterborough N H 03458

E DITOIlS & ENGINEERS
R AD IO H AN D BO O K Hard­
b o und. La t es t (18th e d it io n )
b y W6SA l, T hi s is t he most
com ple te ham ha ndb oo k ever
pub lish ed. Makes a ll other
ha ndbook s lo o k like comic
books. H9 6 pages .
1018 $ 1 3 .50

EDITORS & ENGINEERS
nADIO HANDBOOK H ard ­
bo und. W6 S AI (1 7th edition)
reduced for clearan ce , limited
su pply ava ilab le for fa st actin g
amateurs. Last chance to get
t h is great b o ok b efore it is
go ne fo rever .
1019 $10

ELECTUON l CS R EFE R ­
ENCE HANDBOOK Hard­
bound . W6 TY H handb oo k o f
basics a nd circu it s. Complete

t~~ll ~i~ .o.f, ~! .s:~. ~:~i:~6e.9~

H OW TO FIX TRANSISTOR
RADIOS & PR INTED CI R ­
CU ITS. D o yo u thro w th ose
lit tl e radios a way w h e n t hey
stop? Was ted money ! Easy t o
fi x with this m anual . Worth
ma ny ti m es t h e Jaw price . N o
ser vice m a n o r amate ur sh o ul d
b e without this t remend o u s
book.
10 16 $7.95

SCHEM ATICS AVAILABLE
$ 1 ea ch .
' 101 . AR R -15 from June
19657 3, page 78.
1102 . A R C-2 7 2M Guard
Chan nel Re ceiver.
1103 . SSB Transeiver, Nov.
196 1 7? Page 23 .

DIODE C IRC UI TS HAND­
BOOK A n in val uable r eference
b o ok . Covers r ec ti fie rs , m i x­
er s, d e te ctors , modula tors. FM
d etect o rs , noise limi t er s, AGe,
BF O /Q -m ul ti plie r , AFC . Vari­
ca p t.unlng audio cl ippers. bal­
a nced m ods, field str e ng t h m e­
t ers. RF p robe s , ze ner s con­
tr ol circu its. etc. ti l d Hfer en t
ci rcuit s.
10 0 4 , $ 1

"TRANSISTOR PROJ ECTS
FOR THE AMATEUR" A co l­
lec ti o n of 7 3 's m o st popu lar
ham pro je ct s , sele cted b y y o u ,
the read ers, a nd ed it ed b y Pa ul
Preno n (Mr. Se mico nd uc tor
h im self) . This has go t t o b e
t he best, m os t autho r it a tive,
mos t unive rsa ll y agp eallng co l­
~;cet; o l~b?t~h~rto- ate Circ u its

IOUJ' . . .. . . .. . $3

FM BOOKS,
FM ANTHOLOGY Vol. 1 .
This b o ok Is largely a co l­
lecti on from F M Bulletin, ed it -

~~8JVB. ¥h~7m~~rll~ 1 i: ~a~
ken fr om t he ed itions of F eb­
~~aJK. 19 6 7 throu gh February

10 0 9 . . . . . . $3

FM R EPEATER HAND BOOK
K6M VH . Book is re quir ed for
a ll re pea t er operators a nd
mu st readi ng for a ll FM 'ers.
Only co m plet e b o ok o n t h e
subjec t . It is also o ne o f t he
best selli ng bo o ks in a m a te ur
ra dio t od a y .
10 10 H ard bo u nd $ 6.95

" THE BEST O F t'M" A huge
sele ction of FM Jo urna l' s fi n­
est te chn ical and conversi o n
articles, nev er b ef ore reprinted
in any other magainze , The
cc ncludt ng segments of t hose
co n trove r s ia l " C H R O N­
ICLES" ! Se lecte d F M edit or­
ia ls t o show a broad view of
t h e problems faced b y F'M'ers,
Th is b o ok co m prises Volu m e
II o f the F'M a n t ho lo gy , a nd
Includes a n "Editor ' s Choi ce "
selection of topfll gh t articles
fr om F M J ourn al). fr o m March
19 68 t o Ma y 19 6~ .

1011 $ 4.95

....'"
~~'!.,:!'!..bo ok

~
101 9

f.II.!!2m

1010

GUNSMOKE
GUN SMOKE? Blow your
m ind on our back issue b ar ­
gain bunch, 30 (c o u n t ' e m )
assorted (we hope) b ack is­
sues, all b e fo re 19 68 , for t he
in credib ly lo w pr ice o f $6
post pa id (hard ly pays Cor t he
post ag e) . T h ese are packed b y
slav e labo r (to cut costs) so
p lease ign o re no t es eatling fo r
help , etc., t hat may be slipped
into the bundles.
120 4 , $6

SPE CI A L! RARE BACK IS­
SUES The back issue o f 7 3

r~ s~e~o;Oth~trg~~ethe ~~':t~
t inued ar ticle yo u o nly read
the end of - can be yours fo r
a mer e pittance! Mo st iss ue s
are in stock and are ava ilab le
for $1 each, T h e exce p t ions
t hat prove the rule arc lis te d
b el o w :
D ec .68 . Nov.69, Feb.70. O ct .
70.... .. .. ..... . . . • . . . $ 2
J an. 65. Apr.65, Jan.66 , J an.
67 . . . . . . . . . .. . ... ... • . $ 3
Jan .61, Dec.6 3. J un.66, J u l.
66. . . . . $100

IIDJlIiB
'I , . .,..- -, ,, ~

\ I fI'\iAI. ..... -,:.~~. - ~n=u. ""' .
BUY BINDERS FOR Y OU R
7 3 and win the lo ve of a
b eau tifu l girl. Gorgeous red
binders loo k great on yo ur
shelve s and also keep the m ag ­
azines from disaPl?caring or
b reaking. Come Wit h set o f
year stickers. Get enough btn­
ders t o protect al l those back
issues t oo .
12 05 $ 4

DESK PLATE
DESK CALL PLATE Up to 20
le t t e rs o n a desk pla t e, em­
bossed w hite lette rs o n waln ut
b a c k g round ; eb o n y sta nd.
Loo ks ireat o n r ig w it h your
na m e and ca ll. Watch envy
race through yo ur ne ighbor­
hood . Se nd along 20 wen
chose n le tte rs \ spaces count as
le t t e rs too ) , nclud e a ni ce
fre sh t w o d ollar bill, a nd give
us a stro ng h int o n w here t o
mail the exqu isite piece of
c ra ftsmanship .
/ 2 03. . . . . .. . .. . . . . . . $ 2

