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The most serious attempt ever
moun ted against the 2 meter band
rece ntly took place.

Indu stry insiders intima te that this
scheme was cooked up by the pub
fisher of 59 (also p ub lishes CQ) mag
azine . Since this was virtually admi tted
ill a rece nt CQ editorial there seems
littl e reason to doubt the reports.

S9 , which has propose d such gems
as sending empty beer cans to sena to rs
to impress them with the importance
of cn, apparently has been feeling a
need for more circulation and pro
moted the idea of throwing the ama
teurs out of half of the 2 meter band
and turn ing it over exclusively to the
CB gang. More manufactu rers than yo u
might th ink went along wit h this plan
and it was backe d by the most power
ful CH ind ustry group in the country .

T his was not a plan for developing
mor e amateurs. but purely and simply
a scheme for selling more CB sets and
more CBsubscript ions.

T he 2 meter band was opened in
early 1946. just aft er the end of World
War II, when the old 21,4 met er band
was ta ken away. 2lh met ers was the
first amateur band returned after the
war, hut the many radar (SO radar)
and ot her units using the band duri ng
war time were stil l around and the
ama teur band had to be moved up to
144 MII7.from 112 MHz.

By tate 194 6 this band was in heavy
usc with simple modulated oscillator s
and superrege nerative receivers. As
more and more military surplus was
released, crys tal contro l became the
order of the day. By the early 1950s
SCR·S22s , ARC·ls, and several ot her
surp lus sets were just about every-

It wasn' t long be fore Galaxy had
started turning out a nice lit tle FM unit
and two or three others were being
impo rte d from Japan. By 1970 this
turned to a rush, as virtuall y every ham
equipme nt manufacturer entered the
FM market. None of these companies
were doing th is for fun - all this gear
was being pro duced bec ause amate urs
were turni ng to 2m FM b y the thou
sands.

Much has bee n written abo ut this
totally new type of ham opera tion , so
that won't be rehashed here. Th e de
velopment of FM ne ts, the erection of
hundreds of rep eater s, and the Iascina
tion of this new typ e of operation
started the biggest move to a new
mode since the sideb and revolution in
the mid-50s.

Virtually all of th is FM activ ity is
taking place in the 146-1 47 MH z
segment of the 2m ban d . T hough there
are perhaps 20,000 active FM'ers in
this band at present, there is still

Repeat er Pro posal RM-l 72 S
The FCC now has before it a peti

tio n for repeater rulemaking that
should go a long way toward pleasing
everyone. When one repeate r group
proposed mandatory tones a long time
ba ck , lots of other repea ter grou ps
screamed bloody murder - they didn't
want to be tied d own to restr icti ons
that clearly weren' t necessary in their
rural areas. When ano ther repeat er
group, even earlier, pro po sed that au to
matic relay sta tions be allowed to
operate with out a continuous monito r
on the UHF contro l frequency, the

plent y of roo m for five limes that
number . .. or more , . • be fore crowd
ing may beco me a serious problem, Oh,
the re are many proble ms d ue to too
man y rep ea ters being on one channel
or too few being tone opera ted , bu t
only a few of the many channels in this
segment of the band have bee n used in
an y area and lots more wait unu sed.

When one considers the exte nt of
the di saster that might come about if
thls band were taken away from the
amate urs and turned over to CB, one
won ders what possibly could have been
going through the minds that cook ed
up the plan to d o away with a good
part of 2m. The expansio n of F M on
2m may well be one o f the bes t things
that has ever happened to amate ur
radio. The emergency uses of this
service are aJmost unlimited and could
well do away with lower frequ ency
net s. Think of the CD possibili t ies
when low-powered hand transceivers
can , th rough repeaters, be used just

Editorial by

ting, That's life.
One very effective met hod for sep

arati ng the sheep fro m the goats is
through the lise of access ton es. Now, a
repeater user mus t transmi t a specifi c
ton e befo re the repeater will respond
to his transmissions. And if glbbcnsh
starts coming throug h the repeat er 
or fou l language, or Interference, or
general abuse - the transmitti ng sta
tion will have no out. li e can no longer
claim innocence because he had to
transmi t that initia l tone th at wo uld
causa him to be n peated.

Clearly, the respo nsibility for a re-

abo ut anywhere . T hey can talk wit h
each other thro ugh the repeate rs, or be
relayed on lower ba nds to anywhere in
the wo rld.

The systems being develope d on 2m
toda y will prob ably be used when
amate ur satellites and moon relay sta
tions are an ordi nary fact of life.

Fortunately, news of the atte mpt to
emasc ulate 2 meters leake d out at the
last minute and, hope fu lly, the effort
was stopped - at least temporar ily.

The propos al fo r the 220 MHz
hobby class amateur license took a lot
of the stea m ou t of the pu sh to take
away 2 meters. Ind eed . this may have
been the deciding facto r tha t kep t the
2 mete r propo sal from being made.

Write to the pubhshcr o f S9 and CO
and te ll him what you think o f the
plan to chop up two meters. Do what
yo u can to stop this once and for all.
Silence on your part means that yo u
eit her agree that two should be given
away or that you do n' , care.

Ken Sessions K6MVH

.34/ .94 as well a .~ other comb ina tions ,
why not just expand? [f the re is
already a repeat er within your range
that' s using the .34 freq uency as an
input, forget it ! Be the first in you r
area to use .16/ .76.

There' s a great dell! to be said for
.16/.76. Not only is it 1I stand ard
frequ en cy pair separated by the stan
dard 6UUkill. spacing, b ut it allows the
repea ter users to get a little someth ing
ex tra whe n they cryst al up their trans
ceivers. Th ey'll already have .94 direc t
lind .34/. 94 if they 've bought one of
the more pop ular of the new units
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where. Then carne the day of the FCC winced . Th ey weren' t about to

Meta l Locator, W6HDM 10 Gc nsct Communicator the Goony turn a bunch of unmonitorcd sta tions
v arectc rs. ... . 16 Boxes ... they were everywhere, by loose on the ham ban ds - such a
RTTY I. . . . . . . . . . . . . . . . . . 22 the thousands . Never had u piece of method of operation was unp rece·
SSTV I, W4UMF. . . . . . . 26 ham gear been as popular as this little den ted in the ama teur service fo r one
ATV, K20JL . . . 30 transceiver . By the mid·50s there were thi ng ; and fo r another, who woul d be
RTT Y II, Wl0ER, . . . 34 over 10,00 0 active 2 meter cps ! held responsible wh en thin,r weren't
FM, VE28ZK .36 T he opening of the blind to the going according to the b ook .
Organization, WA3BKC 40 Technician and Novice licensees did in This new petit ion , officially labeled
FM Co nverter, K1CLL. 42 no way slow d own the activity on 2 RM-1725, could be the first step
SSTV lI ,WB2EIV 46 meters. But the ope ning of 6 meter s towa rd sensible legislation involving
Cod e Oscillator, K6MVH , 53 did. Th e techs rushed to 6 meters repeaters. In essence , the pro posed rule
Beeper, K1ZJH 56 almost en masse and , armed with says tha t those wh o use repea ters
'l-Tube Transmitter, W9HBF 60 Heath ki t Lunchboxes, 6 met er Goony shou ld be responsible for what goes
Genera l VI, St aff 62 Boxes, and a sprinkl ing of Clegg gear, out on the repeate r tr ansm it Ire-
Phone Patc h Sett ings, W4NVK 78 the y proliferated. And 2m began to quency - provided tha t those users
RTTY lit, w a2 TCC 8 1 fade awa y. have a mea ns for comma nding the
Perf -Board Term inals, K5LLI. 83 Go nser bro ught out the Sidewin de r repe ater to be actua ted (as wit h tone
Tuning Verti ca ls, W5QKO . . 85 for 2 mete rs ..• it fell o n its face. access). I

Lew-Ohm Meter , W3YCZ. . .. . 87 Never mo re tha n a han dful of pioneers Pu t di fferen tly, toned repeaters
Gus Watche r, W9S0K ... . .. 92 made the sideband scene on two. The wou ld not be required to be monit ored

incompatibility of the SSB gear wit h by a fixed -contro l-point .lke nsee who
FEAT URES communicntur s further disrupted the mans the UHF control ng . Repeaters

Rad io Am ateur News Paqe., .2 band, giving bo th gro ups Icwcr pe op le that remain carr ier-operated would still
Edi to ria ls. .. . ..2 to cont-vt. be required to have a co ntinuous UHF
l ett ers. . . . . .. 6 Up above 146 MH z th ere was some- contro l licensee monitoring a t all t imes
Caveat Em ptor. . . . .6 thing beginning to grow . . . FM. At the repeater is in usc.
leak y Lines 7 first there were a few hardy cps that Basis fo r Rea sonin g. At first glance, the
New Products. . . 88 set up shop, and fou nd only a . few pe tition might sou nd prejudicial to
Propagatio n Chart 96 ethers to talk with . The AM and SSE toned repeaters. But this ain't the case
Adver tise r Index 96 groups couldn' t break in and talk with at all. Here 's why: Take the case of a

tile FM hoys , so they kept up thei r life purely carrie r-operated repeat er, for
in the lower part of the band and examp le. Any stat.ion that happens
ignored the FM crs. across the ,repeater inpu t frequency -

Next. the FCC shoved the Novices whether he be A~l , CW, TV, RITY, or
of f 2 meter phone and the 145 - 146 wha t-have-you - gets repeated . If the
Mll z segmen t of the band really be- stati on is no t FM, all that comes ou t of
came desert ed much of the time. T he the repeater is garbage. Who should be
seasoned old thncrs still chatt ed d own resp onsible for tying a chunk of spec
along the low end of the ba nd, b ut t ru m up for long periods and domina
they never listened for the Techs or ting an otherwise useful repea ter chan
Novices anyway. This was tru e in most net .. . the repeater ow ner? Or the
of the country , wit h the southern fellow who's transmUt ing the teletype
Californi a area probably be ing the on ly on the inp ut freq uency? It 's som et hing
real excep tio n, of a moot question , If the fellow

A t this time great q uan tities of transmitt ing the teletype claims in
commercial widcband I'M gear became nocence in that he was transmitt ing
availah le wh ich tuned to 2 meters. Th e . with out knowledge of the fact that he
rush to FM was on in earn est. Rule was being repeated, what cou ld you
changes for the co mmercial services say? And if the in terfering sta tion's
obsoleted thousand s of units and they transmissions weren't legal for any
swif tly fell into amate ur hands at a reason , should the repeater owner be
fract ion of their commer cial prices. held accountable? Rememb er, if the

'l'lurt brings us up to abo u t 1968 . As input station is making illegal trans
the conunc rciul gear supply dried up missions, the repeater is makin g illegal,
and used gcur beg an to disappear from transmissions. If so meo ne uses your
the surplus ads in the ham magaz ines, stati on to transmit dirty words, your
man ufucturors and importers hegan to statio n isIiablc to the same exten t that
take a closer look at the ham market. the amate ur is wh o docs the transmit-

News Page One

pent er 's ou tput can logical ly b e place d
whe re it be lo ngs - in the hands of the
users. But to carry out all overall sense
of responsibility , the repeater shou ld
be d esigned with sufficien t safe ty Iea
tures to sho w the FCC tha t when
things begin to go awry, the users
themselves can initiate com mands that
cause the repea ter to shut down. A
timer on the transmitter E'plus relay,
for example, shou ld shu t dow n the
repeater when a transmission exceeds 3
minutes. Th en, if the carrier-operate d
relay gets stuck d own (intent ionally or
on purpose), or if some thing goes
wrong wit h t he repeate r co nt rol cir
cuitry, the who le sys tem will turn itself
off aut omatically, A user noti cing an
illegal transmission need bu t tran smit a
con tinuo us signal for 3 minutes to sh ut
things of f.

A s-sc cond timer con nected to the
repea ter's tone decoder could likewise
cause shut dow n in the event that the
repea ter's ou tpu t deviates from the
rules. 'I'hus , any of the tone -equipped
user stations co uld assert temp orary
but effect ive contr ol over thc repea ter
until the pr ime licensee could he noti 
fied and repairs begun.

You can ' t make much of a case for
no-mo nitor operation of untoned re
pea ters, though, So meone bas to be
responsible for what's happening. And
if..the sta tion being repeated can beg
igno rance of the exis tence o f ,I re
pealer, how co uld he logically be held
accoun tab le for wha t happens on us
out put?

So RM· I 725 is a proposal that says
to ned re peaters need not be mo nitored
and that simple carrier-operat ed sys
terns sho uld be. T he pro posal seems
very so und to me. And well it should ,
since I am the onc who ini tiated the
proposa l in the firs t place.

Coordin ati on o C R epeat e r F r..q uen cl..s

Part of the sour ce of problems in a
number of portions of the co untry
stems from tile ove reager clambering
for a repeater that opera tes on the
.34/.94 pair. I t's nice to have repeaters
on .34/.94, beca use you can trave l here
and there and be assured of some
degree of sumdurdizution. But to. day
.34/. 94 is overpopulated . And, since
most mod ern transce ivers come equip
ped with enough channels to give you

uvuiluble to the amateur. Whcn they
add the .16/. 76 pair, they 'll also have
the capabil ity of crosswiring the .34
transmit crystal and the .76 receive
crystal to a fourth position on the
frequency swit ch so they can work
through any of the many sou theast and
up per midwest machines that use the
,34/.76 com bina tion. A t least give it
some thou ght.

I am in a pretty fair posit ion here at
73 to be of considerable help if you r
grou p o r an y othe r needs advice wit h
respect to freq uency coordi nation.
fnasmuch as 73 publishes a periodic
repea ter d irect ory, I am one of the firs t
to be infor med of new repeaters going
up. So if you want to install a repeater,
why no t check with me to see what
other frequ encies are in usc in your
area; chances arc I' ll have accura te and
up-to-da te information. You're unde r
no obliga tion to follow my suggestions,
of course, but I can steer you clea r of
frequencies that might interfere with
repeat ers that arc already under way.
And if there is a trend toward a cert ain
pair o r freq uencies in yo ur area of the
coun try, I can let you know those
b ends so you can make yo ur rep ea ter
compatible wit h those. Such com pati
bil ity docs enhance the usefulness of
rep ealers.

When you let me know of yo ur
intent to pu t up a repeater, I can mail
you a list of the repeaters tha t arc
with in a couple of hundred mile s of
yo u. And if you do n' t like the pair of
frequen cies I pick for you, yo u would
at least be in a pos ition to cho ose your
own based on what's happen ing on the
spectrum in question.

Things t o Come

I 'm no pro phet, b ut I' ll bet I ca n
pred ict the fut ure of certain aspec ts of
the VIIF 11 M world. Lo ok for CQ to
claim it is responsible for gettin g ama
teur FM started big. Look fo r the
ARRL to pu t up an offi cial Lea gue
Re pe.aler. Look for lots and lot s of FM
articles in ill! the ham magazines from
now on. And look for an onslaught of
new I'M transceivers at bett er and
be t ter pr ices. Look for the ex-p ublis her
of 1'111 to makc ano the r try. And look
for new names in the field of manu
fact uring of equi pme nt designed to
complement ex isting 17M stations.



=

..
~

1=, . .
I:lC==....
-==e::::t, ,

-==, . .
1%
, . .
=-, . .
-==
~, . .
~==

0:
WC
f-w«CIl
wC
"- "
WC
0:0:
0:"
C 2
f-C
2fC«
:;;: 0:

• W
C ,,
2 C



fCC R(PORlS Issum
Volume 19- of the Seco nd Series of FCC

Reports is now available to the public from
the Superinte ndent o f Do cuments, U.S. Gov.
ernmen t Printing Office , Washington, D.C.,
20402. Volume 19, covering the period from
Septemb er 5, 1969 to Octobe r 17, 1969 ,
conta ins 1,140 pages and is priced at $6
(catalog number 1970 O·LT 374-78 3).

The complete FCC report now consists of
the first ser ies of 4 1 bound volu mes da ting
from July 17, 1934 , to June 30 , 1965 ; th e
second series of 19 volumes covering th e
period July 9 , 1965 to Octo ber 17, 1969.
Volumes 42 thro ugh 45 (covering docum e nts
not previously prin ted in the repo rts, Safety
and Special Radio Services, and Com mon
Carrier Malters) are now in preparation. A
cumulative index-digest of Volumes I through
IS of the second series is available from the
Governmen t Printing Office for $7.50 ; a
si", ilar index to the first series will be pre
pared .

refused in t he light of the conduct involved ;
nor doe' the Bureau indicate a basis o utside
the regulation which would sustain the acti on.
The charge wit h respect to the o pera tor
license is violation of statute or Commission
regulation bu t the specificatio ns of the charge,
"threalening" and "abusive," are found in
neither. While the word " indecent " is in th e
charge and is in Section 97. 119 of tile Rules,
the failure to cite th at section, and especially
th e av oidance o f citation to Section
303( m)(I)(D), dealing specifically with "in
decent " language on the air ,. raises sub
Stantial do ubt as to whether a prop er basis has
been sho wn for suspension of the operator
license. Surely, the genera l publi c and es
pecially the amat eur radio operators, who
have been subjected to ~ b use by actions such
as disclosed here , arc ent itled to be tter pro kc
tion in the form of clear-cut regulatio ns and
supp or ting procedures to eliminate such activ
ities: '

The license for amateu r radio sta tion
W9FCE was NOT REVOKED, but the Tech
nician amateu r radio opera tor license issued to
Armond J. Rolle was SUSI'ENDED unt il
November 1, 1971

I
actively triggers it with tone. The fact th. at the I and the U.S. - all ,the fo rei ~.n lallds rC(l'iHr
user station does have t one won ld be suf_ better marks for Improv1l1g their produ.-!s
ficient to asssure that he is moni to nng the over the past decade than dId the U.S. TI",
repeate r output. If the repea ter the n mal- best endorsement went to Japan , wit h 65 ',001
funct ions - or its emissio ns are contrary to the nat ional sample and 79 ':1- of tile Iligll·
the requirements of Part. 97 - the user station income sample asserti ng thai J"palleSc' goods
can shut off his tone eq uipment to keep are bet ter than they were 10 years ago. In
further signals from going through the re- contrast, only 33% of the n ~ t i o n a l s"ml'l t' and
peete r. 27% of the high-income respondent s noted

Oth er methods of repeater shutd own in- improvement in U.S. goods. F urthermore.
elud e transmission of a carrier for a specified o ne-third of both groups claimed tll.J t Amen
tlme ,perio d (say 3 minute,)~ transmlsslon of a can-made prodllcts are no t as l11ill! ,n '1u" I,ty
contmuc us tone for a specifIed period (say 10 as the y were ,a decade ",go. Th i.1 LS, hy far, the
seconds), or the SImple act o f refraining from brs.est negat Ive vote gIven any of the fOIl ,
any tr ansmission for a specifie d period (say 5 nano ns.
minu tes) , When the repeater is thus Shu t Even while believing tha t the qllality of
down , the repeate r cont rol licensee can be U.S. produc ts are declining, Americans stLi l
noti fied and repairs can be init iated . have the great est amoun t of co nfidence in

If the no -mo nitor propo sal is passed by the domestically produced goods. Of eight pro
FCC, this step would mark the mos t signifi- ducts meaS surveyed - mostly in the e l~e

can!' advance in repeater-rulemaking since th e trontcs field - o nly Jap an and West Germa ny
log-signing requir ement was dropped several app roa ch the· U.S. in making produc ts with
..---- --- comparable acceptance to American con

sumers.
In near ly all prod ucts area, sllrveyed in the

Newsweek stu dy , the U.S. maintains a com
mand ing lead over its nea rest com petitors in
bo th national and high-income samples , In tile
area of color TV, 76% of the national sample
has a "great amount of co nfidence" in tile
U.S. product, 25% for second -place Japan ,
For black-and-white TV the U.S. has a 79% vs
32% "gre at confiden ce" lead over second·
place Japan. In the cat egory of radio , hi-fi,
and tape recorders, the U.S. lead over second 
place Japan i, 69% v, 48%. The U.S. to ps
second-place West Germany in watches 62% vs
41%, in small hou seho ld app liances 72% vs
19% and in au tomobiles 69% vs 37%.

Fo r further information of this su rvey and
for a demograph ic analysis of its findings,
conta ct Joh n G. Pontius, Newsweek Home
Product Advert ising Manager, a t 444 Madison
Avenue, New York NY 200 22.

Blind Ham Uses Repeater
To Repo rt Blaze

by Ji'/ WSN
A QR RR was pl~c ed on the WA1KFY re
peater in Marlbo ro , Mass. on November 29 ,
1970 by WlFCJ, a sightless amateur who
reported a fire in his building wit h accom
panying heavy smoke . T here was no telephone
in' the apartment and th e FM tra nsceiver was
d ose at hand , Th e call was received by
WI ELU and WAI NPT, who called the Cam
bridge (Mass.) fire and police departments.
Wl FCJ remained at his rig until the police
arrived and was one of the last persons to be
evacuated from the building. Th ere were no
injuries, but damage was exte nsive and heavy
losses w~re suffered by WlF CJ and several

~ .. ... , other occupan ts.

char acter, and financial, tech nical and other,"
it appears to have ac tivated only the citizen
ship and techn ical requir emen ts (Sect ion'
97 .37 -97 .49 of the Rules and Regulatio ns) .
While Rolle' s actions are clearly not compa
tib le with the basi, and purpose o f amate u r
radio service (Section 97. 1l , the hearing eXam
iner found no th ing in th e regulati ons which
would auth orize a refusal to issue a sta tion
license to Rolle , no twith standing his repre
hensible cond uct , so long is he possessed an
operators license , nor did t he Bureau cit e any .

Section 312 of th e Act under whieh this
acti on is taken, paragraph (d) , placed a 'pc
cific burden of proof on the Commission , or
in this case, the Bureau . The Bureau has not
sustained tha t bu rden of showing a pro pel
basis for the revocation of the stati on license

The Surpr;"e Kicker
The prop osed findings cit ed no regulation

:ti~~ l~ i:e~~~~ i~et~e ;:~O~d~ ~~~I~IJ~;:t~~~ I ; ~".. " &U , I
of inconsi,t eney with the general standard o f
Section 307( a) of the Act doe' not meet the
test of Section 303(m)( l) (A). As in the
instance of the stat ion license , the show cause
order omitt ed reference to the specific pro
hibiti on dealing with pro fane or obscene
wor ds, lang uage or mean ing, Section
303(m)(l )(D). Accord ing to FCC Exam iner
Frederick Denniston , there is 110 direct pro
hibition agaillst Ihe lise oj ama le"r radi o fo r
criminal purposes. which, if here pre,c nt
would be conclusive in view of Rolle's crim
Ina! conviction for certai n of the acts here
involved

The show cause order cited tile making by
Rolle of "c ommu nications of a th reatening,
abusive and/ o r indecen t nature;" and th e
propose d findi ngs of the Bureau conclu de tha t
he had , in fact, done so. This quo ted language
is a modification of the language v, " ..
stat ute and Section 97.1 19 of the Rules and
Regulati ons against "obscene, indecen t Or
profane" as used in 28 USC 2464 , which bot h
the show cause order and the Bureau eschew,
bu t the Bureau d id no t explain such a shift in
language.

A review of Part 97 convinced the hearing
examiner that Rolle's conduct had at least
violated Sect ion 97 .1 15 prohibiting the trans
mission of nlllsic, Sect ion 97. 125 prohibiting
willful and maliciou s inter ference, and Section
97.JJ9 , The BlIr~ au substitu te, which it em
ployed in the show cau,e order, and the
language of Section 97 .1 19, however , have
onc word in common - "in dece nt" - one
definition of which i, " morally unfit to be
seen or heard." Rolle's language clearly met
this test, and the hearing examiner so co n
eluded. To tha t ex tent , the " cause for the
proposed suspension" required by Section
303(m)(2 ) had been prop erly gi\'en and was
sustained by the reco rd .

The FCC repor t sum marized : " , . the
Bureau would revoke the stati on license on a
charge of there being warrant for refusa l to
grant a license on an or iginal application . The
regulati ons, however, do not specify any basis
on which an original application co uld be

Findings of Fact
Rolle, using st ation W9FCE, did make the

tran smissions which served as the basis of the
show cause ord er. The stat eme nts include
trans missions which RoUe himself conceded
to be obscene; much profa nity, defama tory
statements of the nat ure on which he was
prosecuted: and thre atenin g sta teme nts of the
following nature,

" ... I said I woulda ru n into both cars
tod ay when you were at that house on ly
thi ng I did n' t wan t to hurt Harol d Weiss.
Luckily, he was standing th ere or I would a
hurt a whole bunch of ot her people. Th at
was my int en tion ,"
" ... She see me on the street, I don't run
CauSe I carry a .25 au tomatic on me at ~ll

ti mes. And I know how to uSe it. . . . "
" Stupi d, got someth ing to tell you. You'r e
go nna have an accident between Godrey and
:>b cDon ald coming hom e some evening
here - some w~y, somehow. But you're
gon na have an accident and it' s gon na be
fa tal. "

. . . I ever see any of yous e in person , I'm
gonna blow your damn head' off. "
" . . . You peop le ain't fit to live, a nd by
golly , vou won't much longer ."

These sta tements (all from FCC staff Ex
hibit 2) are against a background of Mr
Rolle's formidable appear" nce , which is de
scribed in the record as "un usually large 'in
height and weight ," Rolle is described as being
6 ft I I in. tall and weighing in eXCeSS of 400
pounds, which is co mpatible wit h the obscr
vatio ns of the hearing examiner

ConclUSions
The Bureau concluded that respondent's

actions are not consistent with the purposes
for which amateur rad io is inte nded and are
clearly, as charged , contrary to the public
inter est, convenienc e, and necessity, Also, as
charged, it was conclude d that these action s
wou ld warr ant the Commilsion in refus ing to
grant an ap plicat ion filed by responden t for
an amateur radio license , With respect to
re,ponden t 's plea for clemency, th e Bureau '
conte nded that due to the complete lack of
candor exh ibit ed through den ial and sub
sequent admission of the matte rs charged, the
defense of effect s of drugs and alcoho l is not a
mitigation of the offense. Pointing to the
heinous natur e of the tr ansmissions , th e Bu
reau urged the imposition o f the most severe
sanctio ns available - revocation of the station
license and suspensio n of the operator license.

Respondent, on the o ther hand , urged tha t
he not be penalized for having exercised h is
righi to a heari"g, as he feels the Bureau
suggested. T he proposed findings the n discuss
Rolle's phys ical and men tal makeu p, largely in
terms not supported by the record . The
record d id verify , however, that threats Rolle
had made were subs equently den ied or for
gott en by him ; he worried a lot abou t having
his license revoked; and he has difficu lty
finding employ ment because of his huge bulk

for ~bout 10 years, has know n Rolle for abou t
the same lengt h of time and has exchanged
communication, with him. At lime s. these
communicati ons were normal , but at o thers
Rolle was transmitti ng foul and obscene state
ment s concerning La Busier, his wife and
ch ild, other amateu rs, and thr eats to peo ple.
Accord ingly, La Busier made tape record ings,
talked to law enforcemen t o fficers, and filed
the criminal charges on which Rolle was
convicted. La Busier also introduced a hand
wrilt en let ter, dat ed Octo ber 29, 1969, which
he had received from Rolle. Th e let ter. writ
ten in advance of u s~r io us operati on which he
was about to undergo , may generally be
described as a confession of im pro per con duct
to w"rd La Bu,ier and othe r ham opera tors,
and a request for fo rgiveness.

Mrs. La Busier. also an amat eur, ident ified
various por tions of the trans cript of which she
had made th e taping, or had p~rso nall y he"rd
at the time, identify ing th e voice of W9FC E us
that of Rolle 's. Mrs. La Busier was the subject
of th e dd~matory remarks which led to
Rolle's conviction , and on other occasions "s
well, induding threat s of bodily harm, The
rr ovoeati, 'e na t u r~ of these r~m~ rk s is indio
eated by the transcript of December 16, 1968 ,
when Mr, . La Busier, in retaliation. threa te ned
to "hlow that beady lillie head of yours
iR olle' s) righ t off your should ers ,"

Mrs. Stolle, an aunt of Rolle'.1identi fied a
portio n o f the tran script where she rernon 
strn t~ d with Rolle o n December 16, 196 8, in a
transm ission from the La Busier stati o n, for
state ments he had bcen making and in which
he described himself as "dead drunk." Shc
furthe r confirmed thre ats which Rolle had
made to "get " or "do harm" to La Busier, his
family , and others if he shou ld have his license
revoked _ specifi cally that he wo uld bomb
their ho uses.

Mrs. Familton , anoth er ama teur, describ ed
a number of transmissions by Rolle, whose
voice she recognized, o f the Same natu re as
those in th'_ FCC exhibit , and independently
verified seVfral of the instances in that tr ans
cript, including threats against th e lives ~ f

hersel f and oth er memhers o f the St. LoUl'
Repeat er Club. She also described an instance
in March 1970 , when she persona lly met Rolle
and he apologized for th e things he had said ,
explaining that he had teen under a consid
erable stra in and not feeling well She also
described an ins tan ce befo re Rolle's eon
viction in Decembe r 1969, when, afte r she
Ilad made a test call, Rolle came on and
characte rized her as a "fa t old whore: ' Again,
while her family was on an automobil e trip
during which her four children became bois
tero u" her husband made a transmission fro m
their mobi le unit, at t he conclusion of which
Rolle came on and characte r ized th e ch ildren
as a "bu nch of bastard s: ' T he St. Louis
Repea ter Club, of which she is secret ary, had
expelled Rolle from memb ership because of
h is conduc t on the air,

Rolle's Defense
Rolle, testify ing in his own behalf , catc

gorically den ied making any such tr ans
missions, or that he had ever used obscene o r
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All ARRl Directors Reelected
RTTY NET FORMED
There has now heen fnr med a new sectio n

net for Oh io . Th e mode for t h i~ n..w ne t is

••

Jersey . caHed in to exp lain that he ~oll ld reac h
the Canal Zo ne and vo lun tee rcd ltl rela>' any
messages.

With th is contac t, YVII'. I, and WA1CfA
contac ted KZ5f ll , Roherl Md l ain, al Coco
Solo on the Atl an tic side of Ihe ("anal Zone .
and lhe thre e statio n! w"nt " ff the net 10 l ry
to sci u p a relayed' phu n.. patdl In Ihe Air
Fnroe headqua rters on lhe Pacific . ide of lhe
Zone. While the rday proved w"rk~hk , phu n,'
lines betw een the AJlalll ic .•ide or lh ,· (' anal
and the Pa,-ific side arc so l' oor t llat a phone
patch was not feastb te ,

Meanw hile . and wilho ut Ihe knnwkd~c 01
the other th ree xlatioM . 111·21IV. l ie len Jo nes.
in Gua yaq uil. Ecuador, had h,'en listeni ng 10
the unra veling drama am! Ihe fru., l rulcd com
munica l ion efforts. lIelen co ntacte d a Can al
Zone sial ion on the Pacific .,idc uf lhe
Isth mus and di rected him to til e f, eq Llc ncy
upo n which the ori llillal th ree hams were
attempting to patch th eir emer~c n c y lraffic

KZSEE. TS~ 1. Ern est Wlcht er. ca me to
their frequency and chec ked in. Serltean t
Wachter who lives (ou r bloc ks fru m the Air
Force headquarlen succe""fully co mplelcd
the phone patch and the med ical allc ndanl
and emergency eq uip men t arrived with the
aircraft lhe fo llowi ng day .

When the aircra ft relurn ed to th e Canal
Zone, Sgt. Roy s was lJently car ried, from the
plane to an awalt inlt ambu lanc e wInch was 10
take him to Gorga s Memo rial Hospital. As the
sergean t waS lift ed into the amb ulilllC" he
managed a smile for hiS pretty Wife . delpile
the p ain, and rode to , the hospital lit ue
cogmza nt of the ml ernallona l coo pcrat lOn of
ama teu r radio op erators who callie to h~ aid
the night before.

While Clipp ert on ( FOil) seems to be lhe
most wanted coun try these day •• th ..re are
several difficulties ahead fur any projec ted
opera t ion fro m here , You 'll find this litt le
Fren ch do t on your world map in the P~cifi e
if yo u look so ut h of B~a C'l lifo rnll I nd west
of Costa Rica , Thel e is nol hlng an yw here ncar
it. The weather and me seas pose a prohlem
even in th e besl mon ths of Seplember and
October . W.....,s Ihat rlJn u h llh al 40 u al
limes and st eady winds o f IS-40 mph ~dd to

lhe problemr The island is surrounded br a
beauti ful cor al reef , whIch makes landi ng

Clipperton, A nyone?

HAM NETWORK AIDS IN
MEDICAL EVACUATION

A2CAK, Des, Box 23 . Ga bero nes , Ro ls·
wana, on 2 10 13/2 000Z. A2CAI' says fou r
active stations in Botswana e 2 1AA, Nauru ,
on 14 130 /0 600 Z, call o n CW And he' ll move
up the band. CE'JAT, South Shell and s, g ene .
QS'L 10 CE3KR. CT2 AK, Jose, AlOreS. QSL
to VE7BWG , on 7030/0830Z . CrJAS, Ma
deira. QSL RSG B, on l4 213/UOOZ . EA9E J .
Justo , on ly active operalor in Rio de Oro , no
othe r licenses granled so fi r, o n 14 160 /0UOOZ
Friday & S.aturda ys, I' Pr,lCA, St. Pierre.
14 20312 130 Z, QS L to K20JD . HS IARU,
T h a i la n d , Cla y , QS L to WS7.G . on
14203 / 1230 Z. KH6NR /Kure . 1423 0/ 2 129S,
Q S L 10 KIl 6N R . ST 2 SA . Sid ,
l4220/2200/l 330 Z, QS L Bo x 253, Medani.

When th.. Bogo la co nlr ol slatio n put o ul a
call fo r the Ca nal Zo ne, he fo und th aI he was
un able to co n t ect anyone , However,
WA2CF A, Mr. Selig Rachles. in Clifto n. New

DX BRIEFS.

..,
• . , A/brook AFR. c.z,. NOI'. 2.~ An inter

nat ional net wo rk of ama teur radio operators
in Ve nezue la , EClI.OIdor, Colo mbia. :>:e w
Jersey , and the Canal Zone provid c<J lhe
e merge ncy co mm unicat ions needed \l. arrange
the medical evacua t ion of I me mher o f the
United Sta tes Air Fo rce! Sou thern ('o mma nd
( USAFSOj Band on a lInod will tour in
Mara caibo , Venezuela

SSg!. Jera ld O. Roys• •1 drummer wlth the
ban d parti cipat ing in fel l ivit ie5 SllrrOllnd inlt a
fair in Mara""i bo . was discover ed on Nnvem
ber 18 to be sufferinll from a ponible ru p-
lure d sp inal d isk .

Immedia te co mmuni cation with the I 'ana l
Zone was necessary to ensure tha tlhe aircraft
d ue to pick u p the band Ihe Iollc wing day W;r~

equipped wilh a spedal st re tcher and prope r
medical perso nn el and equipme nt.

When eff orts to ccntuct the Caual 7.one
th rough routine governm ent chan neLl were
frus trat ed by u ncoutrotlab!c delnys. band t}f·
rid alx sought aid fro m a local ama tellr radio
stati on opera to r.

MSgl. Oscar B. Tinney, an a nnou ncer and
interpreter with the band. and a ham himsel f,
contacled a Maracaibo eye doc lor, Dr, Jo''':R.
Apitz Rhode, VVI EL, who checked inlO the
"I ntercont inenta l T raffic Net : - a frequ en cy
encomp assing hams l i~ l e n i n g in eexlern Nort h
America , Central Ameri ca , and xcunr Amer
ioa. VVIE L chec ked in to lh e nel contro l, a
ham in Bogota , wilh "lIIgent" t rnffic for the
Cana l Zone.

.......... .. ., ., .::::: :::

'<... _ r

.::::::-::::-:-:-:-- ...i '

.•· ·61""' @]C1~ ::::::: :: --_. ::::;
" ." " ......

_ ,2.i,.~~~~ ».
"> "i~OJ.: ::-~~~j@
.,; ,,;:~::.2:;g,il

~t'i.-p: ;/
.~-:-{

\1

president o f the Wo men 's Civil Defense Co wn
en of Cham paign County, and presiden t-elect
of the Illinoi s Women 's Civil Defen se Council.
She is report edly the Ilrs t women in eith er
council 10 ob la in a him Ik enS<' , She has
rece ived cer lifica lC1 fo r eo mplellng the ctvil
defens e courses in commu nicatio ns, medi cal
,,,,If·help, mass feedi ng. home ' lu lly co urse,
and package disaster ho~rih \ tr Hining.

Mrs. Nelda Reifsleck (Wi\ 9XV Z) beca me
intere ste" in amateur rad io as a by product of
CO activ ities. She acqui red a Novice l ice n ~e In
May 1968 , an d ! ho rlly the reaftc r bu ill a
Hea lh HW16 transcelVCr.

In May 197 0, she receiv'-"d her General
license. Again faced with the nced of a radio,
she built the Heath SR-I0 2 t ran ....eiver .

Nelda is active in civil defense work,

and Midwest dire cto rs will nu t. I believe, he
running again , so cha ngn in tho.e dlvi~ i oM

seem inevit able. Will it he a clrange fo r the

New Motorola Hep
Funct ion al Circuits

An all.ne w series of MOIo ro la IIEr audio
funct ional integrated ci rcu.jts arc des igned to
provid e a complete audio sys lem for most
ham /exp erimenter prcjecte.

Th e HEP audio functi on al circu itl are
available in th ree power out put l~vels . IIEP
type -:6004 provid es 1W of aud io and is
priced at $2,60, Type C60QS pro vides a
minim um of 2W and is priced at $4,3S. The
4W functional aUdio circu it is IIEP ty pe
C6006 and sells for SS.60 . AU ale hith-aain
devices ; they inclu de a prea mp and provide
full rated .ou tp ut with an input ! il nal in Ihe
10 to I S mV range . The circui tl cl n be u~d
wilh 4 . 8, or l e-ohm IpClkers. Mail·order
source for Mo toro la HEP devices is:
Circuit Specialists Co. Box 3047, Sco ll &d l le
AZ 8S257 .

All incumb ent dfrectors ru nning Cor reo
electio n were reelected. Perhaps. if a lillie
mu re planning and t hO ll~ ht are Pllt irrlu l ire

Use of higher speed . (If 7S Hml 100 won.!. per
minute for ama teu r radio le]epr int er opera
tion has been proposed by th e Commission in
an ame ndm ent to Part 97 (Am aleu r Radio
Service) roles. T ile present ru lea per mit a
•peed of 60 wo rds per minute .

The increase was requested by Kei th. B.
Peterson (W8SDZ ) and R. Bruce Peters
(WB2 LRS), who con tended lhat t ile presen t
com mercial telep rin ter standa rd. includ e fa, t
er o perat ing mod els as well . s 60 words per
min ute machin es; that the p re, en l maxim um
freq uency shift of ~OO Hz would no t be
exceeded , and the Mih er .pee d woul d sli mu
ble the developme nt of new amateur . kills
and techni ques .

The Commission uid it believed the use o f
additi onal telepri nte r spee dx In the Amateur
Radio Service , in keep ing willi co mme rcia l
equipmen t standards now ill uS<: , ix d esirable
and that since Inc reased spceds can be ob
taine d wit hin limit s of th e present handwid til
req uireme nts, ad ditional Inte rferenc e from the
opera t ion was not an t icipated .

Comm ents are r<, q uell ed by March I , 1'J7 I ,
and reply com me nts by Marcil 22, 1911.

Actio n by the Comm ission December 16,
1970 . by Noti ce of Prop.-d Rule ~h k i nll

( RM·1392 , 1538 ). Commis.~ioners Burch
(e hairmao), Bart ley , Robert 1\, Lee, II . Rex
Lee and Wens.

FCC PROPOSES HIGHER
SPEEDS FOR RTTY



10th ANNIVlRSARY OSO PARIY
I ~~"Z: :2~ggoG~~U~~I~:dMirc~a21~ U.,l 971

I I ~:GJo~e~~;s{ 8 ~ri" No;~~O:. 3~~~;7 1 2~,Oa~SJ
2 1100.

T his con test is ope n to aU amateurs, whether
, they are members a rnot of QR l' ARC INT L.

T his contest is for CW only , and ail are eligible
~ ,,, '~ .; I .. f,,, a I for awards. (

Exchange. : Members : RST , ARRL section or
, country, QRP num ber. Nonmembers : RST,

Rl secl ion or co unt ry , Po wer, NM (non
members).

The Hilron Valley A mi/It' ll' Xi/di " AJJOCli/ t iQII
4th a,,,,U41 Swap 'n ' Sh op will be held o n
Sunday, March 7, 197 1 from 9 a.m. to S p.m.
at the Pio neer High School. Stadiu m and Main
St reets across ftom the Universit y ot Mlc h lg~n

footban field , in Ann Arhor, Michigan. Ade
quate free parking, easy access, ~ n auctio n,
and many surprises. Talk ·ln o n 146.\14 F M
and 3930.

Donation is $1.25 in ad vance, SI .SOal the
door. For furt her infor matio n write W8KGG
2729 Packard Ro.ad, Ann ArbOI, M ich~an .

Swap 'n' Shops

exlremely precarious, I'asl vtsno rs ha"" man
aged to jump onto the wreckage uf a" IS ]"
just off shore. Many unsllc,·... du l all~m l' l s

have been made 10 land o n <"l ll' l'er lo n. o nly
to be foiled hy winds. h ilth sea'. and un 
believeable OCean currenI.

To furthe r co mplicate the prohl e lWl. recen t
", ports from commercial fi5herm"n in Ih,· ar""
indic ate th at two French nav:i1 . ,·...·1. arc'
there, one a minesweeper Iype '"HI I ll ,' other 'I
helico pter ship . Fis!lerm e n aPi'road lina the
isla nd arc headed off. l'bcre ap pears to be u
crew asho te working and li"inlt o n t he i.bnd
with a new bunker un" e, cons lrudion, It is
also re pon ed thaI these In aUlho rity 10 ll'v,·
permission to land arc eXlremely difficull 10
conlaeL

The last t ime Wayne Green vi,ih' d til,'
Clipperton licensing aut hori l ie. ill Tahil i ( in
(966) he found h is FOilAS Clipperto n nce nse
to still be valid , Since the n he has nut had th e
lime or the money IOJ or~a n i ~ e "n e xpcdnlon,
hu t has been tn conlad with " t lwrs i l1 tCfe st ~ d

in the lrip, hoping to he able to 110 Jlo nll
.,. , NOlhin g iI defi ni t ~l y in the wind aj y" l. .

