
•

WORLD'S LARGEST INDEPENDENT HAM MAGAZINE

A.
$1.00

EMPHASIS:

MOBilE OPERATION

ACTUAL
SIZE



"

'55000

The GT·SSO Transceiver
"the One with the Hot

Receiver!"
Here is TOP performance for
the most critical Amateur!
Power to spare - 550 watts
SSB . 360 watts CW! 550
watts of "Talk-Power" " .top
sensitivity. amazingly high
stability. -
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The R-S30. "The Receiver
for the Discriminating
Amateur!"

Designed for the exacting
requirements of laboratory,
broadcast and HF monitor
ing and point-to-point corn
rnunlcations systems.

'79500

The FM-21 O. "Hottest Value"
in 2-Meter Communications!

143-149 MHz frequency
range. This solid-state. FET
front-end transceiver offers
no compromise perform
ance for direct or repeater
communications.

'229'0
•

Write for free brochures. Just tell us your
specific type of communications interest.

galaxy electronics
"Pacesetter in Amateur/Commercial Equipment Design"

10 South 34th Street. Dept. 73·KK53 • Council Bluffs, lowo
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"Aghl By golly - by golly' "

'vagueness ' und 'ove rbread th." See, e.g.,
Zwickler v. Koo rs . 389 U.S. 241 , 249
( 196 7); Colum bia Broadcasting System
(WBBM·TV) , IS ,...c.c. 2d 124 , 14 3,
150 ( 1969) (d issen ting opinion). It
might easily const itute a proh ibi ted
'establishmen t of rel igion ' as well."

" Webs te r's Dictionary defines the
I " .1 " dworu . ind ecent . as no t proper an

filling: unseemly : improper ,' or 'moral
l y offen sive : immodest ; obscene.'
Again, unless ' indece n t' is narrovvly
limited to th e t echnica l d efinition of

Cook
Bicentenary

Award
The Wi relessInstitut e of Austra lia

has a nice ce rtifica te available for
anyone contacti ng fift y AX sta tions
during 1970. Send a list of the stations
you have con tucted in order of call
signs by call are as plus th e da te. time
(G MT) , band , mode. and report .fc r
each con tac t. Have this li st cer tified by
two other licensed amateurs plus a
sta teme nt to the effect tha t they have
see n th e en tries in your log. Send your
applica tion (no QSL's) to Awards Man
age r WIA, Bo x 67 , East Melb ourne.
Vic. , 3002, Australia . Add eight IRe's
if you would like the ccr ttf'ica tc by
airmail.

Weslern III inois 11 ,"" fest
The Western Illi noi s Ama teur Radio

Club is ho lding its 10 th Ann ual lI am
fest on Ju ne 7th, 1970 , a t the Adams
Coun ty Fa irgrounds loca ted North and

Tri-State Hamfest
by WA9WCE

The Tri-State Amateur Rad io
Society is ho lding it s twenty-third
annual hamfcst on Sunday, Ju ly 12,
1970, at th e 4 - 11 Rura l Youth Cente r
on Highway 41 North , Evansville, IN.
Advance registra tion $ 1.50: and S2.00
a t th e door. For details contac t Jack
Young K9LA U, Box 49 2, Evansville ,
IN 47703.

A Chesapeake, Virginia ord inance
against transmitters and towe rs was
defeated in the courts recen tly by Gay
Milius W4 NJF. who was acting as
attorney for Ted Anthony K40QB , in
a civil case that tested th e legality of
th e regu lat ions,

Briti sh Carnival
Rally
by G3BID

My pe rm ission of the United States
T hird Air Force. th e Amateur Radio
Mobile Socie ty will be holding a carn i
val rally on 5 Ju ly 1970 a t Alconbury ,
United S tates Air Force Base in

Ham Wins Test Case
- ,- ,,
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[he H 'C' questioned CB'cr Richard
Tallman 's qualifications to ho ld a
Te chni c ian-cl a ss ama teur license
because of his prior violations of ru les
pertaini ng to : ( I) hobby-type lI SC of
his ('n stat io n. (2 ) failure to identify
hi" sta lion prope rly. and (3 ) transmis
sion of "allegedly obscene, indece nt. o r
profane language. words. or meaning. "
In sched uling a hearing for th e case ,
the constitutional issues raised by the
I·CC\ rule against profanity were
noted by Commissioner Nicholas John
SOil.

Johnson concurred that a hearing
sho uld he held to determine th e appli
can t's qual ifica tions to become a ham ,
hut he emp hasized tha t th e " pro
fa nity" issue sho uld be dismissed . " l
believe a license re newal hearing on the
basis o f th e fi rst two alleged violations
h dearly warran ted," he said; but then
he added . " ...whe n we revoke licen ses
for th e con ten t o f th e speech ...we
enter an area o f cons titu tio nal law
which is hedged wit h impor tan t tc
struin ts again st th e power of gove rn 
me nt to curta il freedom of speech."
Becau se of a recent sup reme cour t
d ecisio n invo lving th e impact of the
l-irst Am endmen t on broadcasting,
Johnson sa id, the Federa l Communica
tions Commissio n canno t punish - " by
fine. licen se revoca tion . one-year re-



'SYRIAN MARATHON
OPERATION PLANNED

East of Q uine}' . Il lino is.
Callinf fr eq uendcs. wi,!I Il l' J .9 1()

!\III r; 7._5H :\lHz (:\111.1 ·( a rs) 1-t6 .94
Ml lz and 146.34 "111 / 2 me te r 1-':\1
Repea ter.

Sw ap-shop , pr izes, games. lun ch .
ALI.-COVEREO FACILITI ES. Even'
will be held rain or shine. Cam ping
faci li ties arc availa ble on the fai r
gro und s.

For fu rther info con tac t WA9A RG ,
Marsha ll (joi ns. 23 16 Van Buren St.
Qu incy , II I. 6 230 1.

R asheed YK I AA and Hik rnan
YK I AM arc plann ing a round- tile-clock
three wee k ope ra tio n fo r October
1970 , wi th extensive friday o pera tions
from then on through Febr uary 19 7 1.
The deta ils of equipme nt arc being
worked out wit h S tu Meye r W2G Il K/4
(DXpedit ion of the Month} a nd they
sho uld he on all hand s wit h good
s ig nals. T his am bitious o pera tion
sho uld take Syria off the ra re list fo r a
long time to come. All it takes is o ne
good effor t like this to do it.

A copy of the 7 3 DX Handboo k
has been sen t to Rasheed so he wil l
have informa tion on how to best
ha ndle the pileups of sta tions ca lli ng.
Using the techniques described in thi s
book he and lIi kma t should be able to
con tact three to five a minute , even
whe n their signals may not be too
strong.

•=
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Huntingdc nshirc . England .
Any inq uiries regard ing the ra ll y or

regardi ng reci procal licensing arra nge
ments sho uld be addressed to :

BeM/ ARMS. Lo ndon, W.C. I .
A PPli ca tion for ms for Brit ish

recip rocal lice nses ca n be ob tained
fro m :

Ministry of Post s and
T e lecomm uniea tions,

Teleco m m unica tions and Rad io
Regul ato ry Division

Amateur& Special Licensing Bra nch
Wa terloo Bridge House
Wa terloo Road , London, S.E. I .

The cost is ,£3 fo r a fi xed license o r
,£ 1. 10 Od . fo r a Mob il e Lice nse . Ama
te urs ca n app ly for both, or either, bu t
a sepa ra te mobile lice nse is necessary in
Britain for mobile opera tion.

1970 Ham-of-the-Year Awa rd
T he Federation of Eastern Massa

chuse tts Ama teur Rad io Associa tions is
no w requesting no minations fo r the
" !la m of the Year " award fo r 1970.
O nly ama te urs in the fi rst ca ll di stric t
arc e ligible and the ham selec ted wi ll
be th e top "good neighbor" among
hams - the one who has perfo rmed an
ou tstanding public service .

An yone ma y nomina te a ham fo r
the honor. Winne r of th e award will be
chosen for the ham activity wh ich
brings the grea tes t benefi t to an indio
vidual o r group and for the amount o f
ingenu ity and pe rso nal sac rifice d is
played in perform ing the service .

Nomina tinp le tters sho uld include
the candidate s name, address, call le t
te rs and comple te d escrip tion of the
service perform ed . Le tters must be sent
to the chai rman of the FEMA RA
awards com mittee, Eli Nannis W I II KG ,
37 Lowell St. Malden, Mass. 0 2 148
before Sep tembe r I , 19 70.

The winn e r will be orese ntcd wi th a
plaq ue and a cash award at the AR RL
Nationa l Conve ntion, Sta tler-Hilton
lIotel, Boston , Mass. on Sep tembe r 26 ,
197 0.

Slow-Scan Hams
Active Worldwide

by WA 7L QO

II. wor ld-wide slow-sca n T V net has
been mee ting between 1800 a nd 2000
G"IT weekd ays. S tations in Alaska.
Belgium, Sweden, U.S.S.R ., Italy, as
we ll as the U.S. and Ca nada have been
send ing pictu res.

'obsce nity,' there is litt le d oub t in my
mind that its breadth and vagueness
mak e it un co nsti tu tio nal. In In terstate
Circuit , Inc. v. DalJas, 39 0 U.S . 676
(19 68 ), for example. the supreme
cour t c ited with approval an earlier
case. Holmby Produc tions, Inc. v.
Vaughn . 350 U.S. 870 (19 54). which
d ecl ared unconstitu tio nal a statu te
con taming the words. 'cruel. obsce ne ,
indece n t. or immora l.' And just last
yea r in WiJJjams v. District of Cofum 
bia, No . 20, 927 (0. C. Cir., Ju ne 20,
1969) (e n bane) , th e Un ited Sta tes
Court of Appea ls threw out a sta tu te
with wording al mos t ide ntical to Com
missio n Ru k 95 .8 3 (a) (3 ). T he invali
dated District of Columbia sta tu te also
con ta ine d the words, ' ...profane lan
guagc , or ind ecent o r obsce ne words.'

" My essen tial poin t is that thi s
Commission has designat ed a licen se
rene wa l applica tion fo r heari ng pur
sua n t, in pa rt, to Commission ru les
whic h appear unco nstitu tional on the ir
face . I am concerned th at the Commis
sion ta kes this step withou t a ttemp ting
to for mula te precise stan da rds for
permissible speech over the b road cast
med iu m - assuming any. suc h stan
dard s could withsta nd cons titu tional
scr u ti ny. I concu r in today's ac tio n,
however, sole ly because grounds exis t
for possib le license revoca tion which
arc comple tely independent of the
allega tions raised under R ule 95 .8 3 (a)
(3), and because the Commission will
have the opportu nity at a later date to
revie w the policy ami law in this
diffi cult area."

ncw al or o the r sanction't-.a lice nsee
" fo r speech which is protected by the
!-'irst Ame ndme nt. "

In h is in-depth sta temen t (pub
li shed b y the H 'C as an append ix to
Doc ket 188(4 ), Commissioner John 
soil gave d e tai led reaso ning beh ind his
controversial stand:

"T he Commission has prom ulgated
guide lines for fo rbidden speech in Rule
95.83 (a) (3) . The R ule 's prohibitions
o f "obscene , indecen t or profane lan
guage, word s Of mean ing" arc appa r
cntl y take n fro m 18 V.S.c. § 1464 .
E:H:h of the three demen ts in Ru le
95.8 3 (a) (3) warra n ts co nsidera tion,
for I am increasingly o f th e belie f tha t
one or more of th em a rc uncons ti tu
t ional abridgemen ts of the freedom of
speech.

"T he conce pt of 'obscen ity' has
bee n defined by the Supreme Co urt in
the fa mou s case, Memoirs v. Massach u
setts . 383 u.s. 41 3.4 19 (1 965). The
Court has no t, however, to my know
ledge, ever sa id that particula r words
arc 'obscne' per se, On the con tra ry.
the Co ur t has alw ays st ressed the con
text III which the words appeared ,
asking whet her th e domi nan t theme of
the material 'taken as a whole' appeals
'to a prur ien t interest in sex.' Indi 
vidu al ' fo ur-le tter wo rds.' so-ca lled,
may arouse a numbe r of emotions in
the listene r : but I ra ther doubt tha t a
' pru rien t in te rest in sex' is one of
them. Presumab ly the hearing exam
ine r in thi s case will add ress th is
question - alo ng with such o the r con
stitutionally req uired qu estions as
whether Mr. Ta ll man' s speech W:IS

' u tte rly without redeeming socia l
value.' A study o f the funct ion or
'four-let ter words' in o ur society, fo r
exa mple, might he useful. o r necessa ry.
componen t of this la tter inqu iry. 'p ro- .
fane ' as 'showing d isregard or con
te mp t fo r sac red thi ngs: irrevere nt.'
Any a tte mpt by th is Commissio n to
pun ish fo r 'con te mptuous' or 'ir rever
e nt' speec h wo uld a lmost cer tai nly, in
my mind , su ffe r from unconst itu tional



FCC Proposal Will
Shoot Down Ham Satellites

The proposed Docket IS803 for
regulat ing amate ur repeaters ha s a scri
ous hooker in it. ..a pro posa l th aI
repea ters no t he permit ted to repea l
other repeate rs. If this ge ts passed ,
then a se t of synchron o us sate llites fo r
450 Mil l is ou t the window. This
cou ld be the most severely res tric tive
legisla tion ye l fo r th e future of ama
teur radi o.

The rapid devel o pment of FM rc
peatcrs plus the amateur sate llites
means that the time is no t far o ff w hen
we can pu t a series of three sy nchro
nous satelli tes in orbit which will per
mit any amate ur in the world to

con tact any o ther 0 11 45 0 1\1Hz.
Imagine what a change tha t will make
in our ho bby! Armcha ir copy signa ls
withou t QRM from any where in the
world. Th is could be the biggest ste p
ahead for the hobby since it s incep
tion.. .if 1880 3 d oc s no t go th ro ugh as
proposed .

Rear ba ck an d fight th is one o ut.
Se nd in yo ur co m me nts...ge t yo ur
d ub to co m ment. ..yo ur frie nds.. .th e
fe ll o ws on th e air...leave no sto ne
unturncd . Ge t yo ur cong ressma n to
com plain abou t th is.. .your se na tor. ..
get Barry Goldwa te r to he lp k ill this
p rovisio n. . .ma ybe even th e A R R L.

Penn-Central
Hamfest

by W3GPR

The seven th annu al Pen n-Ce n tral
Ham fcst by the Williamspo rt and
Milton clubs will be he ld S unday , J une
7. 1970 start ing at 12:00 noon a t the
U n io n T o wnshi p Volu nteer Fire
Ground s o n Route 15. Wi nfield , Pen na:
Informal . p icnic sty le . snac k ba r ha nd y
or bring yo ur own lun ch - come and
go as yo u please . Auct ion . con tests,
swa pping. free park ing. wit h bo th
indoor und o u tdoo r facilit ies provided.
A $2.00 regist ra t io n fcc may he pai d at
the , ga te. XY L and child re n adm itted
free. Exhibi ts welcome . For info r
mation con tac t Al Schram m, 3 11 E.
Mo un ta in Ave nue , Sou th Williamspo rt ,
Penna. Ph one - 7 17-323-55 76.

News, Reviews,
Announcements

IOWA PICNIC
by W0RJZ

The Io wa 75 me ter pho ne net
a nnua l picn ic will he he ld on the
seco nd Sunday in August August 9.
1970 - at Anson Par k in Marshall to wn.
Iowa. All amateurs and thei r fam ilies
arc cordially invited . Ea ch sho uld brin g
a covered d ish and his o wn service.
Fest ivit ie s w ill begin around noo n.
Prizes w ill he offered a nd a swa p table
will be ava ilab le.

Floridafest
1970 ARMED FORCES DAY COMMUNICATION TESTS

Ea c h year o n th e third Saturd ay in
May . th e Depurt.ment o f Defense spo n
sors th e observanc e o f Armed Forc es
Da y . A s a part of this o b serva nc e the
Departm ents o f th e Army. Na vy a nd
Air Force a n n ually c o nd uct c o m mu n i
cation t ests d esigned to d em onst rate t o
th e world th e clo se partnership a n d
m u t ual respect enjoyed b e t we e n U . S.
a mateur ra d io ope rators and the U. S .
mili tary . Th is year 's progra m will be
conducted on Sa turday. M ay 16, 19 7 n .
a nd a ll lic e nsed radio amate urs a re
encouraged to participate.

The radio a ma teur's contributions
to commu nica tio n training , inte r
natio nal goodwill . m ili tary morale and
e m ergenc y se rvices a re rec ognize d b y
e ver y ech elo n of the military ser vices.
The Armed Forces Da y communica 
tion t ests a re d esigned to b e a tangtble
demonstration o f the firm a nd lo ng
stan d ing Department o f De fe n se policy
t o e n c ouru ge a nd su p po r t a ma t eur

District
I
2

Wa lter S. Roge rs WI DFS
Willia m B Go uld K2 NP

OlO OlOTIMERS GET NEW
OFFICERS

And re \v I.. Shafe r \V8TE is the new
pre side n t o f the O ld O ld Timers' Club ,
Inc. wit h William B. G ould K2NP :IS

the new Vice Preside n t.
Ray Meyers W61\t LZ has been ap

poin ted Execu t ive Secre ta ry-Treasu re r
an d Editor o f "Spar k G:I P Ti mes"
offici al magaz ine for the OOTe.

Directors serving th e ten U.S. Call
Areas arc:

The ST. PETERSIl UIU; MIA
TEtJR RA DIO C LUB. INC. will ho ld
it s un nuul Hamfc st a t Lake ~b~i ore

Park. e n trance gate a t 9 th S tree t Sout h
and 3 Hth Avenue . S t. Petersburg,
Fl or ida . Sunday May 17. A ll ham s and
gues ts co rdially inv ited . T his is an
oldfashion cd hamfc st with p icnic
lunc h. swap ta ble an d prizes.

FUQ
IkH11

TR ANS.
STATIONT1M ~

tug t he receiving contest portio n of the
c o mmu n ica t io n test s .
M ili t ar y to Amate ur Cro ssband T est

Milita r y radio stat io ns WAR , N SS .
N PG a nd A IR w ill b e on t he a ir fro m
16 11400 GMT to 1 7 /0 2 4 5 GM T . Dur 
ing this t est o f crossba n d opera tio ns.
t he mili t a r y st a t ions will transm it o n
spe ci fie d military fr e q ue n cie s while
amateur st a tio ns w ill t ran smit in the
ind ica t ed po r t io ns o f t h e a ma teu r
bands. Co n ta c ts will c o nsist of a brief
excha nge o f lo ca t io ns a nd signal re
ports. No traffic han d lin g will be per
m itt ed.
CW Receiving Co n test

A " CW" receivin g contest w ill b e
c o n d uc t ed for any pe rson capa b le o f
c o py ing Inte rna tio n al Morse Cod e a t
2 5 words per m in u t e. The " CW"
broadcast will consist o f a specia l
Ar med F orces Da y m e ssage from th e
Secre tary of D efense add ressed to a ll
radio a ma te urs a nd o t h e r pa rticipants.
The sc hedule fo r t his bro ad cast is as
fo llo ws :

radio a c t ivit y. U n t his twen ty-fi r st
observance of Armed Forces Day . a ll
radio ama teurs are invited to partic i
pate a n d d emon strate to the wor ld t h e
clo se partnership a n d mutual respect
that U. S. amateurs a nd U . S . military
enjoy .

On ce again this yea r , sever a l m ili
tary radio statio n s will participa te in
c o m m un ica tio n tests wh ic h In c lu d e
military-to -a m a t e u r crossban d oper
a tio ns a n d re c e ivin g con tests fo r both
CW a nd R TTY m odes of operation.

S pecia l Q SL cards confir m in g c ross
ba nd commun ica tions will be for 
wa rded to tho se a m a t e urs w ho estab
lish two-wa y co n tact with participating
m il itary sta tio ns. Cer t ificat es will b e
award ed to t hose who ap tly demon
st rate t h e ir opera ti ng a bih ty a nd tech
n ical sk ill b y r e ceiving a p erfect cop y
o f the Secre ta ry-of-Defense-o rigin a ted
CW or R TT Y m essa ge tra nsmitted d ur-

AP PR O PR I ATE
EM ISS ION AM ATEU R BA N D

(MH z )

MILITA RY
F REQUENCY

S T A TION



4001.5 LSD 3 .8 . 4 .0
4 005 CW 3 .5 - 3. 6 5
4016.5 RATT 3 .6 5 - 3 .8
7 301.5 LSD 7 . 2 -7 .3
7 347 .5 RA TT 7 .0 -7 .2
7365 cw 7 .0-7 .1
74H 5 CW 7.1-7 .2

13922.5 HATT 14 .{)·14.1
1397 5 .5 CW l-r .O - 14.1
14356 USB 14 .2 - 14. 3 5
14 375 CW 14.1 - 14. 2
20954. 5 CW 2 1.0 - 21.25
21 600 US B 2 1. 25 · 2 1.4 5

fl' 143 .7 0 0 AM 144 - 148
fl'H 14 8 A 10 Jo'M 144 - 148

3 3 4 7 C W . 3 .5 - 3 .8
4 0 2:) LSD 3 .8 ·4 .0
6 !J97 .5 CW 7 .0 ·7 .2
7 305 r.sn 7 .'l ·7 . :j
7:J 1 :) HATT 7 .() -7 .2

13H9 :l CW 1·1.0· 14 .2
14397 US B 14 .2- 14 .a5
2 0!Hl4 CW 'l 1.U -'lI .1
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Military Hams to Award
Armed Forces Day Certificates

by WA9NVO

On Saturday , M:IY 16 . 1970.
WA9DZl. . amateur sta tion of the
12Hth A ir Refu elin g Group nAn ,
Wisconsin Ai r Na tiona l Guard will
place radi o eq ui pment on th e ham
hands in co nj unc tio n with A rmed
Forces Day . An a tt rac tive rommc mora
li ve Armed Forces Da y ccrtiflcutc will
he ma iled to :111 ham s who con tact
WA9DZL o n thi s d ay. The o pera ting
schedule is as foll o ws:

14 .297 Mll z IJOOGMT - 2 100 GMT
7.280 Mi ll. 1300 GMT - 1730 GMT

28.650 Mill. 1730 GMT - 21 00 GMT
It is an tic ipa ted that all sta tes and

co n tinen ts will be contacted . T o qunl
ify for ;I ce rt ific ate. jus t make a two,
W:lY con tac t with WA9D ZL a nd se nd
in your QSl. card to WA<JDZI.. 128 th
Air Re fueli ng Group (TAn . Ge ne ral
Mi ll'h cll AN(; Have, Milwauk ee. Wi s·
cousin 532f)7.

4025

3347. 6992 .5.
14405
401 2.5. 73RO.
13940
40 16,5. 7347.5.
1l\l22.S
f,9'1 7.5

,1.147. b992 .5.
1440~

3J K5. 73K5. 14400,
2 1~OO

4 11(}~ . 7495. 1l\l7S.5.
2()9 ~ 4 5
3.l97.5. 73 15 , u sss
f,997.5

WAR Army

AI R Air l ' UH f

AM ISA Army
Rad l<l San
rraIKi~l'u

16/211 .15 I'IlST Nj'(; Na~ y

16/2335 rus t NSS Nn y

TIME
16 May 1\1 70
1 7/nJ 3 ~ ( jMI

If,{2.\UU I·IlS I NSS Ni~Y

I f, !2U()(I I'UST Nj'(; NJ~Y

16 MIY 19 70
17/U.IlIlI l j\l 1 \liAR Almy

A!>lISA Alm y
Rad io San
Franciecu
A~ l I SA Army
Radto h >ll
Ilou\ lo n I X

Submission o f Competition Entries
Transcriptions sh o u ld b e su b m it t ed

" a s re c eived." Nn a ttem p t sh o u ld be
made t o correct po ssible transmission
e rr o rs.

Ti m e , Irequen cy a nd call sign or the
sta ti o n co p ied a s well as the name, ca ll
stan ( if an y ) a nd a d d ress o f the ind io
vid ual au b rnlt ttng t he on t ev must be
indt ca tvd o n the I>aRt' oon t a tn lng the
t vx t , i':i1 l'h year a hlrRt· number of
pt'rft'(~ t ('o p it's ure n-cr-I ved wit h in suf
fil'i ('nl in forma t ion . tlu-rcb v prec luding
thl' issua n ce o f iI (·(' r ll fi (·lllt,.

Comp u-ted e n t r tes sho u ld be su b 
mtttod lo th t' I\rmt·d Forc es n ay Con 
t cs t , A T TN : I\ F OCC O M. Room
a Jo:O!l!I, .r.rmes Furn'sla l HuildinR . 1000
Ind t'!U' nd t' IH'" I\Vt·.• Wu sh fng t o n , D . C .• .
~ ():J : u, a nd pos trna r ked no later tha n
.i l M" y 1!170 .

RTTY Receiving Contest
A radiol~lctype writer receiving con

test will b e cond ucted for a ny indio
vidu al amateur o r sta tio n possessing
the required t'qul~ment. This is a test
o f the o pera tor s te chnical sk ill in
a lig n in R a nd a dj u sti n g his e q u ip m e n t .
a nd serve s t o demonstrate th e growing
number o f a ma te urs b e coming sk ille d
in this method of rapid com m u ntca
tions. The "UTTY" broadcast will
c o nsis t o f a sp e cia l Armed Forces Day
message (rom the S e cretary of De
fense to all radioteletypcwriter enthu
siasts. The me ssage will be transmitted
a t GO words p er minute in accordance
with th e Iullowlng sc h ed ule :

TRANS . fREQ .
STATION (kHz)

3 .5 - 3 .65
3 .65 - 3 ,8
3 .8 - 4 .0
7 .2-7 .25
7 .1 -7 .2
7 .25 - 7 .3
7 .0 -7 .2
7 .0 -7.1
14.0-14.1
14.2 - 14 ,35
14.0·14 .2
21.0 - 21.25
5 0 . 1 - 5 4.0
144.0 - 145.5
144 .0 ' 147.9

3 .5 - 3 .65
3 .65 . 3 .8
7 .0-7 .1
7 .1· 7 .2
.14 .0 · 14.2

cw
CW
CW
CW
CW

Ma in e. between 16 1.1 200 GMT and
1(j /14 an G 1\11' . T e a ircra ft will
d epart Brunswic k . Maine a t
lli /17:W GMT and fly westerly to
Ak ron . O h io. Sou t h cr ly to Morgan
t o wn! w est vt ramta. and return to
Wa shlOR ton. D . C. a t appro xi
m atel y 16 /21()0 GMT. The call sign
NSS A M will b e utili zed fro m t h e
a ircra ft .

CW
RATT
LSB
LSB
CW
LSB
RATT
CW
RATT
USB
CW
CW
AM
AM
FM

ume allu l t t'd for mil ita ry to a man-u r
(' rossha nd eo n tuc rs. T lw ca ll sign
NPG I\ :-'1 wi ll 1)(' u li li:r l·d 1111 th e a ir c ra f t ,

#11 '1'0 hi' uPNillt'd Irom :\Il . Di ablo

kHz unlE'ss
otnerwtse noted

4001.5
4020
6992. 5
7325

14405

WAH ( ,'rmy
Ra dfo, Wash .•
D.C.)

NSS ( N aval
Co m mu n ica t io n
S ta tion . Wash ..
D .C.)

N PG (Naval Corn 
munie att on S t a 
ti o n. Sa n F ra n
ds(~(). Ca li!.)

AIH ( Ai r Force
Rudi o , Wa sh . •
D.C.)

* 3 3 8 5
4012.5

*4040
6970

* * 7 3 0 1
**7336

7380
7 385

13940
14385
14400
2 1 5 0 0
* * * 4 9 .6 9 2 MH z

* ** 143.8 2 0 MH z
*** 1 5 0.0 9 0 MH z

"I'o b e o pera ted from 16 / 2200
G fo,tT t o 17 /024 5 GJ\.tT .

* *To In' o pe ra t ed from 1 6 {l 4 0 0
GMT to 1(i /2200 GMT .

* * *I'rovid t'd it is co nsis t e n t w it h o p er 
auona! a nd t raining co m mnme n t s .
t h is Ireq uen c v w ill be keyed from a
U.S. N a vy a ircra ft fl ying b etween
Wa sh ingto n , D . C. , and Bru nswi ck ,

#Pruvided it is co nsi st ent with opvr
a liona l an d t ra in inj! co m m lt m e nts. th is
fn'qul'ncy w ill Iw ke y ed from a U .S .
Navy a lreril ft f1 vinli: be tween Sa n
Diel[o . Ca li fo rn ia . a nd S ea t tl e, Wa sh fn g
t on durin g th e m ajor por tio n of th('



Editorials

DXer's Death is Loss
To All Ham Radio
by W. R. Lathrop W4PR

The amate ur radio fra tern ity lost
one of its grea t citizens on Marc h 7,
1970 when E. C. Atke rson died unex
pected ly of a heart attac k. Ack 
hardy, rob ust, energe tic - had his first
warni ng last fall when he was hosp ital
ized from a serious heart attack. He
recovered q uickly, conti nued und er
doctors' orders, dieted. took care of
himself, and alowcd his ac tive b usiness
pace. However, the re came a second
attack on Saturday and Ack died
instantaneously.

Ack loved amateur rad io. He began
in 1921. He devo ted himself, over the
years, not on ly to enjoy ing this fasc i
nating hobby but in using his fac ilities
in service to his country as well as the
genera l publ ic His profound self
taught knowledge of e lec tronics. for
example. was voluntarily pu t to usc in
the last world war. The coun try then

with a client. Yet, let a child walk in ,
whose head perhaps d idn't reach far
above the counte r, one who professed
an in te rest in becoming a radio" ama
teur and Ac k wou ld "give hi m the
store." Despite the rush of business, he
wou ld ta ke time out - some t imes for
hours to exp lain, advise , and lead the
youngster toward hi s goa l. More often
than no t t he youngster would walk o ut
with needed equ ipmen t even though he
did not have the money to pay for th e
items wanted. He neve r lost interest in
these ch ildren, and he con tinued to
help an d advise throughou t their ama
teur caree rs. Ack was particularly gen
erous in donat ing eq uipment new and
used . lie was instrumental in provid ing
most of Alaba ma's civil defense equip
ment in the ea rly days. Since Ack
never ta lked about what he d id and to
who m he sent equipme nt, there is no
telling how m uch gear he packaged and
sent a t cos t or free of cha rge to needy
hams. missions, and the like.

Ack particularly loved animals of
all kin ds. Ou t of hundreds of such
stories illustra ting his kindness to the
animal kingdom, one sho uld su ffice
which fu lly illu strates thi s tra it. One
day he found a pigeon with a broken
wing o utside his store . He pe rsonally
took it to the veterinarian, had it
treated, nu rsed and trea ted it back to
health. He foo ted the bill and freed the
bird on its recovery . He never spoke of
what he had done.

Vir tually the whole DX fra te rnity
knows and appreciates Ack's interest
and help in his effor ts in th is d irection.
Few know, however, of the tremen
dous d ifficulties, the swea t, the hard
wor k, and the time involved in doi ng
th e necessary to receiving permission
for Gus, W4BPD, to opera te from the
various exotic places tha t he visi ted.
Nor do few know the personal
expense, the vexation, the many prob
lems me t and solved or of the thousand
and one other details carried on by
Ack in connect ion with G us' travels. It
was Ack's idea, thinki ng of the small

Propaga tion Study Association were
ava ilab le when Da n's partner, Ch uck
Swain, was los t at sea. He did m uch to
keep the search going un ti l hope was
finally abandoned.

Then came again a second G us
Browning expedition with all the work
and effort which Ack shou ldered with
ou t he sita tion . T hese three well known
expediti ons tell part of th e who le
story. Ack 's personal interes t. his
energy and drive were, however, lent to
co untless exped it ions. Financial help,
on Ack's suggestion, sometimes came
from the World Radi o Pro pagation
St udy Association. Ack person ally con
tribu ted his own money and eq uip
men t and help in countless sor ts.

Although there is much more , let
one more examp le of Ack's influence
and interest suffice. Through a long
time rad io communica tions correspon
dent and friend, N. Chhwana, a high
official of the Bhutan governme nt, Ack
arra nged to have the king invite Gus to
visit that country . As a result of that
visit a strong frie ndship was developed
and knowing, through Gus, of the
Bhu tan's needs of rad io equipment,
Ack shipped much eq uipment to the
government of Bhutan , mu ch of it a t
his own expense. Then through per
sonal appeals to man y radio friends
and appeals through the World Radio
Propagation Study Association, Ack
collected and shipped a tremendous
amount of radio equipmen t to Bhutan
- all donated .

Yes, amateur radio lost a devoted,
amazingly helpful citizen when W4
Echo-Charlie-Ida 's cheerful voice was
silenced! We all owe h im much . Truly
Ack deserves a top spot in amateur
radio's Hall of Fame.

Bermuda
Phone/CW

change reports with U.S., Canadian and
YP9 stations only. U.S. and Ca nad ian
statio ns may not exchange repor ts wit h
another U.S. or Canad ian sta tio n: like
wise U.K. sta tions may not exchange
repo rts with othe r U. K. stat ions.

Points
Each con tact must be complete and

will coun t three poin ts.

Scoring
The score for U.S., Canad ian and

U.K. stations will be the number of
completed con tac ts times three points,
times the to tal number of Bermuda
Pari shes worked on a ll five band s, i.c. a
U.S. or Canad ian sta tion having made a
total of 500· con tacts with U.K. and
Bermuda sta tions and the follow ing
Bermuda Parishes: 28 MH z - th ree
Parishes; 21 MH z - six Parishes; 14
MHz - th ree Parishes; ? MHz - two
Parishes; 3.5 11Hz - two Parishes, the
score would be 500 con tac ts ti mes
three poin ts = 1,500 points times 16
Parishes =: 24,000 points final score. A
U.K. stat ion comp leting 500 contac ts
with U.S.• Canadian and Y P 9 stations
would score in exac tly the same man
ner.
Equipment

Any number of tra nsmitters and
receivers will be allowed and competi
tors may use the maximum power
permi tted. However, all sta tions parti
cipating must be single opera tor on ly.

Awards
A trophy will be presented to the

winner of each mode. A certificate
signed by His Exce llency T he Governor
of Bermuda will be sen t to the highest
scoring sta tio n in each call area as
follows:

U. S. A. and Canada: WI through
W0 and VE l through BE? including
YO.

U. K.: G. GO. GM. etc.
Presentations

Rou nd trip air transportation fo r
two plus one week's accommoda tion at



had need of a treme ndous nu mber of
techn ician s to o pera te the rad io gea r
used d uring tha t war. Ack volun teered
to teach and to train technicia ns. He
did so duri ng the war pe riod . All a lo ng
befo re a nd after th e war he used his
facil ities w herever possible fo r t raffic
ha ndlin g. On th e seco nd Byrd exped i
tio n to the A rctic in 19 39 , A ck estab
lished and main tained constan t con ta ct
with thc expedi t ion . Inte resti ngly
enough, the exped ition was split into
two ca mps so me 1800 mil es apart.
T here was an easte rn loca t io n and a
weste rn locat ion and they took radio
equi pme nt a lo ng to maintain co n tact
between the tw o cam ps. Little was
known abou t pro pagatio n in the Arctic
in tho se day s and m uch to Byrd's
dismay the co n tact between the two
camps W:IS im possibl e w ith the eq uip
me nt on ha nd . A ck co uld cop y, how
ever. bo th cam ps. He therefore link ed
the two together by ma intaini ng tw ice
dail y co n tac t. He handled all the
co m m unica tions betwee n the two units
until suitable rad io eq ui pmen t was sen t
in . Du ring the period of the Byrd
ex ped it ion he handled th o usands of
persona l messages from those with
Ad miral Byrd to th eir families through
o u t the United S ta te s.

Again in prewar da ys he es ta b lished
con tact wi th the Kenn er - Green sc ie n
ti fi c e xpedi tion to Peru. li e wa s their
mai n con tact with the ou tside world
for that ex pedi t io n deep in the j ungles
of thi s So u th Am erican coun try . Ack
later rendered treme ndou s se rvice to
families through ou t the United S tate s
wh en a volcano in Hawaii b lew its top
causing untold damage and destruc
tion. A ck 's sta tion wa s the principal
radi o li nk.

Ad 's in te res t in amateur radio
ca used him to found Ad Radi o sho rt
ly after th e la st wor ld war . Ack was a n
alert, ca pab le, hard worki ng, imagina
tive , " tough " businessma n, and Ack
Radio grew and thrived . lie migh t well
have been abrupt and business-like

a ma te ur w itho u t funds, who insiste d
o n Q SLs for everyone regard less of
their con tribu tion .

T h e World Rad io Pro pagatio n
St udy Associa t io n also was Ack's idea .
No t on ly d id th is o rga niza tion ac t as a
recipient o f, and a dis posa l medium for
the co n tribu t ions fro m thousands of
ama teu rs, but the a nalysis of Gust logs
and the propaga tion condi tions pe r
taining to it were stud ied to provide
bcueflts fo r ama teurs the world ove r,
the governme nts visited and various
commercia l interests. These stud ies
were made and d istributed .

After G us' fir st ex tended travels,
th e World Radi o Propaga tion S tud y
Associa tion bac ked a nd sen t Don
Miller on a similar exped it ion. Ack saw
to it th at fu-tds fro m th e Wo rld Radio

160m OX
byWBA NO

Duri ng Novembe r 1969. Stewa rt
WIBB came ou t to th e 8 th d istrict to
sec wha t was mak ing a ll the ra cket o n
160 mete rs. Here is wh at he fou nd :
Three 8s ve ry in te reste d in 160 meter
OX. I.have worked the fo llowing 160m
OX smcc Nov: ZS. BR 3, PJ~ , KP4 ,
VI'9 , KV4 , HR 2, Z LI, G3, GW3 , DL9,
KL7, G2. G8. KS4 , VK 5, VOl , VK3,
KH6.

Contest
by Jim Sayer VP9BY

Bermuda hams have been ac t ive
participants in the realm of ama teur
radi o since well before the inceptio n o f
the Rad io Socie ty of Berm uda in th e
late fo rties. Several of the o ld single
letter calls a re sti ll to be heard. In
1959 , in honor of th e Bermudas' 350 th
Ann iversary it was decided to hold a
co n tes t em bracing ama te urs in the
United States, Canada, a nd Bermuda.
This proved to be such a resoundi ng
success th at it was con tinued in 1960
and has been a yearly fea tu re of
hamdom since tha t time.

In 1969, the 10th anni versary of
the con te st , it was decid ed to celebra te
by having a p ho ne weekend a nd a CW
wee kend. This decision was met w ith
eq ually re sounding SUCcess and it was
agreed to con tinu e the same this year
and to invite the U. K. ama te urs to
par t icipa te .

Contest Period
PHO NE : 0001 G.M.T . June 20 th to

0 200 G.M.T . J une 2 1st.
C. W.: 0001 G.M.T. Ju ly 18th to

0200 G .M.T. J uly 19th.

Bands

T he fo llowing ama teur bands w ill
be used : 3 .5,7, 14 ,2 1, and 28 MHz.

Exchanges
Ama teurs in the U.S., Canada and

the U.K. will transmit a two figure
number re pre senting the R S report
plus th eir State, Province or Co unty .
CW participa n ts will t ransmit a three
figure num ber represen ting the R S T
report plus their Sta te , Province o r
Co unty . V P 9 sta t ions will give R S o r
R S T reports p lus Parish .

U.S. and Canad ian sta t io ns may
excha nge reports wit h U.K. and VP9
sta t ions o nly. U.K. sta tions may ex-

The Top of the To wn Ho tel will be
prov ided to enable the ove rall winners
to attend The Rad io Society of Ber
m uda's An nual Banquet to be he ld o n
Oc tobe r 22nd to receive their awards.

Log Instructions

Keep all tim es in G MT and all
co n testan ts to com pute their own
sco res and chec k logs fo r d uplica tio n
to assist the Co ntes t Co m mittee. Print
name and Ca ll on ea ch Log. All co n
testan ts m ust sign a sta te men t that the
rule s and regula tions have been o b
served. Offi cial Log shee ts can be had
by dropping a ca rd to Contest Com mit
tee , Radio' Socie ty of Berm uda. P.O .
Bo x 275, Hamilto n , Berm ud a.

Should th ere he a t ied score , th e
decisio n of the Co ntest Committee will
be fina L All Logs m ust be rece ived by
th e Con test Co m mi ttee of the Rad io
Socie ty of Berm uda NOT LATER
THA N August 15th, 1970.

T he follo wing ab brevia tions of
Pari shes will be used o n CWo

SAN DYS SAN .
DEVO NSIIIR E DEV.
PEMBROKE PEM.
WARWI CK WAR .
SOUT HA MPTON SOU.
SMITHS SMI.
HAMI LTO N HAM .
PAGET PAG .
ST. GEO RGE G EO.