L at est Ed iti on - POP ULAR
TUBE & TRANSISTOR SUB­
STITUTION GUIDE Brand ­
new u pdated and revi sed ed i­
ti on! The m o st n eeded sub st i­
t ution data for b o t h t ub es and
t ra ns is tors all in one hand y
brand-new volume ! No lo nger
do you have t o re fer t o o ne
sub stl t u ti o n m a nual fo r tubes
and anot her for t ra n slst o r s ­
everyttng Is here In o ne quick­
referen ce gu id e . Lists 99% of

~~~/u~g~!n?otr~~si~~~~s Kfo~~~
o ver, o n ly re aaily-availabl e
and co m parab ly-pri ced eubstt­
t ute s a rc IIstcd . No lo nger do
yo u ha ve t o sea rch t hro ugh
li st s of tubes and t r a ns istors
you 'll rarely see in us e , or
search throug h pa ges of ir re le­
vant ma terial t o fi nd a subst t­
l u t e . Why bu y a $ 10 sw itch ing
transistor when a 89t popu lar
type w ill do the jo b b e tter?
Co n ta ins 8 big secti o ns - ,f our
d evoted t o lubes and fo ur t o
t ransistors ; Po pu la r Receiving
Tubes, Indust r ial a nd Com­
mercial Tub es. America n Sub­
stitutes fo r Foreign Tubes.
Tube Base Di agr am s . Popul ar
Transistors. Ameri can S ub sti­
tutes for F oreig n Transistors.
G eneral Purpose Transist or
Substitutes . Transistor Base
Diagrams a nd Manufacturer
Abbreviati ons. You'll find this
guide t o b e one o f the most
practica l everyda y alds you've
ev er used. 224 pp s., 8 Sec­
ti ons.
1 02 2 So(t bo lm d $2 .9 5
102 3 Viny l Cove r $4.95

WORLD 'S FINEST LO G
BOOK? Designed a nd execu­
t ed b y W2NS D /l , this is the
m o st re lev an t amateur ra d io
log ever d esign ed . This is a log
for today . It h as a column for
t he d a t e , one fo r t ime a nd off
of ea ch co n t act, a small col­
umn t o indi ca te w he t her you
ca lle d the station con tact ed
(or CO ) or not, a go od w ide
space t o r th e st a t io n call co n ­
t acted. lit tl e co lum ns for the
reports , a Roo d s pace (or hi s
loca t ion , a QSL colum n, a nd
lo ts o f ro om for no t es T he log
is the ion, wa y an standard
81h" x 11 ' pa per a nd padded
in to pads of 12 5 sheet s , wi t h
roo m (o r 20 contacts per page.
T h e who le book o f log sheets
will ca rr y you t hro ugh 2 500
contac ts. Th er e is a pl ace to
indicate o n each sh ee t the
b and b eing u sed a nd th e po w­
er in ca se th ese cha nge n o w

~l~~tl~~~d Tf~~ l~lilac~~~c;~f~r:
cncc . Wh y use a lo~ book
designe d in the 1920 s1 this
one was d esigned fo r use in
th e 70's a nd is exactly righ t
fo r th e D X ' er , an d rag c he w er,
o r eve n th e rou nd-tab le d ent­
ze n . It will work for R TTY,
ATV or even slo w Sca n tete­
vtston . Never has a log been
m ad e a va ilable which is as
hand y as th is gem. Wh y kee p
st r uggling wi t h tho se ri ng bi n­
d e rs w hic h ge t a ll ben t o u t o f
sha p e'! G e t t h is first reall y
modern lo g.
1210 only $ 2 ppd.

RADIO
BOOKSHOP

A ll books an d It ems postpaid
in U.S .A . unless otherwise in­
d icated . Send cash, check,
m on ey order, etc" t o :

Buy lavi shly! Ord er today from:
RADIO BOOKSHOP
Peterb onough NH 0 3 458



An
Ie
Audio
Processor

John J. Sch ultz W2EEY
1829 Cornelia S treet
Brooklyn NY 11227

T o wri te about another type of speech
co mpressor and still , ye t , to ca ll it an

" ulti mat e" type may seem a bit o verdo ne
at a time when spe ech compresso r cir cu its
of every vari ety are commonplace. Bu t the
uni t to be described is by no mea ns just
anot her garden-variety speech compressor.

The phrase "a ud io processor" as used in
the title , may, on the other hand, seem a
bit nondefinit ivc , but it has been used to
ind ica te that t he un it pro vide s a far mo re
use ful function than just speech compres­
sion alo ne. In fac t , it is mea nt to convey
the idea that it has processed a spe ech
waveform o n an af bas is to such a degree
tha t the wavefor m is the best possible to be
fed to a transmitter for fu ll mo d ulation.

The unit makes use of two ICs - an
SL630 amplifier and an SL620* automatic
gain control un it. The two rcs were d e­
signed to mate toget her for a speech
pro cessing functi o n and , therefore, sho u ld
be used together even if one is tempted t o
replace the re latively sim ple amplifier Ie
by another type of Ie.

T he co mplet e schematic of the unit is
shown in Fig . 1. The u nit is des igned for
both a low impe dance input and output
and a matching tra nsformer is ne cessary fo r
use with a high-impedance microphone.
Usually , no t ransformer is neede d o n t he
output even if it is connected to a high­
impedance audio input on a transmitter
be cause of the am plitude of the output
vol tage. The inp ut pro vid es either for a

• •. . ...
Fig. 1. Complete schematic of the IC aud io pro cessor. • •• •
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DETE CTOR OUTPUT

TH E L A RGER OUTPUT
CONTROLS THE SYST EM

..

balanced or an unbalanced typ e of micro­
phone input. T he former can be quite
useful since by having bo t h microphone
leads ungro unded , ma ny pro blems with
no ise pickup , rf pickup, et c. on th e micro p­
ho ne leads are aut omat ically avo ided . If
th e usu al t yp e of unbalanced input is used,
however , it is co nnected to pin 5 of t he
SL630 via a I f.lF capac itor. Pin 6 is then
left unconne cte d . T he ca pacitor betw een
pins 3 and 4 of the SL630 provides a
high-frequency ro lloff cha racte risti c. Th e
values shown pro vide a rolloff start ing at 3
kHz, but th is can be cha nged , if desired , by
experiment ing with t he capacit or value.

The output is taken fro m pin I of the
SL630 via the two 3 IlF coupling capaci­
tors. Part of t his out put is coupled to pin I
of th e SL6 20 IC via the 0 .5 .uF capac itor.
Th e SL620 IC uses th is volta ge to ge nera te
an age volt age whic h is eventually available
at pin 2 of the SL620 . From th ere it is
cou pled to pin 8 of the SL630 to co nt ro l
the gain of the latt er IC. What the se two
litt le ICs can accom plish is shown nicely by
Fig. 2. The up per curve shows a varying
speech input , whi le the second curve shows
how the audio out put appear s after pro ­
cessing. Not ice tha t when the speech input
either rises rapd ily or falls ra pidly the
out put rema ins essent ially consta nt. Noise
bursts, because of t heir mu ch shor ter t ime
dur ation, are recognized separately by t he
unit. The no ise burst shown occurring
during speech , altho ugh much higher in
amplitude tha n t he spee ch level, prod uces
prac ti cally no increase in outp ut. An auto­
matic sque lch featur e is also provided .

When the re is a pause in sp eech , the outpu t
is d isabled to preven t t he backgro und noise
buildup co mmo n to most sim ple compres­
sors. T he pau se t ime befo re the out put is
disabled is about I second and can be
changed , if desired, by varying the value o f
the cap acitor from pin 6 of th e SL620 to

. ground .
Th e co nt rol ra nge of the unit is illus­

trat ed by Fig. 3. Only a very sligh t change
in age voltage is necessar y to contro l th e
output over a 60 dB ra nge. In practice , the
input can change over a 35 d B range and
t he output level will remain between 70
and 87 mV . "--

Construc tio n

Th e pho tog ra ph shows how t he author
co nstructe d a unit on perforated board
stock. The part s layo ut is in no way crit ical
and is just a matter of co nvenie nce. Th e
pho tograph of the under sid e of th e board
is just shown to illustrate how easily t he
unit could be adapted fo r et ched PC board
co nst ru ctio n as a clu b project since only
one wire cro ssover is necessary and even
t ha t can pro bably be elimina te d by ex per­
imen t ing with th e parts lay out.

The units will operate eq ually well wit h
a 6 or 12V dc supply and draw up to about
15 rnA. Th e operating voltag e can be
borro wed from a well filtered po int in a
transmitter or a battery supply used . In t he

.Iatt er case. a usua l 9V batt ery is id eal to
use . T here are no contro ls to the unit an d
so it ma y be housed easily inside a tra ns­
mitt er , avoiding on ly any locat ion near
high rf fields.
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Fig. 3. Con trol range of the un it excees 60 dB.
Th e graph illustrat es th e con tro l of th e in p u t
signal by the SL 630 with age voltage supp lied by
the SL620.

The rc In ter nal s

The circ u it ry of the S L63 0 au d io ampli­
fier is not to o differen t fro m that of ma ny
IC a ud io amplifiers, excep t that it in clud es
pro vision for age co n tro l of its outp ut o ver
a wide ran ge. The in pu t is co upled to a
di ffe rentia l. amp lifi er dir ectl y witho ut the
use o f co u pling cap acit ors fo r a balanced
inpu t. The age voltage (p in 8 ) co ntro ls the
emitter cur rent flow return fo r the differ­
ential amp lifier via th e transistor whose
base goes to pin 8 and a 3 .6 kn resistor.
The 75 0D resistor between base an d coll ec­
tor acts 'as a " lin eari zin g" eleme nt to give
the smoo th co ntro l ra nge sho wn in F ig. 3 .
The rest of the unit co nt inu es to provid e

Operat ing Resu lts

I co mp ared o perat io n of the unit to
seve ral types o f co nventio nal audio com­
pressors. In ever y case, the u ni t de scr ibed
exhib ited a much smoother co mp ression
action without pops, click s, etc. It simp ly
so u nde d more like th e type of q uali t y
spee ch pro cessing fo und o n com mercial
circ ui ts rather t han t he usual harsh , no isy
co mpressor type ac ti on, whic h usually ha s
to be d isable d for lo cal co ntact s be cau se
th e inhere nt distort ion then becomes so
no ticeable. The squ elc h and no ise immu ­
nit y features add ed also a great deal to the
cleanl iness of the spe ech o ut pu t and shoul d
be part icularly useful in a mo bile t y pe
situ at ion where a grea t d eal of extraneous
ba ckgroun d no ise can exist.

amplif icat ion (40 dB o vera ll) , end ing in a
series-co n nected o u tp ut pair, wh ich can
provide an o utpu t up to 250 mW if t he
uni t were used as so lely a po wer a mpl ifier
de vice. Unlike ma ny ICS. ho wever , t he
nec essary bias res ist ors and cap ac it or s to
suppress parasit ic osc illa t ions are all in­
cluded in the unit , t hus saving many
external co mpo nents . Pin 7, marked " mu­
ting," ca n be switc he d to grou nd to disab le
th e audio o utp ut. If man ual co ntrol of the
gain o f the un it were desir ed (instead of by
th e SL62 0 unit ), a po ten tio meter can be
co nnected between pins 9 and 2 with the
wiper arm go ing t o pin 8.

The circ uitry of the SL620 u nit , o n the
othe r hand , is q uite differ ent than mo st ICs
because of its specialized fu nctio ns. T l
thro ugh T4 are th e in put af a mplifiers . T he
af o u t put is co u pled to a de o utput
amplifier (Tl 6-T 19 ) by mean s o f tw o
detectors (T14 an d T I S). Tl4 in co nju n­
ctio n wit h CI ha s a sho rt rise an d fall time
co nst ant. TI S in co nj unc tio n with C2 has a
lo ng rise and fall t ime co ns ta nt. Th us, an y
in pu t signal will rapidly init iate age ac tio n
via T I 4 (in 20 ms) , bu t afte r a longer ti me
(200 rns) TI S takes over to co ntro l t he age.
Th e effec t is rapid init ial age re spo nse b ut
not false age respo nse to sud den pea ks
af ter t he speech inp ut has start ed . T 6 - T 8
form a trigger cir cuit which d et ects sudd en
peak inp uts above 4 m Y, such as no ise
bursts. When su ch a burst occur s during a
pause in inp ut it prevents via TI Oand T 13
the o utput from being turn ed o n.

T9 in co nju nct ion wit h C3 form s a sort
of memory circu it hav ing a ti me co nstant
of about I seco nd . So lo ng as a speech
input is present, it do es not ac t but during
a pa use exceeding one second, C3 di s­
cha rges to t urn o n T 12 via T I I and turn
off th e a ud io outpu t of the SL630/S L6 20
co mb ination . The capacitors mentioned
above for the vario us time co ns tant s, Cl ,
C2 , and C3, are ex ternal to th e IC and t heir
value can be ex perimentally cha nged t o
suit in dividual pr eferen ces. W2EEY-

*/[ units are not available locally , writ e to
Plessey Microelectronics, / 70 Finn Street,
Farmingdale, L. /. . NY f or location of
nearest distributor.
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FM-V PERFORMANCE SPECIFICATIONS

Fre9' S tability :
1

0
x O.(lOOOl

Se nSItivity :
For 20 dB Quieti ng - O.6IJV
Usable threshold - O.3!lV

Se le ctiv ity [at full q uietingl:
-6dBa1:!:6 kH z
-70 dB at ±tS kH z

Au di o ou t:
1.OW

TRANSMITTER
RF out put: 12W
Multiplication fac tor: 12
Spur ious:

Better than ·60 dB
Freq. stability :

1.0 )(0.00001
Deviat io n :

Adjustable, 5-15 kH z

• OPTIONAL TEST -SET ACC ESSORY
A n a tt ract ive t e<l ...1 is avai lable as an o plional add-o n
ac cesso ry. The leSl set mates wit h Ihe built · in test
socke!, a nd include< a sensitive micr oammeter that ca n
be switched to mo nito r transmitter osci llato r, multi.
p lier a nd d rive r stages as we ll as firS! a lld sec ond lo eel
oscillalor slages of the receiver and d iscr iminator
cu rren t . $29.00
• ST AN DARD HENR Y WARR ANTY
The FM-V is """ked I)y Henr y 's sta ndard warrarrty
tha t is yo ur assur ance of e~ cellence in q ualily of
equip ment, bot h mecha nical and e lec trica l.

OVERALL
Frequency Range : 146-148 MHz
N o. Chan nels : 8
Power S upply Requirements:

12-15 V De at 2A

Dimensions:
2 .36 in. high
5.9 in. wide
7.66 in. deep

Weight: 4.5 Ib
Active Del/ices:

Transistors - 26
Integrated Circuits - 2
Diodes - 15

RECEIVER
I-Fs:

First - .'0.7 MHz
Second - 455 k Hz

• OPE RATION/MA IN Te NA NCE MANUA L
A large manual includes pho to s and schema t ics as well
as co mp lete inSlru clio05 for che ckout , adjuSlment,
and a lignment o f the tra nsce iver.

Mi crophone included

EXTRA FEATURES

• METERING TEST SOCKET
A b u ilt-in test .od e! can be used with any 50·100 IJA
meter 10 monitor a ll t ransmitt er lind rece iver stages ,
i"",luding DISCRIMINATOR {f or zeroi ng t o fre­
q uenc y l.

BrMtd ~ew­
IlfrD'M
-tt~~~

TEMPO•.f~V
setting

newhighsln
performance

and value!
$249 00

*" Tempo is proud to announce the develop­*" ment of a complete line of the world's most*" advanced amateur two meter FM equipment.
In addition to the Tempo-fmv we now offer*" the fmp, a superb 3 watt portable transceiver,

the fma 25 watt transceiver and an ad vanced *"
design two meter amplifier line in the 45 to *"
100 watt range. Available at Henry Radio and *
other select dealers. Write or watch for mor e
detailed information. *

Hoofl8adio
11240 W_ Olympic Blvd., Los Angeles, Calif. 90064

213/477-6701
931 N. Euclid, Anaheim, Calif. 92801 714/772-9200
Buller, Missouri 64730 816/679-3127

TheTempo/fmv is also available at
other selected distributors indif­
ferent areas of the U.S. Or you can
order direct and wewill ship. . .
across the street or around the
world. Gall or write for specifica­
tionsand terms.

"World's Largest Distributor of A mateur Radio Equipment"



Park er R. Cope W3SGV
Presiden t, SCAN , INC.
J5 Oak Knol l Road
Cockeysville M D 21030 AUDIO SIGNAl GfNfRAIOR

Fig. 1. Th e basic Wien bridge.

R3 is cho sen to be slight ly greate r than
tw ice the lamp 's resista nce when the volt­
age across th e lamp is abou t O.SV rms, and
a value o f 680 is about right. Initi ally ,
then , the bridge is unbalanced , and oscilla­
tion s will start when pow er is applied . The
ac voltage across the lamp increases the
lamp resistance and brings th e bridge to­
ward balan ce. Th e bridge is br ought to the
balance poin t, which pro duces a bridge
att enuation exactly equal to the amplifier 's
gain . Th e attenuation, the ra tio of app lied
volt age (A to D) to outp ut voltage (B to
C), is infini t e at true balance, and an
infinit y-gain amp lifi er wo uld be requir ed .
Th erefore , the osc illator mu st op era te wit h
some unbalance.

Th e match of R I and R2 and Cl and CZ
is very imp ortant and, alt hough the circ uit
given can handle S% tolerance components,
a closer match is desired so that great er
variations in lamp , amplifier gain, and
loading can be to lera ted . Loads heavier
than I kn can best be accommodated by
adding an emit t er-follower buffer on the
outp ut of th e oscillator.

Matchi ng CI and C2- can present an
int eresting pro blem if yo u don 't have
access to a goo d bridge. The technique J
used was slow, but it was a starti ng point.
First , I match ed a pair of resisto rs in the

A n audio signal generator is a han dy
item when chec king audio gear, and

an af osc illator is a lo t more consistent
th an whistling into t he mike - espe cially if
yo u're snacking on pean ut butter sand­
wiches. The oscillator describ ed here is the
answer. It's inexpen sive, simple, and can
operate from subaudio to rf.

Th e oscillator basically is a modified
Wien br idge using complementa ry FET and
bipo lar transist ors. Analysis of the Wien
brid ge of Fig. I shows the br idge is
balan ced when

f = 2~ \l R I R2~I C2 - and CZICI = R3/,-RI /R 2.

When Cl = C2 and R l = RZ and th e
freque ncy is such that R = Xc, the impe d-

ZZ
_ R L-45° an d Z I = R -./Z L-45°.

ance - Vi-

Consequen tly, a third of the volt age ap­
plied to the bridge betw een points A and D
app ears across Z2. When R3 = 2r, one t hird
of the volta ge app lied to th e bridge appears
acro ss r , so there is no difference of
potential be t ween po ints B and C, and the
bridge is balanced.

In t he actual oscillator shown in Fig. 2,
R4 and R5 in parallel make t he resista nce r
of Fig. J fo r ac. The reactance o f C3 must
be less than Jon at the freq uency of
oscillation. R5 is the resistance of a 6W
120V lamp whose positive temperat ur e
coe fficient regulates the outp ut of the
osciBator and insures that signals within
the oscilla to r are not clipped or limit ed .

A typical 6W 120V lam p has a resis­
tan ce of l OOn when the voltage acro ss it is
0 .1V rms, and about 550n when th e
volt age is 3V rms. A good operating poi nt
is abo ut O.SV, or a resistan ce of about '
300n. The actual op erating point is deter­
min ed by R3 and th e partic ular lamp 's
characte rist ics. The larger R3, the higher
the lamp operat ing volta ge .

B<C-- --()

•

6---0- '
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EXTEND YOUR COUNTER or RECEIVER up to 500 MHz with our
DlVIDE·BY·TEN FREQUENCY SCALERS

Size:
5·3/4" x
4" x 2"

MAY FR En I "nno, D D '''O

100 MHz FS-1 00 $ 99 .50 ppd .
160 MHz FS-160 $129.50 ppd.
200 MHz FS·200 $ 149 .50 ppd.
350 MH z FS.J50 $ 249 .50 pp d.
500 MHz FS·500 $349 .50 p pd .

NOT E: Most u ni ts exceed max.
fre q uency by 5- 10%.

• Divides-by-ten using ultra-high speed binary circuits. Req u ire s no tunmq or ad - "
justments. • Accu racy is absolute and is determined so lely by your f requency counter or rad io
receiver. - Two or more un its can be cascaded for d ivision by 100, 1,000, 10,00 0
etc .•Scaling is sy nchro n ized w it h input and d oe s not depe nd on a ti me base.• Bui lt-in wide
ban d am plif ier boost s se nsit ivity to be tter than 20 my. A mp lifier can be used alone to increase
your counte r's sensitivity or as a receiver p re-amp up to 500 MHz. 50 o hms input and
o ut put. • Co ntai ns a pre cision regu late d power supply to assur e tr ouble-t ree operation
regard less of line vo ltage f luctuatio ns. Operates fro m 100-1 30 v , 50 -100 Hz. or 8 - 16
v.D.C. - Ideal fo r use in freq uency sy nthesize rs. Divides V H F osc illato rs down to a ra nge easil y
ha nd led by p hase-locked loo ps.• Ca n be used wit h radi o receivers as we ll as co u nt ers.
Ex ample: You can read a 146 MHz signa l at 14. 6 MHz on yo ur receiver wit ho ut usi ng a
converte r. If yo u r receiver is accurate ly ca libr ated y o u can save th e cost of a freq uency coun te r
and measure fr equencie s u p to 50 0 MHz d irect ly on your receiver d ia l by using one o r more
sca le rs. - High quality constructio n w it h top b rand co mpone nts, glass-ep o xy ci rcui t boa rd, al l
IC 's mou nted in soc ke ts , heavy gauge aluminum case, sch ema tic, tested and guaran teed .

HOW TO ORDER: Mail your order direct to our factory in Hollis N. Y. Include remittance in
fu ll plus sales tax if you reside in N .Y. State. Orders may be picked up at our factory if you
phone in advance and bring cash . Open from 9 A .M. to 4 :30 P.M. Monday thru Friday except

holiday', \IANGUARD LABS Dept. H 196·23 Jam aica Ave.V", Hollis NY 11423

Freq . kHz CI ,C2 '/lF RI , R2, kD

.250 .0 1 63.4

.400 .0 1 39.2
1.0 .01 15.8
1.8 .001 88 .7
2.5 .00 1 63.4
10 .00 1 15 .8

range of 27 0 kQ with an ohmmeter and
used them in the bridge shown in Fig. 3 to
match the .0 1 fl F capacitors. At the start,
you won't know which of the capacitors is
smaller, so shunt one of them and note
whe ther the balance improves. Add to the
one that improves the nu ll, an d try to
balance wit hin 2%. In mat ching the .00 1
flF, the bridge res istors should be in th e
ord er of 2.7 MQ and a VTVM is essential
for detect ing t he null .

Values of R l and R2 bet ween 2 kQ and
I MQ and values of Cl and C2 above 470
pF are convenient. Within these bounds,
these combinations are available:
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Th e same gen era l circuit approach can
be used to make a. wide -range variable
frequency oscillator. In the variable oscilla­
tor, fixe d resistor s R 1 and R2 are rep laced
with sect ions of a dual po t. If the tracking
of the po t sections is within 5%, the circuit
could be used directly, and a 100 : I t uning
range could be achieved, but it isn't very
likely that you will fin d such close track­
ing.

Th ere are two possi ble solu tions to the
difficu lty. One reduces the tuning range by
adding fixed resistance in series with the
variab le resista nces to reduce the percent-

,,' - 12V

Q'
2 N2924

,, '
Q' ,

I.lP tl55

a " 1"Q
C

OUT.

• " cs • j" " 200j.l "sv
Q

Fig. 2. Fixed frequency oscil lator. All resistors
10% UW . *See text for values and tolerance.
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Fig. 3. Capacitor comparison bridge .

-Iav
. .
".0 '

Q' Q'

" 2N2924 2N363a
lO O K

,w
"l,lPF 155

e, B 200 1J

" rsv

" ,w

'" ", • "0 t,
" ce "lOO K .0' OUT.

,W
" I

0

Fixed Osc. Emitter Base Collecto r

(Source) (Gate ) (Dra in)
Q l - 4. 5 0 -11.4
Q2 -12 V 11.4 -7.5

Var.Osc. Emitter Base Collec tor
(Source) (Gate) (Drain)

QI - 4 .5 0 -17 .4
Q2 -18 . -17 .4 -14 .4
Q3 -18 .8 -14 .4 -18

Fig. 4 . Variable frequency oscillator. All resistors
10% %W. *See text for toleranc e.

An evening or t wo an d a few buck s for
parts are all that are need ed to buil d the
osc illator. If your junkbox is like mi ne, fu ll
of everything except what you nee d, it will
cost you under $6 to buy all new parts fo r
the fixed osc illator. A pa ir of these little
gems operating at 400 Hz and 1.8 kHz are
ideal for generating the signals for adjusting
the SSB rig, and you can enjoy your
peanut butte r sandwich t oo. . ..W3SGV.

Re ference:
Edson, William A: Vacuum-Tube Oscillators,
New York, John Wiley & Sons, Inc., pp . 128, 138
to 142, 1953.
Terman, Frederick Emmons, Sc.D: Measurements
in Radio Engineering, 1st ed., New York , Mc­
Graw-Hi1~ Book Co., Inc., pp . 46 , 47 , 1935.

T he MPF155 ($ 1 .3 0 ) , 2N 2924/HEP 7 24 (95¢) ,
and 2N3638 ( 50¢) are available from: Circuit
Specialists Co .• Bo x 3047, Scottsd ale AZ 8 5 2 5 7 .
P lease include 25¢ for sh ip ping.

feedback makes the circuit very tol erabl e
of component variations, but the fo llowing
tab le of DC voltages may be co mfo rting
when you turn the oscillator on fo r the
first time:

270K270K

<C-----{ V )----10I IO V

SOHZ

age tracking error, and the other increas es
the gain of the amplifier so the unavoidable
unb alance can be tol erat ed . In the oscilla­
tor shown in Fig. 4, both solutions are
use d. Rab adds about 2.5 kS1 in series wit h
each of the 100 kn pot sections and
re duces the tuning range, and Q3 makes a
higher voltage gain poss ible fro m Q2 . The
oscillator tunes from about 150 Hz t o 6
kHz fo r the values given.

The pot Rab is adj usted to minimize th e
percentage difference bet ween RI + Ra
and R2 + Rb as the dual pot is rotated
fu lly clockwise. The power supply for the
oscillator is not critical, and any voltage
fro m 12- 24V will do for the fixe d-fre­
quency osc illator, but the variable fre­
quency oscillator should have a supply
above 18V. The current required for the
fixed oscillator is about 5 rnA without a
buffer, an d the variable osc illator requires
about 18 rnA.

The layout of the oscilla tor is no t
particularly critical for audio frequencies,
but care should be ta ken to sh ield the
high-im pedance sections from power-line
pickup. If an external power supply or
batteries are used, the normal enclosure
will be sufficient . The variab le osc illator of
Fig . 4 will fit in a minibox if an external
power supply is used. The heft will be
improved if you bolt a chunk of scrap steel
into the bottom of the box.

If you prefer, you can change the
polarity of the unit by making these dir ect
substitutions: MPF I SS to MPF 104;
2N2925 to MPF 6518; 2N3638 to
2N2923 . Don' t forget to change the polar­
ity of the electrolytics. The heavy negative
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NCX-1000 $899. 00

• 5 BANDS

• SOLiD STAT E DESIGN

• 4 MODES

.•.•..~.

70'S

THE
1000 WATT

TRANSC EIVER
of the

" .. .-<': '
" ~ - ' , ~., ..~ ,"

HRO-600/601 $3380. 00
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89 WASHIN GTON STRE ET !MELROSE. MASSACHUSET TS 02176
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Herber t S. Brier W9E GQ
38 S Johnson St ree t
Gary IN 46402

W e do not normally devo te as m uch
sp ace to answer one q uestion as we

give to o ur first qu esti on this month. But
telling anyone ho w to pro tect himself an d
his visitors from the danger s of un con­
trolled electrical cur rents is important
enough to command additiona l space.

I am almost afraid to tou ch two pieces
of equ ipment in my electronics shack at
the same ti me, be cause do ing so is almost
like playing R ussian R oulett e. One tim e, I
get a nas ty shock; the next t ime , nothing.
A nd when I disconnect or connect an
antenna or piece of equipme nt, spark s
often fly , even tho ugh ail power switch es
arc shu t of! Are the se th ings dange rous ?
Ho w do I correct the trouble ? Yes. The
condi ti ons you o utline are dangero us. Al­
most any electr ical shock can kill under the
proper circu mstances. Fo rt un at ely , how­
ever, eliminating th e hazards is no t di ffi­
cu lt. The basic pro blem is that th e primary
circuits of virtually all elec tronic devices
op era ted fro m t he comme rcial power lines
are by passed to the ir meta l chassis and
cabine ts th rough capacito rs. Conse q uen tly ,
th e cabinet s are effe ctively coupled to the
pow er line via t he byp ass capaci tors . If the
cabinets are grounded , how ever , the result ­
ing altern ating curren ts ar e harmlessly
drained off int o th e gro und . But if the
gro und is omitted , and yo u simultaneously
touch a cabinet and a grounded object ,
your body becomes the grou nd path. De­
pending on t he capaci tance of the by pass
capacitor an d whether it is leak y or short­
ed , the resu lt may be a sligh t tingle or a
truly shoc king experience. The sparking
that occurs when you co nnect yo ur anten­
na t o yo ur equipment is a pro bable indica­
tion th at the an tenna is gro unded some- '
where either by design or by accident.
Conversely, ma ny a technician has had his
teeth loosened by a shoc k while working
on an ungrounded an tenna left connec ted

24

to a receiver, tr ansmitt er , o r transceiver.
Incidentally. an act ual ground co nnect ion
is not needed to get a shock bet wee n tw o
pieces of elec tronic eq uipment. Suppose
tha t only one side of the po wer lin e is
by passed to t he chassis in eith er un it (a
common condit ion) , dep ending on ho w th e
power plugs are inserted in to th e ac power
socke ts , one bypass capacitor may be on
the " hot" side of the power line, and the
othe r capacitor ma y be on the "gro und"
side of the line . As a result , there will be a