Sudan. TA 3HC, Horace, 28S90 /l 500 Z, QSL
to XE IEE I. Note : no lellal TA slatio ns IS yet
so do nol QSL to Turkey. TR8VW, 28S9S,
OSL to Bo x 5050 , Libreville , Rep. Gabon. Do
no t ment ion radio on envelope! Vr2 KX, 51.
Kitt s, OSL RSGR. VQ9SM, ChaIlOCl, Jacky,
1423 1fl 600 Z, QS L. to JA\lCUV. Also try him
0100-0 200 same freq uency. YB9 AU, Tom,
14058 f l 1OOZ, QSL BOJ x 276 1, Djarka ta, In
do nesia. YKI AA, Rasheed , h back o n tile air
Fr idays and Satu rdays from Damascus,
14228f1 300 - 1600Z long pat h . ZDH , Ray,
28590f18 00 Z, QSL to Box 680, Manzini,
Swaziland , Africa. ZK IAA , Cook Island ,
14080 f04 00 Z, OSlo's . 5U7 AR, 2 1073/ l lloo Z,

?:ILI 3}~4g~:, 4:Jku~ iQSLY 'toN1~rR L~ J ~~~i
Showa Base, Antarct ica. KJQ 0 5fKD6, Can to n
Is lan d , Od us , 1422 Sf I 5 00 Z , li s te n
OSOO-070 0Z a ls o . Q S L t o K30 0 S
K6AZDfKB6, 14330·35 , Nor m, 0300-0 5:iOZ:
QSL K6AZ D. KJJ6AZ U/KU6 is ab o on Can
ton, up on 10m. UAl,JYT,1405S/0200 Z, in
zone 23 (as are all UA~Y.. tat io ns). QSL Bo x

~~y~lZni'oJ2u3~oii~ v~~t~, F~~~~~I ;~I~~~, ~i =:::::~:.::::::::==:.::::..:=:.:::=:::._-
14214j2 3OO Z, Tony, QSL 10 WB4F IN. Lac
cadfves expedincn set for Fe bruary 14 lh with
VU2CK-DK-RK-KN o peraling. They've been
trying for th is one for years and fIna lly got
perm ission. Few DXe l'll do n' t need thi s one so
you should be able to hear the pileu ps even
with your recei~ e r turned of f. Zll1B Il, SI.
Helena Island , Eric, l 420Sf0030 Z, medium
rare these days, OSI. cfo POlt Office, SI.
Helena. ZD7SD, DiU , 1421 0/2I oo Z, OSL
WA 2 DW E . Z K2 AG , N iu e hla nd ,
14220/01,.00.Q400 Z weeke nds, QSL ZM4N H,
very rare. Z5 2MI on again with new opera to r
Fanie , 14 192 (listen ing 14200 ) 0330 Z.
Thanks to Gus , WCDXII, and other sou rces.
Any DF info ap preciated . Deadline for next
Issue 20th of mo nth .

an additio nal power multiplier 31 follows'
to OW inpu t XI , 2S- 100W Inpul XI.S ,
5- 2SW input X2, I - SW out pu t X3, below
1W out put X4 ; the lotal is your final score.

Awards : Certi ficates will be awarded to the
highest scoring statio n In each AII.RL sectio n
or country. Certifi cates wUl also be awarded

~d~he( koA6~h~~!,a~~).lnT~~VI~~:~~ ;~~~;
station in con test submitl ing a loa ahowina a t
least thre e genuine $kip con lac ts.

Logs: Logs must be readable , show date/t ime
of QSO work ed , exchanges sent and received,
band used, emission ty pe, eq uipment, power
antl computa tion of score. l n cl lltl ~ 0 dcclara
tic n that all rules were observed, and send 10

~1~~~S}.C~~~a~ r?NW~~J~ '~r~~~ i i ~ e~t~e~~ ~
Reading PA 1960 2. Abo if anyone wishes
information on the QRP ARC it may be
obtained by sending a self-add reS3C d >tamped
envelope to K3YNN.

Scoring: Stations may be worked once per
band for this week-lo ng party , ror QSO and
multiplier point s. Each member co ntact
co unts as 3 points, non members count as 2
points. As an incenti ve 10 parlid pate in this
contes t, DX QRP membcrs o nly ml Y claim 4
points per con tac t. To tal QSOs muillplied by
ARRL secncns or cc unmes worked . There is

radiot elety pe. Th e essemla l slati stics for the
net are as follows·
Time 111 00 I:S"I" (2300 Z)
Frequency 360S kil l
Meets Monday through Sunday
Ftrst Net Sunday , January 10, 1"'7 1

AU through traffic will be-hand led through
the Buckeye Net (CWj repreeente uve but
dependable liaison must ex ist with hath Buck
eye Net and OhIO Single Sideband Net , At
present only ,about half of th e available
posilto ns are filled so there IS still plen ty of
room if you wish to volunte er fo r either an
NCS or Liaiso n posit ion . Th e net roster calls
for a total of seven NCS sta tions and fourteen
liaison statio ns weekly.

The details o f net o peration are as follows.
The NCS will begin the net call·up at exac tly
1800 EST. The call·u p will be by radio tele_
type . Stations will th en check in by CW. Th e
CW running speed of the net will be 13 WPM
but the NCS is instru cted 10 .•Iow dn wn if a
statio n is having difficulty . We do not want to
make CW an obst acle in what is en en liaUy a
RTTY net. Any d irectio ns li~ en by the NCS
are to be in CWand acknowledgement of QNI
will be in CWo Traff ic itself is to be sent on
RTT Y. Th e two stat ions In'tol'ted In ha ndling
the traffic have the op tion o f eit her o btainin&
fills by CW or RTT Y, whichever is ma lt
convenient , Tapes a mi reperf Ihould he uti 
lized when ever possible to .•peed up net
business. Most small amounts of traffic wlll be
handled on the net frequency bul for large
amounls of point to point traffic, the two
statio ns Should be senl orr net frequency by
the NCS. A more eumplete disc ussion o f

~~n~t t:::ri~eh;~~~~Tna:h~ ;"~I~~ ~~~:,S~
Operaring 1firnllal._ Ind dentally , a "c o nfirm"
line at the end of the tex t repeating the
addressee's name and all numbers in the
address and tex t will be ex pecled so p1case

~ ~.. __ w , I include it.

nmAnn CDNnNlIDN

PRESQUE ISLE HAMFEST
Don't forget to mark you r calendars for

th e date of r eb , 27 , when the Presq ue Isle
ARC puts on its big harnten. Adn nce info
can be obtained fro m Bo x 10 2 1, Er~ , PA
165 12.

better? T hat is up to YOIl.

Oka~~~ ~ya~h~OARtt£ J~e~\~~tZJ,,~~~:te~e
by the way, and thit: can lake quite a (e....·
months if there ~ even lhe slight Clt quesno n
that can be raised. No person is eligible who Is
commercially engaged in the man ufacture,
sale o r rental o f rad iO apparauu capable of
being used in radio communtcattom, is com
mercially or governmenblly engaged In Ire
quency allocatio n planning at impleme n_
tat lon, or is commercially engaged in th e
publication of radio litc18lurc in l cnd~d in
whole or in part for co nsu mption by rad io
amateurs.

Petil ions for no mination must have a
minimum of ten names of fuJI members of Ihe
AR RL in good sta nding . and thlo good
standing should ex tend 10 beyond tile date for
voting in November to he nn th e . afe side. Get
the petitions in as early as you can becau.e
the Exe cuti~e Committ ee may drag out the
acceptance of your candidate for several
mont hs . . . or longer. One candidate in thls
last electio n was held up almo st a yeal , wil h
the decision being rendered a few dayl be fore
elect ions, much too lale for any possible

~a~r~~j~~~p rn~ ~~~ b:~~h~;ed i~h:,~ ! didn' t
Even the most vested of interests can be

changed if you decide lhat yo u are going to
take matt ers into your own hand a, Lef l work
toward getti ng so me new directors, eh?

Chicago Area
Hams Hold "Hamboree"

The Chicago Suburban Radio Assoctet lo n, a
not-fa r-profit organizat tun , wlll hold itl an
nual "H amboree " on March 21 , 197 1, at th e
Operating Engineers Hall, 920 0 West Jolie t
Road , La Grange, (Cou ntryside) Illino is. AU
Hams and the public are invited . An atte n·
da nce of 3000 to SOOO is expe cted, based on
prevsous years.

Accord ing 10 Dean C. Fo rd (WA9SEF )
Program Chairman , 805 ~ . Stone Avenue , La
Gra nge , Illin ois , th e lates t amate ur radio
equ ipment will be on di' play an<l so ld by
major manufact urers and Hams. All Hams are
invited to come out and disp lay o r sell any
prod ucts _~r ite ms they wish free of charge.
The ex hibit hall has 10 ,3611 square fect o f
exhibi t space. Ample paved parkll1g space will
also be available at no added charge.

Drawings for three grand prizes valued at
Sl 000 plus a number "f les.~ er value prizes will
be held durin g the o ne-duy Hamboree . All
those who att end will be cllgib le for the
drawings. A donafic n of $1.50 per perso n al
the door is the admissio n charge. Advance
tickets for only $1 per perso n, or a savings o f
50 cents, may be purchased fmm:

Mr. Wilson Thomas (W9 KWAj
40 17 Vernon Avenue

BrookJicJd , lIlinols 60513

197 I elections, it will be po.. ible to get In at
least one new face ! Let' s gl ~ e it etrv.

To run for directo r an amateur must be 21
or over, ho ld a General Class or bell er lice nse,
and nne been a member continuously ot the
ARRL for at least four yean bd m e the date
of election. If you know of any ama teurs in
your area who meet these stringe nt specill
calio ns and also have enough of an Interesl in
amateur radio to offer their services for a two
year stint as an ARR L directo r, it i. t ime righ t
now to start planning the campaign.

Incumbenl directors hue a tremendous
advantage over a newco mer. The average
t eague member vo les fo r the chap lhal he has
al least heard of before ... and this usually
turns out to be the presen t d bect or. To
coun ter this a new man mus t spend several
month s gelling aroun d to clubs intrOlJucing
himself and finding o ul what lhey wnnt from
him in the way of representation at IIQ du ring
those few crucial hours of the yearly direclors
meeti ng.

With your help we con all have a billger and
much better ARRL ... but we must get new
faces into those directo r chalrl before any
changes are even remotely po.\lible. The 197 1
elechon of du ectcrs will Jive you an oppor
tunity to make changel In the Atlanti c,
Dakota. Delta. Great La kes, Midwu l, Paclffc,
Sout heastern and Ca nad ian d ivi. lo ns. Sorne'of
th ose, such as the Sc uthens tcm . Rre in Un
believable need of improvemenl.1 he l'ncll!c

News Page Th ree



After reading Never Say Die and Lette rs in
the December issue I am forced 10 add my
two cen ts' worth , Early last spring I wrote 73

:~~~~I~~M of rl:ll t ~~ll:~~ ~ ctA~ athrse~~tnt~~ ; ~ :
editoria l.nd news pallel continue to center on
FM : and while the balance in a rticle subjec t
mail er iJ bett er than it wn it is JtUl slanted to
a smallsell: men t of ham activity .

A q uick check o( tota l pal el shows 1970
to be behind 1969 by almoSl a full issue. This
alone ill bad enQUl ll but when r ou delele Ihe
"art)' look o( ar ticle. " there II even leu o f
redeemi ng value .

l t would seem that Mr. Sessions is mo re
qualified \0 oonduet the Radio T oday side of
the bUline lll wilh perhap. a mon thly F M
column In 13. This wou ld reeve th e remainder
of the ente rprise to someone with the know.
ledge, desire, end capability of conduclitl& a
magazine devnted In amateu r rad io , Perhaps it
would not allow trip s to Jordan and the like
bUI I am convinced that Wayne's personal
effor ts continue 10 be nece ssary to the edjting
and . electio n of subject matte r for 73 .

Bill Turner WAIIARI
ComfHlrt 7]'$ J'J70 pill t co un l with our

neorot eompelitorl ./Ild )'ou 'II {ind ...t 're I/ill
W<I)' ahead Why no l r i.e /e", a go , Bill. r l . e
...11/ t tl yo u fen yo u '/I r e t hooked, 100.

.Ken

Hal Th om p!lOn
Rt 3 , Box I S30

Rosebllfll OR 914 70

73 Everywh ere
l , ueM you p~ople at 73 never realized how

popular your magati ne really was. Th ey even
named beer " verns and billiard parlors and
barber sho ps aft er this famou s rag. It seem s
tha t after they built N.J. stat e highway 72 ,
they had to name the next one "7)".

E. L. Klein Jr . WB4AYE/2

Thin k!
I like 7) technic,aUy, aod informalionaUy,~ ._

::~e°C:U;~~;~:e e~tO;e~l~U;gK~~ea~~a~:~~; ,~ . ..._ ......__- :
stirred up with their someti mes caustic com
ments . Tlll NK and then ACT! If you believe
in a program, pro posal Or whatever. don' t jus t
slt back and let George, Joe, Tom, Dick or
Harry do l\ - dojt yourself! I happen to be
one of tho.lc who agree with ince ntive t1
censina:. It got me of( my duff to gel the
Advanced, and when I finish the three co urscs
I am curren tly entolled in I plan to go- fo r
lixtra . My field is ad ministration, so any thing
I know about amat eu. radio is stric tly sen
laushl or taught by my fellow hams mo re
l ene rously blessed with talent. For me it
comes hard , but I will make it .

Please ad vise your readers that I have
answered nearly aU the QSLB received for
KM6DU/K H6 (Kure Island) and anyo ne who
hIS nol received theirs by th j.. time shoul d
QSl via "7UNB (di rect or bureau) and I wiL
answer lometime aft er March , as I will be in
transit unt il then. I answer all cards received ,
SASE/I RC or 110t, A number of cards have
pro bably been lost in the mail, a not unc om
mon occurrence fro m indica tio ns. One par ty
after h iJ fou rth try wanted to know if I really

:~~":ddQi~~o;~f~~s~~~~~S\~:D~r~a~e~~;
on the air eilher from xure or Midway 
eit her a mistake o r a pira te .

FOR SALE, highest offer takes follow ln!;
ppd. : Knight T R-108 z-merertran sceiver with
lI eath HWA-17-2 FM eonvener: Globe
HG-303 75-wall 10-80 meter transmiuer ;
Hcc HF-81 ste reo pream p, 4811 electronic
switc h , 10 20 power supply , 22 1 VTVM,
950-B RC com parator and bridge, 460 scope;
Heath MP-1O 12-volt to II O-voll Inverler,
SG-8 signal generator, T e ·) tu be checker;
BaUantine 314 audio vrVM; Fisher 50·C-4
mono preamp ; Ten-Tee PM-3 tra nsceiver with
AC-5 anl en na tuner. Atlo for sal" , co mple te
professional hom e bur glar /fire alarm syst em,
never insta lled, send s.a.'.e . fo r da ta sheel and
description. Pete Sta rk , ROJ< 209, Mt. Kisco
NY 10549 .

1971 AMA TEUR ALLOCATIONS

Tt"CIfNlCJAN
CW & PHONE : 5 Ill -54.0, / 45-1 4 7,
22 0 - 225. 430 -450. 125() - HOO, alld lIP,

GENERA L
CW: /8 00 -2000 - , 3525 - 380 0, J900 - 4000,
7025 -7200. 7250 - 7300 . / 4.025 - /4 ,200,
J 4 . 2 75-J4 . 3 5 0 , 2 1. 025 -21. 2 5 0.
2 1.35 0 - 2 1. 450. 28 .0-29.7 , 50. /-54.0,
J44-/4S, :!l 0 - U 5. and up.
PHONE: I S00 -2000 - , 39 0 0 - 4000 ,
7 2 5 0 - 7 3 0 0, /4 . 2 7 5 -14 , 3 5 0 ,
2 1 , J50 - 21.450, 28.5 0-29,7, 50,1-54,0.
144.1 -148.220-225, and U/I

ADVANCED
CW: 1800 - 2000-, 3525 -3S00, 382.1- 4000,

. 7 0 2 5 - 7 3 0 0 , 14 . 0 2 5 - /4 . 3 5 0 ,
21.025 - 2 1.250,2 / .275 -21.450, 28. 0 - 29.7,
50. / - 54.0, 144 - 148 , 22 0 - 225 , and up.
PH ON E: / 800;"'200 0 - , 3 825 - 4000 .
7200- 7300 , J 4 . 2 0 0 -1 4 . 3 5 0 .
2/ .275 - 21 .45 0, 28.5 -29.7. 50. / -5 4.0,
144./ - 14S. 220 - 225. and up.

EX TR A
CW: 1800 - 2000-. 3500 -4000. 7000 -7300.
14.000-14. 350. 2 1.000 - 21.4 50, 28.0 -29.7 ,
50.0 -54.0, 144-J48, 220 - U 5, and up.
PHONE: JSOO <ZOOO- , 380 0 - 4 00 0 ,
7 2 00 - 73 00 , 14 . 200 - 14 . 3 50,
21 .25 0 - 2 1.450. 2S.5 - 29.7, 50.1-54.0,
144.1 - 148.

MILITARY SURPLUS. All new. Eted ron k l ,
devices, componenlS. Com pare and save, COl t·
alog IO~ (stam ps or coin). Electron ic Syste ms .
P.O. Box 206, New Egypl NJ 08533 .

LISTING SERVICE- Gear to sell1 Need ril 1
Sellers- 51.00 . Lists informatio n year. Buyers
free. SASE brings details. Listing Service, Box
1111. Benlo n Harbo r MI 490 22.

2M I' M GAl.AXY H U I O witli AC pow er
booster and two sell of cryJtal' and manl," 1
$1'15, Jo hn Stile. K7DGY , Box 114, sweet 
grass MT 5'1484.

WANTED: COI. I.INS 5 1 J4 01 S I S I receiver
in , ood " , nditio n. M. H . enber. P.D,Box
5171, l os Angeles ("A 'IU055.

SWAP excelle nt R•.l'IO/ URR (01 S·ban<llr ans
ceiver plus $375. Will pay shil'Pinl anywhere
Ro land Guard K4l: 1'J. 750 l.ily Flojl.l Road ,
Huntsville Al 3580 2

TIN Y I.IKF,NFW Il ANDIE.TAl KIE. li T 220
OMNI: Moto rola', latest pod et tr ansceiver ,
Abou t 1'>\1:1 wal ls rf out. two ton e rreqs ( 1950
and 2100 IIz1; cryJtaled and o perati ng on
146.34/ 146 ,'14 "nd 146 .94 "d irect ." Receiver
very sensitiv e (O.B IN fQr 20 dB of quiet ing).
Includes Ni·(' ad !Jatt ery and new Motcr c lu
charger. $550 cash. Ken Sessions K6MYH, 73
M", "zine , Pelerboro Nli 034 511 . Phon e 1103
'}24·38 73 t ut work ).
MAGAZINl::: S. !' ifty year personal collectio n
of ham radio and phot o publica tio ns. Also
gear. SASE. Jack Stuart WHG , Bu x '1'11 . h I
Paso T X 79946.

ELECTR IC ORGAN , haslc Jpinel kit, trans
isto rized , known make, limit ed supply, send
SASE fOI particular. , l. G. Hanson \V9YCB.
RR 2 Bo x 52 A. An, o la IN 46703,

HEATH SD·310 RECEIVER.min!, profes-

~ir~~~~lt f~l; iI'-I15e'~1 '~,e~~i~~ ~~~d~72~aJ: ~lil~a~
l. Reeve WB<l DVV, 335 No', Elmw<lod Lune,
Palul ine Il />0067.

FOR SALE: H T.37 exeellent cond. 5160
Vi kin~ Valianl U5. excene nt. wit h mike fo r
P.T .T . SXI OI MK Ill , ex tremely clean S90.
All FOR, Pho ne '104 264 ·2138 . R. L. SturgiS!
WR4f1YJ.
VIIF DISCONE ANTENN AS, New IIltplus
AS-408/ U disccne ~ nl e nn ~ covers 200 to 400
MHz. Will sh ip postp aid. S22,S0. Fr"nk
tl ajdu. 4 1 l edge Lane , Stamford CT 06905.

FOR SALE: John F. Rid er Radio Troubl e
~ho"l e r Manllals, v ets. I 10 11 , a pprc x. 7S
Sam' Flliders, t" ads of TV and Radio man uals
l \l~ h ~s I{CA, Phil"" , Zen ith and ot hers:
Simpson 325 Sillnal BenClalm, mcc 425
sc ope. Eico 360 Sweep Gene rato r. Heath kit
Sienal Tr. cer. 25 Relays and o ther parts. The
whole works for 5400 FOB Bronx NY. Tel.
212652·2 4 16 Icven ing'l. Jack Naimann, 20 1
E. Mosholu Pkwy, Bronx NY 20467"

MOTO ROl. A FM · 2 mele rs; U4 3GG T. 40
wat ts output, tr ansisto r supply, very clean.
with ~~ hJcs ~nd ( onh o l I...,ad , less crystals·
S145. 800 Transmitt er stri p, $1S. Sensicon A
R"ccivcr • 520. Complete 800, Dy namoto r
supply with c~hlu and head - 540 . WAlI NO.
P.O. 90x 587 . " an( hester CT 060 40.

IMPORT AND SAVE Si S. Japanese ham gear
,·. ta l" g. Sl .OO (Refundable). Ove, 60 rigs il·
lustrat ed . K4E l' I. R. Guard. Bux 99 . Dept. 73,
LIlcey' , Sl'r illg, Ah,hama , 35754.

JI G SAW PUZZLES WANTED. Lo ver of
th"se wooden .;ig saw puzzles is looking for
any that might he stiil aro und in your attic or
closet. Th ere u,,-"d to be tho uS<lnds and th ou
I<;In ds of the m 10 ther e must be a few lef t, If
you have some that you would like to find a
,nod hume ror, write to Wa)ne Green. Peter
horou,h 's most avid jig saw fan, Peterbo rogh
Nil 03458. State "ric e , if an!.

OHIO· Interc;ty Rad io Clu:, is hold ing their
Annual 113 m Auction F- riday Feb 5 at t he
Nanl Train il1j1. Cen ter . 170 Ashland Rd .. on
U,S. Route ·n . in Mmsficld , Ohio, l ook.
sW"I', huy at 7 :30 l' .M., Auction at8 :00 P.M.
EaU. F l~on Heck WIlPO. Rt 2, Box 195 .
Shelby 0 1144875.

WAYNE, LIN. KEN and the entire staff o f 13
wi.h you ,, ~u pe rh ly joyo us Gro lL ndhoj!. ·s Day.
Wu, hin, tu ll" Ilirt hday and Lincoln' s Birl h
day . Flilnkly , unless you have a cUHenll y
vatul euhsc·riptio n, on ly a few of us ha.'e goo<l
wishes for the rest of th e days of the mo nth
Our very besl ,...i. hes ean be obtained o n a
lernl,o ra ry basis by means of a gift subscnn
l io n for a friend.

Prl u - _ $ 2 I'~ r 2~ we l ds fo r lion
"",,,m m.-r Ial ads ; $ 10, p er 2 5 words fo r
h Ull n cSi ve n t u re . No d ,splay ad s Or a~ency
dileoun l , l ncl ud .. yo ur che ck ",i t h o r de••
O...d ll n e r", ~d . i . II>" h I of t h e mon t h
Iwo monOn p ri o r \0 ~ubli catioo. For e x_
ma p le , Ja nuary lot i . t h e deadline fo r the
"brcll lu ue which will be ma iled o n Ih ..
10 t h o f V..bruarv. Type eopy. Phra.e a nd
punclua le exac tl y as YOU wi sh it to, a p p ea r.
Nn a U' ca p lla l ad • . We will be the l"d,,, of
sul h b lli \ y o f a ds, Our re 'ponsib,lity fo r
e rrors .. ",1.. ",10 o nly t o printing a 'conect ad
In a lat er issue . F or $1 extra we can
mainta in a rep ly b o x for yo u . We ca nno t
clw<:k in t" " ad) ad vf'r t ;<er , so Cavea t Em p
to r • .

~~~~~.~~.~~

:l Caveat Bmptor? r
*r.> o.*f.l <:\'*'>~~9.~4



.Ken

Krn

Bill Del l KICLD
Piermo nt NH 03719

WANT TO BUY; TS239 u.avcre 2)9 ) man
uI I, David Po tt er , 2844 San Gab rtel, Auslin
TX 7870 5.

f OR SALE· HT 37 S l5 0, NC 210 S75, both
for 5200: Johnson TR Switch S15. Charles E.
B~ il ey W9 HUX, 915 Dooli n, Jacksonv ille It
6265 0 .

G . E . PO CKET R E CE IVERS Model
SB03VE6. Operates wilh lone O r norm al
squelch. 'Exc; conditio n SSO. Loll Miniver
WA7KR P, In s No. v encwstc ne, fdaho fills
ID

GET YOUR " fl RSTl" Memor ize , sludy 
"1 970 Test -Answers" for FCC Finl Class
License . plus "Se lf-Sll ldy Ability Tes t." Pro
ven. $5 ,00 . Comm and , Box 163411 ·5 . San
Fra ncisco CA 941 26.

F LYING HAMS: Trade yOllr exce. r gear fo r
avionics equipme nt . All lines availahle in th e
box or inualled in you l aircra ft. 'AII fully
warra nted . Interes ted in all lab tesl eq uip-

~:i~~~C~,a~A~r R~~~~r~t~~~~ i;ati .t°:~~
106, Faye tt eville N<: 18302. 1l19-411 4 -o236.
nile 48J-9·IJ6

MANUALS·- R-390/ UKK, K·3'10A/URR ,
USM-24C, BC-639A , SI'·(,OO!X, BC-348JNQ ,
lJ R M-25D, UPM-45 , UPN·12, OS·8C/ U,
CY- 5 9 I A/ U R R, nC-719D. TS-I II6D/ UI',
TS-58 7B/ U, S6.50 each . S. ConSll lvo, 4905
Roanne Drive, Washin&IOn DC 20021 .

GA LAXY f M2JO with AC2 1 0,mobil e ~ n l e n ·

na. microp hone, ;d als and r ET pr....mp. S250
or beat offer , WB2DMU, 4161 Lake Rd., Burt
NY 14028 .

INTEGRATED cmculT.'l . new, Ruaran teed

~C~~de~~teJ' ~fi ' ~aR.p ~Iitr~I~S !7-1 1 _ ~~hle~
compo nents. M;ieh-Lan Ele.:tlon ics, Dept.
'1371. P.O. Bo x 4822, Panonrn. City CA
9141 2.

WANT ED; Coil Sets E, 1', and AD for
Receiver National II.R.O. 60. Write or ca ll 4
PM, Pat Rapu ano, 32 Seneca Rd., Seneca Fa lls
NY 13148 . Phone 3 15·5 611·11 81> 6.

~;~ ~f~~~~/S l ~CkR~;~!~.ns1 'C~~ec r~i~~:
~JOlO~~~I~~ !~l' ~~~~~I PS~;~ a~~i~~4 5ll ~~
Lonnie St. , Oceansid e CA 92054.

T HE 20 lh ANNIV ERSAR Y DAYTON HAM·
YENTION will be held on Apr1l 24 , 1971 at
Wampler 's Day ton Harru Arena. Technical .e ....
»o ns. exntons, hidden lranl mil lcr hunt amI an
interesting program for the XYL. For infor rna
l ion write Dayt on Ilamvention , Depl 7, Box
44, Dayton OH 4540 1

FOR SALE OR TRADE RCA 4S0 lra ns
istonzed 12_V unil , two (req , ec & Iran in
exeC. condo S50 , 0' e -meter mo torc ycle unit.
WB5CDJ, Route 4, Bo x 7SAI, sha wnee OK
74~0 1.

GSB·2SS B SOU D STATE T RANSCl::IVER.
perfect condi tion, no tr ades, but o ffer. Bob
Gilma rtin . 17 15 Diana Blvd, Merril t 1s1~ lI d F lo

."" '" , ~ .' <l " . 32952.

i1[ LmERS I
. Nineompoopa

Ref. Dec. 73 contents pl ge Rue/vtt O{/J~I
Tuning, ere. , who is Ihe eaotl slk ia norant,

rorn~h~na~~i~I~~?,~~~sf::~;I;nf~~J~~~~~'::~~
t:Qn 'r stay on {requ eney . " .

Reminds me of the type o f character who,
if he can 't see it , to uch it , enen it or tas te
it - it isn't . Nothing happened before he was
born . If he doesn 't know it, il Isn't. Th e mar k
of no t only lhe common man but o f a
characte r contemptuous 0( the older people
who made ham radio in the finl place , me r.
who didn-t me mo rize (e.1 Ir ticles in ma, l 
ti nes, bu t who had 10 d illour the Info rmancn
almost alone. This type of oldtim~ r dldn ' (
pass a memory test , run down to the nearest
equipment emporium , bu y . pack. l e and an
anten na and mike , t hen /10 o n the air to yak
for the rest of his life , never b ul ldlng a ny thing
except possibly a kit wllere yOIl need to know
no thing and above all, you learn nothing.

J will wager thl t any hundred old l lmen
will bum the lo ng hair , bellda, . nd side burns
off lI-TlY equ al numbe r o( chars cterl such 11$

who made th ai ' ublltle , in any test o ( " beillll
on frequency." Any taken7

Whal do YOIlsay ?
Harold L. Feighner WIIBPB

.52 10 Three Mile ur tve
/ Detr oit MI 48224

1 am rhe nincOlllpoop flral wrot e the
subhead , My hair is nOI parl/CIIlarly 1""1. '10
remorcebte sideb urns, and nO be,ud at pre
sent. ( Yo u didn'l lih Mmue Wooley ?J Jf
rhere are a" y OOTCert or QCWA members
whose !eme o{ humor has atrophied enoug h

~~vaec~~.p~~nwlljf;::ht,{~; ;l'u rt,;7tt:~:r~e~j;':;'
01jr phone band. a bit, you will /In<1 thaI
ota ttmen like y ou and 1 art of tell off fre·
quency. Have yo u ever /il/ tn ed 10J9lJ9?

. Wllyne

News Page Fo ur

.Ke l1

Whal 'S Been Hippen;" ,,?
Living in Wyo minll and devoting my ti me

to eoJ ucat;onal TV and radio I have kin da 10SI
track of amate ur radio . Even tho I have sn
amateur Extr a tic ket 1 have ne t been o n the
air for about 3 yean, Seve•• 1 quesBo n. have
come to mind over the years which I' m sure
your ma g will help answer - Such 1$: Docs the
ARR L still ex isl? Do we Jl lll have 11 0 " 40
met ers or do we no w operate on some SHF
freq . etc , et c. It seems most h ms arou nd here
are no t aware of operat io n below 144 Mil l

~~c~ ~~~.w;~r~;:e;e~~ ~~~r:;~~~~:,~na rh~~dtr:rd
miles or so. I mentioned lower Ireq bUI they
looked at me lib I wi s tt upid! I IfIUI I admil I
am no t knowled~able o n current amate ur
happenings. Please fill me in.

Dave Wo rle y W7 ~QY

Three yean' Lil l ie has ehllnred, AR RI.,
lasl we heard, is sli/{ uronnd , Repealers are
becoming epidemic - bell er look Illro It.

. Wuy n,e

FM Club~

I read your magazine every mon th and
especially enjoy art icles rellted to F M ope ra
tion on 2 meters .

Can you lell me whal amateur lad io clubs
lI e located ill the New Yo.k City metre
pohtan arel, whdt club, in my arn use 2
mete r FM as their sole method of o peratio n
and what repeater stations arc in the Bro ok.
Iyn/~tonx , New York Hrea , in addi tion to
their frequencies.

I want to join up with a local club and
especially want to learn more . bu llt FM
co mmunicalion s o n the h. m foeq uencies ,

Do ualu Townscnd
Glaphic Servicca

Th e Roekd elle. Unr.en ily

Can 't say abolj/ Ihe ell/b•. For r~pealerS,

y ou have several: K20 0P O il .22f.1I2; K I TKJ
on .251-73; K2HOI and othe,. on ,J'4I,76;
simplex On .94.

.Ken

Wayne Ior Lu aue M. naller
I thi nk Wayne Green is abo UI the on ly

person who can save ha,f] I. d io . At lelSl he is
the only one who seems to be rully try lfl/l. I
don' t think 10 0 much of K2AGl. .o me ti mes
(very often ) but I suppose yo u have 10 have
someone controversial o n the sllff (Io meo ne
else, that is, so the guyl lei up on Wayne a
bit ).

Mike Cl llhlj ew,. kl WAIlMCQ

Whal ', Th e Becf1
I have o nly read a few of yo ur maaazincI,

but I can tell at a alanee you arc I OO~ I nl i
ARRL. What" the bia beef? If you don'tlike
Ihe way ARR L docs lhings and you think you
can do it bell er and have the suppor l of the

~~~~t~o ~~~~i:;~~ , ~~e~ If o,U! l~~:ueahna~
SO much money you ought to be able to raise
much more because you have so many on
your side. I have only been in hl ill , . d ln a rew
mon th s, and all I know is that if I llet my
General o r Advanced ti cket it will be becau se
of books and helps pu t oul by the League.

I was co pyillg WIAW code pll el ice and a
bunch of lids got righl o n Ireq . and loaded up
and sent a bunch of &i bberish (no t one call
sign so anyone would know who they were)
j u,~ to louse up WIAW. That re. lly likes
"brains" . You ANn peop le make me sick.
You are just like these kids th llt arc a~a in st

th e Establish ment , bu t do n' t have any reascn
able alternatives, except to teu down and
destory_ Sure the ARRL '. n 'l pc. fecl, bUI
un til you blo whlrdl gel o ff you. soa p bo xes
and st art a belt er l.e"gue , it ia the on ly thin g
we've got .

Thanks for lett ing me blow off a lit tle
steam.

J im Nlbo ll WN9 ETlI
4412 M. nh Ave

Rnckford IL

Where do yo u Ihlnk ham radio would b..
today if tire League Waf allirwed 10 go
une/reeked? I f the Leal ue ' ,gd /1$ Wff Y in
J967, Generals would not h~ permitted 10 uS<'
phone.

New Repe ll er?
For a while 1 have heard a ru mor tha t

someo ne is putti nll one en th e T V to wer 0 11
Mt . Ascutney. Ascut ney is visible from my
house and results should be very fine , bUI I
can-t find out if such a repeetcr i. indeed in
operation or rhe frequencies lhey usc. 0 0 yo u
have any info o n lh is one1

MI . Ascu lnt y repeaur /s WA 1KGM and
operares by reilly ing FM si/inal. from 146.16
to 146. 76 MHz. 1'ht emera, e is superh (4
5Iate.).



RADIO BOOKSHOP BIG DEALS

S IMPLI FI ED M ATH Does
m ath scare you'! It sh o u ld n ' t.
T h is easy-to-u nders ta nd book
explains t he si m plified ex p o 
n e n t ia l syst e m o f arithmetic ,
sim p le fo rmulas, log a ri t hms,
a n d th ei r appli ca tio n t o the
ham shack .
1007 . . . . . . $ 50'

OX STUFF

FABULO US l DX MAl> OF
THE WORL D S lw w visitors
D X y o u 've work ed. Wall
sized (2 3" x 31 ") ; ship pe d
flat in ma ili n g lu be ; su it ab le
for fra m in g ; most co m p lete
m a p a v a i lable ; u p -to-dat e
w o rl d r.re fixes show n; co lo r in
co u n t r es as wo rked ; sh ows
island s

j
r eefs, rare O X spo ts;

u sc co ored ma p p in s fo r d if ·
fe re n t b and s.
1207. . .. . . . .. . $ 1

OX HA NOBOOK In cl ud es
gian t w orld eountr~-zone wall
map, Artic le s o n S1. design
secrets, w inning 0 co n test s ,
D X CC rule s, D 'Xp ed l t iuns, re 
ciprocal lic ensin g a n d man y
m o re . World p o stag e r ates,
WAZ r ecord lis ts , t ime cha rts,
p ropa ga t io n h e te . S pecia l ha m
ma ps and carin g char ts. A
m ust for t h e DXer .
102 1 ... $,'1

CU S T O M MAD E OX
CHARTS Wh en you need a
O X bearing yo u need u im 
m ed ia t el v . You d on ' t wa nt to
have t o io ok it u p on a m ap or
fidd le with a glob e. T hese Cus 
t om O X Charts a re com puter

r.r in t o u t s fo r yo ur e xac t shack
o catio n a nd give t he b ea ring

a nd m ilea ge fo r e ver y c o u ntry
in t he wo rl d . They are p ri n ted
o u t b y ca ll p r efi x fo r s \)ecd o f
lo ca ti on and the ca pi ta ci t y is
in di cated .
Cu s tom VX Ch ar t ,12 0 6 ppd $ 1

MA G N ET IC CA R SIGNS
P ut thi s eas y-t o-read magnetic
ca ll sign on your car when you
a re o n II t rip a n d m ee t t he
hams alo ng the way. Comes
r ight o ff when t he X Y L d ri ves
t he ca rhif she doesn't wan t to
b e b o t ered b y hams t oo t ing
a t h er. Sen d $4 a lo n g with
yo ur ca ll le tters t oday !
12 01 . . 81

LAP EL BADGES Name and
ca ll id entifies you at cl ub
mc cunas, hamfests , bust ed po t

r.ar t ics . Ha nd eng ra ved by ski!
ed New Hampshire craftsman

wi th loving car e. Only o ne
lo u sy dollar. Sen d firs t n a m e
and ca ll.
120 2 . . . .. . .. $1

W2NSD/I

A HAMSHACK WITHOUT A
G LOBE ? RIDICULOUS! Par
t icularly when these fabulous
Hammond glo bes (the best in
t h e bi z) are. ava ilable at our

. Io w , lo w price ! 13" inflatable
glo b e (sueranteed ; . by th e
way ) r egu larly selli n g for $ 15 ,
now sp ecia l, while they last
12 0 8 only $10
13 " lighted inflatable . gl ob e,
regularly $25 now
12 0 9 _ on ly $ 15
We ha ve a few of these in
sto ck a n d when they a re go ne ,
that's i t !

NCX-1000

GR 1105 ·
G.R. FREQUE NCY MEA
SURING EQUIPM ENT TYPE
110 5 A This pr imary fre 
quency standard w ill measure
fr om 1 Hz t o ov er 100 MHz
wit h an accuracy o f o n e cycle
up to 1 0 M l l z , T h is IS a
lab o ra t o r y sta ndard used pr i
m a rily for ea libratillll, o ther
eq u ipment. T h is is the la s t
w or d in fr e q u e n c y s ta nd a rds.
Se n d fo r d et a il s.
Special $ 1 9 95

11'81 (] I ~ Cl e
(] .~ · · · tJ
~.O OCl. ~

N A T I ON A L NC X· I OOO
TRA NS CEIVER T r ansis t or
ized transceiver (e x cept for
drive r and final) runs 1000
watts, yet is just a b it larger
t ha n ordin ar y t ransc eive r !
Comple te k il o w att h a m sta
tion In one sm a ll, light unit .
T ested by 7 3 staf f and found

~o~~ 6lei~lns'Fsi~;s U~lil~ '~~~
m ak es i t po ssible t o h av e a
co m p le t e kilowatt all b a nd
ham statio n in o ne s mall u n it !
No t muc h la rger t han n o rmal
tra n sceiver y e t run s solid 1 0 0 0
watts. E x t r e m el y se nsitive,
processed speech fo r m a xi 
m u m umphs whe n wan ted ,
everything yo u ne ed in one

. Ht rle pack a ge . Only t u b es ar e
driver a n d Lina l , The
NCX-I OOO lis t s fo r $1100 lind
is a ll' u nusual b a rgain a t that
price . T h e 7 3 test unit, u sed 11
few d a y s and under b rand new
factory warranty, is availabl e
to t h e fir s t ' $7 0 0 ch ec k re
ce ived.