RaRa HAMFEST
The Rochest er Amateur Rad io

Association invite s you to the 19 70
Western New York Hamfest and VHF
Co nfe rence . O rga nizing the Ham fest is
an a ll-year effor t by a good many of
the members of RaR a , a Rochester
ham d ub. Specia l tab le s ca n be re
served for d ubs a nd gro ups. Check a t
the registrati on desk 10 see where your
gro up can be sea ted.

An impressive program is planned
fo r tile occasio n, a nd spec ial ac tivities
a rc being sched uled for F~I en thusias ts.
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P ri ce - $2 per 25 words for non
commercial ads ; $ 10 per 25 words for
business ventures. No display ads or
aaencvdtscounr . Include your check
wtth order.

Deadline for ads is the 1st of t he
month two months prior to publica
tion . For example: January .Lst is the
deadline fo r the March issue which w ill
b e mailed on t h e 10th of February .

Ty pe copy . Phrase and punctuate
exactly as you wish it to appear. No
all-ca pita! ads.

We will be the judt:;e of suitability of
ads. Our respon sibility for errors ex
tends on ly to printing a correct ad in a
late r issue .

For $ 1 extra we ca n m a in t a in a reply
box for you .

We cannot check into each advertiser.
so Caveat E mptor.. .

FOR SALE; NCX-5 NC X-A. VX-501.
N C L-2 0 0 0. 20A . Bandhoppl'£ VFO.
G-76 . 1 2 V Supply. H am-M Rutor.1f14
Typing Reperf', Regen cy AIt- I:W Air
craft Receiver. RCA Mark 8- 10 Meter
Transceiver, Ameco Nuvistor co nvert
ers CN-50. CN-144 , PS 14MC IF ,
S o rry no shipping . Write K3DSM Gene
Mitchell 335 Conestoga Rd . Devon PA
19333 .

2 METER MOS FET PRE.AMPS
Latest-:rrotected Dua l Gate MOS FET.
HF- 14 D G K-Ki t S!L50-Wired $ 14 .50 .
Minimum 18 dB gai n . Noise fi,iure less
than 3 dB . Topeka FM Engineering.
3 5 0 1 Croco Rd. Topeka KS fi6H05 .
FM RECE IVER Portable. Heathkit,
Tunable . Model GRoS8 . Tum's from
1·1 5 to 167 MH z, Battery operated ,
Ex c. sensitivity and se le c t ivity for
monitoring local repe ater uutputs. Like
new . $50. Ken Sessions KGMVH , ItFD
2 . Peterborough NH O:J458 .

TO UC H TO N E DIAL equivalent from
Denmark. Ten burton, c o n ver tib le to
all twelve with data incl uded . State
color : beige or bla ck . limited number
green . 1 2 V D C required for osc illator
operation . $ 16.00 po stpaid USA. J .
O'Brien. WB6W IM, ' 6606-5th Street
Rio Linda CA 95673. '
T O WE R H E A D Q U A R T E RS! 12
Brands ! H eights Aluminum 35% off!
Antennas-20% off! Galaxy, Hammar
lu nd . Gonser. S BE a t discount . Cata
IOf - 20I/. Bro wnville Seres Co. Stanley
W 54768 .
40th A R RL WEST GULF DIVISION
CONVENTION Ju ly 17 . 18 , 1 9 .
Orange . Te xa s . Come b y ca r, plane . or
boat . b ut come to the fun . fe llOWship'
and entertainment. A bargain you can t
afford to miss. Rep;istration $8.50.
Orange Amateur RadIO Clu b . Box 232 ,
Orange TX 77630.
HIC K O K 6 10A TV Sweep-Marker Gen
era tor Exc $75. 73 Magazines '111 t hru
Nov. '67 Perfuc t. . Write Maurice Lin
denau x 2042 Druid Rd. Clearwater FL
33516.
F M : T43G-l . head . mike. sp ea k er.
14 6 .9 4 xtals . 12 volt . wide band , un
converted as yet ; ma k e o ffe r ! TR-I08 :
$85. \'lA9BY R . 627 Dundee Ave.,
Barrington I L £10010 .
CH ICAGO NOVICES : co m p let e sta
tion. A llied 2515. DX-40, relay, t ra p
dipole. ke y , $t to .OO. Will deliver. help
install within 50 miles . K9FRZ . 7620
Catalpa , Chica go IL £iO(j56 .
SELL perfect Heath-aligned S8-301.
Will ship, $ 2 10 Jo'OB. Will c o nsid er FM
gear partial trades . WBfiQVW , Andrew
Ellis, Box 202. S t evenso n Co llege .
UCSC . CA H50(j() .
WORL D RAD IO'S used gear has t rial
guarantee! Cl t"g~ t nterceptor - $ 199.95:
22'er - $129 .9:> ; KWM2A - $749.95 ;
Swan 250C - $249 .95; 350 - $289.95 ;
500C - $379 .95 ; NC X 3 - $ 159.95;
HW22 - S79 .95 ; DX(jO - $49.95 ; HT40
- S49 .95; IIT44 - $ 14 9.9 5; S X I 0 1 
8 159.95 ; HQIIOA - $139.95 ; 2A 
$ 159.95 ; HIio50 - SI29.95. Free
"blue-book" list for more . 3415 West
Br o ad wa y . Council Bluffs IA 51501.
H O T CARR IER DIODES : HP2800
90fj 12 /$10 .00. IC 's : Ne w Fairchild
MicroLogic (l'PO XY TO-5) 900 ,
914.601/. 9 2 3 90q' . Motorola l\.1C790P
8 1.90. 20{$18 .00 MC789P, l\IC724P
$1 .05 . O /S9 .50. OP AMP : T I
SN72709N 52.00, Ii/Sl0 .00. All guar
anteed. Ad d postage. Write for li st.
H A L De vices. Box :Hi5L. Urbana IL
61801.

IN Dl A N A ' S MOST PRO GR ESSI V E
H AM i 'E S T Sund a y, May 24 . rain o r
s h ine, Sponsort'd b y Wabash Co. Ama
teur Hadio Clu b . Write Bob Milling .
700 Centennial, Wabash IN 46992 .
S WAN CYGNET 260-including micro
phone and m obile mount. First $325
check gets all . WilHam O''Byrne , 3569
Jo"t . Mead e Rd .• Laurel l\ID 20810,
301-4H8-1777 .
DTL IN T E G R A T ED C I RCU ITS : Guar
anteed New - ga t es 7 0q' . buffers 801/.
FW UOI/. dual F /F S 1.15. Add 20q'
postage . Also other inex pensive parts.
Lists & prices fro m Mitch -Lan Elec
trcntcs Co. Dept 270. P.O. Box 4822.
Panorama City C A 91402,
END CARD PROBLEMS. Frame . pro
tect, s t o re or d isplay 200 OSL's in 20
card plastic h olders fo r S3.00. preyaid
and guaranteed . TEPA8CO. Bo x 98.
Gallatin TN .

NOVICE CRYSTALS: 40 -15M $1.33,
80M $1.83 . Free Flyer. Nat Stinnette
Electro nics. Umatilla FL 32784.
73 IS AV A ILAB LE to the b lind and
physically handicapped on magnetic
tape Irom : SCIENCE FOR THE
BLI ND. 22 1 Rock Hill Road . Bala
Cynwyd. PA 19 0 0 4 .
"TOWER H E A DQUARTERS! " II
Brands! Heights a lumin u m 35% off!
Strato Crank-ups . lo w cost ! Ro tors.
an tennas and gear d iscou n t s . Phone
patch $ 1 1.95. Catalog-201/ costage .
Brownville Sales Co.. Stan ev WI
54768 .
TWO R E M IN GT O N SYNCHRO TAPE
MAC H INES for sale . Price for both
$240, p lus shipping. No instruction
manuals. R. Lee K4BAP, 660 Poin
se t t ia A ve, T itusville F L 32780.
SELL SX-III. like new-$ IOO ; VFO
$15; CIE correspondence course-$80;
Stancor 5VCT-60A-$20. Drewing
WB2SMQ. 628 Anchor Ave .• Beach
w o od NJ 08722.
WA N T E D 3-1000Z or 4CXlOOOA . fil.
xfmr . and s o c k e t. A l so need
xfmr. - 30Hn VDC-IA. D r ewt na
WB2SMQ, 201 -3 49-9253. 628 Anchor
A ve .• Beachwood NJ 08 722.
WIRELESS S HOP-new and recondi
tioned equlpment. Write. call or st o p
for free estimate . 1305 Tennessee St ,
Vallejo CA B4590 (707-643-2797) .
TOP SECRETl Classified frequencies:
s p ies. NASA, m ilitary. emergency net
works, many more! $ 1.0 0. Electronic
Development In co rp o ra t ed, 19 18 4!Jth
Street Eust, Palmetto FL 3356 1.

Tristate Hamfest
by K9VAT

The Weste rn Illinoi s Rudie Club
co m posed of radio amateurs in th e
trist ate area. is sponsoring a hamfest at
the Ad ams County Fair Grounds.
Mendon , Illino is on June 7. 1970. A
fine program of an ente rtainme nt
nat ure is planned for radi o ama teurs
and th eir fam ilie s. Seven-hundred
peop le attended the last ham fcst and
family picnic.

It has been more or less traditi ona l
at these events to give away door prize s
as a tt rac tio ns to improve attenda nce
and participa tion. In the pa st year s th e
variou s manufacturers and d istribu tors
have been very generous and graciou s
in dona ting an assor tmen t of prizes
frequen tly used by rad io amateurs.

Certificates...
For the Ham Who Has Every thi ng

RR CC - Real Rag Chewers Club .
This cert ific a te is avai lable to um n

teurs w ho furnish a signed statement
tha t they have had a con tinuo us rad io
co nt uc t lasting over six ho urs w ith one
other amateu r stat io n. Continuous
means just that. .. no time o ut for
any t h ing. On . your application, li st
s tar ting and ending time and da te .
Please incl ude $ t to cover the cos ts 0 1:
handli ng a nd maili ng .
WAAS - Worked Almost All Stales .

This ce rt ificate is avai labl e to amu
teurs who furnish QSL cards pro ving
two-way radio co n tac t with 49 states.
This will great ly ease th e anguish of
not being able to get that last sta te.
Please include S I to cover cost s or
ha ndling un d ma iling.
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FM MOBILE TRANSC EIVER 4 50
MH z, z-cnenne t trunk mou nt RCA rig
in perfect condition . F uUy duple xed
and o pera ting as a m obile telephone.
Includes transmit crystals for 4 4 2 .1 2
and 442.0 5; receive crystals for 448 .8 2
and 448.85. Crystals are from Sen try
and are enclosed in ovens. Comple te
less con trol h ead and cab les : $ 100 . Will
throw in two 4 dB Co m Prod m obile
gain an te n nas. Ken Sessio ns K6 MVH Il.
RFD 2, Peterborough NH 0 3458 .
FM MOBILE/PORTABLE TRANS·
CEIVER 2 m et e rs . v art t rontcs
FDFM2. Perfec t for rep eaters. 'Six
crystal-con t rolled chan nels incl uded:
.34-,94. .94-.9 4, .34-.76 , .3 1- .8 8.
.22-.9 4 , .28 - .7 6 . Crystals a re Inter
nati onal. Includes 12V b attery p ack .
m obile b atte ry cab le w/con nector .
$200. K en Sessio ns K 6MVI /1. R FD 2 ,
Peterborough N il 034 58 .
FOR SALE: Heathkit O XIOO (B) $55;
Hallicrafter II T40 $ 45; Na tio na l NC98
R CVR $50 ; H omebre w 2 Watt 2 Meter
Transceiver $2 5. J. Middleton , 132
Forest Hill Road , W. Orange N J 0705 2 .
WA2GVQ .
COMPLETE SET 7 3 ' s for sale & singles
from 19 61. Ma k e o ffe r t o Art Beck er.
535 Clyde Apt. 29, Ca lu me t City IL
60409.

ELECTRONIC ORGANS Transistor
ized . kno wn brand , e lect ronic assem 
blies, t w o m anual sp inet . $60.00 r .o .b .,
se nd SAS E for particulars. W9YC~1
Rural R oute 2 . Bo x 52A . A ngo la IN
46703 .
MOTOROLA BRICK (H 23-DCN) with
Nicad a nd case, o n frequenc y .34- .94
a nd .94-.94 , $30 0. ITT 30 W 1 2DC
mobile , co m p lete w it h a ll accesso ries.
less crystals . $ 10 0 . Budelman 17 -A
frequenc y-d eviation m eter, crystal can'
trolled with cryst a ls for 146.9 4 a nd
52.5 2 5 with man ual , $7 5 . Philip Dater ,
WA5JD Z , 9006 Crest wood, Albuquer
que NM 87112.
CAPACITORS, SPRAGUE 125 uF
450V 594, 40 uF 4 50V 2 91/ 12V
transistor. Inverter Transformers , H70V
@ 250 rna $3.95. Minimum Order
$5.00. N. M.E. P.O. Box 1306. New
port Beach C A 92H63.
ALL MY HAM EQUIPMENT: H E 4 58
6 m eter Transceiver; Eldlco 2 m ete r
transmitter ; Na vy receiver with co n
verter ; co m p lete w it h p ower s up p lies;
16 e le men t Telerex a n ten na. $ 150.0 0
co m p lete . WB2HPS Hicksville N Y
11801.

TONE DECODERS:Touchtone-Digi t al
-Burst. Solid-state . modular, plug-in
unit, 2 x 2 x 3 in ., $22 .50 p o stpaid .
ITT 12-button tone dial. $27.50. Writ e
Digl tone , Bo x 11 6, Portsmouth OH
4 5 305.
SPECIAL OF THE MONTH RG
I1A / U Coax ial Cab le, 1 st qu a lity,
Brand New-I 2 11 a fo ot or a ny length
to 250 0 fee t. A n ten nas. Inc . Dept. B,
5 12 McDo nald R o ad. Lea venw orth KS
66048.
HOT CARRIER DIODES: New HP
28 0 0

39
011 12 /$10 pp. H AL Devices,

Bo x 65L , Urbana. IL 6 180 1.
INTEGRATED C IR CU IT S : New F air
ch ild Micrologic

l
epoxy TO-5 package ,

90 0 b uffer. 9 h gate . 604 each. 923
J-K flip-top, 904 each . Guaranteed .
Ad d 154 postage . HAL Devices. Bo x
3H5L, Urban a. IL 6 18 0 1.
OP AMPS: T e xas Instruments SN7 2
709 N (DIP) $2.00 eac h . 6 /$10.00. Add
postage . 11 A L D evices. Box 365L.
Urbana IL G1801.
GREENE:. cen ter dipole insulator with
• ..o r . ..wit h o ut b alun . ..see Novem
b er 73, Pa ge 107.
GET YOUR "FIRST! "' Memori ze
study-" 19 70 T ests-Answ ers" for F C C
First Class License . plus "Self-Study
Ability T est," Proven . $5 .00. Com
mandJ. Bo x 26348 -8 , Sa n F rancisco CA
9 4 12 b.
SRRC HAM FEST- J une 7, Come to
4-H Fair\P'0unds Southwest o f Ottaw a .
Illin o is Via R oute 71. F or d ata contact
W9 MKS. RFD I , Oglesb y IL .
MINT COND : A pache a nd SB· I O SSB
Ad apto r . plus cab les and mike
R e a s onable o ffers co nsid ered . J.
Weatherly KI ZYG 473 Auburn. New 
ton MA.
SALE-teletypes Model 15-$60; Model
19-$90 ; AN/F GC-I X a ud io conver t er
$ 25; H ornet TB·3B Tri-band b eam
$ 40 ; Mosle y A-9 2·S (2 mtr) Beam 110'
twin lead 0$15; ASAHI-PENTAX
35m m, fl. 8 -55mm, f1.8-85mm with
cases $150; wa n t Cen t ral Electronics
20A; WA4TNW 29482. -
SWAN 240 TRANSCEIVER Swan AC
a nd Mobile Power Supplies. $250.
Excellent co n d it ion. David D. Kauf
m an . 9 458 Loch Avon Dr . Pica Rivera
CA 90 660.
FOR SALE: H eathkit Mohawk receiver
$100. O X- GO $50 and HG·10 $25, or
$ 1 50 for all FOB Bakersfield CA. John
Park er 500 8 Greenbrier Ave. Bakers
field CA 9 3306.

TRANSISTOR PROJECTS : send for
free list. E D I, 1918A 49 th E. Palmetto
FL 3 356 1 .
LIN AMP fo r Swan 250 w ith t w o 4 x
150 Co m p lete Pow er SU~PIY . instruc
tions, e tc. $ 1 25.0 0 WA N AO , 7393
Flora , Maple w o od MO 63 4 3 .
SWAN 250 co m p lete w ith SK R-PS
instru ctions, e tc .$20 0.0 0 WAQ NA O ,
7393 Flora , Map lewood MO 6 3 143.
430 MC REC EIVER or tra nsceiver
wan ted, supere~ preferred h ome made
or mfg. Give p rrce if in work ing order.
Bo x 8352, Savan na G A 3 1402.

10 FOOT PARABOLIC DISHES
Spu n A lumi num. Some in original
cra tes. Freque ncy range 450 Mllz to
8 .5 GH z. No feeds available. F eeds
availab le from the manufac t u rer or can
b e fabricated . $ 10 0 . FO B Topeka FM
Engineering. 3 501 Croce Rd . To pek a
KS 66605.
SOMERSET COUNTY IIAMFEST Th e
5 t h SC A RC A n n ua l Ham fest w ill be
held Sunda y June 7 a t t he Casebeer
Gro ve 4 miles n orth o f So merse t, Pa.
on US Route 21 9 . R eg ist ration star ts
a t n oo n . R ain o r sh ine - Free tables
indoors fo r swap-shop . Write K 3YVS .
71 9 Division S t reet. Be rlin PA 1 5 5 30.
ROCHESTER, N.Y. Is the lo ca t ion fo r
the 37 t h Annual Western New Y ork
Hamfest a nd VHF Co nfe rence, t he
weekend o f May 16th. Lo cation is
Bristol 50 Acres. Rte , 15 just so uth o f
Thruway Exit 46 . Advance registration
a nd b anqu et o nly $6.75. Advance sale
closes May 9th;.. Send check to Western
New York Ha m fest, Bo x 138 8.
R o chester, N .Y. 14603 . Act ivities star t
Frida y nigh t fo llowed b y fu ll d a y of
technical p ro gramming w ith o utstand 
ing speakers. Special ac tivities in clud e
MARS, AR EC, a nd Q CWA m eetings,
YL program, code co n tests a nd huge
flea mark et.
AUDIO BANDPASS FILTERS for
improved receiving or phone patch.
Top grade com m ercial u nits m ade b y
Stancor a nd UTC. Sharp cuto ff b elo w
300 H z and above 3000 H z. 60 0 O h ms
in , 10K out, u se them b ack to back fo r
even better results o r Imp edan ce
match. 20 wa tts ma x. Po stpaid 2 fo r
$5.00. Charter Elect ro nics Bo x 88 ,
Glad w in MI 48624.
PRECISION TOROIDS, wo u nd t o mil
sp ec o n h igh grade ta pe cores. )lit in .
dta . n ot p otted . Ch oice o f 2 50, 500.
850 . o r 1000 MHy. $ 1.0 0 each or 6/$5
pos tpaid . Char ter Elect ron ics. Bo x 88 ,
Gladwin M I 48624.

CHC - Certificate Haters Club.
This certifica te is available to any

amateur who sends a sta teme nt saying
that he has never enjoyed receiving a
cer tificate, that he hates cert ifica tes,
and that should he ever by chance
receive a cer tifica te in the fut ure he
will hate it. Please include $1 to cover
handli ng and mailing cos ts.

DXDC - DX Decade Club.
One hundred countries is a bit

much for Novices, on six meters, on
160 meters, and othe r eso te ric bands,
so we have this certificate available for
any ama teur who furn ishes QSLs
provi ng contac t with ten countries on
the official WTW country list. A dollar
bill sho uld cove r cos ts admirably.

WAZP - Worked All Zones Promised
Though interest in the Worked All

Zones cer tificate has dwindled subs tan
tially in recent years, eve ry now and
then a lJXer comes along who wants to
try for this award . A statement to the
effect that you promise to try and
work all 40 zones plus $1 for handling
and mailing will bring you this hand
some certifica te.

Who will be the fi rst ama teur to
win all five of these handsome awards?-

STATION CLEANING-Sell six ' er
w ith P.T.T. $45 , 4-400 $20. 4-250
$ 15. much m ore. Send S .A.S.E. for big
list. 3 Barry Ave . Bay Ridge MD
21403 .
MANUALS-TS-173 /UR , T S-174 /U.
SP-600-JX

U
$5.50 each;' R-390 /VItR ,

R-3 90AL RR , $6.50 each. Many
o thers. ist 204. Manuals wanted . S .
Consalvo . 4905 Roanne Drive. Wash
ington DC 20021.

RTTY GEAR FOR SALE. List issued
monthly, 88 or 44 MH y tor ro ids 5 for
$2.50 post pa id. Elliot t Buchanan &
Asso ciates. In c ..t 1067 Mandana Blvd .•
Oakland CA 94blO.
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FCC Figures Revisited

A little ove r a year ago tf-cbruary and March
1969 1 I gave the g raph" of th e FCC figures

on the total num ber o f amate ur licensees a nd th e
Extra a nd Ad va nced d:ISS licensees. At that time ,
with In cen tive Licensing j us t a few mon th s o ld. it
was o bvio us that there was an increase in the
Extra and Ad vanced class lice nse s. bu t we
cou ldn' t tell whe the r it was the star t of an
upward curve or not. T he star t was cer ta in ly
extremely disappoin ting to anyone that expec ted
some respo nse fro m the ama te u rs to the new
Ince n t ive Licensing rule s.

We have had a n aw ful lot o f talk abou t
Ince n t ive Licensing . but w ha t is really ha p
pcning? What has been the resu lt of the Novem
be r 1968 and Nove mber 1969 ha nd changes as
fa r as upgrad ing of licenses is concerned . . .and
that is supposed to be wha t thi s is a ll abou t. is it
not'?

The figures in ea rly 1969 seemed to ind icate a
massive reject io n of the e n tire princip le of
Ince n tive Licensing. Beyond the old timcrs w ho
we re grand fa thered into the Extra class license .
on ly a hand ful bothered to go fo r Extra...or a t
leas t only a handfu l made it.

Now th at the figure s a rc in thro ugh February
1? 70, what do they show? Has that handful
beco me a mob going for Extra'! Were those few
stragglers who went for the Advan ced class
license the forerunners of a horde to come'? Is the
princi ple o f Ince nti ve Licensi ng fi nall y be ing
accep ted by the rank and file'! li as QST managed
to get this bitter pill swa llowed?

No t exac tly .
Duri ng February 19 70 the FCC issued exac tly

73 Extra class licenses. This compares with 278
the previous February. Perhaps this February was
somehow d iffe re nt fro m last February. ..sncvv o r
some th ing.. so let's ta ke an average of five
mon ths and sec how that compares wi th a rear
ago. T he average. centered on Ja nuary "1969
(Oc to ber th rough February ) is 107 Extra class
licenses a mo nth. The yea r before it w as 226.
ove r double !

No w onder the FCC stopped th e e xpansio n of
the Extra class C\V bands!

Wha t abou t the Advan ced class license'? Is
tha t w here the ac tion is?

Not exact ly. In the five mo nths centered on
Dece mber 1968 an average of 759 Ad vanced class
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lice nses were issued . In \l ay 1969 the average was
do wn to 329, less than half ! It has not picked up
substa n tia lly since then. The February 1970
figure was under 400.

T his should tend to cool off those en thusias ts
wh o have bee n talking wishfu lly abo u t the
accep tance of Incentive Lice nsing. It has not
been accepted. It has been rejected. Le t' s not let
anyo ne try to foo l us abou t this. Perhaps. no w
that the vote is in where it reall y shows. we can
prod th e FCC into so me ac t io n to ge t thi ngs back
where the y were he fore and se t up a more
realist ic pr ogram for encouraging ama te urs to
progress. The pu nishmen t ty pe of ince n t ive as
proposed by the ARRL and pu t into law by the
FCC u nder pressure from ARRL has been the
b iggest trauma ever to hi t our hobby. Psycho
logically it was doo med to fai lure fro m th e
star t. ..punishment as a means for forcing action
never succeeds lik e rewards.

Perhaps it is about t ime to go back and d o
what shou ld have bee n done in th e fi rst place ...
consult the ama teu rs as to w hat they thi nk
sho uld be done . Few ama te urs a rc no t in
agreemen t that we need some incentives to u rge
us to progress. Maybe it is t ime fo r t he active
amateurs to tak e a hand in their future instead o f
leaving it to a sma ll un choscn few wh o have had
litt le active ham e xperie nce in years to make the
decisions for us fro m their ivory towers.

What can be d one'? Well. s ince you have no
represen tat ion o r lobby in Washingto n to speak
fo r you. you have to speak fo r yourself. Ge t you r
club to send a pe ti tion to the FCC req ue sting a
halt to the Ince n t ive Licensing band alloca t io ns
...get th em back w he re the y were in Oc tober
1968. Get as man y members La sign thi s petition
as you can and send it to th e FCC. Be sure to
double-space it when it is typed up a nd don't
forget the lo usy 14 cop ies (p lus the o riginal).
Yo u might make a 15th for me . ..and a 16th fo r
QST. Have the original no ta rized and send the
works to the Secreta ry o f the FCC , Washi ngton .
D,C.

Once we ge t hack where we were before th is
big ARRL prod uc tion. we can sta r t worki ng o n a
reasonable incentive syste m tha t will reward
instead of punish.

T he FCC figures put the lie to ARRL's
in sistence tha t every th ing is really all okay and

73 MAGAZINE



that mo st ama teurs are accep ting tnccnnvc Licen
sing with good grace and ge tti ng their higher
grade license. T hey have tr ied to maint ain the
fic t ion th at the op position to this was by a
handful of malcontents and rabblerousers. 73
Ext ra class li censes in February ou t of a pool o f
130 ,000 General and Condi tio nal licensees tell s
the sto ry .

Bright S ide. T he to tal number of amateurs ,
which virtu ally sto ppe d growing in 196 3 (the
time of the ARRL Incen tive Licen sing proposal) ,
has been edging upward again . In 1967 it was
down :n , in 1968 it swung posit ive to about
OJ)) ' -;, in 1969 it was up to OS ;: growth , and in
1970 it is up to l.4Cf! This is no t up to the
10 -12(; of the pre- 1963 grow th. bu t it is
certainly encouraging.

FCC R a ilroad ing Fee Hike
The FCC an no uncemen t of the proposed

license fee hik es reached 73 after the April issue
had already gone to press. We did manage' to
quick ly insert :1 lit tle bit about it gleaned from a
phone ca ll. hut not nea rly en ough to make it
possible for am ateurs to be fully informed and
co mme nt in te lligen tly o n the docket . The dosi ng
date for commen ts was set for April 10th .
meaning th at by the time we could presen t the
en tire docket in the May issue. the officia l
deadli ne for commen ts would be long gone. I
immedia te ly sen t in a petition to ex tend the
closing date and it was quickly denied. For some
reason the FCC wants this one to go through
with as little opportunity for the ama teurs to
know wha t is happen ing as possible .

Docket 18802 proposes that the ama teur
rad io license fees be increased from 54 to $9, The
basic idea is to put the FCC on a cash ba sis.
payin g it s way with li cense fees. While I like th e
idea of a government agency opera ti ng in the
black . I am about as an xious to he lp pay for
much of the FCC d oings as I am to pay for that
lovely war in Vietnam.

I can sec whe re it migh t cost a ro und S ~ for
the FCC to ma ke up. print. ad min ister. grade.
and process a licen se applicat ion and issue th e
license. but I can't sec it cos ting 59. even
considering the inefficiency and waste of th e
govern men t run ning the program instead of o ur
ham clubs.

The 59 b ite would n' t be so bad for the older
ama teurs. fello ws who are working and mak ing a
living, but it could be a severe blow for the yo ung
kid s in schoo l and could even preven t many o f
them from app lying for a licen se. Since most
fellows fail the exam the first time through . the
bill wo uld run a lo t highe r than 59. I seem to
remember an FCC release which mentioned that
it tak es 2Y2 tries to pass the ham lice nse, whic h
wou ld put the ticket arou nd 52 0 for the first
license. One of the last th ings we need now is a
fur ther discouragement for new licensees .

May I propose .1 compromise '? I wo uld be
willing to go along with even the 59 fee if the
FCC would waive the fee on the first license
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issued to each amateur. This would permit the
you ngste rs to sta rt out in am ateur radio without
being heavily pe nalized and then they would
make up for th e first free ride later o n at ren ewal
time o r wh en they ste pped lip to a higher license.
Presu mably they would be in a better finan cial
condit ion aft e r live years than they would at
first.

If you have any thoughts on the ma tter you
had be tte r send them in to the J-'('C immed ia tely .
Though the date for comments on 1880 2 is now
past. I am reliabl y in formed that they will accept
com me nts and put them with the file unti l th e
Commission makes its decision. Head your letter
as being commen ts on Docket I R801 and give all
of your recommend ations as we ll as your reasons
for the m. The add it iona l I~ copies will hel p. if
you have a cop ier handy. Even without . yo ur
letter may count. Send it to the FCC. Washingt on
DC 20554 .

Do We N eed R epresentation ?
Our ignoring of the problems of the ghettos

resu lt ed in an escala tion of problems, no t in their
going away. Our ignoring o f the growing prob
lem s in the schools ha s had a similar resu lt. 1
wonder if we are going to con tinue trying to
igno re the prob lems besetti ng ama teur radio '?

The FCC h abo ut to mo re than dou ble the
license fee for us, is on the verge o f passi ng new
rules for F~I repeaters wh ich cou ld virtua lly sto p
the grow th o f this phase of o ur hobby and
prevent ama teu r sa te llite development. and has
ju st slugged us with the most ex tensive revamping
of our hands in the history of amateur radio .
When arc we go ing to stand up and say that
thi ngs have gone far enough '?

The black s d ecided to d o some thi ng abou t
the ir problems...and have had success. The
students have started making themselves hea rd
...with success. 'You. t he ama teur who is being
done in, have ye t to speak alit and ma ke you rself
heard. 1I0w long are yo u going to tak e if! Things
don 't have to go thi s way and you know it. As
long as yo u co nti nue to play th e game with the
same marked ca rds yo u are going to come o u t the
loser.

We need representati on in Washing ton and \H'

need it righ t now an d we need it badly, \\' e need
someone wh o can protect the interests and righ ts
of radi o ama te urs. . .someone who can talk
turkey with senato rs and congressme n . ..who can
talk with the I."('C staff and find out wh y we arc
ge tting d umped on and what can be done to stop
it. We need someone who can talk with the
milita ry and get them to he lp us in our ba ttles.
They need us and sho uld be reminded o f this
now and then. We d o no t have this now...we
need it.

DX Pileups
An arti cle by G3 BID proposed that pileups

"att ract" and arc self..influung. Obviousl y he ha s
something the re. DXcrs tuning across the hand
listen carefully for pileu ps as a me thod of fi nd ing
rare DX. Often they will leap into the pil e
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Incentive Licensing
Is Here!
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Brush up- Tone up-Shape up
with AMEen Technical Books
and code practice records.

EASY-TO·UNOERSTANO BOOKS
# 16·01 Ad vanced class license guide 50
# 17·01 Extra class license guide .75
Radio amateur theory course. latest edition
is ideal for brushing up.
.# 102·01 (over 300 pages) 3.95

THE FASTEST ANO SIMPLEST WAY
TO INCREASE COOE SPEEO.• •

AMECO COOE PRACTICE RECOROS
(33 1/3 RPM)

# 104·33 Contains material to increase
codespeed from 13 wpm to 22 wpm 3.95
# 106·33 19 to 24 wpm supplement
to above 3.95

ANO FOR THOSE OF YOU
WHO ARE A BIT RUSTY

# 103-33 Contains material for 8 to 18 wpm 3.95
# 105·33 supplement to above .3.95

AT LEADING
HAM DISTRIBUTORS

DIVISION OF AEROTRON, INC.
P. O. BOX 6527 • RALEIGH N. C. 27608
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without even knowing who they are calling. This
comes out when they make the contact and have
to ask in embarrassment fo r the call of the OX
station they are working.

Pileups are caused by poor operating on the
part of the DX operator. It is disappointing that
so few OX operators avoid the time-consuming
and fru strating pileup process. The system for
gett ing the most contac ts in the least time, using
only one freque ncy and vir tua lly eliminating
pileu ps, is simple, but when was the last time you
heard anyone using it?

Control of the situation is in the hands of the
OX operator. Those wishing to co ntact him will
follow his instructions as best they can in order
to get that cherished con tact. The op must be
absolutely inflex ible. He mu st set down the rules
for getting through to him and then stick to them
withou t exception. If he once breaks his own
rules. then he has failed all of those who have
been obey ing them and they will have every
reason to be resentful and even spitefu l.

The OX operator shou ld set down his rules
and repeat them every few minutes for the
newcomers. Rule number one is that all call s
must be on the frequency of the OX operator.
Rule two is that all calls must be just once, one
five-second phonetic spelling of the call of the
calling station and no wast ing time by giving the
call of the OX sta tio n. Rule three is that calls will
come in the order specified by th e OX operator,
with no excep tions whatever. It might even bind
the cheese better to annou nce that anyone calling
out of order will be placed on a lid li st and will
be co ntacted after all o thers calling arc worked.

The problem for the OX op is to get the call
letters through the interference. If the calls arc
spread thin enough this is no prob lem. let's say
that the band is open to the U. S. and you are the
OX op starting a series of con tacts. It usually
sta rts slowly with one sharp operator no ticing
your signal and calling you. When you fin ish a
short con tact with him, two or three are calling.
Yo u work them faster and by that time there arc
tail-enders. breakers, and every type of ogre
known to the rare DX op. Now is the time to
swing into con test style operating. Announce
your rules. Then stand by for a specific call area.
If the one call results in nothing but a mess, ask
for WAIs. This will psychologically preven t Wls
and Kls from calling you. If you ask for Wl s,
you will get all three prefixes. One WA I should
stand out enough to get some of the call . The fast
breaks permit you to get this done very quickly.
Work KIs next. then Wi s. Finish up by asking
for any other I s such as hams from other areas
operating " /1"; then you might ask for any OX
calls with a 1 in them. Next start in on the 2s.
You can check the 2s en masse first, then split
them into WH2s, WA2s, K2s, and finally W2s.
Don't fo rget to ask fo r DX 2s too - they will
probably be there. If you forget them you will
star t hearing them breaking in and botching
things up for you.
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LEARN CODE THE NEW EASY WAY
~ BEGINNER NOVICE GENIiRAL.<:

~ -~ a CODE BOARDa
~ ... M
U

E T I S A H D R M U F B L P O C Q W K N V G J Y X Z
...

C ... c: •
~ ::l ...... a a

"~ a ...a ... "J "
...- ...c: .- ...

) ::l aw ...a ~ u
"Q .-

eee~wu "
~

I 2 3 4 S 6 7 B 90. , ? rwm a k .-
M ::l M

::l ... ~ "- " .. Q.. -- c: "... .- w ..
~ ::l c:

J ... ... C
a .. STUHLMAN ING.CO. a -~ .<: ~

Q .. lout. 126 ... C
PLA.N'''!f ILl.60 •

•

$9. 9 5
post pa id

COMPLETE ' BOARD· STYLUS • BUZZER· BATTERY

Actual si ze 6 X 10 i n c hes

send check ar maney order (no COO's)

$9. 9 5
post poid

STUHLMAN ENGINEERING CO.
ROUTE 12 6 EAST P.O.236-A PLAINFIELD, ILLINOIS 60S44

Thi -, -vc tcm is th e fastest one fo r DXing ye t
devised . It also is great in that eve ryone list eni ng
10 the frequency knows just what is go ing on and
you wi ll fi nd that the do zens or hundreds waiting
to ge t through to you will help you enforce yo ur
rules. II only tak e, one single freq uency so you
an: not havhine up 100 kl lz ;1\ come incon
sideru te DXCfS d o. A·!so . you arc mak ing it easy
for th e op who docs. not have a splt t-f'rcquc ncy
system with the ca llers sprea d out up an d d own
tile band . jamm ing dozens of contac ts for others.
Being fast. the ca lling sta tio ns ge t worked much
q uick er and few ever have to wai t more th an 10
or 15 mi nu tes for a contact. The fa ..t activi ty on
the frequency i.. ,I" much a red flag fo r th e DXl'r..
a.. a pileup , so you neve r run out of calle rs while
tile hand is open ,

The ncvt time yo u hear some poor so ul
st ruggling wit h sp lit frequency or tai l enders, wh y
not take the time to tell him how to o pera te.
Yo u would d o the same fo r a lid in t he U, 5.,
wou ldn 't yo u'?

The DX op sho uld remember to pa s.. along
the QSL informat io n every few minutes and to
give his l';111 frequently . phonet icall y . If things
vlow d own a bit. it doesn 't hurt 10 add a few
comments abou t the coun t ry you are vis iting for
th e assembled mult itudes.

One o the r benefit of thi s su pe r-fa .. t sys tem is
tha t even the low- power sta tio ns will be ab le to
ge t through since you get righ t down to complete
quiet at the end of working each cal l a rea, The 01'

wi ll li nd hi mself working even mobiles and
transisto r rigs. mak ing it more fun for all ce ll
ccmcd.

European ops ca ll be handl ed in exac tly the
same way. Split them up into coun tries and then ,
if req uired. prefixes. With an y kind of open ing
th e Ills and S~l s will haw to he cu t very th in to
be sor ted o u t.

The sp lit-freq ue ncy rubb ish was pe rpe tua ted
a ll too long becau se one well kn own DXcr used
it. It now appears that he used it because it
pe rmitted him to avoid con tac t with some cps
rathe r than because it was fast. Let's b ury this
was tefu l relic of th e past.

The Po st Office Mess
Isn' t it mo re than strange that in 1970 we arc

sending le tte rs just abou t til l.' same as they were
sent in colonia l times? In this elect ronic age it i..
nonsense fo r us to have to wr ite on a piece o f
pape r and then send tha t piece of paper 10
someone else fo r them to get the message.

Sure. th e re a rc some thing" that go well a ll
paper. , .lcgul items such as wills, mor tgugcs. c tc ..
need some pe rman ence, but mos t of ou r com
mu nica tions arc read and then thrown out. Or . if
they are kept , they ta ke up a Jot o f filing space.

A t 73. we ge t some 100 subsc ript ions a d ay
by mai l. Two hundred enve lo pes. two hu ndred
letters and two hundred checks. Add to this
ano the r fi ft y or so let te rs to till' ed ito r and o the r
items, Over HW; o f the mail in o ur coun try i"

(con tinued on page 111 )
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I ro nic a... it may '1.'1' 1Tl. I think the biggest
stumbling bloc k to the advancemen t of uma

tcur radio j , ;1 lad; o f commun ica tion be tween
th e peo ple who ma ke the rules and the people
wh o follow them. Co nsid er that in famo us an t i
repeater docket . the product of a small gro up o f
I1C( VO\l\ and suvpiciouv ind ividual s wit hin the
ICC.

'I here arc res trict ions posed by Docket 18803
tha t ca n be ex plained w it h no rationa li za tio n
othe r than the ... implc fad tha t the HT is
worried thai amateu rs will misuse spect rum.
thcrcbv crea tine mo re headaches for the Com-• •
mission by virtue of a possible rash of intra
fra ternit y co m plain ts of inter ference a nd the like .
I SUS PCl' t Doc ket IRHO) is geared firs t to foresta ll
any such misuse and second to keep the ham
radio opera t ion within the realm of the Commis
sio n's a rchaic understa nding.

T he plain tru th is th at the FCC has p recious
little unde rstanding of ham radio . T h is fac t cas ts
no aspersions o f ine p tness on the go od peo ple in
Washi ngto n . for the)' ce r tainly mean well . Bu t
consider the bread th o f thei r jur isdiction : the
billio n-d oll ar b roadcas t ing marke t. the in te rs ta te
usc o f phone li nes, the pa the tica lly mi su sed
citizen s' ba nd , the pay-TV sna ke burrel. the
crowded comme rcial. ind us t rial. and govern
men ta l spectra. Is it any wonde r the hand fu l of
men in Washi ngto n have no rca' feel for w hat's
doing with the compa ra t ively t ro u ble-free mino r
ity group o f ham radio'!

Paradoxical. yes, but fact : Tho se wel l
meani ng fello ws in Washi ngton a rc pain fu lly
igno ra n t as to t he capabili t ies and lim itations of
radio av we know it. A t testing to th is is the I'Cr's
an swer to Wayne G ree n ' s rece nt requ est fo r an
cx tcnvion to the d eadl ine for fil ing comme n ts
abou t the license fee increase . Way ne' s reasoni ng
was that mo re t ime was needed to dissemina te
the info rm a tio n . T he ham journals needed time
to pu blicize and ed ito ria lize: ham grou ps needed
t ime to p lan mee tings and have discussions before
filing conuncn ts. Reasonable? To yo u and to me.
yes - hu t no l 10 t ill' FCC. T he IT C told Wayne
thai amate urs in pa rt icula r needed time the leas t,
since hums all have commuuicanons capability.