volta ge differ en ce between the cabinets of
the two units.

To solve the problem, connect all metal
cabinets to a low-resistan ce ground with
heavy flexible wire . Th e best gro und fo r
this purpose is th e grou nd post used by t he
utility co mpany in your home. In add it ion
to the gro und straps, always mak e cer ta in
that th e eq uip ment is completely discon ­
nec ted from t he power line s befo re con­
nec t ing or disconnect ing anyt hing (in- '
eluding grounds) from it. Usually t he easi­
est way to insure th is is to pull the power
plug fro m t he power soc ket . The wor st
way is to depend o n t he power swit ch in
th e unit.

Can I change the crystal fil ter in my
Heathkit HW-JOO. ama teur SSB transceiver
to the Heathk it SSB crystal fi lter? If
possi ble, what would I gain from the
ex hange? The filte rs are inte rchangeable . In
fac t , if yo u purchase a new Heat hkit
HW-IOO kit an d ret urn its crysta l filt er in
its uno pene d box with $20 to the Heath
Company , and order the SB-I02 SSB fil­
ter - part number 404-283 - th e co mpany
will ship you t he new filter an d a fe w cen ts
change . Re placing the HW· ! 00, 4-crys tal
filt er in the HW-I OO with the SB-102 ,
e-crystal, SSB filt er makes the HW-IOO
SSB selectivity equal to the SB-102 SSB
selectivity . An SB-]02 fil te r without a
trad e-in cost s $37 , by th e way .
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1 acquired a bargain bag of transistors,
some good and some bad. How can 1 weed
ou t the bad ones without a transistor
tester? An ohmmeter that develops no
more than 1.5 V acros s its open test leads
an d allows a maximu m of 1.0 mill iam pere
to flow between the test leads when they
are short ed toge ther will identify open and
shorte d transistors, bu t higher vo ltage or
current may damage a delicate, low-pow er
tran sistor. The proced ure: Measure the
resistance bet ween the tra nsistor base an d
co llector; then re verse the ohmme ter test
lead s and repeat the measurem ent. Note
the diffe rence between the t wo readings .
Nex t, make a similar pair of measurements
between the tra ns istor base and emitte r. If
either pair of rea dings show a very low
met er reading that does not vary when the
oh mm eter t est leads are reversed, that
junction is shorted. Conversely , if th e
reading is h igh and unchanging, the junc­
tion is open. In either even t , the transistor
is defect ive . But if there is a difference
between the readi ngs in each pair . the
chances are good that th e tra nsist or is
usable . Some power tr ansistors , especially

Dipper Thing
Walt Pinner WB4MYL
7304 L orenzo Ln .
Lo u isville KY 40228

H ave you ever wished yo ur grid dip
meter were more accu rat e at higher

fceq uen cies or had t he capability of going
low er in frequency than the 3 MHz range
th at see ms to be so popular on most units?

For some time I have been using a
sim ple detecto r lead in conjunct ion wit h an
rf generator for grid di p purposes. The
pro be is inexpensive and easy to construct
and use. It utilizes an inex pensive move­
ment which is available fro m most mail
ord er houses und er the titl e of " ligh t meter
movem ent." T he cost is usually about a
bu ck and a half and is typically a 45 JIA
(basic sen sitivi ty) meter. The sensiti vity is
not cri tical ; how ever , somet hing in this
ran ge is necessary for an indication whi ch
is easily see n. A YOM or ot he r similar
ind icator can also be substi tute d at some
sacrifice in co mpactnes s an d o pera ting con-
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germa nium types , may sho w fairly low
leakage resis ta nces; but , as long as th ere is a
perceptible difference in readings wh en the
ohm meter lead s are reverse d , th e tr an sistor
should be usable . Do not leave the ohm­
meter connected to th e tra nsistor any
longer than neces sary to obtain a met er
reading.

MyoId, old sho rtwa ve receiver from the
Goodwill shop brings in th e stronger o ver­
seas shortwave broadcast stations, but it is
not sensitive enough to bring in the weaker
ones clearly. Is there any attachment 1
could get to bring in these weak er signals?
A preamplifier be twee n the an tenna and
th e receiver antenna terminal should ampli­
fy weak signa ls th ree or four S-units . If
yo u don't wan t to build yo ur own
preamplifier , look up the AMECO PCL-P,
all-ban d pream p.

Your quest ions will be answere d here to
the limit o f the space availab le. Send t hem
to : Questions, 73 Magazin e, P.O. Box 678 ,
Gary IN 46401 .

...W9EGQ "

venience.
In place of the standard rf generat o r

lead , which, usually incorporat es a son or
7Sn terminating resistor, connect the de­
tect or lead shown belo w. ~~~NECTOR

CLIPS

IN8 2
IN295

ETC OOl ut Fig. 1. Dete ctor lead.
My pro be has a BNC connec to r on one

end and miniature alligat o r clips on the
other. The co mponen ts are mo unted on
the rear of th e me te r and thi s assembly is
secure d to the clip end of th e lead with a
good cement such as GE's RT V co mpound.
Direct connections may be ma de to the
circuit or a tw o-turn loo p may be con­
nected at the clips for inductive coupling
to th e circ uits to be dipped.

You ma y no w di p circ uits whose low
frequency limitat ion is govern ed by th e
ou tpu t of the particular rf generat or and
the met er sensitivity . No problem has been
encount ered using the third harmonic of
48 .3 t o tune circui ts in t he 14 5 MHz range.

. . .WB4MYL"
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A Filter
Box for
CW OpS.

Den nis J . Lazar K8TSQ
3494 Tu llam ore R oad
University Ht s. OH 44118

T he kid knew, long before enteri ng the
shac k , tha t the Old Man was working

on 80 CWo Halfway do wn 73 rd Street hi s
transisto r rad io had begun to thump
rh ythmically . A few irate neighbors
- audio philes no doubt - could be see n

glari ng fro m windows or standing abou t on
fro nt porc hes muttering ominously as
radios whined and h issed in stereo behind
the m.

The young Novice entered thro ugh the
side door, cautio usly making his way down
the open wood en sta irs. He descended in t o
a di m, musty abyss. The feeb le ligh t
invading the cellar through high caseme nts
barely pene tra ted th e heavy to bacco sm og.

The Old Man sat hun ched before th e
con tro ls of his powerful sta tion. Dextrous
fingers skill fully ma ni pu lat ed the pa ddle of
an elec tronic keyer while the sweet mu sic
of The Co de fi lled the basem ent glo om.

The kid stood watching in awed silen ce
as dits and dahs fo llowed fast upon each
other' s heels in. mac h ine gun staccato . The
OM was truly a master of the ether,
spanning th ousands of mil es with the con­
tro lle d ligh tning at his co mmand.

At last , with a crisp "dah di t d ah ," the
OM " turned it ov er" to his distan t con tact.
He sat back, puffing hard on his pipe, as
the phones came alive. The dis ta nt stati on
op was no slouch . His fist was cri sp
and clean. Mor eo ver , there was lit tle back­
ground noise and virtually no QRM. The
signal had a clear , be ll-like ring to it , quite
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un like anything th e kid had ever heard be­
fore . Thus, he knew ins t in ctively t hat the
OM had add ed so meth ing to his gear. Bu t
what ?

He ho pped up on to a high stool beside
the bench and gave the equipmen t a qu ick
onc eover. The receiver was as he had seen
it last. No preselec to r o r Q-mult ipli er was
in evidence.

The n his rov ing' eyes stop pe d, fixe d
u po n a tiny bo x . pla ced a t the end of the
table. It was con nected by a length of cord
to the receiver 's earp hone outpu t. Mou nted
on the box was a jack into which the OM
had plugg ed his earpho nes. "What. . .
why.. .how. ." ? " The ki d began , nud ging
th e OM and point ing.

" Shhhhhh, wait a minute , George is
turning it o ver to me." Relays click ed ,
transform ers hummed as the b ig rig went
on the air .

Not able to copy at 30 wpm, the kid
picked up little of the ensuing conversa­
tion . He did , however, catch the 7 3 and the
SK. The QSO was over.

"Ok, wha t is it ?" he demanded.
" What is what?" The OM tu rn ed to face

his young co m panio n and wo uld-be pro­
tege .

" That litt le box you're plugge d into,"
the kid replied , pointing . " What is it?"

"Oh , why , tha t's an aud io filt er. For
CW, you kn o w."

" What does it do?"
" Wen, let me show you. " The OM
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unplugged th e filte r from the receiver's
earphone ja ck. He then plugged the phones
directly into the receiver and tuned to the
40 meter Novice band. A bedlam of soun d

cascaded from the head set.
"Put on the cans and tune in a statio n,"

th e OM instructed.
Obediently , the kid sat down putting

th e phones to his ears. He soon found a
medium strength KN 7 amid a multitude of
stat ions vying for the frequency . " Okay ,"
he said . " What now'!"

"I sim ply insert th e filt er into th e lin e
lik e so. " Th e OM inserted the proper plu gs
in to the proper jacks. "Now, what do you
hear?"

"Wow! " the kid exclaimed after a mo­
ment. " There's only one signal in th ere . All
the others are mu ch weaker ."

" Ha - now watch th is!" Th e OM flip ­
ped a toggle on the box.

The kid tuned the receiver slightly.
"This is terr ific. All I hear is the KN7, an d
noth ing else! "

" Whenever you tune a CW station so
that the bea t note is a 75 0 Hz aud io
tone, the filter will let it through. All other
tones will be blo cked."

"Fantasti c!" The kid eyed the tiny box.
" What's inside?"

"Oh, just a couple of coils, a few
capacito rs, and an am plifier mod ule. "

" But what ma kes it tick '!"
"Why, resonance, of course. It ' s a sim­

ple tank circ ui t, but resonant at an audio
freq uency instead of rf."

"I know a tank circuit is what yo u tune
when adjusting a transmitter , bu t I don 't
really see th e tie-in . I gue ss I really don 't
understa nd how a tank work s."

" Okay:' the OM sighe d, "make yourself
comfortable and let me begin at the begin­
ning.

«Tank circuit is a term used to describe
a parallel resonant circuit. These circ uits
are co mposed of two elements, an inductor
(a coil) and a capacitor. Resonance in a
tank cir cuit is possible du e to certain
properties of coils and capacitors."

" You mean inductance and capaci tance,
right?"

"Right. No w, do yo u kn ow the di ffer-
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ence between voltage and curr en t?"
"Sure, " the kid exclai med, " I did pass

th e No vice .exam, didn't I? "
"Okay," the OM smiled, " te ll me ab ou t

it. "
" Well , er - curren t is the flow of elec ­

trons through a wire and volt age is the
force pushing it. It 's like water in a pipe ;
the amount of water in gallons running
through the pipe each second would be th e
cur rent and the pressure in pounds pushing
it would be the volt age. ..right?"

"Fine , now we can get in to ex plaining
resonance. First , let 's tal k about induc­
tance. "

Inductance

When current flows through a coil of
wire, it pro duces magnetic lines of force
surrounding the coil. As long as current
flows, the magnetic field remains co nstant .
But , wh en input flow ceases , the field
coll apses. This collapsing magnetic field
cuts across th e windings of the coil causing
a new current to flow. This induced cur­
rent flow s in a direction opposite to that of
the input current .

When alternating curre nt (Fig. I) flows
through a coil, a magnetic field bu ilds and
collapses with each" change of polarity.
When ac is initially applied , volt age and
curren t flow in each turn of the coil. A
magnetic field builds up around that turn,
inducing volt age in the following turn. The
induced voltage 'is in opposition to the
input voltage. Thus, as volt age builds dur­
ing the first alte rn ati on of the ac cycle
(ABC) the coil tends to o ppo se the flow of
current.

As shown in Fig. I , curren t rea ches its
peak at B and begins to decline. The
magnetic field collapses, inducing a voltage
in the coil. This volt age is in op position t o
the voltage of the second alternation
(CDE) and will thus resist curren t flow.
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Resistance to cha nge of curre nt flow in
a coil is called inductance. The effect was
firs t described by Germ an physicist
Heinrich Lenz (1804-65). Lenz states:
"Whenever a current is set up by a change
of magnetic flu x through a coil, th e direc­
tio n of th e induced curre nt will be such as
to oppose the current which produced it. "

Inductive reacta nce is th e value in ohm s
of a coifs ability to oppose alternating
curre nt.

Capacita nce

A capacitor con sists of two conductors,
or plat es, separated by an insulator , th e
dielect ric. Materials commo nly used as
plat es in capacitors are metal fo il and solid
met al plates -, Dielectr ic materials include
air , ceramic, mica , and impregnated paper.

Capacitors functi on as sto rehouses for
elec trici ty . In Fig. 2, a battery is shown
charging a capa citor thro ugh a swit ch .
When th e switch is closed, electro ns flow
from th e negative battery terminal to
capacito r plate A. At th e same time,
electro ns flow fro m plate B to th e positi ve
battery terminal. As elect rons gather on
plate A it be com es negatively charged. Th e
shortage of elec trons on plat e B causes it to
be come posi tively charged.

In th e first instant following the closing
of th e switch, a heavy current flows, with
electrons rushing to plate A and away from
plat e B. Little voltage is needed to force
current through the circuit. Plate A soon
becomes crowded with elec trons and th e
electron supp ly at plate B becom es de­
plet ed. Current flow slows. More voltage
now becomes necessary to keep electron s
moving. With decreasing voltage drop
acro ss the capa citor due to decreasing
current flow , circu it voltage increa ses. A
poi nt is reached at which capaci tor voltage
equals applied battery volt age. Current
flow ceases. The capacitor no w is fully
char ged . If the batt ery were rem oved , th e
capa cit or would retain a portion of its
charge for hours, or even days. The capa­
cito r may be discharged by sho r ting across
its terminals with a condcutor. Curre nt will
flow fro m th e negat ive to th e positive
te rmina l until bo th plates have an equal
electron supply.
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If ac voltage were applied to a capacito r ,
th e first alternation woul d charge the
capacitor as shown in Fig. 2. The next
alternat ion wou ld discha rge the capacitor ,
recharging it in th e reverse direction.- -

r--~;.~--,.J
-t, --'

Fig. 2. Capaci to r charge d by battery .

Fig. 3. Current lags voltage by 90 ~ in an
inductor.

Elect ron flow is to plate A and away
fro m plate B during the firs t hal f-cycle
(AB, Fig. I) . The capaci tor h olds this
charge until the second half-cycle (CD)
causes electrons to flow to plat e B and
away from plate A.

With alternating cur rent app lied, a capa­
citor appears to be a closed circuit. Current
flows in the circuit as if it were ac tually
passing th rough the capacitor.

The amount of current th at a capacitor
can sto re is deter mined by its size, nature
of its plate area . dista nce between plat es,
and the type of dielect ric used. The capa­
cit or thus limit s or op poses current flow in
a circuit . This ph enomenon is called capa­
cit ive reactance and is measured in ohms.

Reactance

In a resistor, curre nt is opp osed by th e
material of wh ich the resistor is composed.
Power is dissipated as heat and thus is lost
from th e circuit.

Capacitiv e and inductive reactance also
represent opposition to current ; however,
they consume no power.

Inductance of a coil is measu red in
henrys . Capacit y of a capaci to r is measured
in farads . In both cases, th e value of re-
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act ancc (t he ability to o ppose the flow
of alternating curre nt) is measured in ohms.

Because alte rn ating current flow in a coil
causes an indu ced voltage which opp oses
current change, there is a pha se differen ce
bet ween curren t and vol tage, wit h cur ren t
lagging. (Fig. 3). If th e coil were pure
inducta nce (having no resistance), current
wou ld lag voltage by 90 degrees. Resistance
of the wire causes this phase differ ence
to be smaller.

Capacit ors also cause a phase di ffer ence
between volt age and curre nt. Th is is due to
the reversal of po lar ity across the capacitor
with reversals of the alt ern ating current. In
a capacitor, the current leads the volt age
by 90 degrees. (Fig . 3). T his pha se angle
would also be diminished by resista nce.

It can be seen from Fig. 3, that while an
inducta nce tends to oppose a change in
cu rrent , a capacitance tends to o ppos e a
change in volt age.

In any circu it containing bo t h induc­
tance and capacitance. the to ta l effect on
the circuit of these two influen ces win be
the difference be tw een their values.
Reson ance

When inductive and capaci tive reacta nce
become equal in a circuit, a con dition of
resonance is said to exist. Reson ant circuits
can be designed to select or rject a cer tain
frequency or group of frequenci es.

Resonant circuits can be cons tru cted in
eit her of t wo configurations : series or
parallel. A tank circu it is a parallel resonant
circ uit.

F ig. 4. Se ri es LCR circuit

Fig. S. ParaIle! LC circuit.
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Seri es Reson ance

To fac ilitate ease of understanding , let
us look first at series reso nance as sho wn in
Fig. 4 . At a given freq uency, ac voltage in
th e circuit causes L and C eac h to have a
react an ce acc ording to its value. If we
change th e input freq uency, reactance val­
ues of L and C also will chan ge. The value
of R (pure resista nce in the circuit) always
remains constant. The difference in re­
act ance bet ween L and C thus represen ts
an opp osition to current flowing in th e
circuit. By add ing this react an ce value to
the value of pur e resistance, we arrive at
th e total circuit opposit io n to alte rn ating
current at a parti cular frequ en cy. T his
value is called i mpedance (Z) .

Assuming L and C to be some fixed
value, we can fin d a frequ en cy at wh ich
inductive and capaci t ive react an ces will be
equal. At this frequency the reactance s,
bein g opp osi te in nature, will cancel each
other. Current flow in th e circuit will be
op posed only by R.

Looking at th e circuit in Fig. 4, it can
be seen t hat at t he resonant freq uency, the
ammeter (I) would read a max imum cu r­
ren t flow. At all' other frequencies the
reading would be lower. Th e circuit , in
effe ct , allows curr ent at one frequency to
pass while impeding current of all o ther
frequ en cies.

Parallel Resonance

When a capacito r and co il are wired in
parallel (Fig. 5), the combination will be
resonant at a frequency det ermined by the
values of L and C. With th e circu it at
resonan ce, little signal current flows. This
is because at resonance, a pa rallel LC
circuit acts as a storage device (hen ce t he
name ta nk circ uit ). Signal energy is inte r­
changed betw ee n capacitor and coil at a
rat e equal to t he signa l frequency. The
int ercha nge of energy , once ini tia ted , con­
tinues nearly ind ependent of additional
signal current . The capacitor , charged by
the signal, discharges int o t he coil. Th e
collapsing magnetic field of the coil gener­
ates a reverse volt age which recharges t he
capacito r. Since the input signal established
the initi al charge on the capaci to r. th e
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Fig. 6. S ch em ati c of CW Au dio Fil ter.

ended in frustration, fading away into. this
constant background din.

There is a simple and inexpensive solu­
tion to pro blems brought on as a result of
too many st ations occupying too little
band space. An audio filter, selective
enough to single out a discrete audio note,
can make a nearly impossibl e snarl sound
like code practice.

The Circuit

The audio filt er is bas ed upon three
majo r com po nents: A pair of toroidal
coils which combine small size and high
inductance, and a solid-state au dio ampli­

fier module. "
Receiver audio, consisting of CW signals

of many different audio frequencies, enters
the filt er through co upling cap acito r Cl
(Fig. 6). Capa citor C2 and coil Ll comprise
a tank circuit resonant. at 75 8 Hz. This
ta nk will shunt to ground signals that are
not at th e res onan t frequency. A 7 58 Hz
signal will cause signal voltage to be devel­
oped across the tank. This signal is coupled
through C3 t o the top of tank cir cuit
C4-L2. If switch Sl is closed, off­
resonance signals are fur ther attenuated.
With S I open, the second filt et circuit is
disabled and the signal passes directly to
C5. The fun ct ion of SI is to provide tw o
levels of selec tivit y for ease of t uning.

Fro m C5, the filtered signal enters
module PA-9 where it is amplified to dri ve
headphones or speake r. Volume of the
input audio fro m the receiver determines
output volume of the amplifier.

Filter output frequency may be changed
to suit the ear of the individual. Some may
desire a low er tone, Some a higher pitch
note. By changing the value of C or L, the

=sv

~ AUDIO OUTPUT
W

PIlON E:S/SPE:AKEIl
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CW Audio Filter

As most ha ms know only too well , CW
operators, espe cially those using the No vice
band segments, are a long-sufferi ng lot.
There are QR N and foreign broad cast
interferen ce to contend wit h, to say noth­
ing of adjacent-sta tion QR M du e to crowd­
ed bands . Rarely is a contact complete d
wit hout at least one sta tion issuing a
strident CQ only a few cycles from the
freq uency in use. Many a good QSO has

A parallel LC circuit at resonance, then,
acts in a manner opposite to that of a series
resonance circuit. At the resonant fre­
qu en cy , impedance for the signal curre n t is
very high, allowing little current to flow in
the circuit. For all other freque nc ies, the
impedanc e is very low. Thus, at resonance,
a parallel LC circ uit represents a large
voltage drop. Current flowing through a
high impedance creates a large voltage drop
across that im pedance. A signal current
flowing in a circuit containing an LC
circuit at resonance would thus result in a
signal voltage appearing across the LC tank.
If the signal was not at the tank 's resonant
frequency, little signal voltage would be
dropped across the tan k. In this way , a
tank circ uit ac ts as a fil ter , allowing a
voltage output only when a signal at the
resonant frequency is applied.

" So there you have it," said t he Old
Man . "Capacitance , inductance, reacta nce,
resonance, the whole bit." He stre tc hed and
began to rise.

'''Say, wait a minute ," the kid blurted,
coming out of a semi-doze, "you forgot
something, didn't y ou '! What about the
box?"

" Oh yes, the filter. "
" Fro m the lecture you just gave me I

assu me ther e are coils and capacit ors in­
side . But ho w did you manage to squeeze
in all the component s and ho w does th e IC
tie in '!"

"All right," the OM sighed , "let 's start
by openi ng the box and also by looking at
the schema tic."

circuit will accept little additional signal
current. Thus, at resonance, signal current
is very low while tank current is very high.
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STEP UP TO TELREX
Professionally Engineered Antenna Systems

Single transmission line "TRI-BAND@ARRAY"
By the only test that means anything .. .
on the ai r co mpa rison . . . this array co n­
tinues to outperfo rm all competitio n . . .
and has fo r two decades. Here's why
· . . Telrex uses a" unique t rap design
employ ing 20 HiQ 7500V ceramic co n­
densers per anten na. Telrex uses 3 opti­
mum-sp aced, opt imum-tuned reffector s
to provide maxim um gain and true FIB
Tri-band perfo rmance.

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

rain or shine
• Wind rat ing surv ival 110 MPH
• Patented broad-b and coaxia l Balun
• Heavy-duty stee l gusset moun ting

plate
Aluminum boo m 2 in., 2Y2 in. 0.0.
x 18 ft.
Large di amete r, .058 wall taper­
swaged dural elements for mi nimum

weight and except ional st rength
to weight ratio

• Sta inless stee l electr ical hardware

With a Tel rex Tr i-band Ar ray you get 49
Ibs. of educated aluminum enginee red
and built to provide many. many yea rs
of perfor mance unmatched aro und th e
world by any other make. Longest ele­
ment 36 ft. Turning rad ius 20 ft. Shipping
weight 65 Ibs. Shipping conta iner 13 in.
x 5 in. x 13 ft .
Note: If not available from you r dealer,
order di rect. You'[ get fast, pers onal
serv ice .
Telrex Labs are desig n engineers, inno­
vato rs and manu facturers o f the world 's
f inest ¥4 to 160 meter communi cat ion
sys tems and accessories pr iced from
$25 to $25 ,000.

For techn ical data and pric es on com­
plete Telrex li ne, write fo r Catalog PL 71.

Elements shortened
to show details.

BALUN

TRAP

S395TB5EM

Other
Multi-Band
Arrays Available

$ 175. 00
$355.00
$ 39.95
$ 59 .00
$ 63. 95

15 M 3 '! 7
20M326

2M609
2M 814
6M516

and ------

TYPICA L TELREX "MONO-BAND" ANTENNAS
- " Monarch" , 10 OBO, 3 EI., 4 KWP, 2· 1/ 2" 0 .0, 17 ' boom
- "Monarch" , 10 DBO, 3 EI., 8 KWP, 3-112" 0 .0 , 26' boom
- "Monarch ", 14 OBD, 6 EI., 6 KWP, 1" 0.0, 9' boom
- "Monarch ", 16 DB O, 8 E I., .8 KWP, 1.3 75" 0.0, 14 ' boom
- " Mo narch " , 13 DBO, 5 EI.,.8 KWP, 1.5 " 0 .0, 16' boom

many, manymore! send for PL-71 Dept. C

---I-=.el.ex LABORATORIES, r: • I TV And Comm uni cat ions Antennas S ince 1921
Asbury Park, New Jersey 07712 201-775-7252



resonant frequency of the filter may be
alt ered .

Components

Voltage rat ings of the components are
no t important in th is circuit. Receiver
audio voltage never will approach usual
component ra t ings. Capacito rs may be disk
ceram ic or any other type fou nd in th e
junkbox or surp lus electro nics store. If size
is no object, an eco nomical substit ute fo r
the two O.5MF capacitors is a surplus dou ­
ble oil-filled type. Most have flanges for
chassis mounting .

Coils are toro ids, availab le" through
many sources. You may come across them
advert ised fo r sale" in th e classi fied section
of this magazine. Toroid s often are used in
Telet ype equipment as filters to di fferen­
tiate be tween tw o audio to nes th at carry
RTTY information.

PA-9 is a "public add ress amp lifier
module" available through Lafayette Radio
Electronics Corp. , either locally or by mail
orde r ( $3.50). Address of the company is
Box 88, Syosset , LI, NY 11791. Higher
powered , higher priced modu les are readily
available from many sou rces where mor e
audio output pow er is desired .

Th e battery may be of any ty pe, con­
sider ations being size versus life.

Your prefe rence is th e rule here.

Construction

A min ibox , a few te rmina l lugs or strips ,
a soldering iron. drill , and a screw driver
will get you through this project in fin e
form . The device, however, need not be
built in a minibox, You can breadboard it
or even build it right into your receiver.

Toroids are sold centertapped with these
leads open. You must solder the m together
before installation. The coils may be
mounted one above th e other with a bo lt
running th ro ugh th e centers. You can.
however , mount th em in any way tha t will
best fit th e space available.

Mounting the modul e should present no
problem even th ou gh it has absolutely no
provisions for moun ting. A few rubber
grommets glued to the bottom of the
mod ule and then glued to the minibox will
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hold nicely. Leads should be covered wit h
"spaghetti" tubing and ru n through a rub­
ber gro mmet placed in a "hole in the box
under th e module .

"Sounds great ," said the kid. "How do
you operate it?"

"" List en to this." The Old Man pick ed
up th e head phones. He switched the filter