10061 0 01

AMAT E UR TEST A ND MEA 
S UR EM E NTS By W5REZ.
Usi n g VO M , Scope V T V M ,
dipper , SWR bridge s , e t c . C o v
ers a mateur users of te st
equip mcn t in t he h a m st a t io n.
208 pa ges, softb o u n d . Inter
esti n gly w ri tte n, covers t u ru n g '
rec e ivers, ail ki nds o f tra n s
m it t ers , e tc. In val u ab le for
every ham shack . .
10 12 $5 .5 0

E LECT R ON IC S FOR THE
AMATE U R By W5H.EZ . Hard
bound book, 272 pages. Cov
ers entir e theory n eed ed fo r
p assing a mate ur li cense s, Fine
b o o k Ior in s tr u c t o rs , and fo r
am ateurs wan t in g a re fr e sher
course before exposing them
sie ves to th e FCC e xa m in er s.
Hardbook b o o k s lo o k n ic e and
last.
10 13 . . . .. .. $7.95
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7 3 USEF U L TR A N S ISTOH
C IRCU ITS If you've b een
lo o k in g fo r a t ra nsistor circ u it
to do a specia l Job \ c hances arc
t here is a circ uit III t h is book
t hat will give yo u a h ea d sta r t.
It co vers ci r c uits for a u d io ,
receivers, tra n smitter s a n d t est
,,\uip me nt.
!lOG . .. . .. . $ 1

BOOKS I
ADVAN CED CLASS STUDY
G U ID E Up-to -t he-minute sim
p lif ied theory . writ t en w ith
the b eg inning radio amate u r in
mind. T his u nique b ook cov er s
all as pects of the theory exam
for the Advanced Cl ass li c en se
and h as helped hundred s of
ha ms to sa il thr o ugh the e xa m
. ..nothing e lse li ke it in prin t .
1001 83. 9.'5
J OOI H _ H ard bo u nd 8 6.95
EX TItA C L A SS L IC E NS E
S TU DY C O U RSE · BOOK The
Extra Cla ss Lice nse Stud y
G ui de is now ava ilab le in b ook
fo rm as a pe r m an en t ad di ti o n
t o y o ur ra dio lib rary . This is
th e co m plet e co ur se th a t was
pub lished in 73 , cover in g
every tech nical . ph ase of the
new licen se exams for nu s
h ig h es t cl a ss of a m a t eur li c
ense. T h is al so covers, in th e
c asiest -ta-u nd erst a nd form

ijust a b o u t ev ery technica
q u est ion lik e ly t o b e asked o n
the F ir s t Class Radiotele p hone
exam. T h is is the first st udy
co u rs e ever published tha t is
wri tt en so the n ew comer t o
radio ca n under st an d i t. With
t h is book you can face the
F CC exams k n o win g tha t you
u nd erstand t he theory a n d
with no fe ar of r ewrit t e n ques
tio ns .
1002. p p d USA $1.95

V H F AN TENNAS This h a nd
boo k is a co m p le t e collection
o f up -to-d a te in fo r m atio n
a bo u t V H F a nd U H F anton 
n as , wi t h d esign h in ts, con
strucuo n and t h e o r y. If you 've
be en wond ering what array
)'OU n e ed, this b ook will give
yo u enou gh b ackground t o
make the ri ght decisi on.
1003 . .$ 3

C OA X HAN DB OOK I n
valu ab le book for t he ham or
the lab a nd for ever yo n e els e
w h o doesn't want to have to
keep a who le library o n hand
f o r r e f e r e n c e ... o r even
worse ' ha ve t o write to t h e
manu la cturer for coax spec,
10 05 _sa



EDITO R S & EN G INEE R S
RADIO H A N D BO O K Ha rd
b o u nd. La t est (18 th ed itio n )
b y W6 SA l, This is th e m ost
c o m ple t e h am h a n d b ook ever
p ub lished . Ma k e s all o t her
h andb o o k s lo o k lik e co mic
boo ks. 8 9 6 pages.
10 18 $ 13.50

E DI TO RS & EN G INEE R S
. R ADIO H A N D BOO K Ha rd 
bound. W6SAI (1 7th ed it io n)
reduced for clea ra n ce , limited
supply ava ila b le for fast ac tt ng
am at e urs. Last ch a nce t o ge t
th is great b o o k b e f or e it is
gon e forever .
1 0 19 $ 10

E L ECTRO N I C S R E I<'ER
EN CE H ANDBOOK Hard 
bound . W6T Y H handbook o f
b asic s and ci r cuits. Co mp le te
a n a ly sis o f all ssb eq ui pme nt.
1015 .. . . .. • . . . . . . . . $6 .95

HOW T O F IX T R A NSIST OR
RADIOS & PIUN T E D CIR 
CUI TS . D o y o u t h row t h ose
little radio s a way when t h ey
sto p ? Wa sted m one y! E a sy t o
fix with this m anu al. Wo rth
many tim e s t h e low pri ce . No
service man or a m at e ur sh o u ld
b e without t h is t r em endous
book .
1 0 16 $ 7.95

S CH EMATICS A VA ILA BLE
$ 1 ea ch .
] 10 1. ARR-1 5 fr o m June
19 6 5 7 3, page 7 8 .
1102 . A RC-272M G u ard
Ch annel R e ceiver .
110 3 . SS B 'rranectvcr, N o v .
19 617 3 Page 23 .
1104 . R508 /AR C, J une 1 9 6 5
page 48 . b efo r e & a fte r .
B u y la vish ly ! Order t oda y fro m :
R ADIO BOOKSHOP
P et erb o r o u gh Nil 0 3 4 58

All b ooks and Items postpaid
in U.S .A . u n less o ther wise In
diea ted. S end cash , ch eck ,
mon e y ord er , et c " to :

Buy la vish ly ! Ord e r today fr o m :
R A DI O BOOKSH O P
Pe t erborou gh N H 0 345 8

W ORLD 'S F INEST LOG
BO OK? Design ed a nd e x ec u 
t ed b y W2 N SD /1 , t h is is t h e
m o st releva n t a m ate ur ra d io
lo g eve r d esi gn ed . This Is a lo g
for today . It h a s a colu m n fo r
the date. one f or ti m e a n d o ff
of each con t a ct , a small co l
u m n to indicate whether yo u
ca ll e d the st atio n co n tacted
( or C Q ) or not . a go o d wid e
spa c e for t he sta tion ca ll COil
tac t ed , li t tle c o lu m ns for t h e
rep o rts, a good spa ce for h is
lo ca tion , a QS L co lu mn , a n d
lo t s o f room for no te s 't h e log
is t h e lon~ way on sta ndard
8 1/2" x 11 ' pap er a n d pad d ed
into pads of 125 sh ee ts , w ith
room for 20 con tac ts pe r page .
T he w h o le b o ok o f lo g sh cets
w ill ca rry you throu gh 2 5 00
co n ta c t s. There is a p lace to
indica t e on ea ch sheet t h e
b a nd bein g u sed a nd the po w
er in case these chang e n ow
an d then . The lo g pa ges ca n be
n umbered fo r fil e car d r efer
en ce . Why u se a lo~ b o o k
design ed in t h e 1920 s'? t his
o ne was d e sign ed f or use in
t he 7 0 's a nd is exactly righ t
fo r the D X 'e r , a n d r ag c hew er,
or e ven t he round -t ab le d e ni
ze n . It will work 'fo r RT TY ,
AT V o r e ve n slo w scan te le
visio n . Neve r has a lo g been
made ava ilab le w hi ch is as
handy a s t h is gem. Wh y k eep
stru gglin g w it h tho se ring b in
ders whic h get all b en t o u t o f
sh a pe ? Ge t this fi rst r eally
modern lo g.
121 0 o n ly $2 p p d .

RADIO
BOOKSHOP

DESK PLATE
DESK CALL PLA T E U p t o 20
letters on a d esk pl a t e , em
b o ssed w h ite letters o n walnu t
backg round ; eb o n y stand.
Loo ks great o n rig with your
name and call . Wa t ch e nvy
ra ce through your n e ighbor
hood. Sen d al o n g 2 0 w ell
ch o sen letters (spa ce s co u n t a s
let ters t o o), in clu d e a n ic e
fre sh two d ollar bill , a nd give
us a stro n g h in t o n where to
mail t h e exqui site piece o f
cr aftsmanship .
12 0 3 . . . . . . ... , . . .$2

GUNSMOKE

B UY BI N D E R S FOR YOUR
7 3 and win t h e love o f a
beautiful girl. Gorge o u s red
bin d ers lo o k great on y o u r
sh elve s an d also k ee p the m ag
a zines from disapp ea ri n g or
b reaking. Come w it h se t of
y ea r sti ck er s. G et enough b in
d ers t o pro tec t all t hose b ack
issues too.
1205 $ 4

G U N S MOKE? Bl ow y our
mind on our b a ck issu e b ar 
gain b u n ch, 30 ( co unt ' em)
assorted (w e h ope) back is
su es, all b e fo r e 19 6 8 , f o r the
in cre d ib ly lo w price o f $6
po st paid (ha rdly pa ys for t h e
posta ge) . T he se a re pa cked b y
slav e lab o r (to cu t cos t s) so
p lease ign ore n o t e s ca lli ng for
help, e t c., t h a t may b e slipp ed
into the b u nd les.
1204. . . . . . . ... $ 6

SP ECI AL ! RAR E BACK IS 
SU ES T h e ' b a ck issue o f 7 3

r~'t s:t:!!o:Ot h~~~~;et~e ~~~: L a t est Ed ition - POP UL AR
t inued article y o u o n ly re ad T UBE & T RANSISTOR SU B
the end o f - can b e yours for S T IT UT ION G U ID E Bran~
a mere p itt ance! Most issue s ":ew , u pda ted an d re vised cd I
are in sto ck a n d ar c a va ila b le tlO~. The m ost n eeded subs n
fo r $1 eac h . T he except io ns tUba? d a t a for b ot .h t ubes a n d
t h at p rove t h e r u le are listed t ra nsist o rs al l III o n e . hand y
below: brand-new volume ! No 101lJ:.er
De c.68 Nov. 69 Feb .s O Oct. d o y?U have to r efer t o o ne .
70' , 'S2 su b sti t u tio n m anua l fo r t u b es
J a n .6 5 · .Apr:6f,' .j;{r:.66· 'Ja ~ a nd ano t he r f o r transistors e-

67 ' , ' $'3 everyt tng IS h ere III o n e quick
J n ' i ' '0 ' . . . . . . . . . . . . . ref erence gu id e , L is ts 99% o f

a .6, e c.63. Jun .6 6 . J ut the tubes and,t ra nsisto rs you' l!
66 . . ... .... . •. ... . . . $100 ev er need "t o r e p la ce . Ma rc -

IIImilB over , o n ly re a dily -av a il ab le
I I I and 'c o m parab ly- pr iced substi-
I " tutes a re li st ed . No lo n ger do

" fi~t~ ~fVtu~~s s:~acl~rat~:i~r;r~
you ' ll rare ly see in u se , or
sea r ch through pag es o f i rr ele
va n t mat er ial t o fi nd a s ubsti 
t ute. Why b u y a $ 10 sw it ch ing
t ransis t or when a 8 ge po pu la r
t ype will d o th e job b et t er ?
Co n t ains 8 big se cti o ns - ,f o ur
d evoted t o t u b e s and four t o
tran si st o rs ; Po p ula r R e ceiving
Tubes, In d ust r ial a n d Com
m ercial T ub es. A m erican S u b 
st it utes for Fore ign Tub es.
T ube Ba se Diagra m s . Popu la r
Transistors. Ameri ca n S ubs t i
tutes for F o r e ig n Tra nsi s t ors .

~~b:tit~te~urI?r~~~sisT~~ns~~~~
Dia gr ams and Manufa ct u r er
Ab breviati ons. Y ou ' ll fi nd t h is
gu ide t o be o ne o f th e mo st
practical e veryda y ai d s you' ve
eve r u se d. 224 p p s., 8 Sec
ti o ns .
102 2 .. . . . Sof t bo und $2.95
1023 .. .. Vin y l Cove r $ 1. 95
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F M ANT HOLOGY Vo l. 1.
T hi s b o o k is la rgely a col
lecti on fro m fo'M B ull e t in , ed it
ed b y K 6 7 M VII and
WAS UT B. T h e m a t er ial is ta
ken fro m t he ed iti o ns o f Feb 
i '§aJ K. 19 6 7 t h r o ugh Feb ruary

1009 . . . . $ 3

F M R EPE A T E R H A N D BO O K
K 6MVH . Bo o k 1S r eq uired fo r
a ll re p eate r opera t o rs a n d
must re adin g for a ll fo'M'e rs.
Only com pl e t e book o n the
su bj e ct. It is a lso o ne o f t he
b est selling b o o k s in a mat eur
r adio t o day .
10 10 .. . . llw·d bo lm d $6.95

" T HE -B E ST OF FM " A h u ge
sele ction o f FM J ourna l' s fi n
es t t e ch n ica l a nd c o nvers io n
ar ticles , neve r befo r e re p r in t ed
in any o t h er m a ga in ze . T h e
co nclud in g seg m e n ts o f t h o se
c o n t ro v e r s i a l " CHR O N
ICLES"! Sel ected FM editor
ials t o sho w a bro ad vie w of
the prob le m s fa ce d b y FM ' er s .
T his b o o k co mpr ise " Vo lume
II of t he FM anthon, sv . a nd
in clude s a n " Ed itor ' s d h oi ce"
sele ction o f top fligh t articles
fro m FM J o urn a l.... from Ma rc h
19 68 t o Ma y 19 6 tt .
1011 ...... ... $ 4. 95

DIODE C IRCUI T S HAND
BOOK A n in valua ble refe re n ce
book . Cover s re cti fi ers , m ix
ers , d e tec to rs , m od ula t o rs , FM
d etectors , no ise li m ite rs, AGe.
B F O /Q-m u lt ipll e r , A Pe. Vari
ca p tunin g aud io clip pe rs, b al
a nced m o d s, n etd srrcn aui me
ters, RF p robes, . zen er s con
trol circuit s , etc. 111 d ifferent
circuits.
1004 _ $ 1

" T R A NS IS T O R PROJ ECTS
FOR T HE AMATEU R " A co l
lecti o n o f 7 3 ' s most popul a r
h am p r oj ec t s , se le ct ed by rou,
the read e rs, a n d ed ited b y Pa u l
Franon (Mr. S em ic o nduct o r
h imself) . T h is h a s go t t o be
t h e b est, m ost authori t ati ve .
most u ni versall y. ap p ea li n g co l
lecti on of u p-to -da te circuits
e ver pu blished .
1010 . . $3

FM BOOKS
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APPROACH
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Fig. 1. Block diagram depicting basic concept of
locator. The two oscillators are "radiation
coupled " to receiver's i-f channe l. Converter
plays no ro le in this schem e, and tuning is of n o
conseq ue nce except th at it. is desirable to be
tuned b etween station s to avo id their interference.
terence.

the deployment of any transistor radio in
an arrangement capable of providing ' a
response to metallic objects: This would be
accomplished without electrical con nection
to the set , and would involve no opera
tion al dependency on broadcasting sta
tions . (An added feature of such stipula
tions. is that the radio co uld be immedi
ately used for its intended function if so
desired.) Not only were these objectives
ach ieved in a straightforward manner, but
performance definitely exceeds that gen er
ally obtained from the conventional lo ca
tor. The ensuing dis cussion describes the
theoretical and practical reasons why this is
so :

AUDIO SIGNAL
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FROM
CONVERTOR

During the .past several years, a number
of metal locators have been described

in technical literature. An excelle nt exam
ple is the constructional article which
appeared in the July '67 issue of Popu lar
Electron ics. The design ph ilos o phy o f these
locators ha s be en directly inherited fro m
vacuum- tube technology ; it ha s generally
be en found tha t a decided upgrad ing in
performance could be reliably attained
from the mere conve rsio n to solid-sta te
circ uit ry . Nonetheless, I have lo ng felt tha t
a little imagination might be profitably
unleashed toward a somewhat different
approach to the elec tronic de te ct ion of
metallic objects. After ruling out "change
fo r change 's sake," the reasoning evolved as
follows: The transist or AM radio ha s
become such a popular item that ac tu al
replacement is now the acce p ted "servic
ing" method. Why not use the very consi
derable amplification available from even
the most in expensive of these set s? And, to
make the pro ject just a bit challenging,
why not stipulate that no surgery of any
kind be permitted on the set ?

Shortly after fo rmulation of this idea, it
was discover ed that a superficially similar
approach had been anticipated and imp lev
mented by others. However , in all situa
tions inve stigated , th ere was either depen 
dency upon a broadcast statio n, or modif i
cation of the radio 's circuitry . The se te ch 
niques were rejected as u ndesirable. On e,
then, was left with the clear obj ecti ve of
dev elo pin g a scheme which would enable
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Principle of Operation

The principle of operation invo lves
«immersion" of the transist or radio in two
elec tro magneti c fields. Both of t hese fields
are at frequen cies within th e passba nd of
the i-f amplifier of the rad io. (Because of
the proximity of the oscillators wh ich
generat e these fields, we have co nsiderable
latit ude with respect to where these fre
quencie s en ter the response curve of the i-f

-amplifier .}
The field produced by one oscilla to r is

at a fi xe d frequency duri ng a search for a
metalli c obj ect. This frequency is generated
by th e referen ce oscillator (Fig . 2) and
consist s of the circu it ry associated wit h
Q2. T he field pro duced by the o th er
oscillat or (Fig. 3) is subject to " pulling" by
the effect of eddy currents ind uced in a

Fig. 2. Schematic diagram of reference oscillator.
This oscillator is situated inside the box on th e
handle.

me tallic obj ect when it is approached by
t he ex ploratory loop. If th e two frequen
cies are initially different by an audio
frequency, say I kHz, a change of pit ch
will be heard from the rad io spea ker. The
audio ton e is actually a he terodyne pro
duct of the t wo interacting frequencies,
and is gene rate d by th e second detector of
the radi o . One might say we have harnessed
one of the ancie nt plagues of the sup er
heterodyne circuit , th e «bird ie:' But ,
unlike ina dvertent ones, this deliberately
created birdi e is ext remely strong and
sta ble.

It will be noted that the customar y
multiturn wire loop has been replaced by a
single turn of stur dy co pper tubing Those
with experience in th e const ruction and
operation of locators will quickly grasp the
signi ficance of this in novatio n. No t only is
the winding to a wire loop attended by
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Fig. 3. Loop oscillator schem atic . This oscilla tor
is situated directly betw een th e en ds of th e
single-turn loop.

danger of sho rted turns and difficulty in
reproducing an au thor's results, but such
loops often contribu te greatly to the over
all . insta bility of the locator. Usually ,
physical dist u rban ces, difficult to avoi d
during ex plo ration, cause ab rupt freq uency
shifts, thereby masking the sought re
sponse . Indeed, despite th e continuing co n
t roversy over op timum loop size and ex
plor at ion frequency, the major impediment
of detection sensitivity has always been
mechanical and electric al instability . For
this reason , the single-turn loop is, in it self ,
a worthwhile improve ment. Moreo ver ,
because of the ex treme ly low impedance of
such a loop , no electrostatic shielding is
necessary ! T hereby , we avoid degradation
of sensitivit y fro m the eddy curr en ts in
duced in a shi eld .

Prelud e to Constructio n

Th e locat or is comprised of three ba sic
fu nctional bloc ks: the loop oscilla tor, the
fixed oscillator, and the transistor radio .
From a constructiona l viewp oint, we are
co ncerned prima rily wit h the two .osc il
lators. Ou r involvement with the tra nsisto r
rad io is simpl y the mechanical one of
providing a suita ble mounting fo r it on th e
handle of th e locato r. If we are successful
with the oscillator s, th eir field s will pene
trate the radio and th e loca tor will be
operational. So , let us commence with the
loop osc illator.

It has alread y been mentioned that the
loop oscillato r uses a single turn of copper
tu bing in its resonant tank. Another unique
feature is the physical locat ion of transist or
Ql and associa te d components. These are
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situ ated on a PC board (Fig. 4) directly
betw een the ends of the loop (Fig. 5) so
that we do not have the usual separa tion
between active element and tank circ uit .
This, too, enhances stability and sens i
tivity.

The inside diameter of the nearly com
plete circle of copper tub ing is 12 in.
Approximately 2 in. of space is allowed
between the ends. This space is occupied
by th e PC board containing the remaining
parts of the loop oscillat or.

The use of a high-b et a tr an sistor and
Mylar capacito rs results in a sure-fire and
stable oscillator in th e 4 50 kHz region,
despit e the ex tremely low impeda nce of
th e single-turn ta nk circuit. The tubing
sho uld be pro tecte d by some type of
sleeving ( vspaghet t!" or heat-shrinkable
tubing).

R eference oscillator - in sid e vie w with cover
plate removed,

12

Fig. 4. Loop oscille tor (circu it side).

'-----f J_ 2 3 / 8 in.- -

Fig. 5. Mounting block, showing associat ion with
loop oscilla tor an d handle.

Oscill ator

The referen ce oscillator utilizes tran
sist or Q2 in a Colpit t s circuit similar to
tha t of the loop oscillator. A quality air
variable capacitor is provid ed for frequen cy
adjustment. Su ch a capacit or is greatly
superior in mechanical and electrical stabil
ity to the mo vable-core indu ctors com
monly used in metal loc ators. Howe ver ,
relatively small tuning-range results from
its use . This is actually de sirable fro m the
standpoin t of stability . Because the lar ge
tu nin g range associated with a movable-slug
inductor is not obtained , it is mandatory
that the prescribed components, or their
equivalents, be selected both for the refer
ence osc illato r and the loop oscillator. On
th e other hand , the re producibility of the
loop oscillator renders it unn ecessary to
incorporate a wide tuning range for the
reference oscillator. The refe rence oscil
lator cir cuit board (Fig. 6) is situated on
th e handle , adja cent to the transistor radio.
A single 9V battery po wers both oscil
lat ors. As wit h the lo op oscilla tor , it is very
imp ortant that all components be securely
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Fig. 6. Reference oscillator (circuit side).

mounted. This requirement tends to " come
alon g for th e ride " as a consequence of th e
print ed-circuit boa rd. In the event a di f
fere nt constru ction technique is used , it
should be reali zed that an y relative move
ment of the components or connecting
wires can diminish the usab le sensitivity .

PC board and loop en ds are attached to clear
plastic block. This block also suppor ts th e
handle. (Speaker cord goes to battery and switch
which are contained in the nsndte-moumed
reference oscillator box.)

Notes on Operat ion

Before commencing op eration, it is
essential that it be un der st ood that bro ad
casting station s do not play any par t in
production of th e search to ne . Indeed, th e
reception of a station constit u tes in ter
ference and tends to mask the pitc h varia
tio n which signifies proximity of a metallic
object. Therefore, the radi o must be tuned
to a spot between stations , or preferably
set at the extreme low frequency en d of it s
tuning range. In any even t , when the loop
oscillator and the reference frequency

FEBRUAR Y 197 1

Transis tor ra dio is strapped to box; a single turn
of copper tubing mak es the exploratory loop.
The novel principle of operation ren ders un it
independen t of stations, nondirectiona l, and
highly sta ble. Overall 'result is enhanced sensni
vity and exception~l ease of operation.

oscillator are within an audio frequency of
on e ano ther, that au dio frequen cy will be
heard over the entire tuning range of the
radio. Also , th ere are no di rectivity effe ct s;
neit her the pitc h nor the amplit ude of the
tone changes wit h orientation of the loca
tor un til one appro aches a metal object
with the exploratory loop .

Three mod es of op eration are possible,
depen ding upon whe ther the referen ce
oscilla tor is adjusted slightly above, equal
to , or slightly below th e freq uency of the
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See your

DEALER
for

DRAKE
products

ANTENr~AS-HAM BAND
144 MH z 2 meter band , om
nidirectional, horizontally po 
lar ized, use - Fixed & Mobi le
Ham, Civ i l Defense and
M.A. R.S. A ll sol id copper. RG
8/ u cab le.

STANDARD one or two ANTENNAS
HIG H GAIN fo ur - e igh t an te nnas

o ne 1.3dB / dipole S 19 .9 5
two 4 .3 dB 39 .90 w it h cable -+ con n . $ 49 .40
f o u r 7 . 3 J 6 79 .80 wi th cabl e -+ co n n. 10 4 .8 0
e igh t 10 .3d B 1 59 .8 0 wit h eer-ie -+ c o n n . 208.54

Send Cert ified Bank
Check or Money
Order On ly

Gilian & Company
105 O rcha rd St.
Wa t erto wn , Ma ss. 021 2 1

loop osc illator. I favor t he thir d-me ntioned
mod e, with the tone adjus te d to the
500 - 1000 Hz region. T hen an appro ach to
a met allic o bject will cause a rise in pit ch.
Th is loca tor is entirely f ree of "pulling"
betw een th e two oscillators whic h, in
co nventional locato rs, o ften causes a
mar ked reduc tion in sen sit ivity .

T roubleshoo ting

If, wit h the transisto r radio strapped to
the reference oscillator bo x . adjust ment of
th e variable capacitor docs not bring for th
th e aud io tone, bot h the reference oscil
lator and the loop osc illator should be
checked for osc illati on . This is easily ac
complished by means of an oscillos cope.

Probe th e base of Q I and Q2 ; if th ere is no
eviden ce of oscillatio n. ma ke a method ical
invest igatio n of the co nnect ions, th e com
ponents, ba ttery pola rity, etc.

Th e most probable cause w ill involve
th e ability of th e ref eren ce osci lla tor to
tune sufficiently close to the frequency of
the loop osci!lator. This could co me about
if th e Myla r capacitors associated wit h the
tan k circui ts dev iate more th an th e pre-

14

Additional Not es

Th e cover plat e fo r th e reference oscil
lato r should be made of fibe r glass, Vector
board , Lucite, or other insulating mat erial.
Metal must I/ O ! he used ,

Pol ycarbonat e or po lysty rene cap acitors
of the specified tol erance co uld be used in
place of the Mylar capaci tors in the tank
circuits of both osci lla tors . However , the
mctalized versio ns of any of th ese dielec
tr ics should not be use d.

Th e fact tha t no shielding of the loop is
required can be read ily demon strated by
putt ing one's finger on th e " ho t" end of
the loop . A negligib le change in th e pit ch
of th e aud io-tone is pro duced . This, o f
cou rse ste ms fro m th e ex tre mely lo w impc
dan ce of the loop . Conversely, it is, as
desired , very sensi tive to electromagnetic
disturbance of its resonant frequ ency .

.. . W6HDM ·
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ror The Ilperimeoter!
International EX Crystal & EX Kits

OSCILLATOR / RF MIXER / RF AMPLIFIER / POWER AMPLIFIER

OX OSCILLATOR
Crystal controlled tr ans istor typ e.

l o Kit 3,000 to 19,999 KHz $295Hi Kit 20,000 to 60,000 KHz
(Specify when ordering ) ....

~
IN TERNAT IONAL

~
CRYSTAL MFG. CO., INC.
10 NO. LE E • O KLA. C IT Y . OKLA. 7 3 10 :0>

Write for complete cata log.

SAX-1 Transistor RF Amplifier $3.50
A sma ll s ignal ampli fier to dr ive MXX-1 mixer.
Singl e tuned input and lin k out put.

La Kit 3 to 20 MHz
Hi Kit 20 10 170 MHz
(Specify whe n orde ring )

PAX·1 Transistor RF Power Amplifier $3.75
A sing le tuned ou tput ampl i fier des igned to
foll ow the OX osc illa tor. Out puts up to 200 mw
can be obtained depend ing on the frequency
and vo ltage. Am plif ier can be ampl itude mod u
lated fo r low power com munica tion. Freq uency
range 3,000 to 30,000 KHz.

BAX- 1 Broadband Amplifier $3.75
Gene ra l purpose unit which may be used as a
tu ned or untu ned amplif ier in RF and audio
ap plicat ions 20 Hz to 150 MHz. Provides 6
to 30 db ga in. Ideal for SWL, Experimenter or
Amateur.

MXX·1 Transistor RF Mix er $3.50
A sing le tune d ci rcu it intended for sign al con 
vers ion in the 3 to 110 MHz range. Harmonics
of the OX osc illat or are used for inj ection in
the 60 to 170 MHz range.

Lo Kit 3 to 20 MHz
Hi Kit 20 to 170 MHz

(Specify when ordering)



circuit applications
strange diode:

Practical
using that

the varactor
by BIL L M ENG EL

The varactor is a simple two-terminal
device extending dependable operation in

the VHF. UHF, as well as microwave fre

quencies by utilizing the voltage-variable
capacitance of a po junction. The varactor
provides a wa y of tuning circuits, multi
plying and dividing frequencies, controlling
frequencies, and performing other func
tions. A varactor. which is a special-pur

pose junction diode. has been designed to
make its junction capacitance useful; it is
beca use of this propert y of a varactor that

capacitance. which is an unavoidable nui
san ce in conventional diodes. is purposely
cult ivat ed into the varac to r. The basic con

figuration for the varactor is show n in the
illustration belo w.

~NOD[

~ATHOD[
The operating portion of a varacto r is in

the reg ion where a conventional diode

would be conside red to be cut off - princi
pally in the region between forward con
duction and reverse breakdown. In most

cases, the varae tor is reverse-biased since
in th is state it draws a minimum of current,
making it essent ially voltage-operated. The

behavior of the pn junction of the var actor
at different applied bias potentials is as
follows:

ZERO BIAS - At zero bias, the contact
potential is determined by the semicon

ductor. T here is no change in capa citance
and no current flowin g at this time .

FORWARD BIAS~When for ward-biased.

high forward cl;lrrent flows as the external
voltage applied is in series with the

contact potential. T he contact potential

decreases thus increasing the capacitance.

REVERSE BIAS - When reve rse-biased .

the external voltage appl ied is in parallel

with the contact 'potentia l. The contact

pot ential increases, extremely low reverse
cur rent flows, and the capacity decreases.

The propert y 'of being able to vary the
capacitance by ch anging the applied voltage

ena bles the varactor to do the work of a

con ventional variable capacitor many times
its size. The capacitance of a varacto r

varies inversely as the reverse voltage, and
di rectl y as the for ward voltage. It may also

be noted that the capacitance of a varactor

al so varies nonlinearly. Varactors also have
a Q approaching that of air trimmer capaci
tor s, so the y could be used in such loca

tions as rf front ends and high-effic ienc y
multipliers as well as other normally sensi

tive circuits.
T he varactor diode by itself is unique in

frequency multiplying and dividing. F irst,

the rf signal itself is the only power re
quired to operate the varactor. Secondly,
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In typical frequency doublers, efficiencies
as high as 90 % - as compared to the 50 %
efficiency of conventional tub es and tran
sisto rs - ca n be rea lized. This can be
attributed to the fact that a varactor dissi
pates very litt le power and has low loss.
A. properly designed varacto r multiplier
does not generate noise. However, para
metri c oscillations can occur from highly
overdriven varac tors or fro m unwanted

~
Rb OUTPUT

f(O)
INPUT

I

A basic example will now illustrate the
principles of operation of a typical varactor
circuit. Ou r pro blem is that we want to
take a pre sent signal of, say, 150 MHz and
develop an output of 450 MH z.

Fig. 2. Postdoubler m ultipli cation.

id ler resonances . A bias resisto r Rb (shown
in the above diag ram) will usually have a
value of from 68K to 270K. The higher
values of resistance make the circuit more
efficient while the lower values of resistance
make the circuit operate more linearly.

Since aver age capacitance varies with
input power applied, some detuning will
occ ur if the input power to a mul tiplier
using a varactor is changed apprecia bly.
All frequency mu ltipliers beyond a doubler
require an idler circ uit for maximum effi
ciency. An idler circu it is used to reinforce
the output frequ ency of a multiplier. This
is done in the following man ner. The cur
rent developed by the idler circuit is added
to the fundamental current to form the
harmoni c current. The tun ed frequency of
an idler is genera lly set to one harmonic

below the output frequency, as illustrated
in Fig. 2.

Referencing Fig. 3, ca pacitors C2 are
used to match the input and ouput of the
tripler to the input and output imped ances.
With an input frequency of 150 MHz, the
input filter is tuned to a frequency of 150
MHz. A type IN4387 varac tor is chosen.
T his varactor is capable of 60 % efficiency
at 450 MHz (o ffering a power output of

n)
UT

r-----', ,, ,
~HL .J

OUTPUT FIlT[R

'0

Fig. 1 . Frequency m ultipli cation.

r- - - - - - j

: '
lj ' 17\1!
I 't-' v;L _

INPUTFIlT[R

"0

the varactor, by distorting the input signal

deve lops an output rich in harmonics.

Thirdly, a varactor can provide a means of

high power output at frequencies normally
beyond the limits of present power tran
sistors. In frequency multiplication . it is only
a matter of placin g a "tuned circuit (tuned
to the input frequency ) on one side of the
varactor and placing another tun ed circuit
on the other side tuned at the desired har
monic. As shown in Fig. I , the input cir
cuit is tuned to freq uency f. The output of
this circuit is then fed to the varacto r where
it is d"istorted. Th is disto rted output is the n
fed into an output cir cuit tuned to fre
quency f(n)out.

PASS PASS
FIlT[R FIlT[R ~

I '<01

f €~ I(
NPUT Rb OUTP

, I
II

, l l f(l1),
I

-- -~' ,----

r.
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ISO MHz 450MHz

of freq ue ncy modul ation via the va racto r.

Also . by prope rly proporti oni ng the fluctu

ati ng au dio vol tage goi ng into the varactor
with respec t to the osci lla to r. eithe r narrow

ban d or wideba nd Ff\.l may be ob ta ined . as
shown in Fig. 4.

Fig. 3. Vere ct o r tripler circuit.

18 watts with an input of 30 watts) . T he

idler ci rc uit is tuned to one harmonic

below the ou tput frequency . In thi s case

the id ler should be tuned to resonate at

300 :\I Hz. T he bias resistor is chosen as

lOO K so the circui t will operate linearly.

T he out pu t c irc uit is then tuned to resonate

at the desired output fre quency (450 ~I Hz) .

After alignment . it is a goo d ide a to repeat

the tu ning pr ocedure beca use there is almost

always some int erac tion bet ween stages.

An other use for the va ructo r is in the

developme nt o f an f.\1 signa l. By rectifying

a modulat ed signal and ap plying tha t fluctu

atin g voltage to the ter mi na ls of a va ructo r.

we co uld lise the cha nging ca pacitance of

the vuructor to cause freq ue ncy de via tio n

of a n oscillator. Hen ce. the development

I n the c irc uit of F ig. 4. a rectified a ud io

vol ta ge is in troduced a t the potentiome ter

whi ch ca n be adjusted to a llow the required

freq uency de via tio n whether it be wide 

ba nd or nar row band . The ch arging and

di sch ar gin g of ca paci tor C 1 thro ugh resistor

R 1 a pplies a fluctu at ing voltage on the

a node of the varac tor. T his fluctuating volt 

age will cau se the ca pacita nce capabilitie s

of the va rac to r to vary . thereb y pull ing the

osc illator olf irs ce nter frequency .

As mentio ned earl ier. the prope rt y of

be ing a ble to va ry the ca pacita nce of a

va racto r by varying the inp ut voltage en 

a bles it 10 do [he wo rk of a co nve ntio nal

variab le capacito r. O ne great adv a ntage as

opposed to conventiona l tun ing is min ia

tu rization. A typica l va ractor for th is type

of service in mo st . cases is about the size

of a small signa l d iod e (l N34, for example)

a nd this is ma ny times smaller th an even

D[V
f M

Rf OUT

AUDIO IN

+

18

Fig. 4. Frequency Modulation using the verec ror.
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DISCRIMINATORthe smal1 est va riable tu nin g capac ito r. In

cases whe re la rger val ues of varact or s are

needed tha n is available, pa rall el op eration

is feasible . H owever , it mu st be kept in

m ind that both the min imu m a nd the maxi

mu m capaci ta nce capabilities a rc incr ea sed

with parallel operation. Multistage tun ing

th at at one time requ ired a large gan ged

va ria ble capa cit o r ca n now be cont roll ed

by a single sm all variable poten tiomete r by

va ryi ng the de control vo ltage to th e var 

act or. T he illust rat ion s of F ig. 5 show a
typi cal -circuit using a va rac tor for tuning

alo ng with a circuit uti lizing va ractors fo r

m ult istage tuni ng .

OSCIUATOR

"

TO • OUTPUTOf R£,:{IVUI
PCM'ERsuPPtv

([}
(A)

Single stage

(8)
Multistage

Fig. 5. Varactor tuning.

In the case of an FM receiver , a va ractor

ca n be ut ilized to regulat e the amount of

drift of the loca l oscill a to r hy com pe nsa ting

for that drift and, in a se nse, locking it on

f req uency. This type of circ uit is com mo nly

known as a utomatic f requency co nt ro l or

sim ply APe.
W hat occurs in a typical AF C circuit

(Fig. 6) is thi s : A correction voltag e de vel

oped in the di sc riminator circuit is directed

to a varactor through a filtering net wo rk.
A ny error in t:...;;-;.;;-: ,; ,.,_ , ~~ ~ result in a voltage

ch ange at the discrim ina to r and it is this

change that is used to a lter the capacita nce

of the va racto r to co m pensate for th at

FEBR UARY 19 71

Fig. 6_Varactor afc circui t .

erro r.! Thi s cha ng ing ca pac ita nce is the n

used to com pleme nt th e final tuning of the

osc illator to lock it on freq ue ncy.

T he possi bilit ies of a varactor in CO!l1 

mu nciations ap plica tio ns are al most limi t

less. Scan-t uning, a techn iqu e that once

re qu ired man y complicated c ircuits , is now

simp lified by a va rac tor: With scan-tuning .

ba nd sweeping is accomplishe d by applying

a fluctuating voltage from a saw tooth osci l

lator. T he swee ping ra te is the n predete r

m ined by the f req ue ncy of that sawtoo th

oscillator .

T his a rt icle just bri efly illustr at es how the

varac tcr. a co m pa rat ive ne wcomer to the

field of semiconducto rs, o pen s the door to

simplify ing a nd im proving man y differ ent

ty pes of elec tro nic circuits. . . .Meng el-

VARA CTORS and
VVC's

for Amateur Radio Service
in Voltage Controlled Os
cillators, AFC, remote tun
ing , variable filters . . .Try
the NEW WAY TO TUNE.

EASTRON CORP.
25 locust St .

Haverhill , MA 01830
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The Mos t Powerful Signals Under the Sun ! ••••••••••••• • • • •

PICK YOUR PERFORMANCE
~n~a'axy

FM·210 2Meter Transceiver

Cap ability .. .That's what you purchase from Hy-Gam/Gataxy. Top perfo rmance from the firs t
mass prod uce d 2 mete r transce iver. Fixed or mobile, the FM·210 will provide maximum pleas
ure wit h min imum investment. And all American made to o l No parts pr oblem s and backed by
Hy- Gain 's famou s Custom er Ser vice!

Top perfo rm ing transceivers coup led with yo ur choi ce of t he world 's best 2 meter antennas
means a win ning combinat ion wit h cap abilit y...

AC· 210 POWER BOOSTER
Use the AC-210 on 115v AC or 12v DC to provide AC ope ratio n and
10 watts input. Supp lie d wit h mountin g brackets lo r per manent mo
bile insta llation. Order #81 4. Price $49 .00.

• Qu ieting : r uv p rovides 20 db
• Squelch : Co ntinuous ly adjustable
• Modulat ion Accept ance : FM wide band (nar

row band avai lable on spec ial request)
• RF Circu it ry: FET front end and du o con

vers ion fo r mi nimum cross mod ulation and
overload

• IF Frequ ency : 10.7 MHz and 455 KHz.
• Frequency Cont ro l: 3 channe l t ran smit, 3

channel receive. (146.94 MHz furnished )
Transm it and receive frequencies independ 
ent of each other

• Audi o Output : 3 watts f rom internal 3.2"
speaker

Price $229.50

MM B MOBILE MOUNTING BRACKET
Mounti ng bracket provides positive mo unting and quick di sconnect for easy rem oval. Between
half of the mo unt is removable when no t being used to co nserve space.

Orde r #816. Price $5.95

SPECIFICATIONS:

Transmitt er :
• Frequency Range: t 43-149 MHz
• Antenna Impedance : 50 oh ms nomina l
• Pow er Requi reme nts : 12·1 4v DC
• Transmitter : 5 watts (1Ow with AC·210 pow 

er booster)
• Microp ho ne : Hig h Z
• Deviat io n: Ad justable narrow or wide band

with cl ipper filte r also adjustable fo r opti
mum c lip ping lever

Rec eiv er :
• Sensit ivity : SINAD .5 uv for 12 db

Orde r #813.



IN AWINNING COMBINATION
~n;fJa/ax!J

PA·210 2Meter 35 Watt Mobile Amplifier

This all new ruggedi zed so lid state two mete r mobil e ampl ifi er provides 35 wa tts ou t put to
great ly increase you r co mm unic ati o n range. Th e PA·2 1Qis a must for are as where no repeater
is avai lab le. The PA-210 is de sig ne d as a co mp ani o n for th e FM-2 10. (Wh en used as a system,
t he AC-210 power boost er is not req ui red.) A un iq ue cir cu it protec ts th e o utp ut t ransisto r f rom
vo lta ge spikes and su rg es. All chang e ove r re lay f uncti o ns are internal and co ntrol led by FM -210
c irc u it ry t hrough a connecting cab le.

SPECIFICATIONS:
• Inpu t Vo ltage: 12v DC. negat ive gro und on ly
• Power Input : 60 watts
• Power Output : 35 watts
• Freq uen cy Range: 143 MHz to 149 M Hz
• Op era t io n: Class C

Order # 815 . Pr ice $ 149.95

• Dr ive Req ui rem ents: 5% wa tt s required fo r
35 w att s o utpu t (th e PA-2 10 provides o per
ati ng vol tages to th e FM -2 10 for hig h po wer
operation)

• An tenna Requ irements: 50 oh ms un bal
anced

GALAXY ELECTRON ICS DIVISION

HY-GAIN 764 ¥e WAVE GA IN ANTEN NA FOR TW O METER MOBi l E
Model 764 % wa ve ant enna wit h 3db ga in professional mobile ant enna for two meters p rovides
th e highest gain and best ma tc hed performance (52 ohms) than an y o ther mo bile antenna on
the marke t. Hand les 110 w atts an d is cons t ru cted o f 17-7 ph sta in less stee l w ith chr o me p la ted
hard wa re. It fe atu res an etc hed copper matchi ng co i l o n a G 10 epoxy f ibergl ass board. Exc lu 
sive c law mo unt f it s any size note % to ~". Easy installat ion and hig h po w er capabi l ity . Sup
plied with 22 ' o f RG-58/ U"Co ax and Pl -259 connect or.

Order # 764. Pr ice $28.50

Hy-Gain 764 Gain Ante nna
for 2 Met er Mobil e

I .. HY-GAIN ElECTRONICS CORPORATION
~ P.O. Box 5407 -G B . Lincoln . Neb raska 68505



John L ovallo WB4FMP
619 Hayes Dr .

Lynchburg V.fl, 24502Aclean AFSK unit

CA 3028 J.lL 923
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" Fig. 1. Circuit diagram for the AFSK unit.

W hen it came time to pu t my new
SSB tran smit ter on RTTY, it was

apparent that using th e microph one pick
for AFSK input was th e most desirable
method. While th ere are dangers in th is
method concern ing noncompliance with
FCC regulations regarding purity o f
emission, it was decided that t he
advantages of being able to use the VOX
circuits fo r switching and being able to
transceive on RTIY wou ld make this
approach worthwhile. Since th e transmitter
uses a steep-skirt ed bandpass filt er , it was
felt that such a system cou ld yield good
results. Ind eed , the method of CW
gen eration is introduction of an audio tone
int o the audio stages.

Aft er cond ucti ng a search of the
available literature, the following list of
desirable qualit ies for an AFSK circuit was
made:

• Negligible harm onic generat ion
• Freedom fro m keying transients
• Ability to reverse shift
• Equal mark and space amplit ude

• Wide and narrow shift capabilit y
• Ability to use low and high

frequency ton es
• Easy to build and align
Of all t he circuits exam ined, on ly th at

designed by K3NIO and described by Irv-n
Hoff l appeared to meet all of the first five
crite ria. Unfo rtunately , this design did not
give information for using this unit on th e
low-frequency to nes required by most of
the transmitt ers that are adequat e for th is
mode of FSK genera tio n. The circuit is
somewhat more complex to build th an
most of the AFSK units now in use, whi ch
may have discouraged its construct ion by
many amat eurs.