Obvio usly. the I CT has the idea that if one
ham make s a n on- the-air a nn o un ceme n t. all
ot hers wi ll iuun cdi atct y ge t the word. (And I
gUl'SS most o f us tho ug ht thut \\'JY be fore we
became hamv.! T ill' unfortuna te th ing is, how
ever . that th e I C("'s official reason was Ie" tha n
no reason a t all. and ccrvcd u nly to ill us l ra te till'
l'0111 11ll1 nicit ions b reakd o wn between thl' rul e
passe rs an d till' rUle- fo llo wers.
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I must ad mi t. albeit rel uctan t ly. that the
com munica tions ~a p is no t st riL' t ly limited 10

f;li lings on the p ;l r t of the \\ 'ashi ng to ll b un ch . I
m ysel f W;IS gu ilty o f uu-i n tcrp rcting when . in J

rush to ma ke d eadline for till' lavt io-uc o f 7 J. I
p ublished opin ions on a docket I had n' t ye t -ccn.
I b used my commen ts u n J ve rba l dc scnpuon o f
Docket 11-: 803, which resul ted in Ill y e rroneo us
axsunip t ion that remo te opera tion would Ill'
illega l (because o f t ill' eros-band rc strictiou v) .
Evere tt Hen ry ca lled me fro m I CC headqua rters
shor tly after the magazine came out to se t me
straigh t.

I' m confident th e I-"CC d oesn ' t t rust us. T il e
people in Wash ingto n arc wary o f saying yes to
anything beca use they' re a fraid of u n leash ing
an o the r holoca us t lik e C H. As a resul t. the I CC
u ndou b tedly pe res over eve ry pet it ion abou t
repeate rs w ith cvaspcnuing Ca u t ion .

But arc w e an y be t ter" I trave led severa l
hundred miles ;1 few weeks ago to a t te nd one o f
the many special meetings that are taki ng place
JCTUSS the coun t ry because of Dock et 18803. The
purpose o f th e meeting was to examine the IT C
p ro posal. d et ermi ne wh at action to take . and
make a d ecision ;IS to how best to act - ccllcc
tivcly or individuall y. We spen t m ore than three
hours d iscussing such simple trivia as how the
pr oposed rules w ere worded! ~Iore than o ne of
tho se amate u rs attend ing th e meet ing was co n
vinced tha t the IT C \\, ;IS try ing to nai l us wit h
subtle word ings. And the re sul t was tha i we spe n t
cur time tryi ng to interpre t se n te nces w hose
inten t was p re tty p lain at a gIJI1l'e . We go t
nowhe re an d pro ved noth ing excep t th e fact that
we don't t rus t th e FCC e ithe r.

Now. mo re than eve r, I wish I w ere a sharp
attorney . I'd like to presen t o u r case in te llige n tly
before th e IT C'. then listen to comme n ts in
opposition. I think I'd point ou t that ham radio
needs policing the least of any radio service. Yl'S,
I k now the I{T has pro bab ly received mo re
complain ts abou t repeaters than an y o the r ham
mode - hut repea ters have never been legall y
recogn ized . so they ha ve a lways been a subject o f
con t roversy. But th e real case fo r repe aters is the
case fo r p u bli c inte rest. convenie nce . and nccc s
sit y. Mo re than any o the r aspec t o f ou r hob by.
repea te rs fi ll th is req ui reme nt. Rare is till' rc
pcatcr that ha s no public service tic s. A nd more
and mo re common is the repeater that is relied
upon by lo cal civ il defe nse and other emergency
organiza tions.

I w ou ld appea l to th e I'T (' to put 1 8 ~WJ in
abeya nce . and adopt Dock e t 1542 as an in te rim
measu re , in the same manne r as th e government
of o ur Canadian ne ighbors has done . l .c t us p rove
our wort h. Le t us haw till' oppo rtu nity to d o
what we're lic.cnscd for - to se rve o ur p ur pose to
til e bes t inte rest of till' p ub lic, T here is no clea r
and immedia te need fo r a t ight set of res trict io ns.
Even t he FCC can sec whe re th e pro posed
restrict ions arc d e t rime n tal 10 public in te rcv t.
Wha t we really need is relaxed restrain ts so we
can d evel op and grow. and pro ve eve n 111 0 re
v;llua b le to the l'Olll lll ll l1 ities in whkh oll r re
jlL'a lers a rc sit ua k d . . . , K6\fVH •
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For The Bxperimenter!
International EX Crystal & EX Kits

OSCILLATOR / RF MIXER / RF AMPLIFIER / POWER AMPLIFIER

OX OSCILLATOR

Write l or comple te c lltll /og.

SAX-1 Transistor RF Amplifier $3.50
A small signal amplifier to drive MXX-1 mixer.
Single tuned inpu t and link output.

La Kit 3 to 20 MHz
Hi K it 20 10 170 MHz
(Specify when ordering)

PAX-1 Transistor RF Power Amplifier $3.75
A single tuned output amplifier designed to
follow the OX oscillator. Outputs up to 200 mw
can be obta ined depending on the frequency
an d voltage. Amplifier can be ampl itude modu 
lated for tow power communication. Frequency
range 3,000 to 30,000 KHz.

BAX-1 Broadband Amplifier $3.75
General purpose unit which may be used as a
tuned or untuned amplifier in RF and audio
applications 20 Hz to 150 MHz. Provides 6
to 30 db gain . Ideal for SWL, Experimenter or
Amateur.

SAX·1

Crystal controlled transistor type.
Lo K;! 3,000 to 19,999 KHz $ 295Hi Kit 20,000 to 60 ,000 KHz
(Specify when orderi ng)

• MXX-1

MXX-1 Transistor RF Mixer $3.50
A si ngle tuned circuit intended for signal con
versiop in the 3 to 170 MHz range. Harmonics
of the OX oscillator are used for injecti on in
the 60 to 170 MHz range.

lo Ki t 3 to 20 MHz
Hi Kit 20 to 170 MHz

(Specify when ordering)

PAX-1 BAX-1

CRYSTAL MFG. CO., INC.
10 NO . LEE • OKLA. C ITY, O K LA. 7310L



I find it incomprehensible. listeni ng to the
remark" of some hams. otherwise quite placid

and mild mannered. whe n the subjec t ge ts around
to fellows who wea r their hair longer than most
of LI S do. There would appea r to be a hidden
spring of sadism which wells up to th e su rface
and overflows. and it req uires very little stim ulus
to start th is unreason ing th ing a-going. But afte r
all. let 's face it: long hai r docs no t a "hippie"
make.

A certain party I've always liked was hea rd to
expound on th is subject. " If I'd had a pa ir of
scissors in my pocket .
I'd have given some of
those guys a haircut! "
Now, of course , thi s is
silly. becau se a chap's
haircu t i.. no index to
hi s po li t ical per
suasion or anyth ing
else. If you doubt
tha t. just tu rn you r
m e mory b ackward
and visualize th e late
S enat o r Ev e rett
McKinley Dirksen . If
ever th ere was a man
with a more disrepu
table looking mop of
kapok on his noggin,
I'd like to know who .
Y et no one ever
fau lted old Ev. Least
wise, not about his
leonine tonsu re. Mat
ter of fac t, that un
ruly haird o was one of his most notable charac
teristi cs, second only to the mellifluous foghorn,
that voice with which he spoke the best English
extant. ..unique and famous the world over.

On the other hand, in the first days of the
Russian Revolution every Bolshevik in good
stand ing shaved his pate clean. I presu me tha t
this was proo f posi tive that he had undergone the
delousing process regarded as de rigueur at th at
time in that unh appy land . So far as I kn ow (and
I cou ldn' t ca re less) they still need the delousing!

You canno t tell anything about somcone 's
poli tica l or soc ial persuasions on the streng th of
physical appearance. Unfortunately there are
some reds who wear the cloth. And there are
Cosa Nostra torpedoes who look like bankers and
members of the Union League. And I remember a
highly successful fema le film star who made the
list of th e ten best dressed women several times.
Actually, she needed a ba th so badly she sta nk to
high heaven!

Now tha t I reflec t upon it, I don 't think my
friend would really a ttack anyone with a pair of
scissors. As I visua lize his all- too-ev iden t head fu ll
of pink, shiny skin . drawn as tigh tly as a
sna redrum head, I think it was pro bab ly just a
case of pure green-eyed envy.

T hat's all.
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Nobody asked me, but , . .
... Wh y do some would-be "contro l sta tions" try
to set up net-style opera tio ns d uring o rdinary.
rou nd table ragchcws? They gran diloquen tly
announce, "Jo hn, you give it to Joe. J oe will turn
it over to George; George, you pass it to Pete :
Pete will give it to Charlie, and Charlie will turn it
back ove r to me." If they're so all-fire d anx ious
to act like traffic cops, why don 't they join the
police department?
. .. Why is it that when the band is almost devoid
of ac tiv ity, and you're having a nice qu iet chat

with an o ld friend .•
s orn c th ou ght le ss
creep starts counting,
" One, two , three,
four, four, three, two ,
one. Testing, testi ng.
t e sti n g," right on
your frequency . or
even worse, 500 Hz
away? Why is it?
... How come some
guy in contac t with a
rare DX sta tio n will
sta rt to desc ribe his
shack, the color a f his
wallpaper . th e ages of
all his six kids, h is
wife 's opera tion , his
b ur siti s, why he
swi tched fro m vox
back to push-to-talk,
and who was th e King
of Albania when he
got his fir st licen se?

And how come thi s always happen s when there
are 479 o ther guys trying to get a contac t,
especially whe n the signals a re starti ng to fade
into the rising noise leve l. How come?

New Math
As a public service, and to uphold the dignity

of us fudd y-duddies of th e olde r, more benigh ted
genera tion , I'd like to say a few word s abou t the
so-ca lled "new math" tha t some of th e kid s arc
bringing home from schoo l th ese days. I t is
d isconcerting, dou btless, to hear seven- and
eigh t-year-old tykes uttering mystifying and for
midable terms such as "sets. subsets, commu ta
tivc and associative properties" and the like. In
ou r day, and I b lush to admi t it, plain old plus
and minus were obstacles enough, and I disti nctly
recall that it to ok me weeks to lea rn my
multipli cation tables.

T he esse ntial thing about the new math is tha t
it see ks to be precise, and also avoids the usc of
mislead ing inaccuracies of the past . I rem ember
being told , " You can't su btrac t 9 fro m 7," for
example, and then making the di scovery that I
cou ld indeed sub tract, ob taining minus 2 as the
answer. Nowadays kids are taught the essen tial
structu re of th e subjec t. .. the why, ra ther than
the how. . . through plane geome try, algebra,
number lines, binary arith me tic and sets. They
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HR·"Standard" Antenna Package
Tri sta o Cl ·454 crank -up tower
w/mast O'
CDR TR·44 rotator s s
100 fl. RG·58A/U Coax
100 ft. Control cable
Complete with one of the fo llowing
antennas :
Hy-Gain DBIO·15A $555.00
Hy·Gain Hy-Quad $565.00
Hy-Gain 204BA . . . . . .. .. $590.00
Hy·Gain TH3MK3 . . . $590.00
Hy·Gain TH6DXX $615.00
" Free-sta nding base. add $10.00
l~ \> Ham-M rotator, RG·8 /U Coax,
add $50.00

HR·"Magna" Antenna Package

MA·490 "Magna·Mas!"·
MARB·4Q Rotor base
CDR Ham-M Rotator
100 fl. RG·8/U Coax
100 ft. Control cable
Com ple te w ith one of th e fo llowing
antennas :
Hy·Gain TH3MK3 $735.00
Hy-Gain 204A $735.00
Hy-Gain TH6DXX $760.00
The Magna Mast is idea l for stacked
a rrays. Write for a quotation on the
antenna of your choice.

Freight prepa id to your door in the
Continental U.S.A. west of the Ro ckies.
For shipmen t east of the Rockies add
$10.00. Substitutions may be made ...
w rite for prices.

HR·"Mini" Antenna Package
Tristao MM·35 " Mini·Mast "¢o

tubular tower - c rank-u p
CDR AR·22R Rotator S:- 0-

100 fl . RG·58A/U Coax
100 ft. 4 Condorotor cable
Co mplete wi th one of the fo llowi ng
an tennas :
Hy-Gain TH2MK3 $240.00
Hy-Gain TH 3JR $240.00
Hy-Gain Hy-Quad $255.00
Hy·Gain 203BA $270.00
Hy-Galn TH3MK3 $280.00
* MS - I O Free standing ba se, add
$36.95
ot * T R· 4 4 Rotator a n d c a b le , add
$35 .00

11240 W. Olympic Blvd., Los Anee'", Cllil. 90064
213/477-6701

931 N. Eudid, Anlheim, CollI. 92801 714/772·9200
Butler, Missouri 64730 816/679.3127

" W orld 's Largest Distributor 01 Amateur Radio Equipment"

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

•savrngs.

EASY FINANCING • 10% DOWN OR TRADE·IN DOWN • NO FINANCE CHARGE IF PAID IN 90
DAYS • GOOD RECONDITIONED EQUIPMENT • Nearly all makes and models. Our recond itioned
equipment carries a 15 day trial , 90 day warranty and may be traded back within 90 days for full
credit t oward the purchase of NEW equipment. Write for bulletin. Export inquiries invited.

TED HENRY (W6UOU) BOB HENRY (W0ARA) WALT HENRY (W6ZN)



are also being introduced to analytic geometry,
probability, and Boolean algebra...all of wh ich
were previously restric ted to co llege level courses.

The new teaching. called the discove ry
method. is worlds removed from the old teaching
by rate. By means of a sort of Socratic question
posi ng technique, child ren are steered into inves
tigati ng for themselves the world of numbers.
The premise is that what is absorbing and
intellectually intriguing is fun, and consequently
learned more quickly and more lastingly.

Many parents. unwilling to relinqu ish the o ld
methods which they learned in school. are
fi nd ing it difficult to ca tch on to the new math.
Because one of the most important roles o f
fath er and mother con tinues. in spite of changes
in attit udes. to be the preservation of a sense of
respect for elders in the ir offspring. th is is getting
to be a problem. The kids cannot seem to
generate much respect for elders who canno t
seem to grasp intellectual co ncep ts which they
themselves lind logical and understandable.

There is un inte resting littl e book, published
by the American Book Company, entitled "What
About This Modern Mathematics Business?" fA
Handbook for Parcnts.) This book. simply writ
ten . explains in clear terms the materia l which is
cove red in these new school programs. I recom
mend it to yo u earnestly if you are puzzled about
this subject.

After all, what arc you going La tell your
youngster when he asks. "Gee. Dad. will yo u help
me make a Mobiu s Strip to take to class
tomorrow," or, "Say; Mom, what's the difference
between the decimal. du odecimal, and bina ry

. ?"numerat ion syste ms .

Atrophy
I write a semiweekly column for a suburban

newspaper in the area where I live. In casti ng
abo ut for subjec t matter (I am not restricted in
any way ), it struck me that 1 might discuss ham
radio . In my column I pointed o ut th at this
would be a splendid opportunity for channeling
the ene rgies of youngsters in a meaningful and
construc tive way. I pointed o ut that the re were
no acid-heads or glue sniffers. ..no hubcap
thieves or child molesters. . .and probably very
few radicals or revolu tionaries in ham radio .

I also poin ted out tha t apar t from the
enjoyab le aspects of the hobby and th e oppor
tunities to perform public services in many way s.
participa tion could also unlock the doors to very
rewardi ng careers in electron ics. I dosed the
column by invit ing inquiries. and stated that I
wou ld refer all suc h to regional and local amateur
rad io clubs, so that the matter of license and
equipmen t could be dealt with .

As a result of the appearance of this column I
received several dozen replies. There appeared to
be an en thusiastic body of area residents, most
interested in becoming involved. This included
man y ad ult person s in addition to yo ung people.
In th ree insta nces the queries involved entire
families. bo th paren ts and children. This large
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response was extremely gratifying. and I was sure
that in a short period there would be some new
amateu rs in th is area. a mo st desirable deve lop
men t from every standpoint.

I am chagrined to have to report that I was
not able to find too much club activity here. The
nearest club to me has been h OTS de combat fo r
the past two or three years. There do no t appear
to be any truly active radio clubs anywhere in the
immediate vicinity. outside of some wh ich are
specifically slanted toward individual ham ac tivi
ties; such as DX or VHf. Consequently, I have
had to combine my own perso nal effo rts with
those of some ham friends, in order to get these
folk s oriented. trained , licensed. and equipped. I
have not been ab le to find a single active rad io
club function ing here. This is a sorry state of
affa irs, par ticularly since there was a great deal of
club activity hereabouts in pri or yea rs.

The high schools, a natural place for the
forma tion and growth of such clubs, are almost
to tally devo id of any interest in th e matter. One
of the main reason s for this is the failure of
school boards to provide any funds for this type
of activity, and , since the budgets do no t call for
any expenditures in this area, there are few
teacher-hams who could be expected to stand th e
cost personally, mu ch as they wou ld like to do
so. It is unfortunate that whi le th ere are always
enough fund s to purchase footballs , twirling
batons and hockey pucks. somehow the schools
do not seem able to buy the most inexpensive
pieces of used radi o gear, so that radio club s can
be activated where they might do some good.

I should like to urge all the readers of Leaky
Li nes who live in communities where a similar
sit uation exists to instigate programs of their
own, in order to awaken interest in amateur radio
among area residents. Where the schoo l board s
ap pear to be unen thusiastic in their response to
the idea. public demand for such programs may
possibly inspire a change in direction. I am
confiden t that th ere is not a science department
in a single school which docs not include a
teacher who would be willing to assume the
tru steeship or leadership of a ham rad io club.
Offer your se rvices and make yo urself availab le
to such people so th at your neighborhood school
may become a spawning ground fo r futu re ha ms.
If we add ress our energies to suc h projects there
is no doubt that many clubs can be activated.

We all owe a debt to thi s hobby we love so
wel l. I suggest that one of the most concrete
ways in which we can repay it is to see that o ur
enthusiasm is passed along to the you th. If we
can institute and maintain a viable, ongoing pro
cess of ham recruitment. we will not only be
supply ing our hobby with a vital now of new
blood. but we will be co ntribu ting toward our
nation's health by helping to provide construc
tive. positive and meaningful channels of activity
for our youngs te rs. What could be more impor
tant than that?

... K2AGZ ·
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EDITORS and ENGINEERS

Single Sideband:
Theory and Practice

by HARRY D. HOOTON . W6TYH

T h is one-source guide em
phasizes basic principles and
circuitry of ssb. Covers the
origin of ssb, the derivation
of ssb signals, carrier-sup
p r ess ion techniques, side
band selection, and a com
p lete analysis of all types of
ssb equipment. Order 24014 , only .. . $6.95

73 Dipole and
long-Wire Antennas

by eDWARD M . NO LL W3FQJ

This is the first compendium
of virtually every type of
wire antenna used b y ama
teurs. I nclu d es dimensions,
configurations, and detailed
construction data for 73 dif
ferent antenna types. Ap
pendices describe the con
struction of noise bridges,
lin e tuners, and data on measuring resonant
frequency, velocity factor, and SWR. 160
pages. Order 24006, only $4. 50

New 18th Ed it io n of the famous E & E

RADIO HANDBOOK
by WILLIAM I. ORR. W6SA I

Completely updated edition of the famous com
munications handbook which is the electronics
industry standard for engineers, technicians
a nd advanced amateurs. Explains in authorita
t ive det ail how to design and build a ll types of
rad iocommunications equ ipment. Includes 8SB
design and equipment, RTTY circuits, latest
semiconductor circuits and IC·s. as well as
special-purpose and computer circuitry. 896
pages; ha rd bound . Order 24020, only . . $13.50
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73 Vertical, Beam. and
Triangle Antennas

by eDWARD M . NOLL, W3FQJ

Describes the design and
construction of 73 different
antennas used by amateurs.
Each design is the result of
the author's own experi
ments with variousantenna
configurations; each has actually
b ee n built and air-tested by the
author. Includes appendices cover
ing the construction of noise bridges
and antenna line tuners, as well as
methods for measuring resonant fre
q uency, velocity factor, and stand.
ing-wa v e ratios. 160 pages.
Order 24021, only $4.95

The Radio Amateur's
F-M Repeater Handbook
by KEN SESSION S. JR•• K6MVH

This is the definitive work
on the momentous and
challenging s ubject of
amateur f-m repeaters, a
vital new development
which has been virtually
undocumented. Chapters

include: Preparing and Obtaining Sites for
Repea ters ; How to B uild a Repeater; Re
peater Applications. I ncludes an F-M Re
peater Directory. There is no other com
parable book available. 228 pages: hard-
bound. Order 24 0 08, only $6.95

Important E&E Amateur 8001(8 from SAMS



SPECIAL REPORT

's

u es
omments on

ro ose e eater
Many of us by now have had the

oppor tunity to st udy Docket 1880 3 care
fu lly . Fo r the benefit of t hose who have
no t , I think it is safe to say that th is
proposal is the most important since incen
tive licensi ng, and more devastat ing to the
future o f VHF amateur radio than any rul e
change bid in our hist ory . For repeaters,
the proposal changes arc st iflingly rest ric
tive and growth-stopping. Fo r re mo te oper
at ion, the proposed ru les are d isast rous.
Wi th these rules, there can be no sate llite
translators, no mobile remo te con tro l oper
ation, no city-to-city links, no cross
country systems. Docket 18803 spells
instant death for remote operat ion as we
know it, and imposes complex re peater
hardships - and this is no exaggeration .
Every rad io amateur - VHF'er or low-band
operator, repea te r owner or not, remote
devotee or ewenthusiast - owes it to ham
radio to do everything in his power to stop
th is proposa l from gett ing passed . To do
this , here is wha t you must do : Read the
FCC-pro posed ru le changes reprinted here ,
then write your comments. Send the origi-

na l and 14 copies of your comments to t he
ree in Washington , D.C. before May 15 .
This is absolu te ly essent ial. You must sen d

. all J5 copies before May J5.
T he FCC Proposal (Docket 18803

Appendix) is pri nted in ita lics below. T he
comments of the 73 edi to rial staff are
incorporated in close-spaced bold-face
type. Your comments mayor may not
coincide with those of 73 . At any rate , you
have t he chance to see what we t hink of
each it em in t he proposed rule changes.
Make your own com ments independen tly
if you like : or, if you feel as we do . tea r
our comments out , sign it , then make 14
copies and send the whole works to
Wash ington .

If you're involved in a repeat er t hat has
public service ties, ge t affidav its and sup
porting documentation from your local
government authorities. Remember - they ,
too , ha ve t he right to ma ke commen ts,
since their operat ions are direc tly affecte d
by the proposed changes, and they do
represent the public, whose inte rest is
supposed to be served by amateur radio .
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DO CK ET 18803 A PPEN DIX
R ULE CHANGE RECOMMENDA TIONS OF FCC

(with editorial comments in bold type)

1. In § 97.3. a new paragraph ( i ) is added to read as follows :

§ 97.3 Definitions

( i) A mateur R epeater Sta tion. An amateur station at a specified fixed location used to
au tomatically retransmit signals of other ama teur stations.

2. Section 9 7.4/ is amended by adding a new paragraph (b) as set forth below, and
redesignating f ormer paragraphs (b) and [c] as (e) and [d ],

§ 97.4 / A pplication for station license.

(b) Each application for a remotely controlled station shall be f iled on FCC Form 610
or FCC Form 6 10-B, as appropriate. and must in clude a supplemen tary statement giving
the address of the remo te control poin t and ind icating wheth er control will be by wire or
radio. If remote con trol is by radio. complete informa tion must be fu rnished showing
how the transm itter is con trolled and what means will be used to prevent unauthorized
opera tion of the transmitter. Data on con trol frequencies, the fu nction of all relays.
tim ing devices used for con trol. directional transmi tting and receiving antennas in the
control sy stem. and o ther pertinent details m us t be included.

3. A new § 97.42 is added to read as fo llo ws:

§ 97.42 S tation loca tion .

Every station must have a fixed transmitter loca tion. On ly one fixed transmi tter
location, which will be designa ted on the station license, will be authorized unless the
station is authorized to be operated by remote con trol.

4. Present § 9 7.43 is dele ted and new § 97.43 is added to read as fo llo ws:

Amateur R emo te Stations

§ 97.43 Remote Control of an A mateur Station.

(a) R emote con trol of an amateur station o th er than an Amateur R epeater S tat ion
f rom a point or poin ts specifi ed on the sta tion license may be auth orized provided :

( I) The remote transmitter is so installed and pro tected that it is inaccessible to
unauthorized persons.

(2) Tha t in addition to complying with § 97,85 . a photocopy of the Amateur Station
license is posted in a conspicuous place at the remote transmitter location.
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(3) The emissions of the transmitter are continuously monitored at th e control poin t.

(4) The radiation f rom the transmitter can be immediately suspended from the control
point when there is any devia tion fro m th e terms of the station license or the
requirements of this part.

(5) The sta tion is so designed and installed that the transmitter can be activated only
from the au thorized fixed con trol poin t.

Such exclusive activation restricts the operation of a remotely controlled sta tion
to the detriment of the public interest, convenience, and necessity. No mobiles, for
example, would be allowed to access the remote station, which is at present perh aps
the most valuable type of installation for public service applications, would be
restricted in such a manner that it would be virtually worthless for all uses except
the relaying of signals to and from the control operator's base.

One life-at least-was saved already because of an amateur's ability to access his
remote transmitter and phone patch from his. car. On a s tre tch of freeway near Los
Angeles, a motorcycle offic er had a heart attack and spilled . Motorists stopped but
no one could help. Don Milbury W6YAN didn't even stop. He accessed h is remote
autopatch as he passed the scene, and called an ambulance and the local au thorit ies.
The policeman might have died without the prompt medical aid that came as a
direct result of Den's call. Amateur radio paid its way that day, and no one could
say that Don Milbury's brand of radio is not in the best public interest. If this part
of th e FCC proposal gets through, operation of a remote station from a car will not
be legal.

On another occasion , two amateurs in Pomona , California saw a hit -and-run
accident , and telephoned the police from their car using th e remote con tro l
facilities of K6MVH. The two hams followed the suspect car while they kept up a
running conversation with the police dispatcher, who radioed update location data
to patrol vehicles in the vicinity . Within minutes, the suspec t vehicle was
intercepted. The local police were impressed with the hams ' communications
capabilit y. It is doubtful that this local government considers amateur radio to be a
TVI-generating nuisance, as so many others do.

As a sugges ted alternative rule change for the above-proposed item, how about
this:

(5) The station is so designed and installed that master contro l can always be
effected from the fixed contro l point , and access fro m the fixed control
point shall at all times be capable of overriding all o ther input signals.

This suggested alternative proposal leaves the door open to operate and con tro l a
remote station from a hand-held, portable, or mobile unit , as long as an au thorized
monitor has the capability of exercising master control from the fixed station.

(6) That if remote control is by radio, th e con trol link is direct, without in termedia te
relay .

Here, again , is a rule portion that does not appear to be in the public interest.
Master cont ro l of the remote transmitter, of course, should be " direct" wit hout
intermediary relay. But there should be no rule against indirect cont ro l as long as
the direct control is maintained from the fixed site. Many remotely contro lled
stations are sit ua ted in such a manner that "direct " contro l from a low-power
station is impossible because of distances, terrain, etc . To circumvent the problems,
an intermediary stat ion is se t up so that user s ta t ions can transmit signa ls th at can
be relayed to the remote transmitter. Back-to-hack repeater sta tions are examp les
of indirect con trol of a remote facility ; they allow installat ion of phone patches
even when there are no phone facilities at th e basic remote location . T hey allow
range extension when the users live ou t of the area where most of the FM action is
taking place. In addition, they offer the only means whereby users of one remot ely
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NEW Heathkit' 8B-I02 ...

the world's best rig
(t h e SB-l0l)

is now even better
a New all solid-state linear Master Oscillator gives
shorter warm-up, greater stability, i nc reased d ial
linearity a New receiver circuitry d elivers 0,35
uV sensitivity a 180 watt PEP SSB input - 170
watt CW input a 80·10 M coverage a USB, lSB
or CW modes a Built·in CW sidetone a Built-in
100 kHz crystal calibrator a Triple Action level

• Control 'll reduces clipp ing & distortion a Front
panel selection of built-in 2.1 kHz SSB or cp-

, tionaI 400 Hz CW crystal filters • Operate with
built-In VOX or PIT • Fast, easy c i rc u i t board
wiring harness construction a Run fixed or mobile
with appropriate low cost power supplies

The New Hea thk it 5B-102 . .. pro ud descenda nt o f
the famous " 100" & "101". With a heritage like this,
yo u expect to p performa nce a nd va lue . . . a nd you
get it.
We impro ved the a lready excellen t frequency sta
bility and d ial linea rity o f the " 101 '· with a n a ll so lid
sta te LM Q ... the resu lt is a rig tha t stabilizes in
half the t ime a nd tracks mo re accuratel y.
The " 102" receiver is even hotter than the fa med
"10 1" ... sensitivity is now less than 0 .35 uV fo r
10 dB S+N/ N ... an increa se tha t gives you so lid
co py longer when the ba nd is o n the way out .
The new "102" .. . the famo us flexibilit y & per
formance of the " 101" plus impo rtant new fea tures.
Pu t the hot new SB-102 in yo ur shack now. From
the Ha ms At Hea th, o f co urse.
58·102, 23 Ibs $380.00·
58·600, Co mmunications Spea ker, 6 lbs $19.95·
HP·23A, AC Po w er Sup ply. 19 Ibs $51 .95 ·
HP-13A, DC Po w er Sup ply, 7 Ibs $69.95·
58A·100·1, Mo bile Mtg . Bracket. 6Ibs $14.9 5 ·
5BA·301·2. 400 Hz CW Crys ta l Filter. 1 lb $21 .95 ·

58·1 02 SPECIFICATIONS - RECEIVER SECTIO N - Se n,i ti."ity:
Better Ihon 0.35 microvol t for 10 dB SlgnoJ-ptu $ ecise 10 noile rctic
for SS8 operolion. 55B select ivity : 2.1 kHz minimum 0 1 6 d B down,
S kHz mo. ;m" m a t 60 dB down - 2 :1 nominol shope foetor - 6:60
dB. CW Se lect iv ity : (Wi th opliono l CW filte r S6A·301.2 insta lled)
400 Hz minimum 01 6 dB down, 2.0 kHz mo>:;mum 01 60 dB down.
In put imped ance : low impeda nce for unbolOn<:ed coo.iol inpul.
OU'put impedonce : Unbalanced 8 000 600 ohm spea ker, and high
impedance heodpnone. Po w er oulput : 2 wolh wilh len Ihon 10%
dillortion. Spurious response : Image and If re jection be tter Ihon
50 dB. Interna l .purious signals be low equivalent ontenna inpu t of
1 microvol l. TRANSMITTER SECTION : DC power In pu t , 55B,
180 woth P.E ,P. continuous voice . CW , 170 walts - 50% duly cy cle .
RF power output : 100 wolll on 80 through 15 meler s; 80 walll on
10 me ters (50 ohm nonreactive lood ). Output Impedance : 50 ohms
to 75 ohm5 with le u tha n 2:1 SWR. 05cillotor feedthrough Or
m ixer produch : 55 d B be low ra ted outpul. Hormon ic radiation ,
"5 d8 be low rcted output. Tran5m it·race ive operation , 55B:
PU5h.lo ·lo lk o r VO X. CW : Provided by operoting VO X from a keyed
tone, u5ing grid·block keying . CW , ida ·tona , Inlernally switched to
speaker in CW mode. Appr a • . 1000 Hz lone . M icrophone input
imped a nca : High impedance. Carriar , upprenion , 50 d 8 down
fro m single-lone oulput. Unwonted sideba nd suppren lon , 55 d8
down from sing le·lone oulpul a t 1000 Hz refer ence. Third ordar
distortion, 30 d 8 down from twc -tcne output. Noi'a level: Alleost
40 d8 be low sing le·tone co rrier. RF co m preu io n (TALC): 10 dB
or g reo!e r 01 .1 mo finol grid currenl. GENERAL, Frequency ee v
e ro ga : 3.5 to 4.0; 7.0 to 7.3; 14.0 10 14.5; 21.0 to 21.5; 28,0 10 28.5;
28.5 to 29.0; 29.0 10 29.5; 29.5 10 30.0 (megaherlz). Fl'&quency Ito·
b ility , Leu rha n 100 Hz per hour a lter 10 minules wa rm·up from
normal ambient condilions. Leu tha n 100 Hz for '*'10% line voltage
voriglions. Moda s of o perotlo n , Selecteble upper or lower side
band (suppreued corrier) and CWo Vi sual dial accuracy - "1'&.
settobility " , Wilhin 200 Hz on all ba nds. Elactrical dial accuracy ,
Wi thin 400 Hz ofle r co libro tion a t nea resl l 00 kHz point. Dial mech.
anlsm backlash : Less Ihon 50 Hz. Calibration , 100 kHz crys lo!.
Audia frequency respansa , 350 to 2450 Hz '*'3 dB. Phone patch
impedanca , 8 ohm rece ive r outpu t 10 phone po tch; hig h impedance
phone patch inpu r 10 tran. milter . Power raquiremenh ' 700 to 800
volts g t 250 mOl 300 voll1 o r 150 mg;-115 volh g t 10 mg; 12 volts ct
4.76 amps. Ca binet dima nsions ' 14~- W • 6%- H • 13~- D.



controlled facility may access and command another such station, situated perhaps
many miles from the first site.

In California, New England, and Nevada, for example, experiments have been
performed and systems are currently being buill that allows repeater groups to
access the repeater facilities of other repeater groups by mutual consent. The UHF
control facililies for the WB6SLR remote station in California could be used 10
interrogate the control system for the K7TDQ remote station in Las Vegas. If
K7TDQ is willing to allow his repeater to be an input /output terminal . he could
electrically command his system to respond to the control signals of the WB6SLR
machine in California. The result is a Los Angeles to Las Vegas repeater system
interconnected by a controllable 450 MHz link.

Similar cooperative efforts have taken place along the eastern seaboard when
Gordon Pugh K2GHR exercised control of several repeaters in New England and
Canada from his own remotely controlled station.

Repeater expansion along the lines of metropolitan interconnections - currently
being planned between northern and southern cities of California , between Tulsa
and Wichita, San Diego and Phoenix , Los Angeles and Las Vegas, and perhaps 50
other places in the coun try - cannot take place without allowing "indirect" control
of a remotely situated station.

(7) That if remote control is by radio, the control transmitters operate on frequencies
within a band above 220 Mc/s.

(8 ) That if remote control is by radio, a timer is provided to automatically limit
transmission to a period of three minutes in the e~'ent of failure of the radio control link,
capture of the control receiver by an undesired signal. or other technical malfunction.

Amateu r R epeater Stations

(b)Remote con trol ofan A mateur R epeater Station may be authorized provided:

(1) The installation and operation of the station co mplies wi th paragraph (a) of this
section.

(2) The station is provided with an automa tic timer to limit a single uninterrupted
transmission to a period of not more than three minutes. This circuit may be so designed
that it will automatically reset but will not permit use of the transmitter until receipt ofa
properly coded signal.

The last sentence in this segment should be replaced with : " T his circuit may be
so designed that it will be automatically reset but will not permit reactivation of the
repeater until receipt of a properly coded signal." The wording differences between
this and that proposed by the FCC are quite subtle, but the reason will be clear
when the comments to (4) below are understood .

(3) The station is so designed and installed that overriding control of the station is
maintained f rom an authorized remote control poin t.

(4) The stat ion is so design ed and installed that the transmi tter can be used only upon
receipt of a coded to ne signal aft er the transmitter has been activa ted fro m the control
poin t.

There are two major types of coded repeater control in very common use, both
of which offer the protection from inadvertent interference that is the purpose of
such control methods. The first type of control is "tone burst entry ," where a
coded tone is required of each repeater user at every transmission in order for his
signals to be repeated. The second type, single-tone activation , is commonly known
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Outpu t ( Transmit ting) Mcls

53. 00- 53.20
146.90·14 7.2 0
224. 10 - 224. 30
449.10 - 449.30

as "whistle-on," and allows the repeater to be activated for uncoded carrier
operation when the user whist les on the input frequency . In the whistle-on system,
the repeater continues to operate on a carrier-operated basis as long as the repeater
is in constant use . When a short time goes by with no input signals, the repeater
automatically deactivates, and must be "whistled on" before it can be again
activated. The rule as proposed by the FCC does not provide for this very
functional form of subcontrol, and places an undue burden on all repeater
operators to the effect that ALL users must equip their units with tone generators.
The intent of the rule can be satisfied without the necessity for all operators
installing tone-burst equipment if the rule in question were to be modified as
follows:

The station is so designed and installed that the repeater can be used only
upon receipt of a coded tone signal after the transmitter has been activated
from the con tro l point ; or, in the case of a whistle-on tone system, the
repeater can be energized for carier operation provided that a means is
incorporated for automatically deactivating the repeater within 3 minutes
after the last signal is received. Reactivation after this period can be achieved
with a lone from the repeater input frequency only if the repeater has been
properly activated from the control point.

(5) The station is so designed and installed that the transmitter will be silenced within
five seconds after cessation of the output of its associated receiver.

•

5. In § 97.61 . th e introd uctory text of paragraph (a) is amended. and a new paragraph
(c) is added to read as follows :

§ 97.6 1 Authorized f req uencies and ty pes of emissions.

(a) Following are the frequency bands and associated e missions availa ble to ama teur
stations. other than Amateur R epeater Stations, subject to the limita tions stated in
paragraph (b) of this section and § 97.65. Frequen cy ban ds available to Amateur
R epeater Sta tions are shown in paragraph (c) of this section.

(c) Amateur R epeater Stations must receive and transmit in th e same f req uen cy band.
Simultan eous transmission in two or more f requency bands is no t permitted. The
foll owing f req uency bands and th e emissions auth orized in those bands in paragraph (a)
of th is section are available f or Amateur Repeater Stations:

52.50·52. 70 53.00 - 53.20
Input (R eceiving) Mc/s

52. 5 0 - 52.70
146.3 0 - 146.60
223. 10 - 223. 30
447.70 - 448. 90

A ny ama teur freq uency above J2 15 Mcls

The intent of this pari of the proposal is to lessen the congestion caused by
multiple transmissions of repealers and to minimize the interference caused by
crossband operation, where monitoring of the output before transmission is
difficult and impracticable . The outlawing of s-to-z-meter systems seems reason
able, because both bands are active, often crowded. and are in general use by
amateurs using a variety of modes.

But who could deny the atlributes of a crossband system bel ween 2 meters and
220 MHz, or between 6 or 2 meters and any of the UHF bands, or between one
UHF band and another? Is this not the next logical step in amateur repeaters? And
is this not the only practicable method by which amateur orbiting satellite
translators and repeaters can evolve?

•
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•

In the in te rest o f furthering the development and natural growth of amateur
radio, there should be no restrictions between crossband ing on these higher
frequencies, where the bulk of the act ivity is already provided by the individuals
who inhabit the spectrum for the so le purpose of explo ring and explo iting the
capabilit ies of advanced communica tion forms.

The frequency res tric t ions of the above subband allocations are also unduly
restrictive. Not on ly would these allocations render a large number of existing
repeaters illegal , but they pose problems to the repeater users that are only
questionably so lvable within the existing sta te of the art (su ch as the narrow spread
in the 450 MH z region).

There are o bvious advantages to restricting repeaters to specific portions of the
spectru m, and virtually every VHF operator knows this; for this reason , amateur 2
meter FM operators - including repeater owners and users - have unanimously
agreed to populate only frequencies above 146.04 MHz, and then only those
frequencies that are spaced at multiples of 30 kHz from one another. In highly
congested areas where there is an abundance of FM activity, operators have made
unwritten agreeme nts to reduce deviation levels to ±5 kHz at least on alternate
channels, and in many cases they have reduced deviation to narrowband standards
on all FM c hannels. Since channelized operation is universally accepted in the
United States (and Canada) , there would seem little need to es tablish discrete band
portions for transmitting and receiving. Rather , it would seem in the best public
interest as well as in the interest of amateur radio, to allow FM repeaters to be
established on existing channels, depending on the activit y , o pera ting conditions,
and ind ividua l requirements of the areas where the repeaters are to be used. In some
cases, the repeater input should be higher in frequency than the out put; in o thers,
the reverse would be more locally suitable. And in some instances, as in separa ted
sites, the transmitting and receiving portions of the repeater could best be placed on
the same frequency (as has been don e successfully in seve ral installations).

,. 6. Section 9 7.67 is revised to read as follows:

§ 97.67 Maximum authorized transmitter power.