to its ou t posit ion . With only one 'f ilte r in
operation, a few signals sounded in th e
phon es...still no thing like the bedlam
really existing on the band. ~

" You have to zero in on th e filt er's
resonant frequen cy," he exp lained . "Tune
the receiver 's main tuning or bfo tuning
contro l to adjust the beat no te to the
proper frequency."

" Wow, that signal really popped up
there." The kid moved in closer , tak ing
ho ld of the receiver dia l. He tuned back
and for th. "The st rength of this one sta tion
comes through at least ten times louder
when you hit the resonant frequen cy."

"That's righ t . Now let's flip in tha t
seco nd ta nk." The switch clicked and on ly
one signal remained beeping in the pho ne s.
Adja cent signals cou ld no lon ger be heard
at all. '

"There 's that ringing sound," said th e
kid . "Ma kes it a lit tle hard to copy ."

" When the Q of a circuit (it s selectivity )
get s very high, the circuit begins to reson­
ate ," the OM explained. "That's the ringing
effec t yo u hear. Still, tho ugh, it' s a small
enough price to pay for not having to
contend with a pile o f othe r signals."

"You know." th e kid grinne d hopefully ,'
" you really ought to build one of the se for
me. It would be a real lifesaver on 40
meters."

" what?" the OM demanded. " Do you
mean to tell me that after sit ti ng here and
listening to this who le mo nolog, you don't
th ink you can build one yourself?"

" Well," replied the kid , " t he way I see
it, if I spen t all th e ti me it would take me
to build a filt er, I wou ldn 't have ti me to
learn th e code well enough to use it ."

The kid ducked as a box of screws sailed
past his hea d.

...K8TSQ
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AGC circuit at the front end
3 TRANSMITTING POWER positions.
REAR panel has prov ision for 25w unit,
TONE squelch, and MULTIPLIER unit.

CHANNEL SELECTION by diode switch.
Remote control possible

34/94,94/94, MIKE included. $2Be:95'
NOW ONL Y: 249.95

ACCE SSORI ES :
2 meter & 6 met er p reamplifier .
Standby beep OSC un it .

NEW 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

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



J. K. Bach WB2PAP
Ivy Hill Road
Walden NY 12586

Electronics is filled with
dual-role phenomena
All you have to do is look . .

The elec trical art in general has one very
help ful feature , though t his is lit tle realized
or appreci ate d , and th at is th e d ual or
reversible nat ur e of many of its instru­
ment s. In me chanics, a steam engi ne may
be driven by another engine and ma ke a
pre tty good co mpressor. Mechanics has few
of the se cases, however, while electro nics
has several. This by no mea ns do ubles the
stude n t 's kn owledge with out effort on his
part , but it really does help. After all, if
you knew one ha lf of a Siamese t win to
spea k to, you cou ld hardly avoi d knowing
t he other ha lf too .

Suppose you bo ught a new-fangled
fr inge -area T V antenna - which way would
you poi n t it? The way everyone else poin t s
his, o f co urse. But t he new one is di fferent
fro m theirs - which is the front and which
is the back on th e doggon e thing? I
couldn' t tell you wit hout seeing it , and
maybe no t even th en. But let's examine
highly dir ectional antennas a mom ent:

On e of the mos t direct ional , and highest
gain an te nnas is th e parabol ic reflector
typ e. These can have gains of around 40 dB
(depend ing on frequency, size), whi ch
means t hat they t ra nsmit and receive
10 ,000 times the signal tha t a non directive
an tenna would.

Th ese an tennas are usually called
" bowls" and y ou oft en see them o ut in the
co untry an d on t op of build ings. The bowl
is act ually a refl ecto r , wh ile the ac tual
an ten na is a littl e nood le of a th ing in the
fo rmer' s focus. In Fig. I , the transmitter T
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sends t he signal to the an tenna A, and the
radio waves bo un ce off the bowl and are
focused on the receiv ing bo wl to the right ,
many miles away . Here th e waves ar e
foc use d on th e receiving ante nna A , run
down th e transmission line in to the re­
ceiver R. Just look at a bo wl and yo u can
see wit ho ut any diff icult y whi ch way it is
aimed .

~------~--- -- --- -------~

~~---- ~~ ------ --~;;
Fig. 1. The parabol ic antenn a con cen trates virtu­
ally all the ra dja~ion in to fairly tight beam .

Now consider the ya gi an te nna in Fig. 2.
T he longest element , o r di po le , is at the
left end and is called the refle ctor. The
next element is t he ac tua l an te nna, wh ich
is co nnec te d to the tran smitter , or receiver ,
ofte n switched back and forth alternately
between th em . In gener al, T V an ten nas are
of this type. The arrow usually poi nt s in
the d irection in which the an te nna tra ns­
mits best - in th e ideal case, toward th e
distant receiving an te nna . At the same
time, if it is used as a receiving an te nna, th e
arrow points in t he direction fro m which
th e best signal will arrive. You do no t need
to t urn the ant enna end-fo r-end whe n
changing it from transm it to receive ; this
wo uld be a clumsy expedien t if it were
nece ssary .
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Co m plete with m icrophone, m ob il e mounting
tray and 2 pai r of crysta ls. (l 46 .94T /1 46.94 R and 146. 34T/146.94 R)

Model PS·2923 AC Regu lat ion Pow er Supply . $39.95

~ 8 Channels with Instant Push Button switching
~ Solid State. Finest quality silicon transistors

~ Netting trimmer for each receive and transmit crystal

~ High quality mechanical filter for adjacent chan nel rejection

~ Military-grade, glass-epoxy printed circu its

~ Rugged , serviceable design, compact construction
~ Diode protected Dual-gate FET mixer

~ 25 transistors, 1 IC, 1 MosFet, 16 Diodes

~ Overload protected receiver R.F. stage

315 SONAR RADIOCORPORATION
73 Wortman Ave.. Brooklyn. N. Y. 11207

o Please send in formation on Model FM 3601.

Name . . . . . . . . . . . . . . . . De~ .
Address .
City State . . Zip .

Professional Quality for the Professional Amateur!
The Finest Printed Circuit Materials and Exclusive
Design Techn iques Provide the Best in Professional
Quality and Performance

~'~~~
SPECIFICATIONS
Frequency Coverage: 144-148 MHz
Dimensions: 6%"Wx2¥8"Hx9"D with out tray
Weigtlt: 5 Ibs.
Microphone : Controlled Magnetic
Antenna Imp edance: 50 ohms
RECEIVER
Sensiti vity: At least 0.5 /J.V for 20 db c uletrne,

0.35 /.IV for 12 db Slnad
selectivity: 16 KHz @ 3 db
Freq. Tolerance: .001% from - 30°C to 60°C
Spurious Rejection: At least 60 db
AUdio Power: 2 W. wz tess than 10% distort ion
Squelch Range: 0.2--0.8 p,V
Intermediate Freq.: 10.7 MHz & 455 KHz
TRANSMITTER
Emission: 16F3 (Frequency-Modulated)
rreu. Tolerance: .0005% from - 30°C to 60°C
RF Power Output: 8 to 10 Watts
Spurious & Harmonic Attenuation:

More than 50 db below RF carrier
Deviation: Inte rnally adj ustable 0-10 KHz
POWER REQUIREMENTS
Receive: Squelch standy. 0.175 Amp.

Maximum audio: 0.500 Amp.
Transmit: 1.90 Amperes
Voltage: 13.8 VDC-Neg. Ground only



NUVISTOR
LOW NOISE

PREAMPLIFIER·

MODELS PV 27, 28, 50,
144 and 220

For 27 (CB) , 28, 50, 144 or 220 MC. (Also
available for 150·170 MCS)

Add this Ame co Nuvtst or Preamplifier t o your

receiver (o r converter) to improve th e sensitivity

and noi se fi gu re. Two tuned ci rcuits also improv e

rejection of ima ge and spurious f req uencies.

Compact . easily connected and low power reo

quirernents, wired and teste d with tube.

Ideal for improving performance of surplus
FM Two-Way equipm ent for " NET" operation on
t he 2 and 6 meter bands.

Write lor details on 150·170 mcs and others

•P.O. Box 6527 Raleigh, North Carolina 27608

Fig. 2. Direc tiona l an tennas must be poin ted
toward the station you 're communicating with.

automati c send an d receive .
Or look attnese toy-like walkie-talkies

that children and fools abuse to the con­
stern ation of the FCC: They one and all
rewire themselves at th e to uch of a thumb­
button so that th e lo udspeaker becomes
the microphone , the first tran sist or be­
comes a transmitting element, an d the
aud io am pli fier is turned end-for-e nd.
Dual? It surely is.

Years before the telephon e was in­
vented , kids used to play with string-and­
ean intercoms. They wo uld punch a small
ho le in th e bottom of an or d inary tin
can - emp ty , of course - insert a str ing of
thread and knot it, then stretc h th e string
to a similar outfit in the ne xt ro om or out
in the ya rd. As long as the st ring was fa irly
ta ut and didn 't ru b on anything , it wo uld

­RfiOM81C"'"

Th e same holds true fo r th e rho mbic
and quad antennas in the same figure . In
fac t , it ho lds true for any "d irectional
antenna.

Now con sider the vacuum tube ; Some­
times it has a sim ple functi on , as in a
stra ight uncomplicate d aud io amplifier.
But it is en tirely capable of serv ing ha lf a
dozen functions at one and the same time .
In a superhete ro dyne th e same tube usually
serves as a heterodyning oscillator and a
freq uen cy changing modulator at th e same
time. A simp le regene rator , such as th e
type your grandpop used , is a regenerative
detector and mor e often than no t operated
as a zero-beating oscillator at the same
time - hen ce all the sq uea ling yo u heard
when they were t uned across a bro adcast
carrier. Not only that , but you co uld put
an ordinary carbon microphone in the
ground lead of one of these receiver s an d
transmi t your voice over it. Th is wo rked
only for short dist an ces, bu t it used the
same t ubes an d ante nna fo r both , and
required no switching - it was co mpletely
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From Allied Radio Shack . ..

The First First-Class Listening Post
At a Really Affordable Price!

the one with GUTS!

Heavy-Duty Loopsti ck
Pow er Tran sformer An te nna

Realistic DX-150A-The Communications
Receiver That Changed The Industry

Available NOW 119 95
at 950 store s '

Nationwidel '

Hams, SW , Single-Sideband , CW -from here,
from the re, from everywhere ! EVERY FEATURE
for superior recepti o n of 535 kH z to 30 M Hz.
Fo ur-FET cascad e RF stage . mec han ical fi lter.
variab le BFO. pro duct de tector, 160-10 meter
bandspread.rS" meter, fast and slow AVe, 11
f ro nt pane l contro ls. So l id -state? You bet I

Power? 12 VDC , 8 "D" cells or 1 17 VAC1 See
it at our sto re near you . Or you may order by
mail- it costs no more!

There's a Store Near You. See the Yellow Pages
, - - - - ---- - - - - - - - - -l
I ~~/05HAjf) Dept 731 i
! ~ AT".. "" CO" POA ATION COMAANY I
I 2725 W. 7th Street, Fort Worth, Texas 76107 I
1 Rush me the DX·150 A Outfit postpaid. I enclos e I
I 0 chec k 0 money order for 119_95. I

I Name I
I Street I
I II Apt. Route Box _ I
~1~ ~tate~~IJ.lJlIJ

AC IDC
Swi tch

Shor tw ave
Antenna I g: Le

Reg. Reg.
1.98 2 .25

Save a Totalof $14.67!

ACCESSORIES INCLUDED
AT NO EXTRA COST!



ta lk pretty good. This was acoustic dualit y ;
you had to holler in to the can and po ke
on e ear into it alterna te ly. At the trans­
mitting end , sound waves vibrated the
string, and at the receiver , the string
vibrated the diaphragm, whi ch was th e
bottom of the can, maki ng soun d waves
again .

To get back to aiming your TV an tenna :
One of the very best methods is to run a
pair of wires up to your roof, with an
ordinary head receiver , or pair of receivers
at each end. No batt eries, no amplifiers,
just " Whoop and holler !" Actually, you
don 't have to ta lk all that loud ; it works
surprisingly well.

The theory is simp le. Th e sound of yo ur
voice vibrates the diaphragm of the head­
phone (left uni t in Fig. 3) whic h varies th e
air gap and conseque ntly the magne tic flu x
in th e headpho ne winding, which generates
a current - you know, just like Lentz 's
law. Anyway , this curre nt flow s to the end
of the wire and - Lentz's law again , ba ck­
ward s - vibrates th e diaphragm an d makes
so und again .

Faraday himself knew that an electric
current co uld produce mo tion th rough
ele ctromagnetism, and that the latter could
gene rate a current by reverse action . When
the electric motor was invented, it was
realize d at once that driving this motor
wit h, say , a st eam engine would generate
current provided t he field was magneti zed ,
even slightly . A few yea rs ago , whe n
automobiles still had gene ra tors , the volt­
age regulator would occasionally fail and
connect t he generat or dire ctly across the
battery which would instantly run the
generator as a mot or until the battery itself
ran down. If the gen erator co uld not turn
th e engine over, this happened pretty
qu ickly!

Of co urse, no t all instru ments are dual.
While a telephone receiver, or loudsp eaker ,
may tran smit very clea rly when sound
stri kes it , the current genera ted is weak .
But send a curren t through a carbon
microphone and th e on ly sound y ou will
get out of it is a sizz ling, frying nois e as it
burn s up, if yo u push it th at far. But with
norma l current through it , it will transmi t
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Fig. 3. Sou nd-powered phones are an electrical
eq uivalen t of the on ce-popular string and C<1n.

very well - more efficient ly t han any other
ty pe. ft just isn 't dual. Not all mot ors are ,
eit her. -

Technicians have a little tri ck for find ­
ing hidden microphon es. Th ey induce a
heavy signal into t he general area by
method s that are kept as secret as possi ble,
and the microph on es "sq ueal" like tiny
loudspeakers. These are no t magn etic
types, bu t crystal micropho nes.

Another type of crystal is the quartz
osc illating cry stal. Th ese are tiny squares
cut from a quartz crys ta l, so mething like
minuscule sod a crac kers in propor tion .
Now quartz is one of th e most elast ic
substances extant (no kid ding, it really isr)
and these tiny squares will ring like a bell ,
exce pt th at yo u can 't hear t hem, becau se
the frequency is million s of vibra tions per
seco nd. In fact: this is the actual physical
vibration that keeps the broadcast trans­
mitter ex actly on frequen cy. It rings bet­
ter - far better than a steel tuning for k,
and is mor e stable. But more than that , it is
self-exciting. .

Marie Curie's husband Pierre discovered
that if yo u strike certain crystals, th ey gave
off elec tric shocks, and if you sho cked
them, they were distorted out of true . The
distortion was infinitesma l, but the voltage
gen erated was conside rable. A quite recent
igniti on system for small engines squeezes a
crys ta l to make the ignit ion spark - simple
and reliable. To get back to the osc illa ting
type, when the crys tal oscillator was first
tun ed on , the voltage twi sted th e crys tal a
tiny amount, until it went as far as' it
would go . Then t he crystal untwisted,
genera ting a voltage of its own, which was
amp lified by tube or tran sistor and reap­
plied to the crystal which distorted again .
This pro cess is much like th e operation of
an or dinary doorbell , and results in a very
pure vibration of th e crystal, of very
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precisely determin ed frequency, so long as
the volta ge is app lied to the oscillat or. But
you need that t wist -to-volts and volts -to­
twist act ion to ma ke the crystal oscillate in
the first place. And these crystals have to
be sliced and ground and et ched from a
piece of quartz crystal.

How about tr ansfor mers? Take a fila­
ment transforme r, for example : Put in
120V in the prima ry , an d get 6 .3V in the
seco ndary . Or with 6.3V in the same
winding, yo u will certa inly get 120V in the
other win ding. The transfor mer doesn't
kno w or care which way it steps, up or
dow n, so long as you give it the right
volt age an d fre quency . Pretty dual , I'd say .

A meter is a kind of de motor . Will it
generat e elec tr icity , too? Cert ainl y! In fac t,
we can demonstra te this principle in a very
useful test. Sometimes the mete r is con­
nected to the wro ng poi nt s in a circuit and
you won der if it has been burned out. Or
you see a nice microammeter in surplus, all
d irty bu t apparently nearl y new . Is it
burn ed out? Or is it well wor th the
bu ck-fift y the man asks? You haven't any
kind of test instru ment to check it - all
you have is y our hands.

With the met er in yo ur hand, see whe re
the needle rests. (F ig. 4.) The zero adjust­
ment may be a littl e off, but no ma tte r.
Sup pose it is right on zero: now twis t the
meter to the left with a quick but not
violent wrist-motion . The nee dle shoul d
swing' 10 or 15 degrees upscale fo r a
moment. This checks hair-spring an d pivo t,
wh ich mu st also be working okay . Now
with a paper-clip, bit of wire, tie-clasp, or
even a coin, short-circ uit the terminals of
the me ter and try the twist again. This
time , if the me te r co il is all right , the
needle sho uld swing much less than be­
for e - perhaps on ly 5 degrees or so.

READS ZERO READS 10"- 20 · READS ZERO READS 3' 6'

TERMINALS OPEN TERMINALS SHORTED

Fig. 4. A simple test can tell you a lot about a
questionable meter.

JULY 1971

When the meter t er minals were op en­
circuited and the meter was t wisted to
make the needle swing, a voltage was
generated by the co il mo ving in the mag­
netic field. But sin ce no curren t could
flow, no power was generated. But when
the t erminals were sho rt ed, curre n t did
flow, power was genera te d, and dissipat ed
in the winding itself, resisti ng the mechani­
cal force t hat generated it by tr ying to
drive the needle to t he left. This is called
«damping." Sens itive por table me ters ha ve
a swit ch operate d by the cover of the
ins trument, which sho rts the me ter coil
when the cover is on. T his pre ven ts bend­
ing t he nee dle due to carrying and shipping
accidents, though if you dro p it off a
building you can kiss it goodbye.

Come to think of it , th is duality busi­
ness sta rte d before radio or wireless itself
did . Maxwell deduced fro m the behavior of
light that it was a kind of electromagnetic
radiati on , and tha t there should be others
as y et un discovered.

Hert z set out to find t he undiscovered
radiation . He used a spark co il of the same
general type that Henry Ford used in h is
Model T igni tion sys tem. Connected to a
battery, th is gave a continuous series of
sparks across a gap bet ween two brass ba lls.

How to det ect radiation from this?
Sparks were disembodied electricity, so to
spe ak; there was something magic about
them. He took a 'brass rod about a ya rd
long, pu t brass ba lls on the ends, and bent
it into a circle or hoop, about a foot in
diamet er.' If the gap between the balls was
tiny enough, if the ro om was dark enough ,
if the lo op was close enough , if the
orientation was near enough, if anyt hin g
like reso nance was ob ta ine d, he should see
a ti ny spark in his loop. History te lls us
tha t he did , bu t you can't t ell me this was
accomplishe d all that easily. It probably
took him quite a long time to try aU the
various pos itions and gaps and ot her var i­
ables un ti l he hit on the one combination
th at would work. He had discovered hertz­
ian waves, using a transmitt er and rece iver
which were essen tia lly duals of each o ther.
More, he discovered hertzian waves with
the most ins ensitive receive r ever built !

WB2PAP·
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I n my past experime nts with FM trans­
mitters, I built up a simple cry stal.

osc illator that is easy to reproduce and
uses a min imum of co mpo nent s. T he unit
uses about 400 mW of po wer to an RCA
400 80 NPN silicon t ransistor. T his transis­
tor is low in cost because of its wide
usage commercially . This oscillato r oper­
at es in the 6-8 MHz regio n with the
tuned circ uit described here, hut sho uld
work well througho ut the high-frequency
spectrum.

This oscilla tor's fir st ap plicat ion was in
an FM transmitter designed for 2 meters.
Th e circ uit layout as it is in this article
was used as a crysta l osc illator t hat was
use d to cont ro l the frequency of a re­
ceiver . When old AM receivers are used
wit h VHF converters there is often a
problem with frequency drift. The "MARS
or net operat ion is necessar y, a drifting
receiver can be a real headac he. This
oscillator can be built for only a few
dollars, with a goo d junkbox. With a litt le
study this oscillator can be used with
almo st any re ceiver to end the need for
searching for the fre quency eac h time and
never bei ng s~re that no one is calling
you . Of course, the oscillato r can also be
used as part of a tran smitter, for a
frequency spotter , crys ta l chec ker, a n
extra-frequency deck for an FM unit , or
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just an interesting litt le project to pass
the aft ernoon.

c

I
XTAL

C

40080 B

E

40K

+
.01 pF

12 voc

Fig. 1. Schematic diagram of sim ple oscillator.

Constructio n

The os cillat or was buil t on a PC board
and a layout is pro vide d to simplify
construction . The circu it is very no n­
crit ical, and can be wired up in alm ost
any layout , but if you build a large
num ber of projects and buy PC material s
in large quantities, yo u will find t hat it is
less ex pensive, much easier, and neater
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than you think it might be. Ferr ic chlor­
ide is used for etc hing the copper a nd can
be obtained fro m chemical supply ho uses
in gallon sizes for t hat very purpose . PC
board material can be obtained from
electro nics suppliers or by mail-order
fro m dealers such as Allied in Chicago .
Th e resist can be almost any kind o f good
ena mel paint th at is applied to the clean
copper side of the board wh ere the
conducto rs are to rem ain . The boa rd is
then soak ed in warm ferric chlor ide solu ­
tion for ten minutes or so, until th e
desired ac tio n has ta ken place .

The board is cleaned, drilled , and th e
co mpo nents solde red in place . The crystal
socket used required slots instead of ho les
for mounting. The coil, mounted in a
ho le on one end of t he bo ard , is made
from t urns of 30-gage enamel wire on a %
in. diameter slug tuned form. The capac­
itor across the coil (C) is 27 5 pF , a
dip ped mica typ e. The tun ed circui t
should be approxi mately tuned to th e
desired frequency with a grid dip meter
before a pplying it to the transistor. Any
type of L or C can be used if it is tu nable
to the crysta l frequency desired .

Opera t ion

Plug a crystal into th e socket after L
and C have been determined wit h the grid
dip met er. If a low-impedance pow er
supply is to be used (batteries) a resistor
should be place d in series with the po wer
supply for safet y reasons. The oscillator
current will be 20 -40 rnA. If it is
wor king proper ly, rem oving t he cryst al
and t un ing Land C will cha nge the
current. Tu ne for maximum output , not
for maxim um curre nt. It will key better
with a load attached. Becau se o f th e
minimal circ uitry , the osc illator tuning
a nd op erat ion may exhibit so me strange
character isti cs, but it has never fa iled to
give a stro ng clea n signal. Th e outp ut of
the oscillator can be taken from t he
collecto r of the transistor wit h a small
capacitor, or if more vo ltage is req uired , a
secondary ca n be wound o n L to provide
higher output.

In the receiv er used , po wer was easily
tak en from the cathode of th e audio

JULY 197 1

F ig. 2. 42% printed cir cuit lay o ut; refer to
tbe sch ema t ic and picture for parts placement.

out put tube. This will on ly work when a
class A output stage is used. Since the
tube it self limits the current obta ined
fro m the cathode bias, no resistor is
need ed to protect the transistor. The
tra nsistor ru ns slightly warm because of
the power it is dissipating, and should no t
be pla ced in an extremely warm environ­
ment.

The simple bias circuit used will no t
protect the transistor. A switch was wired
int o t he receiver to short the grid of the
receiver oscillator and turn on the crystal
oscillator . The place and amount of oscil­
lator inject ion mus t be determined by
experiment. If not enough signal is avail­
able fro m th e oscillator , it might be
injected into t he first rf stag e of th e
receiver. This arti cle assumes that the
read er is famil iar with how his own
rec eiver operat es, and will experiment to
find best result s.

Regard less of how thi s project is ap­
proached, it can fill a practical use or
provide an afternoon's amuseme nt at low
cost.
The 4 0080 $1.30 is available from Circuit
S pecialists Co., Box 304 7, Scottsdale A Z
8525 7. Add 15¢ for shipping.

. . .WB6BIH
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for
VHF/UHF

REPEATERS
Quadruples your repeater

output power and will
bring in solid those

marginal mobiles
in the fringe areas.

Ken W. Sessions, Jr . K 6M VH

P ro bably the most po pular antenna in
the amateur rep eat er wo rld is th e

o mnidi rec ti onal co llinear coaxial sta ck , al­
though it is seldom ca lled by that name .
Versions of this antenna are manufactured
by suc h co mpanies as Prod elin , Phelps
Dod ge (Communications Prod ucts), and
several othe r fir ms t hat b uild antennas
specifica lly for the co m mercial bands .

Two of t he reas ons the co llinear anten ­
na is so popular are that it can be mad e to
exh ibit a great deal o f omnidirectio nal gain
a t a very lo w angle o f rad ia tio n and it takes
up very little space; In its manufact ured
fo rm, it resembles a lo ng fish ing pole wit h
a pa ir o f crossed fin s at the base.

In spite of th e fact th at a great deal o f
pains ta ki ng effort is re q uired to m ake th e
anten na an d get it jus t righ t , the operat ion
is surprisingly simp le. An d wha t ma kes it
even more attractive to th e amateur, it is
re mar kab ly inexpen sive. About all yo u
nee d is a good-sized hunk of 50n fo am­
dielectric co axial cable and so me po ly­
viny l-chlo ride (PVC) pipe. For 2 meters,
the pip e should be between 20 and 2 1 ft in
length ; fo r 4 50 MHz, an 8 ft length will d o
fin e. T he to ta l omnidi rectional gain (as
co m pared with a reference dipole) will be 6
dB (ac tually 5 .8 dB , b ut who's cou n ting?) .

Building th e Antenna

Ignoring the stru ctu ral aspec ts, th e
an te nna it sel f is nothing m ore than a series
of precise len gt hs of coaxial cab le so lde red
in an alt ern ate ph ase-reversal configura tion
as sho wn in Fig , 1. A q ua rter-wave wh ip at
the ant en na 's t ip shorts th e inner and oute r
co nduc to rs of th e coax and becomes the
te rmina l rad ia ti ng elem en t. At the lower
end o f the antenna, th e last co ax sec tion
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Invitation to transmit

I knew before we were married that he
was a ham. He even told me . His mother

used to give him books abo ut elect ricity
instead of letting him read comics.

Tre membe r soon after we were marri ed ,
he brought me a large paper bag. His eyes
were shining , and he had the most lovable
smile. I was ecstatic ! He had actually gone
ou t and bought somet hing for our little
home.

lie di d , but I actually didn 't know quite
what to say. In th e bag was an aluminum
bo x , with a few tubes and some wires.

" What is it"
"'T wo met ers."
" Oh"
" A radio. "
Suddenly, I had the overwhelming feel­

ing that our marriage had just bee n in­
vad ed .

T here was that one evening I sat in t he
livingroom alone, wat ching snow fall light­
ly outside, whil e he was up in the attic
calling CQ, and th oroughly enjoying him­
self.

T he time had co me! I gat her ed all my
coura ge, pu t on my winter jacket , and
rehearsed my speech as I climbed those
stairs. It wa s freezing up there! The air was
drifting snow in one window and blo wing
dust out the ot her (t hrough the cra cks, of
co urse).

It was very dark , except fo r the imme­