As a result of "this analysis, I came up
wit h a new circuit (Fig. 1). Constructio n
may be simplified by th e use of a
printed-circuit board. Th e use of
inexpensive int egra ted circuits fu rth er
simplifies construc tion. Information is
given for use with 2 125/297 5 and
1475/2325 Hz tone pairs. The latter tone
pair was chosen as optimu m from the
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KENWOOD
IS THE Valuelbte
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COMPARE FEATUR ES COMPARE PRICES.
In fact, we defy you to find a better value fo r your
equipment dollar. The R-599. pictured above, boasts
features, specifications and styling you won't find
in any other receiver. So, whichever is more im
portant - quality or price - the Kenwood R·599
wins hands down. Look at these features . .. they're
standard! CD MODE - Permit s recepti on of eW, LSB,
USB, AM, AM with noise limiter, or FM.@ FUNCTiON
- Selects receiver position between: Standby, Moni
tor signal from T-599, Slow AGe, Fast AGe, 100 KHz
or 25 KHz calibrator. ® DIAL - %: KHz readout, 25
KHz on subdial.0 PRESELECTOR - Adjusts R·599
for maximum gain on desired receivi ng frequency
by tuning for maximum s-meter reading. ® BAND
-160,80,40,20,15,10 meters (2&6 meters with
accessory converters). @ RIT - Allows off-set tun-

"'i:';

ing of receiver when Kenwood units are opera ted in
transceive configuration. @ SQUELCH - Al lows
squelch feat ure for receiver, turns HIT off by pulling
knob out. (J) VFO SELECT - Chooses VFO of either
unit in transceive operation or allows each VFO to
operate in dependent ly, CD SELECTIVIT Y - Auto·
matically selects appropriate fi lter for selected
mode or choose 2.5 KHz filter for lSB and USB,
500 Hz filter fo r CWo5 KHz f ilter for AM (and AM
with no ise limiter), and 25 KHz filter for FM.
The 5·599 speake r $14.50 • CC-29 2 meter con verter
$29.50 • CC·69 6 meter converter $29.50.
The Kenwood T·599 hybri d transmitter, th e perfect
match, offers the same degree of perfection . . .
SSB, AM and CW, all amateur bands 3.5 MHz to
29 .7 MHz. Only $345.00.

ORDER YOU RS T ODA Y ... FROM A NY OF T H ES E F IN E DEALERS:
HENRY RADIO , 11240 W. Olympic Blvd. ' Los Angeles, Christi, Texas 784~4 ' (512) 883·5103
Calif. 90064' (213) 477-6701 0 Butler 1, Missouri HERBERT W. GORDON COMPANY· Woodchuck Hill
64730 · (816) 679·3127 0 931 N. Euclid , Anaheim, Road , Harvard, Massachusetts 01451· (617) 456·3548
Calif. 92801' (714) 772·9200 HARRISON ' Rte.ll0 atSmith · Farmingdale, N.Y.
AMATEUR ELECTRONIC SUPPLY · 4828 S. Fond du Lac 11735 · (516) 293·7990 0 8BarclaySt.· New York City
Avenue ' Milwaukee,Wisconsin 53216· (414) 442.4200 • BArclay 7-7922 0 139·20 Hillside' Jamaica, N.Y.'
AMATEUR RADIO CENTER ' 2805 N. E. Second Avenue ' RE 9-4101
Miami, Florida 33137 · (305) 374·4101 JOHN RICHARDT, W2WIY ' Rte. 46 P.O. Box 154 · Great
DOUGLAS ELECTRONICS' 1118 S. Staples ' Corpus Meadows, N.J. 07838 ' (201) 637-4107



Fig. 2. Base diagram s.
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stan dpoint of minimizing spurious sign al
generation in a transmitter wit h a 2 .1 kHz
bandpass filter.

Circ uit Description

The basic scheme of freq uency
generation for this circu it is the same as
that designed by K3 NIO. A free -ru nnin g
unijunction transistor multivibrator is use d
as a fre quency-shifted pulse generator
funning at twice t he desired freq ucncy.
This pulse train is divided by two in an l C
Flip-flop, fo rming a constant-am pli tude
square wav e of the desired frequency. The
square wave is then filt ered in a -five-pole
Butterwor th low-pass filter which
suppresses all odd harmonics above the
fundamental frequency (even harmonics
are not present in a square wave). T he
fre quency of the oscillator is shifted by
switching an additional resistance from
su pply voltage to the emitter of t he
unijunction . This provides more charging
cu rrent to the capacitor and results in a
higher-frequency pu lse train. The actual
switching is done using a P-channel FE T as
a switch to achieve the very high of f
re sistance nece ssary for easy adjustment of
the shi ft. T he FET is driven by a
differe ntial amplifier which senses the
keying loop circ uit. This di ffamp is used as
a current-switching discriminato r and
allows us t o reverse shift very easily by
interchanging the inpu t leads. The
switching t hresho ld is approximat ely +2V
at the input , which may be conveniently
obtained from the TTY loop supply
current passing t hrough a seri es re sist or.

The power supply (not described here )
is merely a single-en ded 12V supply .
Regulation is not part icularly cri tical, and
the current dra in is only 55 rnA.

Cons tructio n
T he AF SK unit , with the exception o f

power supply, frequency deter min ing
poten tio met ers, an d inp ut coupling circuit,
is b uilt on a plug -in printed-circuit board
which should be avail able fro m the Harris
Co .2 Pay particular attention to align the
key on the semiconductor components
with t he key on the circuit board and you
can' t go wrong. If you arc not using the
printed board, pay close attention to the
basing diagrams given in Fig. 2 . The 88 ml-l
coils are the surplus telephone loading
toroids an d are readily ava ilab le at very
reasonable prices ."

Sinc e revers ing shift is not normally
done after init ial installation, the switch
for this function ma y be omitted if des ired.
In my own unit, the plug-in socket was
wired so that turning the board over in the
socket rever ses the shift.
Alignme n t
. Aft er applying power to the unit fro m a
su ita ble source the operate /s tandby switch
shou ld be put t o "operate ." With the
reversing swit ch in no rmal, the 2 5 kQ
potentiomet er should be adjuste d for the
low to ne. Next, apply appro xi mately 4V to
the inp ut. A j umper from the cathode of
the zener to the inp ut will do . Now adj ust
the 100 kQ po tentiomet ers for the narrow
and wide shift high t one s. That's all there is
to it !

Keying circ uit
The keying circuit in use at my sta

tion is shown in Fig. 3. Many other
schemes can be used; ho we ver , they shou ld
be exam ined t o make sure that t hey will
not place over 6V o n the in put of the
diff eren tial amplifier. If in doubt, my own
simple protection scheme is go o d
insurance.
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SELECTOR

MAGNET S

4'OA 9: }68.1\. -r-. ..... ~~NER INPUT
112'11' ~ IN473!S

KEY ING CIRCUIT CONNECTION

Fig. 3. Keying circuit connection .

Co nclu sions

This AFSK unit represents an ad van ce
over many other d esigs wh ich hav e be en
off ered. Its free dom from keying transien ts
and harmon ic gen eration should help clea n
up so me of th e signals heard on the band
prese nt ly. The prese ntation o f a design fo r
the lower to ne pair should allow use wi th
many tran smitters with out mo d ifica tion .
Econ om y semiconductors an d integra ted
circuits arc used , and th e cos t of bu ilding
the un it wi th all new par ts should be about
$10 . Certainly a clean signal is wo rth that!
If you like yo ur circuits "ready printed,"
you can send a $2.50 check to Amer ican
Phot o "Et ch Co. , Box 2627 , South San
Francisco CA 94 08 0 . If you'd rather do
your ow n, check the bo ard and co mponent
layouts in Figs. 4 a nd 5.

R ef e ren ces
l, Alul io F requency -Shift Keying for
RTTY, IrvinlIo{{, Q ST : J u n e, 1965

2 . Harris Company, 56 E. [..la in St .,
'Fo rring t on CT.

3. Elliol B I/c h ana n Assoc., 1U67 Monaana
Blvd. , O ah /all d CA.

...WB4FMP-

VIBROPLEX
ENJOY EASY,

RESTFUL KEYING
$21.95 to $43 .95
THE YIBROPLEX

CO" INC.
833 Broadwav .

New York, ~ Y 10003

VHF-UHF
CRYSTAL CONTROLLED

CONVERTERS
iHodel432C.i1 - $ 6 4 .9 5 ...

Availabl e f o r 50 l h rough 4 32 MHz · Sil icon
F ET Ci rcuitry. S ilv e r Plated Ci rcu ilS • Built -in
ac P o w e r S u p p ly. Wr it e for d eta iled Data

JANEL Sh ee ts Or o rder d ,reCl , sp ecifyi n g i·f f requenc y .
P,O . B ox 1 12. S"cc~,unn a, NJ 0 78 76

LABORATOR I ES Te lep i,one 20 1-584·652 1
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Barker &
Williamson

Now Offering
Waters Protaxr«

COAXIAL
SWITCHES

WITH AUTOMATIC GRO UNDING
. . automatically grounds entire
antenna system when the rig is
not in use!

MODE L
375
6-Position
rear-mounted

(axial connectors)

MODEL
376

5-Position
side -mo u nted

(radial connectors)

Precision built by B & W to the same
standards that escalat ed our coax ia l
switch line to its pre sent envi abl e
position in th e field .

@g;lii) Barker &
F · Williamson

Incorporated
CANA L ST., BR ISTOL, PA. 19007

See your local dealer or write dep t. D for
descrip tive literature.
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Theodore Cohen W4UMF
8603 Conover Place
Alexandria VA 22307

T he subcarrier F M slow-scan t elevision
(SSTV) standard mo st widely ado pted

in the Unite d States (Macdonald , 196 1) per
mits SSTV equipment to be used with any
device designed fo r the audio frequencies.
Thus, a basic SSTV system consisting of a
monitor (Macdonald, 1964; Cohen, 1967)
and a video source (Vidicon came ra:
Macdonald, 196 5 ; Taggart , 19 68 ; Hutton
196 9 ; Flying Spo t Scanner [FSS] : Hutton
1967 ; Pat t ern genera tor: Hutton, 1969)
can be used, an d often is used, in conjunc
t ion with a communicati ons receiver, trans
mitter, audio t ape record er, and t elephone.
With the poss ibility that six or more pieces
of equipment may be involved in SSTV
operati ons at a given sta tion, a requir ement

26

exis ts for a versatile, efficient means of
i nt erconnecting the various eq uipment
inpu ts and outputs . The slow -scan TV patch
box described below is designed to provide
this pa tching capability. While in principle
simila r t o t he SSTV switching net work
describ ed by Taggart (I 968) , t his patch bo x
includ es:

1. provisions fo r patching signals be tween
a mo ni tor, video sour ce, comm unications
receiver, transmitt er, t wo-chan n el (stereo)
ta pe record er , and a t elephone ;

2. a phone patch and att endant meter for
signa l level monitoring;

3. inter-stage tran sformer co upling; and
4 . backgro und au dio monitor.
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General Co mme nts

T he pat ch box sch ematic is given in F ig.
1. The au thor 's unit , built in a Bud " Po rta
cab " (Model WA-1540 ) is shown in Fig. 2.
Fo r effi cient in terstage coupling, tra nsfor
mers are used be tween the maj or system
elements. The input /o utpu t impedances
cha racterizing eq uip ment at t he author's
installation are show n in Tab le I, t ogether
with the tra nsformers employed.

Transformers chosen represent a co mpro
mise between the characteristic im pedances
of the var ious pieces of eq uipment, an d the
design facto rs of the high-qu alit y , inexpen
sive line of Argonne t ransformers.

Wiring is noncritical, though shielded
audio cable should be used for the lead to
the transmi tter's micro ph one jac k. All
switches, gain controls, and the VU meter

are mount ed on th e front panel; the trans
formers , fixed-value T-pads, and speake r are
mou nted on the top of the sub chassis (Bud,
ACA0 2 ; see Fig. 2 ). All input /outpu t leads
(except those for the telephone) t erm inate
in jacks which are mounted on the rear pane l
of the subcha ssis. The RCA ph ono jack was
chosen as the pa tch box standard, not on ly
for its small size, but also fo r its widespread
app lica tion in audio equipment . Bypass
capacitors are recommended for eac h. input
and output jack ; these capacitors (.00 1 to
.0 I MFd) should be mounted at t he jacks.
with leads kep t as short as poss ible . In cases
where severe rf feed back is encountered , rf
chokes may also have to be ins ta lled in the
inp ut /output lead s.

The pa tch box is completely passive.
Thus , no power source is required.

Tab le J. Characteri sti c im pedances and transformers employed.

EQUIPME NT INPUT OUTPUT ARGONNE
IMPEDANCE IMPEDANCE TR ANSFORMER

Video source I K
Monitor 600
Tape recorder

Channel l 10K 8 IN: AR-I09 ( 10K : 2K CT)
Channel 2 10K 8 OUT: AR·137 (8 :1K CT)

Telephone 600 600 AR- 162 (500 CT:500 CT)
Receiver 8 AR·137
Transmit ter SDK AR· 129 ( ~OK' l K)
Background

mon itor 8 -.........._......_.. AR-137

Fig. 2 . Fron t and interior views of patch box. Extra RCA phono ja cks are provided on the rear panel for
m ultiple o utputs (if desired) .
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Fig. 3. Generalized diagram - T-pad attenuator.

Circ uit Details

Though the logic behind the des ign an d
operation of the pat ch box is largely self
evident, a numb er of co mments are war
ranted.

The output of the autho r' s vidicon SST V
camera is sligh tly over 3 volts R MS. This is
considerably larger t han th at required to
drive the monitor' s FET inpu t amplifier.
T hus, aT-pad attenuator (F ig. 3) is inserted
be tween the camera and monit or, here
designed to re duce the input vo lta ge to the
monitor by a fac to r of 6. To pro t ect the
ta pe recorder 's input circuits , all recorder
inputs are attenuate d by a facto r of 20. As
T-pad s other th an those used he re may be
required, design crit eria for the T-pad s are
given below :

Let k = Ein /Eout , and define Z to be, the
characteristic line imp edan ce. Then :

R _ Z(k - I )
1 - (HI)

R - 2Zk
2 - (k 2-I)

Phone patches use d in SSTV co mmun ica
tio ns rar ely need be more complicate d th an
that shown In Fig. I. Two 1 I1Fd high-quality
(Mylar) capac itors provide for de isol ation
an d lin e ba lance. The transformer provides a
single-ended line to the pat ch box, and a
ba lanced line to the telephone. A cc nven
tional audio T-pad (IRC TP SOOA , Mallory
T500 or T600) is used to set the telep hone
line level, t hi s level monitored on t he
inexpensive VU me ter provided .

As show n in Fig. 1, SST V signals ar e fed
directly to the transmitter's microphone
inpu t. Examinat ion of Fig. 2 , however, will
sho w that pan el space is available (lo wer
left ) for a swit ch and microphone jack.

28 .

Installati on of the switch and jack as sho ,wn
in Fig. 4 fu rther enhances th e versat ili ty of
the patch box, allowing the operat or to
choose easily between video an d live o ral
signals.

Fig. 4. Alternate SS TV ·m icrophone input circuit.
The switch an d m icrop hone jack may be mounted
on the lower left portion of the fron t panel.

To pro tect the tape rec order's ou tput
tr ansistors, an 8 .2 ohm resistor is autom a
t ically swit ched in to th e un used channel' s
ou tput . Additional protect ion of the tape
recorder 's output circuitry is assured by
using the mini mum playb ack gain req uired .
Subcarrie r FM SST V is a co nstant-level
mode, an d un less playback gain is mini
mized, output transistors an d t ransformers
will overheat and be dest royed . To protect
the tape record er during SST V record ing
sessions, place therecorder selector switch in
the PAUSE or RECORD position on ly when
yo u are ab out to rec or d. Further , the ind iv
idual recor ded segments sho uld be kept
sho rt . For pract ical reasons, an SST V picture
is usually no t re peate d more t han 10 times
(mos t SSTV'ers get bored after viewing the
same picture twice) . Thus, with the 8-second
frame period employed, a typical record ed
segment should be less than 1Y.z minutes
long. Most tape record ers will han dle a
cons tan t-level input signa l fo r this period of
time.

Conclusions

The patch box described ha s been in use
at the author's sta t ion for over two ye ars.
During that period , it has be en foun d to
greatly facilitate tap e record and playback
sessions. Furt her , it has proven indispensible
for local SST V opera tions where the ca mera,
monitor , tap e record er , and te lephone are
frequently employed in va rious co mbin
ations.

Those desiring further in formation on
slow-scan television are referr ed to the lit er-
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NOW E
AVAILA8L

700X KILOWATT WATTMETER AND
MODULATION PERCENTAGE METER
• Dummy load wattmeter for 52 ohm
inpu t • Measures R.F . power in 4
ranges to 1000 watts • Measures
modul ation percentage on calibrated
sca le • Port able

at ure in 73 , QST, and HR. You are also
invit ed to join on e of th e man y slo w-scan
gro ups which meet near 142 30 kHz, Satur
day s, a t 1900 GMT (1400 EST). The author
can usually be fo und by co n tac ting W4AB Y
or K6 BL/4 .
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o f ant e n na w it h adequ a te m argi n o f
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A

CQ, CQ, CQ, t his is K3FEN, Richboro ,
Pennsylvania , beam ing nor theast , call

ing CQ, monit oring 439.25 F M and by for
a call.

K3FEN, this is K20 JL - pix looks
goo d, Taylor , go ahead.

Well, well, well, goo d even ing, James,
thanks for the call . Excell ent pix tonight ,
as usua l, but ta ke the camera off that
Pl a yb o y Bun n y .. .No - on second
thought, leave it where it is!

Sound far-fetched? Thin k it 's a pipe
dream tha t can' t be accompl ished except
by hours and days and months of co mplex
techn ical effort? Not so ! To make an ATV
QSO as commonpla ce as a 2 meter QSO, a
couple of days of effort and 100 bucks will
get yo u on the air , with darn good pix an d
sound, and wit h the ability to transmit and
receive over a range of about 50 miles. I
sho uld add that here in the greate r New
Jersey - New York area we now have a
numb er of stations, all with pictures and
reason able strengths who enjoy nightly
ATV QSOs. And they're all having a ba ll
doing it.

I had been contemplating TV at th is
level for 15 years, and with wha t seems like
a bare minimum of wo rk, really fant astic
results were achieved . There just wasn't all
that complexity to it.

Basic requirements for completing TV
statio ns are :

(l) Lo ts of enthusiasm.
(2) Lo ts of co ld beer.
This article is intended to stim ulate

interest and subse quen t operat ion of this
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Jim Zimskind K2 0JL
108 Kensing ton A ven ue
Tren ton NJ

bea utiful mode by those wh o already have
th ought abo ut it and wer e not rea lly aware
of new sta tions on th e air.

I co uld d iscuss how muc h pleasu re we
have all de rived fro m looking at one
ano ther as well as talking to one ano the r.
But I hope yo u will discover t h is for
yourself. We have 18 sta tions, an out
grow th of four original anchormen who
coe rce d, en ticed, and fran kly used bigger
ham mers on the heads of the skeptic s
.. .who otherwise would be calling their
heads off trying to raise Au nt Zelda on th e
five-me ter band.

Well, I ho pe I have elicit ed your inter
est , be cause now we come to th e ma in
purpose of this article , which will be my
attempt to illustrate th e most economically
feasible way to insure your success on AS.

Aft er a year or so of playing with
various combinations of antennas, pre
amps, converters, receivers, cameras , trans
mitters, video modu lators, rf amplifiers, I
have arrived at wha t is a simp le an d
effective sta tion setup, easily affo rded by
the average ha m, and easily pu t together
into a working system. Let's divide the
sta tion in to three basic systems: receiver ,
tr ansmitter , and anten na .

Antennas

Good reliable receptio n and trans
missio n at 440 MHz req uires a high-gain,
wide-bandwidth anten na. Most of th e
fellows are using the new Cushcraft
20-e lement DX array in co mb inatio ns of
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20 , 40 , or 80 elements at heights of 50 - 80
feet , fed wit h lo w-loss coax whi ch matches
th e antenna impeda nce of 50n as well as
the output of a 50n tran smitter. Large
diameter " har dline " (available fro m Deane
Kid d, K7ZIR, in Beaverton , Oregon, in 55
ft coils at a cost of $20) ex hibits a loss of
less t han 0. 5 dB at 45 0 MHz. It is
wate rproof, co nforms to any structure, can
be bent and filled with bottled gas to
eliminate moisture. RG-9 is also good at
these frequencies, sligh tly be tter than
ordin ary RG-8, which will exhibit approxi
mately 5 dB loss per 100 ft.

As the video portion of the signal must
be 10 dB above the aud io, fo r best results,
I urge that you obtain the best coax you
can, terminating preferably with Type N or
BNe fittings at every poi n t in the sys tem .
Th ough almos t any an tenna will work, I
recommend the co llinear because of it s
reliable gain and ba ndwi dth. Remembering
Sam Harr is' adage , "If your antenna d id n' t
fall down last win ter, it wasn't big
eno ugh," I sugges t that the bigger and the
high er, the better.

Transm itters

Pro babl y the easiest way to get on TV is
by converting a 450 MHz commerc ial FM
transceiver, such as an RCA CMU-IO or 15,
using 5894s in the final, a GE " Pre-Prog,"

or a Mot or ola T-44 (both with 2C39s).
These units arc available complete with
receiver , transmitter, crysta l ovens, and dc
power sup ply for around $35.

Tuning the transmi Lte r is no t much
more complicated than ob tain ing a crysta l
for the frequency you desire to work. Here
in the tri- state area of New Jersey, New
York, an d Pennsylvan ia, we are usi ng
439.25 MHz. It is a reasonab ly simp le
ma tter to adjust t he var ious stages in the
transmitt er with the help of a YOM, wh ich
will plug right int o ex isting test points . The
tuneup proc edure invo lves about a half
hour of time.

Once yo u have obtained approxi ma te ly
15W of rf ou tp ut from th e st rip, all that
remains to be do ne - and don't let it scare
you - is building the video mo du lator.
W6QUI has designed an excellent two
transis tor video modulato r which can be
bu ilt at a cost of approxima te ly $10,
incl uding a printed circuit board available
from Tom O'H ara (W60 RG) at a cost of
$3.50. It uses only a handful of solid-state
comp onents and has been found to be
capable of reliab ly modulat ing the 2C39
final. Simply run a" lead (t he shorter the
better) fro m t he ou tput of th e vide o
modu lator to the grid of the final, and
apply 100V de (regulated) to the video
modulator.

Fig . 1. This block diagram sho ws the true simplicity of a typical ATV stat ion .
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Messy and m ickey mouse, bu t wh en all th e
jumper wires are connected and the zip -cord
extension s are plugge d in, it really works.

All tha t remains to complete the tra ns
mitting side of the stage is a camera. T V
cameras are available from many sources
and range in price from approxima tely SSO
for a used Jap came ra , to $300 fo r a new
one, and $ 100 to $ 1000 fo r a goo d-q ua lity
U.S.-made type. All of th e mo dern small
transistor cameras produce enough peak
to -peak voltage to drive th e modula tor
(about 2V).

After you have the system on the air
and are mon ito rin g, it's a good idea to
sample so me of the rf t hro ugh a video
detector, coupled to eithe r a scope or a
video mo nito r so that you can wa tch the
off-the-air picture as yo u play wit h the
bea m cont rol on the camera, the video
mo du lato r gain co ntrol, and the tu ning
controls on the transmitter. This will insur e
that you are watching the actual picture
yo u are transmitt ing, ra ther than an over
loaded T V set which will tend to d isto rt
the picture.

Incidentally , just conn ect a carbon mike
to th e micropho ne input 0 11 the transmit':
ter, as the strip serves for both FM and
AM the fun ction of transmitti ng video and
audio simulta neously on the same fre
quency. The separat ion of audio and video
is done at the receiver.

Receiver
T he receiving setup is even easier to

organize and get working, part icularly with
GE or RCA receiver strips. Very simply,
it's just a qu esti on of obtaining a crystal at
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the proper frequency, plugg ing it into the
crystal oven , ap plying voltage, and tuning
the various stages for best received signa l,
or by letting anyone with a frequency
meter and a signal generator t weak each
stage fo r maximum. Ed. Note: T-445 can
be a pain, though. Even though they're
probably the best performance-wise, you
may have a to ugh time ge tting the righ t
crystal. Some T-44s use a 10 MHz crystal,
o thers use a 30 MHz rock. And the actual
cry stal fr eq uen cy will de pen d on th e f re
qu ency of th e second oscillator, which
varies from unit to unit,

A nice feature of the Motorola is that its
receiver strips have an i-f output at 64
MHz, and through a coupling capacitor and
with a small piece of coax (72 ,Q) you can
pump this signal into channel 4 of any TV
set and get goo d reso lu tion and gain . A
balu n at the TV set ant enna termi nals will
transform the unbalanced 7S n up to 300 ,Q
balance d , to match the TV t un er. This
system will allow yo u to usc the squelch
already on th e receiv er st rip so that with
your TV Set off, you can always hear an
ATV ' er break th e receiver.

Incidentally vou can use t he transmit -, .
receive relay alre ady inco rporated in th e
transmitter str ip , fo r one-switc h op eration
or pu sh-to-talk , as yo u like .

So , there it is, and inexpensive, reliab le
amateur T V syste m that many fello ws are
using, and with which th ey are having the
time of their ham radio lives. My own
future plans call for co lor transmission
with stereo so und and the use of video
tape. A repeate r is now being built which
will serve th e three-state area - so, as yo u
can sec, th e action is there. All you have to
do is get in on it.

Any of the A'TV'crs wo uld be glad to
demon st rate their eq uipm en t in operation
as well as give you a hand wit h any
pro blems you may incur.

Don ' t let t h is article be just another
th ing. Go out and get th e part s, pu t it
together , and make it work. Then you will
be ab le to get a goo d look at my secret ary ,
WB2PQZ. She's an avid ATV'cr herself and
a real do ll .. .and she will be glad to give
yo u a demonstratio n .

. .. K 20JL·
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AMER ICAN MADE

Mobile 2 Meter FM Transceiver

Here IS what the 2 meter, FM
Ham World has been asking for.
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1900 Pend leton Pike, Indianapolis, Indiana 46226
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TRANSMITTER
The HR-2 transmitter uses phase modula
tion for t he ultimate in carrier stabi l ity.
Built in SWR load mismatch circ uitry
provides protection against open and
shorted antenna cond it ions.
Frequency Ran ge 144·148 MHz
Power Outp ut... l0 Watts (m in.) @ 13.6 VDC
Modulat ion Phase Mod ulation w it h

automa ti c dev iation l im it ing
Devi at ion ; Aut omatic Li miting w it h ln 

t ernar ad jus t ments . from
Q- 15KC devia tion

Mic rophone Plu g-In , hand held, h igh Z
Ceramic supp l ied

Chan nels . .....6 Crysta l co n t ro lled wit h
indiv idual trimmer ca pac i
tors for Freq uenc y netti ng

STANDA RD EQUIPMENT
Buil t -in 4" Speaker
Mobi le Mo un ti ng Bracket
50-239 Antenna Connector Socket
T & R Crystals fo r 146.94 M Hz
PTT Ceramic Mi ke

I $22900 Amate uron Y Net

RECEIVER

The HR·2 receiver is a double conversion,
superhetrodyne wit h highly select ive ce
ramic filter.
Frequency Ran ge 144-148 MHz
Sens itiv ity 0.35#-v (no m .) 200 8 Qu iet ing

Selecti vity 60 B Dow n ± 16KC
500 8 Dow n ± 32KC

Au dio Output
(3-4 !l Speaker) .....3 Watts 10% Di stortion

5 Watts Maxi m um
Cha nnels 6 Cry sta l controll ed w ith

pr ov ision for ad d in g an
additiona l 6 ch annels

I.F. Frequencies.....10.7 MHz & 455KHz

Pow er Requ irements.13.6 Vol ts (no minal)
Recei ve (squelched).l80 MA .
Rece ive (Max. au d io

output) 800 MA.
Tran sm it M 2.5 Am ps (max.)

GENERAL



T he tuning indicat or shown in Fig. 1
operates directly from the receiver s

audio ou tput . It can be used " as is" if
audio is tak en from the high impedance
phone output of the receiver. If a low
impedance speaker output is used then an
8rl/ 10 krl ste p-up transformer will be
required to insure an adequate signal ampli
tude at the grid of VI .

An inexpensive t wo-shad ow " tuning
eye'ttube is used . On e plate tunes in mar k
for RTIY or white in th e case of FAX.
Th e other plat e tunes in space for RTIY or
black fo r the other mod e. Two sets of
filt ers are used using eithe r 88 mH toroids
or 100 mH television-type induc tors. Th e
FAX filt ers are resonant at 2300 Hz
(white) and 1500 Hz (bla ck) respec tively .
RTTY filters are tuned to 2 125 an d 297 5
Hz. An addit ional 2295 Hz filter ins
included fo r tuning in narrow-shift RTTY.

Filter tuning is most critical of co urse
and should be within a few hertz. You can
either purchase t he tuned filters from hams
engaged in the business or tune your own if
equipment is available. If you decid e to
tune the filt ers, a frequen cy co unter , sta ble
audio oscillat or, and high-impedance elec-
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~~
~~ Don Kadish WlOER~
~ 135 Barbara Road :/"/

Wal tham MA 02 154

tronic voltmeter with good frequency re
spo nse is required. The eq uipment setup is
shown in Fig. 2. I Mn resistor is used
bet ween the oscillat or and th e tuned cir
cuit under test to insure th at a high Q is
maintained .

Fig. 1. Double-eye tu ning indicator.

Most audio oscillat ors have a fairly
low-im pedan ce ou tp ut (on the orde r of
50 0 m whi ch wo uld decrease the Q of the
tuned circuit. As a result , th e tuning would
be broad. Th e capacito r (F ig. 2) should be
a high-grade Mylar type. Tolerance of the
capa cit or is not critical since tun ing will
depend on adding or sub tracting turns
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V2A
1/ 2 12AX7

V, .0 ' .0'60. l MEG 2 V,to 6AF6
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.EG
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15 mA

.. ~ pF
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Fig. 2. Circuit and equipment setup
fo r tone calibration .

from the induct o r or varying the tuning
slug if a 200 mH TV width control is used .

Table I shows capacitor values fo r 88
and 200 mH indu ctors. Set the aud io
oscillator to the desired filter frequency
with th e aid of th e frequency coun ter.
Vary th e oscillat or amplitude until the
voltmeter (ac scale) indic ates an arb itrary
voltage. A low -am plitude out put from the
oscillator is preferre d to minimize the
po ssibil ity of saturating the inductor. Tune
the filt er for a maximum indication on the
voltmeter . This insures para llel resonance .

Because of the high Q of 88 m H toroid s
it might be necessary to swamp it with a
low-value resistor, allow ing sligh tly bro ader
tu ning. TV wid th co ils if used, are broad
enough, making the resistor unnecessary.
However, if 88 mH toroids are used. pla ce
a 150 n resistor in a se ries with one leg of
each indu ct or . If the filters are too sharp,
stations with shifts sligh tly divorced fro m
th e standard will be out of the bandpass
and not received . The described te chn ique
can also be used for tuning RTTY demod
ulator filters.

When an RTTY stat ion is received and
the receiver is tuned to mark (2975 Hz).
one of the tuning-eye shadows will close. A
space signa l will close the othe r shadow.
The white or black transmiss ion fro m FAX

Table 1.

Frequency , Hz L , mH C,IlF

1500 88 .125
2 125 88 .068
2295 88 .047
2300 88 .047
2975 88 .0 33

1500 200 .047
2125 200 .022
229 5 200 .022
2300 200 .022
29 75 200 .0 15

(2 300 and 1500 Hz) will close its respec
tive shadow. Shadow width is controlled
by the 10 kn po ten tiometer whi ch varies
the grid dri ve at VI.

It will be found that the indicator is an
adjunct to an y RTfY or FAX demodula
tor. . . WIOER-
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B eing qui te ac tiv e on two me ter FM ,
I' ve recen tly felt a need to add some

versatil ity to my se tup by installing a
remo te control system fro m my mo bil e to
ba se st ati o n. T he circuits I came up wi th
are ex tre me ly stable and reli able thro ugh
wide tem pe rat ure and volta ge variat ions.
The encoder an d decoder ar e eq ually us
able for sub contro l of co nvent ional tone
cont ro lled in-band repeaters.

Encode r

T he encoder is a standard LC fee dba ck
ty pe, and is as stab le and acc urate as th e
quali ty of the compo nen ts used in th e
collector circ uit. I used a standard 88 mH
toro id for the ind uctan ce , and then figured
ou t C I and C2 fr om f~ 1/(2rr.,fLC) where f
is freque ncy in he rtz , L is ind uctance in
henrys, an d C is ca pacitance in fara ds. Th e
cap ac itors are in a ratio of 1: J to get a high
Q. so af ter arriving at IO(C I )2 /1I(C I)~C

36

Bo b Ker tesz VE2BZK
779 4 Kildare R d.
Cote S t. Luc 268, Quebec
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it CI VALU E IS 10 T IMES C2 ,

(C2 SHOULD 8E O ,O~-O,25 "F)

'"o
21\12925

cant. an page 38
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SENTRY

If you h ave n't

a lready rece ived

a copy o f o u r NEW

1971 Catalog of Precision

Q u a rtz Cr y stals & El ectron ics

for t he Commu n ic ation s I nd u st r y .

SEND FOR Y OUR COPY TODAY!

Somewhere alo ng the line , in vir
tu ally eve ry ham re peater in t he
world . you ' ll fi nd a coupl e of Sentry
crystals.

Repeater o wne rs a nd FM " o ld
ti me rs" don 't take ch an ces w ith
treq uencv -cthev ca n't afford to. A
lo t o f repeater users d epend o n a
rece iver to be on frequ en cy . ro ck
stab le.. .in the dead of w int er o r the
midd le of J u ly. T he repea te r crowd
too k a tip f rom the commercia l
"pros " a lo ng t ime ago -and went
the Sent ry Rou te.

T hat 's one of t he reasons you can
depend o n yo ur local repeater to be
t here I pr eci sely the re) wh en you ' re
ready to use it . FM'ers use the
repeater output as a freq uency stan
d ard . And fo r ac cu racy . crys t a ls by
S ent ry are TH E sta ndard.

IF YOU WANT T HE BEST,

SPEC~FV SENTRV CRYSTA LS.

"Ask the Hams and Pros

Who Build Repeaters!"

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (4D5) 224-678D
TVVX-9 10-830-8425
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to get the value of C I , then multiply th e
resu lt by 10 to det er min e th e value of CZ.
For thos e who .are mathematically lazy , 88
mH , 2 J.l F and 0 .22 J.lF will give you
approximately 100 0 Hz, Use at"least 10%
mica capacit ors for C I and CZ; otherwise ,
you will have stability pro blems. The trans
istor can be just about any general purpose
NPN yo u have around . Th e out put sho uld
be co nnected to your mike in pu t , and the
con tro l adjusted to give about 5-10 kHz
deviation.

Decoder

The decoder is a twin-tee circuit fol
lowed by a d o amplifier. Th e input level
control can be brought dow n to give yo u a
ban dwi d th as na rrow as ±30 Hz! The two
inp ut diodes clip th e incomi ng signal to a
max imum value of 0.2V pea k to peak ; they
can be any general-pu rp ose germaniums.

The ou t put of the decoder is rectified
and fed to a standard dc amplifier ; th e
relay in the collect or of Q2 is th e on e 1 had
in my jun kbox, so you might have to
experiment with th e value of RS; the relay
sho uld close at abou t 6V and 6 - 10 rnA.

38

The in put should be connected to the
discriminator output of the receiver. Th e
input pot sho uld be set up so that the relay
closes reliably every time the encod er is
keyed ; it helps to have a frie nd stay home
to adjust it whil e yo u drive around . A
30 -5 0 IJ. F capacitor can be conne cted aft er
the diode to give a turn -on time de lay of 3
to 5 seco nds ; this will no t be applicable to
sta ndard repeater s, but it could prove quit e
benefi cial for rem ote co nt ro l fo r those o f
you who have friends wit h strange sen ses
of humor. Wit h the capaci tor in the circuit ,
an audio generator sweeping your fre
quency will not tr ip the decoder.

A heavy du t y relay mu st be connec ted
at th e output , since the contacts on a
sens itive relay are rat ed at only a couple of
watt s; a ra tc he t re lay can also be used for
lat ching on- off operation .

One final no te : If you are going to use
the system through an open re peater , be
discreet. It is very an noying for people
moni tori ng the fre que ncy to hear tone
bursts coming thr ough ; and fina lly, be sure
to 10 eac h time you use the un it.

...VE2BZ K
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Here's The Mobile
FM AFTERBURNER

Delivers 50 Watts 01 Punch
on Z Meter FM ,

The Varitronics PA-50A is a completely solid
state Class C RF amplifier designed speci fi
ca lly for use in mobile amateur FM applica
tions. Internal RF switching makes the PA-50A
useablewithany amateur FM transceiverwith
10 watts" output. Balanced emitter devices
are employed which are complete ly insensi
tive to high VSWR or even no load conditions
at its output. This ha ndsome and ruggedly
built amplifier is styled like the IC-2F trans
ceiver, featuresacalibratedoutput meterand
is suppliedwith mobile mounting bracket and
DC cord. For the big signal on FM, try it!

SPECIFICATIONS
*Orive Requirements ... 12 Watts Maximum

5 Walts Minimum
RFOutput 50 Walts - less

. with lower drive or
input vo ltage

Power Requirements 13.5 VOC @5Amps

Impedance 50Ohms In/Out
Frequency Any Portionof

Amateur 2 Meter
Band

SpuriousProducts 50DB Down
Dimensions 6" X7" X2"

Manufa ctured by Varitronics . .. still the leaders in quality amateur FM equipment.

See it at your de alers.

VARITRONICS INCORPORATED
2321 EAST UNIV ERSITY DRIV E · PHOENIX , A R IZO NA



ON.. EFFICIENCY
ORGANIZATION
and

MAGAZINES

Terry F. Ritter WA3BKC
8 108 Bandera Road
San Antonio TX 78288

Contrary to pop ular belief . the mo st
efficient method of o rganization is no

orga nizatio n whatsoe ver. In the case of a
personal magazine co llecti on, if you could
remember the pre cise location of every
art icle you have accumulat ed, you wo uld
never waste tim e hunti ng for a particular
sche matic, or putting t he copy ba ck in it s
" prop er place." Sin ce most of us do no t
have perfec t memories, some ·organizatio n
is necessary to fin d the informati on we
need in the mess we accumu late . The
impor tan t thing to remember is: the more
organized (and complicated ) a system is,
th e less efficien t it will be.

Indexes are remarkably inefficien t
devices for using information . A typ ical
index assigns each ar ticle an ind ividual
pos ition and locating f i le card . To use the
ind ex as efficien tly as possib le, one mu st
keep bo th the magazin es and the file cards
in order. Additionally, when one is inter
este d in information on a single topic,
th ere is generally a separate magazine to
find for each art icle, and a page to mark so
one can refer back to it. Man y of these
articles will be useless and the magazines

40

must all be replaced in orde r when the
project is complete, or i f the library is to
be used again.

The me thod I use requires a minimum
of organizati on as well as the wholesal e
destru ct ion of the magazines in order to
separate the individual articles. For those
of us who enjoy collecting th e co mplete set
of magazines, this thought is like being
against apple pie, mothe rhood, and The
American Way . Nevertheless, information
y ou cannot fi nd is useless, so if yo u want
to keep your magazines int act , I suggest
yo u star t in on yo ur first thousand file
cards, while the rest read on .

A ll pages of each important article mu st
be removed from the magaz ine and stap led
together. Each article shou ld be marked on
the top of the first page with filing subject
(and magazine and dat e, if not printed in
the arti cle itself). All articles of the same
subject are pla ced in a manila file fold er
which is filed alphabeti cally according to
subject. The topics sho uld be carefully
chose n for their ideas , or underlying prin
ciples rather than th eir English nam es. Fo r
examp le, in one file labeled " mixers" I
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keep arti cles on rf mixers, rf converters,
AM modulators and demod ulat ors, and

other relat ed devices. Af mixers are filed in
my "hi-fi stereo" fo lder , and ot her sys tems
of mod ulation are also file d separately .
Those articles whic h are redundant or no t
worth keeping are discard ed with the
advertising, but make sure to keep every 
thing you could ever poss ibly want. The
volume of the in formation will be reduced
at least by half, and probably more.

Occasionally an article is important in
more than one area, so a no te must be
placed in one file that the article exis ts in
another file, or (wonder of wo nders) a
duplica te made. Often, articles des tined for
different files conta in a com mon page .
These cou ld be handled in several ways,
bu t I ha te to separate the pages of any
article, so I bind these articles together,
marking the topics of in te rior ar ticle(s) on
the first page. Then the whole thing is filed
under the subjec t of the most important
article, using no tes again whe re necessary.
It is important that the system b e kept
manageable ; when a fo lder fills up , it is
time to discard so me useless articles in the
folder , or start a new sub division of infor
ma tion .

This system pays for itself in the b lind
ing speed with which one can find the
de tai ls of a part icular idea or design (eve n
if you have forgotten where and whe n yo u
read it ), bu t there is more. All articles in
similar field s are filed together , which is a
trem en dou s advantage; if you want to
build a converter, all impor t ant ar ticles on
converters are in one place. In one fo lde r
might be schematics of the most recent
UHF converters, old VLF converte rs, as
well as articles on conversion theory and
design .

The disadvantage of the system lies in
not be ing able to identify a specific maga
zine per se . This would be a major disad
vantage to a library with many publishe d
indexes at their disposal, but for the
individ ual who wants to use the informa
tion , the disadvantage is mostly imaginary.
If the article is impor tant , it will be in the
proper file .

.,. WA3 BKC·
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See your

DEALER
for

DRAKE
products

.

Over 250 Pieces
of USEO EQUIPMENT on SALE

Be sure to check t h is li st-over $20,000 wort h
of good used Receiver s, Transm itters and Trans-
ceivers offered at t hese reduced pr ices! While
th e stock lasts ~ let us serve yo u?

We have Signal One CXTs
in stock ready to ship

Sandy Jackson mqr - T .T.Freck W4WL
FRECK RADIO & SUPPL Y COMPANY

38 BILTMORE A VENUE
ASHEVILLE, N ORTH CAR OLINA 28801

QRX QRL! No' new repair jobs can
be accepted until further notice.

PANTRONICS OF V IRGINIA, IN C.
P.o. Box 209

Annandal? Virginia 22323

4-1000A FILAMENT TRANSFORMERS
7.5 VCT@2 1 AM PS 117 VAC PR IM A RY

3%"H , 4%"W, 3%"0. NET WT. 8 LBS.

$14.95 PPD

PETER W. DAHL CO.
5325 A nnette Av e.

EL PA SO, T EX AS 79924 Te le;9 15-75 1-4856

LARGEST ASSORTMENT of
BRANO NAMES

Y ou can save enormous amou nts of m oney
w hile choosing from a complete line of trans-
ceivers, receivers, transmi tters, etc.

WE HAVE EVE RYTHING IN HAM GEAR
SAVE MONEY OROER BY MAIL

CB Radio co.. Inc. 89 Aspen Ad .
Swampscott, Mass. 0 1901 61 7-598 -9700

Tell our advertisers you saw it in 73/
(Ev en if you didn 't.)
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Bill Hoisington K 1eLL
Far Over Farm
Peter borough NH 03458
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This article describes a low cost, two
transistor co nver ter for use on the 220

MHz band, using any of the " police band"
FM receivers that cover 146 to 180 MHz.