(a) Transmitter power is the d.c. power input to the final r.f amplifier. If the final
am plifier is of the r.]. gro unded -grid of r.f grounded-base type, th e transmitter power
also shall include the d.c. power input to th e stage which immedia tely precedes the final
r.f amplifier. .

(b) Except as limited by § 9 7.61 (b) transmitter power shall not ex ceed :

(1) 600 watts f or transm itters used at Amateur R epeater Stations.

Since the d ifference between 600W and the 900W maximum legal limit of
remotely o pera ted transmitters represents but a barely noticeable amount ( less than
2 dB), little is to be gained by this restriction. An amateur repeater should be
allowed to opera te wit h the same power restrictions fa ced by o ther amateur stations.

(2) Two kilowatts f or single sideband radiotelephone transmitters and o ther amplitude
modulated radiotelephone transmitters using reduced, suppressed, or controller carrier
when measured during maximum peaks of modulation;

(3) One kilowatt for all transmi tters o ther than those covered by subparagraphs (1 )
and (2) oft/lis paragraph.

(c) Eq uipment capable of o peration with transmi tter power in excess of 90% of any
applicable power limitation shall have installed a means for accurately measuring
transmitter power.

7. Section 9 7. 79 is revised to read as [ollo ws:

§ 9 7. 79 Operator R equirements.

26 73 MAGAZIN E



(a) An amateur station may be operated only by a person holding a valid amateur
opera tor license issu ed by the Federal Communications Commission and only in the
manner and to th e extent provided by the class of license held by the operator or the
station licensee , including the trustee of a club station, wh ichever is the lesser.

(b) The licensed operator required by paragraph (a) of this section must be on duty at
th e transmitter location or at an authorized con trol point.

(c) An amateur station licensed as a military recreational station may be operated only
in th e manner and to th e ex ten t provided by the class of ama teur license held by the
person operating the station.

(d) Wh en an amateur station is used for telephony or radioprinter transmissions, any
person may transmit by voice or teleprinter, pro vided a licensed amateur operator is
present at the operating position, continuously monitoring the transmissions and
maintaining supervisory con trol of th e station, including turning the carrier on and off for
each transmission and signing the station off after co m m unication with each station has
been comple ted.

8. In § 9 7.87, new paragraphs [e] through Ih} are added to read as [allows:

§ 9 7.8 7 Station identifi cation.

(e) In lieu of the requirements of paragraph (a) of this section, an Amateur Repeater
S tation may be automatically identif ied by radiotelegraphy at intervals not to exceed
three minutes by keying on audio tone superimposed on the voice transmissions. The
co de speed shall not exceed 20 words per minute, and the mod ulation level shall be
sufficien t to be readable through the voice transmissions.

This should be modified to permi t au toma tic identifica tion by te legraph y or
recorded voice.

(f) A station licensed to an individual may be identified by its assigned call only when
operated by or under the immediate supervision of the station licensee. If the station
licensee, who is the owner of the equipment, is not present, the operator must iden tify
his transmissions by using h is o wn call sign with th e appropriate portable indicator.

Should also state: An Amate ur Repeater St ation will be identified only b y its
designated ca ll regardless of which autho rized control licensee is monitoring from
an authorized control point.

(g) A clu b station may be iden tified by its assigned call only when opera ted under the
supervision of th e trustee or an auth orized club memb er.

(h) A m ilitary recreation station may be identified by its assigned call only when
opera ted by a me mber of th e Armed Forces of th e United States wh o holds a valid
ama teur operator lice nse.

9. Section 9 7.89 is amended to read as f ollows:

§ 97.89 Poin ts of co mm unication.

(a) Amateur sta tions may communicate with :

(1) Other ama teur stations.

(2) In emergencies or f or test purposes, and on a temporary basis , with stations in
other services licensed by the Com mission and with United States government stations.

MAY 1970 27



(3) Any station, o ther than an amateur station. wh ich has been au thorized to
communicate with amateur stations.

(b) Notwithstanding the provisions of paragraph (a) of this sec tion. an Amateur
R epeater S tation shall 1I0t repeat the transmissions ofanother A mateur R epeater Station.

It is absolutely essential to the growth and technological development of UHF
and VHF amateur radio that such restrictions are not imposed. Dual repeaters are
invaluable for so me applications. such as public service functions outside the area
normally served by a repeater.

As an example. the Wichita repeater is heavily depended on by the local
government to provide early warning for maximum evacuation effectiveness. Like
any other repeater group. the Wichita repeater users have mobile units and
hand-held transceivers. which are used in conjunction with the repeater to provide
an effective communications system. But what happens when the alert is out of the
area of immediate coverage of the repeater? With the FCC restriction of no multiple
repeaters, civil defense usefulness suffers. because the mobiles and hand-held units
of the group are worthless without the repeater - the heart of the communications
system.

On the other hand, if multiple repeaters were not illegal, the repeater crew could
take a portable UHF repeater to the scene to act as an intermediary system,
extending the range of all low-power units so that the immovable repeater in
Wichita could still be used as if the disaster point were actually in Wichita . The
intermediary repeater could be no more than a temporary setup designed to operate
from emergency power or from the power source of an automobile. This is how
such a system works:

Hand-held units transmit on 146.34 MHz and receive on 146.94 MHz.
frequencies compatible with the permanent repeater. The intermediary repeater
receives on 146.34 and retransmits on the UHF control frequency Ior the
permanent repeater . The control receiver at the permanent site relays the UHF
signal to 146.94 and to another frequency in the UHF range. The intermediary
repeater accepts the UHF signal and retransmits to 146.94, thereby allowing all
low-power user stations to communicate through the permanent repeater by virtue
of the dual relay.

Interlinking of repeaters is a vital step in VHF progress, and is one of the most
attractive features we have to offer municipalities when we try to show them our
communications potential. Using a multiple repeater system, it is now within the
state of the art to set up a system of links so that user stations in one City could
actually select, via a special access link, repeater interconnections in other cities.
With the advent of communications satellites, UHF dial-a-city could become a very
common practice - and it could be designed so as to be completely compatible
with existing systems on a noninterference basis.

The proposed rule stated in (b) above should be reworded as follows:
•

Notwithstanding the provisions of paragraph (a) of this section. an
Amateur Repeater Station shall not repeat the transmissions of another
Amateur Repeater Station except by mutual consent of the responsible
principals ofall repeaters to be af f ected by such a multiple relay.

10. Section 97.103 is revised to read as fo llo ws:

§ 97. J03 Station log.

(a) Each licensee of a station other than all A mateur R epeater Station shall keep a log
of station operation which shall include th e fo llo wing:

( I ) Ex cept wh en operating mobile. the date and time of each transmission or th e
beginning and en d ofa series of transmissions.

(2) When operating mobile, the da te and time station operation commences and ends.

(3) Call sign of tne station called.

28 73 MAGAZINE



(4) If the transmissions are made through a repeater station, the call sign of the
repeater.

(5 ) The signature of each licensed operator who operates the transmitter from the
transmitter location or control poin t and the date and time of such operation.

(6) The name of any person other than the opera tor who directly or by recording
transmits by voice or transmits by radio teleprin ter.

(7) The input power to the transmitter.

(81 The frequency band or subband used.

(91 The type of emission used.

(/0) The station location.

(11) If record messages are handled, a copy of each message sent and received shall be
entered in the station log or retained on file for at least one year.

(b) The licensee of an Amateur R epeater S tation shall keep a log of o peration which
shall include the following:

(1 ) The date and time station opera tion commences and ends.

To avoid misunderstanding, this should state " ... the date and lime repealer is
placed in service and is accessible by user stat ions who comply with access
requirements."

(21 The entries specif ied in subparagraphs (51, ( 71, (81, ( 91. and (101 of paragraph [a]
of th is section.

(3) A record of all installa tion , service, or main tenance work performed which may
affect the proper operation of the station .

(4) The entry required by subparagraph (3) of this paragraph shall be made, signed,
and dated by th e licensed amateur operator who supervised or performed the work.

[c] The entries required by subparagraphs (51, ( 71, (81, (91, and (101 of paragraph {a}
of th is section need only be entered once until th ere is a change in the required
en try .

11. In § 97. 193, the introductory tex t of paragraph (a) is amended, and a new paragraph
(e) is added to read as follows :

§ 97. 193 Frequencies available.

(a) Except as provided in paragraph (e ) of this section, the following frequencies and
frequency bands and associated emissions are available on a non-exclusive basis to th e
indicated classes of stations or units of such stations in the Radio Amateur Civil
Emergency Service.

There should be no subband restrictions above 51 MH z.

(e ) A repeater in the Radio Amateur Civil Em ergency Service may operate on any
frequency and associated emission above 5 0 Mc/s listed in paragraph (a) of th is section.

There should be no subband reslriclions above 51 MH z.

END
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I f you look all the way ba ck to the
beginning of ham radio and then trace

its development up to t he present day, you
will see some very interesting trends. For
purely acade mic reasons it is interesting to
see where we have been . It's like studying
histo ry. In add ition, by not ing the various
trends that have occurred , we may be able
to pred ict where we are going. I think that
one of the most interesting trends to look
at is the use of the various modes like CW,
AM, SS B, and RTTY . Stat istics are hard to
come by here to verify these trends, but I
believe we can still make some general and
usefu l observations wit hout them. One
particularly inte resti ng phase of this is the
history of CWo Let's take a look at the
mode trends over the years to see if we ca n
predict wha t will happen to CWo

When ha m rad io first began , all we had
was CW, first by spark t hen by normal
means as .we know it today. As the
technology of radio an d electronics devel
oped , we soon had radiotelephone by
amplitude modulation. The convenience of
voice communications ma de AM popular
among hams even though it was more
expensive to use, would cover less distance ,
and was more succeptible to noise . FM
came along soon after; it too gained so me
followers. These gains in rad iotelephone
work were made at the expense of CW.
Those operators tha t used to work CW,
were now working phone or some of both .
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So as the years passed and radiotelephone
became mo re -widely used, CW activity
decreased .

I believe it is safe to say that ever since
ham radio began, there has been a con
tinued decrease in the use of CW. The
major reason for this is simply the con
tinued and increased use of radiotelephone
techniques as they are introduced o r
be come more perfected . The introduction
and rapid increase in the use of SSB no
doubt has taken it s toll of CW operators as
well (AM o perators too for that matter ).
The eq uipment manufacturers have helped
by making many reasonably priced radio
telephone transceivers, some of wh ich have
absolute ly no provision for CW operation.
Tha t's progress, bro the r.

There are also o t he r factors t hat have no
doubt influenced the trend of decreased
CW activ ity . For example, in the early
fifties t he FCC did away wit h the " Class
A" license phone privileges and opened the
75 and 20 meter phone bands to all
ama teurs. This seemed to have an almost
imme diate effect of increasing phone oper
ation and correspondingly decreasing CW
activ ity. The increased use of the VHF an d
UHF bands has probably caused a similar
but ra the r indirect decrease in CW work .
As more hams go to t hese higher frequen
cies, CW activity tends to decrease. Who
uses CW on the VHF and UHF bands
any way'?
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By just listening to the vario us CW
bands you cer tainly wouldn 't think that
CW activity has decreased much . But the
some what overcrowded co nd itions are the
resu lt of an increase in the total ham
population . CW activity as a whole has
increased because the total number of
hams has in creased, but percentagewise it
has de creased . Today CW is probably in the
30 to 40% usage bracket while phone is in
the 40 to 50% range. The tota l doesn't add
up to 100% because some hams use both
modes, o f course . This overlap plus some
of the special modes like TV, RTTY, pulse,
etc. make up the difference.

Having noted the trend o f decreased CW
activity , what can we say about the future?
Will CW continue to decrease in popularity
or what? What do you think? I'll give you
my prediction here.

I sincerely feel that the incentive
licensing plan now in effect will produce a
slight increase in CW activity. The exclusive
band segments are a big incent ive fo r a ha m
to bone up on his code to get his extra
class li cense. As most everyone knows, one
of the best ways to get your code speed up
is to get back on the air and wo rk some
CWo In fac t, this is by far the easiest way .
Regular and inte nse practice with code
record s or WI AW will get you the re faster,
but it will be more difficult.

The extension of the Novice licen se
te rm to two years may also cause a slight
increase . With more Novices on for lo nger
periods of time , CW activity just may
increase. After all , Novices work CW exclu
sively.

The sligh t upward trend will probably
only be temporary or will sho w up perhaps
just as a less rapid decrease in CWactivity.
I think that it is safe to predict a continued
decrease ove r the long term. We'll just have
to wait and see.
The Case for CW

Frankly I hate to see CW on the down
swing. All things considered it's probably
the best mode of commu nica tions available
to us. It is cheaper and simpler to use than
any o the r mode . Using it, you can cover
more dist ance with less power under noisy
and crowded conditions than any other
mode . And it's the only way to handle
normal and emergency traffic . These
obvious advantages are continually over-
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looked because it's so much easier to just
ta lk . It requ ires less co ncentrat ion and sk ill
to opera te phone. I don't think mo st hams
give CW a chance . Most consider it little
more than a nuisance, something they have
to learn in order to pass the license exam.
Once they have to learn it well enough to
pass the exam, it is virtually forgotten until
renewal time. If hams would consider CW in
a different light, we might see more activ
ity . Don't look at CW as a necessity or a
drudge. Look at it as a rare, if not unique,
skill that mo st other people do not have,
and be proud of this skill.

Another point is simply that CW
becomes easier and more fun the more you
use it. It's like any thing else unfamiliar.
The more we use it , the more comfortable
we become with it and the more we will
tend to use it. Get in the habit of using CW
and I bet that in a short time you will like
it. Your code speed will go up, you will be
more ad ep t at tuning and copying, and
soon it will all 'become automatic, like
d riving a car. You won't consciously think
about doing it .

I have foun d that two it ems really help
to increase the pleasure of operating CW .
One is a good electronic keyer and the
seco nd is a .good select ive receiver. With an
elec tronic keyer you can send nea rly per
fect code. This is par ticula rly appealing to
a CW man. A good so und ing "fist " really
sta nds o ut. It 's a definite mark of accom
plishme nt. In ad dition , the keyer itself is
intriguing. It takes a little sk ill an d prac
tice, of course, to master one, but yet it
isn't so difficult as to cause frustration.
Most hams, being incurable gadgeteers, find
electronic keyers fun to pla y with and a
challenge to use. If ypu are not now o n
CW, buy or build yourself an electronic
keyer. You'll go nuts until you can get o n
the air and use it.

Ele ctron ic keyers make a good cheap
and easy home project if you are in clined
to do things yourself. There has been at
least a jillion ar ticles on them over the past
ten years o r so in the ha m maga zines, so
you sho uldn ' t have any t rouble locating a
suitable design to build from. On the other
hand , if you don't like do-it-yoursel f pro
jects, there are numerous good commercial
units available. Get an elec tronic keyer and
enj oy some CW.
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The other item that helps to make CW
more enjoyable is good receiver selectivity.
The key to good CW reception is to have a
receiver capable of separating stations oper
ating near the same frequency . Nothing is
more annoying than to lose a good contact
to QRM even if his signal strength is very
high. An adjacent station can easily wipe
him out. However, if your receiver is
selective enough, you can probably
separate the two interfering stations and
carryon a decent Q50 .

If your stat ion receiver isn't select ive
enough, you might consider an outboard
Q mult iplier or tunable aud io filter. These
are easy to add an d do a good job in
providing the needed selectivity. Neither
requires extensive receiver modifications. If
you plan to operate a lot of CW , it will pay
to invest in the most selective receiver you
can find to begin with .
What's in Store for CW?

Changes over the years have helped to
cause a decline in CW interest. As AM, FM,
and SSB became popular and more per
fected, CW probably suffered some from
loss of interest. However, this is no t to say
that all of the techno logical changes going
on didn't have some effect on the business
of CW itself. It most certa inly did. The
elect ronic keyer is certainly one develo p
ment that we can point to . Not only do we
have small , exotic, integrated circuit
keyers, but also pushbutton, typewriter
like keyers arc available. These offer
improved convenience in that no CW
sending skill is required . J ust push the
button and out comes the perfectly formed
dots and dashes for that letter.

The opposite of a pushbutton keyer is a
device that receives the code and auto
matically converts it into a visual display
easily read by an operator. Such devices do
exist, but they are complex and expensive.
Their big adva ntage, like their pushbutto n
keyer counterpart, is that absolutely no
CW skill is required . If you know your
ABCs, you've go t it made. Numerous code
receivers like this have been developed fo r
commercial an d military use . They are so
expensive that they are virtually imprac
tical for ham use . Nevertheless, I guess if
they were available, some hams would buy
them. Perhaps with modern integrated cir
cuits, an inexpensive unit could be built .
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Even tho ugh pushbutton keyers and
automatic code receivers are entirely
possible, I'm not too sure that they are the
answer to the CW question . Since no skill is
required, there is really no challenge
involved. Of course, this is the way it is
with phone operation, so maybe such
devices could really go over big. If these
units could be made available to everyone
at a reasonable price, the FCC could do
away with the code test and we could all.
st ill operate CW without even kn owing it.
Transmitters would have built-in keyboard s
while the receivers would contain CRT ,
Nixie tube or some other form of alpha
numeric readout displays.

ln the not-too-distan t fu ture, perhaps
we will see such things in common use. It
will be a sort of RTTY, only using elec
tronic means entirely and the standard
international code instead of mechanical
devices and the Baudot code. It will be sort
of like using a computer. We can put the
data in and interpret the output even
tho ugh we don 't know how the computer
actually works internally. (Is that the
definition of an "appliance operator?")

Some how I just can't see mu ch of this
in ham radio. This takes away the pride
and the skill of sending and receiving. And
I feel that this is sti ll important.

In con clusion, I say we will con tinue to
see a grad ual declin e in CW activit y . The
incentive licensing thing may help to ho ld
it up for a whi le but in the long run we will
see less of it. I get the impression that
people feel that it is a thing of the past, an
inconvenient, cumbersome, and obsolete
method of communicating. Perhaps so, but
there is still a feeling of tradition and pride
that will help it to hang on for years to
come . You'll never experience this feeling
yourself unless you work CW for a while .
Give it a try . Get yourself a keyer and a
selective receiver and have a go at it. You
might like it. If you really want to be a
pioneer, t ry CW on 6 or 2 meters. T here is
less QR M up there , mo re roo m to move
aroun d in, and CW seems to be ideal for
these bands. Since propagation essentially
restricts the range you can cover, it makes
good sense to use CW to help you reach as
far as you can. CW will go a lo t farther
than phone up at these frequencies. See
you there. _. . WSTOM •
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I know my big brother, IC-2F, is abit stronger and maybe a little better lookin', but don't
forget I've got afew things goin' too! I hear real good at 0.4 uV. I'm completely portable
with a battery pack and my own antenna, besides working at home with an AC power
supply or in your car .. . I can go anyplace with you. I have some RF amplifier friends
that will help me out if needed. I'm still the best 5 watt input unit on the market.
Besides, I play for a $100 less than my brother.

See the FDFM-2 two meter FM
transceiver at your dealer now.

VARITRONICS INCORPORATED
Arizona Interstate Industrial Center

2321 East University Orive • Phoenix, Arizona 85034



Ed Goldsby W3JKL IDL4UC
Ramstein Air Base
Germany

raosmi er- eceiver i oer
M any articles and ideas have been

published in recent months which
have been slanted toward the VHF FM'er.
Most of them have been directed to the
attention of the receiver. Little mention
has been made of the transmitte r.

I have been using receiver peaking and
aligning generators for several years now,
and since I am in the FM communications
business as a profession, I have often
wished that I had a small transistorized

•
instrument that would take care of trans-
mitter frequency and loa ding adjustments
along with the receiver peaking.

The gadget I have conceived cannot be
co nst rued to be a precision test instru
ment ; however, it does fulfill mo st of the
requirem ent s of the average VHF FM
operator.
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Basically. it starts off with the usual
peaking generator, (a crystal oscillator and
multiplier) followed by a diode mixer!
detector and an audio amplifier with
enough power to drive a small speaker.

The peaking generator, wh ile gener
ating a small signal for receiver alignment,
also provides enough signal to the d iode
mixer to heterodyne with a signal from
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the transmitter which. when amplified in
the audio section, may be used to align
the transmitter to the receiver fre 
quency - or any other preset crystal fre
quency. Simply tune the transmitter oscil
lato r for zero beat in the speaker.

The circuitry also provides for connec
tion of a relative field strength meter.

In addition to its VHF applications, it
works equally well in the HF bands. In
my unit . I included a crystal for our local
40 meter MA RS net frequency .

I chose to use PNP transistors because
I had a 5 pound box of them. In the
oscillator, I used a 2N384 and it took off
strongly as soon as I applied battery vol
tage to it.

I t ried several un marked transistors in
the mult iplier and some of them wo rke d
pretty well, but the one I wound up using
was a Motorola M90 29 . Upon checking it
out, I found that it is co mmonly used as
an rf amp lifie r in some VHF receivers. I
could fi nd no equivalent 2N num ber fo r
it.

Fo r the multiplier coil, I used 5 turns
of 16 AWG centertapped for the collector
and an output tap one turn up fro m the
cold end.

The -diode mixer/detector was arrived
at by "cut and try" also. I stilI don't
know what the number is because there
were no markings on it - not even the
usual color bands. However, it works well
at VHF frequencies and delivers enough
output current to drive my field strength
meter to the pin (500 IlA) at some dis
tance from the transmitter.

For the audio section, I used one of
those little Japanese IW units I got from
Allied Radio for $4.95, but I could have
used the audio portion of one of those
litt le pocket receivers.

W3JKL/DL4UC .
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Make those "S" meters bounceI
You will with
the exciting
new...
Galaxy GT·550

•
'.

{f~== ~- - -
•

I enclose $ ; I will pay balance (if any) I
o COD (20% deposit) 0 Revolving Charge Plan I

- - - --- - - - 1
1

- --- -----1

r-----------·
I To: AMATEUR ELECTRONIC SUPPLY 1

4828 West Fond du Lac Avenue
I Milwaukee, Wisconsin 53216 1
I I am interested in the following new equ ipment: I
1 . 1
I I have the following to trade: (what' s your deal1) I
1I Ship me the following New Equipment.

1
1
1
• Name I
1 M dffi. 1
I City 1
1 State 2;p I
I 0 Send Reconditioned Equipment Bulletin.
L •• .I

4828 VVest Fond du Lac Avenue
MILVVAUKEE, VVISCONSIN 53216

PHONE (414) 442-4200
STORE HOURS Mon & Fri 9 to 9; Tues, Wed, Thurs 9 to 5:30; Sat 9 to 3

FULL
GALAXY LINE

IN STOCK!
Gl·SSO BO·10m Transceiver ..... $550.00
AC·4oo 1l0/23Ov N; Supply .. .. 99.95
G·1000 DC Supply 129.95
SC·550 Speaker Co nsole . . . . . . .. 29.95
RV·550 Remote VFO 95.00
RF·550 RF Console 75.00
PR·550 Phone Patch . . . . . . . . . .. 49.00
VJ(·35C VOX Accessory 29.95
CAl ·25 25KHz Calibrator 25.00
F·3 300Hz CW Filter . . . . . . . . . .. 37.50
GTM Mobile Mount . . . . . . . . . . . . 8.95
Z2M Floor Adaptor 6.00

R-530 .5·30MHz Receiver 795.00
SC·530 Speaker Console . . . . . . . . 45.00
Fl ·5305 500Hz Filler 45.00
Fl·53015 1.5KHz Filter . . . . . . . .. 45.00
Fl ·5306 6Hz Filter 45.00

FM·210 2m FM Transceiver .. .. 200.00
N;·210 N;/OC "Bocster'" . ..... 39.95



R.L. Crawshaw WA0NGV
1715 Northeast Parkway
Wichita KS 67208
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M any articles, manuals and even full
length books are devoted to anten

nas in general and as specifically applicable
to the amateur radio service. Unfortu
nately, one of the most effective simple
antennas for both local ground-wave and
long-haul DX communications on the
higher frequency bands is almost invariably
conspicious by its absence. Consequently ,
few amateurs are familiar with the char
acteristics, design, or construction of the
S/8-wavelength vertical antenna.

It will be immediately apparent to most
amateurs that the S/8-wavelength vertical
antenna will provide an omnidirectional
radiation pattern and a vertically polarized
signal. And the antenna itself will be 2Y2
times as tall as the more familiar ~-wave

length vertical or groundplane. What will
not be so obvious, to the uninitiated, is the
even lower angle of vertical radiation, the
gain obtainable and an additional improve
ment in reception due to increased capture
area over the conventional 'l4-wavelength
antenna.

These characteristics have made the
5/8-wavelength antenna very popular in the
land mobile services and in amateur 2
meter FM operations where omnidirec
tional vertically polarized ground-wave
communications with low-power mobile
stations are desired on a full-time basis.

Vertical antennas, almost invariably of
the ~-wavelengthvariety, have been widely
employed in the amateur radio service for
DX communications where their low angle
of radiation (assuming an adequate ground
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Fig. 1. Low-angle radiation increases as antenna
length increases up to SI8 wavelength .

length is increased beyond 5/8 wavelength ,
the high-angle radiation increases and the
low-angle radiation decreases.

Since the SIS-wavelength antenna is
nonresonant , it presents a high ly reactive
load impedance unsuitable for direct feed
ing. At least three basic me thods are

available to transform this impedance to a
son nonreactive feedpoint.

Probably the simp lest method is use of a
small series induc tance as shown schemati
cally in Fig. 2. The ind uctance can be

Fig. 2. Sl8-wavelength vertical base-loaded to 3/4
wavelength with series inductance.

conside red as base loading the antenna to
3/4 wavetength (with no change in the
radiation pattern). This is a resonant length
which will present a feedpoint re sistance o f
approxima tely son, a very close match to
RG-8 /U or RG-58 /U coaxiat cable. Adjust
ments to the loading co il should provide an
swr of less than 1.2 : I. In the grou ndplane
con figura tion , some addit ional improve
ment in swr can be obta ined by dropping
the radials. Approx imately 30° below the
horizon tal will be about optimum with a
resulting swr of less than 1.1 : I. This
configuration has the advantage in simpli
city and ease of construction and tuning. It
will also be relatively broadbanded when
fa bricated of ma te rials of adeq uate
strength.

The second feed method utilizes a
parallel-resonant circuit tuned to the oper
ationa l freque ncy with the feedpoint
tapped at a low impedance point on the
coil, as shown in Fig.3 . This arrangement
may be considered as providing high
impedance feed to the base of the radiating
element and a direct ground connection to
minimize ignition noise and provide a

' D· ...
~,

~..
~--.,.

to•

system} has proved very effec tive . Since
the polarization of radio signals is gen erally
rotated significantly in the process of
reflection, cross-polarization losses are
seldom a consideration in sky-wave co m-

•
munications.

Unfo rtuna tely, the addit ional adva n
tages 'of the Sl8-wavelength anten na have
seldom been employed for normal amateur
co mmu nications. True, alSO ft vertical for
75 meters or 80 ft fo r 40 meters is beyond
the facilities of most amateurs. However, a
30 ft antenna for 15 meters is well within
amateur capability , and 50 ft (2 0 meters) is
within the realm of reason .

Theory of Operation
As a short grounded vertical antenna is

increased in length, the rad iation lobe
narrows, increases in intensity, and the
angle of maximum radiat ion lowers toward
the horizon. As the length exceeds ~

wavelength , a seconda ry lobe o f radiation
at high vertical angles develops; but the
low-angle radia tion continues to increase
un til a height of 5/8 wavelength is reached
(Fig. I ). With no equalizing factor, as the
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Fig. 3. SIB·wavelength vertical using parallel-tuned
-circuit fee d.

Fig. 4. SIB-wavelength grounded vertical with gam
ma ma tch feed.

2880
Decoupling radial length , in. = or

f in Mll z

Decoupli ng rad ial lengt h. ft = :!40
fin Mllz

Using these d ime nsions, the coupling
circuit can then be selected to resonate o r
provide mi nimum swr at the desired o per
at ing freq uency. Though t heore tica lly any
co il o r coil-capac itor combinat io n which
can be resonated at the desired frequency
would work, it is important that good
tank-circuit design principles and fu ll

o r

Rad iator length , ft =
f in MH z

grou nd sys tem of heavy radials will be
req uired .

Design
T he SIS-wavelength vert ical radiator

should be reasonably close to a fu JI 5/8
wavelength at the desired freq uency but
should prefera bly be no longer. Conse
quen tly , t he decoupli ng radial s should be a
5/8 wavelength at the high end o f the band
of opera tion . Co nversely, the d ecou pli ng
radials should be a min imum o f 14 wave
length at the low end of the operat ing
band. T he following formu las are based on
reasonab le velocity factors fo r materials,
probably avai lable in amateur const ruction
and should prove adequa te fo r pre limi na ry
design purposes .

R di J h" 7020a iat or engt , 10 . =
f in MHz

585

degree of ligh tn ing prot ection . Coax ial
fee dpoi nt tap adjustme nts in conjunc tion
with minor tuning changes can provide
nearly a I : I swr at the opera ting fre
quency.

T he tap point an d tuning a djust men t
interact slightly and ini tial adj ust ments are
slightly more ti me-consu ming. However ,
the coil-capac ito r comb inatio n can he
grid-d ipped to the approx imate frequency
on t he bench so that only minor touch-up
is req uired.

T his configura tion has the add itiona l
advan tages of providing a very low swr
without decoupling-radial droop or when
mounted on a mobile insta lla tion. It wi ll
no t normally be quite as broad banded as
the fi rst.

A third me thod of feed ing is through
the famil iar ga mma ma tch, as shown in
Fig. 4 . Here the radia tor itse lf is ground ed
and the fee dli nc is tapped onto t he radiato r
t hrough a series capacitance . This arrange
me nt a lso provides a di rect ground con
nection for mini mization of ignition noise
and a reasonable degree of ligh tning pro
tection . Feed point la p variations combined
with series capacitor adjustments can pro
vide nearly a 1.0 : I swr at the o perating fre
quency .

T his con figura tion is pa rt icularly adap
ta ble to feed ing existi ng grounded towers as
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"It Speaks for Itself"

A Di vi sion of ECI IAn NCR Subsid iary)

2200 Anvil Street No.
St. Petersburg, Fla. 33710

• • •• BROAD BAND DRIVER

totally solid state and linear from
1.8 to 30 MHZ; it provides free
dom from driver peaking adjust
ments.

• BAND PASS P.A. output filters.

pre-tuned for every ham band

from 160 through 10 meters.

Reme m ber when . . . you m issed
that really rare one ... because he
showed up on 10 when you had a
ho t st ring going on 20 a nd cou ld n ' t
take the time to retu ne ? .. . Or had
to move clear ac ross a band to meet
a traff ic net a nd were late getting
there ? . . . We ll , if you don 't,
S igna l/One eng ineers d o and did
something abou t it! By putting
sta t e-of-t he-art technology to wor k
In a:

SIGNAL/ONE'S eX7 GIVES YOU
Instant Band Change
Without Tune Up.

These remarkable fea t ures actua lly
allow band change from one band
to any other band in t he m iddle of
a sentence w it hout the time co n
suming task s of re reso nat ing ...
that 's sta te-o f- the- art flexibility.

-Feature Thisweather protect ion be cons idered to
minimize circuit losses a nd prov ide for
ma xim um energy transfer. In ge neral, this
implies that all coi ls be sp ace-wo und with
large wire or tubing and that length-to 
d iame te r rat ios be less t han 4 : I (a nd
prefera bly 2: l ). Ca pacitors shou ld be high
quality, ce ra mic insulated o r wide air
spaced variables fo r ease of circui t adjus t
ment and reasonable po wer hand ling capa
bility .

The coaxial fee d tap point will vary
with d ifferent const ructional met hods and
materials and t he optimu m point must be
determined experimentally for each insta l
lation . It will invariably be qui te close to
the ground end of t he coil, v~rying fro m
approximate ly I turn on 2 meters to
possibly 3 or 4 turns o n 20 meters.

Cons truc tion
While th is is not intended as a " ha rd 

wa re" sty le construc tion article, a fe w
approaches possibly wor thy of fur ther con
sidera tion have been accu mulated .

Conventiona l TV masting or aluminum
tubing is read ily availab le , rugged and
inexpensive, although insu lation and instal
lat ion are more di ffi cult than with so me
o ther materials.

Of course, the surplus whip antenna
segme nts and the ir mat ching insulators are
relatively inex pensive , free st and ing to
heigh ts approaching 20 fee t; the y are rela
tively light in weight and are ava ilable fro m
numero us sources.

Insulat ed (or even grounded) antenna
to wers should make effec tive radiators fo r
the lo wer frequency hands, provid ing an
adequa te grou nd rad ial system is incor
porated .

On 2 meters or even 6 , a fiber-glass
fish ing pole covered with shield braid fro m
RG-8 / U and RG-58/ U makes an ideal radia
tor. Of course, 1/8 in. wel ding rod works
adequate ly on 2 meters or highe r bands
also.

Although this antenna will probably no t
compete with a good beam or q uad at
opt imum elevations above ground , it is a
very effective antenna, readily and eco
nomically fa bricated with minimu m facili
ties.

. . . WA/il NGV -
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~e FM mode may have been shelved
.1 with the spark-gap had It not been for

an FCC action co ncern ing the co mmerc ial
FM mobile service. Years back when the
com mercials were growing by leaps and
bounds, it beca me o bvio us that the available
channels were overcrowded. Si nce spectrum
space was at a premium, na rrowe r FM
bandwidths were adop ted in o rder to crea te
more channels. Now t he widcband equip
ment had to be conver ted over to na rrow
band at a cost which often exceeded the
equipment value, or it was junked in favo r of
new equipment. Many progressive o utfits
went the latter route . This increased the
"surplus" trick le of FM gear to a torrent.
And ama teurs, the inge nious scavengers that
they are, scooped t he units up at bargain
prices. Real izin g the potential use of this
eq uip me nt , ma ny hams conve rted the units
for 6 or 2 meters or t o the 4 32 MHz region
(FM' ers call it "450") . Clubs and individua ls
got toge ther and fired the units up o n the
unused higher band edges and t hus a majo r
change was born . These units were fixed
frequency and the new concept of "channel
ized" communication was brought into ama
teur radio. Un like the equipment used by
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the ea rly pion eers, the fixed freq uency was
new to hams and proved to be an advantage .

Afte r a while across the country standard
ized channe ls were ado pted by the var ious
groups . As more gear a ppeared on th e
market , more a mateurs go t on FM . Still the
growth was only moderate . It was spurred
onward by word of mouth and by curious
amateurs who found something besides
images on t he higher two megahertz of their
"Gooneybirds. "

Ii ams, using F M for mobile work. fol
lowed the commercials' lead and set up
repeaters to extend the range of communica
tions. At first these groups numbered be
t ween 3 to 20 hams as a rough average. Then
FM sta rted to receive the attention it de
served in the various amateur publica tions.
This brin gs us to the topic of " The Intell i
gent Use of 2 Meters FM."

Ed T ilton (ARR L, QST offic ial) once said
that repea ters " arc self-defeat ing." There ca n
be a lo t of t ru th in these words, but it
doesn 't have to be so. What would pro mpt a
stateme nt of th is sort'? Well , during the last
few years FM has been growing in drastic
proportions. In the last few years magazine
articles on FM increased interest and many
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repeater groups found their systems filled to
overflowing with new traffic . Many systems
fell apart or moved to less populated chan
nels. So it seemed the blessing of channel
ized communication was ac tua lly a curse .
This unfo reseen problem see ms to be mo re
of ~n opera to r problem rather than a space
problem in most cases. One fact is that an

This Motorola trunk-mount rig is characteristic of
the two-way units of the '50s. A built-in dyna
motor powers the transmitter, while the receiver is
driven with a vibrator supply. The control head,
shown with mike attached, connec ts to the unit
with a long cable.

amateur obtaining a su rplus FM unit rarely
equipped it for anything but the repea ter
input frequency on his transmitter and the
local repeater output frequency on his
receiver.

Ideally , a ham using a repea te r should be
able to transmit on the re pea te r o utput
frequency as well as the input , allowing
" direc t " opera tion without using the re
peater. The use of a repea te r to ragchew
with a lone ham across town is stupid. The
use of a repeater loca te d 20 miles o uts ide of
town to talk across town is equally stupid ,
and both instances are examples of a lack of
courtesy to fellow system users.

Few F~rers seem willing to upgrade the
receiving portion of their unit. They fee l
tha t if they can hear the repeater that is all
that th ere is to it. Period . Case closed. What
nonse nse ! Most units at best are only pass
able for repeater use and almost useless for
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extended direct work . One interesting point
which has not been made is the "capturing
effect" where a strong signal will take over a
weak one on an FM receiver. The stronger
will usuall y ta ke over the limiters and the
weaker is unheard . Let's use our imaginat ion
and explore this point furth er. Suppose we
have fo ur hams on an FM cha nne l using
identical eq uipment. Hams A an d B live in
Getown; and 10 miles away C and D live in
Reaville. Between both towns is a repeater
on a slight knoll. Ham A can talk to B. and C
can ta lk to D with no interference to each
other because of relative signal strengths.
Suppose B and A decide to talk to each over
the repeater. Certainly A and B can converse
via the repeater , but C and D were blasted
off channel by the needless use of the
repeater!

Please don 't get me wrong. I have no thing
against repeaters. A well t hought out and
maintained one is not only a joy to use, but
a pleasure to listen to. A repeate r requires
careful attention for the channels used, and
the technical problems would fill this maga 
zine. In many areas the standard channels
are so crowded tha t it wo uld be impossible
for a ne w repeater to go into o perat ion
without int erferen ce to itse lf or o thers. It
takes only one lid to reduce a system to
shambles.

A ham just getting into the FM game
fin ds a new and strange world when he's first

In the early '60s, transistor units made their
appearance. The two shown here are GE "Voice
Commanders." The uni t o ut of its ho lster is getting
a battery charge from a GE supply built into a
con trot head housing.
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introduced to a repea ter. All tha t is needed
to be successful is common sense and some
knowledge of the operating procedure used.
For instance, you should never hear a CQ
called. Common practice would be, "This is
K I ZJ H mobile monitoring '94' direct" or
"K I Zf lt.repeat via WI BNF monitoring 94."
This is all t hat is needed - if any of the group
is around you will "break" their sq uelch
with your call; and if they feel like chatt ing,
they'll let you know. Contacts through a
repeater are kept short, especially during
"busy" hours when everyone is on the road,
sayan the way to or from work.

Some of the early pona,ble units, such as this
Motorola P33, used "hybrid" circuits, with tube
type transmitters and transistor receivers. The
lower half of the unit shown is a ni-cad battery
pack, and can be r ep laced with the ae supply
shown a t left.

A QSO is thrown back and for th like
VOX opera tion, to a lesser degree. Mono
logues are frowned upon. This allows
a breaker to join or the party to bow out if
he has arrived at his dest ination . Many
(indeed, most) repeaters have dropout timers
that will shut the system off if a cont inuous
signal stays on the input for over a specified
period (usually 3 minutes) , Ge nerally speak
ing, there is no time limit fo r the use of
repeater. It is left up to the intelligent use of
the user; the system is left in your hopefu lly
responsible hands.

One very irritating thing new system users
seem to enjoy doing is keying the repeater
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on and listening to it "come back." (Some
can sit back and do th is fo r hours .) While
most outgrow this habit be fore long, the
repeater operators get "up tight " when they
hear someone playing games with their
system. If you practice such tact ics, you will
be labe led as a trouble so urce.

A prospective F M' er will find, while
browsing through the lists of available FM
units in the ham magazines, a bewildering
array of le tter prefixed mult id igited units
listed with no othe r description present. The
best way to find out what wo uld best serve
your needs and pocketbook would be to
contact an FM'er who has had so me experi
ence. Wh ile everyone has his own brand of
preference, generally Mo torola, GE, and
RCA gear are best bet s since ( I) they are still
in business, (2) technical dat a is easier to
come by for t hese units, an d (3) there will
always be someone around town familiar
with their circuit ry. Also , the re are sche 
mat ic sourcebooks on the markets for GE
and Motorola gear at present.

Once you select and buy your unit , learn
how it works and get familiar with working
on it. The number of new ha ms who can fix
the guts of the equip ment in their car tru nk
is sad ly defic ient. This is one item wh ich
cannot be crated up and sent back to Heath !

The first rig you will want to acquire will
most likely be a mobile unit for the car. A
good mobile starts at $75,00 and un its
converted to t he ham band generally ru n
$25 .00 to $50.00 more. Try to do the
conversion yourself with the aid of an
experienced ha m. That will help you learn
about the unit. Generally, only a retuning is
needed, and sometimes some of the coi ls
may have to be padded to bring them into
correc t range. The mo bile unit might well be
considered as your major piece of gear. The
quarter-wave whip mounted on the trunk lid
or roof of the car is widely used. Higher gain
coaxia1s or SIS-wavelength vertica ls ra te sec
ond and are moderately expensive.