diat e area lit by t he bulb dangling over his
desk . He pointed to a box and motioned
for me to sit down . He was holding the
mike with his gloves on, and his breath
fogged each ti me he spoke . I pu lled up the
wooden bo x close to the ligh t bulb and sat.
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When he finished talking to the other
voice, I ask ed some thing that mad e me feel
part of the action : " Why don 't we set this
up downsta irs?"

He didn 't t hin k it was such a goo d idea .
He didn't wan t to mess up t he place with
bit s and pieces of solder. I nodded my head
in agree ment , since the place rea lly wasn 't
ours to begin with . Well , I went downstair s,
and began to rea d th e Rad io Ama teur 's
Hand book. I figur ed I might as well sta rt at
the beginning of things to und erstand su ch
an inte rest .

It has been three houses an d six thou­
sand mil es later , and we still have all the
st uff, and so me new stuff; bu t at least the
main ant en na we have now doesn 't oscil­
lat e when the wind blows, and it doesn 't
run down the middle of t he house through
the bedroom closet.

At present , we have a fou r-she lf book­
case pertaining to amateur rad io and elec­
tronics.

On ce in a great while , the pile of
maga zines fo r art icle cu tt ing get s high , and
he gets down on the -floo r with a pair of
scissors and begins to leaf through all his
books. It is amazing t he effort and de vo­
tion one goes in to.

" Hey , don 't thro w that out !" he sho ut s.
" Why not?"
" I haven 't see n it. n

"Woman's Day?"
" Oh."
If you are the wife of a ham, or the

hu sband of o ne, don't despair. Amat eur
radio is a scient ific hobby , and hobbies are
a part of life ju st like golf , hu nting, boat ing
or cooking. A ho bby is an in terest to whic h
one gives his spare time, that 's all.

. . .Thurmond­
43



i .:':jiiTi GET YOURSElF~'APERFECT A'!y.,~liN"NI'T

:A~~_
I NO MORE... HAND BUG ELECTRONIC
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I WIff GO PART WAY WITH ANEL£CTRONIC1lEYER?
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SOLDER TO
BRAID

Fig. 1. The co llinear gain antenna is m ade up o f
coaxial sections -connected in a phase-reversal
co nfigura tio n. The .bo ttom sec tion (fro m th e
radials rc the first joint ) and the upper sec tion
(wh ich jo in s the ant en na to the sho rt ed radiator)
are half the size of all other sec tions.

actually becomes the feedline itself, whose
lengt h , incid entally. is not critical as long
as the di mensions are foll ow ed with relig­
ious fana ticism.

A nu mber of amateurs have managed
to build an te nnas of this ty pe, and dia­
grams have never been scarce. But few have
handled the project successfully. Gett ing
the antenna toget her is no big deal. Th e
problems start to happen when it 's time to
turn t he solde red-to get her pieces of coax
into a structura lly sou nd antenna. Ap ply­
ing wet epo xy , as in a fibe r-glassing
sche me, doesn 't work out. I hav e yet to
determine whether the problems are attri­
butabl e to some chemica l interaction be­
tw een the wet epoxy and the coax dielec­
tric (changi ng t he dielectri c const an t of th e
line) or beca use the hard ened epoxy
doesn 't allow an y flexing of th e coax braid .
In any event , sealing the antenna with
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·j .LL1111LllJL
GENERA L LAYOUT ONLY.
SEE FIG. I FOR DIME NSIONS
ON ae, 220, AND 450 MHz

Fig. 2. Layo ut and dim ensions of collin ear gain an tenna. Th e 2 m eter dim en sions are for a
freq uency of 14 7 MHz; the 45 0 MHz dimensions are for 4 42 M H z exa ctly . The 220 d im ensio ns are
for 220.5 , just half the 45 0 frequency. The antenn a is broadbanded enough to yi eld a low V SWT on
any fre quency with in a megahertz of tha t shown.

epoxy is ultrabad news. When the antenna
is rigid and looks great, you'll measur e a
very disappointingly high standing wave
rat io and you'll discover with much lament
th at yo ur old groundplane worked be tter.

T he co mm ercial ante nna people use
fiber glass, but t hey do not use it to seal
th e antenna. Instead , they use an inert and
flexible sealer, th en encase the whole busi­
ness within a preformed fiber-glass t ubular
envelope . At leas t one of th e co mme rcial
suppliers uses beeswax as the inert sealer.
Actually, t here is no real need to immo­
bilize the an ten na once it has been placed
inside the PVC pipe. The most important
point in th e constru ction process is to
make th e th ing wate r-t igh t. Water dro ps

inside a hunk of coax do bad ' things to
antennas and feedlines; and once the water
gets insi de, you're better off changing
anten nas than tr ying to ignore the prob­
lems.

The dimen sional details o f the an te nna
are shown in Fig. 2. Length s have been
calcu lat ed in th e decimal syste m to the
nearest hundredth of an inch . Of course ,
you'll not be ab le to mainta in this accu­
racy , but th e sys te m did simplify th e
co mputations . The 2 meter figures are
based on an op erating frequen cy of 147
MHz. The antenna is broadbanded enough
to give an swr of close to unity regardless
of the FM channel of operat ion . The 4 50
Mllz frequen cy o f operation is 44 1 MHz,

SHIELD (T IN WITH SOLDER)
1/4 in. EXPOSED

COAX

SOLD ER T O SHI ELD
OF NEXT LENGT H

D1ELECTRIC-I / B in. PAST SHIELD

INNER CONDUCTD R - I/ 4 in. EXPOSED .
SOLDER TO SHIELD OF NEXT LENGTH

COAX

Fig. 3, The coaxial lengths sho uld be so ldered as shown . Keep the braid trim med even ly all the way
around and make sure the braid from one sec tion doesn 't make contact with the braid of the n ext
sec tion. I f conductors are well tin ned , pro blems will be minimized . Coax leng ths are measured
individually [rom braid en d to braid end.
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exactly t hr ee t im es the fre quency of t he 2
meter version. You 'll no te that the 450
dim ensions arc just one-third those shown
for the 2 meter version . If yo u build both
antennas, don't select those two exact
freq uencies for repeater channels or you'll
likely end up with your 2 meter sys tem
tr iggering yo ur 4 50 receiver - it has hap­
pened. Th e 220 dimension s are calcu late d
for 220 .5 MHz (half the 45 0 frequency ). I
haven't built the antenna for 22 0 becau se
I've never had th e occasio n to use that
band except when get ting into W6ZJU's
privat e repeat er. But if 45 0 contin ues it s
trend of increasing po pulation, there
sho uld be a general t ur ning to 22 0 MHz for
repeater control in t he not-too-distant off­
ing .

To begin co nstruction, cut eight
lengths of coax from the reeL Each piece
sho uld be cut about an inch oversize, then
trimmed do wn later so that all pieces are of
exactly the same lengt h. The di mensions
given are en d-of-braid to end-o f-braid for
any given leng th . (See closeup det ail in Fig.
3.) The braid-to -braid dist ance should be
approximately the same as the d istan ce
between the inner and the outer conductor
of t he coax you' re using, or approximately
1/8 in . This dimension is t he only one th at
does not change with operating freq uency
or band.

When all the leng ths have bee n cut an d
trimmed to t he precise lengths , and you are
sur e they will fit toget he r as shown, study
Fig. 3 carefully, th en tin all exposed braid
and conduc tors. This tinning pro cess is an
im por t ant step and should be done as
completely as yo u can manage it.

As yo u solde r the lengths toge ther , use
care to avo id handling th e sold ered pieces
any more than is absolu te ly necessar y . The
braid can pull loose without muc h encour­
agement - and whe n th at happens yo ur
only recourse is t o replace the sec ti on with
the loose braid. Winding each jo int -with
electrical tape has always wo rk ed out well
for me, but I always won de r if everything
is okay under that ta pe. Once the tape is
app lied, you'll jus t have to guess about th e
con dition of the hidden joint. The be st
approac h would probably be to make all
join ts first , then inspe ct the whole anten na.
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If everything loo ks shipshape, then go
ahead an d wra p the joints with tape. Ju st
be very careful in the handling until the
an tenna is safely stuffed into its plas t ic
pipe.

T he quarter-wave radi ator that goes at
the top can be any goo d conductor, but
copper is best. And th e easiest way to get a
good, sti ff cop per co nduc to r is to buy
some narr ow-diameter (1 /8 in. is idea l)
copper tubing . The same material can be
use d for th e rad ials at t he base of the
antenna. I have used type TW soft-draw n
cop per wire (10-gage) , but it has proved
too flexible fo r appli cati ons involving re­
mote mounting - suc h as at distant re­
peate r sites. The t ubing offers a grea t deal
better stability. If you have a heavy-wat t­
age soldering iron or gun, you'll have
excellent results soldering the tubing,
too - even tho ugh yo u'll probably hav e to
file or scrape the part s where solde r is t o b e
applied.

Ground Radials

There is nothin g sacred about the
manner in which the rad ials are attached to
th e antenna. F igur e 4 shows the sys tem I
used, wh ich wo rked but had a ra t her ugh
look about it. K6VBT built on e an d used
an arrangement of his own that looked

COAX

WRAP RAD IAL S w IT H
BARE WIRE AND SOLDER
TO COAX BRA ID

Fig. 4. Radials, of narrow-diameter copper tub­
ing, should be cut to slightly longer than a half
wavelength . Th e center sho uld be bent to con ­
form to the rounded shape of the coax braid so
that on each radial a quarter-wave length exten ds
outward from the coaxial braid. Tin the braid
first. A fter wire-wrapping and soldering, wrap the
joint well wi th electrical tape.
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IF YOU'VE
EVER
USED
A
REPEATER,

SENTRY

I f you h aven ' t

a lrea dy rece ived

a c op y of ou r NEW

1971 C a t al og o f Prec ision

Quartz C rysta ls & E lect ron ics

f o r th e Co mmunication s Ind u stry ,

SEND FOR YOUR COPY TODAY!

Some where along the l ine, in v ir­
tually every ham repeater in t he
world , you' ll fi nd a coup le of Sentry
crysta ls.

Repeater ow ners and FM "old­
t imers" don't take chances w it h
fre q uen cy-they ca n' t afford to. A
lot of repeater users depend o n a
receiver to be on frequency, rock
sta bl e... in t he d ea d of w inter o r t he
mid dle of J u ly . T he repeater crow d
took a t ip from the commercia l
" pros" a lon g time ago-and we nt
th....e Sent ry Ro ute.

T hat 's one of the reasons yo u can
depend o n yo ur loca l repeater to be
th ere (p recisely there) w hen yo u' re
ready to use it. FM'e rs use th e
repeater output as a f req uency stan­
da rd . A nd fo r acc uracy . cryst als by
Sen tr y are THE stan da rd .

IF YOU WANT THE BEST.
SPECIFY SENTRY CRYSTALS.

"A sk the Hams and Pro s

Who Build Repeaters! "

SENTRY MANUFACTURING COMPANY
Crystal Park, Ch ickasha, Oklahoma 73018

PH0 NE: (4D5l 224 - 618D
TVVX-910-830-6425
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tional coverage, or if y ou 'd rather ha ve a
definite preplan ned radiation pattern , yo u
can ge t co nside rably more gain than the
5.8 dB already pro mised by merel y spa cing
the antenna a pres cribed number of quarter
wavelengths from the to wer. Of course this
mea ns th at your anten na will have to be
side-mounted rat he r th an top-m ounted. If
you space the antenna one quarter-wave
from t he tower, y ou'll get a major lobe in
the sam e direct ion as t he antenna is from
th e to wer mass, as show n in Fig. 6A. Each
addition al qu art er-wave essentially add s a
lobe tha t exc eeds the 5.8 dB omn idirec­
tional refer ence point.

B
1/21..

A
1/4 1..

ELECTR ICIl L TIlPE

Z4on.G IlLVPIP E­
LARGER 1.0. THAN
PVC 0 .0 .

~ FOu R SLOTS IN PVC P IPE
(FOR RIlO,IlL5 J

much more pro fessional - but his required
a lot more work an d some rather precision
drill work in t he PVC pipe. The idea is to
get four 19 in . rad ials ex te nd ing equil ater­
ally away fro m the antenna while main­
taining some structural int egrit y. If the
concep t of Fig. 4 is adop te d , the slo t
arrangement of Fig. 5 will hold things
toget he r satis factorily.

The slots (Fig. 5) are cu t length wise
into the bottom of the PVC pipe so that
the radials can be held in place when the
PVC is inserte d in to the mounti ng pipe
(made of heavy metal). Th e metal pipe is
notched gently to seat the radials . Before

C
3/4 1..

D
A

Fig. 5. Long slots in the PVC pipe will hold the
radials in place wi th the antenn a in sert ed. Wrap
the bo tt om well wi th electrical tape after th e
anten na is installed in the fiber tu be . N otch fo ur
m atching plac es on a 2 It leng th of galvanize d
pipe to seat , an d try for a snu g fi t.

inserting the PVC into the lar ger pipe , the
slots on the PVC should be taped up (after
th e antenna is installed in the PVC sheath ,
of course ).

Building your own gain antenna is a lot
of trouble, as you can readily see. But it
looks pretty attra cti ve whe n you start
pri cing the com mercial equivalents . And
there is an almost ind escribable satisfaction
that comes wit h putting out a good " com­
mercial quality" signal fro m. a homebrew
antenna .

One Last Note

If your repeat er doesn't give omnid irec -

Fig. 6. By spacing the antenna the proper nu m ber
of quarter wavelenghs, some in teresting radiation
pat tern s can be o btained. In the pa tt erns shown ,
the cir cles repr esent the 5 .8 d B omn idirec tional
gain ach ieved by top-mounting. Th e asymmetrica l
overlays repre sent th e pa tterns o bta ined by sid e­
m ounting. Note that even thou gh signal loss
occurs in some direc tions, significan t gain im ­
provem ent is realized in other ar eas.

Playing around with antenn a-to-to wer
spacing can help you spe nd a jolly after­
noon at your repea te r site - whi ch can be
great fun when compared with paint ing the
fen ce or fixing the wif e's vacuum cleaner.
So grab yo urself a hunk of coax or two and
get started on th e an t enna. The n take a
good look at a map of your area and see if
you can 't improve your repeater 's effi­
ciency by som e selective mounting tech­
niques.

.K6MVH-
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DIRECTORYOF
FM SUPPLIERS, MANUFACTURERS, DEALERS

The num ber in paren theses follo wing listings in bold-face ty pe is the page of this issue
011 which the co mpany 's ad appears.

ANTENNAS
Anten na Specialists

124 35 Euclid Ave.
Cleveland OH 44 106
Mobile

Avanti Research & Dev.
33-35 -West Fu llert on
Addi son IL 60101

ComProd (Phelps Dodge)
Rout e 79
Marlboro NJ 0774 6
M obile & Base

Cush Craft
621 Haywar d St.
Manchester NH 03 I 03
Mobile & Base

Decibel Products
Mobile & Base

Dy Comm (Dynamic Communicatio ns,Inc .)
30 1 Broad way (65)
Riviera Beach FL 33404
Base

Gam Electronics
191 Varney St
Manche ster NH 03301
Mobile & Base

Gilian & Co.
105 Orchard St
Watertown MA 02 I72
Base

Gotham
1805 Purd y
Miami Beach FL 33 I 39

Hy-Gain Electronics
8406 N.E_ Highway 6
Lincoln NB 685 0 1
Base

Larsen Electro nics
11611 N.E. 50th Ave.
Vancou ver WA 9866 5
Mo bile

Mosley Electronics
Bridgeton MO 63044
Mobile

Motorola, Inc. (Cover III )
Semico nductor Prod. Div.
P.O. Box 20924
Phoenix AZ 8500 1
Mob ile

New-Tronies Corp.
15800 Commerce Park Dr.
Brook Park OH 44 142
Mo bile

JUl Y 197 1

Prod elin
Hightstown NJ 08520
Base

Shakespeare
Jefferson Square
Box 246
Columbia SC 29202
Mobile

Swan Ant enna Co.
646 N. Union St.
P.O. Box 1122
Stockton CA 9520 1
Base

Telrex (31)
Asbury Park NJ 07712
Base

CRYS TALS
American Crysta l Co. (76)

1623 Central Ave .
Kansas City KS 66102
Amateur

Bomar Crys tal Co"
20 I Blackford Ave.
Midd lesex NJ 0884 6
Amateur

Internatio nal Crystal "
10 N. Lee
Oklahoma City OK 73102
Comm ercial &, A mateur

Jan Crys tals (8 2)
2400 Crys tal Dr.
Fort Myers FL 3390 1
Amat eur

K-W Industries*
Box 508
Prague 0 K 74864
Amateur

Midwest Crystal
1516 Parkwood Rd .
Cleveland 0 H 44107
Amateur

Savoy Electronics
Box 7 127
Fort Lauderdale F L 333 04
Amateur

Sen try Manufacturing * (Cover II)
Crys tal Park
Chickasha OK 73 0 18
Com mercial & Amateur

*Specializ ing in cry sta ls {or ama teu r/ com mercial
PM unit s.
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Sheph erd Industries Inc.
8 106 Santa Fe Dr.
Overland Park KS 66 202

Texas Crystals
1000 Crystal Dr.
Fort Myers FL 3390 1
Commercial & Amateur

CAVITIES/ DIPLEXE RS
Decibel Products
Sinclair Radio Labs

Box 23
Tonawanda NY 141 50

PUBLICAn ONS
Radio Amateur's FM Repeater Hdbk

Howard W. Sams & Co.
4300 W. 62nd St .
Indianapolis IN 46 26 8

FM Repeater Circuits Manual (70)
73 Magazin e

An Introdu ction to FM (7 0 )
73 Magazine

FM Anthology (Vol. I) (70)
73 Magazine

The Best of FM (Anth. Vol. II) (70)
73 Magazine

Repeater Atlas (70)
73 Magazine

FM Schem atic Digest (92)
Sherman Wolf Two-Way Engineers
1100 Tremont SI.
Boston MA 02120

GE Sche matic Digest
General Electric Co.
Schenectady NY

PREA MPS
Crawfo rd Electronics (87 )

30 I West Main SI.
Genoa IL 60 135

K~N Elec tronics , Inc.
107 M oorewood Ave.
Avon Lake OH 440 12

To peka FM Engineering
3501 Croco Road
Top eka KS 666 05

Vangua rd Labs (21 -74-8 1)
196 - 23 Jamaica Ave.
Hollis NY 11423

REPEATER ID UNIT S

Curtis Elec tro Devices
Box 40 90
Mountain View CA 94040
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Hal Devices (76- 86)
P.O. Box 36 5A
Urbana IL 5 180 1

RF AMPLIFIERS
Dy Comm ( Dy namic Communications, Inc.)

30 I Broad way (53)
Riviera Beach FL 33404

Erickson Elect ronics
4657 N. Ravenswood Ave.
Chicago IL 606 40

Galaxy Electronics
10 South 34t h SI.
Council Bluffs IA 51501

Newsome Elec tronics
196 75 Allen Road
Trenton MI 48183

Scientifi c Radio Systems
40 I Lyell Ave.
Rochester NY 14606

Varitronics Inc. (5 4.55)
4109 No. 39th SI.
Phoenix AZ 85018

SCANNERS
Aerotron Inc. (36)

P.O. Box 652 7
Raleigh NC 27608

Elect ra Corp. (61)
Cumberland IN 46229

Gonser , A Div: of Aerotron Inc.
P.O. Box 652 7
Raleigh NC 27608

George D. Griffin
322 W. State SI.
Ithaca NY 14850

Kris, Inc.
1026 B S. Washington Ave.
Cedarburg WI 5301 2

Regency Elec tronics, Inc. (4 7)
7900 Radio Row
Iudlanapolis IN 46 226

Unimetrics Inc.
23 West Mall
Plainview NY 11803

SURPLUS
C & A Enter prises

2529 East Carson St .
Long Beach CA 908 10

DuPage FM
Box 1
Lombard IL 60 148

FM Ham Sales
Box 1574
Fort Wor th TX 76 10 1

Fair Radio Sales (92)
Box 105
Lima 0 11 45802
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Standard's New
High FIying~~826"

Standard Communications, the world's larges t manufacturer of
VHF marine equipment, has developed a professional quality
VHF/ FM 2 metre transceiver especially for amateur use. T he
"826" is so compact t ha t it makes mobile install ations practical
in almost any airplane, boat or ca r , and it becomes fully portable
with Standard 's bat tery pack . W hen used in conjunction with the
AC power accessory, it also makes an ideal, low cost base stat ion
uni t. Enjoy the fun of amateur radi o communication wherever
yo u go for just $339.95

I STANDARD
I COMMUNICATIONS CORP.

. P.O . Box 325. Wilmington,
Ca lif. 90744 (213) 775-6284

The wo rld's largest manufacturer of marine VHF equipment.



Gregory Electronics Corp.
249 Route 46
Saddle Brook NJ 0 7662

Mann Communicatio ns (57)
18669 Vent ur a Blvd.
Ta rzana CA 9 1356

Newsome Electronics
19675 Allen Road
Tren ton MI 481 83

Spect ronics Inc.
1009 Garfield St .
Oak Park IL 60 30 4

TEST EQUI PMENT
Cush Craft

62 1 Haywa rd St.
Manchest er NH 03 103

Gertsch (The Singer Co .)
32 11 So. La Cienega Blvd .
Los An geles CA 90016

Heath Company (79)
Benton Harb or MI 49022

Hewlett- Packard
Lampkin Laboratories, Inc.

8400 Ninth Ave, N.W.
Bradenton F L 33505

Measurements
Motorola Inc. (Cover III)

Semiconductor Prod.Div.
P.O. Box 10924
Phoenix AZ 85 00 1

Pathcom Inc.
24049 S. Frampton Ave.
Harbor Cit y CA 907 10

Perfection Elect . Products
404 E. Harrison
Royal Oak MI 480 67

TONE ENCODERS/DECODERS
Alpha Elect ro nic Ser vo (62)

843 1 Monroe Ave.
Sta nton CA 90680

Com munication Specialists
P.O. Box 293
Brea CA 9262 i

Digit one (8 1)
Box 116
Portsmouth OH 4 566 2

Federa l Sign & Signal Corp .
136th & Western Ave.
Blue Islan d IL 60406

Mann Communications (Silent Sentry) (5 7)
18669 Ventura Blvd .
Tarzana CA 9 1356

Riggins Electronic Sales
233 1 San Anseline
Long Beach CA 90 81 5

Ross & White Co.
50 West Dundee Road
Wheeling IL 60090
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TRANSCEIVERS

Aerotron Inc. (36)
P.O. Box 65 27
Raleigh NC 27608

Canadian Marconi Co.
Marine & Land Com. Div.
2442 Trenton Ave.
Mont real 16 P.Q. Canada

E. T . Clegg Associat es, Inc. (69)
Littell Road
E. Hanover NJ 07936

Communication Company, Inc.
P.O. Box 520
Coral Gables F L 33 134

R. L. Drake Co. (Cove r IV)
540 Richard St.
Miamisburg OH 45342

Dumont Communications
78 Hammarlund Drive
Mars Hill NC 28754

Galaxy Elec tronics
10 South 34th St.
Cou ncil Bluffs fA 5 150 I

Henry Radio (Te mpo) (19)
1124 0 W. Olympic Blvd.
Box 64398
Los Angeles CA 90064
93 1 No. Eu clid
Anahe im CA 9280 1
Butl er MO 64730
New York area: J . Richardt W2WIY
Houston area: J. Carman W5SBX

E. E. Johnson Co.
Waseca MN 56093

Kaar Electronics Corp.
225 0 Charleston Road
Mountain View CA 94040

Radio Corp. of America
Mobile Com. Prod.
Front & Cooper St. , Bldg 2-3
Cam den NJ 08 102

Regency Electronics, Inc. (47)
7900 Radio Row .
Indianapolis IN 46226

Sideband Engineers
Simpson Electronics

22 93 N.W. 14th SI.
Miami FL 33 125

Sona r Radio (35)
73 Wertman Ave.
Brooklyn NY 11207

Standard Communications (5 I)
640 E. 2 19 SI.
Torrance CA 905 02

Swan Electroni cs Corp.
30 5 Airport Road
Oceanside CA 92 05 4

Teleco mm Elec tronics (33)
Box 461
Cupertino CA 95 0 14

Varitronics Inc. (54-55)
4109 No. 39th SI.
Phoenix AZ 85 0 18
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•
at ast:
Dycomm offers t he most useful t rou ble shooting tool since
t he SIMPSON 260; The Dycomm RF " SNIFF-IT". " If you
can smell RF you got it licked:'
This item enab les anyone to fo llow th e RF PATH in a
multi plie r chain or other RF source.
Just plug it into your present multi meter and trace RF fro m
Be to UHF. Th e SNIFF-IT will d isp lay relativ e RF (from 1
mW to 250 W) outpu t on your VOM, in volts .

...------..,
Use it to trace RF in :

• Multipliers
• I. F. Strips
• Tune to peak transmitters
• Relative RF output pow er
• Antenn a load ing/fie ld st rength

Have you ever wanted to peak up you r 1.8 th rough 450 MHz
trans mitter withou t a wattmeter:
The Dycomm "S NIFF-IT" enable s you to " DO-IT" . Just
place t he " SN IFF -IT" near t he RF sou rce and where it stops
is where t he t rouble is. When tu ning fo r max imum power
into a load just t une for max read ing on your VOM.
The "S NIFF -IT" does not app reciably load th e circuit even if
placed in a t uned circuit.
Price only $5.00 cash, chec k or money orde r.

Same day order in - shipment out. Guaranteed to work or
your money back.

DYCOMMPO BOX 10116 RIVIERA BEA CH FLA.



Here's The Mobile
FM AFTERBURNER

Delivers 50 Watts 01 Punch
on Z Meter FM' ,

The Varitronics PA-50A is a compl etely solid
state Class C RF amplitier designed specifi- .
cally for use in mobile amateur FM applica­
tions. Internal RFswitching makesthePA-50A
useablewithany amateur FMtransceiverwith
10 watts' output. Balanced emitter devices
are employed which are completely insensi­
tive to high VSWR or even no load conditions
at its output. This handsome and ruggedly
built amplifier is styled like the IC-2F trans­
ceiver, featuresaca libratedoutput meter and
is supplied with mobile mounting bracket and
DCcord. For the big signa l on FM, try it!

SPECIFICATIONS
*Drive Requirements . . . 12 Watts Maximum

5 Watts Minimum
RF Outpul 50Watts - l ess

with lowerdrive or
inpul voltage

Power Requirements 13.5VDC @5Amps
Impedance 5DOhms In/ Out
Frequency Any Portionof

Amaleur 2 Meier
Band

SpuriousProducts 500B Down
Dimensions 6/1 X7" X2"

Manu factured by Varitronics . . . still the-leaders in quality amateur FM equipment .

See it at your dealers.

VARITRONICS INCORPORATED
2 3 2 1 EAST UNIV ERSITY D RI V E ' PHO ENIX , ARI Z ONA





Bottom view o f G-strip pe r, receiver chassis at
the top, conversion chassis in th e m idd le,
transmitter chassis at the bo rro m. Note the
compactn ess of the unit ; it ma kes a neat 15 x
7~ x 5!4 in. station.

Ch uck Klawitter W9VZR
4627 Nort h Hartl e tt A ve.
Milwaukee WI 5321 1

DISKTOP BASI STATION
from
MOTOROlA
GSTRIPS

T here have bee n a large number of
man ufacturers making equipment fo r
the 2 meter F,\l ent husiast; but a lo t

of inter est has also been generate d o n 6
meters and 10 meters. Yet , t here is no
new ly manufactured equipme nt specifi­
cally designed for these frequencies. The
o nly logical route for ama te ur radio oper­
ator s is commer cial sur plus low-band
equipment. (Low-band FM gear genera lly
covers 25 -50 MHz.)

After having tried several di fferen t
typ es of equipme nt and methods of con­
version. I will repo rt to you my results
wit h co nstructing 6- and IO-mete r base
sta t ions. My conce rn fo r this equipment
was com pact size so that it would be
co mpatible with my present SSB excit er
and would fit co mfo rtab ly on my desk .
And the eq uipme nt had to be attractive
eno ugh so tha' my wife wo uldn 't tr y to
get rid of it e very tim e I left the ho use.

Receiver sensi tivit y and transmitter
outpu t should be co mpat ible with pres­
en t-day standards. The units sho uld be
flexible enough in design to allow multi­
freq uency opera tion , remote co ntro l, and
ton e operat ion . Finally , it must be in­
expensive.

How was this vast list of specificat ions
finally filled? With «G" stri ps - those

co mpact unit s which made possib le such
units as Motoro la 's T4l GGV or U5 IGGT.

.These units are only 15 in. long and
aro und 3 in . wide. T hey have become
availabl e separate ly , as strips rather tha n
mobile un its, throu gh Mann Com munica­
t ions* at a combined price of $28 . Con­
side ring that surp lus base sta ti ons using
these str ips are not avai lable fo r less than
$150, this seems to ma ke these strips a
goo d dea l for the amateur with a little
time and an ' o ld TV power transfo rmer
for an ac pow er supply.

Top view of G-stripper ; receiver chassis is at
th e top. Note the p laeem en t o f com pon en ts on
the conversion cbsssts-: from left to righ t, octal
po wer pl ug, speaker jack, and voltage reg ulator
for the tran smit ter oscilJator.

*Mann Communications, 18669 Ventura Blvd.,
Tar zana CA 91356 .
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120 WATTS
NEW' FM MOBILE

AS-IS IN ORIGINAL FACTORY CARTON
120 WATTS OUTPUT 148-174 MHz
CAPABLE OF UP TO 6 FREQ OPERATION
FULLY SOLID STATE EXCEPT 8624 FINAL
STANDBY BATTERY DRAIN 0.25 AMPS.
FUL LY NARROW BANDED

These units are KAAR Model DT 76 and are sold as-is less
crystal an d crystal oven. Manua ls will be included. No
factory warranty .

This mobile unit is a must for the power conscious
amateur who wants a brand new 2 mete r rig. All units are
sold on a first-come-first-served basis. Don't be shut out;
order now while they last.

Kaar Mode l DT 76 complete with accessories $349
6 Freq kit (less xtals and ovens) $ 39

We also handle clean used equipment. Write for free
catalog.

Mann Guarantee
Money ref und ed without quest ion if equip­
ment is ret u r ned with in seve n da ys f rom
sh ip ment , unda m aged, f reig ht p repaid .

Conditions of Sale
Unl e ss otherwi s e s p e cif ie d , equipmen t is
used. and is so ld ,as ·is . All item s shi pp ed
FO B Tarzana, Cali fo rnia . Crys t a ls , ove ns.
ante nn as not incl uded unless sp ec ifica lly
s t a t e d in c a ta log. All equipm ent is so ld on
/I fi rst-come, firs t-s e rved basis .

A1ann COMMUNICATIONS

18669 Ventura Blvd.
Box 138 Tarzana, CA 91356
(213) 342-8297

2837 North 24th Street
Phoenix , Ariz 85008
(602) 955-4570