Th e a va ilability of th ese po cket
receivers, made by the Nagasaki Hardware
Co. , in the Not -So- Far-East-Now, was
highlighte d by K9STH in 73 Magazine,
July 197 0, page 44. A recent proposal to
open up 220 MHz for no-code hob byists
pro mp ted the building of a foundation
converter as an almost instan t mea ns of
seeing what cou ld be don e today with
low-cost solid-st ate 22 0 MHz rigs. The
Allied-Rad io Shack Mod el A-2587 was
used as the i-f, discriminator , and af , on
abo ut 170 MHz. This is th e output fre
quency of the convert er being described
when using a 50 MHz cryst al in the
oscillator.

The A-2587 receiver uses a miniature
telephone jack for the son an te nna con
nection , but as long as it wor ks, who is to
say no? The insertion of this " ant enna
plug" int o th e an te nna jack on th e receiver
also cuts off the ex te ndable anten na very
nicely.

After remov ing the telephone plug from
one of those little plasti c-wra pped white
earphones th at always accompany a Jap

receiver , I converted it to an " RCA phono"
adapter, mak ing up the 170 MHz co nnec
tion be tween the converter and th e
receiver.

Figur e I shows the co nverter circuit
using a Moto ro la HEP 56 transistor , good
for 750 MHz use, as the mi xer , and a HEP
55 for the 50 MHz oscillator.

No attempt to achieve low-loss high
efficiency was made , because the later

F ig. 1. Schematic, 220 to 170 MHz FM con 
verter.

42 73 MAGAZINE



RECONDITIONED HAM ~QUIPMENT

Reg. NOW
$89$54

109 79
89 49

109 75
6 4 39

Reg, NOW
NO 589 5 % 95

Reg NOW
NO $2 195 $ 1750

The item s listed be low are brand 'new an d
ca rry the full manufactu rer s New Eq uipme nt
Warranty. Some items hav e been on d ispl ay
but most are Fa clOry Sea led,
ND:= New Displ ay FS := Fa cto ry Se a led

e r r
LK·2000HD Li near

SWAN Reg . NOW
410C Remote VFO for 50 0C F5 5 115 $100
405 MARS esc. for 350 500 F5 45 35
TY ·2 2m Xmit conv. FS 295 225
260 Tra nsc ei ve r FS 435 369
350C Xcv r ( no s upply) FS 420 370

VARITRO NICS - New C lose -out Reg Now
FOFM -2 12vdc 2m FM X cv r (5 wa tt s

Input ) wit h SP· I Batte ry Pak $262 $199
FM20M Mobi le Li nea ' for above 150 89
F M20BM Base Lin e ar & AC supp ly 23 5 125

SIGNAL /ONE
CX-7 T rans ce iver

EICO
75 1 AC supply · kit F S
75 1 AC s upp ly ' wired F S
752 DC supply kit FS
752 OC sucply . wire d FS
HF T 92 K AM-FM Tune r k it FS

$175

<69
e

$199
299

I C E (a s-i s \
ICE- l 2m Xcv , s 75

JOHNSON
122 YFO s 19
Ran ger I 89
Val iant I 139
Va liant 11 189
SSB Ada ptor 175
Pace ma ke r 149
Inva de r 200 225
275w Matchbox '5WR 69
6N 2 VHF Xmtr 85
TR Switc h 19
Signa l Sentry 9
100kc Calib rat or 9

KNIGHT
T-15OA Xmtr
TR- I06 6m Xcvr

HUNTE R
IDOOA Li near s up

2000A Linea r

HALLICRA FTERS
5-3 80 Rec ei vel s 34
5X-88 Rece iver 389
5X- 117 Rece iver 199
5-200 Rece ive r 49
5X-130 Re ce ive r 149
5X-146 Receive' 189
R-46 Spea ker 9
R-SO Spea ker 12
HT ·32 Xrntr 225
HT -32A Xmtr 249
HT -33A li nea r 275
HT -37 Xmtr 199
HT-46 Xrntr 275
SR -150 Xcvr 289
PS- 150- 120 AC s up 75
MR-150 rac k 19
SR-500 Xcv, 225
P-SOOAC AC s up 75
HA-4 Keyer 39

HAMMARL UND
HQ-IOO Rec e iver $ 99
HQ-I OOC Receive' 109

5 39

'"49

5 9

'"29

'"34
m
275
299

"49

"» s
75

m
'"'"

"09

",

COLL HlS
75A-2 Rec ei ve r S219
Spea ker (A I , A2 ,A 3) 9
755-\ Re cei ver 325
755-1 w · blanke, 375
75S-3 Rec e ive r 425
325_1 Xmtr 375
32S-3 Xmtr 575
312B-4 Co ntro l 149
3510 -2 mount 79
516F -2 AC su pply 115
516E-2 DC (28v) 95
Mp·1 DC su pply 119

EICO
730 Modulator
7S3 5SB X cv r
75 1 AC su ppl y

R_L. DRAKE
2AC ceubretcr
2B Rec ei ver
2BQ sp krQ-mult,
2C Rece ive'
2CQ s pkr ·Q·mu lt.
5W-4A Re ce ive r
R-4 Rec e ive'
R-4A Rec e iver
M5"3 sp e ak er
5C-6 6m c onvener
CC- I conv.conso le
TR -3 Tra ns ce iver
DC-3 DC supply
T-4 Reci ter
MN -2DOO match er
TC -6 xmit.conv.

CL EGGI
SQUIRES-SAN DERS

66 'e, 6m Xc vr 169
99' e r 6m X cvr 69
417 AC s up, mod , 75
Inte'cepto ' Rec 5249
Inte rceptor B Rec 325
Allba nder HF tuner 69
Venus 6m SSB ~mtr 199
416 AC s upp ly 75
SS Boos ter 49
55- IV Band Scanne r 27S

,&W
5IS B-B SSB ada pt
38 1 T R swi tch
424 low-pa s s

* 10 Day Free Trlall l.use only Shipping ChargesI * 30 Day Guarantee -* Full Credit Within 6 Months on Higher

Priced New Equipment * EZ Terms-Convenient REVOLVING CHARGE Payment Plan * Order Direct from this Ad !
AMECO ELDICO HQ- I OOA C Rec 139 T -175 6 _I Om Li near 69 SB I · L A Lin ear 159
(6-6 (28-30Mc if) S 17 T FP - I pa tch $ 25 HQ-I IO Receiver 119 $B-34 Tra nsceiver 279

~~ ~ ~4p~;~~:~f~PP IY ~~ 558,1000 Linear 175 ~g:: :~CR~~~,ve r : i ~ ~r~r~;~~FO $ 19 ~~i:~gxcalibrmor : ~

H~(?~::~P~~tr :: ~~~~~c ~:~:: :: ; $~: ~g: i;~c~i~~~ :; Hi ~~:~g~ ~~~e~v~~f H :::-:IC Mike 9
PSR-612 DC su pply 19 HQ- 170A immuni ze, 259 MIL LEN SW-117 A C suppl y s 65
GLQBE /GALAXy/WRl HQ- 180 Rec eiver 239 9065 1A GDO $ 75 SW·240 Xcvr ( iat e) 169
$c;out De luxe xmtr s 49 HQ-IBOAC Rec 3.19 NAT IONAL 400 Transcei~ef 189
LA- I Lin, Xmtf 69 SP -600JX- 26 (rac k NC- 125 Recei ver $ 79 406 B VFO 50
King 500A Xmtr 199 mt .) Rece iver 275 NC-303 Rece iver 239 4 10 V~O 75
s B-175 ss e X rnt r S9 5- 100 Spe aker 12 XCU-300 calib rato r 9 420 V 0 95
V_IO VFO 29 5-200 Spea ker 15 NCX-3 X c~r 169 VX-I VOX 15

g: : :~~ ~I £n:rl ~~~ ~~~r ;~~:~r ~~~ ~~o~~;:~~~~~~:VFo~H ~~~~~;::~::~~ , i~:
GT-550 Xc v, 349 No is e Silence r 19 AC-200 AC supply 59 117XC AC su pp ly 80
AC-35 AC supply 65 HEA T IT NCX-500 Xcv r 299 Ns- I noi se s ile nce r 24

~0:~~g ~;m~0~~ ~; GR-64 H~ece i v e r s 39 HRO-500TS spk r. 30 ~~~X6:~~~r os c , 2i~
RX-I Re mote VFO 49 ~~ :;OR~~~~~~~ r I :~ OMEGA· T 250C 6m Xcvr 339
VX-35 VOX 9 SB-300 Rece ive r 225 TE1 -0 1 no is e br idge $15 TV -2 2m T ra ns verte r

~~C-;~ ~~I~b r at or I ~ SB-301 Rec e ive' 249 P&H F ~~te~~ ::;,~ ~:;c~O) 2i~
SC-35 Spe a ke' 15 ~2:~ ~: ~~~~ : ~ ~ ~:~~~ L ine ar s 99 U, S. C.

~~:;~:~~~-~~; ;" 2!! !t~: :~~:~~,1~~: :l! ~~:/i:~~;;5 :,:: ;;j~~ ~::,~: ::M$5::
GONSET HA-I O Lin ea r 175 650A 6m Xc vr , VFO 99
Comm I 6m $ 79 HA-20 6m Linea ' 95 SIDEBA ND ENGINEERS
Comm III 6m 99 HW-32 20 m Xcvr 89 5B-33 Tran s c eiver S I79 WA T E RS
GC-105 2m Xcvr 169 HP-2 4 AC s upp ly 50 SBI -OC P Inverte r 29 369A Ref lec tometer $7 5
2m Li ne ar II 99 VF -I YF Q 19 s B2-0CP Inverte r 35 36 1 Codax keyer 49
90 lA AC supp ly 39 HW-29A (Six 'e r) 34
910A6mXcvr 199 YHF -I (Sene ca ) 139
911A AC s upply 39 HRA-IO- I Ca lib rato r 9
913A 6mLinea r 115 HW -18-3 160m Xcvr 119

g:i~ r~anSsU~~ I:er ;~ HE WLETT-PACKAR D
G-16 DC s upp ly 49 410B R rk,mt. VTVM
G-77 T, ans mitte r 45 S I50
GSB-IOO Xmtr 169 HICKOCK
Super 12 19 Cardcmanc T ube

T es te r

'" 0
FCC -90B Iooee ca l$ 12

CE NTRAL ELE CT .
QT- I Ant i-t rip s 9
Mode l B s lice r 39
GC· I compream p 34
DQ Q-multip l ie r 15

The BIGGEST - The BEST- In the MIDWEST

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Ave. Milwaukee. Wis. 53216

Phone (414) 442-4200
STORE HOURS: Mon & F" 9-9 Tues Wed & Thurs 9-5 30 Sat . 9-3



BASEBOARD

Fig. 3.220 MHz breadboard antenna .

Coils for all schematics are list ed in th e
follow ing chart :

7 SECT ION
ANTEN NAr

'3-1/2 in.

~TO CONV ERTER

For new readers th e 170 MHz diode
detector is shown in Fig. 2. It also t unes up
to 450 MHz, and will go down to 144 as
well wit h slightly smaller d imensions and a
35 or 50 pF capacito r, t hu s coveri ng three
amateur bands.

installation of on e or more low-noise figure
rf stages is assu med.

At any VHF sha ck with a crys tal within
the 48 to 54 MHz range on hand, this un it
can be assemb led, wired, and tested easily
in a day . The only t hing to watch fo r, as
always wit h an i-f near the signal fre
quency , is oscillat or har monics getting into
the front end. Th e third harmo nic at 150
MHz is pretty loud when you do tune
across it (which you do no t need to do, by
the way). This ha rmon ic can be dropped
20 to 30 dB by usc of a series 50 MHz
filter in the osci llator injection line, but
was no t found necessary here.

A small minibox will co ntain all the
parts for th is convert er if you want to
make a permanent unit ou t of it. It can
also be made to fit flat on the back of the
A-2587 receiver case if you want.

Generous use was made of Area trim
me rs, and hand-wound coils did the rest ,
with nothing criti cal showing up, except
that emitter oscillator inje ction was a must.
Base inject ion at 50 MHz int o a 22 0 MHz
mixer did no t work well at all.

A signa l gene rator, 170 MHz tuned
circuit (see Fig. 2), diod e det ector, and
volt meter were used to tun e up the circuits
and adjust the couplings. If you try and use
the receiver as the i-f wh ile doing this, you
may succeed, but I find that the sensitiv ity
tends to mask the desired result s. Suit
yourself on that. When yo u get a good
solid dc signal out of the d iode t uned to
170 MHz your converter and i-f output
circuit are real ly working.

COPPER CL/I O
OPEN TOP 80X

UNGTII • 3-11 2 ;n
WIOTK • 3 ;"
IlEIGIl T · 3 'n

LI • 1/2 • lon , WIRE
COUPLI NG LOOP

L2 · co PPER STRAP
3 'n. LONG x
I ",. WIDE

TUNES IS O TO 475 MK, GOOD VHF C/lP/l CITOR
WITK 3 STATOR PL ATES
/lB OUT 23 pF MAX ,

No . of Len gth Dia m.
Co il Wire No . t urns of coi l of co il Pos it ion

L1 22 2 1." 3/8" E nd of L2
insul

L2 18 3Y; Y;" 3/8"
bare

L3 18 4 'Yo" 3/8"
bare

L4 22 2 Yo " 3/8" End of L3
insu l

L5 24 15 3/8" on 6 /32 Tap in
pap er

re nt ert ube

Fig. 2.
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Because of th e lack of inex pensive
electr ostatic defl ection CRTs on the

surplus market an d the impracticab ility of
elec tro static deflect ion on CRTs larger
than 5 in ., I managed to apply magnet ic
de flec tio n to my SST V stat ion . Magnet ic
deflectio n tub es suc h as the 5 FP7 and
7BP7 1 are cur ren tly inexpensive and avail
ab le in large qu ant it ies on the surp lus
market; therefore , they ex ten d the mselves
to use by ama teurs on SST V with lim ited
resources.

Th e heart of my magnetic deflect ion
system is the defle ct ion yoke, which need s
some explanation. The yoke is a radar type
whic h was to be used in an electronic
(rathe r than mecha nical) ro tary sweep
system" . T he squ are yoke is a more com
mon olde r version , and the ro und yo ke is a
newer version man ufac tured by Atlas Coil
Co. for RCA. However, both types are
e lec trically iden tical. T he co ils have
bet ween 60 an d 300 ohm s de resista nce,
and they have a common red wir e to which
B+ is connected (Fig . I) .

These coils, though seldom advertise d ,
are rathe r inexpensively acquired from
surplus dealers because of their supposed
u selessness. My neighborhood sur plu s
dealer had 15 of these yokes selling fo r $2
ap iece. If yo u' re unab le to o btain these
coils locally , try writi ng some of t he mail
order dealers about th em; chances are
they 'll have so me. If th is fails, I am able t o
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supply a limit ed quantity at $2 apiece plu s
postage. You might also be able to obtain
an assem bly whic h conta ins th em, such as
the Be- I 092. One word of caut ion: Make
sure the coils are for the electronic system.
The bes t way to be sur e of this, if they 're
in a radar unit , is to check around the neck
of the tube for a selsyn ; if th ere isn 't one,
you' re probab ly in luck.

Standard 55-degree deflection coils for
TV are too inefficien t at the scanning
frequency to be used wit h anything less
than 200 rnA of curren t. How ever, t hey
may lend the mselves nicely for trans istor
wor k.

The deflection am plifier tubes aren ' t
crit icaL An y tub e capable of hand ling the
required curre nt can be used . To determin e
the required deflection curren t you can put
a low volta ge de supply and a me ter on the
coils, as shown in Fig. 2 . Bring up the
voltage (6 -1 2 V) until th e beam is fu lly
deflecte d from the center to one side and
that cur rent is your required defl ect ion
current. The B+ common on the coil can
be found by a resistance check since all
four co ils have identical resistance.

In MacDonald 's SSTV monitor" it was
necessary to change R IO from 50 Mn to
30 Mn to get adequa te vert ical deflection
on a 7 in. tub e. The .006 /IF coupling
capacitor from pin 1 of th e vertical trigg er
to pin I of the vert ical discharge tube
should be increased to .05 pF to discharge
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STEP UP TO TELREX
Professionally Engineered Antenna Systems

Single transmission line "TRI-BAND@ARRAY"
By the only test that means anyt hing ...
on the air comparison . . . th is ar ray co n
ti nues to outpe rfo rm all com pet itio n. _.
and has fo r two decades. Here's why
· . . Tel rex uses a unique trap design
employing 20 HiQ 7500V cera mic co n
densers per antenna. Tel rex uses 3 opti 
mum-spaced, optimum-tuned reflectors
to provide maximum gain and tru e FI B
Tri-band performance.

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

rain or shine
• Wi nd rating survival 110 MPH
• Patented broad -band coaxia l Ba lun
• Heavy-duty steel gusset mount ing

plate
• A luminum boom 2 in., 2lh in. 0 .0 .

x 18 It.
• l arge diamete r, .058 wall ta per

swag ed du ral elements for min imum

weight and exce pt iona l strength
to weight ratio
Sta inless stee l elec tr ica l hardware

With a Telrex Trt-band Array you get 49
Ibs. of edu cated aluminum eng ineered
and buil t to provide many, many yea rs
of per fo rman ce unmatched arou nd the
world by any other mak e. l ongest ele
ment 36 ft. Turning radius 20 ft. Shi pping
weight 65 Ibs. Shi pping container 13 in.
x 5 in . x 13 ft.
Note: If not available from your dealer,
order di rect. You'l get fast , personal
service.

Tel rex Labs are design engineers, inno
vators and manufacture rs of the world's
finest ;.'4 to 160 meter co mmunicat ion
system s and accessories priced from
$25 to $25,000.

For technical data and prices on co m
plete Telrex,.li oo . write fo r Catalog Pl 71.

Elements shorte ned
to show details.

TB5EM S395 '<..;",""':

~~

BALUN

TRAP

Some thoughts from Mike Ereolino, P.E. - W2BDS, Telrex Chief Engineer • . .

" I've been in the ga me " Good antennas such as " Our 'Big Bertha' systems
over 50 years (po unded t hose we bu il d can be cos t mo re than a Ro ll s
brass for 25) and foun d out ruined in two minutes by a Royce. Three of our cus-
a long time ago that an- tinker. So put 'em up and tam ers have bought two of
tcnnas were the weak lin k. leave 'em up the way we them . . . that's li ving."
We changed all that." make 'em."

------I-::el.ex COMMUNICATION ENGINEERING LABORATORIES,e • I TV And Communications Antennas Since 1921
Asbu ry Park, New Jersey 07712 201-775-7252



C3 du e to the higher cha rging voltage .
Transformers T3 and T4 in th e video
circuit can be changed to a plate-t o-push
pull-grids ( 1:2 rati o) in terstaged trans
former since brea kdown voltage no lo nger
is a critical facto r.

v,

v,

Fig. 1. Radar de flection yo k e.

~ UK 22K,W

Fig. 2. Coils must be mounted on CR T and the
CR T m ust bave th e same post accelerator voltage
as your monitor will supply .

Th e input to the deflection circuit
should be at the junction of the 27 kn
resisto rs in the cat hode circuit of V7 .

The 200n wirewound balance control
should be set so that nearl y equal curren ts
are drawn by each tube. This can be
determined easies t by temporarily adjust 
ing the bias controls for maximum resis
tan ce, grou nding th e grid s, and remo ving
screen voltage. Then adjust the contro l to
approximately equa l voltage on the cat h
od e.

Th e 500 kn bias con trols should be set
by feeding a 15 Hz signal in to th e ampli 
fiers and putt ing a scope on the catho des
of t he ou tput tubes. (On the 15 liz
amplifier one end of the catho de by pass
has to be removed temporarily .) Adju st th e
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bias co ntrol for the best sawtoo th wave
forms on the scope. Since the vertical
signal is practically d c (.07 5 Hz), the 15 Hz
signa l will have to be tem porarily used in
making the bias adjustments for the verti
cal deflection amp lifier. Slight ba lancing
can be mad e with the bias controls, if
required , as long as the waveform doesn 't
chang e too much.

If a 5 in . tube is used it may be
necessary to increase the scre en resistor to
lower the sweep of the unit , or a 100 kn
2W pot cou ld be wired in if a gain co ntro l
is desired . If a larger CRT is used it will be
necessary to increase plate voltage and
per haps change tub es, dep ending on how
much defl ection is needed . Keep in mind
that if a larger CRT is used it must have
approx ima tely a 55-degree defl ect ion
angle.

The high voltage req ui red fo r the elec
t rostatic CRTs can be eliminated , although
a 4 to 8 kV (depending on CRT) po sta ccel
era tor rf supply will have to be built. An

alternate circuit for the - 120V line in th e
monitor is shown. Th e rf supp ly is fairl y
str aightforward ; C I and LI are resonant at
approximately 15.750 kHz. Almost any
horizontal ou tput tube can be used for V3 .
For a 5FP7 only 4 k V is needed so the
booster diode can be eliminated. If greater
than 8 kV is needed for the CRT it may be
necessary to put some inductance in
(where the T V set's deflection coils were
connec te d) to make up for not co nnecting
the TV set's deflect ion co ils, or if this
doesn't help, a voltage doubler can be used .
Ju st add anothe r 2-turn link fo r th e fila
ment of the o ther recti fier.

Th e new volt age divider string for most
magnetic deflection tubes is sho wn in Fig.
3 and needs no explanation. The .01 pF
capacitor is co nnect ed to t he grid of V I to
supply vertical retrace blanking, and can be
mov ed to the plate of V2 if more blanking
is required. If th is capacitor is connecte d to
the grid of V I , a 60 0V unit will do well;
otherwise, a 3 k V unit will be need ed
because of the inductive kick of the deflec
tion coil when the ver tical sync pu lse
comes.

For focusing of the CRT a perman ent
magn et unit with a cent ering con tro l would
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be best. If an electronic focus is desired ,
the circuit in Fig . 4 can be used for most
focus coils. Do not be tem pt ed to con nect
th is to the 250V line since this is arrived at
by a droppin g resistor, and th e changing
cu rrent of the focus coil wit h adjustment
will vary the 25 0V line.
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(t he sur prise is tha t it's blue) or " steel
blue." These gels can be bought for 40¢
from a theatrical supply house.

Also, mo un t t he phot omu lt iplier tu bes
at least 4 or 5 in. away fro m th e card and
slightly on an angle as show n in Fig. 6. This
is to redu ce shading. If the PMT is going to
look directly at th e CRT , mount it at least
8 in. away to reduce parallax . In any case ,

Fig. 5. Modif ications for using ma gnetic or elec
trosta tic deflection on K7YZZ's flying-spo t scan
ner.

V[fIT _

M<

Fig. 4. Electroni c focusing ci rcui t .

As for the B+ pow er supp ly. remember
it will have to supply an additional 160 rnA
for th e deflect ion amplifiers so ma ke sure
the transformer can handle it. Also make
sur e the supply is filtered well enough so
ripple doesn 't appear.

If t his t yp e of deflection is wan ted for a
flyin g-spot scanner suc h as K7YZZ'S4 it
could be done by using the circ uit in Fig.
5. I suggest that thi s cathode foll ower be
used even if you are using an electro st at ic
tube . I encountered too great a volt age
imbalan ce on my elect rostatic deflec tion
am plifiers to get th em to op erate linearly .

I would also suggest the use of a blue
filter on the face of the CRT , if a P7
phosphor is used , such as "s urprise pink"
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Digita l
Frequency Meter

';r ~" IT[] 2
."

III Jcro _z

' ...· 6

• Monitors you r " t ra nsmitted " signal

• Measu res Khz and Mhz
• Op erate s with a ny exc iter-t ransmi tter

11 to 600 watts- up to 30 Mh z)

• Larg e-brig h t " Nix ie" di splay

• 100 Hz Readou t
FM -6 Kit $139.50

Nlicro-Z CO .
Box 2426 Roll ing Hills. Calif. 90274

make sure the boxes containing th e CRT
and PMT are ligh t-tigh t . Paint the insides
flat black and use feIt or foa m rubber to
fill in any gaps in th e wood joints.

Rem ember tha t in the monitor d riven
sweep is employed. Therefo re, it will be
necessary to be receiving an SSTV pict ure
for a raster to be displayed. If a test tape is
needed you can send me or mos t other
hams on SSTV a 3 in . blan k tape with the
speed yo u wish it re corded at (3 and 3/4
ips usually) and I will re cord you som e
pictu res. (Also , if yo u require a tape of the
three audio tones I can recor d that for you ,
but please incl ude re turn postage. ) I would
also like to hear fro m other hams building
SSTV or fas t-sca n TV equ ipment. If an y
difficulti es in co ns tructi ng this equipment
are encounte red fee l free to write me .

I hope thi s art icle will help you get on
SSTV with as lit tle d ifficulty as possible. I
would like to thank Doug (WB2 UDF) and
Bob Beach (WB2WRX) for their sup port
on the project.

These deflection yokes are essennel/y identical even thou gh their configurations d iffer. The square
yoke is the older ty pe. The roun d one , relatively m ode rn, is manufactured for RCA.

I I

F ig.6 . Phot omultiplier position ing and optical
system lay ou t.
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References:
1 Sources for CRTs:

Arcturus Electr onic Corp.
Fair Radio Sales Co.
United Rad io Co.

2 Rad ar Sy stem Fundam en tals, T\111-46 7.
3 A Co m p act S lo w ·Sca n TV Monitor,

MacDonald, QST, March 1964.
4 A S low-Scan Television P ic ture Gene rator,

Hutt on, 73, October 1967.
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better than the "Hot-Water 100"
...and a nickel cheaper

NEW

__ "'1'"

&_'" 0_e

Heathkit' HW-101 ...

AM-242R

(Please Print)

State Zip _
Prices & specificati ons subject to change wit hout not ice.

~ Ma i ! order prices; F.O.B. factory.

FREE '71
CATALOG

Describes these and
over 300 other Heath
kit s. Save up to 50%
by bui lding them your
self . Use coupon and
sen d for you r FREE
copy!

World's best low cost rig is now even better. The kHz max. @ 60 dB down. Input: Low impedance for un-
Hams at Heath have done it again . .. by add ing balan ced coaxial i n pu t . Output impedance: 8 o hm

sp eaker, and high impedance head ph one. Power ou t put;
important new performance f eatures to the f amous 2 watts w ith less tha n 10% d istortion. Spurious response :
HW·!OO. . . w ithout add ing t o the pr ice. That's Ima ge and IF rejection be tter t han 50 dB. TRANSMITTER :
Heathkit va lue . . . and th is is the rig . .. DC power i n put: SSB, (A3J em iss ion) 180 watt PEP (nor

mal vo ice, co nti n uous du ty cy cle), CW, (AI em ission) 170
Imp roved receiver circu itry now delivers 0.35 uV watt s (50% duty cyc le). RF po wer output : 100 watts on 80
sensi t iv ity f or 10 dB S + NIN. t hrough 15 met er s; 80 watts on 10 m et ers (50 o hm non-

d do ° ° N II reac t ive load ). Output im peda nce : 50 oh m to 75 o hm w it h
I m p rov e ia l drive mechanism. ew ba -bear ing less th an 2:1 SWR. Osci llator feed -t hro ugh or m ixe r pro d-
dr ive assemb ly provid es a 36 t o 1 knob to dial turn- uct s: 55 dB bel ow rated ou tp ut . Ha rm on ic radiation: 45
ing rat io .. . delivers 34 velvet -smooth knob revolu- d B below rated ou tp ut. Tra ns mit-receive operation: SSB:

t o 500 kH b d t PTT or vox. CW: Prov id ed by operating VOX f rom a keyed
Ions per z an segmen. t one, usi ng grid -b lock key in g. CW slu e-toner Internally

Front panel switch selection of SSB or CW filters . sw it ched to speaker or head phone in CW mode. Ap p rox i-
Now choose th e bu i lt- in 2.1 kHz or opt iona l 400 Hz ma t ety 1000 Hz t one. Micropho ne inp ut : Hi g h im pedance
f i Iter wit h JOust a f l ip of a switc h. w ith a ra ting of - 45 to - 55 ca. Carrier supp ress ion : 45 dB

down from sing le-tone o ut put. Unwanted sid eba nd sup-
Plus all th e features tha t made the "100" the pre ssion : 45 d B down from single-tone o ut put at 1000 Hz
world 's most popul ar transceiver, Add it al l up referen ce . Third order distor tio n: 30 dB dow n f rom two-

tone ou tput. RF com p ress ion (TALC *) : 10 d B or grea te r at
and you've got the new HW-I01 . . . a lot more rig .1 mA f inal grid c urrent. GENERAL: Frequency cove rage :
for a lit tl e less money. From the Hams at Heath, 3.5 to 4.0; 7.0 to 7.3; 14.0 to 14.5; 21.0 t o 21.5; 28.0 to 28.5;
of course. 28.5 to 29.0; 29.0 to 29.5; 29.5 to 30.0 (megahe rt z). Fre 

que ncy stab ility: less t ha n 100 he rt z pe r ho ur after 30
Kit HW-l 0l , 23 lbs . $249.95* mi nutes wa rmup from norma l amb ient co ndit ion s. less
KOt HP 23A AC I 191b $51 5* tha n 100 Hz for ±10% li ne voltage varia t ions. Modes of

I - , supp y, s. ... . . . . . .. . . .9 operation : Se lecta ble upper or low er si deba nd (sup-
Kit HP-13A, DC supply, 7lbs $69.95* pr essed carrier) and CWo Dia l ca lib rat ion : 5 kHz. Ca li 

bra t io n: 100 kHz crystal. A udio freq uency response:
SBA-301·2, 400 Hz CW f i lt er, 1 lb $21.95* 350 to 2450 Hz. Tr ansistors: MP F105 FET-V FO; 2N3393-
SBA 100 1 bl! t 6 lb $14 ')5* Vo lt age regu la tor. Rear apron connections: CW Key j ac k ;- . , mo I e moun, s. . 8 o hm output ; ALC in put; Power and accesso ry plug; RF
HW·I01 SPECIFICATIONS _ RECEIVER : Sensitivity: Le ss output ; Spar e. Power requ irem ents: 700 to 850 vo lt s at
than 0.35 mic rovo lt fo r 10 dB si gna l-p lu s-n oise to nors e 250 mA w it h 1% maximum ripple; 300 vo lt s at 150 mA
ra ti o fo r SSB ope ration. SSB selec ti vity: 2.1 kHz m in i- wi th .05% max im um ripple; - 115 vol t s at 10 mA wit h .5%
m um at 6 d B dow n; 7 kH z maxim um at 60 dB dow n (3.395 max imum r ipple; 12 volts AC/DC at 4.76 amps. cantnet
MHz filter) . CW select iv it y: (with op tiona l SBA-301-2 CW dimensions : 14'r. ." W x 6 0/, . /1 H X 13% /1 D.
c rys ta l f ilter in sta lle d ); 400 Hz min . @ 6 dB do w n; 2.0 " Tr ip le Action l ev el Con tro l ' "

r----------------~--- - ---- - --- - - .~==;iii·~··"··i·§·@-1"'4'Wl- - -
I HEATH COMPANY, Dept. 11·2 ~
I Benton Harbor, Michigan 49022 a Schlumberg er company
I 0 Enclosed is $ , plus shipping.

I Please send model (s) ~c-c~~--------------
I 0 Please send FREE Heathkit Catalog.

I Name--- ---- --,,= ==C-- - --- - - - -
I Address _

: City __~-~~~~-

I
~------------~--------------------------- -



Important
EaE Books
from SAMS

Solid-State QRP Projects
by EDWARD M. NOLL, W3FQJ. Building QRP
equipment offers t he ham a wonderful oppor
tunity to gain familiarity with solid-state
technology. since these rigs include t ransis
tors and/or integrated circuits. The low-cost
units described have power ratings from less
than 100 milliwatts up to about 20 watts;
both cw and phone rigs are included.
Order 24024, only $4.25

Semiconductor Amateur Projects
by LOUIS M. DEZETTEL, W5REZ . For the ham
who still takes pride in using his hands and
head, here are projects for 16 u seful, money
saving accessories , using easy-to-build semi
conductor circuitry. Units are for measuring
equipment, adding power and convenience,
converters, etc.
Order 24025, only . . $4 .9 5

73 Dipole and Long-Wire Antennas
by EDWARD M . NOLL, W3FQJ. Includes d i
meneions, configurations, and detailed con
struction data for 73 different types of wire
antennas. Appendices describe construction
of noise bridges, line tuners, and data on
measuring resonant frequency, velocity fac
tor, and SWR. Order 24006, only . . . . $4.50

73 Vertical, Beam, and Triangle Antennas
by EDWARD M. NOLL, W3FQJ. Describes the
design and construction of 73 different an
tennas used by amateurs. Each has actually
been built and air-tested by the author. Ap
p endices cover construction of noise bridges
and antenna line tuners, as well as measure
ment methods. Order 24021, only. . $4.95

Elect ronics for the Amateur
by LOUIS M. DEZETI'EL, W5REZ. Written spe
cifically for the amateur, this book clearly
discusses radio-wave propagation as it ap
plies to amateur band frequencies, reception
and transmission pertaining to ham equip
ment, and the special field of antennas and
how to feed them. Contains a ll the informa
tion required to pass the theory sections of
t h e FCC exams. Order 24022, only . . . $7.9 5

18th Edition of the famous E&E

RADIO HANDBOOK
byW I LLIAM I. ORR. W6SAI. Com plet ely updated
edition of the famous com m unicat ions book
that is the electronics industry standard for
engineers, technicians, and advanced ama
teurs. Explains in authoritative detail how t o
design and build all types of radiocommuni
cations equipment. Includes ssb design and
equipment, R 'ITY circuits, latest semicon
ductor circuits, I C 's, a nd special circuitry .
Order 24020, only $ 13.5 0

Radio Amateur's F-M Repeater Handbook
by KEN SESSIONS, JR., K6MVH. The definitive
work on t he vital and virtually undocumented
subject of amateur f-m repeaters. Chapters
include: P reparing and obtaining sites for re
peaters; H ow to build a repeater; and R e
peater applications. Includes an f-m repeater
directory. Order 24008, only. . . $6.95

Amateur Tests and Measurements
by LOUIS M. DEZETrEL, W5REZ. Shows how to
accomplish virtually all performance tests on
amateur transmitters, receivers, and anten
nas, and how to make required adjustments.
Order 24 007, only. . . . . . . . . $5 .5 0

Ham and CB Antenna Dimension Charts
by EDWARD M. NOLL, W3FQJ. Tabulates di
mension data in feet and inches for all the
popular antenna configurations. Ch arts are
so subdivided that an antenna ca n be dimen
sioned for a specific frequency range accord
ing to license class and mode of operation.
Ord er 2402 3, only . . $ 1.9 5

Order from your elec t ro nic parts
~ di stributor or send coupon below.

r-,¥- "l
I Howard W. Sams & Co., Inc., Depl . 73--2 I
I 4300 W. 62nd St., Indianapolis, Ind. 46268 I
I Send me the following books : Nos. I
I s "d. I
I 0 Send Free 1971 $ams Book Catalog I

I ~~.':':.. ", I
I Add'." I
l~~ ~at.~z~ J



by Ken W. Ses$ion~

K6MVB
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A cocte prac tice oscillator is prac tically
always a simple affair. But wit h a

good fC , suc h as Mot orola's HEP 570 , the
project can be ma de even simpler while the
circ uitry it self - wit hin the in teg rated
circuit - sta ys complex en ough to assure
plenty o f au di o gain , good stability, and
excellent qu ality of ton e .

The oscillator described her e was
designed by exper ts at Motorola, who
allowed for f'our "discrete" st ages, each
with a t wo-transistor capab ility , within the
framew ork of the lone fla tpack l C package .
One o f t he nicest features of the HEP 570
as th e osc illat or eleme n t is its economy o f
ext ernal parts. Apart from the pow er
swi tch , the telegraph key, the speaker, and
th e battery , the only addit ional
comp o ne nts required ar e two resistors, a
pot, an d three ca paci t ors. What co uld be
simp ler?

Con structi on is as sim ple as the
schematic (Fig. 1) makes it seem. One ite m
no t shown on the schematic, however,
cou ld make the job easier and save the
insec ur e bu ilder a great deal of grief: a
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suitab le soc ke t for th e IC. An advantage o f
usin g IC sockets is that if all do es not go
well right off, the IC remains isolat ed from
the res t of t he circuit while changes are
incorporated. Also , mo st hams use their
ICs again and agai n , for any numb er of
ap propriate pr ojects. Soldering of an l C
directly into a circuit will seriously cur ta il
it s u nive rsal utility. The packag e can't
stand too many sold er/unsolder op erations
be fore the leads give out. But with a
socket , th e IC stays like new and may be
used in as many projects as the builder ha s
sockets for. And changing th e IC fro m one
projec t t o another is no more difficult t ha n
ma king a tube change in an old-fashioned
rig.

Your ju nkbox will und oubt edly yield
t he resistors and capacitors necessary to
comp le te the oscillator project, but it is
unlikely that you 'II find t he right speak er
kicking around the shack . Since the o utput
of the amp lifier/oscillator is in th e vicinity
of 50n, a sta nd ard " in te rcom-type"
speaker is required . If the expense o f su ch
a speaker proves a bit much, there are
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PAR TS LIST:
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Rl 3.9 K
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SPl 45 Sl
INT ERCOM

4" SPEAK ER

Fig. 1. Schematic of the <IS-transistor" cod e
practice oscillator made wi th a Motod a REP 570
IC.

Fig. 2. If the distance betwe en operating stations is held do wn to a reasonable value a CW intercom
setup can be made with two or more code oscillators. If you've got kids in the family who can 't find
time to practice th eir code for the Novice exam, thi s arrangem en t is sure to turn th e trick.

other ro utes tha t might prove entirely
sat isfact ory , such as scrounging u p
match ing transformers that can be used to
dr ive either a speaker or an ex ternal
amplifier arrangement .

One met hod tha t has pro ved adequate is
to use an ordinary low-voltage pow er
transforme r to couple from the IC to the
speaker. A transformer wit h a primar y
winding of l20 V and a secondary of 12V
provides a reasonable approximation of the
proper turns ratio , and will deliver a fairl y
healthy audio signal to a 3.2n voice coil.
Sin ce pow er-ha nd ling capability is no
consideration, you can use the smallest
ph ysical size of transformer you can get
your hands on. T he only d isadvantage with
this approach is that it plays hob with any
attemp t toward miniaturiza tion.

A small chunk of perfora ted board
makes an idea l mounting bed . If the small
int ercom speaker is in your list of
"availables," you can easily mount th e
whole affair in an enclosu re no larger than
a tiny portable rad io. If you have to use
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the po wer tra nsfo rmer , you'll have to just
pok e aro und fo r a chassis wit h eno ugh bulk
to accom modate every th ing .

An obvio us "extra" that will enhance
the usefulness and attract iveness of yo ur
oscillator are ma tchirig jack and plug for
the send ing key '. This will also simplify the
use of an other code oscilla tor for two-way
operation.

To couple a pa ir of code oscilla tors fo r
two-way use, it is bet t er to par allel the
keys rather t han the speakers the mselves.
This approach keeps each unit from t he
labor of dri ving more than its fair share of
the loa d . Figure 2 illustrates an ex cellen t
room-t o-room interconnect method that
has alr ead y be en used to bring two new
Novices to the ban ds. (Learning the code is
fun if there is some ince ntive to study; and
a room-t o-room ,CW int ercom will work
wonders wit h harmo nics who might
otherwise be reluctant to practice. )

K6 MVH
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Motorola HEP Semiconductor Devices
NEW FUNCTIONAL ICs H EP-56 SILICON NPN HIGH FREE PROJECT BOOKLETS

C6004 lW Audio Power Amp. _. $2.60 FREQUE NCY TRAN SI STOR HMA·32 reProjects
C&l05 2·WAudio Power Amp.. . $4.35 .. great for VHF/U HF RF/IF Amps- HMA·33 FET Projects
C&l06 4-W Audio Power Amp. . . $5.50 Mixers-Oscillators up to 700 MHz HMA-36 Ham Projects
C6010 W'bandAmp-RF-IF-Audio $1.59 BVcbo 30V,Ie 100 rnA ..•..•. . . 51.44 HMA-37 Handyman Projects
C6001 FM IF Dift . Amp ....... $1.09

SIL ICON TR A NSISTORS
Send sett-eddressed stamped enve-

HEp-50 NPN 100 MHz .•.. • ...... .79
lope for free project booklets. _or

HEp·52 PNP 100 MHz ..•.. .. . . . . .95 request with your HEP order
Popu lar HEp·590 H igh Freq . A mp. SI LICON RF POWER
for AF ·IF·M ilters Direct Conversion Bcvr- HEP-7S NON lWPo@175 MHz . $2.95 HEP BOOKS
Balanced Modulator-Product Detector- S3001 NPN 5W Po @175 MHz.. $3.75 HEp·400 Solid State Projects . . .50
VFQ·etc.. .. .. . . . . . . . . .. . . . .. $3.99 53008 NPN 1.5WPo @200MHz $2.18 HEP·407 IeProjects . .. . . . . $1.00

JU NCTIO N FETS HEp·408 FET Projects . . . .. $1.00
HEP·80l Nchannet RF. ... . . . . $1.59 HEP·414 Power Circuits Book$2.00

DIG ITAL INTEGRATED CIRCUITS HEP-B01 Nc hanne! Audio .. . .. $1.59

HEp·556 ME CL3-input Gate . . . $1.79 DUAL-GAT E FETS WE CAN S UPP LY IF2004 VHF RF Amp·Mixer .... $2.50 ANV HEP DE VI CEHEp·558 ME CLJ·K Flip-Flop . . $2.39 F200] VHF RF Amp-Mixer:HEP·580 Hf L Dual z-lnput !late " .95 Diode Protected LOW·HEp·581 RlL Dual Buffer ..... .. .99 PLEASE INCLUDE .251 FOR POSTAGE
NOISE 2.6 dB@200 MHz$1.65 WIT H OR DERHEp·5B3 RlL J·K Flip·Flop ... $1.49

NEW TTL INTEGRATE D CIRCUI TS HEK-3 RAD IO AMATEUR KIT CIRCUIT
Contains (2) HEP·S90, (l) HEp·570 plus

SPECIALISTS CO.C3000P Quad 2-input NAND Gale Sl .82 book with 10 Ham Projects...... $5.95
C3002P Quad2-input NO R Gate_.$2.10 BOX 3047C3020P Dual a-input NANDGate. $1.82 HEK-2 FET EXPER IMENTER S SCOTTS DA LE . A Z. 85257C3041 P BCDto DEC Decoder. _. . S9.50 KIT Contains HEP-B01, HEP-B02 , HEP-
C3050P AND-DR·INV ERTGate. . $1.85 50, Hep-5l arid Instructions for 9 Pro- FACTORY AUTHORIZED
C3073P DualJ-K Flip-Flop. . . . . . S3.90 jects. . . . . . . .. . . . . . . . . ..$3.95 HfP DISTRIBUTOR

Thousands of Parts
IELECTRON IC PAR TS & EQU IPM ENTSS

See usU B,jilders for Bargains (no fliers)

DOW T RADING CO. INC.
18 29 E. Hunt ing t on D rive

D Uarte CA 9 101 0 - 2 1 3 -3 5 7 -3763
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FMRINGO
3.75 db GAIN

AR-2 - $12.50
WORLD'S BEST VHF
FM ANTENNA, IN
STOCK AT YOUR LOCAL
DISTRIBUTOR.
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Pete r J. Bertini K 1ZJH
25 7 Elm Street
Windsor L ocks CT 06096

THE

Meet the Beeper! A small transmitt er, a
light flasher circuit and a rnultivibrator
combined into one integral unit. The
Beeper 's unique circuitry utilizes eight trans
istors to send out a tone-modulated six

- 12VDC

cr
4Dmf<l
12VDC

ANT.

me 1; jgll I to any nearby recelveP.-~"'l"'.

ested in the Beep er can be used?
The Beeper is ideal for hidden transmitter

hunts, since its off-on transmitting cycle
add s to t he difficulty of getting a fix on the

+t2VDC
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Fig. 1. Schematic for the Beeper. A lI resistors are % watt.
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see the A1ann
for the best in USED FM
communications equipment

Two-Way FM Units· Walkies • Repeaters
Mobile Phone • Bases • Mobiles

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

M OTO RO LA MODEL S

T5 1GGV 6 Meter mobi le unit with accessories, 60W transmitter, 6/ 12V
vibrator powered in 15" housing : S 85

T41 GGV 6 Mete r mob ile unit with accessories, 30W tr ansmitter , 6/ 12V
vib rator pow ered in 10" housing , . .$ 64

T43GGV 2 Meter mobi le uni t with accessories, 30W t ransmitter, 6/ 12V
vibrator powe red in 10" hou sing $ 99

X53GAD 2 Meter mobi le un it with accessories, 2 separate BOW transmitters
wit h single revr 6 /1 2V Dynamotor 20 " case S 69

U44 BBT 450 MHz mobil e unit with accessories, 18W transmitter, 12V
trans istor powered in 10" hou sing _ $119

GE MODELS

MAl E 42 450 MHz mobil e unit wit h accessories, l aW transmitter, 6/12V •
vibrato r powered in 14" housing $ 99

MT 42 450 MHz mobi le unit with accessor ies, laW t ransmitter, 12V
tra nsist or powered in 14" ho using $125

RCA MOD EL

CPC R2A Persona l Fane po rtab le receiver co mplete with schematic diagram. $ 15

WRITE FOR FREE CATALOG

Conditions of Sale
Unless otherwise spe cif ied, equ ipment i s
used. and is so ld as-Is . All i tems sh ipped
FOB Tarzana. Cali f ornia. Cry:>t a ls. ovens,
ant ennas not i ncl uded un less specific all y
st at ed i n ca t a log. All equipment i s sold on
a trrsr-cc m e. f irst-served bas is.