Various stunts can be used to improve the
transmitte r. Eliminat ing the dynamo tor with
a t ransistor su pply and swa pping 6146s for
2E26s is a ty pical modifica tion . Since the
average mobile receiver has a sensitivity of
0.7 /lV (at a quiet ing factor of 20 d B}, your
bes t invest ment is a preamp. A Nuvistor job
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If you haven't

a lready received

a copy of ou r NEW

1970 Cata log of Precisio n

Quartz Crystals & Electronics

for the Communications Industry.

SEND FOR YOUR COpy TODAY!

Somewhere a long the line, in VIr
tually every ham repeater in the
world, you'll find a couple of Sentry
crystals.

Repeater owners and FM " o ld 
time rs" don 't take chances with
freq uency - they can't afford to. A
lo t of repeate r users depend on a
rece ive r to be on frequency, rock
stable... in the dead of winter or the
midd le of July. The repeater crowd
took a tip from the commercial
"pros" a long time ago-and went
the Sentry Route.

That's one of the reasons you can
depend on your local rebeater to be
there (precisely there) w he n you 're
ready to use it. FM'ers use the
repeater output as a frequency stan
dard . And for accuracy, c ryst als by
Sentry are THE standard.

IF YOU WANT THE BEST,

SPECIFY SENTRY CRYSTALS.

"Ask the Hams and Pros

Who Build Repeaters!"

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PH 0 HE: (405) 224 - 6180
TWX- 9 10-830- 6425



will bring a 0 .7 p.V rec eiver down to 0 .5 p.V
or better in most cases. Reworking the front
e nd will get you down to 0 .3 uv or better
with a little effort.

If you do a lot of traveling, you may
desire to work into ,the repeater systems in
the a ~cas you travel through . The hope for a
net work of repeaters all on a national input
and outpu t is unfor tun ately impra ctical.
Wi th the number of 2 meter sta tions cur
rently operat ing, there would always be
so meone from system A gett ing into system
B and vice versa . Coopera ting be twee n
grou ps has not always been in the ham spirit
Paul Sega l wro te about, eithe r. The frequen
cies of 146.34 MH z in a nd 146 .94 MH z out
seem to be the mo st co mmo nly used for
repeaters (see Repeater Directory in this
issue). On 6 meters, 52 .525 MH z is co nsid
ered to be the main repeat er output channel.

WI BNF , the repeater which serves Cen
tral Connecticut , recently added a 146.37 to
"98" repeater system. The 146.37 Mllz
channel had to be created because there
were no mo re available channels in the
populous New England area! What this boils
down to is that you may have to " multi
cha nnel" your u nit so that you can take
advan tage of all of the systems you will want
to use or have access to . To do t his, some
hams sto p thei r cars, go to the trunk , and
manually change crystals as they get into
different repeater areas. This is acceptable so
long as you don 't have to do so often or o n
superhighways. Crystal switching can be
done by diode networks. relays (reed relays
are ideal), or remote oscillator decks. Com
mercial units having more than two crysta l
positions for the receiver or transmitter are
rare an d expensive.

Most hams, aft er being on FM a while,
eventually desire a base station for home
use. Base sta tions whi ch do get into the ha m
marke t command high prices; howeve r, con
vert ing a mobile un it for base use is rela
tively easy since the power supply is the
only major modification to be made in such
instances. Motorola ha s provisions for separ
at ing its series in to three discrete sections:
receiver. transmitter , and power supply . A
receiver may be removed from a mobile unit
and used as a base receiver. Several months
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later it may be used as a mobile unit by
simply inserting it into the mobile case.
These "strips" (as they are ofte n called ) are

The large base sta tions usually have sufficien t ro om
to con tain not only a complete repeater, but the
control equipment an d UHF gear as well. This rack
contains 2 and 6 m eter FM equipmen t as well as
power supplies and "link" equipment.

available for q uite reasonable sums. Since
Motorola (and some o the rs) generall y uses
the same series of crysta l freque ncies for
their entire line of tran smitters, it migh t be
advisable to employ th e same ma ke unit in
the base as the ca r. Receiver crystals don't
always follow this ru le because of d iffere nt
i-f configura tions.

In the past few years, a series of hand
held units (dubbed "bricks" becau se of their
size and shape) have been hitting th e market.
These so lid-stat e wonders are very popular
among hams because th ey were made su rp lus
in commercial service by the advent of eve n
smaller unit s, conta ining int egrated circu its.
The bricks sell in the 5300.00 bracket and
are made by Motorola . These unit s make
ideal second rigs because of their portabil it y
and convenience. But without a repeater ,
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VHF FM MONITOR RECEIVER

their utility would be sharply reduced . At
any rate, the brick can be a lot of fun if
so me o f your friends ju mp on the band
wagon with you .

High-power solid state mobile gear made
by all the big ma nufacturers is now hitt ing
the ham market in small quan ti ties (but
usua lly at prohibi tive prices ). Watch fo r
price breaks in the next few years on these
items. (I was going to get one, but it was
worth more than t he car.)

As a final note, I should mention the
equipment which has come out in the past
year for ham use. These units are generally
all so lid sta te a nd sport mult ifrequency,
small size , battery ope rat ion, and several
o ther feat ures. T he price is around $300 .00
fo r the latest one I have see n. The Galaxy
people have marketed a unit for under
$200.00 which , besides all o f it s o t her
ext ras, o ffe rs variable speech clipping!

This art icle should fa miliarize the u nin it i
ate d wi th at least t he basic rudiments of FM
opera t ion. I hope I have helped t he beginner
avoid so me o f the common pitfalls which he
might have o the rwise st um bled into.

. . . KI ZJH •
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The new VANGUARD FMR·150 is not just another frequency co nverter but a complete FM re

ceiver wit h o utstand ing perfo rmance.

Check the following features and see why it's the best. Collins IF filter for separating those closely

spaced stat io ns you hear together on ot her setse Double conversion to ellmi rs-te interference from

image f requenciese Dual Gate MOS FET RF stage for low no ise..2 uv. sensitivity, and minimum

cross modulat lone Auto mat ic sque lch for eliminati ng nclsee Self-contained soeekere Operates on

12v. D.C. negative grounde Heavy gau ge anodized aluminum case 6" x 7 " x 1·3/8"e Provision for

4 crystal contro lled channels at t he push o f a buttone One channe l of your choice supplied with

receiver. Add it io nal channels avai lable just by p lugging in another cryst al at $4.95 ea . No need to

buy another RF unit as in some other set se Facto ry tuned to cover any 6MHz segment from 135

to 175 MHz.
HOW TO ORDER: The VANGUARD FMA·150 is available o nly d irect from our factory . Include

I remittance in full plus sales t ax if you resid e in N. Y. Be sure to state the 6MHz segment you will

want to cover and the ex ac t push button freq uencies to be included.

VANGUARD LABS ~~f~~N~.6Ril:l"aica Ave.,



Neil John son W20LU
74 Pine Tree L an e
Tappan NY 10983

A lo t of ham operators toss around the
decibels quite knowingly, but behind

this facad e of glib gab, there rema ins the
simple fact tha t some of the best talkers
really don 't know what 's go ing on . You
can hear it on th e air every day, " Yo u're
40 over S9, old man , and this rece iver has a
very scotch Svmcter." In case you don 't
complete ly comprehe nd all th is, please
don ' t feel too badly , for there are quite a
few young hams - and a few oldt imers 
who don't dig this "d B" stuff too well.
Years ago, when I was a new come r to
amateur radio , the subject ap peared fasci 
nating, and equally incompreh ensible .

For simplicity's sake, let us confine our
remarks to decibels (d B, to abbreviate
correc tly ) that deal with power rat ios.
Decib els expressed in voltage ratios may be

•••

•••

of interest to phone co mpany personnel,
but most ham operators are thinking of
their rf output , or lack of it , and that's
measurable in watts. We can genera lize by
stating that the decib el is a nonlinear, or
logarithmic, concept. Let's ta ke a specific
example. A 100W signal sha ll be our norm.
On this basis we can run up the signa l by
+10 dB , and we now have a IOOOW signal.
Okay so far? By the same token if we
reduce power to lOW from our 100W
norm; we have gone do wn by 10 dB.

A little bit of history in the matter may
set things into better perspective. The bel is
a sound power unit , origina te d by the
telephone co mpany people. Clumsy in size,
it got cut down to a more reasonable size
of I /l 0 bel, or decibel. One decibel is the
smallest amount of differen ce in sound
power that can be recognized by the
trained ear on a wire circuit having no rmal
characteristi cs. Generally speaking, the rf
transmission of power through the air
involves fading, atmosphe rics and inter
ference. Due to this combina tion of QSB,
QRN, and QRM it is generally acknow
ledged that it t akes 3 dB of power change
(either up or down) to be noticeable. A 3
dB change in power can be noticed by an
experien ced ope rator; th is would involve a
2 to 1 cha nge in power, t hat is either in
increase or a decre ase.

After read ing all this ja zz in textbooks,
handbooks, and heari ng about it over the
air, [ grabbed hold of a war-wea ry surplus
Variac, and one of the 40 meter ARC-S
"Command" transmitters. I then pro
ceede d to contact a friendly ham about
8- 10 miles away . This was st rictly ground
wave stuff, an d to make sure of stable
conditions, the QSO was held a t 2:3 0 in
the afternoo n of an early summer day . The
OX was all of 10 miles maximum, as
previously me ntioned, an d most of this was
over water. With a little patience , we
spotted a clear frequency , and proceeded
to run the power level up and down. The
ham at the other end was very helpful. You
know what happened ? Be co nsiste ntly gave
me re por ts which closely agreed with a ll
that stuff in the theory books. All the
results were written down in an old log
book , almost twenty years ago.
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With, respect to RST reports. just that's the name of the game - and to

remember that most hams agree that one make a "noticeable improvement" in their
S-unit involves a po wer change of roughly signal st rength, they usually go up in power
6 decibels. That is, a 100W rig would have by approximately 5 times. This roughly
to go up to 400W to get a 6 dB change coincides with our illustration above,
upward. Each time the power doubled , we whereby the IOOW ham rig is increased to
add 3 dB to our calculations. The first 400W to get an S7 signal report up to S8 .
increase from 100 to 200W netted a +3 dB, A quick summary . Do ubling (or halving)
and doubling again from 200 to 4 00W power gives us a 3 d B change . Making a 4x
added another 3 d B to the signal. Resu lts: cha nge - either way - gives us a 6 dB
power quadrupled, and signal reports up by change , or one S-unit. Running a IDOW rig
one S-unit . Sometimes it makes you up to J kW will give a 10 dB gain in power.
wonder if antenna work might not payoff This amounts to an increase in S-meter
better, doesn't it ? reading of about 1.6 units . To put it in a

Another way of looking at the whole humorous vein, the poor little ham with
da rned argument is to think about the big IOOW of power is way behind the com-
money makers in rad io, the broadcasters. mercial sta tion ru nning 10 kW. ..or is he?
When a stat ion owner or manager has the Look at it this way : There is a difference of
opportunity to increase his power, does he 10 dB between 100W and 1000W. Another
go for an increase of 100%? He does not! 10 dB difference between l Ouuw and J0
He wants to be noticeably louder, so that kW . That's a 20 dB total difference. But in
he can sell all those prospective sponsors S-units it on ly figures out to be about 3.3
the idea that he is now "much louder." S-points on our mete r (that is, if you figure
The way it 's generally done is to run the I 6 d B to each S-meter unit) . This may seem
kw broadcast rig up to 5 kW - or the 10 startling, but that's the way it is!
kW outfit goes to 50 kW. These station
management people are in it for money - . . . W20LU.
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ALARM
FOR THE

I ,...,.--;., r-r.1I'J--~CAR
,,
I

A
HAM STYLE
BURGLAR

E ach month I see announcements about
stolen mobile rigs, Until recently the

only deterrent to auto burglars which I
used, was a warning sticker and a fake
key-actuated switch on the side of my car.
Several weeks ago I took the mobile rig
into the shack for a much needed overhaul,
leaving a Heath swr bridge on the floor of
the car, where it couldn't be easily seen .
The car was parked right in front of my
house, and I confidently went about work
ing on the transceiver knowing full well
that no self-respecting thief would bother
my four-door hardtop for the price of an
swr bridge. The fact that my car needed
greater protection was brought home to me
the next morning when I discovered that
my bridge was gone. The crook had
wedged a coathanger between the front
and rear door windows and used it to pry
up the door-locking button. I installed the
alarm described in this article, and it has
proved very satisfactory to date. It can be
duplicated fo r about $5 (and even less if
you have a well stocked junkbo x). The
alarm will cause your car horn to beep o n
and off if a door or the hood or trunk
compartments are opened, and the horn
will continue beeping until you reset the
alarm.

The sensing devices used are the car's
own door light switches. The contacts of

these switches are easy to reach and pro
vide a convenient place to tap power for
the alarm. These switches can turn on your
alarm and still be used in their intended
manner. If your car's rear doors are not
equipped with these button switches, you
may add them by drilling t he appropriate
sized holes, and mounting t he m by t he rear
doors in the same way as the front
switches. At the same t ime you should
mount one in the hood compartment and
one in the trunk and wire these in parallel
with the others. They should, of course, be
positioned so that they are controlled by
opening and closing these compartments.
These switches cost about 50 or 60 cents at
your favorite auto supply shop. You will
have to unscrew some of your car's interior
molding or trim, and feed the wires under
the carpeting of the car. When you are
done, opening any of the doors, the trunk,
or the hood should cause the in terior lights
to go on.

T he master control on/off switch is
usually a key opera ted o ne, and may be
purchased from Lafayette rad io fo r a few
dollars. It should be mounted convenient
to the driver's door, and it is best to locate
it so that is is covered on the inside by
some sort of trim, so that one cannot just
open the door and rip out the wiring. I was
lazy and installed mine in the trunk com-
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will tell you tha t you are hearing your car,
and not just another ira te motorist.

Any type of 6 or 12V dpdt relay will
serve this purpose, providing the contacts
aren't too small. I used one which was
mounted on an octal base, and mounted
t he whole assembly on an L bracket under
the dashboard. There is nothing crit ica l
about the construct ion. Details of feeding
t he wires through the car and opening your
car's in te rior mo uld ing will vary wit h the
particular car.

There are several drawbacks to this
particular system, t he ma in one being t hat
if your car is tampered with and you aren't
around, chances are good that you ' ll wind
up with a dead battery . But , in to eac h life
a little dra in must fa ll. It 's very easy, of
course, for the thief to open your hood
and disconnect the two horns when he
hears them go off. Wit h a little ingenuity
you can ma ke this inconvenient fo r him.
Or, buy a used horn from your local
junkyard and mount it in or under your
trunk, and wire it in parallel with the
ot hers. Your unwanted fr iend will go crazy
trying to find it, and this will also make a
good warning signal for those nasty people
who are always standing in back of your
car when you have to back up. Some bad
guys like to get under your car and cut
your battery cable before the alarm goes
off. You can cover your battery cables
wit h sh ielding from BX cable . It is flexible
and can only be cut wit h a hacksaw. Only
t he very hippest auto burglars carry hack
saws.

There are many other variations and
sophistica tions for t his alarm system,
including a ta pe-recorded message which
te lls the guy what you think of him. With a
little effor t all t he headlights can be made
to go on and off. To complete th e job, a
few warning stickers ca n be added to your
windows and the door-lock buttons can be
changed to smooth cylindrical types which
can ' t be pried up from the outside. There is
pra cti ca lly no limit to what you can do.
But remember, no matter what you design ,
there is a thief so mewhere who, if he really
wants to , can st ill get around any alarm
system.

", K 2JLD -

Car door switches
Additional switches for trunk and hood
Relay contacts.
Key-actuated switch
Heavy-duty auto emergency light flasher
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partment, but this is no t a good pra ctice. If
you are super cheap you can use a single
pole toggle switch and mount it inside the
door to the gas filler cap , wh ere it won't be
seen. So me people have suggested that a
spark from the switch could ignite gas
fumes , but 99% of the time t here is ' no
current going t hrough the switch when it is
being thrown . (Bu t stand by f or that last

h undred th . - Ed.) A popular spot for the
key-actuated switch is behind the head
lights on t he fro nt fender.

And now, about the circuit. As you can
see from the diagra m, t he door light
swit ches will supply 12V to the interior
lights when th e car door is opened. They
can also provide 12V to turn on the d pd t
relay . Co ntact with t hese swit ches is best
made by removing one of the switches
from it s mounting and tapping into the
WIres connected to it , using wire nuts.
When the relay is actuated by these
switches, one set of it s contact s closes and
is connected so as to provide continuous
voltage to the relay coil even after the door
switch is turn ed off. Only turning off the
main switch will release the re lay. The
other set of contacts on t he relay goes in
parallel with the horn switch . The wires
from this switch can be traced fro m the
steering column. When the relay is acti
vated the horn will go on . The heavy-duty
emergency flas her is used to make the horn
blast on and off , a d istinctive so und which

•

~-~~------~--~ CAR ODOR SWI TCHES
CAR WIRIN G~ ./ i TR UNK AND HOOD SWITCHES
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Fig. 1. Schematic of a t y pical a ud io tra ns
form er a nd it s pa rameters.

SECONDARY
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9000 ",
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Clifford Klinert WB6BIH
520 Division Street
National City , CA 92050

where a concept is so logical and uncompli
cated that it is easier to simply know why or
how it works rather than to memori ze
meaningless formulas or circuits. So , ac tually
this project had a much earlier beginning,
with the destruction of about t en dollars'
worth of silicon d iodes. It s fina l success was
achieved after a college course in electronics
engineering, and the most useful informa t io n
is described in this article.

The Transformer
If the builder has an adequate power

transformer for the desired project , he might
skip this sect ion. However, t he desired volt
ages at the desired prices are not always
available, and if the power re q uirements are

T his article originally began as a brief
description of a small power supply

intended to deliver 22Jh volts at a few
milliamperes for a transistorized preampli
fier. However, because of the wide variations
of the components available and the desires
of builders, it was decided to extend this
article into as complete a desc ription as

possible of power supplies in general. The
main objective , of course, is to allow the
builder to design his own power supply to fit
his own needs. However, it is strongly felt
that most readers will wan t to know what
they are doing, even if they can do it quite
well. It is for this purpose that all attem pt s
have been made to include ex planatio ns or
derivations wherever it is possible, especially

small, an interesting subst itu tion can be
made.

Several audio output transformers were
obtained from surplus, but they all had a
600 o hm o utput impedance, and were unfit
for driving a speaker. At the sa me ti me a six
tra nsistor audio preamplifier was hungrily
earing up 221;2 volt ba tteries. It soon became
apparent that the cost o f rep lacing batteries
could easily exceed t he cost of the preamp.
Store-bought power transformers are also
cost ly, compared to the low priced epoxy
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(6)

transistors. It was finally decided to try an
experiment.

A schematic of a typical transformer and
its parameters is shown in Fig. 1. By
assuming the transformer to be 100% effi
cient, we write the equation for the power in
the primary and secondary.

Equation five can be made more useful
by dividing both sides by V 1 2 , and inverting
the result.

v.» _ Z2 Y, 2

2 Z,
To obtain V 2, we take the square root of
both sides of equation six.

The subscript I indicates primary, and the 2
indicates a secondary parameter. Equation
one says that the power in the primary
equals the power in the secondary, which is

P, = P2 = 1,2 Z2 .
(I)

(7)

Equation seven is the final result, and the
output voltage of our transformer can now
be found.

V1 is J 15 volts, the line voltage, and Z2
and Z I are 600 and 9,000 ohms, respec
tively. Plugging these values into the formula
we get :

Fig. 2 . Half-wave rectifier circuit.

equal to the current squared multiplied by
the impedance. If we now use algebra, and
divide equation one by ZI and 12

2
, equation

two will result.

= 29 .3 volts (8)(11 5]2(600 )
9,000Y2

Thus, if 1IS volts is put into the primary,
29.3 volts will come out the other end, and
it can be rectified and dropped down to 22Yz
volts.
Designing the Rectifier

There are two primary factors that work
together to destroy silicon diodes; excessive
voltage and excessive current. An example of
each of the most common circuits will be
discussed, and the ratings required for the
diodes will be determined.

The simplest rectifier is the half-wave
circuit shown in Fig. 2. Assuming that the
reader is familiar with this circuit, we shall
proceed to find the peak inverse voltage, or
PIV required for the diode. Since the RMS,
o r effec tive vo ltage , is given for the trans
former, the peak voltage must be found . The
reader must remember that this is a sine
wave voltage where the voltage varies from
zero to some positive peak value, goes back
to zero, goes to a negative peak value, and
finally back to zero sixty times each second.
A complete mathematical proof would re
quire the use of calculus which is beyond the
scope of this article, but a reference is
given. 1

The peak voltage at the secondary of the
transformer is the effective voltage multi
plied by the square root of two.

(9)
V2 x Y2 = 1.414 x 29. 3 =41.4 volts peak.

(4)

(3)

(2)

(5)

1 2
2

y,2 _ ~

y 22 Z2

Now that equation five is established, it is
possible to find the voltage ratio in terms of
the impedance ratio.

This derivation was given to show how
equation five could be obtained if it were
forgotten or was unavailable. This is
assuming Ohm's law is known and a knowl
edge of basic algebra is available.

1 2 Z2
-:-'-;' -
12

2 Z,

Now the impedance ratio is expressed in
terms of the currents. Since we know that
current is voltage divided by impedance, a
substitution can be made for 1I and 1, .

1 2 Y, 2 Z2
, = Z 2 - --=,'-- 1 ..,

y 2
2 Z,

Z
2

2

By manipulation of equation three (dividing
it out), equation four is obtained.

V,2Z22 _ Z2

Z, 2 y 2 Z2 ,

If equation four is now divided by Z2 2 , and
then multiplied by Z,', the final result is
obtained .
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F ig . 3 . PIV equ iva lent ci rcuit.

across 41.4 volts for a very short period of
time. If R2 is a small resistance, a high
current will be forced through the diode.
This is the reason a resistor is usually seen in
series with diodes in a power supply. Since
the internal resistance of the diode is usually
very small, it is assumed to be zero, and a
resistor is inserted in series to take up the
surge. The resistance is determined by Ohm's
law, with knowledge of the peak secondary
voltage of T I ' and the allowable surge
current. R2 is usually somewhere between
20 and 40 ohms, so by picking a value, say
30 ohms, we can find the allowa ble surge
current. By plugging values into the fol
lowing formula we get :

(10)
I = Y = 41 .4 - 1.38 amperes surge.

R 30

'\ROIol T I

~ '''l-1 -
4 14 -=- -=- 4 14 -

YOllS : = VQTS -
,T T- L...,_ l'I'I'e,.•...J

'"veers

Let 's assume that R1 in Fig. 2 has so
high a resistance that C1 charges up com
pletely to the peak voltage, 41.4 volts, and

' does not discharge. Also, we shall assume
that the top of the transformer secondary
winding has reached its peak negative value
of -41.4 volts. By adding the voltages, we
can obtain the equivalent circuit of Fig. 3,

with 82.8 volts across the diode in the
reverse direction. Recall that conventional
current is from + to - in the circuit con
nected to the voltage source. Since current
flows in the diode in the direction of the
arrow, if current were flowing in the diode,
it would be in the reverse, or inverse
direction. This indicates a peak inverse
voltage of 82.8 volts in this case. To survive,
the diode would have to have a PlY of 82.8
or more volts. We always design equipment
with a safety factor to prevent unexpected
changes. If a safety fact or of 50% were used,
50% or 82.8, or 41.4 would be added to
82.8, giving 124.2 or more volts as the
desired voltage requirement.

The current rating that is most often
given for a silicon diode is for the current
that it will be passing under normal con
tinuous operation. A safety factor should
also be included here, but there are much
higher currents that are present only for a
short period of time. Suppose now, that the
circuit of Fig. 2 has been turned off for a
long period of time. C, will be completely
discharged by R I . Assume that the circuit is
turned on at the instant in the ac cycle so
that a positive peak voltage suddenly appears
at the top of the secondary winding of T I'

Since we know that the voltage across a
capacitor cannot change instantaneously, the
capacitor will appear as a short circuit for an
instant. In effe ct , R2 and DI will be in series

Now, this is a relatively low surge current
because diodes with a few hundred milli
amperes of continuous forward current
rating can have a surge current of ten to
twenty amperes or more.

" "
Fig. 4 . Full·wave cen ter-tap ped rec t ifi er .

Figure 4 shows the full-wave rectifier. Of
course, this circuit can only be used with a
center tapped secondary, so it would be
useless with the transformer that was avail
able. It gives a smoother output waveform
that is easier to filter, and a short discussion
of the PlY should be included.

Figure 4 is a familiar circuit. and just a
glance will show that it is actually two
half-wave rectifiers fed 1800 out of phase by
the transformer. The output is connected in
parallel across C1 and R t • As in Fig. 2,
the peak inverse voltage is twice the peak
value of each half of the secondary plus a
safety factor. The reader should go through
Fig. 4 as we did with Fig. 2 to satisfy himself
that the result for the PlY is correct. Also,
the surge current can be determined in a
similar manner as was done for the circuit of
Fig. 2.
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Now, we turn to the circuit of Fig. S.
which is the circuit most likely to be used
for the application we desire. In order to

equivalent circuit. In fact, Fig. 7 is just Fig.
6 turned upside down when the transformer
polarity changes and the diodes act as a
double-pole double-throw switch to keep the

" 0,

"~ 29 3-..c •~, - "'"
Fig. 5 . Full -wave bridge rectifier.

Fig. 6 . Positive half cycle of the full -wave
bridge rectifier .

study this circuit it will have to be divided
into two parts, one for the positive. and one
for the negative half-cycle of the ac voltage.

I. -
half cycle of t he fu ll-wave

•
Fig . 7 . Negative
b ridge rectifier.

current flowing through the load (R, and
C1 ) in the same direction in both half-cycles.

To find the PIV for each diode, assume
that t he secondary of T I in Fig. 7 is at its
peak voltage in the opposite polarity. Also
assume that C, is charged to the peak
voltage of T I , and there is no voltage drop in
the diodes or R2 . The voltage drop will be
small because the current is small. Now.
showing only the diodes and the voltages, we
have the equivalent circuit of Fig. 8. This
shows how the voltages add to make up the
maximum peak voltages across the diodes in
the reverse direction. Since there are two
diodes, the voltage divides equally between
them", and the voltage across them is
Vpeak . This is one-half of the voltage of the
diodes in Fig. 4, so lower PIV diodes
may be used, but twice as many are needed .

If the same transformer is used, the peak
voltage (from equation nine) is 41.4 volts
plus a 50% safety factor. The PIV would
have to be at least 41.4 + 20.7=62. 1 volts
peak.

If diodes are to be placed in series to
obtain a higher overall PIV rating, something
must be done to equalize the voltage drop
across each diode. All diodes are different,
and one will pull more current than another,
resulting in one diode having a large voltage
across it which causes it to break down and
short out, throwing all the voltage across the
other diode, or diodes, and eventually the
whole string of diodes is destroyed. This was
a common happening when the builder was
unaware of the real meaning of PIV. Since
they short out rather than burn open, the

0,
t-p---a+

"

Fig. 6 shows the half-cycle in which the top
of the secondary of T1 is positive. Note that
the diodes that do not conduct are omitted
from Fig. 6 because they act as open
circuits. We now have a much clearer simpli
fied circuit that will show how the full wave
bridge works. R, is the surge limiting resis
tor and will have a value of:

V k
pea = ~ (surge resistance). (II)

Isurge

Vpeak is the peak voltage at the secondary
of TJ. and since the diodes act as direct
shorts. a current, I. will flow through the
diodes, R2 • and R1 • and C1 . Also note that
C t is considered to be a short circuit for the
surge calculations as was done before. Isurge
is the allowable surge current that passes
through the diodes if the circuit is turned on
at a voltage peak. The reader has probably
noticed that since the diodes offer a short
circuit during the half-cycle that is being
described, a de voltage will be generated
across RI and Cl that will become the
output voltage, Vde- Now. take a look at
Fig. 7, the negative half-cycle simplified
circuit. If the reader traces th e path that
the current travels through D3 , D4 , Rj , and
R2 , it is easy to see that this is the correct

54 73 MAGAZINE



transformer can be burned out if it is not
fused.

To prevent this, voltage dividers can be
placed across the diodes to provide equaliza
tion. Since the diode is operating in its
reverse direction, (very, very small current
flow) the internal resistance of each diode is
very high, and resistors between lOOK ohms
and 500K ohms can be used across the
diodes to provide equalization. 220K ohms
is a typical value. Capacitors across the
diodes can also be used, but can be more
expensive. One should be careful to calculate
the required power or voltage rating for the
type of equalization system to be used. It
should be noted here that it is often less
expensive to use higher PIV diodes and
fewer resistors, particularly when inexpen
sive surplus diodes are used .P Determine the
cost per PIV ratio for each kind of diode,
and be sure to include the cost of equalizing
resisto rs when making the choice.
Filters

The value of filter capacitors and chokes,
and the size of the load will in general
determine the out put voltage and ripple

content. This is, of course, depending upon
the type of circuit and transformer used. It
is possible to calculate these values, but a
number of factors are listed that would
preclude a detailed discussion of this.
1. Very precise results are usually not neces
sary in amateur work.
2. Any parts that are available will probably
be used if they look as if they will work,
regardless of their values.
3. The actual value of a commercially made
electrolytic capacitor may vary by as much
as 60% from its marked value (check the
label).
4. No serious damage will result from exper
imenta tion so long as the voltage ratings are
adequate.
5. It's easier to put it together and try it
than figure it out, in most applications, and
more reliable (no math errors).
Also, it should be noted that charts and
graphs are available which can give a rough
idea of what the ripple content from a
certain type of rectifier will be.4

Final Comments

The circuit of Fig. 5 was used In the

MA Y 1970

power supply shown in the picture. The
filter system used a capacitor input system
with capacitances of 40 J.,l F and a choke
of unknown va lue. The diodes were I N92s
with a PIV of 200 vo lts and a 25 ampere
surge rating. The con tin uo us current rating
was 100 mF, so all ratings were adequate.
It works very well .

•
2 II vee -=-
PEAM -

•

Fig. 8 . PIV equivalent circuits.

The main objective of this discussion has
been to provide information that can be
used to safely construct any type of power
supply from whatever components are avail
able, and little emphasis was placed on any
particular circuit or design. It was decided to
use this approach to allow the reader to
design his own power supply rather than
having to dig through countless articles to
find one that will give him what he wants
that he can build with the components that
he has on hand. Also, the reader appreciates
the satisfact ion to not only design his own
equipment, but to actually know how and
why it behaves as it does.

... WB6Blll •

References:
1. Fitzgerald, Higginb otham. and Grabel.
Basic Electrical Engineering, ~1<.:Graw·lliU.

See page 138 to prove equa tion nine.
2. If resistors are placed across each diode.
Go back and keep reading.
3. Such as Solid State Sales or Poly Paks.
See the ads in the back of this issue after
going back to.read the rest of the article.
4. ARRL, The Radio Amateur's Handbook,
Newington, Ct. See page 307 for filters.
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: . . . . . . . .$95
w h instructions. Specify
transce iver model.
See your Swan dealer today.

,

Now available to provide super
selectivity for your Swan Trans
ceiver. Easily installed in models
240,260,270,350,350C,400,500,
and 500 C.

• Unprecedented rejection of ad-
jacent channel QRM.

• 2.7 kc bandwidth at6 db down.
• Shape factor 1.28.
• Ultimate rejection: 140 do.
• 16 poles. 16 precision crystals

in a lattice filter network.
• Sideband suppression: 80 db.
• Carrier suppression: 45 db with

the filter alone, plus approxi
mately 40 db more from the
balanced modulator.

• Mounting: Same as standard
Swan filter, but taller.



Selectivity has come
a long way.
Today we take to r gran ted shape factors and
ultimate rejection figures that were consid
ered either impossible or extremely expen
sive tw enty yea rs ago. Practicall y all single
sideba nd eq uipment has a pretty good filte r
network in the I. F. syste m to establish the
selectivity pattern. It may be a high frequency
crystal la tti ce network, or the lower frequency
mechanical type.

There are th ree fac tors about th e I. F. filter
that determine how well it will do its job.
The one most commonly recognized ;s the
w id th of the passband, usual ly measured a t
a poin t 6 db down from minimu m atten uation.

This bandwidth is what determines the audio
freq uency range you can transmit and receive
through the filter. The w ide r th e passband,
the w ider the range of A .F. It becom es neces
sary, of course, to choose a happy compro
mise between a narrow bandwidth to help
reduce QRM, a nd a w ide ba ndwidth which
wil l provid e more natural sounding voice
q ua li ty. You 'll find that the Swan filte r has a
2.7 kc bandwidth. This gets us into another
subject which we'Il discuss another time.

Shape facto r is the next conside ration in
measuri ng a filter's quality. This is the ratio
between bandwidth at 60 db and 6 db down,
and is a measure of how steep the attenuation
curve is outside the passband. Thi s factor is
often referred to as "skirt selec tivity." The
na rro wer the passband at 60 db down, the
be tte r the filter will attenuate strong adja
cent chan nel signals. A good crysta l lattice
fi lte r will have a shape fac to r of 1 .7 to 2.0
depending on its center frequency. Best shape
factors are achieved right around 5 me, which
is one of the important reasons for Swan's
I. F. system bein g at 5.5 me. O n th e other
hand, the lower frequency mechanical fil
ters don't have quite as good a shape factor
as high frequency c rysta l filters, a fact which
isn't very well known, and may come as a
surprise to many.

Ultimate rejection is the third, but certain ly
not the least important measure of how good
th e fi lter is. All filte rs eventua lly " fla re -o ut"
at the base of their attenuation curve. Thi s
tell s you how much the filter will a ttenuate
signa ls which are 10 or more kilocycles out
si de the passband. If you have a base attenu-

ation le vel which is down 80 d b, fo r exam p le,
a strong local signal may very well come
through the receiver over quite a large por
tion of the band, and it won' t be his fault!
There's no point in telling him how bro ad he
is if it 's your filter that's falling down o n th e
job. A goo d high frequency crystal fil te r hav
ing 6 or 8 poles wil l reach ultimate rejection
leve ls o f 100 d b, or rnore.rl-l e re aga in, filte rs
in the 5 mc region are better. So, all you
happy Swan owners may as well know the
facts and blow your horn a littl e . CF Networks
has made tha t bea utiful precision fi lte r that's
installed in your rig, a nd it's really a d andy.

The accompanying graph ill ustra te s clea rly
what we've been talking about. But so fa r
we've only been discussing the "standard"
Swan filter, and com paring it w ith other typ i
ca l 9 m e crysta l filters and 455 kc mechani ca l
filters. In case you hadn't noticed, there's a
tall , skinny c urve on the graph that 's a ll a lone.
This is the ne w S5-16 ! Made excl us ively for
Swan by CF Networks, th is 16 po le q uartz
filter network establishes a new standard of
comparison. Shape factor of 1.28, ul timate re
jection greater th an 140 db! A gia nt Q RM
kil le r, the 55-16 wipes o ut strong adj acent
channel interference with unprecedented at
tenuation . And in transmit mode, unwanted
sideband and carrier suppression are both
increased greatly. Fo r a new experience in
Supe r Se lectivity, insta ll the SS-16 in yo ur
Swan Tran sceiver. They are available for the
current 5.5 mc, I. F., or the earlier 5.175 mc
I. F. sys tem. Install ation and adjustment is
qu ite simple, and our famous customer serv
ice department is, of course, avai lable fo r
assistance if required.

Sorry, the SS-16 IS o nly available ior Swa n
transceivers.
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B
l' ing a n e lect n eal engineer and a ham . I
have fo r many years ma in tai ned t he

one-eyed " Gooneybox ." Gonse t 6 me ter
Co m mun icato r in m y cars. cha nging eve ry
year o r so 10 a newe r mo de l ca r a nd w ith
th e change . moving a ll the ha m gear in to
t he new car.

Fo r years . I had no t rou ble ch anging the
rig: fro m one cu r to the next until last
Decem be r whc n I leased a 19 6 9 " load ed "
Buk k Riviera . This car is t rul y a beau tifu l
"mechanism" a nd I could ha rd ly wai t t ill I
could tra nsfe r t he " Halo:' ins ta ll the
Co mm unicator. a nd sta rt transmitting. T he
Communicator fi tted well o ver the hump
of the t ra nsm ission - and, after attaching
the coax. I started u p the e ngine a nd
tu rned on the rig. I was gree ted w ith a
no ise le vel lik e not h ing I had he ard befor e .
I migh t as we ll sit beside the bat tleship
Wisco nsin while she fires a broadside. I was
u na h ie to hea r a th ing ! I was ge tti ng hash
which sou nded like it was ab o u t 80- 100
li z. The n: must be so meth ing w ro ng w it h
my rig. I deduced! Af te r a ll the years it has
been in usc. it probably has b lown its coo l.
I t urned off the e ngine and the noise leve l
went a way. No thing serious. So met hing
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Yale Saffro K9BDJ
7841 Kildare
Skokie lL 60076

pro bu bly was no t grounded properly.
Fo r the nex t five days I bonded. scaled.

a nd t ightened every possi ble joi n t and
con nec tion. But till' noise was sti ll the re
when I t urned the engine on.

Several months passed and it was in t he
spring that I f inally wrote the Buick people
explai ni ng my pro blem. It took I Y2 mont hs
for th e m to come u p with a n a nswer which
I had a lready tried. I had reached a n
impasse !

Aga in . I surveyed the entire car and
tested for various " leaks," search ing w ith a
"sniffe r. " Sure . I could p in d o w n the area
of the noise: bu t now, whi le the engine was
running I had . one-by-one, disconnected
just about everything - yet t he noise pe r
sis ted.

Mo re mo n ths wen t by a nd by th is t im e I
was ge tt ing o ld and feeble and my " Riv"
still had not stopped "generating" a noise.
T he n . sitt ing do w n in the car o ne d ay , I
sta r ted the rusty bra in clicking. Wh y was
my car di ffe rent'? Wha t did Illy car have
that made it so different'? Wha t was it t ha t
pulsed or vibra ted even when the a lter
na tor. voltage regulat o r , and everything
that could be disconnec ted fwd been d is-
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th e house for peer and help , a nd we all
star ted to slowly circle t he car, each tryi ng
to co me up with a solutio n . Where was that
fursh luggincr pu mp'! Here we were. six
engineers - and no one could even suggest
wh ere we might find the fu el pump.
Finally , so meone suggested it might be
under the tru nk floo r - only as a despc ra
tio n move , we look ed. And sure enough ,
the re it was... a black Ba ke lite cap wi th a
blue and a brown wire comi ng from it and
heading in the ge ne ra l directi on of the
front of the car.

Back do wn int o the shack we went to
ma ke up a lo w-impeda nce coil. but here we
had one problem. By th is ti me . the brew
had us sligh tly staggering and no one co uld
read th e grid dip meters. But aft er a co uple
of hours we did man age to ma ke up a coi l.
After it was install ed , I sta rted the engine
and turned the Gooneybox on ... Voila! It
worked. and I immediately made a contact
with a ham about 30 miles away . ['\0 more
hash ~

But where are the 6 me te r ha ms? The
hand is de ad here now!

.... I ,n -

COI L
_ 1 114 ," "" _ 11 TURNS . 18 E ,...II. MEl

/' ....- COPPER WIRE

_FERR ITE CORE

3 / 8 ' " DIA
•

,
.. I,"
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connected '? The answer carne on me like a
flash flood.

Buick ha d do ne us Riviera owners a big
favor : to justi fy increased costs, they gave
us all a big fat juicy elec t ric fuel pump.
Now a ll I had to do is find tha t st upid
r lI lll p - the o ne remaining elec t rical
apparat us I hadn 't chec ked o ut. In yea rs
gone by , the purchaser of a ca r would
receive a book that would tell the grease
po in ts, wear points, ignit ion po ints. ctc. :
so , easing my hand into t ~e glov e com part 

mcnt (i t is so sma ll you have to slide your
hand in );' I gra bbed my instruc tion hoo k
with the tips of my fingers a nd slowly
pu lled the book o ut so as not to tear off
the to p sk in of my hand. I scanne d the
book . No index , and no ment ion of a fue l
pu mp , either elect rica l or vac uum .

I called all my engineer frie nds o ve r to

WOODSIDE RESEARCH CO.
BQX 276, YARDLEY. PA. 19067 PHONE : 215-493-5850

The COMPLETE Code Practice System
MOST CODE PRACTI CE SYST EMS WIL L HELP YOU IMPROVE YOUR RECEIVING
BUT HOW MANY OF THEM WILL IREA L LY HELP YOUR SEND ING? ..

THIS ONE WILL
AND IT INCLUDES A PA NASD N IC
PORTABLE CASSETTE RECORDER I

• Practice receiving with pre-recorded cas
settes

• Practice sending with the bu ilt in code
practice oscillator

• By recording your own sending, you will
be able to spot flaws and errors that
wo uld ord inarily be overlooked ~ .