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Fig. 1. Power supply schematic.
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f-_ --'P--'T"T, •

KI

The po wer supply (Fig. I) can be
co nstructe d on a separate 2~ x 5 x 13 in .
aluminum cha ssis so it can be placed
remotely. This helps keep t he desktop
pac kage co mpact and eliminates a lot of
unnec essar y hea t in the transceiver cab­
inet. The power supply co nta ins the TV
power tran sformer, high-volt age recti fying
and filtering compon ents , bias supply ,
filament supply, tra nsmit-receive relay,
and cont rol vo ltages. Layout of this chas-

sis is not diff icult ; wor k for best mechan­
ical design an d easy wiri ng.

The conversion chassis (F ig. 2) is
placed between the receiver and t rans­
mitter. It replaces the old mobi le power
sup ply . Thi s chassis conta ins ti e po ints for
co nnect ing various receiver and trans­
mitt er funct io ns, a sta nda rd phone jack
fo r th e speaker, voltage regulato r t ub e,
oct al power plug, and accompanying com­
ponent s. Four groups of 6-32 hardware

3 K
5W

....- ----<t-----<) 150V REG (OSC)

OCTAL PLUG

I

2 f--- ---QRCVR FI L

3 XMTR FIL

4 RCVR B +

5 f---------------<t-- --- - ---oXMTR B+

6 ~------<::J BIAS

7 6V-ANT. RELAY

e PT T

15K
2W

t------<) MIC VOLTAGE

SPKRlJ] .AUDIO
10 OUTPUTII TRANSFORMER

2 .2K
1/2W

58

F ig. 2. Conver sio n chassis schematic
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are used to hold t he three chassis t o­
get her. The conversion chassis was mad e
of scrap alu minu m abo ut 1/16 in . t h ick.
The mechanical layout for th is chass is is
sho wn in Fig. 3_

The front panel is also co nstructed
from scrap alu min um . T he front pa nel
layo ut is sho wn in Fig. 4 . An escutcheo n
fro m a Motor ola contro l head will dre ss
up th e unit considerably and t he compo­
nents fro m t he contro l head can be used
in the fro nt panel. Th e front panel is
easily mounted because the fro nt s of the
strips are dr illed and ta pp ed for 6-32
hardware . Fo ur 6-32 bind er head screws
will sec ure ly attach the front panel to
both t he t ransmitter a nd receiver strips
also add ing a great deal of me chanical
stability . The schema t ic for t he panel
eleme nts is sho wn in Fig. 5 .

Electrical Con siderations

Fortuna t ely , schema t ic d iagrams are
easily available for these units. The FM
Schemat ic Digest * not only contains the
schematics fo r t his equipm ent , but o the r
helpful info rmation for servicing, align­
mer t , an d ordering t he proper crystals .

The po wer supply is huilt around an
old TV pow er transform er which has been
a fine choic e in that the price is right and

Simple V -shaped cab inet is m ad e of scrap
alu m inum. The speaker is m ounted behind the
perfora ted part of the cabinet a t the top front
of t he ca bine t. Choose yo ur o wn co lor com bin ­
ations, an d r efinish mike to match un it.

the po wer supply is very fle xib le. I have
bu ilt three of these units a nd have used a
d ifferent tra nsformer each ti me with ex­
cellent result s. In re fer ence to Eig. I , note
th at R I can be adjusted to deliv er 200 V
unde r load to the receiver.

The con version chassis is pr ima rily
needed beca use when t hese st rips were in
their or iginal mobile unit , th e receiver and
tran smitter were no t connec te d by plugs,
but were wir ed together in ma nufacture .
Th e conversion chassi s serves as a place to
co nnect the cut ends of th e strips and a

lin.

-.Ll

L

----r
I in.

1
-+

r l-Jl4 in._ rl -~/32 DIA (2) r 3 / 8 DIA ~1-t/4 in.l

/ (Fo ld) /
OCTAL PLUG .: OCTAL SOCKET

- + - -~It.Reo r
SPEAKER JACK

L (Fold) ( Fold )
(Fold )

1121 :
4 in.

1,/2
~ e in.

'"
• In.

"Sherman Wolf, Two-Way Radio Engineers, 1100
T remont St. , Boston MA 02 120. F ig. 3. Conversion chassis flat pattern layo ut.
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1--- - ----- -4-7/ 16 in.- - - -i
1----2 - 7/ 32 i n~

_ 1_3 / 4in._

3 -1/2 in . _

~-1/4 in.

HOLE CHART

SYM SIZE QTY

A 7/ 6 in. I
0 B 7/16 in. I@

C 3/8 in . 4

0 1/8 in. 4

0
@

-----~

o
G)

.1
_- 3 _7/8 in .

_- 7_3 / 4 in.

~f------------+------------1

I:
NOT E: POSITION OF "0" HOL ES MAY VA RY

WITH DIF FERENT ST RIPS.
Fig. 4. Front pane/ layout.

Fig. 5. Fron t panel sch ema tic.

Miscellany

Tab le I indicates the wire color code
for the cut receiver and transmitt er co n­
nections. Table II gives the pin funct ions
that I used on my oc tal po wer cable. If
there is a heavy eno ugh wir e , the receiver
and transmitt er filament leads can be tied
together. This will give you an extra
co nnection for an additiona l fu nct ion . An
I I-pin socke t can be used for more

_~RCV" (....N WIRE )r-0 K

~,

_~"CV" (OIl ,. .IIt[ )

r K

SQUELCH

,,",C J ACK

.~. '''''=1±'P T T J

•

TR ANSMIT

t '"b ~ PTT

. ~

f;""
REC f" IL

place fo r t he power plug and speaker
ja ck. The scree n and plate of the fina l
am pli fier ar e tied toget her in this conver­
sion. This produces an output of ab out
15"1 depending upon the age and condi ­
tion of the tub es in the transmitter. By
mod ify ing t he power supply to a bridge
rectifier , out puts of 50 and 60W are
po ssible. Th ere is enough roo m in the
conversion chassis for the additiona l wir ­
ing needed if t wo-freq uency operat io n is
required or a tone syst em is to be used .
The conversio n chassis may also be
lengthened to accommodate accessories
like a mike preamplifier or carrier ­
op erat ed relay.

The cabinet is a simple If-shape d piece
of alumin um covering the unit. The cab­
inet was extended a bit beyond the front
panel to improve it s ap peara nce. I mad e
the cabine t out of three pieces of alumi­
num bo lte d together. I used so lid pieces
for the sides and a perforated piece for
the top.
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HfAR AllIHf RfPfAlfRS
AllIHf IIMf ,

9" w ide x 4" h igh
Pale nt No 3.531,724

ED
on the EO Qr~ BEARCAT

FIRST AND F INEST

Scanning Monitor Receiver
Continuously scans from 1 to 8 FM channels you select.

You can hearthe local repeaters .
Aswell as

POLICE' SHER IF F ' WE ATHER , CIVIL DEF ENSE

FIRE' BUS I NESS' UTILITY' MAR INE· E T C .

The Bearca t tak es you where the action is! Ju st turn it on and it sea rches
fo r the fi rs t active ch annel . . . stops for any transmission .. . the n resumes
search. Red lig hts flash as chann e ls are scanned ... steady light ind ic ates
active channel. Switch es let you select ch ann els of gr eate st interest. Tr an­
sist orized ci rc uitry w ith plug-in c rysta ls. Front-mo unt ed speaker makes it
ideal for table, desk, bed side, ca r or boa t. U.S. made. Full one-year war­
ranty. Get the orig inal. Get th e Bearcat.

AM Airc ralt Ban d Model Also Ava i lable

FRO M $139.95 PLUS CRY STALS @ $5.00 EACH

A T BETTER DEALERS EVERYWHERE

ELECTRA CORPORATION • CUMBERLAND IND 46229



GET YOUR NEW
ISSUES NOW!

Co lor Code
Bro wn
Green w i t h ye llow stripe
Red
G reen
Oran ge
G reen sh ie ld ed c a b le
Green w ith w h it e strip e
Red wi th b lac k st r ipe
R ed w it h yellow str ipe
O ra nge
Red w it h bl u e stri p e
G ree n w it h re d s t ri p e
Br o w n w it h yellow stri p e

RADIO AMATEUR 116 k. ca 00 INC

Dept. B 925Sherwood Drive
la ke Bluff. III. 60044

Over 285,000 QTHs in

~
he U.S. edit ion $8.95

Oller 165.000 QTHs In
th e DX edition $6.95

}.'£~'-: w NEW EDITION EVEAY:
,~~ MARCH 1 -SEPT. I

'- c:;.;..-<- JUNE t - DEC. 1

Fu n ct ion
6 ,3 V ac F ila m ent
Rc vr t il re t u rn -g ro u n d
R c vr + 2 00V
R ev r audio cont ro l
Sq u e lc h co n t ro l
Xm t r au d io and sh ie ld
M ik e d c
X m t r 15 0 V d e
X mtr 2 7 5 V d c
PA sc reen
PA p la t e
B i as
Xmt r t il re t urn..gro u n d

These valuabl e UTRA features Inclu ded in both editi ons !
• QSl Managers Around the • Prefixes IiIr Countries!

World ! _ Zips on al elTH' s!
• Census 0' Radio Am.JI t turs _ A.R.R.L. Phonet ic Alphabet !

thro ughout the world ! W I
• Radio Amateurs ' l ice nse • here To BIIJ .

Class ! • Gru t Cirtle 8urings!
• World Prefi x Map ! • Inte rnationa l Post al
• tntemanena! R.ildlo In'ormation !

Amateur Pref ixes _ Plus mUch more!

See your favorite dealer or order direct (add 25¢ fo r mailing
In U.S., Possessions & Canada. Elsewhere add 50¢),

flexibili ty and co ntro l of po wer fun ctions.
Table I . Lead Ide ntificat ion Co nnect io ns

Table II . Powe r Cord Co nnections
Pi n N u m b e r F u nct io n
1 C o mmon-Chassi s gro und
2 R eceiver Fi lamen t
3 T ra n sm it t e r Fi la m en t
4 Rece ive r B+
5 Transmitte r B+
6 B ias
7 6o r 12V d c
8 Control -p u sh to ta lk

So me of the st rips I have wo rked wit h
have a d isease called " harde ning of th e
insulat ion." In case this sho uld cause yo u
any problems. it will be helpful to replace
t he wiring from the transmitt er and re­
ceiver tie strips to their resp ective t ie
po ints in the co nversion chassis. Carefully
check wire s in t he st rips that run tight
against the chassis for 'shorts . . . .W9VZR-

ALPHA ELECTRONIC SERVICES
843 1 Mo nroe Ave ., S tanton Ca l. 90680

7 14 · 82 H 400

THE ALPHA OT-5

100%
Sol id State

No Reeds Required

The A LPHA OT-5 Sub-Audib le
Cont inuous tone encoder comes
complete wit h IC Frequency Net­
wo rk, and Installation Instructi on
Book.

When ordering specify tone fr e­
quency desired (67.0 to 203.5 cps)
and the radio model to be used.

OT-5 ASSEMBLED $63.60
OT-5 KIT FORM $46.40

A LPHA Sub-Audibl e Tone Pro­
duct s are the most widely used add
on tone accessories in the world.

ALSO AVAILABLE FROM ALPHA. . .
OT-l0 Encoder/decoder
RCP-760 Multi-tone panels
PA-100 UHF 100 Watt Amplif ier

NEW...
SUB-AUDIBLE
TONE ENCODER
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~is ar ti cle is dedi cat ed to K9 AZG * and
~ all hams who desire to improve th e

state of the art but must cop e wit h
XYL-itis in erect ing beam antennas. The
plan s that follow are fo olproof and allow
yo u to assume contro L However, t he
aut hor assumes no responsibility for their
success becau se his XYL won't let h im.

Plan I.

Jack threw the big switch. Between th e
QRN fro m an impending stor m and the
impotent signal generat ed by his attic
antenna it had been. a most frustrating
evening.

" I just can' t get out," he mused .
The lone QSL card from W2 NSDjl,

obta ined " eyeball" at t he '5 8 ARRL Con­
vention, some samples fro m printe rs, and
an SWL card fro m a boy sco ut on the next
blo ck bore mu te testimony of the fact.

" Damned females and their sense of
esthetics , if only I could put up a beam,"

*See article by K9AZ G entitled "Cam ouflage"
October 1970 issue of 73

JU LY 1971

and as an aft erthought , "and- still keep
peace with the XYL."

A rumble of distant thunder heralded
the arr ival of th e storm. Quickly he mad e a
phone call, yaw ned most audibly an d to
the XYL upstairs he called , "Nancy, let' s
turn in , I' m bushed."

The stor m broke - successive flashes of
light pe netrate d the shuttered darkness of
the bed room. Each flash being foll owed by
a shar p clap of thunder that rat tled and
reverberated througho ut th e house.

" A thou sand and one, a tho usand
and

" Jac k , sto p that ," cried Nancy, " I' m
scared enough as it is." " Did yo u turn off
that dumb radio?" " Yeah, yeah," respond­
ed Jack, giving her a reassuring hug, " now
try to get some slee p."

Jack awoke th e next morni ng to str eam­
ers of sunlight stealing thro ugh the blinds,
the arom a of breakfa st coffee and a loud
resounding kn ock on the front door.
Nancy answered it. A man with a charred
brick in his outstretche d hand fr amed the
ent rance way .
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" Good mo rn ing, m 'am, some storm we
had last nigh t ," he said in way of intro­
du ct ion . " I' ve been surveying the neighbor­
hood for storm damage - it ' s my business,
yo u know - lightning pro tec tio n. You
folks had a narrow escape, only lost a brick
fro m yo ur chimney - lucky! Could have
been worse."

Ja ck had hear d enough . He stormed
toward t he door shouti ng, " I don't beli eve
it - I' ve heard about you fellow s faking
damage." He turned to Nancy and said ,
"I 'm going up on th e ro of and see if a brick
really is missing. How ever , whe n I get
down, I sus pec t our caller. will be the on ly
thing missin g."

Nancy appeared embarrassed. The caller
appeared hu rt bu t re plied, «I' ll wait." Ten
minutes lat er a somber J ack faced Na ncy .

" The man's righ t , Honey , a brick is
missing!"

To the ma n: " Come in , Sir , and t ell us
what we need in the way of ligh t ning
pro tec tio n!"

The man stayed about fifteen min­
utes - time fo r his sales pitch, a signed
contract and a cup of coffee. After he had
gone, they both sighed in nervous re lief.

" To think ," said Nancy , "we almos t lost
our house to lightning, when fu ll protec­
tion can be had by a decorative flagpole
lightning arr estor in t he ba ck yard !"

" I feel guilty too, Honey ," said Jack ,
" now tha t 1 know my attic an tenna co n­
tr ibuted to th e danger - I'll take it down."
He lowered his hea d . The XYL was respon­
sive, " Don't feel badly , Dear, remember
the man said you could put an antenna on
the flagpole and it wo uld even increase ou r
pro tec tio n," she paused - "if you don ' t
mind ."

Some weeks later Jack was in QSO :
" K4SGO, thi s is W4CWB , how copy

Marv?"
" W4CWB, this is K4SGO, Q5 S9+2 0 ,

bu t cheapskate, wh en are you going to
return the bric k 1 used from my pa tio
fireplace?"

rath er t han hon orably scrounging same, o r
who can't wait for the proper climati c
conditions to execute plan I. Fortunately,
this plan is also foolproo f and the XY L can
be conned as easily as with the flagpole
routine.

Seriously, have yo u ever see n an XYL
t hat wo uld n' t like to have a better pictur e
on the " boob tub e." Of course you
haven't!

And what is the average TV antenna
installation? On e driven eleme nt, fed with
cheap 2¢-a-foo t transm ission line (and one
parasi t ic eleme nt) . Poin t out its ugly ap­
pea rance on the roof ! Exercise pride .

Take dow n this eyesore. Restore th e
grace ful and dean arch itecture of yo ur
hom e. In ex tre me cases you can even cu t
the grass to impress on th e XYL yo ur
sincerity for the " house bea utifu l."

Now that this blemish has been re­
moved, bu y th e largest TV an tenna you
can find . Some of them are really mass ive.
Be sure to asse mble it in th e living room,
where it must remain ( under any pre tex t)
for at least 24 hours. T his is importan t
because you are psy chologically co ndi­
tio ning the XY L to size. Be sure t hat the
carton iden tifying th e monstrosit y as a T V
antenna remains there, t oo .

Next, inst all the antenna on a to wer
tha t will later also support yo ur beam. Be
sure to mount the T V antenna at suitable
height fo r good recepti on (but reserve t he
top spot for you-know-whatl}; th en feed
the anten na with high gra de transmission
line. Th e XYL will be both amaz ed and
proud of her improve d TV picture. Your
image will improve too. She may even tell
he r mother that maybe her marriage wasn't
a mista ke aft er all.

Now for the ult ima te camouflage! On
the chosen day en courage the XY L to go
on a little sho pp ing spree . Now do yo ur
thing! Upo n her return she will voice litt le
or no opp osition to you r beam which
inciden tally will ap pear sma ller (than he rs)
on top of the tower!

Plan II

Plan II is tai lored for a cer ta in b reed of
impa tien t hams that will rush to th e corner
drug store to buy a tube on Sun day nigh t
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Plan III

T ru ly, this is for
upon request we will
wrapper . . .

desperate cases, so
mai l in plain brown

...W4CWB-
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Notice to allFMers:
Your DYCOMM BOOSTER is compatible wit h all available FM rigs.

IlINCRlASlS YOUR UnCTlVl COMMUNICATIONS RANGl

JUST INSERT BETWEEN
TRANSCEIVER AND ANTENNA
AND APPLY 12-14VOC.

101-5000
"BLOCK BOOSTER"
5-15W IN:
30-55W 0UTI $89.95
SIZE:3 x4xS"

INTRODUCI NG THE
OYCOMM 100 SIZE: 4 x 5 x 8"
"TEN-O "

8-lOW IN, 12-13V 5185.00
100-150W OUT!!
NOTHING LIKE IT ANYWHERE
(Allow 3-4 weeks delivery.)

101-500E
"BRICK BOOSTER"
1-3.5W IN,
10-30W OUT!
SPECIAL

$69.95

COMPLETE, WITH MIKE,
CABLING, CRYSTALS,

12V OPERATION S325
5x8x12"
Deliver y 2-3 week s

Dynamic Communications, Inc. 948·A Ave nue E
Riviera Beach FL 33404
(305) 844- 1323



FILE BOX
Transistor
8i1a~1J!u
-

Sam uel C. Mil bou rne WB4ITN
462 4 Dauget te Drive N .W.
Hun tsville A L 33805

Fig. 1. Si mp lified Bet a Tes t Circuit

IT horpe, Darr el. 73. Jan . 19 67 . p . 38 .

. 0
OK A3- R4 - A6

(VB) •
IK TO 4QOK

.,
' K

resistance of R4 whe n divided by 1 kn (2
x R5) will result in th e transist or curre n t
gain (in kllo hms).

Fo r example, af ter sett ing Ve at 2V for
a specifi c transisto r, by adjusting R4 , you
may have a total of 130 k!l acro ss R4. This
is th e direct equ ivalen t of a beta of 130.
You will be surprised how mu ch severa l
tra nsistors of the same typ e will vary in
beta. Now , yo u can deter mine whic h are
the " hot " ones in a handfu l of transistors,
all of the same type.

Look at Fig. t again. This is a simp lified
circuit. It is a co mmon-emitt er typ e. The
two resistors (R I and R2) fo rm a voltage
divider across th e 9V power su pply _ T he
point Vb will measure 6V to gro un d . Thus,
with th e variabl e resistance set at mini­
mum, the transistor base-to-ground voltage
will be 6V . T here will be a dro p of O.3V
(germanium) to O.7V (silicon) across from
bas e to emitte r of the transistor. The
remain der of th e 6V will appear across

,v
CC . SUPPlY

r-: --.-<i(Vs)

1,

R4

Let us assume that we will vary R4 until
the de voltage V

e
equals 2V. The resulti ng

R5 = 500 Q

2 x R5

R4 = 150 kQ

P revious articles describ ed t wo test
units in a line of " file box" test

equipme nt, so called because they all are
ho used in metal file boxes sold to hold
4 x 6 in . file cards.

T his month, we have a convenient tran ­
sistor beta tester. As T horp .' descr ibes it ,
the main test s requ ired to determine the
adequ acy of a transistor are :
1. Determine if NPN or PNP type.
2. Check for short be tw een collector and

em itter, co llec to r and base , or base and
emitter .

3. Look for ope n collector , base, or emit­
ter.

4. Check the relative leakage of the tran s­
ist or.

5. Determine the tran sist or be ta (current
gain).

6. Mon itor th e relative noise level by ear.
Previous design allowed testing of beta

to 150 . However , higher scale readings
were noted and a range switch of plus 100 ,
200, 300 , and 400 was added . By using
this equation a fairly accurate tester will
result (Fig. I) .
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LAKE COUNTY ILLINOIS FAIR GROUNDS
JULY 10&11, 1971- 8 am to 6 pm

THE LARGEST MEETING OF
RADIO ENTHUSIASTS IN THE MIDWEST

"

Displays -Technical Motion Pictures - Reserved
Space for Indoor Flea Market -Indian

Village and Dances - Amusement Rides
for the Kids - Practical Door Prizes

Camping Area - And Lots More

Halfway betweenChicago and Milwaukee -Rts, 45 and120

Tickets -$3,50 for both days
Advance Sales - $3.00 (Children under 12-No Charge)

For advance sales, write to:
RADIO EXPO '71

Box 271
Northbrook, Illinois 60062

sponsored by the

CHICAGO FM CLUB



Construction

PNP

T he first thing to do is to co llect the
necessa ry pa rts, as foll ows:

File box :
(I) File Box 4 x 6 x 4 1/ 2 in . Oh io Art
Co. or equivalent.
(2 ) pcs. 1/2 x 1/2 x 1/ 16 x 4 in . of

aluminum angl e bracket. (Reyn olds
Alu min um #2406, old number # 16 1,
or eq uivalen t.')

(4) Rubber feet wi th 6-32 mounting screw s
and nuts.

(I ) Pan el, aluminum, 6 1/8 x 3 15/16 x
.050 in .

(8 ) Machine screws 6-32 x 1/4 in .

Miscellaneous tools and ma terials :

Twis t drills (#25 and #35).
6-32 tap an d holder.

,..--<>.

OLKG r NPN sv.,
'"

TEST t----o<o -<

400« I '

"'0'
ZOOK

... lOOK 1(3:-:C., I I TES T

'" I!lOK
.6 t<-Y JB SOCKET

•• llNEAR L~'E -
" ~:.J..

, ' OOA VT""

emitter resistor R5 (a pproxima te ly 5.5 V). Fig 2 Transistor Beta Tester

By adding the 5.5 and O.5V we get 6V. or
3V from base to coll ector.

If we change the variable resistor. we
can change the rat io of resistan ce between
th e base and em itter resistors. By ar bitrar­
ily pegging R5 at 500n the beta will
con for m to th e for mula ab ove. In practice,
the variable resistor will be calibrated, with
an acc urate ohmmet er , to show be ta .

Figure 2 shows the actual transistor be ta
test er. You will see that either a co llecto r­
to-base , or a coll ec to r-to-emi tt er short will
sho w a full power supply (9 V) read ing.

A base -to-em itter short will read 2 V if
the variable resistor is at mini mum. Under
this cond it ion, R I and R5 will then be a
volta ge divider across 6V, with 4V acro ss
RI and 2 V acro ss R5. An o pen collector
will produce th e same reading. If either th e
base or the emi tte r is o pen, no volta ge will
result across R5.

A leakage test is performed by opening
th e supply vo ltage at R L Th ere will always
be a small leakage which will resu lt in no
rea ding or a sma ll read ing. The lower the
leakage, th e lower the reading.

Whether th e tra nsistor under test is a
PNP or an NPN type is eas ily determ ined
by t hro wing the t oggle switc h to th e
posi tion wh ich resu lts in a forward read ing
of the VTVM .

V2

I'IOt. E QUIlT
LTIt SIZE cry

.. NO 2' •
8 !I /8 6

C JI ll 2:

Z-3/8

1
l-!l /B

Fig. 3. Front pane l dimensions

and ma rk ings.
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IF YOU WORK 2 METERS

IF
your antenna feed lin e is longer than 40 leet
some of the signals you hear are less than Q5
the other fell ows hear more than you do
your present 2 meter receiver lac ks gain or sens it iv ity

Rega rdl ess of how big your 2 meter antenna is ­
Regardl ess of how good your 2 mete r antenna i s -
The T /R BOOSTER is gua ran teed to improve your "hearing
power", if yo u have more than 3 dB of feed Hne loss!

Ask you r local Clegg Deal er or wr ite to us today fo r full
de tai ls on this remark able $47 .50 gad get tha t establi shes
yo ur receiving capabil ity up at the antenna where it counts.

MURCH ELECTRONICS
Box 35, Franklin, Maine 04634

Phone: 207 -565 -33 12

Heavy duty co nstruction through out. Coasts
along at f u l l power 10 to 80 met er s. A full
KW In o ne compact ca b ine t at a ba rga in pri ce .

• Ve rn ier Dials
• G r ay Metallic Fini sh
. 14%" w ide, 14" deep, 8W' high
• Weight 58 Ibs.
• 115 o r 22 0 Volt
• Price $275.00 FOB

NEWl
88B-IOOOLinear

e l000 Watts CW-RTTY
eTo 1500 Watts PEP

ePopular 3-500 Z tube

e. t.~ associates, inc.

LITTELL RD . EAST HANOVER. N. J . 07936

YOU NEED THE

~ TIR BOOSTER

Fine steel wooL
Alc oh ol (for panel clea n ing, no t int ern al
comfo rt) .
Zinc-chromate spray
Lacqu er spray , RCA 222627
Tape emb osser and tape.

Transis tor Beta Tester :

(1) Switch, 1 Pole, 5 position
(I ) Po tentiome ter, 150 HI
(2) Knobs
(I ) Switch , spd t
(I) Switc h.dpd t
(2) Resistor s, I H I
(I each) Resistors, SOOQ, 2 kQ, 100 kQ,

200 kQ , 300 kQ, an d 400 kQ
( I ) Socke t, t ransist or
(l) Banana jack , red , with pa nel insu lat or
(3) Banana jack, blac k, with pane] insulato r
(I) Standoff, insu lated lug

Assemble the fi le box by mounting feet
1/ 2 in . in from each corner. Mount the
angles insid e the box. Positi on them just
below the top edg e of the box an d at each
en d. Detailed instr uct ions on this and other
construction can be obtained from the
previous art icles. The ho les for the screws
in the sides are 2 in . apa rt and centered.
The tapped screw ho les for the panel are
posit ioned 3 in . apart and centered . The
ho les in the side are made with a #25 drill.
Those in the bracket to ps are made with a
# 35 drill and then tapped using a 6-32 tap .
The panel is laid out and drilled or
punched as shown in Fig. 3. Note that the
9V battery is shown as ex ternal to the u nit.
It can be mo unted inte rnally, but unless
test units are to be used regu larly , it is
better t o keep the battery external. Yo u
may also note tha t the picture showing th e
finished unit does no t ind ica te the use of a
transisto r socket. The original id ea was to
provide several sockets in another case, but
this proved cu mberso me.

Befo re drilling or punchi ng , always
ch eck your own parts to see that the
req u ired hol es agr ee with those given here .

After drilling the panel, prepare it for
pain ting and spray it as recommended in
previous ar ticles. Prepare the tapes as in­
dica ted by the picture and Fig. 3, and affix
th em as shown in Fig. 3 . Take an in dex
card cut to 2 3/8 x 4 1/4 in. and layout as
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FM BULLETIN (VOL. I)

Order From: 73 MAGAZINE, INC.
Peterborough NH 03458

fROM 73s fM liBRARY
_..,-..;- .~- :..~.....

,.. :e,-..-.",
FM BULLETIN

;'''"~''.'•.
. '" : ,I'

.~

o IFM
o Repeater Handbook

D FMBl
D FMJ2

Con tains those rare copies
of the Bulletin that no­
body seems able to find
any more. From the first
issue of FM Bulletin to Feb
1968! Printed in chrono­
logi cal sequence as edited
by M ike Van Den Branden
(WA8UT B). 8% x 11 in.
FMBI . .. . . . . . . ... .•$3

Name _

Address 1

Zip Call I

Whether you 'r e a newcomer or an oldtimer,
you 'll find " T he Radio Amateur's FM Hand­
book" to be t he most valu able rep eate r aid y ou
can get .

FOR THE OLDTIMER
t he Ha ndbook tell s ..

• how to defea t desensit ization
• h ow to ca lc u la t e attenuation according t o f requency

spac ing . a ntenna sep a ra t io n
_ h o w t '? build sophist ic atoo c o ntro l systems. u sing

ICs, timers, relays, steppers. Or T o uc h to ne
• h ow_to bui ld automatic lo g g ing and iden t ificat io n

deV Ices
• how to bu ild a "to m at ic phone p a t c he s

FOR THE NEWCOMER
the Handbook te lls . . .

• how t o p r e p a r e fo r a re p ea t e r
.how to get a repe ate r site
_ how to bu; ld a r ep ea ter
_ how to k eep a repeater On t h e a ir
. h o w to d eterm ine a prospee tive rep ea ter 's range
_how to ge t you r rep e a t e r license

THE BEST OF FM (VOL. II)
HOTOFF THE PRESS

Contains articles fr0f!l t he . '.,CI?-;
modernized FM Journal. ; ' :, ,':
I ncludes th ose "great," '.'
never-before-reprinted arti- '--
ctes, complete w it h photos. >. •

An Impressive and valuable .. ' ~~'Y
collection of F M data. j:\1 n
Edited by Ken Sessions l,'; •

(K6MVH). 6 x 9 In. Covers I$li •

period from Mar 1968 to r - ."'-.lI!!!Il
~ une 1969. 73's hottest.sel-i \ '" A 'e":" ::: L
Ing book at Dayton Ham - ~. -~ \ ~ ",,-.,
venrio n. FMJ2 • •••. . .• • $4 .95

The Handbook conta ins 208 pages of useful ,
hard -to- com e-by inf orm ation, and it' s w ri tten
in an int erest ing, personal view by Ken W.
Sessions, Jr. (K 6MV H) f orme r editor of FM
Journal, now managing editor of 73 .

Order from:

73,Inc.
Peterbo rough NH 03458

AN INTRODUCTION TO AMATEUR FM
by K en W. Sessions, Jr. 96
pages of inf ormat io n, in ­
eluding current standards
of deviation, tone fre ­
quencies, and operating
channels. Ineludes an up­
dated FM repeater direc­
tory, a catalog section of
ALL FM MANUFAC·
TURERS and dealers . Plus :

A complete bibliography listing all articles
published since 1968 in FM Anthologies (vols. I
and II), 73 , HR, aST, and ca.
IFM $1.50



_-,. :1~m'~~ATlON
e , ~J} OF

? .~" -J INDEPENDENCE
We !be~ople of MicroComm,

recognizing the inalienable rigbt to qsy,

treenemto work DX and inbepenbare
to throw your crystals away, bo orbain anb
t~tabli~b the Novice NVX-l Variable Crystal

Dscillators. Fullyapproved by the ~on~titut~

tOn and the F.C.C.
- - - - - - -

Works like a V.F.O. with your XMTR.

Coverage: 3702 - 3748 KHz
7152 - 7198 KHz

Declare your Independance and ordertoday at the Intro­
ducto ry Price $39.75, p.p .d., wired . Guaranteed and cert ified
for one full year.

,,", ' . 1."

...._...--
~~~ ::.
..~. " M' , '""U-. _ ..
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""",.", ,<,"""'101, _.-