A1ann COMMUNICATIONS
p.o. Box 138 . 18669 Ventura Blvd.• Tarzana. Cali f. 91356

Phone: (2 13) 342-8297

Mann Guarantee
Money re f unded without quest ion if eq u ip
ment is re tu rne d w it h in seve n days fr om
shi pm ent. undamaged. freight prepaid.



hidden unit. Amateur roc ketee rs should find
this circuit ideal for use in larger-sized
rockets. A miniaturized Beeper located in
th e nose-eone of a downed, lost ro cket
would aid grea tly in fi nding it.

The Beeper emit s a tone-mo du lated six
met er carrier which cycles off an d on . The
heart of the unit is th e trans mitter which
consists of a 2N706 overtone oscilla to r
followed by a 2r\708 a mplifier. Th e transis
to rs used in t he transmitter are not critical.
Literally any NPN rf transistor can be used
with good resu lts. I tri ed an epo xy transistor
from a scrapped uhf tuner in the fina l. The
outp ut inc rease d 25 %. The output is nor
mally 100 milliwatt s or better.

Even though the duty cycle on the
transistors is light in th e Beeper due to th e rf
cycling, th e transistors do get quite warm if
th e flasher circ uit is jumped out of the
circ uit. In an y case, a simple heatsink can be
made for the amplifier wit h a pair of tin snips
and some aluminum stripping. The crysta l
oscillator uses a 50 .385 MHz overtone crys
tal. I was able to get several from a surp lus
cry stal outlet for $ 1.60 each . The cry stal I
used doesn't use a socket , bu t is wired into
th e circuit . Leave at least 1/2 inch of wire on
each lead and use heat sinks when soldering .
Excessive heat will ruin these crystals and an
ounce of care may save you $1.60 plus
postage. Sockets were used for t he transis
tors in my unit since I wanted to try th e
several kinds I had on han d to find which
would give the best resul ts.

The modulat or is a mult ivibr ator cou pled
int o the base of the 2N7 06 oscillator. The
modulation was judged to be in the neigh
borhood of 75 %. Unfortunately, I was
u nable to get enough rf to give a rea dable
patt ern on a scope. However, if the signal is
stro ng enough to move th e S-met er , it can be
heard.

Both th e multivibrat or and t he t ran s
mitter der ive th eir operating volta ge from
th e output of a light flasher circuit devel
oped by RCA. The flasher circuit consists of
transistors Q I , Q2, Q3, Q4, and t hei r asso ci
at ed parts. Notice th at while the flash er
circuit uses PNP trans istors, th e transmitter
and modulator use NPN's. Since the ou tp ut
of the flasher is nega tive, the flasher mu st
brea k the negative grou nd return of th e
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modulator and transmitt er. The rate of th e
flasher can be 'changed by adjusting th e
values of Cl and C2 until th e desired ra te is
found . An increase in capacitance will
increase the time inte rval betwee n beeps.
The length of the beep it self may be changed
by changing the value of C2 . If you desire to
vary the ton e of th e beep , changing the
values of C4 and CS will do the trick. A
word of caution - mult ivibra tors are inher
ently rich in har monics and , if you _are no t
careful, you can get a pretty wide carrier ou t
of -the Beeper. With the values shown, the
Beeper will be modulated by a to ne of about
.5 kHz with a bandwidt h of less t han 25 kHz.
Transformer T I tends to limit the high
frequency response elim inating serious spur
ious sidebands.

The prototype was constru cted on a
springboard -to aid in designin g and par t
su bstitu tion. The finishe d un it was built on a
small piece of Vector board. Care should be
taken to provide a good ground fo r the
trans mitt er stages. They are slightl y regener
ative and poor grou nding may set up a
feedback loo p. The best way to build the
unit would be for the more industri ou s ham
to make his own circ uit board. Since mo st of
us are weekendexperimenters this approach
may not be too prac tical.

To facil itate tuning up the transmitter,
the flash er circ uit sho uld be bypassed .
Connect a number 47 pilo t light to the rf
output jack; this will serve as a dummy load
and rf indicat or. For th e initi al tun ing, no
more th an 9V ~hould be used . First tune the
oscillator (CI O) for max imum as indi cat ed
on a nearby receiver , grid dipper (in t he
wavemeter mo de) , or a sensitive field
strength met er. As you inc rease the capa ci
tance , the output will become greate r and
then suddenly quit. Che ck this on a receiver ,
as th e oscillator may break into spurious
oscillation. When the poi nt is found where
the outp ut IS great est, tu rn the capa cito r
back 1/8 turn ; thi s will insure t hat th e
oscilla tor will start after the voltage is
removed and turned on again .

Aft er the oscillat or is tuned, pro ceed to
adjust C8 and C9 for maxim um outp ut as in
dicated on the 47 bulb. Th e final t un ing may
int eract with the oscillator so you may have
to adjust both until you get the desired
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Mobile Antenna Systemresults. The transmitt er adj ustme nts may
affect the qua lity of th e modu lat ion, so
list en to the signal on a receiver to make sure
everything is to your satisfa ct ion. Now
connect t he flasher circuit. The Beeper
sho uld sta rt to beep off an d on . If it doesn 't ,
check the flasher output with a voltmeter ; if
it is okay. chances are that the osc illator is
not breaki ng in to oscillat ion. Readjust CIO
if this is the case.

When the Beepe r is connecte d to a 12V
volt power source , there should be enough rf
present to light the 4 7 pilot lamp to half
brilliance. My Beeper will opera te with less
than a volt. Don't be tempted to increase the
voltage to gain more ou tp ut. Th e unit draws
20 rnA when it is no t transmi tt ing and about
ISO rnA whi le trans mitting.

Never operat e the Beeper wit hout some
form of load , an d try to provide as good a
mat ch as possible . Th e mo du lation qualit y
seems to be directly relat ed to th e qua lity of
the ante nna used , and a good antenna is also
cheap tra nsist or insur ance. Generally, the
transmitter will not have to be ret uned afte r
th e initial settings are mad e, and th e final
tun ing is quite broa d. A quarter wavelength
of wire will radiate a signal over several miles
of o pen te rrain. I was able to receive th e
signal two miles away fro m t he Beepe r with
a Lafay ette IIA-650 portable transceiver
using the whip antenna supplied with the
HA-650. With the same setup an d using the
Scrncter on th e HA--650 , I was ab le to locat e
the Beeper within a few fee t of where it was
hidden by a friend.

Th e Beeper can be put together in a
few evenings. Most of the par ts used are no t
criti cal, and it should be easy to find subst i
tut es fo r most of them. Th e UTC trans
form er which I specified for use in the
modulator may be di fficult to find. If on e is
no t available, almos t any high impedance
int erstage tr ansfor mer will work sati sfac
torily . If yo u desire, t he flasher circuit
and/o r the modulator can be elimina ted
from th e Beeper.

The Beeper does its job well, and it can
pro vide its ow ner with many hours of fun .
Why no t build on e and then get t he local six
meter group toget her for an old fashioned
tran smit ter hunt? Happy Beeping!

... K lZJH
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STUDY
GUIDE

Part VI Ga zint a s and Gazoutas

B y no w it should be o bvio us t ha t in th is
wacky wo rld of elect ron ics and ham

rad io. eve ry th ing dep en ds upo n everything
else - which makes it most d iff icu lt to
name a single com ponent as " the corn er
sto ne" o n wh ich th e who le set up rests.

But were it necessary to do so , the
amplifier wo uld be a prominent candidate
for t he position. Without am plifi ers,
neith er rad io nor an y o ther applicatio n o f
elec tro nics as we know them toda y could
exist. A m pli fie rs are an essen t ial ingredient
of every osci llato r, of every transmitte r,
and o f every re ceiver , a nd in th e ir absence
we co uld expect litt le more perfo rmance
than Marco ni achieved seven decade s back.

Because amplifiers are so essent ial. a
number of 'q uestio ns o n the General class
examin at io n are inte nde d to test the appl i
can t's kno wledge o f t hem. an d ma ny
others which do no t deal o n t he sur face
wit h amplifiers as suc h neve rtheless require
a knowl ed ge of amp lifier pr inciples to
answer.

In this chapte r , we ' re goi ng to di scuss
amplifiers. and co ver th e st udy list q ues
tions wh ich deal d irectl y with th is subj ec t.

Qu est io ns dealt with arc:
20 . What are so me possi ble causes of

excessive pla te cur rent in a class C power
amplifier'!

45. List th e th ree main classe s of ampli
fie r ope rat io n an d ex plain the use fo r
which each class is best su ite d .
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47 . What is mean t by " flat-topping" o f
a single sideband signa l and what are so rne
possible causes of it?

48 . What does grid current flo w in a
class A amplifier indicate?

As usua l, rat her than dea ling with t hese
q uestions specifica lly , we'll rephrase them
into more general ones .

For a star t , let's ask " What is an
ampl ifie r'!" This basic know ledge will be
necessary in orde r to classify am plifiers
into th e t hree main classes.

We can con tinue by ask ing " How are
amplifiers class ifie d?" This is no t ju st a
reword ing of q ues tion 4 5, because a num
her of classification tec hniq ues ex ist , one
of wh ich has -on ly tw o main classes (and
which makes more sense in genera l than
the co nvent ional a pproac h , th ough it 's no t
the an swer the FCC ex pe cts).

Once we kno w wha t we're talk ing abo ut
and ho w th ey are classi fied, we can wind
up th e discussio n on a more practica l note
with " How and why do amp lifiers misbe
have'?" In gett ing answers to th is, we' ll
co ver most of the more co m mon types of
proble ms cnco untered ,- bu t we hasten to
po in t o u t tha t it 's im possible to cover all
the pro blems, because man y are high ly
improbable an d so occur at such extende d
in tervals that no one pe rso n co uld hop e to
list "ali" the po ssible troubles wit h amp li
fiers . Fortuna tely , a sol id kno wledge of
basic principles goes a long way toward
hel pin g cure these " rare diseases" o f the
circu its .
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What Is An Amplifier?

Several acres of paper could be (a nd
pro bab ly have been) covered with words in
unsuccessful attempts to provide detail ed
answers to th e qu estion " What is an ampli
fier?" It gets compli cat ed because an am
plifier need not contain eit her tubes or
tra nsistor s (a lthough most of th ose you're
likely to mee t in amate ur radio and par
ticularly in the FCC exa ms do) , and for
that matter need not even be an electronic
device !

F or insta nce, on e df the simp lest imag
inable amp lifiers of mechanical force is a
lever, or pry-bar. Our am plifiers are , in
some ways , merely the electronic equiva
lent of levers.

In electronics, th ough , the range is a bit
more limite d, and we can define an ampli 
fier in gene ral as a circuit which increases
the power level of an electrica l signal. Most
such amp lifiers have at least two " por ts" or
sets of term inals, one for " input" and th e
ot her for "output" - and the nce com es
the possibly puz zling ti tle of th is install
ment, because som e technicians with a high
disregard for engineeringese like to refe r to
these ports as the " goes int o" and «goes
out of," slurring th e words to " gazin ta"
and "gazouta."

As we've defined it here, then , an
amplifie r is a device with an inp ut an d an
outpu t port (Fig . I) , and any signa l fed in to
the input will appear at higher power level
at th e output. This definition isn 't really
tight enough to get through engineering
courses with, but it 's good eno ugh fo r
everyday use.

I N~ AM PL ~-

Fig. 1. Any amplifier can be considered to be a
black box with two ports, one for inp ut and the
other f or output . Amplitude of signal appli ed to
input is changed by amplifier as signal passes
through to o utp u t.
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It leads, naturally eno ugh, to another
question , though. If an amplifier boosts the
power of a signal , th en what , pray tell , is a
"s ignal " ? As we use the term th ro ughout
this study course, a signal is a sequence of
electrical power, levels which, by th eir
variat ion , carry so me sort of information .
This information may be the mere fact tha t
the signal is present (as in a powe r signa l},
or it may be as complex as a composite
video /a ud io TV broadcast signal.

The reason we define signals as "se
que nces of pow er levels" rather than in
te rms of "voltage " or " curre nt" variations
is tha t voltage and current have little
significan ce of the ir own when we speak of
signal s - on ly th e combination of volta ge
and cur rent (o r power) is mean ingful. For
insta nce, a simple trans former can doub le
the voltage present in a circ uit , but it
doesn 't change the power level much, and
the cha nge it does introduce is loss rather
than gain . Therefore a transfor mer is lI o t

an am plifier.
The only types of amplifiers we 'll be
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going into mu ch detail about here are those
which employ vacuum tube s or transistor s
as their «active devices " or amp lifying
elements, although other kinds ate pos
sible. Some of these other kinds include
magnetic amplifiers, which change the
cou pling in special kinds of tra nsformers,
and diode amplifi ers, which mak e use of
special propert ies of certain special kinds
of diodes. The commo n types, though , use
tubes or transistors, and since thos e are tJ:e
ones covered on the FCC exams, they' re
the on es we' ll concentrat e upo n in this
course.

In these amplifiers, the " power" char
acteristic of a signal which we men tioned a
few Jines back is of crit ical importance,
since almost all co mmon am plifier circuits
make use of th eir active devices as variable
resistances whi ch "valve" steady new pow
er fro m a power supply int o the output
circuit , under con trol of the input signal.
We've already examined this act ion in
vacuum tub es and in transi stors. The only
new poin t we're maki ng now is that th is
variable-resistance property of the devi ce is
the normal situation in most practi cal
amplifier circuits you're likely to run
across.

As we saw mu ch earlier , the relationship
bet ween volt age and current at any one
poin t in a circuit may be descr ibed in terms
of resista nce or , mo re generally, impe
dan ce. Since mos t practi cal amplifiers oper
ate with ac signals, "impedan ce" is the way
it's speci fied. Th e charac te ristics of an
amp lifi er's ports are usually described in
terms of their impedan ce level, an d eith er
the voltage, current , or pow er to be applied
there. With impedance specified , voltage,
curre nt, and power are virt ually int er
cha ngeabl e unit s, since the current or th e
power may be calculated if voltage and
impedance are known, and similarly volt
age may be calcu lated if cur re nt or powe r
and impedance are known.

This spe cificatio n is usually given in
term s of th e ma ximum signal level, and it's
not at all uncom mon to find an amplifier's
inpu t rat ed in volt age/impeda nce while the
output is rated in watts . Many hi -fi rigs,
for instan ce, are rat ed for a maximum SOW
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out at l 6n , and maximum 0.5 V in at sao
kn. These port ratings are important , but
they do not normally tell us muc h about
the amplifier's performan ce. Perform an ce
of an amp lifier is usually described in terms
of gain and distor tion, but this may vary
depend ing upon t he use to which th e
amplifier is to be put.

The gain may be given eit he r in decibels,
or as a ratio , so that it bec om es difficult to
compare amplifi er rat ings. A ty pical rf
linear amplifier might be ra ted for 10 dB
gain , in put and out put impedan ces of 52n,
and requi re I DOW input for maximum
out pu t. Such an amplifier wou ld produce I
kW ou tp ut (IO dB gain wit h inp ut of
lOOW). A hi-efi rig, on the other hand ,
might co mpletely neglect to mention gain
and merely give out put and input levels
together with distortion percentages.

Regardl ess of rat ings, any no rmal ampli
fier op erates by regulating the flow of
current in it s out pu t circui t. If the ampli
fier is inte nded for use as a voltage amp li
fier (o ne in which the power gain is used to
step up the signal voltage rather than signal

6 -rt-- OUT

·rT
••

Fig. 2. Most common amplifier o utput cou pling
circuit at audio frequencies is resistance-coupled
version sho wn here. Lower capacitor is not
obvious on most schematics since it is called a
bypass capacit or, but it serves the purpose of
taking o utput as voltage drop across load resis tor .

current) , the resul ting variation s in output
current flow are converted back in to volt
age variations by means of a coupling
device which may be a transfor mer , a
resistance, or an impedance . Most of to
day's amplifiers use resistance coup ling
(Fig. 2) ; as the current t hrough a resistor in
series with the active device varies, so does
the voltage drop across that resis torv This
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varying voltage dro p is coupled out
through a capaci tor (to isolate the de
component of the signal) to the outpu t
port.

With tra nsformer coupling ( Fig. 3) the
active device's op erating current is supp lied
through the primary of a trans former. As
this current varies, the changes induce
corr esponding cur rent in th e transformer
secondary , which is con nected t o the out
put port.

c51"C .'
e+

Fig. 3. Transformer-coup/ed circuit shown here is
som et im es used in audio am plifiers, and often
em ployed at rf where tuned tank circuits form
the tran sformer. Trans form er can produce high
est ef ficien cy of all coupling circ ui ts, but is more
costl y than a resist or and two capacitors.

Resist ance cou pling is normally inh er
entl y high-impedance , although certain
special circuits can bring the imp eda nce
level down to low levels. Transfor mer
coupling, on t he other hand , seld om pro 
du ces ext re mely high impedance levels . It
is used pri marily to prod uce med ium- to
low-i mp eda nce por ts, as for inst anc e in the
output circu it of a vacuum-tube hi-fi unit
whe re the t ube s' curren t mus t dri ve a 16[2
load. Rf amplifiers often use transfor mer
cou pling because an rf transformer can be
compos ed of tuned circuits for selectivity;
sometimes they use impedance coupling
(Fig. 4) wh ich is similar to resist an ce
cou pling excep t that an rf choke (inductor )
replaces t he resistor.

As you can see, amplifie rs operate in
many different ways, even tho ugh th eir
basic principles are all simi lar. Because of
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Fig. 4. Impedan ce-coupled cir cuit shown here is
cross between transformer and resistanc e cou p
ling. Ac o utp ut signal se es high impedance at
cho k e, and capacitors couple ou t the resulting
volta ge drop. Tube's dc power, however, is no t
restric ted.

th is, it's been found nec essary to classify
am plifiers into var ious types for study an d
discussion. Many classification schemes are
in use, and some of them are so wid ely
acce pte d that they are part of the FCC
examina tio ns.

How Are Amplifiers Classified?

Just as we have many kinds of ampli
fiers, we have many kinds of amplifier
classifications, bec ause amplifiers are clas
sified into groups. leach of whi ch ha s some
character or propert y in common .

We finally rest ri cted our defi nition of
am plifi er , for th is chapte r at least , to " a
vacuum-tube or tra nsistor devic e whi ch
boost s th e po wer of its input signal " 

and that in itse lf was a classificatio n.
Within this classific at ion, we could de

scrib e amplifiers according to their output
coupling circuit. This would produce clas
sification s suc h as " resistance-co upled,"
" transformer-coupled ," and "impedance 
cou pled," whi ch we were using only a few
paragraphs back .

Anothe r way wou ld be on the basis of
t he frequ ency range handled by the ampli
fier : audio, video, rf , i-f, de , etc.

We co uld divide them into voltage am
plifiers, in whic h the po wer boost shows up
as increa sed volt age with no decrease in
curren t, and power amp lifiers, in wh ich the
power boost is use d directly.

All of these classificat ions are in wid e
use, bu t none of them attack the prob lems
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of am plifier o pe ra ting con ditions dir ect ly .
Thus, an rf power amplifier may be lin ear ,
or it may pro duce d istor tion, and th ese
classification s will no t he lp us determine
why it acts as it does. To ha nd le such
needs, we must have a class ification system
which is based upon operating co nd i
tions - and one exists in an almos t univer
sally stan dard form .

The definition s published by engineer
ing societ ies the world ove r, as cite d in
Terman 's monumen tal text on Electronic
and Radio Engineering, in th e th ird and

four th editions of Reference Data for
Radio Engineers, in Langford-Smith 's Ra 
diotron Designer's Handbook. an d in East
man' s Fundamentals of Vacuum Tubes, are
as fo llow s:

cBA
Fig. 5. Comparison of class A, class B, and class C
operating characteristics is shown here for
"ideal" ampli fiers having per fectly linear charac
teris tics across limit ed range. Diagonal line repre
sents am plif ier's acti on. Vert ical lines indicate
grid bias se tting of amplifier; in class A, bias sp lits

-+---1f---+---'"'----+- -+---l.-'--,---'- - + .L.L th e operating range in half, while in class B only
the positive-going hal f of the inp ut signal is
amp lified , and in class C only a part o f the
positive-going half m akes it through. No actu al
amplifier has such a straight characteristic, but
this illu strates the differences in the clsssiiice-
tion s.

Unfor tu nately fro m our po in t of view,
on e aut ho rity defines these classes in a
manner which is significa n tly different
from the defin itions agreed upon by mo st
othe r au thor ities - an d most hams have
learn ed the classes from the one uniq ue
aut hor ity . This leads to an inordinate
amount of confusion , disagreem ent, and
do wnright unpleasantness at times. The
best way to avoid th is tra p is to be com e
familia r with both se ts of de fin itio ns, an d
to know th at two differ ent se ts exist; th en
you can pick your set according to the
other fellow's rules, an d discuss theory
freely .

Inciden tally , the key d iffe-rences be
tween the tw o sets of definition s do not
appear in the FCC study-list q uestions , so
they should pose no problem s dur ing th e .
actua l examination.

Th e classification system of which we
speak divides all amplifiers in to three br oad
classes, called " class A," " class B," and
" class C" (Fig. 5), and goes on to define an
overl ap group called "class AB ," whi ch is a
twiligh t zone be t ween class A an d class B.

" A class A amplifie r is an amplifi er in
which the operat ing conditions are such
that plate cur ren t in a sp ecific tube flow s
at all times.

"A class B amplifie r is an amplifier in
whic h the grid bias is approximat ely equal
to the cu to ff valu e so tha t the plat e curre nt
is approximate ly zero whe n no inpu t signa l
is applied, and plate current in a specific
tube flows fo r approxima tely one-ha lf of
each cycle when input signa l is ap plied.

" A class C amplifier is an amplifier in
wh ich o perating conditions are such that
plate cur rent in a specific tube flows for
appreciab ly less than one-half of each cycle
when input signa l is applied and plat e
current is zero in th e ab sence of input
signa l.

" A class AB amplifier is an amplifier in
which o perating co ndit ions are su ch th at
pia te curr ent in a spe cific tube flo ws for
appreciably more than half but less than
the en tire electric al cycl e of the input
signal."

We'll look at these defi nit ion s in mu ch
more detail shortly . First , however , let's
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look at the conflicting set o f definitions fo r
classes A, AB, B, and C, as published in th e
widely circulated ha ndboo k for radio am a
te urs published by the ARR L (q uo te s ar e
fro m the 19 62 ed iti on) :

" A class A am plifier is one o perate d so
that th e wave shape of th e out pu t voltage
is the same as th at of the signal voltage
applied to th e grid . ..

"A class AB am plifier is a push -pull
am plifier with higher bias than wo uld be
normal for pure class A ope ration , but less
than the cutoff bias req uired for class
B . . . "

(Class B operation is defin ed by mea ns
of a schemati c diagram and four wave
form s.)

" A radio-freq uency power am plifier
... can be used with an o pera ting angle of

less than 180 degrees. This is called 'class C
o peration ."

It ma y appear t hat we're overemphasi
zing the differen ces in th ese sets of defi
niti on s, bu t in pea rly 20 years of list ening
to o n-the-air bull sessio ns get dow nright
acrimo nious sim ply because two people
att em pt ing to discuss am plifier op
eratio n d idn 't mea n the same thing at all
by "class A" or " class AB" or "class C,"
we feel that the ex isten ce of mu ltip le
defin iti ons is an essential fac t to know.

Th e major significan ce of the differ
ences is th at the en gineers' version is based
entirely upon an op erating charac teristic
wh ich can be precisely measure d and spe
cifie d; th e flow of plate cu rre nt in th e
amp lifie r th rougho ut one cycle of an inpu t
signal de termines th at amplifier' s o perati ng
class. If plate cur re nt alwa ys flows, it's
class A. If current is cut off for part o f the
cycle, but less than ha lf, it 's AB. If cu toff
is fo r approxima te ly half a cycle , it ' s B.
And if cu to ff is appreciably more than half
a cy cle, it's class C.

Th e "amateur" def inition, on the other
hand , define s each d ifferen t class by means
of a different char acterist ic. It says that a
class A amplifie r is on e whi ch is free of
dist or tion ( that may no t be wha t was
in tended , but it's p rec isely t he meaning of
the words used in the de finition , and it's
the way most peo ple read th em if you
listen to th e resulting arguments), while a

7 3 MA GA Z I NE



.......

New advanced 4-band , Communication receiver.
For a beginner's price.

The new Ten-Tee RXI O receives 80- 40- 20- 15 meter
amateu r bands. Dual gate MQSFET d irect conversion mixer
converts sig nal di rectly to aud io. Prov ides inherent im
munity to ima ges and "bi rd ies." Selec t ivi ty is 2 KHz at
6 db for reception of SSS ' and CWo Stabi lity- less t han
100 Hz d ri ft. Built-in osc illator for code practice or side
tone mon itor. Powered by 115 V AC or 12 V DC. Wr ite fo r
complete inf ormat ion, Dept. 01
BUY FROM DISTRIBUTOR OR ORD ER DIRECT

'
~~:lrTEN -TEC INC1"1 SEVI ERVILLE, TENNESSEE ' 3786;

Dept. H , 196·23 JClmCl lca An. , Hollis, N.Y. 1142]
VANGUARD LABS

144·146 MHz in. 28·30 MHz Gut
or 146-148 MH. wHh a second crystal

Availab le at $5.95 each .
A full description of t h is fantastic converter
would fill this page, but you ca n ta ke our word
for it <,or those of t housands of sa ti sfi ed users )
tha t i t s t he best . T h e re ason is sim p le-we use
three R C A d ua l gate MO S F ETs. o ne b ipolar.
and 3 d iodes in t he b est circu it ever . St ill not
convinc ed?Then send for our free catalog a nd
get t h e full d escr iptio n, plus p hot os a nd even
the sc h ematic .
Can't wa it ?Th en sen d us a postal mo ney o rder
for 842 .95 and we'll ru sh the 407 out to y o u.
N O T E : T h e Mo del 407 is a lso a vailable in any
fr eq uency combination up t o 450 MHz (some
a t higher prices) as listed in our catalog.

-N ew York City lind State residents add local sales feU.

Model 407
$42.95

,pd.

THE BEST
2 METER
CONVERTER

.-. --' .

Th e class B amplifier represen ts an
attempt to im prove the efficiency of amp li
fier circuits . and dat es from th e days when
radios all operat ed from batteries (before
ac power suppl ies were availabl e) . A class A
pow er am pli fier cannot develop much ou t
put po wer in comparison wit h the power it
tak es from the pow er supply , since plat e
cur rent must flow even whe n no signal is
present in order to remain class A and this
plate current is wasted so far as developin g
output is concerned. As a result , class A
amp lifiers no rmally pro duce a maximum of

class A B amp lifie r mu st be push-pull, and
class C applied to rf power circuits .

Ob viously , we're so mew hat biased in
favor of th e engineers' definiti ons. Th ey
app ear to be mu ch more pr ecise, and
should you happen to be int eres ted in
radio engineer ing fro m a career viewpoint ,
they'll do pro fessiona lly as well as in you r
hobby. Now let's examine t hem more
closely, and th en see ho w th e somewhat
looser " ama teur" def ini tions are related to
th ose of the engineers - be cause in a most
general and highly ove rsimplified way, the
"amate ur" defin iti on s usu ally app ly also .

The " class A" ampl ifier concep t was
originally int ended to be th at of an "idea l"
amplifi er whi ch reproduced its input signal
at th e output, wit ho ut dist or ting it in any
way. In or der to acc omplish th is , it wo uld
be necess ary for gain to remain constant
regardless of the signal level, and plate
current could never cu t off dur ing the
input-signal cycle (because if it did , that
part of th e cycle ap pearing at the inp ut
while curre nt was cut off wou ld fail to
appear in the output , wh ich wou ld .consti
tu te distor tion).

The engineers' definition of class A
ste ms dire ctly fro m on e of th e require
ments of the " amateur definition " - but
the reverse is not t rue. An amplifier ca n
meet the engineers' definition even if plat e
curre nt varies wide ly throughout the signa l
cycle, just so long as it never cuts off. With
a wid e variatio n of plate curren t. gain will
also vary bet ween wide limits , and the
output signal will be distorted . In th is case.
the output signal will no t have the exa ct
same wave shape as the input, so the
ama teur defin it ion is not fulf illed.
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about 1W out for every 4W drawn from the
power supp ly.

By drawing pow er only ha lf of the ti me
and leaving the tube cu t off for t he o ther
hal f of th e input cycle , less powe r is
wasted. On t he othe r hand , with only half
of the in put signal appearing in the output ,
dis t or tion of the amp lifie d signal is ex
treme . Use of two t ubes in a push-pull
circuit redu ces the distort ion to acceptab le
limits, becau se while one tube is cut off the
other is providing output and vice versa 
and the push-pull co nnec tion is nec essary
in orde r to use class B op erating conditions
in au dio amplifiers.

In an rf pow er amplifier, however ,
distortion of the individual cycles of rf
does no t ma t ter because the t uned circuits
have a "flywheel" effec t which irons ou t
the distor ti on. " Dist or tio n" in rf power
am plifiers usua lly means a dist ort ion of the
signa l " envelope" or mo du lat ion, and this
is not affec ted by the class B circu it.
Therefor e it's possib le to use single-tube
class B amplifiers in transmitt ers, and some
«linear" amplifiers operate this way.

The ideal class B circ uit is about twice
as efficien t as th e same tubes would be if
operated class A; tha t is , it provides up to
2W out for every 4W taken fro m the pow er
supply. T his mea ns tha t ba tt eries for such a
circuit wo uld last tw ice as long.

The class C operat ing condit ion s are just
like class B, only mo re so . One te xt book
describes them, very acc ura te ly, as "switc h
ing" operation. The tube or tra nsistor is
opera ted with bias so far in to cu toff tha t
plate current cannot flo w except at the
very peak of the in put signa l cycle. Thus,
th is class of amp lifier draws very little
curren t most of th e ti me. On signal peaks,
the tu be or transistor switches from "off"
to "on" and permits a brief pu lse of
curren t to flow. Since it is essentially a
swit ch, this current pulse can have ex
tre mely high values - a full ampere isn ' t
uncom mon. Th e high-energy pulse causes
th e tuned rf output circuit t o " ring" at its
resonant frequency, and with another pulse
coming along at the peak of every cycle ,
most resp ectable power levels can be de
veloped.
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The class C amplifier can theoretically
pro du ce as much as 3.8 W of output for
every 4W taken fro m th e power supply,
but practical circuits seldom deliver more
than 3 for every 4 . Th is is still three times
as efficient as the same tube would be in
class A, and since ama te ur pow er limits are
set on th e basis of input power rathe r than
output power , it means you can get three
tim es as mu ch signal with class C.

Because of the extreme distort ion and
resulting need for t un ed circu its, class C
am plifiers are normally use d only for rf
power amplifiers. How ever , man y comp u
ter circuits normally described as be ing
" digita l" or " binary" can also be con sid
ere d as class C am plifiers opera ting on de
signals rat her than rf.

In addit ion to the thr ee major opera ting
classificat ions of A, B, and C (cl ass AB is
considered to be a cross be twee n A and B),
another operational classificati on is' used to
indica te whether grid current flows in the
ampl ifier. Th is classifica tion consists of a
nu meric suffi x appli ed to the classification
letter ; a " 1" indica tes that grid curren t
does not flow, while a "2" means that it
does .

Normally , class A amplifiers are A I , and
class C am plifi ers are C2 . Most class B
am pli fiers are B2. The on ly place the
number has great mean ing is with class AB,
where about as many circu its opera te AB1
as do AB2. However, the presen ce or
absence of grid current does no t necessarily
go wit h the opera tin g class in all cases. It 's
quite possible to design a class A2 am pli
fier, wh ich permit s grid curre nt to flo w and
yet op erate s class A, or a CI , which
operates class C withou t any grid curren t.

At thi s po int it might be well to point
ou t ano ther basis of classificat ion often
used , that into " linea r" and " non line ar"
amp lifiers (Fig . 6) . A lin ear am plifi er is on e
whi ch amp lifies its inp ut signa l without
introducing any dis tortion , wh ile a no n
linear one does introduce dist ortion of
som e type. Sin ce nothing is perfect, all
actual amplifiers are nonline ar to some
degree , and the refore the term "linear " is
always used in a comparative sense. A goo d

73 MA GA Z INE



Fig. 6. Here we have linear and nonlinear
amplifiers com pared, with triangular signal wave
forms instead of sine waves to make life easier fo r
our illustrators and bring out the differences
which are not o bvious wit h sine waves. Linear
amp lifier, left, faithfully reproduces input signal
at ou tput. Nonlinear am plifier, right , puts bend s
into the straight sides of th e waveform . These
bends represent second-harm onic distortion. In
general, any dis tor t ion is described as "non
linear" operation.
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hi-fi amplifier is linear, for instance, even
though it does have some small percent
distortion. In sp eaking of rf amplifiers for
modulated signals, t he distortion is mea
sure d wit h respect to the modulation
rather than the individual rf cy cles, and so
a linear rf amp lifier is one whic h does not
dist or t the modulation rather than one
which does no t distor t the indi vidual cycles
of the input signal.

The linear/nonlinear classificati on helps
us to list the ways in whic h class A, B, and
C am plifiers are used . F or inst an ce , almost
all linear aud io amp lifiers operate in class
A, which squares with the " amateur"
definition of class A as being a linear
amp lifier. Many rf linears .at low po wer
levels also operate class A, an d in general
the class A operation is used almost exclu
sively when very low distortion is required.
Most receiver circ uit s are class A.

Class AB and B amplif iers are widely
used to produce mo dera te power levels
wit h limi ted dist ortion . The output stages
of many public-address am pli fiers and al
most all hi-fi power stages operate in class
AB, and almo st all SSB fina l linear am pli
fiers run as eit her class AB or B. In add ition
class B amplifiers are sometimes used in
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ba tt ery-opera te d equ ip ment to co nserve
battery power; many transist or ized port
able radios use class B output stages for
this reason.

Class C operation is confined almost
exclusively to rf power amplifiers whic h
can be nonlinear; this means, in practice,
all rf powe r stages in a CW or FM trans
mitter, as well as in an AM transmitt er
which uses high-level ~odulation (if mo d
ulat ion is applied before the final output
stage, all the fo llowi ng stages must be
linear , req uiring A, AB, or B operation).
Class C is ha rdly ever use d in SSB transmi t
ters, since th e no nlinearity wo uld destro y
th e modulatio n of the signal.

How and Why Do Ampli fier s Misbeha ve?

Amplifiers, like all ot her physical ob
jec ts, faithfully follow Murphy 's Fir st Law
tha t says, " If any thing can possibly go
wro ng, it will." In consequence , they co n
tinu ally misbehave. Fortunately, an amp li
fier is a rela tively simple device, so th at
on ly a few t hings in them can possibly go
wrong, and the result is that mos t ampli fier
misbehavior can be traced to a fairly small
num ber of poss ible causes.

However, any specific case of "wrong
going" may be due to not just one but
several of the possible causes all acting
togeth er, which sometimes makes it diffi
cult to find and fix the trouble.

One of the firs t thi ngs whic h can go
wro ng is for the specific amplifier to be
badly design ed; in th is case the designer has
failed to take in to acc ou nt all the tricky
littl e in teractions which can affect h is
circuit's operatio n , an d you as an opera tor
are just about hopelessly lost. The cure is
to forget it, and start over wit h a properly
designed amplifier (if you're the designer as
well, then it's back to the drawing bo ard
with our sy mpathy).

Since this kind of problem, though it's
the most common in th e case of new or
one -of-a-kin d circuits, is not with in the
range of the F CC exam, we 'll ignore it t he
rest of the way in and assume tha t th e
misbehaving amplif ier was proper ly de
signed and built and did , in fact, work
perfectly at some t ime before the troubles
began.
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Anot her fre quent wrong-goer is th e user
of the equipment ; in this case no thing at all
is wro ng with the ampli fier itself, but it's
being used unde r con dit ions which never
were inten ded by the designer. This is th e
mos t freq uen t cause of amplifier mis
behavior - and we 'll get back to it in much
more detail a litt le lat er.

The fin al frequ ent cause of trouble is
failure of one or more co mponents in the
circuit. A blown tube or transist or is
relatively easy to find and fix v - bu t a
bypass capacitor which has changed in
value (b ecause of age or overheating) just
enough so that it no longer does its job
properly may provide ma rc t han its share
of hair-pulling before it 's detected.

From the standpoin t of the operator,
the on ly one of these three probable causes
of problems which he can do anything
about is the secon d - misuse of the equip
men t. The cure fo r the firs t is t o redesig n
the circ uit , and for the third is to locate
and re pair the defect ive par t . While bo th of
these are legitimat e activities fo r a rad io
ama teur , neit he r of them is invo lved di
rec tly with the operating of the equipment.

Because of this, and also because misuse
accounts for most of the amplifier pro b
lems an d bad signals in exis tence at any
one instant, we' ll concentrate on just th e
one problem.

Before we can talk about "misuse" of
an amplifier, we must know what the
proper use for t hat ampl ifie r is. Fo r in
stance, the purpose of a linear powe r
amp lifier used to bring a single-sideband
signal from .lOW up to SOOW is defined,
and "proper use" of thi s particular rig
wo uld be that use whic h acc omplishes the
power amplifica tion without distor tio n and
unwanted spurious output signals .

In gene ral, the amp lifier's name (such as
"linear," "power," etc .) to gether with the
designer' s specifica tions for inp ut an d out
pu t levels will t ell you all yo u need to
know about th e circuit's pur pose, and
proper use amoun ts to "that use which
accomplishes th e purp ose of the circuit."

Misuse , t hen , can be defined as any use
which defeats th e circuit's int ended pur 
pose. In most cases, this boils down to one
or more of th ree major mis takes :
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1. T he amp lifier is adjusted to operating
conditions such as bias or voltage levels
which are outside the range anticipa te d by
th e desig ne r.

2. In put signals are app lied at levels
either lower or higher tha n th e range
intende d by th e designer.

3 . More output is at tempted than the
designer intended the circ uit t o produce.

Let's see ho w these three mistakes
affect several t ypical amplifier cir cuits. For
starters, let 's see what hap pens when a class
A amplifier in te nded for low-distortion
amp lific ation of an audio signal is misused.
Such an amp lifier might be in the speech
amplifier cha in c f any ph one rig, or in a
receiver.

If the amp lifier 's bias can be adjuste d,
and is set to a value higher t han the
designe r intended , the sta ge will draw less
current than it was designed for , and so
cannot deve lop it s rated po wer out pu t (o r
voltage output , if it 's a voltage am plifier).

Simil arly, if th e bias is set too low, a
"normal" in put signal may overcome the
bias and change the operati on co ndt ion
fro m class A to class AB. The effect of bia s
adjust me nt, th en, is to reduce ' the allow
ab le input and out pu t signa ls - ,and if the
value is very far from the in tended level,
excessive distor t ion may be introduced
in to all signals (Fig. 7).

.
/\

Fig. 7. Shown here are the effects of overbias and
underbias on a class A amplifier, wi th a triangular
input signal of maximum rate d level which could
be reproduced linearly were th e bias proper as
indicated by the "X" in the center of each
amplifier transfer line . Over bias causes the nega
tive-going peaks of the signal to " bottom " against
the cuto f f point, which is actually class AB
operation, while underbias causes amp lifer to
saturate and flat-top the signal .
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How ever , in mo st class A amplifiers , the
bias level is no t adjustab le by the o pera to r,
so this particular examp le won 't be met
ofte n in pra cti ce.