• When it is not being used for code ', .
practice, the recorder may still be used '" /
around the shack and for general enter- WOODSIDE CS-l $48.00
tain ment purposes

• The system comes complete with a 1 Extra p re -re co rd ed cassettes (1 hr)
hour pre-recorded cassette (specify speed), specify 8 , 16, or 25 wpm .. $5.50
a 1 hour blank cassette, microphone, ear- J o hnson heavy duty key $6.50
phone, and batteries. 110 va c adap t o r $7.00
PLEASE ALLOW $3.00 FOR SH IPPING - EX CESS REFUNDED
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B C

Fig. 1. A n individual plate.

. A

...
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where the heat is removed by radiation and
convect ion of the circulat ing air.

T o make, you need to cu t a half-dozen or
so sma ll sheets o f fairly flexible sheet metal
(2 1h x 4 in. will be about the right size for
the usual PA tube) .

E D

Tubes get too ho t for comfort , burn
themselves up aplenty . _. what to do? Keep
'em cool, boy . keep 'em cool!

Easier said than done, fo r while tubes get
smaller , no body has yet succeeded in min
ia turizing the watt. Of course, you can use a
blower, bu t that brings with it problems of
vibration and noise , both mechanical and
elec trical.

So let's see if we ca n't get that unwanted
heat away much rnorc efficien tly by t he
no rmal method of rad iation and convect ion 
with the aid of flappy ta ilfins! No noise ,
nothing to wear out, and best of all -no cost
... here's how.

Heat is ex tracted from the tube by a
specia l heat-d issipating sh ield made up o f a
series of ind ivid ual tin plates shaped as
shown in Fig. I . End D has direct thermal
contac t with the tube body. ex tract ing heat
by conduct ion , transferring it to e nd E,
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BTl LK-2000 • . . •• ,
maximum legal amatour
input • • • 558, CW, RTTY.
Prlco •••• $79500
BTl LK-2000HD .. •
For heavy duty app1ica•
• ions such as ·MAR5, high
power RTTY and 558.
Price • ••• $89500

SWAN
BAND PASS ANTENNAS

Return Loss Response Band Pass Response

LINEAR AMPLIFIERS

$6.60 PER POUND
SOUND RIDICULOUS?

50 MHz to 52.5 MH z
8 eleme nt - 12 dB $39.95

142.5Hz to 149 MH z
7 element - 10 dB $14.95
9 element - 13 dB $19.95
11 element - 15 dB $24.95

220 MH z to 225 MHz
9 element - 12 dB $14.95

420 MHz to 4!iO MHz
"12 full wave elements-12 dB . .$14.95
"21 full wave elements-14 dB ..$29.95

("each is 2 antennas side by side)
Baluns for above anten nas ea $ 5.00

All p rices FOB STOCKTON, CA LI F.
ORDER FROM,

SWAN ANTENNA CD.
6 46 N . Union - Box 11 2 2 Ph. 4 64·9 8 9 7
Stockton, Califo rnia 9520 1

Not at 0 11 1 That is about what you will pay
whether you buy a box of parts or a fully as
sembled, rug ged , heavy duty BTl LK-2000. Extra
weight means extra dependability, plus: Ade
quate back-up power - Good harmonic suppres
sian. Operating convenience . Eimac 3-10002
- ALe - Fast acting ove rload protection. 80
through 10 mete rs· Prestige styling. Adequate
cooling , eve n on a continuous use basis.

Fig. 2. Plan view of complete shield on tube.

Snip a slot in each plate as at A in F ig. I ,
and a few more as at Band C-cut each slot
sufficiently wide and deep for A of one plate
to slide easily in B or C of the next, the
bottom and tops being level with each other.

To assemble the th ing, slide slot A of one
plate into slot B or C of another. Continue
until you have a circle of plates, with an
opening in the center for the tube and the
flappy tailfins sticking out all around .

Paint all fins flat black. Black has a
heat-absorption characteristic and will
enha nce the overall efficiency of your dissi
pator.

... G3 KPO ·

A good point to remember is that not all
circuits will be able to tolerate the tube
capacita nce introd uced by the shield. Some
experime nta tion is warranted in most cases.
Retuning will be required in virtually every
case. ,

Now try it on for size. If slightly out,
select slots B of C as appropriate. If much
too large, cut a new slot. Slide over tube and
bend or cut ta ilfins to avoid nearby com
ponen ts.

A secondary benefit of the shield is that
it will reduce direct radiation of heat onto
such things as vfo coils and electrolytic
capacitors, where it is defin itely NOT
wanted.

MAY 1970



· .. Breadboard ing the complete [C system. William Ho isington K 1eLL
Far Over Farm
Peterborough NH 03458

T hiS second part of a two-article series
on a reasonable cost, portable " ideal"

i-f for the ama teur homebrewer describes the
design met hod and working breadboard
model of the 1.65 MHz to 135 k Hz con
verter mo dule, a 135 kHz i-f filter which
reall y cuts t he mustard, an ave module for
use with the Motorola HEP 590 IC i-f
amplifier, and the results wh en using the

62

whole i-f system. If you like plen ty of lows
when listening on the bands, this is the unit
for you ; the ba ndwidth is between 3 and 4
kHz, which is cutting it pretty close for go od
voice quality . Of course, when the going gets
real to ugh , you don't care about quality, but
you do care plenty about understanding
what your con tact says. T hat's when a
narrow bandwidth really hel ps.
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The possibilities for the homebrewer with
this double-frequency i-f seem quite inter
esting; indeed , I'm anxious to get o ne
packaged for mysel f, along with a tunable
packaged 10 meter front end for use with
VHF and UHF converte rs .

Overall Syst em
Figure I shows the block diagram o f the

co mplete triple-conversion portable receiver.
Previo us art icles have described detailed con
structio n of various portions of this sys tem.
This section is concerned with the 1.65 MHz
to 135 k Hz converter, the ave module, and
the 135 kHz filter.

article . Of course, you do h ave to add an
ext ra winding or so, but the co il form,
adjus ta ble center threaded co re, tuned wind
ing, oute r powdered-iron core, and the
aluminum case are all there .

On the subject o f mixers, be sure to read
the "trouble" sect io n, where it shows what
happens when you put a high Q coil in the
collecto r circu it of a lively mixer and leave
the emitter only partly tied to ground . In
this condi tio n , you're in grave danger of very
strong oscillation o n 1.65 MHz (if t hat is the
frequency of the output circ uit ).

,
I--,

,,
r-'

t 3~ MH,, FI LTER
..,,,,

( TE N METER ) ,
FRONT-END ,

I
I CONVERTERCONVERTER TUNEABLE , 16~ MHz 1 3~ KHz

:H AL CONT. ,., ,., 1 .6 ~ MHz ,.,
TO 13~KHz

SIX .TWO 28 TO 3OMH,
~32. 1296

r----------------------------,,
OEMOOULJlTOR

,
", , ", ,

r-------------------------------------------,
: UNITS O£SCRIBE O IN THIS JlRTlCLE

L J

Fig. J . Block diagram, ideal i-t system.

'· , t
IK L6c:tc.J

!iK i'lEP es

L 4 - 3 TURNS WIND OVER L2
L~- hULLER

"'"L6 - 3 TURNS WIND OYER L~

FROM FROM
16~ MHz I.T8~ Mi'l ,

I- F OSC . 12 TO 1 3~ KH ,I Ll ~L~ I I- F FILTER7 C;:~'O. "'O~

L1- 3 TURNS WIND OVER L2 i
L2- MIUER"',.
L3- t~ TURNS WIND OVER L Z

Various types of oscillator inje ctions were
tried , an d the one shown in Fig. 2 is the
result. It uses st raigh t link co upling from the
oscillator inductor to the mixer base coil,
and has the ni ce feature that the amount of
coupling is easily adjust ed for the best

Instead of the first crys ta l-controlled
co nverter followed by the tunable 10 meter
front end, you can use a tunable 6 meter job
if you wish, resulting in a double-conversion
receiver. You can even use it that wayan
Zm, but tuning gets pretty touchy then . The
crystal oscillator in the VHF -UHF co nver
ters relega tes the tuning business further
down the line to the 28 MHz region, where
it can be done in a reasonable fash io n.

Once the i-f sys tem is packaged and
installed in a little carry ing rack along with
the desired converter and companion so lid
state transmitter, it should make an ex
tremely interest ing and useful addition to
portable amateur equipment - and at reason
able cost for the homebrewer.

Mixer
In the past I have described several 1.65

MHz mixers, but this is the first using
ready-made coils that you can buy o n the
market ; that is, these are the Miller series,
described in deta il in the first part of this

Fig. 2. 1.65 MHz to 135 kHz converter mixer
detail.

effec t. This is useful because if you under
couple you lose gain, and if yo u overcouple
you can get fr equen cy " pulling" ; unwanted
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harmonic power rises also . You will notice
several windings of only 3 turns or so, which
is a small number at an intermediate fre
quen cy . This is possib le because of the
powdered-iron cup core used, which
increases the magnetic coupling an d the Q of
the coils. Figure 2 shows the mixer circuit
using the Miller coils.

Here's how it works:Signal energy from
the 1.65 MHz i-f module comes in on L l and
is transferred select ively to L2, and from
there to L3, which is matched to the base
input of QI. Oscillator ene rgy at 1.785 MHz
is supplied also to Q1 via L4 , and the two
signa ls are mixed , or beat, in QI , to furnish a
collector output on 135 kHz.

The co llector circuit is tuned to 135 kHz
with a Miller 9054 inductor and a mica
co mpression trimmer of 100 to 500 pF. A
link of 3 turns is wound o n top of the 90 54
winding to couple energy to the filt er. The
base and the emitter are treated in the usual
fashion for de bias, with the emitter heavily '
bypassed to ground , which effectively elimi
nates self-oscillation .

1.785 MHz Oscillator

The basic circuit of this oscillator has not
been changed from that described in the fir st
article , but this time it uses coils that are
readily available. The Miller 90 54 unit works
fir e with the addit ion of o nly 6 turns of
wire to create an emitter feedback tap , as in
Fig. 3 , and a pickup link to transfer the
needed energy over to the mixer.

sure that the outer cup core stays in place
inside the can . Figure 4 sho ws the oscillator
winding details. You must get the direction

U
M I LLER 90~~

' ''$'O[
esc :;x!---l I OVT$lot:

/, J .--,-NEW WINDING L2 .6 TURNS

WIND ON l2 IN~
DIRECTIOfrl AS 1I

"1 0 , 34 DC,C, IS A GOOD
SIZE

I START OF "l EW
~ . WINDING

CRILL HOlE

."

Fig. 4. Oscillator coil detail, 1. 785 MHz.

of the feedba ck winding right or it will not
oscillate. Find the direction of the winding
making up the original 9054 by looking for
the wire coming off the outside and going to
one of the two terminals. Then wind on an
additional 6 turns in the same dire ction
without changing Ll. Figure 4 should show
you exactly how this is done. Join the star t
of L2 to the outer end o f LI at the pin . This
point will now become the emitter tap
co nnection as shown in Fig . 3. Bring o ut the
finish of L2 and connect. it to the B+,
bypassed by C3.

Wind on one turn for L3 on top of Ll
and L2 (a little coil dope help s hold them
o n). I use coil wax for easy changing, due to
my experimental work, but coil dope ce
ment is all right once the circuit is work ing
correctly.

•

•

3-30

C.C.

J

esc ./
.01;::." ....

~ ...... ~
"

J ,
"I TURN TO

S'MIKER

~·300

"(SEE TU T
FIG.4

U
MIL LER
scee

"

."

."
L 1 = Mille r. 9054
L2 = A d d -o n wi nding, see te xt a n d

Fig. 4.
L3 = 1 turn.

Fig. 3. Converter, local oscillator, 1. 785 MHz.

Ho w to do it .Remove the aluminum can
from the Miller 905 4 coil by bending back
the little tabs holding it in place, and make

Fiq, 5. Diode r t tester.

And that's it. You can clip on an rf
detector as shown in Fig. 5 for a check on
power and frequency. Use an ab sorption
wavemeter or a dipper in the diode position
for this test to find the fund amental. Then
you can trim u p to an exact spot with your
receiver.
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The newly designed Apollo is sensibly priced for the maximum number of hams - not
outrageously beyond their reach . It is an invaluable instrument for tune up or testing
of all amateur and low powered RF devices through to 200 MH z. Scaled 10/100 /300
and 1000 watts at 52 oh ms, th e Apollo is unique in that a so lid dielectric heat sink is
used instead of the pesty liquid variety. Moreover, the large easy to read meter is zener
protected in case you apply high power to a low power range. Th e load itself is rated
350 watts in dry air, is made of non-inductive Carborundum and when packaged in the
Apollo can take up to 2KW on a ICAS basis. Addit ional protect ion is provided wit h a
thermostat ically controlled wa rn ing light adjusted to operate when the internal
temperature reaches 175° F.
Additionally. this device enables a direct percentage of modulation readout on the 10
watt sca le (for low powered transmitters].

One more fact, the Apollo load is flat through 40 MHz and usable with ±10%
error up through 200 MHz. With ful i instruct ions and carry ing handle on top it
measu res overall 11-5/8 x 5" wide by 7-314 in height inclu sive of rubber feet.

Save money, know where you are at, and what power you are putting ou t. Tune up by
means of the Apollo Dummy Load only $99.95 FOB Harvard.

HELPING HAMS TO HE LP THEMSELVES

Sensibly priced for the maximum number of Hams.

HERBERT W GORDON COMPANY

•



Use the least amount of power needed to
drive the mixer. This will cut down on 1.785
MHz harmonics and "birdies" from getting
into the front end of your complete receiver.
The value of shielding cannot be overem
phasized. Keep any and all rf out of the
battery leads, and keep closed-in cable con
nections to your beam antenna lead.

The best things for elimination of birdies
can thus be listed as follows :

• Reduce oscillator power.
• Carefully shield the oscillator and mixer,

and filter the battery leads.
• Shield the front end from nearby pick

up .

Note that the birdies are 1.785 MHz
harmonics and are not i-f leakage, which is
pickup of signa ls on 1.65 MHz. I-f leakage is
much more troublesome up front in a
receiver, such as on 10 meters, between the
28 MHz tuner and the VHF or UHF conver
ter. In times past I've been sta rtled to hear a
W9 calling CQ on 2m, only to find he was on
29 MHz. Plenty of VHF co nver ter o utput
swamps such pickup, and good cabling and
front-end shielding help to minimize that
type of leakage.

Do-lt-Yourself-Filter

As mentioned in the diode section (later)
on demodulation , the more tests I make, the
more I like the diode across the entire
inductance ; however , the selectivit y suffers a
little as a result. Looking for that some
times-elusive 3-4 kHz bandwidth, I decided
to check the operat ion of a filter. I'm not
always particularly impressed with the way
some designers use filters . They have a
tendency to use just one filter and a lot of
amplification along with it, and it doesn 't
always so und right in operation. So this one
was sta rted with plenty of reservations; but
afte r several days of trial and retrial it turned
out to be a real goodie. That is, when used in
conjunction with three other o ther tuned
circuits as well as on 13 5 kHz. Figure 6
shows the circuit which is a simple "top
coupled " two sec tion job . There are several
methods of coupling filter sect ions, such as
link, mutual induction, and magnetic
(wound on the same core but spaced ). The
one shown worked out best and is fairly easy
to adjust , with o ne caution : With a given
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number of link-coupling turns, maxunum
transfer of energy may be 10 dB or so down,
even with the best adjustment of C. It is a

II 4T L4
ON 9 060 ~ ,;;- 4T ON L3...JL TO 13!5KHr

FROM 1I ....:lII Lz........ "" ,LLER);311 - I-F

16!5 MHl "I 9060
TO I3!5KHl "
CONVERTER ¥ CI C2'----1:'-+

IOO pF VARIABLE .
HAMMAR LUND OR EOUIV

L 1 "" 4 turns w ound on 9060
L2 "" Miller 9060
L3 "" Miller 9060
L4 "" 4 turns wou nd o n L3

Fig. 6. 135 kHz filter.

combination of the proper number of link
coupling turns (Ll and L4) that produce the
happy result of low transfer loss and mini
mum usable bandwidth.

Theoretical design of filters is a very
complicated affair mathemat ically , with no
place in this article. Just make it as shown in
Fig. 6 and it will do fine. The entire i·f is
already too sharp for a hi-fi AM tuner right
now, and does cut the highs noticeably. You
could add another filter with possibly an
other HEP 590 in between but then you
might not be able to use it on AM voice.

This filter, in combinat ion with the three
•

o ther tuned circuits, has been put to use
here for several days, changing back and
forth between 10 meters , the BC band, and
the signal generator. This BC band can be
quite informative when used with the signal
generator and the amateur bands, because
you do want to be able to understand the
other party to a QSO even though you're
looking for a lot o f selec tivity. When you
have 8 to 10 kH z of flat-top bandwidth, you
can do pretty well on the clear channel
stations. This clear channel business con
cerns the FCC's frequen cy allocations and
does not take into account the ideas of
Canadians, Mexicans, and Cuban broad
cas ters , to mention a few. The best thing to
do for this test is to check your lo cation and
the frequen cy allocations for a strong local
and a not-too-distant next-channel sta t ion in
the daytime . Incidentally , look out for those
BC stations that use o ver 100% modulation.
The most powerful one in Massachusetts
does just that!
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When I check on the signal generator ,
using the filte r , an d measure +1.5-2 kHz fo r
about 6 dB down, I' ve go t a good co mmu ni
cations set bandwidt h . This shows u p on the
Be band with definite cutting of highs. Bear
in mind we are no t ta lking about a S60 0 set ,
which can afford bandwidth switching. This
is just a good home brew fil ter j ob that ca n
be put together on your bench for a few
dollars, plus more than just a few days.

Fo r best resu lts this unit should be
installed in a Minibox , although it also
handled well on a copper-clad 5 x 8 in.
baseboard . You can also swit ch the filt er in
and out, with sui table ca re, as in Fig. 7.

I,

Ii

FR OM 16~ MH: TO
1 :S ~ KH: ~VERTE R

F ig. 7. Bandwidth swi tch, 135 kHz fi lter.

Demodulator

I spent lots of ti me on t he demodulator,
most of it in conjunc tion with the ba nd
width determination and the fil t er oper
atio n, as these all go together to produce the
desired results. The ave system is also ta ilor
ed to fit in with the demodulator.

Believe it o r not, those of you new
readers who have yet to experience hours
long DX work on VH F or UHF , the " rush
ing" so und of the noise made by the re ceiver
itself ca n be important. It should not be a
shrill hiss ; it should be a "businesslike" roar,
of low tone, an d the slightest hint of a

•
signa l, even t he smalles t frac tion of a micro-
volt , sho uld be detectable (by ea r as well as
o n the S-meter) . You can see the logi c of
t his when you co nsider the ba nd wid th of
noise itself. With this i-f sys tem, demodu
lator, filte r, and af, the above is wh at
happens. Of course, you do need a low noise
fro nt end also and th is need automatica lly
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becomes greater as you go from 6 to 2
me ters , and on up.