Available fllibY from

dV(icwComm
~: ... the birthplace of new ideas

in Novice Communications';

BOX 373
CUPERTINO. CALIF.
95014

LEAK AG E

BETA

I . Adju st BETA co ntro ls to a VTVM rea d­
ing o f 2 .0 v.

2. Read bet a d irectly b y addi ng calibrat ed
and switch co ntrol readi ng.

I . Rese t BETA contro ls to zero.
2_Ser LK G-TEST swi tc h to l.KG.
3. Ob serve VTVM read ing .

NO ISE CHECK

1. Co nnec t headphones in place of VT VM.
2. Monitor no ise level by ear.

5.5 v.
9. 0 v

shown in Fig. 3 . Use india in k or pr ess-on
num bers. The lef t-hand co nt ro l will have to
be calibrated by placing th e card on th e
panel, attac hing th e pot an d knob, and
then , with an ohmmet er , mark ou t the
kilo hm s.

Mou nt all t he parts on th e panel , in­
eluding the insulated lug. Wire th e unit ,
swinging the resisto rs bet ween poin ts as
required . Befor e th e tester is finalized , the
white ca rd on the pan el may be sprayed
with clear ac rylic . Draw up th e schematic
and mo unt i t u nd er the unit o n the bo x
bo tt om. Use tape wit h adhes ive on bo th
sides o r glue.

Finally , typ e or cu t o u t the fo llo wing
and paste onto a 4 x 6 card and install it in
th e file-box to p .

Q UALITY

1. Set PNP-NPN swit ch to pro per positio n .
2. Set BETA co ntro ls to zero .
3. Set LKG-TEST switch to TEST
4. Approx. VT VM Read ings:
Go od
C· E Short

JULY 1971

C· B Short
B·E Short
C Open
B Open
E O pen

Bet a
R4

2 x R5
R4

2 x 500
R4 in Kil oh ms

9 .0 v.
2 .0 v .

2 .0 v .

o v.
ov.

. . . WB4lT N"
7 1



Tha t 's the word. The rates for ma iling
magazines is scheduled to dou ble durin g the
ne xt year. Does this mean subscription rates
will do uble? Well, not quite. But they will have
to go up, o bviously.

When you con sid er that a S4 hot dog today
costs 45/ a $3.00 subscription for $ 6.00 is a
worthy deal. Even at $7.00 or $8.00 this is
beating inflation.

It would seem prudent to take advantage of
the inertia built into subscription de par tments
by sub scribing at the present low rates instead
of waiting for the inevitable increase that must
and will come.

PRESENT SUBSCRIPTION RATES:
1 year $ 6.00 (add $1 overseas)
2 years $11.00
3 years $15.00

POSSIBL E NEW SUB RATES:
1 year $10.00
2 years $19.00
3 years $27.00

Why take a chance? These rates may
change without notice. This offer valid
until August 1, 1971, at least:

Name ~ Ca ll' 1

Address 1

Citv State__ zip> 1

_N ew subscri ption_Ren ewal o r ex tension
_ $ 6 1 yea r __ $ 11 two yea rs
__$ 15 t hree yea rs _+$1 foreign

73 Magazine. Peterborough NH 03458

72

Mark Hurwich WA2ITE
48 Manetto Hill Road
Plainv iew NY 11803

C all
Sign P laq u e

During my ow n rather short ama teur
career, I have met very few other

hams who were no t proud of being a radio
amateur. To show the wor ld th eir hard
won prize, many invest a fair amo unt of
money in some device which displa ys th eir
call sign . Call sign plaques can oft en be
expensive, but they need no t be. You can
mak e your own with very lit tle effort an d
for a cost of only $2.50 (or even less).

T o start, I pu rchased six "house lett ers"
(the letters printed on a gold-anod ized
aluminu m sheet, with an adhes ive backing).
Th ese were 25¢ each, for the largest size
(3Y2. in. h igh). "'A piece of Y4 in . plywood
with a walnut veneer was obta ined fro m
the lo cal lumb er ya rd fo r 75¢, about 6 in.
wide and 2 ft lon g. To leave a I% in .
border , slightly lo nger on the en ds, it was
then cu t to . 20 in. The corners were
rou nded, edges san ded, and finally the face
was gently sanded (use fine paper - the
venee r 's on ly 1/32 in. thickl}.

I chose to finish the surface "antique
oil" (wax or she llac could do just as fine).
Th e surface is waxed, shined, and then left
to harde n . A finish such as Minwax An ­
tique Oil Finish is th en applie d over the
wax, to be wiped off two hours later and
buffe d . This result s in a beautiful soft
finish, whic h completely dr ies in 24 hours.

The edges are next dyed the color of the
vene er usin g (brown) shoe polish. Th e last
step is merely t o draw a centering line and
mount the lett ers .

By the way, the same finish on a
" hunk" of walnut makes a fan tastic key

base!
... WA2IT E"
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73 CONSUMER TESTING SERVICE
Have you invested in a piece of equipment that is really great and that

you can recommend without reservati on ? Perh aps your gear has mixed
blessings, Or maybe it is a 'lemon and you'd like everyone to know what
happ ened to you!

We here at 73 Magazine want to know your experience with new
equipmen t. We want to be able to pass th is along to the rest of the readers,
We want to be able to talk with the manufacturers and get them to overcome
problems. We want to be able to solve servicing difficulties.

YOU CAN HELP!

Send in the below form, or send the inform ation on a' card or letter to our
Consumer Testing Department. As soon as we have enough data to get a
rounded view of new gear we will publish the reader experiences, good and
bad .

Send to 73 Magazine, Peterborough, NH 03458

Consumer Testing Date.L, _
73 Magazine
Peterborough , N.H. 03458

- ---- - --- ---- - - _ ._-- -

Manu facturer _ Model _ _ Type of Equip. Price paid __

Distributor ,1)O r other source _

Your evaluation _

Servicing problems? -'-- _

Your recommendation: HighD OkayD Poor D Very Bad 0 Or? _

JULY 1971 73



DUAL GATE MOSFET

PRE-AMPS

to 175 MHz. $21.95 ppd.
to 300 MHz. $25.95 ppd.

• A vaih.ble from 5 M H z. to 300 MH z. Bandwidth is app roxi­
m ate ly 3% of freque ncy .

• V o ltage gai n 3 0 t o 4 0 DB d ep ending On freq u en c y .
• T w o Dual Gate MOSFET am p li fie r sta ges wi th eac h havi ng

a t u ned inpu t an d tuned outpu t . E ach D au l G ate MOSF ET
is ac tuall y an in tegrated casc ode c ircu it th u s g i"ing y ou 2
cascode circuits equ ival en t to 4 tr iodes.

• E x c ept iona ll y low no ise (2.5 DB at 17 5 M Hz.). gr eatly
roouced cross modulat io n and 10 tfmes the dy namic range
[sj gna l handling capabil it y) Of t he b es t b i-pola r t r a nsis t o rs.
A lso superior to p reamps using junctio n F ETs and S ing le
Ga te MOSFETs.

• Pa nel mounted manual ga in c ontrol.
• Type BNC input and output re ceptac les f or min im um lo ss

at UHF . Standard I m pe d anc e is 50-75 ohms.
• C arefUlly t u ne d at o u r laborat o ry with sw eep generator and

o scillo sc o pe for the b est bandpass ch arac t eristi" .
• Fu ll wave UHF diodes protect input t rans'stor.
• O perates on 6 to 16 vo lts DC, 5 to 15 Ma.

N ew Yor l<. City an d S tate res id en t s add lo"al sale s tax.

VANGUARD LABS
Dept. H

196·23 Jamaica A.a., Hollis, NY 11423

ZERO
BEAT

Wm. Bruce Cameron
324 So . Ri verhills Dr .
Temple Terrace FL 33617

A nyone who has ever o perated in a
net has com plained about ot her sta­

tions being off freq uency. Crystal con trol
by itself does not help , both because of
fine differ en ces in crys tals and gross di ffer­
ences in rigs. When yo u sugges t adding
padders to the rig some guys rebel fo r fear
of hur ting resale value, and other s be cause
th ere is just not enough room.

The eas iest ans wer I have fo und is to
attach a sma ll ceramic padder dir ectl y to a
FT 243 case , using a longer screw through
one of th e up per hol es in the body and
cover plat e, as shown in the drawing. If
you are issui ng crys tals t o a net , yo u can
prefabrica te these little asse mblies so all
th e o perator needs to do is app ly a
screwdriver. If he is a gen uine appliance
operator you may also have t o supply th e
scre wdriver. When the crys tal is changed to
ano ther rig, it can be rea djusted to suit.

This me thod works so well J have also

ANTENNA HARDWARE MOUNTING KITS

The best loud-speaker for
your product is SEVENTY­
THREE MAGAZINE!

Fig. 1. Zero beat.

used it on one of my 2 meter F M rigs,
which has socket prov isions fo r only one
crystal but whic h I like t o operate on
several frequen cies. I removed the padder
wh ich was o n th e chass is and have a
sepa rate one mounted on each crys ta l. To
the mod ern pu shb utt on set this may seem
pre tty strange, but for us old bo ys who
used plug -in coils both in tra nsmitt ers and
receivers it seems merely a bi t nos ta lgic .

.WA4UZM-

Rugged . corrosion resistant alum;num
casti n9s, lor ham and CB antenna con­
struction

BM_1. Mounts up to j ive RM-75 loading
co ils on Hustler 4BTV verticai jo r 250
kHz bandw idth.

BM-2.Foundation l or21-144 kHz ground.
planes,using standa rd aluminum tubing.
A lso as " spider" lor Quads

BM-3. Foundation lo r building broad­
band Discone antennas in 50 to 1.000 mHz rll nge using standard '>II"rod ; COm­
plete with SO-259 coax connector. (Il lustrated)

Send po stcard for complete brochure and price li "t.
Av" ilabl e bVm"il order onlV fro m .
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Semiconductor S-upermart
• HEP. FAIRCHILD. RCA. MDTDRDLA . NATIDNAL

TTL BARGAINS

OPE RATIONAL AMPLI FIER
709 Qp amp. . . . 5 .95

FACTORY FRESH - BRAND NEW
l 400P Ouad 2·inpul gate . . 5 _45
l 441APBCD 10 Dec decoder driver 52.75
l4 90P Decade Counter .. 51_90
l 475P Quad l atch $1.50

Please include 3Sd fo r shipping
All or ders ship ped A ir Mail

All the above devices are brand fl ew

lactory tested devices .. . no rejects. fall­
outsor such. Allareguaranteed new.

ZENER DIODE BUY
1N757A9·volt5%lener 5.50
IN759A 12-volt 5%zener 5 .50

Box 3047 , Scottsdale, AZ 85257
FACTORY A UTHO RI ZED
HEP-CIRCUI T -5T1K
DISTR I SUTO R

CIRCUIT
SPECIALISTS CO.

MOST 2N. MPS AND OTHER MOTOR·
OLA AND FAIRCHILD TRANSISTOAS
AND FETS AVAILABLE.

POPULAR IC's
MC 1550G Sl.80
CA3028A 51.17
CA3020 53.07
CA3020A 53.92
MC1306P '4 W hi-gain audio power a m.

phtie r SU O
MC1350P IF amp, hi-qain 50 dB power

gain at 60 MHz more at lower freq.
. . . . . . . . .. . . .. ..... .S1.15

MC1351P FM IF amp ncaooeture oetec-
rur 51.10

p AI 03 RF amp 52.00
" A123 Voltage regulator 52 .50
MC1496 j..lA196 Doubly balanced modI

demod .... $3.50

TRANSISTORS

MPF102 . . S .15 ~===~~~~==:===
MPF105/2NS459 S .96
MPF107/2N5486 51.26
MPFI 21 . . S .85
3N140 51.95
3N141 . $1.86
MH 3007 (replaces most dualgate FETs

.. . . . . . .. .... .. . .. . . ..... 51.98

MOST MOTOROLA, RCA, & FAIR·
CHILD LINEAR IC's AVAILAB LE
.. . WRITE US WIT H YOUR NEEDS.

HEK·2 FETEXPERIMENTERS KIT
Contains HEP-B01, HEp·B02, HEP-50,
HEp·51 and lnstrucucns for 9 Projects

.. 53_95

DUAL GATE FETS
FI004 VHF RF Amp.Mixer .... . 52.50
F200l VHF AF Amp.Mixer;

DiodeProtected LOW·
NOISE 2.6 dB at 200 MHz. . . . 51.65

HEK·J RADIO AMATEUR KIT
Contains 12l HEP·590, (1) HEP-570 plus
book wil DHamPJOjetts. . . . $5.95

MOTOROLA HEP
SEMICONOUCTORS

NEW FUNCTlONAL ICs
C6004 l -W Audio Power Amp ... 52.60
C601OW'band Amp·RF·j F.AudlO 51.59
C6001 FM IF Dill . Amp 52.09

JlINCTlON FET5
HEP-BOI N·channel RF 51.59
HEP-BOl N·charmel Audio 51.59

I

C M -2 : For Extra -C la ss l i cen ~e

study. Mostly straigh t tex t , so m e
code g ro u p s . 1 hour at 2 0 W P M , Y,
h o ur ea ch a t 25 a n d 3 0 WPM . F or
, ea l O A O. p lay this ta p e a t twice
speed !

CM-l% : An inte rmed iate rec e. es­
pec 'd lly fo r Ge ne ra l C lass e x a m
study. No ins t ru c ti o n ; ju st p ra ctic e.
% h , 11 WPM ; 1 hr 1 4 WP M ; % h ,
at 17 WPM. te cro e es c o d e d g rou ps
a nd stra ight t e llt.

IS IT EASY TO LEARN THE CODE?
Frank ly, no . Ne it her was it easy to lear n ho w to read w it ho ut two t h ings:
Proper instr uction, and prac t ice. CODEMAST ER tapes, prove n in over f ive
yea rs of sa les of t housa nds of ta pes al lover t he wo rld , give you that esse nt ial
instruction. No ot he r te aching sys tem off ers yo u a mo re prove n method,
more accura te sendi ng, mo re co m plete guidan ce. Se lect you r CODE­
MASTER tapes be low!

C M ·l : F o r the begin n er . A COm­
p le t e COu rse of instru c tion is on th e
t ape. Prac t ice mate r ial a t 5. 7 . 9
WPM . Pr e p a re s y o u for Novice e x ­
am. In d u d es c o d e llro u p s and p u nc ­
t u a t ion.III

r!
COO EMAS TE A t ..p,,~ a r" 2 -tr ack mo naural ; ava ila b le in t wo sty l e ~ : 7 inc h re el 13% IPS) and ca~s ett e . Be su re to
spec ify both the p ro g, a m {CM -1, etel a nd the style ( ree l or c a sse t te}. Any ta p", $6.9 5 po stpa id US A 4 t h class. Any
tw o ta p e s, $ 13 .00; a ll th , ee , $ 17 .0 0 P P O . For a ir shipment in USA a d d 50' p e r cassette o r Bot p er re e l_
Im m e di a t e de live ry . Mast~charge a nd Ba nkame r ic a ' d honored ; g ive u s vou r account number . COD EMASTEA
tap es ar e made only by Picket"ing R ad jp Company. P 0 BOll 29A , Ports mout h , RI 02871. S e e your d ea le' 0 ' o,d er

.~,.••d.','~'!'I','SlIIIIa t is fa CtiOn guaranteed .;;;;~;;;~~;~;;;;~;;~;;;;::;;~;;::~



RadioAmateurs
Reference library
of Maps aod Alias

ONLY
$1.00

OWall sized (23" X 31")
OShipped f la t in mailing tu be
O Suitable fo r f raming
OM ost complete map available
OUp-to-date world prefixes shown

POSTPAID a Co lor in countries asworked
USA O S hows isla nds. reefs. rare OX spots

a Use colored map p ins for
di fferent bands

a Dresses up the OX shack

MADE ESPECIAllY FOR DX'ERS
Buy lavishly! Order today from :

73 MAP, Peterborough NH 03458

.15.00
.. . . . 2.75

. 3.00

ELEMENT CRYSTALS.0005%
(channel f req. changed in customer's atarnenrl.

C.B. (Cla!.S D Single chacnell
AMATEUR NOVICE, HC6!U.

LK .Y. VIDEO VISIO N CD.
BOX 15, STOCKH OLM NJ 07460

A ll k i t s l ube t ype wi th in st r u c t j o n,
CRT., Po we r S u cp lies, and ca b in e ts not inc lud ed in k it s

AMERICAN CRYSTAL CO.
1623 Central Ave., Kansas City KS 66102 Tel. 913·342-5493

Mfg. Crystals fur most communicatiun Equip.

For use in: Crystal prices @ .002%
TWO WAY FUNDAMENTALS
SCANNERS AR 20 2 to 14.9Mhz. $5.25
MONI TORS M1E~ ICA 15 10 19.9Mhz. 6.10
TRANSMITTERS !<-C._Mo. THIRD MODE
C.B. SYNTHESIZERS 10 to 44.9Mhz. 5.35
RE PEATERS 45 10 55.9Mhz. 6.10

Ext ras: Oven useS1.50, Subminiatu re 25t. .093pins lOt
Postage 1/2 crystals 2 ozs. each addit ional 1/3 cry stals l oz.

Write for quant it y discount

If y o u like to build y o urse lf , then t ry one of
our kits.