If th e in put signal is out of the range
int ended by the designer, othe r bad things
hap pen. If the input signa l is too weak, the
pro bable effec t would be simply low ou t
put , possibly contamina te d with no ise, but
most class A amplifiers are int ended to
work with signa ls wh ich range righ t down
to th e noise level any way , so the designer
has pro bably intende d his circuit to work
with in put signa ls approaching zero volt s.

When grid current flows, t he input signal is
distorted before it ever reaches the act ive
device, and the distor tion can ' t be remo ved
lat er . Even if grid cur rent does not flow.it ' s
possible to «saturate" th e ac tive device so
th at it no longer changes in resistance as
the input signal changes, and this too leads
to d istortion .

Meanw hile, the negative-going peaks of
the in put signal add to th e operating bias,
and ma y add to it enou gh to change the
op erating con ditions to class AB instead of
class A. This also prod uces distortion in the
a utput signal.

@

®

Too mu ch input signa l, on the o the r
hand , pro duces all sorts of ill effec ts, and
yo u can find ho rr ible examples all over any
of th e bands.

When in put signa l level in a class A
amplif ier is too high , eithe r or both of two
prob lems arise (Fig. 8). T he positive-going
peaks of the input signa l completely over
come th e amplifier 's op era ting bias, which
permits grid current to flow . If the designer
has intend ed grid cur rent , and allow ed for
it , thi s is no t in itself bad - but most class
A amplif iers are not mean t to be used this
way , and so grid cur rent in 99 out of 100
of th em indi cates excessive input signa l.
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Fig. 8, In this exam ple the bias is prop erly set
bu t inp~t signal is excessive . SJgnal A is at
maximum level,' anq prod uces linear outpu t X.
Signal B, at too high a level, runs outside the
linear range and produ ces distor ted output Y
with bot h bottoming and flat·topping eviden t.

An osc illoscope will sho w you which of
these two problems is present in an ampli
fier . If the pos itive peaks are causing the
problem, the volta ge waveform of th e
ou tput signal will tend to be flatten ed off
at its negati ve peak ; if it 's th e negative peak
of the inp ut signal doin g the dirt y wo rk ,
the out put signal will be flatt ened at its
posit ive peak.

In either case, the cure is simple : reduce
the level of th e input signal. The no rma l
control fo r doing so is th e aud io gain
contro l on the transmitt er panel, or th e
volume contro l on th e receiver. If your
transmitter has no audio gain control (a nd
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many do not) you can either speak a litt le
more soft iy, or connect an att enuat o r pad
(a sort of resis tive voltage divi de d be tween
the microphone and the amp lifier.

What abou t the ou tput co nd itions? In
o ur class A amplifie r, which is normally
used to provide voltage gain, th is isn ' t
usua lly adjus ta ble. If it were, taking too
lit tlc power out wo uld tend to produce the
same sym ptoms as putt ing in to o much
input signa l, wh ile a ttemp ting to get out
to o m uch power wo uld show u p as hea ting
of all the amp lifier co mp o nen ts in ad d it io n
to distort io n .

Now let' s see what happens whe n we
misu se J class C rf powe r amplifier. For
o peners this t ime , we ' ll assume that it's the
fin al ou tput stage of a CW t ransmitter.

In many class C am plifie rs using "fixed"
bias, the bias level ca n be adjusted by the
opera tor . To o Iow a bias level will result in
low power o utput. and too high a b ias level
will generate excessive ha rmonic outpu t.
Most class C circu its these days, however,
usc a "self b ias" arra ngement in whic h the
o perat ing grid bias is deve loped by the flow
of grid current through a "grid leak"
res istor; with these , bot h th e bias level and
the in put signal arc set by the same
control , which may be called the "drive"
adjustment , or the "driver t uni ng ."

In p ut signa l level is no t as critica l with a
class C amplifier as it was with class A,
be ca use we are no t so concerned with
signal distort ion. Th e ma in t hing is to have
en oug h, withou t ovcrdr iving the circui t,
an d the designer usually specifies a broad
range of operating condi t ions.

In circuits using self-b ias, loss of drive
causes loss of bias as well, with resulting
high curre nt in t he ampl ifie r stage and
damage to all components in the pla te
circ uit. For th is reason it's goo d prac tice to
adjust the drive level (input signa l) with the
amplifier plate and screen voltages turned
off. If input signa l is too small ( too lit tle
grid curren t), bias will be too low and
power output will be lo w. If it's too large
(e xcessive grid current) harmonics will he
excessive an d the final-stage grid may be
damaged .

With a CW transmitter, it' s bes t to start
with the am oun t of drive signal the de-
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signer rec o mme nds. After dri ve is dcvel
oped, pla te vo ltage may be ap plied an d the
output adj ust ments rnade , and the n dr ive
may be red uced unti l power ou tpu t drops
by a barely perceptible amoun t, and ad
vanced by some 15 to 20 1Yr, from that
poin t. T his assures minim um driv e wh ile
still providing rated ou tput fro m the amp li
fier, an d will probab ly result in an inpu t
signal level with in the designer' s intent io ns.

For an A I"! tr ansmit ter, th is adjustme n t
of drive and load ing may not be adeq uate .
A mod ulat ed amplif ier req uires enough
dr ive to supply th e mo du la tion pea ks as
we ll as the carrier level, h ut we' ll go into
th at la ter when we examine th e mo du la
tio n process.

Ou tp ut signal level adjustment in a class
C a mp lifier is th e most cri tica l adjustmen t
o f them all. It should not be attemp te d
until the input signa l level has bee n
brought in to t he corre ct range, because the
tu be or transistor may be destro yed in t he
absence of in put sign al.

Most t ra nsmitte rs have tw o adjustme n ts
for o ut p ut tun ing, one marked " tuning"
and the ot her ma rked " loading." The
normal practice is t o set the load ing con 
tro l for min imum output, th en rapid ly
adjust the tu ning cont rol un til pla te cur 
ren t d ips sharply . This di p ind ica tes tha t
the outp ut tank circuit is tuned to reso
nance, and is ac ting as a hig h impedance.

While this is all 'right fo r tu neu p, wh ich
nor mall y is don e rap idly, it can damage the
eq u ipmen t if ex te nde d op era tion is at
tempt ed with too-little power be ing taken
ou t. Whether you usc it or no t, a 5 00W
amplifier is deve loping its 500W wort h of
curre nt and vo lta ge swi ng, and if you take
only 50 of t hem ouf th e rest are going to
be looking for mischief insi de the amp li
fier. T uning coils may overhea t an d me lt
their plastic su ppor ts, or capacito rs ma y
arc over.

To take more powe r o ut , the loading
con tro l is adjusted to increase plate cur
rent , meanwhile readjusting t he tu nin g
cont rol to keep the dip at its mini mu m
value. The rea djustment is necessary be
cause the two controls interact ; increasin g
the loading reduces the " Q" of the tank
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circuit , and changes the reacta nce at the
sam e t ime. This process sho uld be con
tinu ed until the amplifier is produci ng it s
ra ted out put, and th en halted .

It's possib le to load most class C amp li
fier s un til the dip disappears, bu t if you
che ck- with an indi cating wattme ter you ' ll
find that pretty shortly aft er rated power
output is reached , th e ou t put power begins
to fall o ff even th ough t he ind icated inpu t
power ke eps climbing. The ex tra power
simp ly goes in to the amplifie r to be dissi
pa ted as heat , and can dama ge all the
components.

No tice that whi le " d isto rti on" was th e
key result when a class A amplifier was
misued , "e quipment damage" is the key
result in class C operation. Th e tipoff to
problems in class C is excessive plat e
curre nt. If excessive plate curre nt can be
cont ro lled by the tuning and loa d ing con
trols, it pro bably ind icat es an att em pt to
get too muc h power out of th e rig. If not ,
it probab ly indic ates loss of operati ng bias,
wh ich can be due to loss of in put signal.

Of co ur se, a bad ly designed rig can draw
to o mu ch plate curre nt fo r o the r reason s.
If th e amp lifier is subject to oscillation,
either self-oscillatio n near t he operating
frequency or parasit ics at far remo ved
spo ts in th e spectrum, th is can cause
exc essive current. Sim ilarly, component
failu re whi ch rem oves the input signal can
cause it. But the most common cause is
sim ply try ing to get someth ing fo r no thing.

How abo ut the " linear" used wit h an
SSB transmitte r? Th ese rigs have a reputa 
tio n fo r being trick y , but actu ally they ' re
little if any more complex than a class C
rig. The maj or difference, in fact, is that
their designers set them up to ope rate in
class AB, and to pro duce as litt le dist ortion
as possi ble between inpu t and out put.

Since the bias level is the major fact or
controlling which class a specific am pli fier
is operating in. the bias of a " linear"
amp lifier mus t be se t to t he level specifi ed
by th e designe r. Most such a mplifiers have
a bias con tro l accessible to th e operat or ,
which is in tended to be adjusted for some
specified value of plate current with no
input signal applied. If bias is too low ( too
mu ch plate current) , the po wer capabilities
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of the amplifier will be reduced , and if it is
too high, distor tion will increase .

T he in pu t signa l, also , is critica l - but
only at the upper end of the range. Linears
arc designed to accept inp ut signals down
to zero , but th e max imum input signa l
level mu st not be exceeded if operatio n is
to rem ain linear . Too mu ch input signal
(overdr ive) causes distortion just as it does
in a class A am plifier , with fla ttened peaks.
In an rf amp lifier , this dist ort ion shows up
as illega l harmonics ou ts ide the ham bands,
as we ll as «splatter" and " bu ckshot" which
may be within the bands but is no t with in
the channel you arc usin g. Such spuri ous
signa ls are proh ibit ed by FCC ru les. The
disto rti on pro duced by overdriving a linear
a m pl i fier is so me times called " flat
topping" the signa l. but overdrive is no t
the on ly cau se of flat-topped signals.

Misadjustm ent of th e outp ut level can
also cause flat-t o pp ing and o ther d istor tion
pro blem s. A linear am plifier is more crit ica l
in its out put adjust me nt s th an in an y
other. In order to develop rate d pow er
output, the active device (tub e or tr ansis

tor ) mu st wor k in to its rated load imp e
dance, an d this impedance is set by the
ou tpu t tu ning and load ing con tro ls.

If the adju stm ents are se t fo r too litt le
load ing (less th an rated output power) , th e
load impedance will be too high and
disto rt ion will be pro duced. Similarly , if
the amp lifier is too heavily loade d, di sto r
tion will also ' result . Too heavy load ing
produces less d istor tion than too light
load ing, however , so in case of doubt it's
best to err on th e side of too much loa din g.
This should no t be confused wit h too
much ou tput - ovc rdriving in an att emp t
to get mor e than rated pow er out is a sur e
way to generate a bad signa l.

The d ist ort ion produced by under
load ing shows up as "peak clipp ing" which
is a fo rm of flat-toppi ng. T hat result ing
from overloading is "i n ter rnodu lation"
which can put the unwan ted sideba nd hack
int o the signa l. To guard against suc h
problems, most operators tune up linear
am plifiers with th e aid of an osc illosc op e,
which can show t hem the proper combina
tion of all input and output level adjust
ments. ...Stafr-
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SOLID STATE ENCODERS
for quick and easy accessto

tone access repeaters

Guaranteed for one full y ea r .
Try it fo r 1Ddays if not completely sati sfied,

ret urn for a fu ll refu nd.
• Puts yo u in a position to use FM tone burst

repeaters practicall y everyw he re. Tw o models to
choose from . Great tor mobile uni ts.

• Eas y to inst all . 3 w ire hookup. Comes with
complete installation inst ru ct ions.

• Operat es f rom a read ily accessib le, factory sup
plied, internal 9 vo lt batte ry .

• All freq uencies a re fac tory preset .

• Nom inal.5 sec. tone bu rst le ngth . It 's q uick.

• America n mad e com mercial grade com pone nts o n
glass e poxy printed cirucit board for maximum
reliab ility.

• Write, w ire c..- ca ll fo r fu ll informati on .

WAlKll lAlKU
. lNCOOlR

Now you can get into re
peater action through a
walkie talkie. Our model
TE-P Tone Burst Encoder can
put you into the repeater
provided your walkie talkie is
of the type generally in com
mercial use. Ask for full de
tails including price.

R@SS AND\NHITE
ELECTRONICS

COMPANY

50 W. DUNDEE RD_, WHEELING, ILL. 60090 (312) 537-0060



Phone Patch Lecel
Adjustments and

Manproofing

N ow tha t phone patches are legal,
amateurs are given the responsibility

to adj ust th e levels they feed into the lines
of th ose phone syste ms that do no t fu rnish
or have not got int er face black boxes to
automatically ad just patc h inj ection levels.
Failur e to adjust the levels may overdrive
th e pho ne lines and cause undesirable
cross talk on o the r phones sharing t he same
cable. Since this is usua lly yo ur neighb ors,
cro ssta lk, like TVI , is clo se to home.

The pro cedure for adjusting your patch
injection level is relatively simp le, and may
be done to a pr acti cal degree of accur acy
with any ac voltmet er which can read as
low as 1.5V full scale.

First , you should und erstand that there
are two line wires and a floa ting ground in
most phon e systems. You are only inter
ested in th e line wire s, and these are
generally coded green and red . In an y case
you can find th ese tw o with a voltme ter ,
since there is a residual d e voltage on the
line.

To calibra te your ac voltme te r to yo ur
phone's ref eren ce level, connect a 0 .1 pF
capacitor in series with one lead , to block
the de but pass the ac. If your multime ter
has an OUT PUT sett ing, use that sinc e such
a capacito r is insert ed internally . Use your
lowest ac scale. Then take th e phone off
the hook and dia l the first 3 digits of your
own phone number. This will dr op the dial
tone and give yo u a clear audio line. Talk
into the phone in a loud voice ~ a little
louder than yo u talk on th e ph one nor
mally . You will see the me ter needle kick
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up to about 0.5V . Notice whe re it kicks up
to as yo u ta lk , and then hang up the
phone. You have now esta blished your
referen ce po int.

To adjust the pa tch level, tune yo ur
receiver to a good QR M-free signal on the
band, choosing one tha t causes your
S-meter to at least show some valu e larger
than S2 or so . Again dial th e first 3 d igits
of your number , and flip the patch into th e
line. Adjust the receiver audio gain until
the ac volt me te r on the phone line kic ks up
about th e same ' as it did when you cali
brated it with your own voice.

When completed , mar k the audio gain
no w at th e sett ing you fou nd pro per fo r
your patch. This will be the corr ect level
for all pat ch use, regardless of signal S
valu e, because any decent SSB rig ho lds t he
audio ou t put level sufficien tly accura tely ,
through it 's normal age r-ction , to suffice
for phone pat ch ing use . If yo u want more
precision , however, you can leave some
form of capacito r-isolated meter on the
pat ch , as a sor t of VU met er.

Do no t omit th e capacitor, and prefer
ably use one in each lead to prevent
shor t ing th e phone line if you have an
accident with th e leads.

Manproofing the Patch

If you want to make your patch fool
proof, you can do thi s to the ex te n t that
nothing you do on your patch will cause
your phone to be out of service, nor
prevent its use in a no rma l manner. To do
th is, do no t connec t your attachment wires
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WHEN IT COMESTO ANTENNA SYSTEMS.. .IS YOURS
a space problem? a budget problem? an applications problem? an installation problem?

or simply a problem of where to buy?
You r one-stop so lution is A NTENNAS, INC.
E xcl usively special is ts in rad ia t ing systems, comp lete syst ems o r any c o m p o ne n t part .
Arrays-comp lete o r in kit fo rm, qu ads, yag is, d ip o le assemb lies, verticals-f i xed or m o b i le, towers,
masts, ro tors, guy a nd contro l cable, t ran sm iss ion line, C03X re la ys a nd swi t c h es, c o n nect o rs and
adaptors, t est gear, technical publ ica t ions , corrosion resistant h ardwa re , c o rro sio n proofing c hem ica ls,
i n sula t ors, insta l lation and w ir ing hardware, aluminum ·tubing and plate, w ire, and much , mu ch more.

If y o u r requi r ements ar e fo r a comp lete sy s tem, major componen ts, or the sma lles t yet im p o rtan t
piece of h a ro wa re -,

Our prices and deliveries are hard to bea t . . . any w here.

ANI[NNASINCDept. B, 512 McDonald Road ~~Te~~~~~: ~~~~~:;f~~':;U~~:;:~~::
[ , • Leave nworth, Kansas 66048. 52.00, refu ndable, first o rder . -

directl y to th e phone wires. Instead, put a
sma ll elec trolytic capacito r in both leads,
right at the attachment poin t. The capaci
tance of these should be 2 or ,4 flF each,
and polarize them righ t so they block t he
de on t he line. Th is is done by finding out
which phone wire is positive, and connect
ing the positive lead of one of t he electro
Iyt ics to this phone wire, and conn ect the
negat ive end of the other cap acitor to the
other phone line . Now, connect the two
patch wires to the two dangling ends of the
electrolytic capacitors . You can now short

the patch, leave it on , etc, and you will not
load the phone enough to cause more than
a small decrease in its loudness.

A 2 flF capacitor is abou t the bes t value,
since this causes an effective 1 uf total
series capacitance in the pa tch line, which
cause s a 3 dB cut off freq uency of 300 Hz
on th e 900n line. T his is an op t imum
match to an SSB receiver. If you decide to
use the se manproofing capacito rs, install
them before yo u calibrate the audio gain
fo r pa tch inje ct ion , for better accura cy.

. .. W4NVK-

Put a NEW RECEI VER in your old hi - band set
for lell than t 17.0 0 (or the nex1 best 1hing I.

Typical IBdb gain 3db na'ise figure
t.e intermod/ Hi burn -eut 1tlreshold
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PRE-AMPS
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your old set

2 M ET ER

H F - 144 U'*
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/ \
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HF - 14 4 M for Mat r ac radi03 - - - - - - --- t 16 .50
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NEW
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Regula1 ed DC power supply far ~R - 2

~ME

WRITE TODAY FOR OUR FLYERS WITH DETAILED
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~
HIGH PERFORMANCE VHF YAGIS

TOPEKA F M ENGINEERING
3501 CROCO ROAD

TOPEKA, KANSAS 66605
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th e Ha nd b o o k te lls ...
e hOw to defe a t d ese ns iti zat ion
e how to calc u la t e atte nu a t io n a cc o rd ing to freque ncy

spaci ng. antenna separa ti on
e ho w to b u ild so ph istic ated cont ro l sv st em s. u sing

l e s, tlm!!rs, r !!la v s, 5Ie ppers, o r Touchtone
e hOw ,t o b u ild au t o m a t ic log g ing and identi fic a t ion

devIces _ .
e h ow to bUI ld au t o "", ti c p ho ne p atches

FOR THE OLOTIMER

FOR THE NEWCOME R
t he Hllndb o o k t e lls .. .

e h ow to p re pa re fo r a re pea ter
e h ow to gel a re a ee te r sit e
e ho w t o b u ild a re p eate r
. h ow to keep a .epeMer on th e a i'
e h ow to d e te .mina a prosp ec t i" e re p ea t e r 's range
. hOw to get you r . epe lOte. lic e n se

Whet her y ou're a new comer o r an o ld t imer,
y ou'll f ind " The Ra dio Ama teu r 's F M Hand 
book" to be the most v aluabl e repe at er aid you
can get .
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I neludes those " great:'
never-bef ore -repr int ed arti 
cles. co m ple te with pho tos.
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collec tion of FM d ata .
Edi t ed by Ken Sessio ns
( K GMV H) , 6 x 9 in . Covers
peri od from Mar 19 68 t o
June 19 69 .
FM J2 . . . _ . ... . $ 4.9 5

Co m p lete , up-to -date list
ing o f al l repe aters cu r
rent tv operat ing in t he U .S,
and Canad a. Hund reds o f
usef u l fac ts o n access in fo .
N early a hundred maps
showing repe at er locati o ns

and repe at er co verage area s. Plen ty of repeater
p hotos, too . Prepared b y Ke n W. Sessio ns, Jr ..

K6M VH.
RA 1 . $ 1 .50

AN INTROOUCTION TO AMATEUR FM
b y K en W . Sessions, Jr . 96
pages of informa tion, in
c1ud in g current stand ar ds
of devia t ion, tone f re
q uencies, and o pera ti ng
chan nels. Incru d es an up
d ated F M repeater direc
t o ry , a cata lo g secti o n o f
AL L F M M A NU FAC·
T U R E RS and dealers. Plus:

A complet e b ibliog raphy li st ing all ar t ic les
pub l ished sin ce 1968 in F M A ntho log ies tvors. I
and I ll , 7 3. H R, QST, and CO.
I F M _ $ 1 .50
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YOU LIKE TO
GET INTO

Richard Tashner WB2TCC
163-34 2 1 Road
Whitestone NY 11357

IlTTY -»•

M ost people think RTTY is very
expensive - that it takes a lot of

technical skill to get ro lling. Actually ,
provided yo u have a transmitter and a
receiver (or transceiver that does no t drift)
yo u can get st arted for abou t $100.

Yo u will need t hree basics : a t eleprinter
with keyboard, a term inal un it , an d a
simp le frequency shift keye r on yo ur trans
mitter vfo.

A basic teleprin ter like the T eletype
Model I S will cost about $75. This is
whe re most of your invest ment will be .
This unit Will, with the addition of th e
terminal un it an d frequency shift keyer,
ena ble you to transmi t and copy RTTY. A
block dia gram of a basi c RTT Y sta tion is
shown in Fig. I. Note that the terminal
unit (sometimes referre d to var iously as a
T U, co nverter, or demodulator) hooks
between the te leprinter and the audio
outp ut of your speaker.

T he purpose of the demodulat or is as
fo llows:

T he receiver picks up two alternating
ton es, one relatively high pitched and the
other a litt le lower. Th e lower to ne is
called mark an d the ot her , space.

Different combinations of mark and
space tones correspond to specific letters,
numbers, an d pu nctuation ma rks .

The TU has a l50Y, 60 rnA " loop
current" passing through it and the two
electromagnets in the t eleprin ter known as
selec tor mag ne ts . As alternating tones
com e through the receiver the TU causes
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the loop cur rent t o go on and off in a
defini t e pat tern corresponding t o ea ch
lett er received. As the loo p curre n t is
bro ken up, the machine prin ts the message .

On wide-shift syste ms, the frequen cy of
the mark t one is 2 125 Hz and the fre
quency of the space to ne is 2975 Hz. With
narr ow-shift , the mark is 2125 Hz but the
space signa l is 2295 Hz (a di fferen ce of
only 170 cycles).

To get these tones yo u put on yo ur
produc t detect or tas if for CW and t une in
the RTTY signa l for the correc t t on e
frequencies with the aid of an oscillosc op e.
When the pa ttern on your scope is as
sho wn in Fig. 2 t he signal is tu ned in
correctly. Figur~ 3 show s tuning t oo low
and Fig. 4 shows t uning too high .

Fig. 1. Block diagram of RTTY station.
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Transmitt ing RTTY

For transmitting, th e keyboard is
hooked up to the FSK circuit in your
transmi tter vfo . When a key is pre ssed the
FSK circuit ke ys the vfo up an d down in
freque ncy with a de finit e pattern corre
sponding to the letter on the keyboard.
There are ma ny ways of doing this.

One way is to put th e keyboard in serie s
with the selector magnet s. Then when a
key is press ed the loop curre nt is broken
up the same way as whe n the TV breaks up
the circuit on receiving. Th e loo p supply in
turn keys the FSK circuit.

Auto-Start

Some hams who have a net frequen cy
(mo stly on VHF) use a method called
Auto-Start , which can prove quite handy.
Suppose one person wants to send his
friend a message , and both are on a net
frequency . The friend leaves his receiver
and terminal unit on 24 hours a day. The
person who wants to send the message
sends a five-secon d, steady ma rk (21 25 Hz)
signal. The rec eiver on the other end picks

GET YOUR NEW
ISSUES NOW!

Over 285,000 QTHs in

~
he U.S. edition $8.50

, Over 165,000 QTHs in
t he OX edition $6.50

c~· .,,'::;7;., NEW EDITI ON EV ERY:
,: :.,,;;;:;.":;~ MARCH 1 - SEPT. 1

;;;:---- JUNE 1 - DEC . 1

These valuable EXTRA feature s included in both editions!
• QSLManagers Around the • Prefixes by Count r ies!

World! • Zips on all QTH 's!
• Census of RadiOAmat eurs • A.R.R.L. Phonetic Alphabet!

th r~ugh ou t the :,,"o.rld! • Where To Buy!
• ~f:~~!AmateUts License • Great Circle Bearings!

• World Pref ix Map! • Internat ional Postal
• International Radill Infnrmatinn!

Amateur Pref ixes • Plus mucn more!

Seeyour favori te dealer or order dir ect (add 25¢ for mailing
in U.S., Possessions & Canada. Elsewhere add 50¢).

iIIi"RADIO AMATEU R116 k' ca 00 INC

: 'I' , Dept. B 925 Sherwood Dri ve
LakeBluff, III. 60044
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FIG UR E 2

FI GU RE 3

FIG URE 4

Figs . 2, 3, 4. RTTY scope p attern s.

this up and the terminal unit which has a
special Auto-Start circuit in it automati
cally turns on the motor in the teleprinter.
The sending station then sen ds the mes
sage. At the end of the message he sends a
stead y five-second space signal (29 75 Hz)
to shut off the other station's teleprinter
motor. The sen ding station then turns off
his carrier. When the man returns fro m a
hard day at work he goes up to his sha ck
and reads wha t his friend has sen t him
during the da y. He can reply in the same
manner .

Where to Get More Informa tion

I suggest , for those interested in getting
more info on RTTY that they refer to
handbooks by 73 and CQ ma gazines. They
would also do well to get a co py of the
RTTY J ournal. It is put out by 'Dusty'
Dunn W8CQ , PO Box 837 , Royal Oak,
Michigan 48068. Subs crip tion rate is $3 a
yea r.

., WB2TCC-
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A. E. McGee, Jr. K5LLI
281 5 Materhorn Dr.
Dallas, TX 75228

ee.
PERF-BOA RD T E R M IN A L

~~~~
H aving successfully used the ty pe of

Vector board with 3/32 in. perfora
tio ns and th e relatively large T9 .4 terminals
in several projects, I decided to try th e
ty pe with 1{16 in. perforations and th e
small T28 terminals for more co mpa ct
circuitry when recently building a fre
quen cy counte r. The counter consiste d
mainly of integrated circuits and a great
deal of interconnectin g wiring, with up to
fou r or five wires plus the Ie being
connected to a single terminal. The T2 8
terminals didn ' t seem to be very well suited
to my pur pose, so after some experiment
ing I came up with th is subst itute . It is a
simple pin-ty pe terminal tha t is inexpen
sive, easy to make and use, and better
suited for so me purposes tha n the T28
terminals.

Making the terminals

The terminals are made of l a-gage bare
or tinned copper wire. Insulated wire is
available at any hardware store, the least

expensive being type TW. The plastic in
sulation is easily peeled off with a pocket
knife. Clean the wire with fine sandpaper if
it is tarnished or dirty.

Cut the wire to the length desired for
the terminals. I found that a 1'2 in. length
worke d well for me. To easily cut a large
number of terminals to exact ly th e same
length , simply drill a 5{64 in. (d iam eter )
hole in any con venient materia l to a depth
equal to the desired terminal length . Then
you merely insert the wire, clip it off flu sh,
and allow the terminal to dr op from the
ho le.

The l d-gage wire '" is a loose fit in th e
1/ 16 in-diameter board perforations, so it
must be exp anded slightly to make it a
snug fit. This is done by knurling it lightly
at the point where it will co ntact the
board . Place the terminal on a small block
of hard wood. Press down on the proper
part of the term inal with the edge of a fla t
file. Move the file back and fo rth so as to
roll the terminal beneath it. A few stro kes

Th e term inals are knurled by rolling the m under Th e term inals are eas ily inser ted with a simple
a file . tool.
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The wiring side of a board from the author's frequency counter, in which over 600 of the home
m ade t er m inals were used.

using mo derate pressure will raise a series
of ridges such as tho se found on the edge
of a dime, an d will make the terminal a
t ight fi t in the board. I used an 8 in . file
that had an edge wid th of 3/32 in ., but any
medium-cut fla t file should work.

The termin als are easily inse rted into
the board with a simple t ool. Take a piece
of metal rod about 5 in . long and drill a
5/64 in . hole in one en d to a depth equal
to the leng th of te rminal that will protrude
from the board. Then pl ace the t ermin al in
the board, lower the tool on to the termin 
al, an d press down firmly. Be sur e t o
support the board near the terminal while
do ing this.

Advantages and disadvantages

The main advantages of us ing th is ter
minal are that it will hold a large number
of wir es without diffi culty , and yo u can
wrap a wire around it and squeeze it tigh t
with pliers without crushing the terminal.
Also it is easy to make a goo d so lid so lder
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joint because of 'the large contact area
between the wire and terminal. The re
moval of a wir e is very easy, even if it is at
the bottom of a stack of three or four. Just
heat t he joint an d slide the wires straigh t
up an d off the smooth surface of the
terminal. The wire ends will keep their
sha pe and can be slid back on an d resolder
ed .

The T28 te rminals are better for holding
sma ll resist or s an d capacit ors, and require
less heat to so lder than the homemade
ty pe. More care is necessary, however, to
preven t co ld solde r join ts if several wires
are to go into one slot.

The homemade terminals are very in
expensive, costing abou t 12 cen ts per 100,
but the time involved in making them
probably nullifies any saving. In the fre 
quency counter previously mentioned I
used ove r 600 of the home made terminals
an d about 40 of the T28 terminals, with
each type doing it s particular job very we ll.

...K5LUa
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TUNING
ALL-BAND
VERTI~AL
ANTENNA~

A verti cal act ually makes a pretty
goo d ante nna, provided you r match
allows yo u to radiate the signa l you
put into it.

FEBRUA R Y 1971
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John G. Harder W5QKO/A I4QKO
6200 A ir Base Wing
APO San Francisco 96274

A ll-band vertical anten nas are inexpen
sive space-savers which can do a

sur prisingly good jo b at their bes t , but
ofte n give disappointingly bad res ults.
Newcomers are ofte n attracted to these
antennas by the cost savings over more
complicated arrays, but many encounter
considerab le fru stration in the attemp t to
make the unit perform as it is supposed to.

An example of this type of continuous
ly tuned antenna is the WVG Mark II. It is
basically a multisection aluminum whip in
an insulated mounting which at taches to a
short length of pipe for gro und mounting
or to a piec e of T V mast fo r rooft op use
wit h rad ials. Th e un it is supposedly design
ed to be fed wit h 52,Q coax. The coax
shield connect s to the ground ro ds or
rad ials. The center rf conductor of the
coax is normally tapped down on a loading
coil to achi eve reson anc e at the frequency
in use , whi le simult aneously pr oviding a
satisfactory impedance mat ch to the co -
axial line. On 20 and above, the whip
alone is usually used with dir ect coa x
feed .

Practically spea king, this procedure sel
dom produces a match whi ch permits
anything like a truly efficient transfer of
pow er from the feedline to the antenna. It
doesn't take much kn owledge of antenna
th eory to un derstand that if the power
doesn' t get into the an te nn a, it doesn't get
rad iat ed . On some ban ds t he coil and whip
may show resonance at the desired fre
quency when checked with a gr id d ip
met er , only to prove unusab le be cause the
impedan ces are still mismatched.
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Fig. 2. Parallel LC
network for I S/20m .

While some equipment will load into a
line with a vswr of greater than 2 : I, most
manufacturers these days specify low vswr
to avoid such conditions as overheating of
TV sweep-tube final s and radiation of rf
from the transmitter cage. The answer for
some is to give up and try a more expensive
antenna, such as a trap vertical. But before
spending th ose dollars, why not try to do a
better job of matching than the coil can do
alone? This can be achieved by simply
adding a small variable capacitance at the
feedpoint, using clip leads to allow it to
fun ction as part of an LC network in series
or in parallel. Using an additional tap on
th e coil will allow the 52fl feed to be
matched more accurately.

The exact amount of Land C needed
for resonating and mat ching at a given
frequ ency will depend ma inly on the type
of mounting and ground system in use.
Before trying the matching network idea, I
found that a vswr of 2: I was the best
obtainable on several bands. On 15 meters,
the antenna was completely unusable with
a vswr over 3: 1. It was of course possible
to adjust the whip length for 15m, but
band-changing became a major chore.

After use of the ,mat ching network, the
results were very satisfying. It was possible
to rea ch less than 1.3: I on all bands, and I
found that by proper pla cement of the coil
tap s I could go from 15 to 20m with just a
twist of C alone. This convenience was well
worth the effo rt.

Aft er matching with a standing-wave
bridge connected at the feed point, all I had
to do was mark the coil taps and positions
of C, and band-changing was now possible
in a matter of seconds. Besides all this , my
first QSO after the job was done resulted in
a good report from UA</l KFG with only
150W input at my end !

Possible refinements include mounting
of th e whole network in a waterproof
container such as a refrigerator b ox or
plastic 3 x 5 card fil e that includes its own
hinged lid . By careful choice of methods
shown for setting up th e net work, your
antenna will now work efficiently on any
band from 80 through 10m and on MARS
frequencies in bet ween.

. ...W5QKO /AI4QKO-

Fig. 3. L ne tw ork
(40/80m.)

000

"
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ALL RESISTORS :t~%

The
LOUJ-OhTn

JJleter
A. Sch ecner W3YZ C
122 She rry Lane Apts.
Conshoho cken, PA 1942 8

D id you eyer try to get a good resis
tance read ing on a speaker voice coil?

Or an au tomobile ignition balla st resistor? '
Or a pilot light bu lb , length of coax, relay
contact , loading coil, iden ti fy ing trans
former windings, centertaps, etc .? If you
have, then yo u' ve found that most ohm
met ers don' t have a rea lly low resista nc e
scale - or if they do the zero set ting is
unreliable and the meter scale inad equ at e.
Aft er years of annoyan ce from this prob
lem I finally decided that a low-value
ohmmeter wou ld be a handy device to have
around. In fact , applications for this meter
just seem to suggest themselves. Why
bother building a new version of an old
instrument and not inc or porat e new in
novati ons? So I came up with the se re
quirements:

• No zero ing knob - just a " set it
and forget it" calibration cont rol.

• Linear scale read ing from zero to a
fixed value, rather than to inf in ity.
What good is in finity to an ohm
mete r, besides making the upper
25% or so of the scale relatively
useless?

• Solid terminal connectors rath er
than wires with probes (optional).
This would prevent poor contacts
in the circui t, leading to error.

The finished version uses one size D
flashlight cell, has t wo scales - zero to
lOQ, and zero to I Q . A " test" switch
(momentary pushb utton) is used because
of the high curren t requirem ent of the
circuit. Battery life is conserved in this
way.
Theory of operation

The circuit consists of a constant-
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curr ent gen erator (Q 1) Lo provide a known
Current through the test resistance. The
voltage drop across this resistance (100 mV
maximum) is read on a meter whose
internal resistance is much higher than a
te st resistance of 10Q. Therefore , the
met er does not load t he circuit.

A bias for Ql is establi shed by diodes
Dl and D2 and resistors RI, R2 , R3, R4 ,
and R5 . Use of the diod es hold s the bia s
level constant desp ite nominal de cay of
battery voltage. Diode D3 pr events severe
overload of the meter in the absence of a
test resistance. In case the te st button is
pres sed, the meter will overload, but not
much, thanks to D3.

My met er was "Obtained when I scrapped
a Heath grid-dipper...... after bu ying a solid
sta te model. The meter requiremen ts are
500 IlA full scale, 200Q resista nce. A
substitute may be constructed by using a
mo re sensitive meter with a shun t, so long
as the result is 500 IlA , 200n.

Construction
Layout is not critic al, but sold er con

nect ions must be solid and medium bus
wire must be used. The battery connector
mu st make tight connection with the bat
te ry . Check in te rn al resistance by shorting
the test terminals wit h heavy wire. Pressing
the te st button should give a reading of
zero.

Transistor Q 1 may be replaced by any
on e of a number of high-beta NPN typ es.
Try .what yo u have around and see if it
wor ks. R2 may be used to balan ce slight
differences if another transistor is used.
Calibrate by te sting a prec ision IOn resi s
tor (O~10Q scale) and setting the calibra
tion control for ,a full -scale reading. The
other scale should foll ow automatic ally.
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D igital Frequ enc y Me ter
Mo toro la h as intro d u ced a n e w d igi tal f requency
meter the S -1325"A, w it h 50 mV se n si t iv Ity a n d
e ia:ht=digit rea dou t. The unit provides con tin uou s
fr e quency c overage fr om 50 H z to 5 2 5 MH z in
t w o ranges. The resolu t ion and o scillator st ab ili t y
far e xceed F CC r eq u ir e m en t s o f two-way radios ,
makin g the u nit truly obsole scence proof. The
a d va nced m o d ul ar integr a t ed circu i t d esign a5M

sures sim p le , re liable oper ation a n d ease of
m aintenance. A b uilt-in d e via ti on meter p rovid es

possible m ore e fficient use o f t wo-way radio
commu nicatio n s b y reli e ving t he u ser f r o m listen
in g t o co ch a n n el ch a tter, Easy inst a ll a tio n in 
structio ns are available f o r a ll two-w ay ra d io s and
free e ngmeermg a ssis tance is p r o vid ed fo r uniq ue
o r diffic ult app licat ions. For info rma t ion call or
write I A lp ha Electronic Services I nc. , 8 4 3 1 .llon
roe A ve. , S tan to n CA 90680.

D evi a t ion Me ter
Motorola 's S-1 3 2A p or t a ble solid -state d eviation
m e t e r p rovid es d ir ec t reading measurem e nts t o r
fast , accurat e se rvicing of two-way ra d io a n d
other com m u nicatio ns equip me nt. T he advanced
d esi gn o f the instrume nt elim inates the need fo r
complica ted se tup p r o ced ures . Co m p le t e an d
se lf -contain ed w i th built-in lo ca l o sc ill ato r ; n o
o t h er access ories are r equired . T w o carry ing
handle s are provided , o ne o n t op o f u n it a n d o ne

PRODUCTSNEW

on r ear o f unit. T h e Mo t o r ol a S- 1 3 2 3 A co ntains
an accurate , linear, coun tertype d iscrimin a t o r
a nd a h ea vily d e ge n e ra t ive peak -to -peak volt
m et er. A h ighly stable conversion o sc ill a t o r p ro
vides accurate measure m ent to 1000 M H z w ith
lo w inherent r esi dual m odula tion a n d m a x im um
fr eedo m from d rift. An IC audio ampli fi e r d rives
a speaker b uilt int o the front cover o f t h e u nit
permitting o ff-th e-a ir monitoring. F or c om p lete
tech n ical sp ecilicatio ns write Motorola Communi
ca tions & E lectronics, In c.~ 13 01 East A lgo nqu i n
R oad, Sc haumburg I L 60112.

total servicing capab ili t y for fre quency an d FM
d e via t ion m easur eme n t s . F o r com p le t e t echnical
sp e cif ic atio n s , w rite M o to ro la Co m munications
an d E lec tro n ics, Inc.,}. 1301 Eas t A lgo nqu in R o ad ,
Scha u m b u rg IL 60 11 2.

Silent Sentry (88-80H)
Be cause of increased d eman d fo r a reliable
s o li d-s t a t e sub audible co n tinu ous tone encoder /
d e coder t h at is small enough to fit internall y in
p ortable a n d hand-held t w o-w ay r adios as well as
some of t h e very small m o bile a n d b ase stati o n
mode ls , A lp h a Electronic Se rv ices h as d eve loped
.th e 85-80H, M easuring only 1 -1 12 x 1-1 14 x 1 /2
in" it is b e lieved t hat t h is IS t he s m a lle st u nit o f
1ts k ind. T h e SS-8 0 H m ee t s o r e xce eds E IA
specifica t ions, a n d coupled w it h th e fr equ ency
d e t e r m ining mod ule (TN-9 1 H) , can b e installed
internally in equip m ent where space is a severe
pro blem. Co m p letely compatib le w ith Priva te
Line, Chan n el G u ard o r other stan d ard fr e
q u ency to n e quieting devices, the SS -80 H a ls o is
ava ilable o n special tone fre q u encies, allowing
grea ter use o f co n ge s ted channels. Utili zing solid
state c ir cuitry , t h is reliable accessory mak es

Dual-Frequency SubaudibIe Tone
T he A lp'ha D TSS- 80 t w o-f req u enc y tr ansistor iz ed
su baud rb le co n t in u o us t o ne sq u elch s yste m is
e xceptio nally u se ful where t h ere exists a need t o
have a ch oi ce o f t o n e f re q u en ci es f or t h e p urpose
of con t r o llin g o r sele c t ing r epeater s t a t io n s, b a se
st ations, o r m obile radto u n its . By a sirnple
t w o -p o si taon sw itch the d u al t o n e m ake s p o ssible
the e m p lo y m en t of multiple r epeat e r s increa sin g
t h e ra nge cap ab ili t ies o f a radio c o m m u n ic a t io ns
syste m . The selective ca lling o f t w o base stations,
two groups o f mobiles , or special c o n t rol Iun c 
ti ons a re o ther u ses tha t th is versa t ile d evic e ca n
accomplish. E a ch D T SS.gO ton e u nit is co m 
p rised o f a p lug-in en coder /d eco der board an d
t w o p lug-in T N·9 1 fr eq u e n cy d ete r m in ing b o ards.

A s pecial model is ava il ab le th at p lugs d irec tl y
in t o G E ' s M A ST R m obile radio umt s . F or infor
m a ti on call or write A lp ha E lectro n ic Servic es
l nc., 8 4 32 Monroe A ve. , S tan t on CA 90680.

Two Ca pacity in CK 0 6 8tyle

Ca pacitance va lu es uf to 2 J.lf ca n b e o b ta in 
ed in the new es t m o d e Ce raseat ce ra m ic ca pac
ito r s . T he new units incorpora t e th e high ca p a c
i ti es in a m odifie d C K0 6 ca se s tyle w ith a
thickness of o n ly 0 .150 in. Pre vio u s ca p a cita nce
values had e xtended o nly up to t W . In t h e
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Photos I and 2 show the meter built in
a Bakelit e box with aluminum pan el. I have
measured the resistan ce of a loading coil 01
a new Hustler mob ile antenna and com
pare d it to my old beat-up one. I planned
to bu ild a dipole out of th e two of them
and wan ted to be sure everything was
okay . Resistance of the probes I used was
O.2n, by shorting th em together, t he total
reading (p robes + coil) was l. On . There
fore the coils were O.8n.

Other uses will suggest themselves. I
hope you will find thi s novel instru ment as
useful as I have.

Cerasea l series , a cera m ic case enclo ses t h e u nit 's
active la yer s. A thin epo xy coa ting is a pplied t o
the finished u.uf f or add itional prot ec t io n , Use o f
t he ceram ic cas e , which is f o rm ed as an integr a l
par t of t he capaci tor b efore firing , results in t he
prod uetio r. of a t ruly solid-state ca pa citor t ea t u r
m g m onoli thic co nstruc tion comb ined w it h co m 
pl e te her meticity fo r u se in aerosp a ce :hcomputer,
and mili t ar y ap-pli cations. A ero uo x vcrp. , N ew
B ed fo rd MA 02 74 1.

Amat eur R adio V aractors

A new fa mily of high Q vara ctors fo r a mate ur
ra d io se r vice in a p plication fro m i-f ' s up t hro ugh
450 MH z. These varactors n ow mak e pr actical
ve r y compact equip m ent by re pl acin g m echanica l
tuning wit h elec tronic tuning. Ama t eur u se s
incl ude AF C. in crem ental tuning of tra nsceive r s,
r emote cont ro l, and SIm plified frequency m odu-
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la tio n . Application notes and d a ta shee t s are
ava ilab le fro m the m a n ufac t u rer . Pr ices range
fr o m 81.50 t o 56 .5 0 in small q u antitie s. E ast r o n
Corp., 25 L oc u.st sr., H averh ill M A 0 1830

Doubte -batanced MI C Mixers

A n e w ser ies of do uble-balan ced Ml C (micro 
w a ve integrated ci r cu it) mix er s combines low 
no ise perfo rmance and wide bandwidth. T he
mi xer -preamplifier (ill ustrated) provid es m ulti
octave b andw id t hs, lo w 1M distort io n , a nd b eam
le ad Scho ttky d iodes. Avai lab le w it h hybrid Ie
pre amplifiers as well as d iscr ete co m ponent u ni t s .
RHG Electron ics L abo rato ry, I nc. , 94 -,U i lbar
Blud . , F armingdale N Y 11 7 35 .s,

1 9 71 Te ch nical and Scien t ifi c
Boo k Ca t alo g Availab le

An SO-page ca ta log describ es over 650 h ard 
b ound an d paperback boo ks w hic h cover vir t u
all y ever y t ech nical and sci ent if ic discipline.
Special sectio ns in the catalo g fea ture "do-It
yo urself" t itl es a nd a ma te ur rad io pub lica t ions.
Vocational educa tors and ind ustrial t ra in ing d ir
ectors will fi nd t ex t books, in st ructor's guid es,
and st udent w o rk b o oks in th e se ction en t itled
" T e x t a nd Training Materi al s for In-Pla n t a nd
Voca tiona l Education ." Copies o f t h e ca t a log a re
availab le fre e fro m T h o m as J . E ast w ood , D irec
tor, Adver t isi ng an d P u b lic R e latio ns..{ H oward W.
Sa m s & Co. , Lnc. , I nd ian apo l is I N 4 6 z 1iB.
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oscillatOi/monitor /~~--
• rn '~. 1 an . udi ~l. ton. 10 monitor
the RF of any CW tra""mitur from
10Mw to I Kw (, IOOKe to IOOOMc,
ul in g only an a" pickup an t.nna .
• ca n b. ..If-triggered for code
pradica or the t eding o f oolid
. lat. camp on.nn and c ircuih .
• . id. in tuning up & testin ll RF
oscillator a nd power ci . cuib.
• 4 han.id o" 2 diode circuit ,
opea k. , . t on e adj ust, AA pence n, 9
te lt tips , 8 " ant., c-m..gn.~c " ..... 14 5 comple te,
• cabinet i. 16 gau ge black & d ear p pd UOG A can.
anodi..d aluminum, 3. 4 M 2.3 " 1.2" lend a check o r m.o.
US mad" (, 9U".""t."/ for I y.... so ld by mall on ly

James Research company,dep't: AR-M
20 willits road , glen cove n.Y.11542

D ir e ct Posit iv e Ph o t ore sist K it

Vector El e ctronic Co. Inc., 1 2 460 G ladst o n e
Ave " Sylmar, Calif. ha s jus t announ ce d the
ava ilability o f tw o new etch ed c ircuit kits .
According to t he manufa cturer , these k its are
diff erent than other kit s n ow av a ilable because
they make u se o f easy -t o-mak e p ositive a rtwork ,
m uch o f w hich is prep r int ed a n d in t h e kit s , plu s
p hoto- se nsitized c opper -clad b o a rds in varI OUS
sizes, With t h e m a tert al s suppli ed (which in cl udes
ever y t h ing ex ce pt w ater a n d a photo fl o o d b u lb )
the us er can m a k e sharply defin ed et ch ed circuits
in single or m ultiple quan ti t ies q u ickly a n d
in e xpe nsively in t h e laborato r y o r sc hool w ith o ut
pho t o graph y , L ead la y o u t s for in tegrated ci r
cu its , transistors, and co n n e ct o r p a t ter n s are all
ready for transfer t o t h e m aster circuit mylar

JEFF-TRONICS

Electr onic Parts, Tube s, Radios
New & Used Amate ur Gear.

Send 251i f or f lye r l isti ng hundred s of bar gain s,
and we ' ll add you r name to our per man ent
mailing list .

sheet provided. T h e photo-sensi tized co p p er clad
b oa rd, w hi ch can b e u sed w ith out a d ark r oom is
then e x posed to a n ultraviolet li gh t source , a
pho t oflood la mp, or b ri ght sun ligh t t o produ ce-a
oo p y o f the My lar circuit image, This image is

~~~ck~~ar~rv;~~P:~e~v~~ e\~he~h~~\1a; f~~l:h~
et chant that comes in a d u rable p la st ic b a g which
may b e sh aken in side a p lastic b ox (also furn
ished) w it hout leakage. B ecause of the agitated
et ching, sharply d efined circuits ca n b e produced.
If a number of the sa me circuit boards are
required, d uplica t es can b e made quickly using
the same Myla r master . K its se ll for from $8.95
fo r the 32X sa mpler assortment to. $24,95 for the
p r o f ess ional sized ve rsion model 3 2 X A, K its m ay
b e o rdered now fr om the manufact u rer, o r
purchased fro m the firm 's distribut ors , Vector
E lectro nic C o. , I n c" 12 460 G ladstone A ve.,
Sylmar CA 9 1342.