Figure 8 shows the best circu it fou nd fo r
t he importa nt function o f demodulation .
With th is one you will hear that signal, the af

~~~GE .cr 10K

F ig. 8. Best demodulator circui t.

quality will be good , and your chances of
enjoying those QSOs will be best.

It should be foll owed by a good tone
cont ro l circuit and a good af amplifier such
as the Am perex TAA-300, and a good
speake r. You need so me lows in there to
pu nch thro ugh the QR N.

AVC Circuit

The use of the Motorola HEP 590 as an
i-f ampli fie r results in considerable ad van
tage, but it also changes the ave require
ments, as you will see.

Referring to Fig. 9 , pin 5 of the HEP 590

."
POSITIVE VOLT AGE TO PI". 5. ~90

F ig. 9. Ave module.

is the ave connec tion . When pin 5 has 6V or
more of posit ive vo ltage , the curre nt of Q I is
shunted through Q3 , and ta ken away fro m
Q 2 which reduces the gain of the entire
circ uit. The big advantage with the lC is that
ave can be applied to the last i-f stage, which
is also the sa me stage tha t is driving the ave
system. With a single transistor amplifier
stage, th is is not normally recommended ,
but wit h the HEP 590 it works fi ne. Another
advantage is t ha t you now have places to
install an S-meter that reads forwa rd . This is
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across t he ave amplifier collector resistor
(Fig. 9).

Figure 9 shows the final circuit whi ch
holds the recti fied dc vo ltage do wn to less
than I V- even on those Texas ki lowatts. A
PNP transistor is used in an " upside-down"
fashion as the avc amplifier. An advantage of
the use of an ave a mplifier is that very little
of the i-f energy is needed to operate the ave
system, and no noise at all is contributed by
it to the signals.

When testing this out on a signal, with the
ave module remo ved fro m the IC, the effec t
of con necting or disconnecting C I from t he
i-f was hardly no ticeable. I ma y be a fanatic
on conserving demodulator power and quali
ty. but it sure pays off when listening to
t hose OX UHF sta tions!

When testing this out on a signal, with the
ave module removed from the IC, the effect
of connect ing or disconnecting C I from the
i-f was hardly noticeable . I may be a fana tic
on conserving demodulator power and
qualit y but it sure pays off when listening to
those OX UHF stations !

How it works. Referring to Fig. 9, a sma ll
port ion of the 135 kH z i-f energy is taken
off the IC out put inductor t hrough the
trimmer CI and fed to diode D I . Capaci tor
Cl is a very handy place to adjust the
amount of ave act ion. Wi th a me ter che cking
the de out put of the demodulator, backing
off on CI drops the ave output and raises
the diode voltage to a point whe re D2
overloads. Increasing C I raises the ave o ut
put and drops the voltage on 0 2 to less t ha n
I V on t he loudes t signa ls. You ca n set this
to sui t your own fancy.

The i-f voltage on DI causes negative
voltage to appear at the base of QI (a PNP
connec ted upside-down), which then con
ducts, driving the collec to r to wards t he
+ 12V. This positive out put is filtered by C3
and applied to pin 5 of the IC amplifier
whe re. as soon as the 6V level is rea ched , it
begins to cut down on the gain of the HEP
590. On a very strong signal, like a W5 on
10m with an ordinary band ope ning, this
voltage may reach plus 7'hV or so. It is
perfectly possible to apply the ave vo ltage to
the HEP 590 used in the 1.65 Mllz i-f also,
but this is taken up later, when the whole
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sys te m gets packaged into its 99% "ideal"
form, in Miniboxes.

Don 't be worried about the upside-down
PNP. This is a usual practice nowadays. Just
"stand " on the +12V bus as though it were
the ground, along with the emitter. and Jook
at the ground as though it were the battery
voltage for the co llector. It works!

Complete System Tuneup and Operation

This is where you can really take it on the
chin as you first turn the en ti re rig on, with
unbelievable sounds coming from the speak
er. Too much gain, birdies, lo w-freq uency
burble, high-frequency oscillations , broad
tuning squeals, and assorted tunable hisses
are so me of the things that can assault your
ears when you co nnec t an ante nna, the 10
meter fro nt end, the first i-f, t he second
co nverte r, the filter, the second i-f, demod u
lator, af, an d speaker -and switch on the
battery. (The overall circuit, incidentally , is
shown in Fig. 10 .)

Table 1. Co ils for "ideal" i-f system.

Number of turns
L or coil type Notes
1 1 tu rn Wind o n 9 054
2 Miller 9 054
3 4 turns Wind on 9054 , L2

• 9 054
5 3 tu rns W ind on 9 05 4 , L 4
6 3 turn s W ind o n L 7
7 9 054
8 3 turn s W ind o n L 7
9 15 turn s Wind on L 7

10 Mil ler 9059
11 3 turns Wind on L 10
12 9 054
13 6 turns Add on to L 12 ( text)
I. 1 turn
15 4 tu r ns W ind on L 16
16 Miller 9060
17 Miller 9060
18 4 t urns Wind o n L 17
19 5 tu r ns W ind o n L 20
20 9 060
2 1 10 tu rns Wind on L 20
22 9 060
RF C L arge Self-reso nan t below

100 k Hz

."

TUNE TO
1351(lil

II '"

5O-300pF

1. 18 5 Mli l
TOOl

,.
."

FROM OSC
1.185 Mlil

,.
,.

50-30 0 pF."

TUNE TO
165 MI1.

01--.--, L 4 COAX
CABLE

~O II~ M L1

TUNE TO
I.65MHI."

BOTTOM OR
LEAO.VIEW'

I r-1TUNE: TO
1 6 5 Mi'l l

ARCO

'"1OO- 580 pF

IttPUT

"""TEN METER
CONVERTER

Fig. 10. OveraJJ circuit, i -f system.

, ~ETER
•

."
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".

'" "

."

5-80 pF

';J;
'" II

Av e L INE
."

AReo
'"IOO-580pF

'"

VARIABLE
OR
TRIMMER

135 I(lil

IOO pF

In co mmercial receivers you often see items
such as a 300n resistor in series with the
mixer collector, going to the i-f o utput
tra nsformer, or a large bypass capacitor to
ground on a mixer emitter which at the same
time is supposed to receive oscillator inject-

ion. It does appa re ntly, but only in spite of
all known electrica l laws! Such fixes can be
co nside red legitimate in that they do allow
the syste m to operate in a satisfactory
manner, but in my work I fee l that the
readers deserve to be to ld the truth -if it can
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be foun d! It is no t always easy to dig down
to the basic troubles, though -especially in
cases like birdies in , the front end from a
second local oscillator (or third, when triple
conversion is used) . It also takes space
because when your breadboards are spread
out over two benches (see block diagram,
Fig. I) your i-f, af, and speaker wires can
sometimes radiate just enough spurious to
get back into the antenna wires or front end,
with high gain and loud signals- that is, if
shielding, closed connectors, and coax cables
are not used. A beam, or at the very least a
coax-connected antenna outside the shack, is
very useful.

Mixers in particula r are always suspect for
my money. I have recently changed from my
favorite mixer circuit over to one in which
the mixer emitter is firmly tied down to t he
ground plane, rf-wise . This whole system
performed in fine shape as soon as t he
mixers received the above-outlined treat
ment and ave was applied. The work on the
demodulation proved especially valuable,
allowing plenty of good i-f voltage to be
handled by the diode. This in turn makes for
good avc action, which has been detailed in
the avc section.

You can also see that packaging of each
unit, removal of rf and i-f from the battery
wires, and proper interconnections can be
quite important. The use of a shielded cable
going to at least a two-element beam outside
the shack is recommended .

You do want a powerful, selective, port
able receiver, don't you? One that can be
used on 6 or 2 meters or the UHF bands?
And in a nice little carrying rack with a
companion transmitter? With quite a lot
more work to come in the packaging bit, we
hope to finally provide you with the plans
for such an "ideal" rig, of reasonable size
and cost, for use anywhere.

Trouble Department

You might think a mixer would be the
last item in a receiver to develop real
trouble. After all, it is supposed to just sit
there, and is not supposed to oscillate or
amplify, although some of them do have
quite a lot of conversion gain. What would
you say about one that oscillated about 5V
worth all by itself? . .cut off t he lo cal-
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oscillato r drive, remove any input and still it
oscillates? Well , it happened he re and it
could happen to you . So here I tell it like it
is and I hope it will help you to avoid at
least that trouble. It cost me days and a
burned out HEP 590 too .

Figure I I shows the circuit tha t did it.
DO NOT USE IT ! It so happens that to
make an oscillator, you ground the base, put
a tuned circuit in the collector, and lift the

BASE TIED
OOWN TOO
CLOSELY

TO GROUND \

::IJ"~, .,""" lie

I \,.,,~:; .:
SUFFlClENny

FROMOSC BYPASSEO

Fig. 11. Trouble-prone mixer circuit. (Do not use.)

emitter off ground. See the resemblance? In
that mixer the emitter can be considered to
be grounded through C2, but it is not a
positive ground . Also, the base is not sup
posed to be grounded, but there is a very
short low-impedance path through CI and
L I, or t he base input tap on t he rf collector
coil. Well , to cut t he sad story short, it did
oscillate . . .like mad! So the circuit shown in
the mixer section, Fig. 2, was installed and
so far this mixer has not oscillated since
then. Period .

Results

The finished system was hooked up as
shown in the block diagram, Fig. I, with my
fait hful old 100 ft wire attached to t he 10
meter front end . Being early in t he morn ing,
the first station on the dial was a ZS in
South Africa, pushing the S-meter around in
lively fashion, soon followed by lots of
others over there. A little later W5s ca me
booming in to provide checks on t he ave
section with extra-loud signals. Some of
these latter produced nearly IOV of de
modulator diode output with the ave off.
This overloads it, of course, and it is not
used in this condition. With the ave con
nected it held nicely to I V or lower,
adjustable by the 5-8 pF ave coupling
capacitor. Manual control is applied to pin 5
of the 1.65 MH z IC amplifier, as indicated in
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73 USEFU L TRANSISTOR CIRCUI TS
If y o u ' v e been l o o k i n g for a tra n sisto r c i rc u it to do
a specia l job , c hances are t here is a circui t i n this
book that w i l l g iv e you a head sta r t . It covers
Cir cu i t s for audio , recei vers, transmi tte rs and t est
eq u ipment. $ 1

FM ANTHOLOGY

OX HANDBOOK
Incl udes g ia nt w o rl d c oun tr y-z o n e wal l m ap .
A r t icl es on QS L d esign secret s, w in n i ng DX co n 
t ests, DXCC ru les, DXpedi t ions, rec ipro cal ncen.
sing and many m or e. W or ld p o stage rates, WAZ
rec o r d lists, tim e c h ar t s, p ropaga tion, etc. Spec ial
ham maps and bearing c har t s. A must for the
DXer . $ 3

SIMPLI F IED MATH
D oes ma t h sca re yo u ? - It sho u ldn't . T h is easy -to 
understand book e x plains t h e simpl if i ed expo .
nentia t system o f ar ith m etic , simp l e formulas,
logarithms. a nd their applica t ion to t he ham
sh ac k . 5 0 1l!

HA M TELEVISI ON
T h e Amateur T e lev is io n A n thology IS a co ll ec t ion
of the t ec h n ic a l and const ruction ar ticl es f rom
the ATV Experimen ter , ed i t ed by W 0K Y Q . I f
you 're i n t e rested i n AT V . this is the book fo r you.
I t c overs the g am u t from the simp le to t h e
c o m p le x i n amateur television eq u ip m en t . $3

Vol. I. This book is largely a collection from FM
Bullet in. edited by K6MVH and WA8UTB.
The ma terial is taken from [he edi tions of
February 1967 thro ugh February 1968.

Vol. II. This book contains selected technical and
construction ar ticles taken fro m FM Maga·
zine after March 1968. 53

INDEX TO SU RPL US
Do you hav e a p iece of surplus eq u ipmen t t h at y ou
wan t t o convert b ut ca n 't fi n d a n ar ttc te ? If so . t his
is t h e book yo u n eed . It list s au of th e surp lus
articles and c o nve r sio n s i n popu la r e lect ronic and
amateur m agazines f rom 1945 to 19 66. $1 .50
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V HF A n tennas $3.0 0
A dvanced C lass $3.0 0
D io d e C i rcu it s H a nd b o o k . $ 1.00
P a r am etri c Amp lifiers ... $ 3 .0 0
Coax H an d b o o k . . . . . . $ 3.0 0
H am Te levisio n $ 3 .00
73 Transisto r C i rcui ts $1.00
I nd e x t o Su rplus $ 1.50
OX Handbook $3.0 0
S impl i f ied Math $ .50
F M Antho log y $3 .0 0

D IODE CIRC U ITS HANDBOOK
An inva luabl e r e f ere n ce b o o k . C o ver s rect if iers ,
mixers, detecto rs, modu lato r s, F M detec to rs, n o is e
limi t ers, AGC , BFO/Q-mu lt ip l ier, AFC . Vari c ap
tuning audio c li p p e r s, balanced mods, tte!c .
strength meters, R F probes, zen ers, control ctr 
cuus. etc . 1 11 di ffe re n t c i rc u i t s. $ 1

VHF A NTENNAS
This handbook is a comp lete c o l lec t io n of up-to
date information about V H F and UHF an t en n as,
wit h design h ints, constr uction and t heo r y . If
you've been wondering w hat ar ray you need , t his
b o o k wi ll g ive you enough background to make t h e
r ight dec ision . $3

A DVANCED CL ASS ST UD Y GU IDE
1 28 pages o f uc .ro- t he -mt nute simplified theo ry,
wr itten wi t h t he b egi n nin g r ad io amateu r i n m i n d .
T his unique book covers all asp ects o f th e t h eory
ex am fo r the Ad vanced C lass license and h as
helped h undreds of hams t o sail through the
exam...nothing else like it in print. $3

COAX HANDBOOK
I nvaluable b o o k f o r t h e h am o r th e l ab a nd for
ever y o n e else w h o doesn' t want to h ave to keep a
w ho le library on hand for refe ren ce...or even
w o r se, have to w rite to t he manufacture r fo r coa x
spec. $3

PARAMETRI C AMPLIFIERS
F o r th e ham w ho w an t s to wor k O X o n th e bands
about 4 3 2 M Hz, t h e re is n o t h ing th at can beat t h e
gain and noise fig u r e of a p a r amp. This b o o k shows
you how they work and how to build and u se
them. Lavishly illustrated with photographs and
drawings. $3
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Mod.1 407
$34.95

ppd.

the first par t of this a rt icle. to regu late the
overa ll sens it ivity an d the amo u nt of rece iver
no ise. The result s o f usi ng an excellent
demodula tor. the Amperex T AA-300 "baby
hi-fi " amplifier, and a good speaker now

showed up in a p leasing fashion. Advan cing
t he af gain as fo r use in mobile wo rk or in a
large no isy ro om. e ll'. did not resu lt in ti nny
aud io or disto rt ion . bU I produced good
quality audio which wa s a pleasure to the
ears.

D.pt. H, 196-23 Jomolca Ave., HolIJs, N.Y. 11423
VANGUARD LABS

" ,K I CL L -

T he ave swa llowe d u p 9Q Ifr of t he QSB.
even 100'1- of every th ing that cou ld reaso n
ably be called Q5 . As mentioned in the ave
section. the small trimmer coupling capaci
to r bringi ng i-f e ne rgy over to the ave
mo dule provides excellen t udj ustab lc reg ula 
ti o n of the a mount o f ave you mu y prefe r.

T he use of a good dia l in t he tunable i-f
on 10 meters is imperative for an i-f of Ihis
bandwidth . T he ~liller i\ ID-4 two-speed dial
do es a good job in t hat un it.

If you want to "stea l a ma rch" on my
work he re . insta ll a bandwidth sw itch in
fron t of the filter to cut it in or out. F igure
7 shows this unit. but mind you . I huven"t
in stall ed it ye t. so you're on your own. I
have plugged and u n plugged t he filt er
t ho ugh, many t imes. so I k now wha t w ill
hap pen if yo u bea t me to it. There is an
increase in bandwidth when you cut the
filter out. Th is is good for non-D X contacts
and lo cals. For real DX . switch to the 3 - 4
kll z bandwi dt h po siti o n . wh ic h cuts it d ow n
[Q the minimu m noise con dit ion.

Conclusio n

Design method s. breadboard circuits.
overa ll test s. an d resu lts have b ce n d e ta iled
for you . t rending well o n Ihe way toward s
an " ideal" batte ry-o perated i-f syste m wit h
lo w im age and high selectivi ty . which. w hen
packaged . will be a very useful piece of
equipment for the active V HF - UHF a ma
teur.

T h is w ill soon be matched li p with the
packaged . single-dial. three-gang tuned 10
meter i-f for use with any VHF - UHF
converter. ho me brew or store-bought. Yo u
will then have an excellen t. portable. solid
sta te rece ive: tha t can no t be bough t read y
made on the market today .

HT·46
5 Ban d Transmitte r

Brand New ,
ful l warra nty

Only 5250

All Top Li nes IN STOCK!

v' TRADES v' DEALS v' TER MS

hallicral"!ers
BARGAINS!

6 and 2 VFO
Model HA-2 6. Funda ment al

output 24-27 mHz

$2995

Harrison says - IF BEST VALUE
AND FULL SATISFACTION ARE

IMPORTANT TO YO U, GET YOUR
HAM GEAR FROM

" HAM HEADQUARTERS, USA'"

144-146 MHz In. 28·]0 MHI out
or 146--148 MHz wHh a ncond crystal

A f ull description of this f a ntas tic converter
would fill tbill p_lite, but you ca n take our word
for it (or those of h undreds of satisfied usen )
t h a t it'. the best. The reuon is s im ple-we use
three R CA dual Irate MOSFETs , on e bipolar, a nd
3 diodes in t he best ci rc uit ever. Still not eon
vinced f Then sen d for o ur free catalog a nd get
the fu ll description. p lull phot os and even the
sehemattc.
Ca n 't wait 1 Then send U I a postal money order
for 13".95 and we'll ruah the " 07 ou t to you.
NOTE : The Model " 07 is also ava ilable in a ny
frequency combina tion u p to 450 14Hz (some at
h igber prices ) u listed in our catalog.

'New Yor. Ci ty and State residents add local lal., tar.

SPECIAL
MOBILE MOUNTS

MR-t 50 Delu xe l or SR.150
(Easily modi fied for SR- 400 etc.I

.,. S3• • 5 SPECIAL 51995
M A-40. FOf SR42,46. ccmcrete

with 12V vibrat or cable $ 795

SINCE 1925 k- Send For Latest'V'so n USED LI ST

Ha r r l "H am H"dO " " '''" US A '"
18 Sm ith St . Farmingda le , N ,Y. 11735

- VIS IT OUR NEW YORK STOR ES -
Barclay 51. Hillside Ave. Route 110

at Broadway at 139 St. Farmingdale, t.t.
JU ST OUT! Ou r New Equipment Catal og
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W it h the wealt h of new materials and
devices avai lable to t he ham tod ay.

it seems a shame to kee p on buil ding wi th
worn out and ant iquated methods. I am
spea king of so lde ring , a pro cess that has
changed litt le since the days of heating a
so ldering iron over a n open flame and then
melting wire solder. This progressed to
electrically heated irons o r guns. but the
basic principle remained the sa me: heat the
solder and the terminal.

Unti l recent ly this wa s abou t all we
could usc and we t ried to make t he best of
it. lI eatsinks had to be use d to protec t our
semicond uctors , and of course , we had to
be sure we d idn ' t overheat the PC board
and lift a condu ctor.

Well, there is a way to get around the
problems of cold solder join ts and heat
damaged co mponents: epoxy ! Not the
usual form of epoxy> mind you . but a n
altogether different form -one which is
elec trica lly co n d uct ive, th a t can be cured
a t roo m te mperature. I dashed o f f a line to
Emerson & Cuming in Can ton, Mass. , and
received a wea lth o f informa tion on the
wor ld of epo x ies . I learned tha t t here arc
epoxies whi ch are thermally co n d u ct ive ,
yet still e lect rica l insulators, and that a
product ca lled Eccobond Solder 7 2C was
the IC manufacturer's answer to the solder
o f yeste rday.

I sent away for some of this "solder"
and followed the simple mixing in st ru c
tions. A t est ci rc uit was pu t together using
the liqu id solde r as a conduc tor bet ween a
ba tt ery and a sma ll la mp . It worked like a
copper w ire , and dur ing the cure period

MAY 1970

EWo ! S. Kanter W9KXJ
3242 W. Ho llywood A ve.
Ch icago IL 60645

co uld be moved or remo ved with case.
Ohmmet er checks sho wed that it h as low
resista nce and rema in s stable rega rd less of
the appl ie d voltage .

Next , I tried to solder dissimi lar meta ls
together (a copper wire to an aluminum
chassis ) a nd found it would not o n ly
provide a solid e lec t rical bond. but had
good mechanical propert ies as well . A
friend borrowed some and proceeded to
wire hi s new transceiver using the e po xy
solder in place of regular solde r. His report :
no cold so lde r join ts, no hea tsinks needed,
an d -best o f all-no hea t-d amaged cotn
ponen ts.

The epo x y solder in on e form o r
ano th er has fo u nd accept ance with many
manufacturers of e lec t ron ic equipm ent
since it a llows good rel iable con nec t ions by
unskilled personnel and in many ca ses d oes
away with h ea tsin ks.

Lo o king further int o the ca ta log and
spec sheet s, I di scovered thermally con d uc
t ive epoxies which a llow you to use the
chassis as a hea tsink. All you have to do is
sq u irt a glob on t he ch assis and press t he
transistor int o it. The epoxy presen ts a
thermally con d u c ti ve bond which is st ill a n
elec t rica lly isolated one.

All of the various forms o f epo xies are
available from the major e lec t ro n ics d ist ri 
but ors and may be found in their industrial
ca ta log sect ion. Say goodby e to burned
fingers and solde ring iron s and move u p 10

co n d u c t ive epox ies. The componen t
packaging specia lists did it a long time ago.

.. . 1V9KXJ •
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M
any amateurs come to the point
where they need an extra pre

amplifier for wider coverage with their
mobile FM operation. J have constructed
several field effect transistor amplifiers for
6 and 2 meters whi ch yielded many in te r
esti ng results. Approximately twice as
much gain may be achieved when using a
field effect transistor in the grounded
source arrangeme nt as compared with the
grounded-gate configurat ion for the same
bandwidth; however, neutralization is al
most always required . By using a field
effect transistor in the grounded-gate con
figuration, the amplifier was simple to
build, gave adequate gain and bandwidth
with a low noise figure and ease of tuning.
The low feedth rough capacitance elimina-

•

•

_ - VERTICAL SHIELOS - I
I
I
I

LI 01 2 ...3823

LI . L2 - 2M 8 TUR"'S 16 A.... C; 6M 15 TURfol S 28 AWG

(1.(2-2M, ~ pi' 6M 2 0 pF E F JOH"'SON VARIABLES

· 6",· QH...lT E Z- 5(l
I' '" • OMI.II TE Z- 144FET

Preamplifiers

FOR VHF
FM

Earnest A. Franke WA4WDK/2
108 Matawan Terrace
Matawan NJ 07747

Fig. 1. Cascade preamp circuit , using two
grounded-gate fETs, provides plenty of rf gain
on 6 or 2 meters. Frequency-sensitive values are
listed a t the upper left portion of the diagram.

A grounded-gate FET preamplif ier

for 6 or 2 meters offers high gain,

simplicity of construction
and ease of tuninq.

ted any need for neutralization . The only
tuning after construction is to peak the
two tank circuits for resonance. When the
preamp is used in mobile operation , the
supply voltage may be taken from the car
battery.

The sche ma tic of Fig. 1 sho ws the
2N3823 (or TI S 34) field effect transistor
casca de d in the common-gate configura
tion. An input tank circuit was tried and
replaced by a simple rf cho ke to provide
the rf input load . The low input impedance
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in to a grounded-gate configuration tends to
broaden or swamp any input tank circuit.
The biasing resistor is bypassed to provide
the rf ground. Two I N I 00 diodes were
placed back-t o-back at the input connec to r
to prevent possible overload da mage. Poor
iso lation, especially in the antenna relay.
could easily destroy the input transistor.

Construc tion
The am plifier was mounted on a piece

of copper-cla d printed circuit board . TRe
board , with the copper on but one side, is
cut to length a nd drilled as shown in Fig. 2.
The general layout may be increased if
parts a ppea r too cramped. Notches must be
cut in the vertical shields for the transistor
sockets . The boards and co mponent leads

spread to 3.4 in . long and tapped 2 t urns
from the supply voltage end . Each 6 meter
coil is wound on a 3/8 in. diameter ro d
using 13 tu rns o f 28 AWG wire, tigh tly
spaced and tapped 2 '11 t urns fro m the
cold end . Care must be taken when solde r
ing the leads to the Johnson capacitors.
The stato r plates are held in position by
solder during manufacture and may fall
apart when heated. Maximum capacitance
values of 5 pF fo r 2 meters and 20 pF for 6
meters were chosen for the variables so
that they would be in their mid-position at
resonan ce. The out put tap may be varied
to determine bandwidth and gain. The
positions shown here are not critical , but
are a compromise for broad bandwidth.

A CU-2 10 I A Minibox is drilled to allow

14 6 9 4 l,l"'1
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Fig. 2. Sketch shows layout of FET preamp.
Note use of shield walls between stages.

o '--+--+- +--+---.,- -+
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FJ'lEOUE 'lCY ( M H II

Fig. 3. Gain·pandwidth curves for 2 and 6 meter
version s of the FET preamps. Note that gain
peak s a t about 20 dB in both instances.

are then clea ned with steel wool to prepare
a good solde ring surface. After the so ckets
are mounted, the vertical shields are sol
dered in place neatly and evenly using a
small solde ring iron . The sta ndoff button
bypass ca pacitors are so lde red firmly to the
board . All ground con nec tions are made by
directly so ldering the part down on the
copper.

The 2 meter coils are wound on a J4
in . dia meter rod using ' 8 turns of 16 AWG
enamel-coated copper wire . T he coils are

passage of the connec tors, sockets, and
capacitor sha fts. The printed circ uit board
chassis is then bolted to the Minibox top
and labeled with dry transfers o r decals.

Performance
With a 12V supply, the preamp draws

about lOrnA total current. The two
ca pacito rs are tuned to resonance simply
by peak ing on noise. Figure 3 shows the
response cha racte ris tics of each preamp .
Fro m the results shown , the 2 meter
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Direct froTn ';'3

TWO GREAT E&E HANDBOOKS

radio
handbook

RADIO AMATEUR'S

HANDBOOK
eeveoeeencn e d 'tton

William I . 0 ..... WGBAI

,,
i

,,,

I

I-
I
,

Regul.dy...s 12.95 / A STEAL at S 10,

The Rad io H andboo k is hv far the biggest
and the best handbook in print. Here is you r
chance to get th is great book at a substant ial
discount, if you act fast. We have a limited
quantity on hand and when they are sold tha t
will be the end of the ba rgain .

T he Radio Handbook is the on ly handbook
that has all origina l material ra ther than just
repr ints of magazi ne a rticles. The hu nd reds o f
const ruct ion project s w ere bui lt spec ia lly for
this handb ook b y top amateur rad io b u ilders.
H ardbound, with some 850 pages of theo ry ,
const ruction projects, and referen ce d a ta cover
ing every aspect of amateur rad io.

, , , a sellout
at radio stores from coast to coast!

Want to build a repeater?
Or improve your existing site?

Whet her you 're a newcomer or an
ol d ti mer, you' ll find "The Rad io
A mateur 's FM Repeater Hand
book " to be the most valuable
repeater aid you ca n get.
The Repeater Handbook contains
208 pages of usef u l, har d-to-come
by information, and it's written in
an interesting, personal vein,
A wealt h of informat ion.

GET BOTH OF THESE GREAT HANDBOOKS
WHILE THEY LAST-FORTHE LOW LOW PRICE OF ONLYS15.00

ZIP=c::--"-.,.,--.,,..,-

D FM Repeat er Hndbk D BO'hHndbks
I enclose $6.95 I enclose S 15

[MAILTO 73HANDBOOKS~ETE RBOROUGH-N-H0345S- -

II NAME CA L L _

II ADDRESS _

I CITy 1ST A TE::-:-----;=== _ _ --,-;----::
'DRad io H nd b k
I I enclose S 10

Use t he coupon to order
t he Rad io Handbook,
t he FM Repeater Hand 
book, or t he special t wo
book package,
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is designed to allow the CW operator to transmit
morse code with a MINIMUM of hand motion. No
other keyer exceeds the OK-} in this respect.

THE DK-l DIGITAL KEVER•
.....

-

01(·1.,."., .....
0"" ' ''~" ..".... ,..•

• Code speeds from 7 to 60 WPM with correct inter-letter and inter·word spacings
• Mercury reed relay for transmitter keying and receiver muting • Input for
manual key • Keying monitor with built-in speaker • 18 integrated circuits. 12
transistors, 5 diodes

,"0'''' ''·

-

•

PPD. Ca NT. U.S.A.

From Dist ributor or
Direct from Factory

3201 HANDLEY EDERVILLE RD.
FORT WORTH TEXAS 76118
817 / 268-1611

-
()RD, Inc.:

-

These examples illustrate the m in im um hand motion requi red. The dot and dash keys m ay be closed
or released in the order indicated within m icroseconds of each other.
"A"---elose dot-dash key. During the dot or dash, release dot-dash key.
"R"---elose dot-dash key. Du r ing the dash or second dot , release dash-dot key.
" P" -elose dot -dash key. Du ri ng t he second dash o r dot , release dash-dot key.
"Lv-c-Ctcse dot key. Du r in g t he f irst dot, flick t he dash key. Rel ease dot key during the last d ot.
" B"-Close dash-dot key. Release dash key at any tim e during t he

three dots and dot key during t he last dot; or , rel ease dash.
dot key during th e test dot .

" Doub le Da sh" --close dash-dot key. Release dot-dash key during $124.50
the la st dot or dash.

Not e t hat in t he above exam ples, only one d epress.
release cycle of t he dot and dash keys Is required .
All letters, numbers and punctuation ma rks f[l ay be
generated using variations of t his technique.WRITE FOR

FREE
BROCHURE

amplifier needs only to be peaked on
146 .94 or J46.34 MHz, the most popula-

ted FM channels, fo r 20 d B gain. With a 3
dB bandwidth of approxi mately 3 MHz,
the amplifier has at least 16 dB gain over

•
the ent ire 2 meter ba nd when peaked near
146 Mllz. The 3 dB bandwidth of the 6
meter amplifier is only 2 MHz. When
peaked at 52.525 MHz, the amplifie r will
have greater than 20 dB. The addition o f
either prea mplifier should help to solve
many of the sensitivity problems, especi
ally with the olde r equipme nt.

.. . WA4WDK /2 •

WHEN IT COMES TO ANTENNA SYSTEMS..• IS YOURS
a space problem? a budget problem? an applications problem? an installation problem?

or simply a problem of where to buy?
Y o u r one-stop solution is ANTENNAS. I N C.
ElCclusi vely spec ialists in radiating systems. co m p let e systems or any component part .
Arrays-complete or in kit f orm. q u ad s, yagis, d ipole assemblies, ver t ica ls- f i lC ed or mob ile, t owers,
masts, ro t o rs, guy and co ntro l c ab le. transmission line, c c ex relays and switches, co nn ec t o rs and
adaptors, test gear, technical publ ications, c o r rosio n res istant hardware, corrosion proofing c hem ica ls.
insu lators, in st all at io n and wi ri ng hardware, aluminum tubing and plate, wi re , and much , much more.

I f your requirements are for a co m p let e system, major components, o r the smallest yet important
piece of h ard w are-

Our prices and deliveries are hard to beat . . , anywhere.

ANI[NNASINC Dept. B, 512 McDo nald Road ~:Te~:~~:: ~~~~:~:lo~u;u~n:~:~~:gl , . Leavenworth, Kansas 66048. . . , no cha rge of course.
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F ig. 1: Circuit diagram of audible " idio t light"
alarm.

The alarm itself (see Fig. 1) consists of a
l 2V buzzer. and the reset circuit is com
posed of a small spd t relay and
a momentary-contact spst pushbutton
switch. The alarm is connected to the id iot
lights through a number of dio des which
serve to allow the different ligh t circuits to
trigger a single ala rm without shorting all
the lights together.

When one of the idiot lights comes on,
the voltage is passed through the appro
priate diode, through the relay contacts,
and on to the alarm buzzer. When the
driver wishes to silence the alarm he pushes
the switch; this shorts the normally open
relay contac ts, and results in t he current
being diver ted from t he buzzer to the rela y
coil. T he re lay is now energized and holds
the contacts closed, leaving the buzzer
disconnected . When the fault is repaired
and t he light goes ou t, the re lay is no
longer energized and returns to its normal

rav
BU22ER

I DISABLE
__ SWITCH

"

DIOOES ARE
20Pl\/,IOA

TO AODITION AL
CIRCUITS

T he wa rning or " id io t" lights provided
as replacements for dashboard meters

in most modern automobiles leave a lo t to
be desired . T wo of t heir more o bvious
shortcomings are : (I) they may be illumi
nat ed fo r so me time before being no ticed,
especially on a bright sunny day ; o r (2 )
they may burn out wi thout wa rn ing,
leaving the d river with no warning at all.

Taking a leaf out of the aircraft
design ers handbook , what is needed is a
me thod of drawing the driver 's.attent ion to
the lamp s as soon as they light , as the
malfun ction may be serious enough to
require im mediat e attention. The device to
be described will cause t he illum ina tion of
any idiot light to sound an audible ala rm.
T he' immediate disadvantage to such a
system is tha t if the light remai ns on fo r
so me time (as, for example, if you have to
drive so me distance to a service station ),
th e con ti nuous sounding of the alarm
could beco me dangerously d istract ing. To
prevent this, an "override" switch has been
incorpora ted to disable the alarm once it
has served its purpose . However the circuit
incorporates an automatic reset feature
which will rese t the alarm once t he fa ult is
corrected, so tha t the next ti me an id io t
light co mes on it will so und again without
the nee d for any act ion on the par t of the
driver. An added fea tu re of this circuit is
that if the faul t is not corrected, the alarm
will come on next time the car is started:
also, each time the car is started. the alarm
will so und fo r a mo ment as an automatic
test of it s readiness.
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D. J. Holford
RR 1, Enfield
Rants County
Nova Scotia, Canada

DIS ABLE

position. resulting in the buzzer again being
connected to the input ready to sou nd off
next time a light is illuminated .

The alarm is not restricted to just those
fun ctions provided by the idiot lights, and
ca n warn o f any situation capable of being
indicated by an electrical signal. For
example, it could be used to warn of lights
being left on when the ignition is off by
use of a suitab le circuit.

to do is glance up to see what happened .
Another good place for those who have
given up smoking is to make a small box
which will fit in the ashtray space, and
paint it to match the dash . Since there are
very few parts, and they can all be minia
ture. it does not require mu ch space.

I have not included detailed layout and
construction plans as t he des ign can be
easily customized to your own car and
persona l desires. The circuits will all be
basically the same , but the placement of
co mponents will vary . Also some may want
duplica ted ligh ts an d a custo m warn ing
panel, wh ile others will conceal the buzzer
under the dash, and only t he switch will
show.

Any small 12V spdt relay wi ll do, plus
a 12V buzzer, a pushbutton switch, and
the required number of diodes. The diodes
are not crit ica l as long as they can handle
about lA at IS -20V. There are a multi
tude of diodes and relays available at low

pri ces so the const ructor sho uld have no
problem obtaining parts.

Construction and installation can be
easi ly accomplished in o ne evening , and the
result is an im pressive and effe ctive addi
ti on to any automob ile.

If you decide to add the duplicate
lights , you ca n obta in small self-contained
12V pilot ligh ts at the local rad io store for
a small sum. One final point to remem
ber: The diodes must be insulated from
ground , as both sides are ca rrying 12V.

... D. J . Holford -

...,\R"' ING
LIGI1TS

o d 0

Fig. 2. Suggested mounting method and panel
layout.

The diodes and buzzer can be concealed
out o f sight under the dash (Fig. 2), and
the on ly item which need s to be exposed
to view is the pushbutton disable switch ;
however, I prefer to have an integra ted
warning panel which saves having to look
around to see which ligh t is lit. I duplicated
all the normal warning lights, plus others
for the additional circuits which can trigger
the alarm, and installed them all in a small
ma ster warning pan el together wit h the
disable swi tch.

The re are a number of suitable locatio ns
for such a pan el. The easiest and mo st
obvious is under the da sh , but items under
the da sh have a hab it of getting in the way
of knees. I preferred to ma ke a small panel
and install it in the center of the roof
above the rear-view mirror, where all I have

•
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HOliest lnjun . .. you call build one ill your cigarette lighter!

Y O U ( a n rea lly hid c t h is o ne C'Vl'1l in

th e skin o r a hear! II 's only .11,1 x J~ x
J /R in .. is crys!al co n trollcd . p ut s our up to
I" \\:11 1 on b me ters. a nd (all h e used for

b iol o g ica l wor k. su rviva l unit s. e t c . Wit h ;J

o in. ant cnna lvc 11I...-ard it o u t t o 15 m ilt- s .
This ur ti clc d escri bes wha t can be d o ne

011 VII I" toda y wi th o ft- t he-shelf suhmin i

:JILIn..' i t e m s . Of course you d o ha ve to look
hard fo r some of t ho se shelves bu t t hey

arc availab le .

The Crys ta l
As far as I know \h:Co y is thc sole

manufacturer of a ... ui tah f ... c rvstal Icss t ha n

IIX ill . thick . \ h:Co y has a special glass
blower (from t he Di ll Coun try"! who
e ncloses t hc t iny little crysta ls in glass .
lhcsc gems wo rk . and work extremely
well . I've even ru n 15 m W th ro ugh t he

crysta l itself a nti so fa r no trouble .
Fi g ure I shows a ske tch w it h d imcn 

sions of this jewe l in its T y pe ~tM glass

p:..rckagc .. Of cou rxe thcy d o n 't j ust give

t he m away, h u t where I' ISl' can you ge t om'

80

1 10 mils t h ic k '.' Th ere is s t ill t he ne xt si ze

u p , t he r-.1.~O , w it h a "Iin I.:a n " hol d e r w hic h

is I X3 mil s thick , if yo u have t he room.

I rccc n tly ucquired two o f th e t-.l\lun it s

a nd t he y ho t h worked immcdiatcly in th c

ci rc u it shown in Fig . .2 a nd ha ve con tin ucd

to wor k eve r si nce : so the y urcn't j us t

ptc ccs o f cos tu me je wel ry.

_~0 28 , " ..

- ,

,
.. Ol e: Le: ADS

Fig. 1. McCoy 's Type MM crystal is an incredibly
small e tement enclosed in a tiny glass package nor
much larger than a thick-tilm capacitor chip. L ess
that 1/8 in. thick, the area of the crystal is about
!4 in. sq uare.
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NOTES ,
1. " Gro und" IS the coooerc tad
baseboard p lus t he ba ttery .
2 . J l should ligh t a No. 48 or
49 pilot light bright .

3. L 2 w i l l vary wi t h anten na
sue.
4 . Check f inal tuning care fu lly
w i th CIA and C IS co m p ared
to a No. 463 Areo m ica t r im 
mer , 10 to 180 pF .

s-so er J t

C3 C-~DLOW
- IMPEDANCE (50

OHMS) TEST JACK

LI
•

L2

CI A 01
4 7 RATIO

~r 6 /4

CI. CRYSTAL
15 HEP 55 _ 50·52 MHzr 5K

•
10 V

IK r-
01 70

4 OR 6 ,n
BRASS SHEE T
2 T0 4 r.l 'LS
THiel<

Fig. 2. Even though {he transmitter packs down in densi ty to about the size o f a po stage stamp, the
circuit is straightforward and without surprises for the builder.

Transistor

Just for fun yo u mi ght say. I soon tr ied
the Motorola IIEP 55. hut after chec king
against o thers of t he same size o r sma ller. I
stayed with i t. Aft er all. it's only S I.~O. it
is plast ic. and can easi ly be filed d own to

t he desired 1/8 in . t h ickn ess. Till' p las t ic
takes up a bout a third of th e overa ll
thi ckness of t hese lit tl e powerhouses. so
you can ea sily file down 10 . 125. a little o n
ea ch side. I also checked o ut severa l d ozen
of them fo r " activity " in t he ci rcui t of Fig. 3.

m 1-7 pF

HI Z
loon OUT

Ion HEP55
I I

~I E
B IK

5K
,,'7 C2

small vari - LO Z50APes. or
-MHz OUT

nobs in pF .01fixed capa-

P J
:¥CI•RED 1I+IOV

BLACK
m COPPERCLAD

NOTES ,
Cl and C2: 100 pF
able Hammarlund M
similar . Calibrate k
for substitu tion by
c.tors later.

Fig. 3 . Breadboarding the transmitter into a test configura tion with regular-size component w ill give
you the chance to get the "feel " of the circuit and its capa bilities.

MAY 1970 8 1



9AM-12 NOONSATURDAY MAY 16th
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•••• COME TO THE

by grad ing them as very go od, good. and
fair. I got about 10 in the very good
category. The rest go fine in i-f circuits , so
that se tt led that question.

~ I have run 4 5 rnA at IOV for hours at a
time, getting o ver 200 mW output o f rf
with no troubl e o f any kind ; so there 's no
need to fear pushi ng a little if you have a
few extra on hand .

Coils
There are two coils, one of which is for

loading the 6 in . antenna. Made by
Piconics, a suburban Boston co m pa ny , the
coils are tunable and tiny (less than 1{8 in.
thick), The tunable feature is o ne of t he
major advantages of these coils because , as
far as I know. t here are no variab le
capacitors in existence less than 1/8 in.
thick .

Just to see what effect the tiny coil size
had on the power o ut pu t , I cu t it down
and kept cutting down until I reached the
size of a piece of spaghett i about 80 mils
diameter, wound with 34-gage wire . Even
though I sq uashed it almost flat , the
o u tp ut power remained the same. When

the circuit is properly tuned and loaded the
coil really doesn't make much difference .
Once agai n, the influence of the matched
circuit and the loaded Q! If the proper
amount and phase of feedback is there,
which it is in this case , the rf output almost
burns out a No. 48 bulb .

The circuit tunes broad but correctly
and smoothly, and stays exactly on 50
MHz, or 50.4, or on whatever frequency
the crystal is ground for. It also stays o n
the air, which is very importan t. As usua l
with any crysta l oscillator, load it up t o
where it d o es go off the air, and then
unload it so that it stays Oil the air with
whatever battery vo ltage you may choose
to use as the end of the battery life.

Breadboard Test
Use the test jig of Fig. 3 wi th large

variable capacito rs for t u ning up and
checking out the subminiature components
before you mount and solder them into the
tiny "chassis." I found that 15 turns of
wire (32 or 34 AWG) with the crystal
feedback tapped on at 5 turns from the
low end was very good . Ten turns of 26

$169.95

Rock ville. Conn. 06066

(XYRA
SP(CIAl

COMBINATION

o 
(0\C ,......."i~ O'

t-\°o.O' P- .
IO\..~ 0100 I'

~\ 1'010
lOCO

?' Complete VTR Recording System

All BRAND NEW

1 - Norelco VTR EL3401A/54 5585.00; 1 - TV Camera T K-204 VD·4 $1 69.95 and
1 - Canon TV- 16 1" F1.4 Lens539.95. Value 5794.90 - Special Package Price $749.95

Stock 'SOOO-WG. S hi pped via REA or truck , chgs. co llect . Details flyer 970J2.

DENSON ELECTRONIC CORP.
12031875·5198PO Bo x 85, Longview St.

$585.00
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Fig. 4. Layou ts and dimension of some of the
"micro " components in the postage stamp trans
m iller.

tha t someone makes one that's o n the shelf
ready for you.

Resist ors
Sprague Elec tric, Nashua, N.H., ma kes

good 1/20 'watt resisto rs. T hey are precise
and tiny , and they work . Figure 4 shows
dimensions. 'Nuff sed .

Capaci tors.
Republic Electric makes ca pacitors up

to the .0 I J.1F value used here . T hey have a
maxim um diameter o f 60 mils. That's
under JII 6 in. , in ca se you haven ' t been in
a ma chine sho p la tely . Every one of t hese
skinny cylinders has worked properly . I
don't know how t hey do it but I'm go ing

to find o ut soon with a visit down into the
wilds of Patterson , N.1. to see for my sel f.

Mounting Strips
I rea lly had to turn on t he old imagina

tio n for this one. Past readers may recall
my freque nt use of .0 21 "common pins,"

SOlOER STRIP
\ ! SOLOER

T . \~~3 11l_ F I B ER GL ASS
.I r~l n- ~ 032 ' 11

• - COf>P£RCLAD

Fig. 5. Side view shows terminal suip utilization
and moun ting technique. '

brass, nickel plated , for terminal stri ps,
hammering them int o 20-mil holes in fiber
glass strips o r linen-base Bakeli te . Well,
these are too big for this job! So I cut up
so me of the linen-base Bakel ite stuff in to
square cross-section rods and drilled
thro ugh the sides of them, as in Fig. 4C.

Figure 5 sho ws the drilled st r ips, o r
" logs, " with a sma ll strip of I ~- o r 3-mil
fiber glass under it for security aga inst ends
of components o r wires shorting to the
base plate , and exa mples of componen ts
used . You can dri ll as many holes as you
have wires or so lde r two or more wires
together on one side of the st rip.

Chassis
F igure 6 shows the baseboard cut out to

receive t he major compone nts , w hich are
the coil, the crystal, and the tra nsisto r. As
these units are over 100 mils thick they
canno t be mounted on top of the base
board but do very well in the cutouts with
coil ce ment or other types of embed ment
added later. Although I a m showing one
example of a circuit with the 1/8 in . thick
techn ique, you can of course use th e same
method for o ther circuits. I have gon e u p
to 43 2 MHz with thi s type of const ruct ion,
so various things ca n be done a t the 1/8 in.
th ickness. After mount ing and so ldering,
you can also use high-tempera ture coil wax
for a test unit whi ch you might want to
change later. T his can also be used for a
"next to final" model.

Batteries
In my q uest for a rea lly tiny batte ry (1/8

in . thick) . I found tha t only t wo qual ified

1'{ e>
ltrn

" ••·.,7
B Inow .0 9 0 Ill. W/
RESISTOR ( V-

I:. TERIIl INAL STRIPA .TUNABLE COIL

Awe on a t hread ed paper fo rm was handy
to start with , a nd sure-fire fo r use o n 6
meters.

If you ca librate the knobs o n the
var iable ca pacitors you ca n then su bst it u te
fixe d values later when you get down to
the subminia tu re size, and do t he tuning

•
with the Pico nics coil. T his ti ny wonder,
show n in Fig. 4 , actua lly has a co re which
moves in and out by means of threads in its
nylon ho lder. Don't fo rget , you've go t to
tune so mething. It is possible to substi t u te
fixed values o f ca pacito rs and make it
work, but I'm assuming you 've ha ndled
enough transmitters to know t he value o f
tuning up. A good Piconics co il for 6
meters is the o ne labeled BI 21K 71 3Yl.
T hat 's q uite a mouthful , but it no t o nly
indicates the inducta nce but t he ratio of
the ta p position as well - just be happy
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Fig. 6. ~lowup top view shows layout of subminiature oscillator. Actual physical size of unit will be
3/4 in. square.

as "desirables," and one of these was
ultimately eliminated by testing. The two
candidates were the silver oxide and the
mercury types. The dimensions of the
smallest is shown in Fig. 7. For up to about
100 mw output, with a battery drain of
about 20 rnA at lOY, a check was made on
the above types. The silver oxide battery
lasted 30 minutes and the mercury battery
65 minutes. Of course, these tiny power
sources are not, absolutely not, sold for
any such use . In fact, the engineering
department heads of the two largest bat
tery companies tend to either raise their
voices or hang up the phone, or both, when
they find out what you really want out of
their little aspirin pill batteries.

There are two immediate solutions:
reduce power, or reduce the time on the
air. For some uses - such as continuous
monitoring with voice or other sound
modulation - you have to reduce power

for any reasonable life at all. This can be
done very simply by using less battery
voltage or increasing the resistance of the
emitter resistor, or both, and a slight
amount of retuning. For some other types
of uses, such as biological tracking, hidden
transmitter hunts, etc., you can turn the rig
on for short periods only; for example, 10
msec out of every second for an increase in
battery life of better than 100 times.
(There is nothing worse for battery life
than a constant heavy drain.) This type of
automatic keying is, as usual, another
story. The tiniest little transistors, the
Microtabs by GE, can be used for this
service in a multivibrator circuit to drive
another one of them in a simple on-off
switch type of hookup.

For the battery pack, a 1/16 in. sheet of
soft plastic such as PVC (polyvinyl
chloride) can be used to hold the batteries
in a pack of four, six, or eight (or even ten
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if you like "high power") as shown in Fig.
7. If you order a large quantity, Mallory
will weld tabs on each pill-size battery and
you can then solder them together to make
up a pack. Count on no more than I.OV
per cell, regardless of the drain you may
expect, because they will soon enough
reach this level, or even lower, unless you
operate in a pulse mode.

- ---'-

FL ''''"
J
. -,-

220"".

L.-_~," _--'

Fig. 7. The tiny battery can be used with o ther
batteries if a holder is constructed from PVC as
shown here. (Holder shown accommodates eigh t
batteries.)

For test operations I d id solder leads
onto them, much against the advice of the
engineering departments of the battery
companies. So far, no ill effects, but you
have to do this very carefully. I used a 25W
iron well cleaned and tinned, shined u p the
battery case first , and then tinned it. A
touch of perhaps less than one second does
the trick, also using very-small-diameter
solder. I am not advising this method, just
mentioning that I did use it! Also, use
flexible subminiature wire such as multiple
strands of 34 AWG, for example, with
Teflon insulation. These batteries can be
purchased where hearing aids are sold and
in many radio stores. Naturally, use the
largest size you can put in to your project.
The " aspirin" size will only give a life o f 12
mA-hr at something like a I rnA dra in 
not enough to operate the oscillator. It
will run at around 4 rnA, though. This
power level is easily adjustable by the
emitter resistor, as mention ed before. You
can generally expect about 50% efficie ncy
for dc input to rf output power with the
circuit shown in Fig. 2.

Circuit
When I first made up this design I was

looking for a foolproof crysta l circu it, one
that would not take off o n any frequency

MAY 1970

other than the one marked on the case .
The circuit shown achieves this goal ; after
working with it some time, I find that it
can be a very powerful oscilla tor as well 
stable and reliable. In a later 73 article
(So lid-State Power on Six) you will see it
running at over a watt, with up to 500 mW
output !

How it works
Referring to Figs. 2 and 3 , when the

collector is tuned to 50.4 MHz, for exam
ple , by CI and LJ , with 10V in, a volt or
so on the base, a bypassed resistor from the
emitter to ground, and a 50 .4 MHz crystal
connecte d between the base and the tap o n
L l , it will oscillate. It's a law of nature!
Note' that the feedba ck looks as though it
was degenerative, or negative . It only looks
that way though, because the crystal
reverses the phase of the feedback voltage
going to the base. This is a fact of life very
diffi cult for so me engineers to swallow but
it works! Even the Curies in France in the
last century knew that much about peizo
electric crystals.

The result is advantageous. With positive
feedback coupling, the oscillator can be
quite critical for the right amount of
feedback , tuning, and loading. With nega
tive fee dback coupling, it will only oscillate
when the crystal reverses the phase, which
of course occurs on ly on its proper and
marked freque ncy . Just how many half
waves of sound are standing across the
crysta l is the concern of the manufacturer ,
as long as these sound waves inside produce
50 MHz electromagnetic waves on the
ou tside, and vice versa of course .

Crystal Power
I thin k this is a matter to be decided by

usage because, wh ile the makers ta lk about
2 or 3 mW of power in the crystal circuit , I
found that a small pilot bulb in series with
a 50 MHz crystal lights up a little on the
1W oscillator. In the CW mode you will not
run tha t much , but with pulsing you may
well go over it. About 10 to 12 mW is
required in the transistor base-crys tal cir
cuit for about 500 mW out at the collector
circuit. You can see that the gain of the
transistor is importa nt also.
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In the "Good Old Days," a pilot light
was regularly installed in series with the
crystal. Granted, those were big fat
crysta ls, on 160 meters, etc., while we're
talking here about a real skinny one, for 50
MHz, Afte r all, a wave, even if it's a
slowpoke one like a sound wave, doesn't go
very far if it has to stop after one fifty
millionth of a second. So you can take
your choice as to the power you run, You
can see that the more lively the transistor,
the more power you can ru n from an
osc illator with a given crystal's rf milli
wat tage.

Antenna
The tiny 6 in . antenna's performance

was a surprise to me even after half a
century in radio. Using the antenna and
loading circuit shown in Fig. 8, I left the
rig in a house in Jaffrey , N.H. and could
st ill hear it in Francestown, more than 15
miles away . On 6 meters, this is an antenna
of about 1/36 wavelength long. You can be
surprised or not, as you please . I was. The

only disad vantage of the antenna loading
technique shown is that you need close to
the right number of turns on L2 ; other
loading techniques may be less critical, but
experiments have shown that they are not
as efficient when it comes to rf radiation.
Receiver I

First, you need a diode field strength
meter fo r use at a fixed distance, say a foot
or so to start with, in order to tune up and
compare radiated power. I soon found that
the best setup was another short antenna
clipped onto the diode detector's tuned
circuit about halfway up the coil (Fig.9).
For meter indication at maximum distance,
the length of the whip and its contact
position along LI are important.

Fig. 8. Although several antennas and loading
techniques were tested, the approach shown here
proved significantly superior.
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1- 2 ft., SMALL WHIP

LI
100 pF · I

.-----41-.....0 AF OUT

01

JI

500 5-eOpF

DC OUT

.01 10K

GND

DI-IN295.TAPPED ON AT 4 TURNS
L1-e TURNS.AIRWOUND.IO PER INCH
L2-2TURNS AROUND L1. VARIABLE

COUPLING

Fig. 9. A diode detector makes a convenient and useful receiver for checking the per form ance of your
postage-stamp trensmiuer while it 's on the bench.

F igure 9 shows the circuit I used, which
is also a good frequency meter for checking
to see if yo u are on 50 MH z and no t o n
so me harmon ic. Ne ver rely on a high -gain
rece iver for t his basic fact. Use it to check

for noise, hum, stability . etc. o nce the
frequency has been determined.

Po larizat ion can also be checked with
the diode rece iver by using a regu lar 50
MHz dipole (or beam if you ca n handle it