K IT 1 P.C , Bo ard only (2 req ) ea.$ 9 .95
KIT 2 P. C. Boards ( Both ) & all pa rts (u nwi r ed) S 80.00
KIT 3 p.e , BOil, d s Wire d & te st ed $125.0 0
Pow er Supp ly Kit - No c hassis $ 5 4.95

SLOW SCAN TV fabulous OX Mapofthe World
~~~ ~ . . t ---7l

i -~

;;'~~.- =-...*­'•• • ,,?~ .•
..:::...,'~:'

SSTVMONITOR $298 FSS CAMERA $298

SPECIAL PRICE: Camera & Monitor $549

HELP STAMP OUT
MENTAL HEALTH
SUBSCRIBE TO 73

NOW
r- HR~E__V'''''CE:;.;;S ....I

HAL ID-l REPEATER
IDENTIFIER

1700.£
Kit Form

T T L lo gic. Power l in e f re q ue nc y co unter f o r 3 m in ute
or less t im ing and co ntrol. Eas i ly repro gram m ab ie
d iode ROM uses onl y 27 d iod es ( d ep end i ng o n ca ll) to
send DE "any call". L o w im p ed anc e au d io w ith
vol ume and tone c o n t r o l. A I.1circu itry inc lud ing PS a n
small G 10 glass PC boa rd. W rite for f ull de t ails. HAL
DEVICES, BOX 365, URBANA, I L LI N O iS 6 1BOI
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WORLD PREFIX M AP _ Full color, 40 ·' x za", s how s
prefi xes on each country OX zones, time zo nes .
cities, cross referenced tables _po stpaid $1.25
RADiO AMATEURS GREAT CIRCLE CHART OF TH E
WORLD - f rom the c en t er o f the United States ! Full
c ol or , 30 N

. x 25 n
, li sting Great C i rcl e be ari ngs in de­

g r ees fo r si x major U .S. ci ti es; Boston, Wa sh ingto n,
D .C., Miami, Sea tt le, Sa n Fr ancisco & Los Angeles.

post pa id $1.25
RADIO AMATEURS MAP OF NORTH AM ERICA! Full
c ol o r , 30" x 25 n

_ in cl ude s Cen t ral America and the
Ca ri bb ean t o the equator, show in g ca ll areas, zone
bound aries , prefi xe s and time :wnes , FCC frequency
chart, p lus in formative i n format ion on ea ch of the 50 ..
United St ates and ot her Countries .. . . postpa td $1.25
WORLD ATLAS - On ly atlas co m pi led for r adi o ama­
t eurs. Packed wi th w o r ld -wi de in formation - in cl ude s
11 maps, in 4 co lo r s w it h zon e bounda ri es and coun-
try prefi xe s o n eac h map. Also include s a pola r pro­
je cti on map of t he worl d plus a m ap of the Antarctica
- a co m p lete set of maps of the w or ld. 20 pa~es,

size Sy., " x 12 N
• • • • •• •• ••••• •• • • , •• po stpaid $jWO

Com p lete reference library of maps - set of 4 as listed
abOll e . . . . . . . . . • . ' , . . , . _.. P?s tpaid $ 3.50

See your fa vont e dea le r Dr or der d Irect.

•

' - 'AOIO AMATEU' llb k- ca 00 INC.

: ' I ' ~; Dept B 925Sherwood Drive
... • lake Bluff, III. 60044
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Marshall Funkey W6BMK
40 4 A lvord Street
R idgecrest CA 93555

2 kW from Heath
The first amateur kilowatt transmitt er I

ever saw was 6 ft tall and weighe d over
a quarter of a ton . Th e SB·220 is 8 in. high
and weighs less tha n 50 lb . The first
kilowatt rig I ever built , around 1947 , was

, 5 ft across and took fou r of us to lift onto
th e operat ing table. Th e 5B-220 is only 15
in. wide and can be carried under one arm.
We've gone a long way, guys, to get where
we are to day .

In th e last few years, I' ve loo ked over all
th e popular linear amplifiers on the market
and have wished many times that one was
sitt ing on my desk. Until recently they
were all ou t of reac h; shoes and food fo r
my five have firs t priority . I even mad e

~ plan s to build my ow n, bu t getting parts
and findi ng time to build crossed that idea
off my list . Then I saw t he Heat hk it linear
and couldn 't resist.

It took the truck lines over two weeks
to get the SB-220 kit from Michigan to my
location out here in the Mojave Desert in
California. All th is t ime they did their bes t
to bu st up the two cartons. They didn't get
the job do ne , due to good Heath packing .

It sure was a happy day whe n my kit

JUL Y 1971

arrived . I canceled all plans for t he week­
end an d spent th~ evening che cking the
part s list.

Th e electrical design follows wha t has
almost becom e an amateur sta ndard :
broadband inpu t , ground ed grid, and pi­
tu ned out put. You can get all th e specifica­
tions and other goo d information from the
Heathkit advertise ments.

Th e mechan ical design of th is kit has
been well plann ed . To get the power
supply (which tak es up one-thir d of the
space) and th e rf section in one little
cabine t too k a lot of caref ul planning. But
they did it.

The assembly ma nual lives up to th e
Heath kit reput ation of being th e best in
the business. One section in the manual
that is very helpful consists of chassis
photographs. I only wish a person could
get real glossy prin ts so the details cou ld be
seen much cleare r.

Safety is not left ou t. This high volt age
could prove fatal. Not only do they pro ­
vide a warn ing decal , but they designed an
automat ic discha rge inte rlock tha t operates
when th e inside top panel is removed .
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Band s: 80 , 40 , 20, 10m
Driv ing power : 100W
Duty cy cle : Cont inuous
3rd o rder di stortion: -30 dB
Outpu t im pedance: 50-75[2 un bal.
Power requi red : 120 V at 20A or

240 V at lOA , 50-60Hz
Cab inet size: 14 7/8 x 8 1/4 x 14 1/2 in .
Net weight : 47 Ibs.
Heat h Mod el Numbe r : 5B-220

Basic specifications

Construction was started on a folding
card table and was all the space need ed .
Three muffin pans and a couple of cigar
boxes, ·plus th e packing boxes the kit came
in held all the parts for easy accessibi lity.
All the chassis photographs were removed
fro m the man ual an d hung up for easy and
qu ick re feren ce. This helps in under­
standing the layout and det ail drawings. No
special tools are needed ; I did use a
pencil-ty pe soldering iro n with a small and
large ti p.

CarefuIly following the ste p-by -ste p as­
sembly sectio n of the man ual, it took just
under 20 hours to complete . Along wit h
coffee and rest bre aks, the weekend went
by very fast. The " test and final assembly "
sect ion took ano ther three hours. I ran into
a few problem s and mad e a list of things I
would do different ly next time. I had a
chance to use this list whe n a doctor friend
of mine asked me to put his together . It
sure helped. I gave this list to a retired
friend, and it saved him time and tro uble
the first time. (The list is available on
receipt of SASE.)

Now came the problem th at man y of us
have. and one of th e reasons ma ny ama­
teurs feel a linear of this size is out of th e
question : ac power. The 58 -220 will work
on 120V. but requi res a maximum of 20A.
This is the most a 12-gage wired circuit can
han dle. What could be done is to opera te
the linear on one house circ uit an d bring an
extension cord in from another house
circuit to run the rest of the station. I live
in a rented ho use, and th is is what I did at
first. I lat er ran a special ex tensio n cord to
th e clo thes dryer outlet in t he kitc hen and
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picked up my 240V fro m there . We don 't use
a dryer here in the desert , so th is made a
good so urce of power. Keeping the cord
out of the way req uired a few holes in the
walls. Maybe an article on ac house wiring
for amateurs wou ld be a goo d thing to
write abo ut next.

We moved to a new house since con­
structing th e 58-220 , and this time we had
to wire in a new 240V line to the operati ng
position . That cos t over 4 0 bucks just in
materia ls. The 58-220 runs best on 24 0V,
and you fe llows that have it in your shack
or can have it wired in have no problem. If
you wire it yourself , make sure the local
electrical code is followe d to th e letter , for
your own protection . My 80 an d 40 meter
invert ed-V antennas worked fine on low
power ; but for th is high power. I added
insu lators at th e ends where the high
voltage cou ld cause trouble . This proved to
be a good mo ve, an d it didn 't change the
loading a bit. The loa ding control knob on
the 5B·220 seems to be very broad , no
matter which ant en na is being used . Guess
I' ll have to get a Heath sco pe to make my
tuni ng mor e p recise. The only real trouble
I've had in using th e linear has been of my
own making. I someti mes forget to change
the bandswitch when I go fro m band to
band. This hasn 't hurt th e linear, bu t it
sure makes the output met er poin ter. swing
wild.

I enjoy working barefoot, bu t the re
come ti mes du ring net operations or run­
ning a pho ne patch that a linea r makes
operat ing pur e pleasure . I don't go loo king
for DX, but when a distant st at ion answers
the first ti me, man th at's living! I've had no
tro uble ru nn ing it on reduced power for
RTTY 15- 20 minutes at a time - this
beats their specs by 100%.

The only dislikes that I have are purely
persona l. To ship th e SB-220. it must be
packed in a special shipping box. The other
is the size ; in th is area , it doesn't match th e
other 5B piece s of equipment.

All in all, this unit is a wonderful buy,
at 17 th cents a watt! Heath sells many of
these kits. Buy yours now, before th e price
of materials make th e kit price go up. I like
my 5B·220 - I'm sure yo u' ll like yo urs .

. . .W6BMK-
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Turn on your Benton Harbor maxi-rig!
Heathkit® SB-220
Business end of th e Ma xi-R ig ! Giv es you r signal the
a ut hori ty it takes to pu nch throug h tho se pi le-ups (o r
sta rt o ne yo urself) . A nd ke eps yo u opera ting u nde r co n­
dit ions that drive the o the r guys QRT.
A pa ir of co nservatively rated Eimac 3~500Z's provi de
up to 2000 watts PEP SSB in p ut . . 1000 wa tts o n CW
and RTTY. Requir es o nly 100 wa tt s PEP drive. Pret uned
broad band p i-inp ut coi ls deliver maximu m efficiency an d
low dis to rtion on the 80- 10 meter bands.
T he bu ilt-in soli d -stat e power su pply can be wired fo r
eith er 120 or 240 VAC and switched back agai n in min ­
utes if yo ur po wer requir eme nts cha nge. Circuit breakers
pro vide ad ded pr o tect io n and el imina te costl y fuse cha ng­
ing. A nd fo r cooler o peration an d extended tu be life,
idling pla te curren t is redu ced by Zener diod e regu­
la ted bias .
Th e layout of the new "220" is designed for fast, h igh
volum e a ir flow wit h a husk y, quiet fa n in the PA com­
pa rt men t do ing the jo b. Result : the " 220" act uall y r uns
coo ler th an most exciters.
Ot her fea tures include two front pa nel meters for con ­
tinuo us mo nitoring o f Ip plus switch-selected monitoring
of ReI. Pwr., Ep & Ig .. . ALe outpu t to red uce o ver -
dri ving and disto r tion sa fety inte rloc ked co ver
easy I S-hour as sembly a nd ha nds ome Heat hkit SB-Series
sty ling.

T ired of stumbling barefoo t th ro ugh th e QRM ? Order
th e shoes for yo ur Maxi-Ri g no w . . . th e new " 220" ..
ano the r ho t one fro m the Ha ms at Hea th.

• Full 2 kW PEP input on SSB ... 1 kW on CW and
RTTY • Boardband pi-input on 80 through 10 meters
• Two Eimac 3-500Z tubes • 120 or 240 VAC wir i ng

options . Zener diode regulated operating bi as for
reduced idling plate current, longer tube life , cooler
operation. Double shielded t o reduce stray radiation
_ Solid-state power supply _ Two front panel meters

for continuous monitoring of plate c urrent , plus
switch selected monitoring of ReI. Pwr ., plate high
voltage and grid current _ Quiet, high volume f an for
cool running _ ALC output. Easy 15 hour assembly.

Kit 5B-220, 55 .lb s $349.95*

SB_220 SPECIFICATIONS - Band cove rage: 80, 40, 20, 15 a nd 10
mete r a ma teur bond, . Driving power required : 100 wa tts. Maximum
power inpu l: SS8, 2000 watt, P.E.P. CW , 1000 wa tts. RTTY, 1000 wa lt, .
DUly cycle: SSB, Cont inuou, voice modula tian. CW, Continuous (maxi.
mum key.d own 10 minute 'J . RTTY, 50% (ma ximum transmit t ime 10
minute, ). Third order didortion: - 30 dB or bette r. Inpu t impedance :
52 ohm unba lan ced. Ou tpul impedance: 50 ohm to 75 ohm unbalan ced;
SWR 2:1 or less. Front panel conlrol$: Tune, Loa d, Bond, Sensit i~ ity,

Meter , witch, Power CW/Tune - SSB, Plate mete r, Multi·meter {Grid
mA, R e l ot i~e Power, and High Volta geJ. Rear Panel : Line cord , Circuit
brea ker< (two 10 A). Antenna Rela y (phonal, ALe [p~ono ], RF Input
(SO.239 ). G round po ,t. RF output (SO-239J. Tube$; Two Eimoc 3-5001 .
Pow er required: 120 VAC, 50/ 61) cycles, ot 20 a mpe re, max imum.
240 VAC, 50/ 60 cycles ot 10 amp ere' . Cabinet she : l(Vs" W x 8:-4:" H
x 14).4" D. Net weight: 43 Ib,.

FREE '71
CATALOG

Describes these and
over 300 other Heath­
kits. Save up to 50%
by building them your­
self. Use coupon and
send fo r your FREE
copy!



STUDY
GUIDE

Part X: The Listening Post

One of the oldest say ings in radio
(att ribute d by so me to Signor G.

Marconi in the ye ars prece d ing 1900) is,
" You can 't wor k 'e m if yo u can't hear
'e m." Th e direct im pli cation of this ma xim
is t hat a good receiver is essen tial to any
ham station.

Not only is a goo d receiver essential, but
the FCC requires tha t any aspirant fo r the
Ge ne ral class license have Some knowledge
of wh at goes on inside that receiver. While
on ly three questions on th e official study
list o f q uesti ons to help in prepara tion for
th e license exam invo lve receivers, those
three be tween th em manage to require a
fairly co mplete knowled ge of receiver
theory .

In this chapter we're going to tackle
those receiver q uestion s, an d while we're at
it we' ll take up SSB (single side band). Thi s
isn't as farfetc hed as it might so und ,
because th e generat ion of an SSB signa l is
mighty lik e the reception of just about any
kind of signal.

The FCC st ud y list questions we will
deal with are:

40. List the basic sta ges of a conve n­
tional su per hetero dy ne receiver and tell
wha t fu nction each stage performs.

44 . What are th e basic stages of a single
side band (SSB) receiver and tran smitter
and what purpose does each serve?

46 . What are " images" in a receiver?
For a sta rt , how about " What kind s of

rece ivers exist?" The answers to t his will
help put the requirements of the FCC
questions in to perspecti ve, as well as pro-
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viding groundwork for several parts of the
detai led discussion later. Then we can look
at " Wha t makes up a superhet? " an d get
th e information to answer question 40, as
well as a bit more. For SSB, we'll just ask
the genera l query " How does SSB work?"
an d get the required block diagrams of
tr ansmitt ers and receiver s along with a view
of how SSB fit s into the gen eral co mmuni­
cations picture. Finally, we'll try to deter­
min e " Ho w is receiver performance rat ed ?"

This question might eas ily be considered
first , bu t the ratings make more sense when
th e attribute s being rated have some mean­
ing.

We' re biting off quit e a mouthful fo r
thi s chap ter , so let's get right to chew ing it
up. If you 're ready , let's go .

What Kinds of Receivers Exis t?
Th e earliest kind of radio receiver on

record was a device wh ich tod ay would
start le almost anyo ne involved with elec­
tro nics. It was "a circle whi ch could be
rotated wit hin itself .. . mad e of co pper
wire I mm thick, and had a di ameter of
only 7.5 em. On e end of th e wire carr ied a
polished brass sphere a few mill imeters in
diam eter ; the other end was po inted and
could be brough t up, by means of a fine
scre w insulate d from the wire , to within an
exc eedingly short di stan ce from the brass
sphe re ."

This receiver was used in 1888 by
3 1-yea r-old Heinrich Rudolph Hert z (t he
man for whom t he unit of freq uency is
nam ed) to demonst rate the existence of
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Dep t . H. 1'6-2] J amaIca A..... . Holik , N.Y. 11 42 3

508 East Wash ington St ., Arcola , Illin ois 6 191 0

ENJOY EASY.
RESTFUL KEYING

$2 1 .95 t o $4 3.95
THE YIBROPLEX

CO.• INC .
833 Broadw av .

N ew Yor k, NY 10003

1.....14 ' " HI hi . 21 ·30 MHI out
or 14~14' MHI wJ+lI_o sec o_1!c.ryttol

A vai lab le a t $5 .95 ea c h .
A full descriptio n o f this fantasti c co n ver t er
would fill t h is page . b u t you can take o ur wo rd
for it ~or t ho se of t ho usands o f satis fi ed use rs )
t hat it s the b est. T he r eas on is si mple-we u se
t hree R CA d ual ga te MOS FETs. o n e b ipolar.
a nd 3 diodes in t he b est circuit ev er . Still not
convi nced ?Then send for our free ca t alog a nd
get t he full d escripti o n. plus photos and even
t he sch ematic.
Ca n,'t wait ?Then send u s a postal mo n ey o rd er
for $42,,9 5 a nd we 'll rush the 407 o u t t o you.
NO T E : T he M odel 4C!7 is a lso a va ilab le in any
fr equency co m b ination u p to 450 MH z (some
at h igher prices) as li sted in our ca talog.

-N ,w Yor k C ity and St.., resid e nts add leee ! sa les ta l.

Decoders. Encoders, Logic Processors: Autooatcb. COR
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l P"1 2Y, Ilr. lell rutll . " tape , 59.95 - Ca sse tte. 5 1 0 _9 5

" d ist inc t rays of electric force" carr ied
wit hout wires, through space. The quota­
tions are from his ow n descript ion of the
experiments, pu blished in December 1888 .
T he copper-wire loop was the complete
receiver ; the acco mpanying transmitter was
a sparkgap arrangement, and th e maxi mum
distance between transmitter and receiver
was limited to about 5 ft (when everything
was working perfectly, amazing DX of 6 ft
could be achieved) .

Afte r Hert z' experiments demonstrated
the existe nce of rad io waves, Marcon i
developed a communication syste m around
t hem. The Marconi syste m used a "co­
herer" as the main part of the receiver ; this
was mu ch mor e sensitive than Hert z' loop­
and-sparkgap, but still no thing compared
to to day's apparatu s.

By the time amateur rad io began to
become popular , the coherer was on its
way out , having been repl aced by the
much-me re-sensitive galena cry stal. This
was a first cousin to tod ay 's semiconductor
cry sta l diodes, and operate d in essentially
the same fas hio n (but for more than 20 _
years no one suspected as mu ch). Finally ,
during World War I, the vacuum tube came
int o use for radio reception , and a young
Signal Corps major named E. H. Armst rong
invente d, in or der, the regenera tive re­
ceiver , the superr egenerative receiver , and
finally the sup erhe te ro dy ne circuit. Th e
superhet is still t he standard receiver cir­
cuit, alt hough transis tor s and integrated ­
circuit chips are replacing the vacuum
tu bes Arm st rong knew .

Despit e t he almost universal use of the
superhe t for serio us communications to­
day, the diod e, regenerat ive, and super­
rege n circuits are st ill very much with us.
Th e po pular "Twoer" and "S ixe r" t rans­
ceivers from Heath use superregen re­
ceivers , and most superhets incl ud e at their
core at least one diode detector which is a
d irect des cend an t of t he ancient " cry stal
set : ' Regenerative circuits are po pular for
beginners ' construct ion project s and can
deliver ama zing performan ce with a mini­
mum of co mpone nts.

All these receiver types so far are for
AM reception. For CW, th e regenerative
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and superhe t circ uits work nicely. The
diode circuit and the superregen do not
produce eas ily audible output from CW
sign als ; the crystal set worked on the CW
of it s day only because the ou tpu t o f a
spa rk gap tr ansmit t er was not a clean CW
signa l, but inst ead was a ra ucous b uzz (o r
smoo th whine if t he gap was driven by an
alt e rnator or used a rotary gap arrange­
ment , as so me of the large com mercia l
inst allations did] .

Almost all FM re ceivers are of the
superhet variety , alt hough a superregen will
op erate nicely on F M and even a diode
circ ui t can perform creditably.

The modern sta nda rd , as we said, is the
supe rhe t. These co me in severa l t yp es, and
we'll find out mo re abo u t them in the next
sec tion.

What Makes Up a Superhet?

Befor e we ca n get very fa r in finding o ut
wha t goes int o a su perhet circ uit, we must
look at receiver circ ui ts in general. This, in
turn, is going to take us back in places to
th e su bject matter of our previous chap te r,
modulation .

For now, in cidentally , we'll on ly be
examin ing receive'f s for AM signa ls. Once
we ha ve them do wn col d we can p roceed
to the fea tures required for o ther types of
mo dulation.

The sim plest practical rec eiver for to­
day 's signa ls is t he diode detect or , shown
stripped to it s ba sics in Fig . I . It will work

Fig. 1. Simplest radio receiver consists only of
antenna, groun d, diode, capactior, and earphone
connected as shown .

just this way, too , if yo u care to try it.
Incoming rf pic ke d u p b y th e anten na mu st
pass through the di od e and th e capacit or
( the inductance of t he head ph ones act s as a
choke) to reach ground . The diod e, ho w-
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ever, permi ts curre nt flow in only one
directi on and blocks any reverse current
flow. This results in produ ction of a charge
across the capacitor which fo llows the peak
values of the radio-signal envelo pe wave­
form. The headphon es are operated by th is
voltage . Fig. 2 shows th e wavefor ms and

brings out how the rect ifyin g ac tion of the
diod e causes the modu lati on envelo pe to
be reprod uced across th e capacitor.

Such a receiver as this will have lit tle or
no selectivity . That is, it will receive all
radio signals whic h reach it. Most will no t
produce eno ugh power across the capacitor
to opera te the ph ones, so if yo u try it you
probably will get only th e strongest bro ad­
cas t sta tion in your area (and if you live
more t han 15 to 20 miles fro m th e
transmi tter , you may no t get even that) .
Some degree of tun ing is pro vided by the
ant en na, but tha t 's the only contro l over
wha t you get.

Obviously , th is simple circuit suffers
from three major problems. It is not very
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sens itive (canno t pick up wea k signals), has
po or selectivit y (cannot separate a single
signal from all the rest), and has low
output (earpho nes only , and no contro l of
volume).

Selec tivity was improved in cry stal-set
days by adding tun ing circuits be tween

F jg. 2. Receiv er of Fig. 1 operates by rec tifying r f
signal p jcked up by an tenna (left waveform) and
shaving off half the signal to produce th e
pulsating-de output shown at ri gh t . This signal
charges capaci tor to peak vol tage reached by each
half -cycle or rt, and earphones respond to the
audio envelope th us reproduced.

ante nna and detector . As many as three or
four separate tuned circuits were fo und in
th e fancier sets, an d t hey helped to shave
recepti on down to the desired signal. How­
ever, they could no t pr odu ce enough selec­
tivity to separate tw o signals only a few
kHz apar t - and they did no th ing for
sensi tivi ty or out put.

It took the vacuum tube to do mu ch for
receiver performance in the areas of sen si­
tivity and output volume. The amplifica­

. tion mad e possible by th e tube could be
used at either rad io frequen cy, to provide
add ed sensitivit y by producing a stronger
signal to the det ector than the ante nna
alone could pro duce , or audio frequency
follow ing the det ector . to pro vide louder
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output. Normally it was used both pla­
ces - and still is.

Early vacuum tubes were expensive, and
experiments were hard-pressed to obtain
more than one at a time. Ingenious circuits
were devised to permit this one tube to
amplify the signal at rf, then detect it, and
amplify the resulting audio some more, all
in the same stage.

Then Major Armstrong came up with
the regenerative detector, which made use
of positive feedback to produce both ex­
ceptionally high gain and very sharp selec­
tivity within a one-tube stage. For years,
the regenerative circuit was the standard
for both amateurs who could afford the
tube, and commercial installations.

By this time researchers had realized
that the particular set of problems repre­
sented by a radio receiver had no simple
direct solution. Radio communications re­
quire high frequencies, but amplifiers give
greatest gain at low frequencies. Similarly,
selectivity requires sharp tuned circuits,
but the higher the frequency the less sharp
any tuned circuit becomes. These pro­
blems, as much as anything else, limited
early radio to frequencies below the upper
end of today's broadcast band. Available
receivers simply would not operate pro­
perly at higher frequencies.

The regenerative receiver amounted to
an oscillator with not quite enough feed­
back provided to sustain oscillation . This
gave extreme gain and excellent selectivity.
By this time, CW transmitters were re­
placing the noisy sparkgaps, and the regen­
erative receiver also turned out to be
excellent for receiving CW signals (which
the diode detector simply could not de­
tect). All that was necessary was to push
the receiver just over the line into oscilla­
tion; the oscillating receiver was then tuned
to a frequency just a few hundred cycles
off from that of the transmitter. The
receiver's own rf mixed with the incoming
rf from the transmitter to give a "beat .
note" or "heterodyne" signal equal to the
difference between receiver and transmitter
frequencies, and this pure tone was easy
copy. This technique was known as "heter­
odyne reception".
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While serving overseas during World War
I, Major Armstrong had what was probably
his most important of many new ideas. He
saw how to eliminate all the problems of
reception by applying the heterodyne prin­
ciple in a new way. Rather than offsetting
local and received frequencies by an
amount in the audio range as was done for
heterodyne reception, why not make the
difference come out in the lower end of
the rf range, at a point where good gain
and the desired selectivity could easily be
achieved. The resulting "intermediate fre ­
quency" signal could then be redetected
into audio, after being amplified and
shaved down as desired.

That was the "superheterodyne" idea,
and it's still in use in essentially the same.
form its inventor first conceived. A super­
het today will have, as a minimum, a local
oscillator to provide the offsetting fre­
quency, a mixer stage to combine the local
and signal frequencies into the inter­
mediate frequency or i-f, an i-f amplifier, a
second detector, and audio stages. Most
will also have one or more stages of rf
amplification preceding the mixer (some­
times called the first detector), and if
intended for communications use, will pro­
vide heterodyne action for the second
detector.

Fig. 3 shows the stages of a single­
conversion superhet communications re­
ceiver. The purpose served by each stage is
described in the following paragraphs.

The rf amplifier's primary purpose in
superhets operating below the VHF range
is to isolate the local oscillator from the
antenna and thus prevent interference by
the receiver to other receivers. At VHF, the
rf amplifier .serves primarily to boost the
signal strength and thus help overcome
noise problems, but at HF "and lower
frequencies ample gain is available in later
stages.

The local oscillator provides the "offset
frequency" signal and thus controls the
receiver's tuning. The receiver will pick up
only signals which are separated from the
local-oscillator frequency by the amount of
the i-f frequency, and so changing the
frequency of the local oscillator changes
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Fig. 3. Basic stages of a conventional superh eterodyne receiver are shown here and described in tex t.
Rf a mp lifier and bfo are not normally included in n on-eommunication s superhet s for ,en tertainmen t
use, but are considered essential in quality communication s receivers.

the fre quency to which the receiver is
tu ned . T he local osc illator mu st be stable;
that is, its frequency mus t rema in co nstant
once set. Oth erwise the receiver- will
" d rift " off freq uency and will req uire
freq uen t ret uning.

The mixer or "first detector" operates
in the same man ner as the am plit ude
modu lat or we exa mined in t he last chap ter,
comb ining t wo input signa ls at differen t
frequencies to produce four output signals
which are at the two original frequ encies,
th eir sum, and their diff erence. Most often
only the difference frequency is of interest.
Th e mixer actually gets man y more signals
in, and produces many mor e ou t, because
all the signa ls which make it th rough the rf
amp lifier stage are acted upon by th e
mixer. The relative fre qu ency difference
between differen t signals is mu ch grea ter at
th e out pu t than at t he input , however ,
because the mixer essentially sub trac ts a
constan t (the local osc illator frequency )
fro m each of its inp ut signa ls.

Th e i-f st rip is the heart of t he superhe t
rece iver. Th is block consists of one or more
stages of rf amp lification, opera ting at a
fixe d an d relatively low frequen cy. For
many purposes, th e st andard int ermediate
frequency is 4 55 kHz. At this low fre­
quency , ver y shar p selectivit y may be
atta ine d, yet good gain is st ill poss ible. Th e
i-f amp lifiers are set to one frequen cy and
left there (a proc ess called " alignm ent" ) ,
and thus the receiver's gain and selectivity
are the same a t any frequ ency with in its
tuning ran ge. Because of it s selectivity , t he
i-f st rip acce pts only one of the many
signals appearing at the mixer output ; all
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the rest are eliminated, bu t the one signal
accepte d goes on through and is amp lified
to respectable strengt h before reaching t he
second detector.

The secon d detector is esse ntially the
same as the simple diode detect or of Fig. I ;
since both sen sitiv ity and select ivity have
been provided by the prece ding st ages, t he
only function of this st age is to convert the
i-f signal in to audio.

For reception of CW and SSB signa ls, a
beat fre quency oscil lator (bfo) may be
prov ide d. This osc illa tor pro duces a signal
offse t fro m th e i-f by a differen ce wit hin
the audio range ; nor mally , it includes a
" pit ch control" which adjusts its output
frequency to fa ll either side of the i-f. T he
bfo out put is fed to the second de tecto r
along with th e i-f when heterodyne recep­
tion is desired . In .more recent designs, the
bfo is sometimes includ ed as part of a
sepa ra te "product det ect or " circuit which
is switched in to rep lace the second detec­
to r for het ero dyn e recepti on . We'll look at
this more closely in th e next sect ion.

Once t he incoming signal is convert ed
to au dio by th e second detector o r its
equivalent , the aud io is then amplified to
drive a loudspeaker (if desired) by t he
audio section .

Every thing has a price , and the per for­
mance of the superhet is no exception.
Since the basic principle is th at of conver­
ting an incoming signa l to an in ter media te
frequency by mix ing action, which pro­
duces both a sum and a di fference sign al,
it's poss ible to receive two di fferent signals
simultane ously with a superhet. Such ac­
tion is called " image" recep tion .
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An example may make it clearer.
Broad cast-band receivers usually have the
local-os cillator frequency higher than that
of the signal to be received (partly to
minimi ze the image problem ), and nor­
mally use a 455 k Hz i-f. Thus when one is
set to receive a station at 6 10 kHz (the low
end of the ban d), th e local oscillator will
be set to 1065 kHz, 4 55 kHz higher , in
order to produce a difference frequency of
455 kHz.

Unfortunately, with the oscillator at
1065 k Hz, any incoming signal at 1520
kHz which happens to reach th e mixer
stage will also pro duce a 4 55 kHz output
( 1520 - 1065), which the i-f stage will no t
be able to distinguish fro m the desired
signal. Thus th e 1520 k Hz signal can and
will in terfere with th e desired one at 6 10
kHz.

The charac te ristic of image recep tion is
that th e undesired signa l is always separa­
ted from the desired one by twice the i-f,
and is on the other side of th e local­
oscillator frequen cy .

Another aspect of th e image problem,
which sho ws up on man y inexpensive ham
receivers, is th e possibilit y of tuning the
same signal in at tw o places on the dial. To
reverse our previou s example , you could
tune in th e 1520 kHz stat ion either at its
true frequ ency of 1520 kHz, or at the
image point 9 10 kH z lower, 6 10.

As th e signal frequency gets higher ,
with a constant i-f, th e separation be tween
true an d image poi nts becomes proportion­
ately smaller. In the 40 meter ba nd , for
instan ce, 8 MHz com merc ial signals show
up on top of 7 MHz ham signals, and the
ham signals th emselves can also be tu ned in
around 6 MHz if yo u like . By the tim e you
get to th e 10 meter region, ham signa ls at
29. 5 MHz can be causing interferen ce wit h
other ham signals around 28.59 MHz..

Since the separation between true and
image points is always twice the i-f, one
solutio n to th e image problem is simply to
use a higher i-f. If the i-f is raised to 1600
kHz, for insta nce , th e true and image
points will be separated by 3 .2 MHz, and
then a single rf stage ahead of th e mixer
nor mally will reduce the ima ge respon se to
the poi nt. tha t it is no t objectio nable .
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Unfort unately , the higher the i-f, the
poorer the sensitivity and selec tivity of the
rece iver .

One of th e mor e ingenious solu tions to
this pro blem was the invention of the
«double superhe t" o r " double conversion "
system. This is esse ntially two superhets
end to end, with th e mixer of th e secon d
ta king the place of th e second detector of
the fir st as sho wn in Fig. 4 .
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conve rsion wit h tunable seco nd oscillators
in or der to achieve high sta bility in fre­
quency, and to get the same tuning rate on
each band covered (since the tuning is
always the same ).

12 vdc powered.
27 db gain (approximately)

noi se f igure 2.5
w il l takeHegency HR-2

or Motorola to 0.1 uv sensit iv ity
w it hout appreciable no ise.

Metal case. ONLY $17.95 ppd

CRAWFORD ELECTRONICS
302 W est M ain. G en o a IL 60 135

OOPS!

ABSDLUTEL Y CDRRECTADDRESS

EPSILON RECORDS
508 EAST WASHINGTON ST.

A RCOLA · I LL. 6 1910

T RAN S K E YITM)

? .......~ $34.95:1 Po stpai d

Electronic
...;;;i....... ' Keyer and

W6PHA _ GLOBAL IMPORT co_ Monitor
BOX 246. EL TORO. CA LI F. 92630

JULY 1971 87



Me ta lt ex Lapel Bar· $1 .50 Metaltex Tie Clip ~ $2 .25

VHF CONVERTERS

HOT WEATHER SPECIAL

How Does SSB Work?

In the preceding chap ter we made the
acquaintance of " sidebands" and found
that sidebands are necessary in any kind of
modulated signal - in fact, that sidebands
carry th e information which composes the
" modulation" of that signal.

We also saw that any mod ulated signal
has two sidebands, one on either side of
the carrier, which are mirror images of each
ot her .

It foll ow s from this that only on e of
the tw o is really nece ssar y , and that the
carrier isn 't necessary at all. That is, the
same amount of information co uld be
tra ns mitted if we simply didn't bother t o
transmit eithe r the carr ier or one sideband ,
jus t so long as we did transmi t one of t he
two side bands accurately .

Sin ce with AM modulation the limit of
100 % modula tion is rea ched (with sine ­
wave signa ls) when the modulating signal
has half as mu ch power as th e carrie r wave,
and sinc e this modulating signal's energy is
split between the two sidebands, th at
means that 34 of the power transmitted
from an AM stat ion is useless ; all of the
information can ..... be rec overed properly
from on e side band, which represents only
25 0W of the power transmitted from a 1
kW transm itter.

That's what SSB is all about - the
technique of" . taking advantage of these
fact s, to achi eve that 4- to-l po wer advan­
tage by conce n trating all the t ran smitted
power in the only meaningful part of the
signal, and simultaneo usly to co nse rve
spa ce in the rf spectrum by holding the
bandwidth of the signal down to half that
of a conventi onal AM transmission.

Unfortunately , doing so is not so sim ple
as we may hav e just implied . Getting rid of
the carr ier and one sideban d requires spe­
cial circu it ry in the tra ns mitter, and in
addition SSB signals cannot be received as
simply as can those from ordinary AM
stations . Th e missing carr ier must be put
back into the signal at the receiver in order
to recover the audio, and that 's a bit of a
job.

SSB has been in use sin ce 1927 , but
until 1948 was applied on ly to co m merc ial
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telep hone communications. Th e first ham
stat ion to use SSB was apparen tly W6YT .
the Stanford Universit y club station ....but
within a matt er of weeks after W6YT
appeared with SS B a nu mbe r of other
sta t ions followed suit. Tod ay, SSB is rapid­
ly approaching the state of bei ng th e
"s tandard" means of voice communication
on HF h am bands.

A num ber of factor s co mbined to pro­
du ce t he 2 1-yea r delay be tween first use of
SSE and hams' acceptance of th e tech­
nique. Most of them boiled down to th e
fac t tha t at firs t , it was simply no t simp le
enough to be practical fo r th e vast majo rity
of hams. Costly installation s and special
eq uip ment were required . The advances in
radio technique during World War Il
changed this sit ua t ion and made it prac tic al
for hams to tak e up SSB operation.

St ill, SSB is now here near as .simple as
ord ina ry AM, either to generat e for trans­
mission , or to receive. In additio n to all the
functions of a normal AM transmitter , the
SBa transmitt er must include fac ilit ies fo r
removing the carrier and unwanted side ­
ban d from the signa l. These normally
opera te pro perly on ly at lo w signal levels .
and once th e signa l is converte d int o SSB it
can no t be am plified by nor mal rf power
amplifiers (which wo uld introdu ce distor­
ti on). This introd uces the req uirement for
linear amp lifiers , wh ich are mo re d iff icult
and cri tical to adj ust than are ordi nary
class C st ages.

Once the signal is generat ed an d trans­
mitted, it mu st be received . Frequency
sta bility is necessary in an SSB receiver ,
because a drift in recei ver tuning of as little
as 20 Hz is noticeabl e , and a 100 Hz dri ft
ren de rs the signa l unreadable in mo st cases.
The receiver mu st , in addition to having
high stabilit y, incl ude provision s for put­
ting th e carrie r back into th e signal for
detect ion , and th is means t hat heterod yne
rece ptio n is necessary.

Let's loo k at the requirem ent s for bot h
genera tio n and reception of s sa signals,
now that we have a general idea of how
they di ffer from conventional AM tech­
niques. We'll ta ke the transmitter first.

Figure 5 sho ws a block diagram of a
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AUDIO

typ ical SSB transmitter, contrast ed with
that of a typical AM transmitter. The
di fference in complexity is obvious.

In the SBa transmitter , the audio is
applied to a sideband genera tor st age wh ere
it is converted to an rf signal which
repro duces the audio at some radio fre­
quency. This is done by a variation of the
normal AM process, but the carrier and
un wante d sideband are rem ove d be fore the
signal get s ou t of t he sideband generator.
Output of the sideband generator is an SSB
signal, bu t is no t necessarily at the desired
signal freq uen cy because it turns out to be
much simpler to always generate the SSB
signal at the same frequ ency, and then
translat e it by a mixing opera ti on to the
desired frequency for transmission .

Sideban d generat or outpu t , therefore, is
applied to a mixer stage, an d an output­
freq uen cy tuning signa l is ap plied to the
mixe r 's other input. This out put tuning
signal may be obtained eit her from a
fixed-frequency oscillator suc h as a cry stal
circuit , or from a sta ble vfo. The mixer 's
output includes an SSB signal at the
desired output frequency, which is selecte d
and amplified to the output po wer level by
means of linear amplifie rs.

The sideband gen erator stage is th e
heart of the SSB transmi tt er, an d warra nts
addi tional examina tion. At least thr ee dif­
feren t techniqu es for sideba nd gen eration
are known, but only two of these are used
in pra ctice. They are known as the " filt er
method" and th e "phasing method ."

Both the filter and phasing methods
make use of "balanced modulator" cir­
cui ts, which are special types of mixers
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Fig. 5. ·· Typjcal SSB transmitter ccnstsss of
sideband generator, provisions f or changing out­
put frequency, an d linear ampbfiers. See Fjgs. 6
and 7 fo r detaUs of sideband generators.

which eliminate one of the two input
signals from their out posts. These balan ced
mixers are usually set up to eliminat e the
carrier signal, because the audio signal (a t a
far different fre quency) can easily be re­
jected by tuned circuits. Output of an SSB
balanced modulat or , then, usually consists
only of the two mirror-imaged sideban ds
which result fro m the mixing process.

Figur e 6 shows a block diagram of a
filte r-me thod sideband gene rator. Incoming
audio and the rf car rier signal are applied

Fig. 6. Filter-method sid eban d generator con verts
audio and fixed-frequency rt in to double-side­
band sup pressed carrier sjgnal using ba lan ced
modulator, then filters away o ne sid eband to
produce SSB. Filt er may use crys tals or mechan­
ical technique, an d may opera te at frequencies
from 17 kHz up to 9 MHz.

to a bal anced mo dulator, whe re the orig i­
nal signa ls disap pear. Ou tp ut of t he bal­
ance d modulator is a double-sideband
(D SB) signal wit h both ca rrie r and aud io
suppressed. This DSB signal is then passed
through an ext remely sharp filter , which
shaves off one of the t wo sidebands, and
passes the o ther relatively unaffected. Out­
put of th e fil t er , therefore , is the desired
single sideband signal.
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The pha sing method (Fig . 7) is more
complex, but eliminates the need fo r the
sha rp (and costly) filter. Incoming signa ls,
both audio and rf, are applied to phase ­
shifting networ ks. The phase shift net­
works prod uce pairs of out puts, which are
ide ntical except that they differ fro m eac h
other in phase by 90 degrees.

One audio-rf pair is ap plied to once
balanced mo dulat or J and the other pair
goes to a second balan ced modulator.
Outputs of thes e t wo balan ced modulators
are double sideband signals.

Th e balan ced-m odulat or outputs d iffer
from each other in phase, however. Be­
cause of the phase shift introduce d into the
signals before mixing, one sideba nd (either
the upper or the lower one) will hav e the
same phase in both mo dulator outputs,
while the o ther sideband will have a
180-d egree phase difference be tween one
modulat or out put and t he other.

The two out puts are com bined in a
summing network, where the side band
with no phase difference sur vives while the
one with I SO-degree phase difference can­
cels it self ou t. The output of the summing
network is, t herefore, the desired single
sideband signa l.

Both the filt er method and the phasing
method have advantages an d disadvanta ges.
Th e filt er is simp ler in concept, but re­
quires co mponents which are usually more
costl y . On the ot her hand, phasing is less
expensive but requires more critic al adjust-
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sse OUT

Fig. 7. Phasing method of SSB generation makes
use of balanced mo dulators operating with differ­
ent com binations of input signals forcin g one
sideband to cancel out in the summing ne twork.
See text.

ments. Either te chnique is capable of pro ­
ducing outs tanding results - or garb age,
depending upon the skill and care of the
operator .

Once the sideband genera to r produces
an SSB signa l, regardless of the method
use d to obtain it , the mixer (Fig. 5)
translates it to desired out put frequency
and its power level is det ermined by linear
amp lifiers.

Now that we und ers tan d how SSB is
generat ed and trans mitted, let's look at
how it is received:

Alm ost any receiver capable of co py ing
CW signa ls can be used for SSB reception,
but fo r generally satisfactory results an
SSB receiver should have high frequency
stability, a slow tuning rat e, and sharp
selec tivity. We've already see n why st a­
bility is required. The tuning rate goes right
alon g with it ; when a 20 Hz error causes
distor tion , you want to be able to make
fine tuning adjust me nts slowly .

The selectivity is required in or der to
take maximum advant age of SBB's nar­
rower bandwidth. Best use is made of a
signal if the receiver bandwidth exactly
rna tch es that of the signal , because if the
receiver covers a wider band than the signal
occupies, the left over space will con tri bu te
noise to the receiver 's input and thus
degrade total performan ce.

The receiver must be capable of hetero­
dyn e rec eption to recover the audio from
the SSB signa l. Detecti on , like modulation ,
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is actually a mixing process. In a conven­
tion al AM dete ctor , t he sidebands are
mixe d with the carrier , and the difference
frequency (which is the au dio involved) is
taken as output. Since the SSB signal has
no carrier to mix against , an ext ernal
carrier must be supplied .

SSB for ced recognition of th e basic
identity of modulation , detection , and
mixing - and led to improved techniques
for det ection whe n th e principles long
established for mix er operation were ap­
plied . The resulti ng circuits are now kn own
as " product detector s" and provide out­
stan ding perfo rmance forboth CW an d SSB
signals.

A good age system is convenient to
have in an SSB receiver , because th e signa l
stre ngth varies wide ly and rapidly . Thi s
creates some probl ems, beca use co nven­
tional AM receivers drive th eir age (som e­
times called ave) systems with a signal
derived fro m the carrier strength (the same
signal drives the S-meter) , and 5SB has no
carrie r. The problems have been solved in
many different ways , and again CW opera­
tor s as well as SSB users have benefited .

Th e block- diagram of a typical single­
conversion selectable side band receiver in­
ten ded for AM/SS B/CW operation is shown
in Fig. 8. The circuit may be com pared
with Fig . 3, which shows the conventional
version of a similar recei ver. You can see
th at the sideband receiver contains all the
fun ction s required for or dinary reception ,
and merely adds a few new ones to hand le
SSB.

Fig. 8 . Selec table sideband receiver sho ws great
similarity to ordinary receiver (Fig. 3), but with
add ed extras to facili tate SSB reception . Actu­
al1y, an y rece iver capable o f receiving CW can
tun e in SSB, b u t extra features sho wn her e are
nee ded for extended use.
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The purposes served by these added
functions have been indicated in the pre­
ceding paragraphs. Naturally, many more
functions could be added. For instance ,
most selectable sideband receivers involve
double-conversion techniques to achieve
sideband selection . For this, add the fea­
tures of Fig . 4 .

How Is Receiver Performance Rated?

Now that we know all that we need to
at this stage about both receivers and SSB
operation , let's look at the factors by
which various receivers are rated and com­
pared with eac h other.

We've been using some of these factors
all the way through without bothering to
specifically define them. This is the point
at whi ch we will rememdy that situation
and provide definitions.

The three major perfor mance points
involved in rating receivers are (1) sensitiv­
ity, (2) selectiv ity , and (3) stability.

Sensitivit y is a measure of how weak a
signal can be received, or to pu t it another
way, of ho w strong a signa l must be in
order for t he receiver to pick it up.
Different techniques for measuring sensitiv­
it y are used in different parts . of th e
frequency spectrum. In the normal ham
bands, a measurement of signa l level in
micro volts (/lV) is about as frequently
encountered as is any other rating. The
smaller t he rating , the more sensitive the
receiver . That is, a receiver rated at 1 /lV
sensitivity is ten times as sensitive as on e
rated at 10 /lV , all other conditions re­
maining equal.

It's necessary to be cautious in com­
paring receiver sensitivit y ratings , though ,
because the " microv olt" rating is meaning­
ful only when the impeda nc e across which
this voltage is to be measured is specified .
For instance, a receiver rated at 10 /lV
across 300,Q do es not have the same
sensitivit y as one rated at 10 /lV across
75 Q . The first receiver is four times as
sensitive as the second, bec ause when
impedanc e is stepped down so is the
volt age, and 10 MV at 300n is equivalent
to 2.5 IlV at 75Q.

Selectivity measures the receiver 's abil-
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ity to separate signals which are close to
each other in the spectrum. Again, there
are many different ways to rate this ability.
The no rmal way is to spe cify a bandwidth,
or two bandwidths, together with a rejec­
tion level. If only a bandwidth is given , the
reje ction level is normally understood to be
3 dB or 70% voltage (half power) .

Thus a 10kHz bandwidth rating for
selectivit y does not mean that a signal 11
kHz away will be totally rejected. It means
only that signals 10kHz from the fre ­
quency to which the receiver is tuned will
be reduced in strength to 70 % voltage or
half power.

If 6 dB bandwidth is rated at 6 kHz and
60 dB bandwidth is rat ed at 12 kHz ,
though, excellent selectivity is indicated.
Thi s says that signal s 6 kHz away from
center freque ncy will be cut to hal f volt­
age, and th ose just tw ice that far away will
be trimmed to 1J1 ,000 ,000 their voltage
level. This amounts to co mplete rejection,
in most cases.

Another fac et of sele ctivity has to do
wit h "image rejection." T his is a quality
unique to superhet circuits, whi ch we met
earlier. Image rejecti on is usually rated in
dB, and refers to , the amount of rejection
of the unwanted or " image" frequency
which is achieved. Anything better than 60
dB is ex cellent; many good receivers do not
exceed 35 dB image rejection .

Stabil ity , the final major performance
point, refers to the receiver' s ability to stay
tuned to one spot over a period of time as
the equipment heats up during use. Sta­
bility is often rated in terms of frequency
drift, which in turn is usually quoted as so
many cycles per unit of time. For instance,
some rec eivers are rated for frequency
stability "bett er than 20 Hz per hour,"
whi ch says t hat this receiver will remain
within 20 Hz of the spot to which it is
tun ed for at least an hour without readjust­
ment of the tuning cont rols.

Less maj or per formance points, but still
impor tant rating factors, include such
items as the frequency coverage of the
receiver , its power requirements, nature
and level of audio outputs, et c.

Communications receivers usually come
in one of four main categories with respect
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S PE CIA L PACKAGE O FFER : BC-64 5 Trans ceiver.
D ynamolor and all accessories , in ci«ding mounting. UH F
A nte nna Assemb lie s , control bo x , comp le t e set of
connec t ors and plugs. Br and New $ 2 6.95

24 PAG ES, crammed with Go v' t Surplu s E lect ronic Gear­
the Bigges t Bars:ain Bu ys in Americ a ! It will pay you t o
ISEND 2Sc: [tor your co py - Refunded wi t h yo ur
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D.. ll .. .. u 3.5 .... u. <:o .. \; .. " OUI . 10 "".. tts P". " . W ith
"'a t sink S; m ic ro -min i to;U" ~/4 • ,/:> • '12" . 9 to
3 0 \1' klpp l,. . High ....... i""i ' lO' . 8 to 16 o h m. F o r
....,010 & Stereo phonal . , .. Pt . f"M . AM . TV . .... rvo .

I EP OXY RE CT IFIERS

1 AMP l?Q~1~> 1PI V SALE

o 2000· 1.00 PI':.O 1:::;:'
o 3000 1.35 100 .06

§4000 1.6 5 200 .07
5000 2 25 400 .09
6000 2 96 SILICON :gg :t2

R8000 3 50 1000 . 2~
10000 3 9 S RECTIFIERS _ml croml nl"ture

SPRAGUE- IC', 6 AMP FULL ~12 ~
YOll.Choin ~I p~: ::.~~ ~~~\. AMP 1?2

3 for $1 1trrT 100 99 r-1., 000
.00 .:.5 ft\\\\>o 90. Full Ad d, r 400 1 .50 '\\\.' foro 909 I",ff" 6 0 0 1 7'$ lJ 1:

o 9 12 Half Add" 8 0 0 ~:.~55 a1=-ra\ P I V $1o 9J3 Shif t R' lIi " . , 1000 ..... "",V

HIGH VOLTAG E

P.O. BOX942 A
l ynnfiel d, Mns.

0 194 0

LIGHT EMITTING DIODES
$1.50 A n)' 2 for $2.69 ~". ..............

B"'ls ib l. l.ED " b r lt. r ,d" .. .. .~ z.,
VI .lbl, " b r itt r ed" N ..S_' F ~

Q ,.."It,lbl, i n ' r._ r'd LED . . . :: . \
LJ In" i s 'M. infr.- r ed .....Ior· ..
• W it h b u ill · in Da rl inltton a m p li fie r "

COUNTING SYSTEM

lDe C,t,l oe on f iber Optics , ' ICs' , SemIS, Part s

T. rm s : IId,1 J>o ~t" Il: " . R.ted: n" t 30 . cod ·s 2~% ,
Phon . Ord e n : W;>.k"fidll. Ma n . ( 6 171 2 4 ~ .3 g2'9r

R.I. il: "ll l A U,io n. S r., W" k..r, ...ld . Mu s.

to frequen cy coverage. Co m merc ia l users
oft en emplo y fixe d-fr eq uen cy receivers,
which are permanen tly tune d to a single
frequ en cy. These find little use in ham
work excep t fo r the VHF FM nets o pera­
ting on a bas is similar to po lice or taxicab
radio dispat ch networ ks .

In ad dition to th e fixe d-fre q uency
group, re ceiv ers may be " gen era l­
coverage," "'contino us covera ge," o r " ha m
band o nly." Inexpensive receivers are o ften
gen eral-coverage type s, enabling re ce p tio n
of SW bands ot her than ha m bands. The
ham-band-only re ceiver , being designed to
cover a smaller fr equency range, often gives
mor e performance per doll ar sinc e the
design ne ed make few er co mpro mises.
Price is usually higher , ho wever , becau se of
lim it ed dem and fo r these units in co mp ari­
son to the market for gen era l en tert ain ­
ment receivers . Continuous co verage re­
ceivers are seldo m seen ; they pro vid e co m­
plete co verage of their po r tions of the rf
spectr um with no o mi tted region s. Nor­
mally these are laborat o ry instrume nts.
Some military re ceivers, however, are of
the con tinuo us coverage ty pe, and o cca -

JU LY 1971

, T·J hasa poWllefed i,on cere and isbuilt h ~e a TV f ly back tr ansformer.
a pefalil'Sat about BOO CPS_ 12V ae Pn. using2N442'1Of equivalent. ac
oulput 01VfOBl R 475 volts90 w~tK err lted back winding101 2N442's

$2.75 ea. ·2 for $5.00.
P-7 1 17 VA CPri,Se~ . /1185VAC @1 20 ma . Sec. #2 6.3 VAC@4A.
DoubleHalf Shell Mail BoxType. SX 146 type. $2.75 ea. ·2 for $5.00

SEE MAR CH ISSUE FOR SUPER VALUES

TOWER COMMUNICATIONS
1220-22 Villa St. , Racine, WI 53403

Thousands of Parts
ELE CTRO NIC PAR TS & EOUIPMENTS

See us U Builders for Bargains (no fliers)

DOW TRADING CO. INC.
18 29 E . H unttoqto n D r ive

Duar te CA 910 10 - 2 13-357 -3 763

sionally appear in surplus and so rea ch the
ha m marke t.

Rating for power requirements and
audio o u tp ut is self-explanatory . These
ratings must be co mpatible wit h your
desires, or the receiver wo n't do yo u mu ch
goo d. It's worth noting th at most better
receivers do not provide a loudspeak er as
sta nda rd equipme nt ; it's an extra-cos t op ­
tion, becau se for man y co mmun icatio ns
uses the speaker is unnecessary - and when
it is, it s charact erist ics may vary fr om jo b
to job . .Staffw
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Call _
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73 Reader Service Coupon I

I N ow we don't .av t hat eve.-y single re ad er m ust b u y I
I e ve ry la st produ ct adve rt ised in 73. We bel ie ve tha t . I

bu t w e don ' t s.ay it. The very least every reade r can d oI is put on a VlOw of inte res t in t he p roducts herei n I
I

advert ised. T o make this a simp le task , ev e n fo r t he
l a ~ i est reade r (now th e re is a c o n te st fo r y o u ! l . we I

I
h a ve cl eve rly a , ra ng ed t h e ad ve r t is in g in dex t o double
as a reader ' s serv ice coupon . A ll you have to do is tear I

I
it ou t ( o r p hotocopy It) and sen d it i n w ith t h e
appr o pria t e bo xes mar k ed. (We h ell e II p rize f o r th e I
most b oxes marked . . • a silent p rayer o f t h ank s h o mI t he publisher). We' ll accep t postc ard s , s lip s of paper, I

I
o r a lmost a nything e lse t h at li sts the compa n ies y o u
w a n t to h e a r fr om e n d you r addre ss , I

I No o ne l ik. , to go in t o a s to re w it h out buyin g
some t hing , r ight? I t is the same w ith these in for mation II r equest s. You wlll b e e x pocted t o buy som e t h in g. O h ,
it doesn't h a ye to be a $50,000 entenn a syst em, b u t it II should b e something m o dest " , " trlln$Ceive r . . . II

line ar ... you know, We' ll reeve the decis ion up to II you , k n o w y. ll t h a t we can trust you to do the r ig h t

thin g. II And we a re def in it ely not saying that the u se of
th is serv ic e coupon h itS any cu ra tive powers, b u t w il II c"n n ot but n o t le e that m any r ila d e rs rep o r t re m a r k .

I able refief from simp le backache , headaches, lu m b ag o , I
and a c id in d igest ,o n afte r send in g in their c oup o n .

I Why tak e a ny c hances ? I
I I
I A DV ER TIS ER IND EX I
I U Allied 37 U Jane ' SS I
I 0 A lpha 62 0 L ew'W "u l 93

tl Ameco 36 0 M a nn 57

I ~ : m,"·O";dO".".C . vSta l 76 00 M icro Com m unic a t ions 7 1
Mo to rOla Co ve . I I I

I
0 A TV 75 (J Murc t> 69
(] B&W 8 8 (J ~ .. t ion.1 23
[J C a llbaok 62. 76 , 8 6 0 Pagel 82I u Camp Albert Bu t le r 89 0 Pal 7 4
U Ci rcui t Specia lists 7S f] Par.dd 82

I 0 C leg g 6 9 U Pi ck ering 75
o Co mp " t ro nic s 4 4 U Poly P e ks 95

I
[J C ra w f o rd 87 U R eg eneV C oye r I I
U Digiton e 8 1 lJ RP E lectronics 87
() D o w 95 0 Sentry 4 7I 0 Dra ke Cover I V 0 Son• • 3 5
rJ Dy Comm 53, 6 5 n Stand. rd 5 1

I 0 E K Y V id eo V isio n 76 0 Southw est R ad io 82
lJ E lec tra 6 1 0 T e lec o m 3 3

I
n E p s ilo n 8 1 , 87 0 T e l' e" 3 1
U Es t es 8 8 (J Tow e ' 95
[] F air 92 1I V a nllu ••d 21 .74 .81I [J Frec k 8 9 0 V a r it.o n ie s 5 4 , 5 5
n G " t ew ay 92 U V ib .op le" 81

I ~ ~~~a .9~1 ~ :~:~d9~S L 8 9
I ( J Goodhea rt 93

[] Ha l 1 6 . 8 6
lJ He alh 19
U H e n ry 19
Ll H i Par 89
11 H& L 94
[ J J ames 86
I J J an Cry st a ls 8 2

I
I
I
I
I Mail to : 73 IN C., PETERBOROUGH NH 03458

I Name' _

I
IAd d ress _

I Z;p, _L ..J
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