Groundplane A n t en na
V ari t r o n ics intro duces t h e Redh ead ,-a t wo m eter
3.4 d B gain gr o u n d p la n e a n tenna . T h is st urd ily
b u il t , commercial-q uality unit is adj ustab le f or
low vsw r ofer t he entire 2 m eter band, Both
radials and ra diator are b uilt of hea vy gag e
aluminum conduit, and the loading coil is well
protected by a metal shie ld w h ich is pa inted re d .
The ant enna is r ated a t 5 00 SS B, 2 50 W CW, AM ,
FM. S ee t he Varitronics AS·2H G (Redhead) a t
your d ea le rs, Only $ 1 8.95 ,

Oct av e Ba ndwidt h o f New
40W on 220-400 MHz

T R W S emico nductor a n n ounces a nr- w U H F
pow er t ransistor o ff ering a s t a t e-o f-t h e-art com
bination of bandwidth , p o w er, a n d fre q uency .
T he fa m il y of t ra n sistors is t erm ed " J -Zero ,"
b ecau se internal m a t ching ci r cu it r y red uces in put
r eactan ce t o essentially zero, The n ew h ybrid
t ransistors provi de hi gh inp u t r esist ance with
lower in put Q. Sim p le input circuit r y w it h
minimum tuning allo w s co m b in ing fo r o u tput

Cleveland , Ohio 44 1094252 Pearl Rd.

FMSchematicDigest
A CO LLECT ION O F

MOTOROLA SCHEMATICS
Alignment, Crystal, and Technical Notes

covering 1947·1960
136 pages 11 Y:," x 17" ppd $6.50

S. Wolf
1100 Tremont Street

Boston, Massachusetts 02120

SURPLUS TEST
EQUIPMENT

PLAN 1. We fo r ward your QSLs (1?lease arrange al p b a beti -

~~Y{o t,;'r ~irh&,laUSt. ~~~:~~~t~~i~~, ff~re:p;e;~~~tries,

PLA N 2 . You us e our speciallog form and send u s a cOp y.
We supply QS L- make out QS L-deliver QSL, a ll fo r 8<,1 each.

~WORLD 0SLBUREAU·
5200 Panama A ve., Richmond CA USA 94804

HRI.E.EVICES
1"~":.~,~",:,;:",~o:;oo:.:,~"~~:::BOO_ _ ..90o!. 1 21$1~O~.O~O ;':;';M~M'~"-.~"-'~"~A~'-.-.~,"",~.~,,""

_
IC , 'I'L 90 0 9 14 60. t" L9 23 . . . 90<!
MRTL Me l gOp MC890P $2.0 0, 10/$ 19.50

MC724P Melg9P MC792 P MC725P . .. $1.05, 10/$9. 50
Also •• • ,Iable MC723P MC788P MC880P, MC767 P, MC9760P

OP AMP SN72709N (DIP) SN72109 L [TO 51 $ 1.25
TOROIDS' IOOian. G. n. ...1C F102 -06, CFI02·Q l . CFl 0 1-Q2, • . . . . . . . . . . . . 50~

CINCH Ie sock.". 14·DIP. a·leS 60t HA L DEV IC ES
Add 50\1Po"',!!", send for complet. li<t. Box 365 L, Urb ana, Illinois 61801
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powers of ove r 100W acr oss the band. H igh
vo lu me productio n t hus b ecom e s practical f o r
t h e fir s t time in h igh-po wer broa d band UHF
eq u ipment. Characteristics o f T R W type J O-2 00l
are as fo llows; 40 watts rf power o u t put fro m a
24V so urce ; 5 dB ga in across 225-400 MH z
band ; minimum effici e n cy o f 5 0 %, Technical
details are availa b le from TR W Semic o ndu ctor
Div. ,1 45 20 A via tion B lvd ., Lawnd ale CA 902 6 0 .

Series of Hi ghly Stable
Oscill a t o rs Develo ped for

Two-Way R adio Equi p m ent

•
24 PAG ES, c ram med w it h Gov't S urp lus
E lectron ic G e a r - th e Biggest
Bar ga in Buys in Amer ic a ! It
wi ll pay y o u t o ISEND 2 5 $ I
for you r co py Ref und e d w it h
y o ur f irs t o rd e r.

S P ECIA L PA C KAG E O F F E R: BC -645 T ra n s
ce ive r, D y nam otor a nd a ll ac c esso ries, includ ing
mou n t in g , UHF A ntenna Asse m bl ie s, contro l
box , comp lete set of co n n ect o rs a nd plu gs .
Bra nd N ew $26.95

$27.50
$22.50
$2 1.50
$2150

$23.50
$ 19 .50
$17.95
$ 19.50

$16.96
$16.50
$ 14 .95

SCR·274-N, ARC~ COMMAND SET HQ!
Freq. Type Exe. Like Brand
Range Comp let e Used New New
Rece ivers with tubes
190~50Ke. BC-45 3
3-6 Me. . . BC-454
6-9 .1 Me. • BC-455
1.5-3 Me. . R-25

AN / APR - 4 Y FM & A M RECEIVER " F B" f or
Sate llite T rack in g! H igh Pr eci sion
lab instrum e nt, fo r monitori ng
and measu ring f req u e nc y and
re lati ve signal streng t h . 38 t o 400.0
Me. in 5 tun ing r;anges. F o r
11 0 v 6 0 cyc le A C . Bu ilt · in
p ower supp ly . Origina l ci rcuit
d iagram inc luded . Ch~1.ed out ,
Perf ect. LIKE N E W. ~H8.50

HEADSET
Low im p ed ance . Wit h la rge chamo is ea r c ush ·
ions. a .tt. co rd and p lug. Reg. $ 12 .5 0 . ~

~
OU R SP E C IA L PRI C E • • •••• • • $2 .95

BC-645 TR ANSCEIVER 15 t Ub es.
435 to 500 Me . E asi ly adapted for .
2 way vo ice o r code on Ham,
Mobile , Tel e vis io n Exper im e ntal , -
a nd C iti zens Bands. W it h tub es ,
Iwss pow er su ppl y in
fac to ry ca rto n, B R A ND NE W. . . $16.95

TG-34 A CODE KE V ER , self-contai ned ,
automat ic , re p rodu ce s code p ra ctice I
signals f rom p aper tape. 5 to 12 WPM -.- '
Built -in sp ea k e r. B ran d ne w w it h t ech (U --AI
manua l. , ta k e up ree l a nd AC lin e e.JD'
cord • • • • • • • •• • • • • $24.50

Broad b a n d RF
Micro circuit

A n e w lin e o f tempera ture-compensated oscilla
tors tha t p rovide a dire ct r ep la cemen t for most
crystal ovens used in t wo- wa y r adio communica 
t ion equipm ent was a n nou nced b y Mi ch ael
Sigmon. Product Marketing Manager o f Sentry
Manufa ct u ri ng Co mpany ,

1970 Ca t alo g of lCs and S e miconductors

A complete line o f integr a t ed circuits a nd
se m iconductors for hybrid m icroele ctronic fabri
cato rs is now available fro m Star nettcs. T h ese
include t he r el a t e d advan ced produ c t s of a
num ber of m anu fa ct u r er s. Semi-conductor d e
vices. di gi tal a n d a n alog integrat ed circuits. a nd
memory netw or ks are covered in t he o ff eri ng. A ll
pro d ucts a re stocked in depth and are t e sted and
certified t o current military specificatio ns as
appr opriate. T h e catalog descri b in g t hese new
produ cts is free and can be ob taine d b y writing
Starnetics, 106 3 9 R ivers id e D r.. Nor th H olly 
wood CA 91 602.

TRW Semiconductors h as introduced a n ew
broa dband rf micr o circ u it a m p lifier. CA800. The
am p lifier has 5-500 M Hz bandw id t h with 2 5 d B
gai n across the band. It is a univer sa l b r o adband 
gai p... block in thin-film h ybrid I C for m for use in
50H in stru m e n t a t io n a n d radio systems. With a
28V suPPlY 400 mW o f CW power o utput is
a ch ie ve d . TRW Semiconduc tor Div. , 14520 A via
tion B lvd ., Law ndale CA 9 02 60 .

Antennas

Cush Craft h as just re leased it s n ew a m ate ur
a n t e n n a catalog. It in cludes p h o t ogra phs a n d
c o m p le te specifications of m o r e t han 5 0 p o p u la r
a m a t eur anten nas a nd accessories . To r ec eive
y o ur fr e e copy o f the catalog w ri te t o Cush Cra ft.
621 Ha yw a rd St .,l\tanchester N H 031 03.

A RC-R 1 1A Mo d e rn Q ·5 Rece iver
190 - 550 K hz . • . • . •... . .. . • • • , • . $ 10 .9 5

A RC -R22 540 - 1600 K h z Rece iver
w it h t uning graph . . _ •• • •. , •• ••• . . $15.95

A-4 ARA -2 Receiver 2 34-258 Mh z,
11 t u bes, N EW . . . .• • . • • .• .•• ... . . $8 .9 5

TE RM S : 2 5 % De p o siJ: w ith order, ba lanc e
C.O _D. -c r- Remittanc e in f u ll. Minimum order
$ 5. 0 0 F .O . B. N YC. S u b jec t t o p ri o r sale and
p r- ice change.

G&G RADIO ELECTRONICS COMPANY
47 w",..". $' ., (2,,<1 A! New Y....... NY. 10007 Ph. 212-267-4605

FEBRUARY 1971 91



Clay Gibbs W9SDK
W165 N86 15 Dard is Ave.
Menomonee Falls WI 53051

acheap andeasy

GUSWATCHER
T ry ing to insure contacts with Gus

(W4BPD) as he roamed the Indian
Ocean this past summer (1970), I found a
feature lacki ng in my nearly new 5B·30 I
and 5B-40 I co mbo - namely, the inability
to use eit he r master osc illa tor in t he receive
mod e. Only by using a separate receiver
cou ld I keep my SB-40 I transm itter some
where in Gus' rather wid espread list ening
area and have a chance of a co n tact. Two
rece ivers add t o the sta tio n cost and
co mp lexity and often mak e d iffi culties for
th e opera to r, especially dur ing those la te
night sessio ns .

An excellent article by John H. Lehman
(WA8 MHO) in the January 1970 QST
shows how to modify the combo t o
achieve instant selection of two transceiver
frequencies, but this involves rework of the
panels which many find abhorrent an d
provides a function which I didn 't need
(switching the transceiver frequencies) .
Also , wit h only one master oscillator con
troll ing the transm it fre quency ( that in the
5B·401) there wo uld be less chance of
operator erro r .

After studying the pro blem, it wa s
determined that the switch could be re
placed by relays t o ac hie ve th e same
resu lts. However , since we on ly wanted t o
switch t he t un ing arrangement for re
ceiving, one relay in th e 5 B·30 1 co uld
perform t he necessary function.

92

The circuit shown in Fig. I wa s built
using mainly junkbox pa rts, helped out by
finding a suitable 117 V ac relay so that no
tapping off receiver power was necessary.
Keep the coax leads from t he relay to the
plug and socket in t he 5B·30 1 as sh ort as
possib le to reduce t he d rive lost in the
tran sceiver position . By proper measure
ment, it can be" built o utside the combo

and then mer ely plugged in, let ti ng the one
coax cable which "ru ns fro m the SB-30 I t o
the SB-40 I lay under the lids where it is
hard ly no ticeable. However , if one can t ake
the time fro m o perating and DXin g to
rem ove the units fro m the ir cases, holes
can be drilled t o pe rmit a straigh t-thro ugh
cable ru n. Use coax cab le which is the same
as or co mpatible wi th that pro vided in the
combo.

A Y-phono connector is 'plugged in to
the output socket of the SB-40 1 master
oscillator. The original SB-40 1 lead plugs

> into one arm of t he Y, the relay lead into
the other. Alt hough t his adds severa l in ches
of coax to the t ransmitt er oscilla tor output
circ uit, no loss in drive was detecte d during
operat io n.

Operat io n

The 5 B-40 1 must be placed in the
unlock ed po sit ion as fo r any split fre
quency o pera tion.
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SPECIALS

1ST LINE- FACTORY FRESH - IC'S

OROE R OIRECT
w ith check or money o rd e r to

Spec ia l Q u antity Prices
t o J obbers and Dealers

2MlOB ernt,,1 Dr .. Ft. M)'lIrl, Fi e. 1! lIOi

Colo r TV <'r y s ta l (3579. 54 5 KH z) w ir e lead s $ 1.604 fo r 5 .00
JO O KH z fr equency s t andard c r )'st al (H C J 3 /U) 4 .50
10 0 0 K Hz fr equenc y sta n d a r d ( H C6/U) 4. 50
Any CB c ryst al, nans . or reC. 2 .5 0
(~X<'e pt s ynthe'''_e r c r y , t a l_, )

A n y amate u r ba n d cryst al in FT-243 h o ld er s 1 .,, 04 t or 5 .00
( ~ " cept 110·160 met",,)

III) m" l" r (·H· . tals in F T ·2 4 3 hold ~ rs 2 .5 0

We have in stock ove r six million crys tals
which incl ude types CRI A/ AR , FT243 ,
FT2 41 , MC7, HC6/U, HC13/U, etc .
Send 10¢ for our 1970 catalog with
oscillator circuits , listing thousand s of Ire
quencies in stock for immedia te de livery.
( Add I O¢ pe r crystal to abov e prices fo r
shipment 1st class mail ; 15¢ each for air
mail )

GATEWAY
ELECTRONICS

6150 DELMAR BLVD., ST . LOU IS, MO 63112
314 -726 · 6116

7 4 0 0 SE R IE S GAT ES - (a ny t ype - ct eese
sp e c ify )
Dual Infine Pa c ka ge . . . .. .. ..... •.... ..$ .5 0

7 490 CO UN T ER, 7 4 7 5 Q UA D LATCH ,
7 4 4 1A NI X IE D RIVE R . ld aa l f o r bu ild in g
count ers, digita l cl o c ks, d ig ita l voltm eters,
et c .
A ll 3 f or only • .• • .• •.•. . . . . ... . •. .. $ 7.50

9 30 S E R IES DTL G AT ES - (a n y type -
p lease sp ecify)
Dua l Inline Packa ge . .• . .. . .• . .. . . . . .. .$ .50

7 4 0 0 SE R IES DU AL F LI P-FLO PS - (a ny
type .- p le as e speci f y )
Dual I nline Package . . .• ... .... .... ... $1.00

7 09 O P AM P IN T O--5. Used f or pre-amps,
RTTY TU,
an d AFS K OS C $1.25

N L·9 40 DI GIT A L NIXIE TUB ES
N u mera ls 0-9 w/d ac im a ls • . . . . . . . . . • . . $ 4. 75

5 VO LT DC R E GULATED POWE R S UPP LY
K it fo r IC pro jects - 1 a m p o ut p u t , uses
LM3 0 9 volt age reg. IC protected against
o ve rlo a d , short ci rc u it and li terally goof
p ro o f. With P C boar d , sc hem atic a nd sp ec
sh e et.
Co m p let e . . . . . . .... . . .... . .. . $17 .95

CO A X ANTE NNA RE LAY 1 15 V AC with
BN C Co n n ec tors.
New p ac ked . .. . $ 5 .0 0

Send f or catalo g uuu iJubJe n.ow. Minimum order
$5.0 0 . Stop in and see us w hen y o u'r e in St. LoWs.

r,r-"--'.N=;;EED CRYSTALS?

AN ]

...W9SDK-

PHONO RELAY Pt&':

~
JACK . . TO

TO . . . 56-401
'Sa-aol.. TUNING
lXT· I .

S~H: 0

Fig. 1. Schematic of simple modification.. Phono
plug and sock et in the SB -3Dl ma te wi th existing
sock et and plu g, Phon o plug in th e S B-401 mates
with one arm of Y ph ono connector. Relay
position shown is unenergized and receiver m as
ter oscillator is controlling frequency.

The n activat ing the switc h to energize
the relay coil (I used a two-posit ion single
pol e swit ch wit h one side a momentary 
on), yo u can tune in the signal s of th ose
who ar e callin g and working Gus; release
the switc h and you ar e hearing Gus.

Depending upon com ponents used , coa x
lengths and previous condition of the
combo, there can be some changes in drive
during transceive, and an ext remely strong
signal may feed through faintly during
receive but these are considered a minor
price to pay in view of the gain in ease of
operation durin g our Gus watch ing (and
working) periods.

All of this for under $8, if you procured
everything. A good junkbox would make it
free. I bought a small minibox and switch
for $2 and installed a neon indicator in the
box. The box rest s near the SB-30 I tuning
knob where it is conven ient for my left
hand to operat e as I t ake a quick list en for
my compe tit ors when Gus is list ening.

Although this mo dificati on ma y not
satisfy t he purist , it brings results; I snag
ged KP6A L and VS5R G (on tw o bands)
during it s first week in operation . I hope it
proves of assistance t o others using this
fine co mbo.
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All prices F ,O.B. All ....eights list ed are net . Pl. .." a llow to r pac kag ing
Please allow enou gh fo, postag e . We will ,el u, n en y u tr.,

PEP'sSPECIAL!
CIRCUIT BOARD COLLOSSAL

TOWER
COMMUNICATIONS

1220-22 V illa St .• Racin e. WI 5340 3

Lo aded w ith compo ne nts up to $100.00
va lue. Bought out one su p p ly house
F I RST co me - F! RS T ser ved!

All Different! All Complete! F irst Line Units!
If you d on 't fee l that you got you r
mo ney's wor th-full return guaranteed.

3 DIFFER E N T G R OUPINGS TO CH OO S E FROM
GROU P A - Actual Value St5.00 - PEP Price S125

SA M P LE A -l : 200 d iode - 7 tre n . iSlors 
Over 50 resiSl o rs - co mplete with
boa rd .

SAMP L E A -2 : I'our l. C_Mounling
B lo c k s - 3tronsis ton - o ve r 2 5
r esi s t o rs _ c o mplete wi t h b o ar d .

GROUP B - Actual Value S20.00 - PEP Price SI.75
SAMPL E a -t : 8 I. C . M ou nting b lo c ks -

o ve r 50 resiSl o rs - 32 t rensi n o .. -
o ver 30 d iad.. _ c o m p le t o w it h b o ard .

SAMPLE B ·2 : 32 trans isto rs _ o ver
100 resist o rs - Cllpll c ,t tl rS - Ove r
15 diode s - com p le t ll with bo ard .

GROU P C - Actual Value S50.00- PEP Price S4.50
SAMP L E C· l : 2 2 in-h n e I.C .• 

a ve ' 75 diode s - 20 tra n s. 
o ve r 5 0 reSistors - cap ac itor. 
comple ' e with board.

S A M P L E C ·2 : 2 2 in -line I. C .s
o ver 5 0 dIOdes - o"e' 50 r e si st 
capacit o rs _ co m p le t e w it h bo.rd .

LIMI TED SUPPL Y ! Hurry an d place yo ur
order for the best buys!! !

NO S ALES TAX - WE PAY PO S T A GE

PARK ELECTRONIC PRODUCTS
P.o. Box 99, No" Salem, N.H. 03073

T RA NSF ORMERS
P-7 117 VAC Pri. &eo;. n 1~5·A.c..r@l l 20 _ . S"" . 112 &3 VAC @l 4 A.
Dou ble Hall Shel l M.o il Bo~ T ype". SX 146 type. $.2.75 IN. -2 tor $5 .00
; ·9 111 VAC Pri. Sec. ' 900 VAC j -300 ...... see.7 2 IOOVAC @l 10 .....
e.... Sec. 13 12.6 VAC. AMP. Wt. 16l' Ibs. Double H.. , Shell '-4 .50
P·l0 117 VAC Pri. Sec. 11 960 VAC C.T.• 160 ..... Sec. 12 425 VAC
C.T. and t ap at: 100 VAC 10 "", Bias.- SflC. n 12.6 VAC i' 4.5.0. Dou ble
S I>elIM~I Bo~ typr. WI. 8 " Ibs $3. 75
OuIPlJl t r_ lor ..... . .. llypes 59 cen ts or 3 10<$ 1.50
OT· l TraNi..", TO·3 Powe' Diamond.. Imp . 15 ollms to 3.2 o/'Irns DC
R.... PrL .60 hm. S&(:..3 o h...
OT·2 Pri. imp. 7000 ohm, Sec. 3-2 and 500 otwn tor Phones or 70 ~oll

line 3 wan.. Fu ll s/lis lded Doub le H.- I She ll.
OT·3 Pri . -imp. 5500 ohm. _ Sec . 3. 2 o h m•. SC 122 type

RG 196 AU 50 oh m leflon __iat (able. O"'U",,- dillmet•.0ll0" RF
loa ,29 db Qtl . 100 ' ~ 400 M h• . Si"' pl ....., "'o.ld ing ..d cor><tuct... .
U-.l I", in. ....... eIl"_wiring. ..., """"'ing. RF coupling _
"_. ete. R"ndom l""lt"" l ro m 35 foo t 10 150 100 1. Colors: bl.clr.. ra:.
bro'oo>n. blue, 9NY, or~. R-eu l. pric. 2:W per 1001. Our price 50!__
foo t $ 3.00 per 100 It
456 KM OI.em ic l i l l"I IV~ 8F-455-A . Th_ fill... . will Ml p to "'¥I*>
,.....k1 iv ity of mosI WI . usint 455 "hz IF· ... Uso -.::ross eattoode biel
,"inor in pi..,. 0 1 ,,~;tor, or in tr..oinori •..., " I$. 1;n>. the omilt.
bo. ,..iatar. I~ il 20 of"",., 4SSKh • •• DC ...;nence i . i" fin i...
l rnpldence inct _ r'Pidly .. you 1_ 455 Kh z. PI., you r 0 ..... LC
fil' ... ci'witset very low (:OSt.

10 1",$1 .00 25 10, $2 .00
TOR OI D POWE R TR ANSFORMERS

, T·2 This to ro id ..... d&Signed to . u... in S hyb rid F.M. mob ile unit , ul ing
" l ingle 8647 lub " in Ihe RF emp . for 30 ...em Oulpu t . Sc hem at ic in
cluded , 12 V OC pr i. uling 2N 15 54' s Or eq u ivllent , Sec . 11 500"0111 DC
Ou l Itt 70 wm•. Sec , 1/2 ·65 vol ts DC bi... S&e, ' 3 1.2 volta AC for
filam""t o t 8647 t ube . Sec. 14 CIT fl>edtw: k wind ing for2N1554 '$. 11',"
thick . 2'h~' dia. $ 2.95 ea. ·2 for $5.00
, T·3 H... a po wdeled i, on core and i. bui lt l tlce a TV flv b.:k \t"ansfor m_ .
Opeo-IJlM al abou l 800 CPS. 12V DC Prj. osi"ll 2N442·. or equiYal_ . DC
OUlput o f V/DBLR 475 volU 90 walts. CIT feed bid; winding for 2N44:l'..

$2 .95 a. ·2 tor $5.00

Hi-Sensitivity Wide·Band AM/FM RCVR
3R - 1000 MHz: AN /ALA·S co n s;sU of brand !l ew
Tuner/l Co nv ener CV-253/A LR in orig inal facto ry pack
lind an ex c . , used , c h ec k ed O K & grtd . main rev. R·4 4 4
modified for 12 0 v . 5 0 / 6 0 hz . Packed w i t h each tuner is
t he factory checkout sh eet. T he one w e opened showed
SENSI T IV ITY : 1. 1 Ulf li t 38.3 mhz , 0 .9 at 1 3 3 mh z , 5
at 538 m h z , 4 Y.. a t 778 m h z , 7 a t 1 gh :z: : w t b o o ......
& p w r- inpu t p lug, a ll for ... . .. . .•........ . L75.0D
30 mH z P o" " d ap t . r for the above . 97.50

WE PAY HIGHEST CASH PRICE
for Electron Tubes& Semiconductors
Immediate Payment on Unused Tubes

H & L ASSOC IATES
Elizabethpart Industrial Park
Eli zabeth, New Jersey 07206

( 2 0 11 351-4200

FOR TUBES
WE PAYCASH

T 'i ·323 F req. Mottotr : 2 0·480 m h z .001 %. . • _ • . . . . 169.50
A. R .C. R2 2 ; 5 4 0 - 1600 l<hz rcvr , same size & shape as the
popula r and well-l<nown Com m a nd re v.. lil<e the BC ·4 5 3 ,
R23/ARC 5, etc. No ceue. dia l b u t w e fu rn ish spl in e k no b
w it h g raph of tu r ns vs f req . , and all tec h da l e , c o n nec t io n s,
etc. , • . , . .•• • ••..... .. .• • •• .. .• • • , • • • . •. . . 1 7 .9 5
A.R.C. A32 : ' S am e as ab ove excep t 106· 1 3 2 mh:z with
Squ elch cl<.t , ve ry h o t . W! d a t a & graph- . • •. •. • • 1 2 .9 5

Ou r w arehouses are burSting w it h go od OSCIL ·
L OSCOPES Digital Cou nters Aero na u tical
Test Sets , Audio T est S e ts , Oscilla tors, Vl VM's,
Precisio n M eters, P ulse Ge nera to rs, S ignal Ge n
era to rs, D i ffe ren tia l Voltmeters, R eg ula ted
Po w er S upplies, Ham R ece ivers, Wa ttm e te rs,
L ine-Voltage R egulators, e tc. e tc , we can't
possibly be gin to list ev erything in these ada.
We have sepa rate Cata logs fo r eac h Ca tegory of
Equip m e nt. . . so p lease ask fo r y o ur needs b y
the type o f eq uip ment y o u need ! T HANKS!

WE ALSO BUY I WHAT DO YOU HAVE ?

Regul. Pwr Splyfor Command, LM, Etc.
P p · l 06 / U : ~8tered . Knob -adj ustab le 9 0 -2 70 If u p to 80
ma d y; al so sel ec t an AC o f 6 .3 If SA , or 1:2.6 v 2 Y.A o r
28 If 2Y. A . With m a t ing o u tput p lug &. a ll tec h : 19.50
data . S h p g. w I 5 0 lb s .

Barg ains which the above w ill power:
LM -l " ) F req. Meler : . 1 25 ~20 M H z , .0 1%, CW or AM ,
wi t h seri al -<lUltc he<S c a li b. b o o k , t e c h . data, mating
p lu g.
Sh ip~i r:' g wt_ 16 Ibs ••• _ • • . _ .. . . . _ •••••.•• •• 57.50
Same less ca lib. book .• . . . . . . . . .. . •••.. .. . . 12 .50

Lewispaul Electronics, Inc.
303 Wesl Crescent Avenue

Allandale, New Jersey 07401

R. E. GOODHEART CO., INC.
Bo x 1220 ·GC, Beverly Hill s , Ca lif , 9 0 2 13
Phones: A rea Code 213, ornce 2 72 -5707
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LI NEAR AMPLIF IERS

3Amp
$ .08...

.<S

.22

.2•

.39

.59

Sole
$1.19

1.39
1.59
1.85
2.15
2.50
2.95

SILI CO N
RECTIFIER

PlV
so
100
200
400
600
'00
1000

2Amp
$.05

.0.

.07

.09......

.22

6 -Amp
SILICON

FULL WAVE
BRIDGES

o'vB+ - 0o
At 8

HIGH VO LTAGE
J AMP l~O"j.1

SALE
'.00
1.35
1.65
2.25
2.9 6
3 .50

'~o;;;;._.;;3 .95

Pl Y lAmp.
50 $ .0 5

100 .06
200 .07
400 .09
600 .12
800 .16

1000 .22
*mlc:rominiatur..

EPOXY RECTIFI ERS

=68=

PI V

o 2000 9

0 3000
04000
0 5000
0 6000
0 8000
n 10000

l.00
1.19
1.0 0
l.00
1.1 9

.. $1.1 9
1.49
1. 1 9
1.00
1.49
1. 1 9
1. 1 9

.9 9

.9 9
2.9 8
1.4 9
.a s

1.19
1.00

POPULAR "LINE LITERS"

1 Tunnel Dlo<I.. I N3 716fo l-a m ps_os c
I .Walt AUdio -ro am p lifier" WC 3 34
1 Voltage Regulator, 0 _40V pes
4 _ 2N4409 Ni ,.ie t ube d rh' ers
1 _ lSAmp 200 PRY Triac s t ud
2 Unijunction tra nsistors 2N4 1'191 ... . .
2 N-Ch,mnel p las t ic Fets 2N3Rl;9 Texas
5 _ 3Amp 6 0 0V top h ats stucon
4 - 3Amp 8 0 0 Y t op h a t s s ili co n
1 - 2 N3632 4 0 0 MC .'lA.20W. np n si l
1 _ SU4 Ral' theon s ili c on tube
3 - ER-900 Trigger diod es, t r ia c s
2 - 2N2419 Un ij lln c tlon tra nsistors '
2S GE lAmp s ili c on rect s . t o'I OOOV
1 - 1*'12929 Tunne l d iode, Centralab

TO-I S
4 .tt Fiber Optic Lite P ipe w /jacket
10 _ lAmp 800 piy si licon re cti fier s
8 _ lAmp 1000 ply sili co n re c t ifiers
1-2N305S NPN lOGY 15A T03 t ra n s

D
$8.50

FAIRCHILD 741C
HIGH PERFORMANCE

4.000 BIT
MEMORY

from IBM Compu'ers,
Guaranteed! W /Spe c Sheers

BI Q
o 702C DC Amplifier ~o 709C Operational Ampo 710C Diffe re nt ial Co mp o
o 71Ie Sen~e Amplifier

~
o

§
~ $l.~c?

Similar to 709 but

frequency compensated

For
512Dual 2 inpu t ga l e

J·K fli p flop.

FAIRCHILD'S POPULAR "IC"
TWINS - RTL914 & RTL923

With Sp ec S heets!

0 914/ 92/o 923/940

Full Adder
Buffer
Holf Adder
Shift Reqi$ler
Duol Buffer

90'
909
912
913
960

3 for $1

SOlie
5 for $ 1
5 for $ 1
5 for $1
5 for $1
5for $1

Your Choice

SPRAGUE- Ie's

• 1400 muttl-cclored fibers
• 18 " high of brite lites
• Cordless light source
• Variable color control
• SAFE! FUN! EOUCATIONAL!

"CELESTIAL LIGHTS" :"~(l'
3-LEVEL FIBER OPTIC .
DISPLAY KIT "

P.O. BOX 942 A
Lynnfie ld , Mass.

01940

1.49
2.95

1.49

SALE
.$ .88

.88

.99

.88

.88

.88
- .88

.88
4 .95
4.50

.99
1.19

Terms: a d rl postage. Rated: net 30, cod's 25 %
Phone Orders: Wakefield, Mass . ( 617) 24 5-382 ~.

Retail: 211 A lbion, St., Wakefield, Mass.

EPOXY SILICON ~[jT;~~222
TRANS ISTORS , 0 2N3.5.5o 2N 36 38

5 for $1 ' 0 2N3.4'.3
o 2N3645 '

Guaranteed! .W /SDeC Sheets
Any 3 - 70"/0 Discountl

Type Description

o SN7400N Quad 2 Input Nand Ga te
o SN7402N Quad Z Input N OR Gate
o SN7404N Hex Inverter . . .
o SN7410N T riple:': In. NAND Gate .o SN7420N Dual 4 I n . NAND Gate.

8 ~~~~~~ ~~~f~\;;.A~~dG~tJFFER .
o SN7440F Dual 4 In . N a nd BUF FER ...
o SN7441 N BCD to Decimal Dri vero SN7442N BCD to Decimal Decoder ....
o SN7470F J -K F lip Flop ..
o SN7472N J-K Master Slave Flip F lop ..o SN7473N Du al J. K Master Slave

Flip·Flop .
o SN7474N Dual "D" Type E dge

Triggered Flip Flop .....
o SN7475N 4 Bit Bistable Latcho SN7476N Dual J.K Ma ster Slave

F lip Fl op 1.49 0o SN7483N 4 Bit Binary F u ll Adder 4.50 0o SN7490N Decade Counter ...... . 3.98 DO
DB SN7492N Di vide-by-twelve Counter 4.50

SN7493N 4 Bit Binar y (di vide by 16) 3.98 0
SN7495N 4 Bit Ri ght & Left Register .. 4.50
Corle : F - F la t P ak, N - Du al Inline



Advertiser Index

G MT .. ... .. .. .. I" 1Z " ,. 10 "" >Z

SUN MON TUES WED THUR Fll.l SAT

PROPAGATION CHART
J. H. Nelson

Good 0 Fair (open) PoorO

February 1971

Q)®Q) 4 5 ®
(j) V® @ 11 19~

14 15 16 ~ ~ ~ 20

~ @ @ @ 25 26 27

28

EAST ERN UNI T ED STATES TO:

A '" N e x t h igher f requency m a y be usefu l also .
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o 73 Pro d uc ts 8
o 73 Subscri p t ions 68
o 73's FM L ib ra ry 9 6

o ./a n C rysta ls 93
o Jane ' 25
o .rett tro nrce 90
o Le wisp a ul 9 4
o Ma nn 57
o reucro-z 50
o Mo sle y 59
:::J Na t io na l cover 3
o Pantron ics 4 1
o Pa rk 9 4
o Po ly Paks 95
o RP 63
o Rege nc y 33
D Ro ss & W h ite 77
o S ams 52
o S e nt ry 3 7
O S w a o 4 5
o Telrex 4 7
o T en Tee 69
o T opeka FM 7 9
o To wer 9 4
o T rist a o 29
o Two Way 90
o Va ngu ard 6 9 ,73
o v ertt ro mc s 39
o V ib roplex 2 5
o Wo rld OSL 9 0

Ca ll _

O A m at eu r El ectro n ics 4 3
O A m id o n 55
O A n t en na s In c . 7 9
O A p o llo 29
O A T V 7 1
O B& W 25
O Ca llb oo k 7 1 , 8 2
a C B R ad io 4 1
n cr-ecu aoec. 6 5
n c ueti Creft 5 5
noenr 41
D Do w T rading 5 5
o D rake 1 4 , 4 1 , 7 1 , Cover 4
O Eastro n 1 9
O E K Y Video V isio n 73
o E ps ilo n 29
O F M bo ok s 9 6
O F rec k 41
o G&G9 1
O Gatew a y 93
a Gilli an 14
O G o o d h ea rt 94
O G rego ry 65
o H &L 9 0
o Heat h 5 1
a H a l 9 0
a Hea th 5 1
a Henry 23
u av G ain 20 , 2 1
o In t e rn n' l C ry st a l 1 5
o J a m es 9 0

, - 73 Reader Service Coupon- - I
I N o w we don' t say th at ever y si ngle reader

mu s t bu y every last prod uct advertised in 73.
We b e lie ve t hat , bu t w e d o n' t say it. The ve ry

I le ast e very read e r ca n do is to p ut on a show of

I in t ere st in th e p rod ucts h ere in advertised . To
m a ke t h is a simp le task , e ve n fo r the laziestI reader ( now there is a c o ntest for YOu !) , w e
h ave cleverly a rr anged t he a d ve r t is in g index t o

I double as a re a ders se rvice cou p o n . A ll y o u
h ave t o do is tear it o u t (o r p hotoc opy i t ) and

I send it in w ith t he app rop ri ate b o x es mar ked .
(We h ave a priz e fo r t h e m o s t b ox e s marked

I . -. a si len t pray er o f t h anks f ro m th e p ub -
lisn e r}, We' ll a ccept p o stcards , s lips o f p a p e r , o rI a lmost a n yth in g , IS8 th at lis t s t h e c omp a ni es
yo u want to hear f rom and y o u r add ress.I N o o n e lik es to go in to a st o re w it h ou t
buyin g somethin g , r ig h t ? I t is the sam e w it hI t hese infqrma tion requ ests. You w il l be

I
expected t o bu y so m e t h in g . Oh , it d oesn't h av e
to b e a $50 ,0 0 0 antenna syst e m, b ut it sho uld

I
b e some t hin g modest . . . a t ransc e ive r . . . a
linear . . . you know. We'll lea ve t h e decis io n u p

I to you , k n o w ing that we c a n t ru st you to d o
the r ig h t thi ng .

I A nd w e are defi nitely not saying t h a t the
use of t h is se rv ic e c o u p o n has a ny cu ra ti veI powers, b ut we c a n n ot bu t n o t ic e t h at m an y
re a d e rs re p o r t re m a rkab le re l ie f from s im p le

I ?ac.kac ~e, h e ad ac h es , lumbago , and aci d

I
Ind ige sti on aher se nd in g in t h e ir cou p o n . W h y
take a ny c h a n ce s?

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I MAl L TO 73 Inc., Pe terbo ro u gh NH 03458

I Name _

I
I A d d ress _

I Z ip IL ..J

96 73 MA GAZ INE
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