physically) across the room, or outdoors if
needed . with its matched cable plugged
into J 1 (Fig. 9).

Receiver 2
I put some tone modulation on the rig

to identify it because at a distance of 15
miles I .wan ted to be sure; but of course
you can use plain CW with a bfo if you
like. Either way, t he signal comes in great
with a regular receiver and beam on 6
meters.

For a par ticular purpose in mind I d id
build up a good hand-carried receiver fo r

MAY 1970

use with these little rigs. This is a senu
fixed-tu ned job wit h sma ll knobs on the
tuning ca pacitors for test purposes - it
tunes over the band in grea t sty le . The
fro n t e nd has a 1.7 dB noi se figure, which
is very useful because you ca n take it to
absolute " herm it " locat ions, w here such
performance real ly counts. But, of course,
that is a co mpletely different story, and
will be published later.

List o f Component Manufacture rs

Transistor: Motoro la HEP 55
Coil : Piccn ics. Tyngsb oro , Mass.
Crysta l: McCoy Electronics. Mt. Holly

Springs , Pa .
Capacitors: Republic Elec tronics Corp. 176

E. 7t h sr., Patte rson , N.!.
Resistors: Spragu e Elec tric, Nashua , N. II .
Insulation : Insulat ing Fabricators, Inc.,

Waterto wn , Mass.

.. . K ICLL -
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Getting Your Extra
Class License

Part XVI: RF Power Amplifiers

STAFF

In the previous installme nt of t his Ext ra
Class st udy course, we began a discussion of
some points of transm itt er o peration
included on the official FCC study list o f
questions. This time. we 'll conclude our look
at t he subjec t of transmi tte r operat ion.

In the process, we 'll exami ne the fo llow
ing FCC quest io ns:

40 . How can the out put circuit o f a
transmitt er be adjusted to increase o r
decrease it s coupling to the antenna system?

50. What would happen if t he grid-bias
supply of a Class C modulat ed am plifier was
suddenly shor t-circ uited?

6 1. What are some causes of the excessive
production of harmonics in rf amplifie rs?
How ca n t hese causes be remedied ?

6 2. What effect does a t ransmission lin e
which is not pro perly terminated have on
the plate tank circui t of a transmitter?

78. Give so me proven methods of har
monic reductio n in transmitters.

We'll fo llo w our usual practice , and rather
t han providi ng specific answers to these
specific questions, rephrase the questio ns
into new queries with broader sco pe so that

88

the general principles und erlying the de tails
ca n be brought out.

T hese five questions group into three
broad subjects-harmonics , antenna circ ui t
interaction with the transmitter, and effect
o f losing grid bias.

And as it happens, all three subjects are
parts of the general subject " What Goes On
In The Final Amplifier?"

Unfortunately, that subject is m uch too
broad for us to exami ne in any de ta il, so
we ' ll have to st rike some med ium. We ca n
start by ask ing " How Can Harmo nics Be
Cont rolled?", which will wrap up FCC
questions 6 1 and 78. This will also tie
directly into ano t her question , "How Does
the Antenna Circuit Affect the Final
Stage?", which will take care of FCC ques
tions 40 and 62 among other points. Now
we have only the FCC question 50 to cover,
and we ca n get it by asking " What Happens
in a Modulated Amplifier?" Actually, a large
part of this question was answered in our
previous inst allment, but question 50 is one
which can be rather tricky as it has no single
specific answer, so it 's worth going into
agam .
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By this time, we'll assume that you have
been following this course for some time,

•
and we'll assume that you already have a
pretty fair idea of what goes to make up the
final rf stage of an AM, FM, or CW trans
mitter. What we have to say here also
applies, with some exceptions, to SS B
linears -but we've already discussed them as
a species apart.

Ready to explore the depths of the
harmonic problem? Let's get under way.

SATURATIO"'-'N'-f--I\---'r- _

CUTOF...:.F+-_-+ _

OPER BIA§~ _
INPUT

\. /
IpMAX

OUTPUT

•Fig. 1. Class C waveforms.

Ho w Call Harmonics Be Controlled ? We
have only two avenues of attack in any
effort to control harmonics -one is to pre
vent them from being created in the first
place, and the other is to prevent them, once
created, fro m getting out of our transmit
ters.

It might appear simple, at first, to operate
an amplifier in such a manner that no
harmonics were generated. And it might
actually be simple, if there were any such
thing as a perfect amplifier . We, however,
must ge t by with im p erfect am p li fiers and
their resulting distortion -and any form of

MAY 1970

distort ion involves the creation of at least a
sma ll amount of harmonic signal.

Even if we had perfect amplifiers, the
only possible harmonic-free amplifier would
be one operating in Class A. This would, in
itself, rule out the harmonic-free amplifier
t o r any apprecia ble power level in transmit
ters, because Class A amplifiers are o nly
about 25 % efficient at best. To produce
large amounts of rf energy and stay within
our power limits, we must use Class B or
Class C circuits.

And by the nature of their operation,
Class B and Class C amplifiers are prolific
generators of harmonics. The Class C ampli
fier, in particular, clips off its input signal
sharply at the bottom when cutoff level is
reached, and eq ually sha rply at t he top when
the amp lifier 's sa turation point is reached
(Fig. I). The result is that only a small pulse
from the original input signal gets through
the amplifier. Any pulse with sharp corners
contains a large amount of harmo nic energy;
the sharper the corners, the more high-order
harmonics are present (the limiting case of
this is a perfect square wave, which contains
the fundamental and all the odd-order har
monics out to the umpty-umpth).

If we reduce the level of t he input signal
to avoid saturation, and decrease the grid
bias so that cutoff isn't reached quite so
rapidly, we can reduce the sharpness of the
clipping action . But while we're doing so,

SATURATIO"'N'-;........ _

CUTOF.!.F+-_-+ _

OPER BIAS'---- ---,..-

\. /

MAX-"""7''''''----

OUTPUT
Fig. 2. Class B waveforms.
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A case in point is the "frequency multi
plier" ci rcuit so necessa ry to VHF and UHF
t ransmitters. T his is, in essence, just a Class
C a mplifier in which the output tan k is
tuned to some harmonic of the input fre 
quency rather than to the input frequency
itself.

T he efficiency of the freque ncy multi
p lier is low, compared to that of a "stra ight
t hrough" amplifier, because as t he harmo n it:
order rises. the amount of t hat harmon ic
present in the plate waveform falls. Thus a
two-time multiplier is about half as efficient
as a straight-through circuit, a 3-time multi 
plier about a th ird , and so fo rt h.

To ge t the maximu m effic iency out of a
mult iplier, we change its operati ng condi
tions just a little from those for a straight
through circuit. The most major change is to
increase the grid bias. This increases the
clipping action at cutoff, and boosts the
harmo nic con tent of the outp ut by making
t he cl ipping more sha rp.

We ca n take a trip trom this to find ways
of reducing the harmonic content of a Class
C amplifier's output. Reducing the grid bias
to the lowest level that will permit desired
operation will help cu t down the harmonics,
as wi ll tr immi ng grid d rive bac k to t he
lowest necessary leve l. And by all means, we
should make certain that our plate tank
circuits arc tuned to the desired frequency.
It's not too uncommon for Novices to
accidentally tunc to the wrong dip, hut
that's no t what we're talki ng about so much
as the possib ili ty of an unwanted additiona l
reso nance at or near so me high-o rder har
monic such as the seventh. ninth, or elev
enth. Such a resonance can result iu a
surprising amount of harmonic output from
an otherwise clean transmitter. Carefu l
probing of tuned circuits with a dipper is th c
best test for such goings on.

Since the selectivity and flywheel effect
of the plate tank circuit in a Class C
amplifier is the only thing standing between
you and an overdose of harmonics, the tank
circuit itself is a key factor in harmonic
prevention.

Fo r best selectivity. and the companio n
condition of minimum harmonic energy, the
Q of the plate tank should be high. like the
ma t ter of circuit efficiency versus harmonic

, )O, ~L__

The point is that the high efficiency of
the Class C circuit has its price. and that
price is the high percen tage of harmonic
energy present in the output. In fact, most if
no t all o f the added power in a Cla ss Cam p's
ou t put (a s compared to a sim ilar circu it and
input power operating in Class A) is com
posed of that harmonic energy!

What saves the day for us and makes the
Class C circuit practical is the se lectivi ty of
t he plate tan k ci rcuit. Like any other t uned
circuit, the plate ta nk rings read il y at its own
reso nan t frequency , and tends to bypass all
other frequencies. In the process of by
passing the harmonic energy, it is temporar
ily stored in either the magnetic or electric
field of the tan k, an d adds to the output
power at the funda mental freque ncy .

When we use t he phrase "funda me ntal
frequency" here, we mean the frequency to
which the plate tank is tuned, which is not
necessarily that of the input signal.

MAX_-;."""" _

we're changing the a mplifier from Class C to
Class B operat ion (Fig. 2) an d reducing its
effi ciency . When we have comp letely elimi
nat ed the sa tura tion-poi nt cl ipping, and
moved t he cutoff clipping point down so
that we get the positive-going half-cycle of
input signal through to the output and lose
only the negative-go ing ha lf-cycle, we have a
t ru e Class B operation.

If we kee p reducing bias unti l no clipp ing
a t all occurs. we can get rid of much of the
harmonic energy -but we will have con
vened our amplifier to Class A ( F ig. 3 ) in
the process and our efficiency is vi rtually
go ne.

OPER BIAS_~ _ _ -r-- -
CUTOF':.!F=--_~..L- __

SATURATION-::.:....----,......... _

OUTPUT
F ig. 3. Class A waveforms.
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F ig. 4 . Rela tive harmoni c red uction for various
p late circuit Q values.

9 1

o f the tank is c hose n ;J S ;J co rn pro rmse
be tween these con fli ct ing rcq uiremcn ts. a n ti
no rma lly lie s in t he range from 10 to ~O

( F ig. 4 '- A Q o f 10 is a b o u t the minimu m
ca pa b le of p rov iding decent harm on ic rejec
tion , hut ut freque ncies a bove ~ I mhz it
often proves im possib le to get down t his lo w
and J fi gu rc as h igh as 20 must fr eq ue n tl y hl'
accepted as t he m inim u m possible value .

Not e that these Q figures a rc th e loaded
Q o f the co m ple te tank circ uit: d on 't get
(hem mix ed up wit h the Q ratings of the
tank coi l alon e. Th e coit' s Q must he as hig h

AND

Swan's new Quartz Fi lter Network provides su per selec t iv i ty f or
you r Swan T ransceiver. Easil y installed , it gives unp reced en ted
rejection of ad jacent channel D RM . 2 .7 kc bandwidth at 6 db
down. Shape factor 1.28 with u ltimate reject ion : 140 db. 16
poles. 16 prec isio n c rysta ls in a latt ice filter network. Sid eba nd
suppression. 80 db. S pecify transceiver model. $95.00
(Se e New P roducts , p, 1 31)

THE GREAT NEW 55-16
Quartz Filter Network

FRECI( HAS 'EM BOTH

Over 2 5 0
pie ces of
used equip.
m ent.

. . . AND THE DELUXE 500-eX
Swan's 5 band transceiver-550 watts P.E .P, home
station-por table-mobile. The delux e 500-CX has all
the outstanding feat ures of the famous 500-C p lus
im provements. A ut omat ic gain con t ro l circu it-faster
attack , contro lled decay, results in super io r receiver
con t ro l. A mp li f ied automatic leve l cont ro l makes mic .
gain ad just ment less cr itica l. Improved product detec
tor ci rcu it. Carrier suppression exceed ing 60 db , Many
accessories evalleble. $565.00

Sam Blaylock K4HCU Mgr.

JfRECK ~DIO
38 BILTMORE AVE.. ASHEVILLE NC 28801 704-254-9551

" In Business S ince 19 28 - Serv i ng the A m ateu rs"
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generat io n. th ough . th is is o nly o n e side o f a
trad eoff'. High Q in a tank ci rcui t 1lH.'JIl S thu t
th e cu rre n t c irc ula ting in t he ci rc ui t w ill al so
be high : t he ci rcula t ing cu rre n t in a n y lank
wit h a ppreciable Q is equal t o Q times the
curre nt go ing thro ugh the ci rcuit to o uts ide.
That is. if y our fin a l is opera ting wi th a rill s
rf curre nt of 100 J11a ( rclutivcl y low for a
tran smitter , s ince with a 600-volt su pp ly this
is only abou t 6 0 watts o f rf). then if t ill'
ra n k ci rc u it Q were equal t o 100 thc
cirrulut ine curre n t in t he lank wo ul d be 100
x 100 IlW , or I a (/ 1/1peres, 1f t he rcsis tu nee o f
the coil were o n ly 0 .1 ohm . t he power lo st
in t his resis ta nce would be 12 R . o r lOx lax
0. 1 wa tts, which work s ou t to 10 watt s - or
nearly hal f o f t he total po wer p rod uced hy
the amp lif ic r !

Red uci ng the ta n k circui t Q to l O in the
preced ing e xam ple would reduce circu la ti ng
curren t to I am p , a nd thc lo st p ower would

d ro p to 0 . 1 watt : c u tt ing Q to 1/10 it s
original val u e trimmc d the loss to I{IOO.

So fo r minimum loss in the tank circuit,

Q shou ld be lo w . but fo r mi ni mum hur
mo nies. Q should be h igh . In pra ctic e . til l' Q



Fig. 5. How wires through shielding defeat the
shield. and how to cure them.

Before shielding can be considered com
plete, a ll sources of leakage through t he
sh ield ing must be plugged , This includes a ll
wires going through the sh ie ld ing (Fig. 5).
Any lead passing through the shie ld should

So far we've examined o nly the theoret
ical and design considerations involved in
minimizing harmonics. Construction prac
rices. ho wever . a re of at least equal impor
ranee. Since it 's im possib le to avoid having
at least a little harmon it.' energy inside a
transmitter, and the theoretical cures arc
based on keepi ng it inside wi thout permitting
it to be ra d iated. t he construction m ust
contribute to keeping the harmonics sealed
up.

One of thc firs t steps is t o emp loy
ad cq uut c and carefu lly insta lled bypass capa
citors on all signa l return paths , sin ce the
unwanted harmonic energy must flow
through a complete circuit and a poo r
bypass ma y perm it the harmon ic to fin d <In
easier path out by means of the normal
output circuit. If the lead inductance of
these bypass capacitors cannot be m ade
negl igi ble by red uci ng lea d le ngt h to almos t
zero. thcn it sho u ld hc adjusted to form a
series resonant circuit to ground at the
frequency of the most troublesome har
mo nic This wil l m in imi ze t ha t o ne har
mo nil' , .rt least.

r\ companion step, equally necessary, is
to shield all rf stages adequately. To he
adeq ua te, the shielding must he co mp le te.
No gaps must exist through which harmonic
energy may leak outside the rf section . This
means not only that meter holes and the like
m u st be shie lded, b ut that all joints in the
shie lding enclosure be rf-tigh t , Finger stock
or metallic sponge is usually necessary at all
doors or other openings in the enclosure in
orde r to mee t this require ment.

, ..-' f"[[OTIo<Il\J

q '""",.
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as possible in o rder to keep lo sses down.
Whe n t he enti re circuit is hooked up and
loaded to t he desired output level. it be haves
as if a resistor were connec ted in. pa ra llel
with it. T his resistor (fictiona l. o f course) is
how the output power is accounted for in
the ci rcuit equations, and the "loaded Q"
about wh ic h we' re ta lki ng. is the ra tio of t h is
fict iona l resis to r and the reac tan ce at rcso
no nce.

If loaded Q is too small. harmonic prob
tc ms arc n ot t he o nly t roubles to be
expcct cd . The c irc u it wi ll also pro ve d iffic ult
to cou ple to a lo ad . Lo ad ed Q can be
increased hy reducing. the inductance in the
circui t. o r increasin g t hc capacitance. The
load ed Q o f a fina l-am p ta nk wi ll also va ry
w it h t ill.' coup ling 10 the a n tenna: all culcula
tions an: based on the assumpt ion that the
a m pli fier is delive ring its in tc ti ded output
po we r leve l. If more ligh tl y loaded. Q wil l he
highe r. a nd if overloaded. Q wi ll drop.

Since each tuned circuit adds additional
rejec tion of off-frequency signals while
havin g little effec t 0 11 s igna ls a t t he reso na nt
freq ue nc y . tilt.' mo re tu ned circuits you have,
the smaller will be the harmonic content of
the output. T h is is an excellen t reason for
usc of a nte n na t u ners. Ha rmo n ic fi lt e rs,
abou t wh ich we 'll have ma rl' to say a little
later. are in the final analysis merely special
kinds of tuned circuits.

Becau se add it io nal tun ed circuits offe r
add itio nal ha rmo nic rejec tion . :II1Y t ra ns
mitter making: usc of frequency multiplier
stages (which mea ns, in practice. almost any
t ran smi tt e r c x cep t a sideband rig) shou ld
have t he mu lti pliers as ea rly in t he lineup as
possible . T h is permits the maximum number
of tuned circuits to follow them, thus
a ttenuat ing t he u nwanted harmon ics pro
duced by the mu ltiplie rs w hile st reng htening
the desi red output frequency.

The multipliers should also be operated at
the lowest po wer level p rac t ical fo r t he m : all
power gai n sho uld be ac hieved in straight
through stages if possib le. At V HF and UH f ,
this is not always practical. due to the
di ffic ult ies of a ttaining large amounts of
power amp lifica tion at t hese high fre quen
cies, but in hf tra nsm itte rs the ru les are to
keep the multipliers early in the lineup, and
ope ra te them a t low power.
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F ig. 8. E lectrostatically shielded inductive cou
pling.

Combining these two method s gives us
"shie lded lin k " coupli ng , which is par t icu
larly effect ive against harmon ic transfer. It is
the sa me as link co u pling. ex cept that each
link is el ect rostati cally shielded from its
associated coil. Unfortunately, this tech
nique is o ften co nsid ered too cumberso me
fo r ham use.

Po ssihl y the most effective of all inter
stage cou pling schemes. so far as harmonic
rejec t ion is co ncerned. is the u se of a
pi-network as sh o w n in Fig. 9 . T he p i
network is, in essence . a low-pass fi lte r and
so it tend s to actively filter out all har
mon ics. At the same lime . it provides an
effect ive cou pl ing path for the desired signa l.
If designed properly . it can provide as
effective coup ling as a n y ot her system .
Ho weve r. it does require ca reful design or it
will n ot tran sfer as mu ch signa l energy as the

/

fARAOAY
SCREEN

:,----,----f,,,

B.JL----+--

Fig. 7. Link co upl ing.

Another method is sh ield ed inductive
cou pling. shown in Fig. 8. Here, the tw o
tuned ci rc u its are coupled direc tly to ea ch
o t her rather than through links. but an
el ect rostatic sh ie ld between them (the
" Fa rad ay scree n" ) blocks any capacitive
transfer of har monics f ro m one to the other.

the output of the preced ing stage is coupled
to a picku p link which is in t urn connected
to a seco nd link . and the seco nd link couples
to the input o f the foll owing stage as sh o wn
in Fig. 7. This ci rc u it discriminates against
har monics, because the co u pling is m o st
effective o nly at the freq ue ncy to which the
two tuned circuits are tuned.

\I
/ "I
- - -

/I
'- ~

'- ~
~~

b I
RFe

Fig. 6. Capacito r coup ling between rf stages.

of all means o f co u pling so far as ha rmon ics
are concerned. beca use harmonics ca n
couple fro m o ne stage to the next eve n more
read ily than can the desired signa l when
capu ci tor co u p ling is used.

Several o th er means a lso ex is t for cou
pl in g stages. One is " link" cou pli ng. where

B+

Comple te shie ld ing hel ps ke-ep a trans
mitt er from radia ting harmo n ics through
u ndesi red ports. bu t d o es nothing in it self to
redu ce the quantit y o f harmonic energy
present in the output sign al. To red u ce the
amount o f harmonic energy going o u t
th rough the a n te n na con nec to r. seve ra l more
points o f ci rcuit d esign and co ns t ruc tio n
sho u ld be co nside red :

The vari ous stages can he co u p led by any
o f severa l means. One o f the mo st co nve
nient. and so one of the most o f te n u sed . is
"ca paci tor cou pling" where an rf choke o r a
tuned c irc uit offe rs high impeda nce to the
signal in the output c ircu it o f the preceding
stage. and a ca pac itcr p rovides a low
imp edan ce ro u te fo r t his signa l t o the input
ci rc ui t o f th e following stage . This c irc ui t,
shown in Fig. 6 . is o ne o f the least d esirable

be appropriately filt ered to be ce r ta in that it
carries o nly the dcsirvd energy through. a nd
tha t all undesired energy remain s trapped
inside the shie ld. This mea ns ca re ful hy
passing of all d e and power cond uc to rs
toften using coaxia l o r fecdthrough ca paci
tors where thc conductor passes through th e
shiel d I. anti uppropriut e fil tering o f signa l
leads.

Whe n shielding is com ple tc. n othing but
d e and power ca n get int o an rf enclosure ,

and no t hing but rf a t th e desired o utpu t
freq ue ncy can ge t o u t. What is 1110rc , the
o nly way this rf ca n ge t o u t is through the
ante n na connector (even the a n tenna con
nec to r is considered to he a gup in the
sh ieldi ng - t he sh ie ldi ng is kept co m p le te by
th e co ax shie ld wlu..'11 co a x fc cJli nes aTC

l · ~ · d l..)-- -
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of t he half-wave dipole . Use of such single
band antennas provides a fina l filter ing
act ion against unwanted harmo nics, since
even if they are generated and get through

•
all the o ther filters and tuners up to the
antenna itself, they still will not radiate
efficiently .

Mult i-band antennas, on the other hand,
offer no such filter action. Since the ha m
bands are in harmonic relat ion to each o t her
in the hf region (even 2 1 mhz is the 3rd
harmonic o f 7 mhz) , any antenna capable of
radiating efficiently o n all hf ham bands
must be able to radiate on at least o ne
harmonic and frequently o n several har
monics of any particular operat ing fre
quency below t he 10 meter band .

Thus, when maximum control of har
monics is required , the transmitter must be
designed to minimi~e them in the first place,
the n const ructed with co mplete Shield ing
and bypassing, operated with proper bias
and drive to keep harmonics low, and
connected to a single-band filter. Few ham
stations require this extreme degree of con
trol -but it con be achieved .

Ho w Does the Antenna Circuit A f fe ct
the Final Stage ? We all know that in any
transmitter the antenna circuit plays a large
part in the operation of the final rf amplifier
stage. Any troubles or problems in the
antenna or feedline usually manifest them
selves in the form o f problems in the
t ransmitter as well. What we're sett ing out to
discover here is how this inte ra ction between
an tenna and final rf stage occurs, and why.

To do so , let's begin by looking not at the
final rf stage, but at so me earlier stage. It
doesn 't matter which one, because what
we ' re going to examine is the general work
ing principle of an rf power amplifier.

T he purpose o f any rf power amplifier is
to accept an input signal of some so rt,
together with de power from th e power
supply , and to produce from these two input
ingredients an out put signal which is a
magnified co py of the input sign al, identical
in all respects except at a greater power level
(if the amplifier happens to be modulated,
the out put won't be identical -but it will
depend o n the rf and af input signals in that
case) .

RFe

8'

.
simpler forms. This apparently the main
reason it has not found more use in ham
circuits , t he majori ty of which use either
capacitor o r inductive coupling with no
particular effort to minimize harmonics.

Once t he harmonic energy reaches the
•output connector of the transmitter, it 's still

not too late to keep it from being radiated .
Adding tuned circuits by means of antenna
cou plers will reject some harmonic energy.
Most hams, however, use low-pass filters in
the feedline. These filters reject all energy
above their cutoff frequen cy .

Low-pass filters of the most common
design are effective against those harmonics
which cause TVI . but have little o r no effect
on such th ings as out-of-band harmonics at
lower frequencies (such as the second har
monic o f a 3990 khz phone signal at 79 80
khz, outside any ham band).

A less common design called the "Har
moniker" consists of a half-wave trap filter ,
and works very mu ch like a set of tuned
circui ts to pass only the fund amental signal
and block all o the r harmonics. The d isadvan
tage, to the o perator, of su ch a filter is t hat
each such filter is effective for only a single
band . When the band is changed , a different
filter must be put into the line. The ord inary
low-pass filt er , with it s cutoff frequency in
the neighborhood of 45 mhz, permits all
signals in the hf ham bands to pass and so
ne ed not be changed for operation from 3 to
30 mhz.

No discussion o f harmonic contro l could
be complete without so me examination of
the final "filter" in the transmitter system 
the antenna it self.

An ordinary dipole antenna is effective
only for t he band for which it is cut
(although the ordinary dipo le is also usable
to a lesser degree at the third-harmonic
frequency as well) . Many ot her antenna
designs share the " single-band" characteristic

F ig. 9 . Pi-network interstage coupling. Note resem
blance to low-pass f ilter circuit .
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The input signal comes from some driving
source, and the o utput signal is delivered to
some "load." Until the output signal gets to
the load, it can 't be considered as "output"
because it hasn't yet left the amplifying
stage.

The normal load for an rf amplifier in the
driver stages of a transmitter is still another
rf amplifier. To get the signal from one state
to the nex t, t he two stages must be co upled
together by some mean s. The normal means
uses tuned rf circuits.

These tuned rf circuits also playa part of
the role of the "load" for the driving
amplifier, so far as the tube itself is con
cerned. The plate tank circuit has some
specific value of impedance, and this value
of impedance fu rnishes the load against
which the plate current of the amplifier tube
"pushes" to develop the output power.

But tuned rf circuits are rather tricky
things; their impedance isn't so easy to
define as is that of a simple resistor, because
the impedance of a tuned rf circuit involves
such things as transformer action between
input and output, stray capacita nce, self-

MAY 1970

inductance, and the amount of power taken
out of the circuit (which acts, effectively, as
resist an ce insert ed in to the circuit, and
modifies the circuit Q).

For this reason, the driven stage influ
ences the operation of the driving stage. We
say that the two stages are not isolated from
each other, or that they interact. We may
find, for example. that adjusting the plate
ta nk of one stage may change the plate
current of some earlier stage. We are almost
certain to discover that a change in the grid
tuning of one stage will affect the plate
tuning of the previous stage.

This interaction between coupled stages is
true of all rf power amplifiers. Some circuits
provide less interaction than others (notably
the grounded-grid arrangement), but it's
always present to some degree.

Now let's go back to the "final" stage. It
still must furnish power to a load, but now

•
the load is an antenna circuit rather than
being just another amplifier stage.

The interaction. however, is still with us.
Any change of impedance in the antenna
circuit reflects back into the final tank

95



circuit of the transmitter, and affec ts its
adjustme nt. The effects may be minor, or
they may be catastrophic-it aU depends
upon the particular situation.

For any rf power amplifier to operate as
designed, the operating conditions intended
by its designer must be present. One of these
operating conditions is the appropriate value
of load impedance.

If the load impedance is too low, or too
high, the amplifier won't operate as
intended. Too high a load impedance pre
vents as much of the power getting out of
the circuit as was meant to, and may cause
severe damage. For example, operating a
beam-power stage into an open-circuit load
produces extremely large swings of plate
voltage in the ta nk circuit. These swings
affect the plate-screen voltages in such a
manner as to greatly increase screen current,
and it's not uncommon to find the screens
of such tubes vaporized by any extended
period of zero-load operation.

Too Iow a load impedance pulls down the
Q of the fina l tank circuit and reduces the
effective impedance seen at the plate of the
tube. This removes the only limiting factor
determining plate current, and again the
tube may be des troyed; the main difference
is tha t it's either the plate or the ca thode
which goes in this case.

These are, of course, extreme examples.
But excessive swr on antenna feed lines,
caused by improper feed line te rmination,
can approach these conditions. The result ing
improper operation can pop coupli ng or
bypass capacitors, cause tuning components
to arc over or melt, and burn out tube
elements.

The direc t means by which the antenna
gets into the act at the fina l amplifier is
because it provides the "resistance" into
which the final's output power is accounted
for. So long as the antenna acts as a pure
resistance (or at least acts thay way at the
point where the transmitter sees it) , the
transmitter can be adjusted to deliver its
intended output power. If the transmitter is
designed to operate into a 50 ohm resistive
load and the antenna looks like 50 ohms of
resistance, all is well.

If t he transmitte r expects a 50 ohm load
and the antenna looks like 100 ohms- of

96

resistance, then only half as mu ch power as
expected can be transferred at the design
settings of the transmitter.

But increasing the coupling between
antenna and plate tank circuit, by either
cha nging the number of turns of the position
of the coupling link, or cha nging both
induc tance and capacitance values if the
transmitter uses a pi-network output circuit,
can produce the intended impedance trans
formation and restore normal operation .

If, on the other hand, the antenna
appears to be a 25 ohm resistor, then the
coupling must be decreased by moving the
coupling link farther from the tank coil,
using fewer turns on the link, or again
changing values in a pi-net.

A more sat isfactory solut ion to either
situation is to use an external antenna
coupler to transform the antenna's resistance
into the 50 ohms of resistance the trans
mitter expects.

If the antenna docs not look like pure
res istance, but has either inductance or
capacitance as well (it cannot have both L
and C, because the larger will cancel out all
of the smaller), things get more complicated.
The reactance of the antenna will be coupled
back into the final tank circuit, because the
coupling means between final tank an d
antenna is essentially a transformer and
transformers work both ways. This will
detune the final tank to one side or the
other of the desired frequency. When the
tank is ret uned to cancel out the antenna
reactance, the coupling may no longer be
correct, and when the coupling is changed,
more detuning may occur. The net result is,
at best, a compromise .

Even if the antenna itself is a pure
res istance at the operating frequency, a
mismatch between feedline and antenna will
produce reactance in the line. The reactance
may be either inductive or reactive, depend
ing entirely upon the length of the feedline
in terms of wavelength.

If the antenna itself has inductance or,
capacitance, at operating frequency, then
the feedline cannot match it. Line reactance
in this case, though, depends upon the
reactance of the ante nna as well as upon
feedline length and cannot easily be pre
dicted.
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.,.----'N,-,-"EED CRYSTALS?No matter how much reacta nce is present
in a feedline, i t will look like a pure
resistance at a series of points 1/4 wave
length apart along its length. If the antenna
is a pure resistance but mismatched in
resistance value to the line, these points will
be every 1/4 wavelength ba ck from the
antenna , If the antenna has reactance, then
the lo cation of the first point cannot easily
be pred icted -but once it is found, the
resistive points will recur every 1/4 wave
length back toward the transmitter.

The resistance at these points, in ei ther
case, may be very high or very low. It will
never be equal to the line's rated impedance
unless the line is matched to the antenna 
and in this case every point along the line
will show that same resistance .

For instance, a 50 oh m line co nnected to
a 100 ohm antenna will have a vswr or 2 to
1. One quarter wavelength back fro m the
antenna, the resistance will be 25 ohms.
Another quarter-wave back , the 100 ohm
antenna resistance will repeat . From there
on back to the transmitter , the 25 ohm an d
100 oh m values will alternate. The rule is
simple in such a case; at the antenna, the
antenna resistance occurs, This defines vswr
as Ant /Line or Line/Ant , whichever provides
a result greater than I . Let's assume that the
antenna resistance is greater than that o f the
line, so we use Ant /Line.

A quarter wave back, the resistan ce
equals line resistance divided by vswr. A half
wave back ( two q uarter wa ves) , the resis
tan ce is that o f the line multiplied by vswr.
Thus at odd multip les of 1/4 wavelengt h, the
effe ctive resistance is that of the line divided
by vswr, and a t even mu ltiples (or half-wave
multiples), it is that of the line multiplier by
vswr.

The sa me rule applies even if the anten na
is reactive. The resistive points will be either
at line resistance divided by vswr, or line
resistance multiplied by vswr, depending
upon their distance from the first resistive
point and it s relation to the line resistance .
Fig . 10 illustrates this rule .

Now let's co nside r a 50 ohm line with a
10-to- 1 vswr. The pure-resistive points will
be ei the r 5 or 500 ohms. Both these values
approach the extre mes of shor t-circuit or
zero-load co nditions , if they appear at the
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Fig. 10. Relat ion of feedline impedance to length
of feedline.

output capacitor and thus reduce the load
ing. In this case, it may not be possible to
make t he antenna accept the fu ll power
output of the transmitter .

The cure in either case is simple ; remove
the reactance fro m the feedline. This can be
done either by pru ning to some different
length (while this may not remove the
reactance, it will certainly change it and the
change may help ), o r by using an an tenna
t uner.

Now that we 've seen how the antenna
circuit can in teract to change the operation
of the transmitter 's fina l stage, let's look
again at that final stage operation . The stage
was designed by someone , originally, who
had some definite o perating condit ions in
mind for it. Even if you designed it by
taking a published circuit and varying things
here and there to fit the con tent of the junk
bo x , whoever d id t he original design beh ind
the published circu it had definite operating
conditions intended .

Some of these operating cond itions
include grid bias, grid current, driving power,
plate voltage, plate current, screen voltage,
screen current, and output power.

Because o f the interaction of t he antenna,
especially in its effects upon output power,
plate current, and screen co nd it io ns, almost
all designs include provisions for varying the
coupling between final stage and antenna.
These range from a simple variable link
which may be adjusted to be near the fina l
coil (maximum coupling) or fa r away (min i
mum coupling) , through the combination of
a link and tuning capacitor (in this case the
capacitor often serves as a coupling control
and the link position is fixed), t o t he more
complex pi network which may have one,
two, or three adjustments. The coupling is
in tended to be adjusted as a part of the
operating procedure, to provide the proper
load for the final amplifier tube.

T his leads im mediate ly to the question
" How do we know when coupling is cor
rect?", but the answer is simple -correct
coupling produces the design levels of input
and output voltages and current, with the
design level of inpu t power and the rated
output power. In other words , whenever
everything else is right. you know the

o,'",V2,312 !Y4 ZI2 ~

L.EH3TH • "

antenna connector of our transmitter .
Component damage is most likely.

In practice, we normally avoid such
extremes by "pruning" the feed line so that
its resistive component is somewhere near
that for which t he transmitter is designed,
and t hen accepting the de tuning effect of
t he accompanying reactance. This often
works well. Again, an antenna tuner or
couple r is bette r p ractice, because no detu n
ing resu lts.

In some cases, and with some final
amplifier output circuits, even a very small
value of swr is adequate to upset circuit
o peration . Most affected by swr, surprisingly
enough, is the popular pi-network output
circuit.

The pi-network is b illed as being capable
of matching feedlines from 10 to 600 ohms
when designed for 50 ohm operation, and
this is true enough if the feed lines are
resist ive. Ho wever, the pi-network is a ra ther
complex device which acts by transforming
impedances, and one of its critical para
meters is the capacitance present in the
o u tpu t side of the circu it. T his parameter, in
fact, establishes the value of the impedance
tra nsformation, which allows it to be used as
a " loadi ng con tro l."

If the feed line contains reactance, the
reactance may be either inductive or capaci
tive. If the reactance is inductive , it will
cance l o u t a part of the output-capaci to r's
capacitance, and thus increase the loading.
Such a feedli ne appears to load quite readily
on a pi-ne t rig, and if t he effect is not too
severe th is may be no disadvantage a t all.
Ho wever , a little too much inductance here
may make it impossible to get loa d ing down
to design value.

If, on the other hand, the feed line reac
tance is capacitive, it will add to that of the
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coupling is right also -and if the coupling's
wrong, some thing else will be wrong to show
you .

What Happens in a Modulated A mplif ier?
In our previous installment, we examined
the goings-on inside a modula ted amplifier in
considerable de tail. We d id not , however,
delve very deeply into what happens in case
various power supplies were to be sudde nly
shor t-circuited .

In some cases, of course, shor ti ng of a
power supply would simply lead to rather
spec tacular fir eworks (particularly if the
plate supply of a full kilowa tt rig were to be
shor ted out , an d to a lesser degree with the
plate supply for an y o ther device, or any
screen supply).

In o thers, though, and especially if the
power su pply were inte nded to provide
voltage rather than power, the effec t upon
the power supply it self migh t be negligible.
The questi on then would become what
wo uld happen to the amplifie r , and how
would the shor t affect it s o peration.

The part icular case we 're study ing is, of
course. that cited in the FCC study list 
shor t ing o ut the grid bias supply of a Class C
mod ula ted amp lifie r. The principles, how
ever, apply to all su pplies in which similar
condi tions prevail.

As we saw last time around, the bias
requirements for a modulated Class C ampli
fier vary from moment to moment d uring
the modulation cycle . Since the require
ments are cha nging so rapidly , it's no t
possible to manually adj us t the bias voltage
for o ptimu m condit ions at each inst ant. The
way around th is problem is to make the bias
self-adjusting, by using grid-lea k bias to
provide a major part o f the operat ing bias
voltage.

But when th is is done, the fixed bias
supply assumes a subsidiary role. Its major
purpose, no w, is merely to provide protec
tion for the amplifier circuit in case the dr ive
should be removed and so take away the
grid-leak bias vo ltage.

When such a combina tion of fixed "pro
tect ive" bias an d grid-leak-derived "opera
t ing" bias is involved , the effec t of short ing
out the fixed bias supply will depend
ent irely upon the ratio bet ween fixed and
grid-leak bias. If the fixed bias is a sma ll
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portion of the to tal operating grid voltage.
loss of the fixed bias supply would have
almost no effect upon the circuit's operation
so long as drive was available to the stage.
The only way. in fact, that its loss could be
noted would be to remove drive and watch
plate current skyrocket out of bounds.

If, on the other hand. the fixed bias
provides an appreciable portion of the total
operating grid voltage, with only enough
extra bias derived from the grid leak to
provide a measure of self-adjustment. then
loss of the fixed bias supply would quite
probably totally upset the amplifier's opera
ting conditions and might even move its
operation from Class C down to the Class B
region. This would result in horribly dis
torted output, due to the drastic change in
amplifier operating conditions.

Damage to the bias supply itself caused
by a sudden short would depend upon the
amount of current limiting designed into the
supply. Most rectifiers will stand a very small
momentary overload; to prevent long-term
overloads, current-limiting resistors are gen
erally connected in series with them. In
supplies intended to deliver large amounts of
power, these limiting resistors arc small. In
supplies de livering voltage but little power,
the resistors are often much larger, specifi
cally to protect against accidental shorting
of the output.

The actual lack of necessity for fixed bias
at all on a modulated Class C amplifier is
demonstrated by the number of amplifier
designs which completely omit fixed bias
from all stages. Operating bias is obtained
entirely from grid-leak resistors, and circuit
protection is provided (if at all) by "clamp
tubes" which act to drag screen voltage
down to safe values if drive is lost and grid
bias disappears. In an amplifier of this
design, the whole question concerning bias
supply short-circuits becomes rather mean
ingless.

In a broader sense, though, the question
still applies even if no fixed bias supply is
present. Failure of the grid-leak resistor, or
loss of drive, for example, can cause the
operating bias to be sharply reduced or even
to disappear.

When this happens, the effect upon cir
cuit operation is catastrophic. If drive is lost,

loa

then no output can be expected and the
entire transmitter is dead. If the resistor fails
completely. the same situation occurs. If the
resistor- suddenly changes value, the trans
mitter may continue to operate but the
operating conditions in the output stage
have been completely changed and the
chances of satisfactory operation are small.

•
The effects upon circuit components in

such a case are at least as catastrophic. In a
Class C amplifier, grid bias is normally the
only factor limiting current in either the
plate or the screen circuits. When bias
disappears, both plate and screen current
shoot skyward. Unless extremely rapid
action fuses are included in the circuit (and
sometimes even then) the least you can
expect is damage to the plate and screen
milliammeters, ranging from bent need les to
total burnout. If the overcurrent is allowed
to persist for any appreciable period of time,
and if fuses or meter burnout does not
interrupt current flow, the tube itself will be
damaged or destroyed. Along the way, any
resistors, rf chokes, or coils in the path of
the excessive current are also subject to
damage.

In the absence of either fixed protective
bias or clamp tubes, one scheme remains
available to help protect things in case of
bias loss. This is to provide a small amount
of fixed bias by means of a cathode resistor.
While cathode biassing is conventional prac
tice in audio circuits, it is seldom employed
in rf amplifiers for one major reason -in
order for an rf power amplifier to operate
properly, the cathode must be at ground
potential. With a cathode bias res istor, feed
back between grid and plate circuits is
inevitable unless extremely effective bypass
ing is present. And as it happens, it's almost
impossible to get bypass capacitors effective
enough to work with cathode bias, since the
bias resistance is relatively small and a
bypass, to be effective, should have less than
1/10 and preferably less than 1/1 00 the
impedance of the element being bypassed.
Rather than attempt to develop capacitors
with impedances below 0.1 ohm, most
designers simply avoid cathode resistance in
rf power circuits.

... Staff
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E ven with the large choice of SSB gear
on the market today , there are still

many amateurs who enj oy transmitting and
receiving a well modulated AM carrier. This
is especially true in the fi eld of mobile
rad io.

A quick check of 10 meters will show
that AM QSOs are available in nu mber, and
that most are fr om mobiles running low
power. If you haven' t done so lately .Tisten
in around 29 MH z, and then sit back and
recall when you used to be in there with
the best of them.

For the ham who enjoys "rolling his
own," AM mobile is a natural. It's even
more so nowadays, what with printed
circuits and l'Cs, because they can reduce
the size of the gear. Each of us has his
favorite transmitter and converter circuits,
and the old reliables for antenna switc hing
and control circui ts. However, the one area
that usually gets shor t-changed , or simply
avoided , is noise limiting.

When you scan through today's ham
journals, you quickly discover that the
basic me thods fo r noise suppression
haven 't changed too much over the years.
Limiters for converters work well in gen
eral , if you' re willing to pay the price of
modifying the car Be set. This usually
involves tearing out the detector stage,
rewiring it , and then somehow st uffing the
added parts into the Be set wherever you
can find the space.

Just about the time I had almost given
up on the idea of 10 meter mobile , because

102

I'd have to instali a senes limiter, I ran
across an old co py of Editors and
Engineers Handbook. In it was a circuit
that looked like it would do the job, be
inexpensive to build, and above all, would
be easy to install . Oldtimers will recognize
the diagram as the Bisho p noise limiter.

Being a shunt-ty pe limiter, it simply
hangs across the last i-f stage in the BC set.
It's self-biased and automatically adj usts to
the degree of n.odulation . The bias-circuit
time co nstant is determined by C I and the
shunt resistance, which co nsists of R I and
R2 in series. The plate resistance of the last
i-f t ube and the capacity of C I determine
the cha rging rate of the limiter. It can be
disabled by o pening 5 I . which allows the
bias to rise to the value of the i-f signal,

So much for the lit tl e theory involved ,
because as we all know, the big question is
how well is it going to operate under
individual circumstances? In my ins talla
tion, a tube-type convert er is used ahead of
the car radio . With the limiter in the
circuit, and engine speed at about 2 5 miles
an hour. the noise limiting was better than
I expecte d.

However. when the cruismg speeds of
60 or 70 mph were reached, the limiter was
"swamped out." It couldn 't handle the
incoming pulses fast enough . As you've
probably guessed, the problem was q uickly
cured by changing the RIC time factor.
This is indicated by Rx , where I paralleled
two more 270 kn resist ors. These values,
of course, were needed in my limi ter, and

73 MAGAZINE



K.J. Jewell W7S0H
2009 Tooele Place
Boise IV 83705

o
L.J\..I .......@ 0 n @

the resistance will probably differ for
yours. With that minor change, the limiter
works as effectively at 70 mph as it does
while waiting at a traffic light.

As for the title of this article , it took
about 27 mi nutes to insta ll and wire the
parts fo r the limiter. I've never been able to
install a series limiter in that small amount
of time. The author would like to thank
Bob, K7 lSD, for his help during the "cuss
and solder" stage of work . Bob is known
locally for the crafty way in which he
sweat-solders 7·pin sockets!

Parts installation couldn't be much
easier. I punched a hole in the rear lip of
the Be set for the l 2AL5 , so tha t the tube
could be insta lled afte r the set is back in
the dash. Inside the rece iver is a four-lug tie
strip, on which the few parts are mounted.

If you buy everything new, it'll cos t about
$3, including the 12AL5.

Semiconductor di odes of the comp uter
family were serio usly considered at first ,
and we thought about using I N658s.
However, they are more expensive, and I
have a strong respect for the back resis
tan ce of the 12AL5 for this kind of
application .

There are many " peanut whistle" rigs
on the high end of 10 meters nowadays,
and it has been a pleasant experience to
red iscover the fun of AM mobile . The
limiter I've described will really help pu ll
those other mobiles out of the noise level.
You may even find that after you've
fini shed reinstalling that old mobile AM
gear, you can kick the sideband habit!

. .. W7S0H •
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Fig. 1. Bishop i-I noise limiter.
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rou te. That little 64 page skinny magazine
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•
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you will receive this beautiful Deluxe
edition of the Hammond Standard
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Sam Kelly W6JTT
128 11 Owen Street
Garden Grove CA 926 4 1

•

A BAND

•

MONITOR
With the spectrum being shared by

such agencies as state pol ice,
highway patrol, and the sheriff, there

should be a lot to listen to ...

Fig. 1. Power Supply

T hese sets use 13 octal tubes. Ty pical model
numbers are R-237IB-VR, P-80 ~ 8, and
FMR-1 3. T hey all have a first i-f of 4 .3 MHz
and a seco nd i-f of 455 kll z , They are
wideband (± I S kHz), single-channel, crysta l- !
controlled units and nomina lly cover 30-40
o r 40-50 MHz. Typically the front ends use
6S D7s or 6SG7s for oscillator. first mixer,
and rf amplifier.

T he conversion consists of building an ac
power supply, connecting the local controls,
and conver ting the crystal oscillator to a
tunable type. Depend ing on the frequency
to be monitored, the rf and mixer coi ls may

• •requi re prunmg.
First. remove the vibrator power supply

by taking out the three large screws holding
it to the chassis , d isconnecting the red and
ye llow plugs. and lifting the supply off. T he
power sup ply shown in Fig. I is then built

'"IOO MA

'"'"

T ypical " Dogho use " receiver before modification.

Fortunately , fo r th ose short of money , a
good receiver can be had fo r a few bucks and
a li ttle work - at least fo r the 30 -50 Mllz
band. "Doghouse" type receivers covering
this ba nd are still found in surplus stores for
around S IS. These receivers are all quite
si milar, having been bu ilt by Mo torola, or to
Mo toro la print s by various subcont rac tors.

M onit o ring pol ice and e merge ncy com
munications cha nnels can provide

fun and excitement. For effec t ive moni
toring, th e receiver mu st he stable, sensit ive,
cove r severa l channe ls, and have a squelch.
There are seve ral mo nit or receivers o n the
ma rke t ra nging from about twen ty dollars to
well over a hundred .
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lo cal frequencies quite close together. In
Orange County , California . for insta nce.
most of the chan nels of interest lie bet ween
45. 1 and 4 5.7 Mll z.

T he front end of th is set is good and
broad. so rf t u ning is no t needed. In opera
t ion , the slug of the oscillator co il is posi
tioned so that the tuning range o f the
oscilla to r is cen tered in the band of interest.
;\ st ation in the center of the ba nd is tuned
in and the trimme rs o f L2 and T 2 are peaked
fo r bes t receptio n. Since all police tra ns
mission s are now narrowbun d , so me im
provement can be ma de by clip ping t he
loading resistors from the prima ries of T 3 .
T4 . and T6. The i-f 's are then peaked.

If y ou have a 30-40 Mltz receiver and
want to cover the high end of the ba nd. it
will be necessary to remove one t urn from
L2 and T2.

O nce you have the rece iver work ing, you
are read y for so me se rious moni tor ing. A
well lo cated anten na is a must. And omni
directional co verage with vertica l polari
zat ion is very desirable . A good a pproach is
to buy a CB base sta t io n antenna and tr im
the eleme nts to your frequen cy of interest.

T his br ings up the problem of ho w to
fin d out wha t freq uencies arc in use in your
local area , and the codes . Th ere arc two
ways to do this . The first is to visit your
local pol ice or sheriff 's communicat ion cen
ter a nd ask. If you are to o timid , you can
invest in a good listening guid e. There are a
number commonly available .

75K

3.2,n
SPEAKER

SQUELCH

VOLUME

7

5

B

F ig. 2. Control Connections

on the chass is in the space vacated by the
vibra to r power su pply.

The con trols shown in F ig . 2 are then
wired in. At this po int it is advisab le to
"smoke-test" the set. T urn it on a nd check
to see tha t the squelch and vo lume contro ls
are operating pro perly . If you have a sig nal
gene rato r, feed a 4 .3 Ml lz signal in to pin 4
o f the fir st i-f to see if all the lo w-freq uency
sta ges arc opera t ing pro perly. Frequently the
conversion crysta l is missing. If S0, the
replace ment crys tal fre quency is 4 755 kHz.

Figu re 3 shows the before and after
mo d ifica t io ns ma de to the osci lla tor. At t his
poin t. a word is in o rde r abou t fr equency
alloca tions. Most areas seem to group the
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Mobile rig installed in the back of the car and
showing antenna coil mounting.

Top view showing the output coil and tuning
capacitors.

Side view showing the power supply transistors
and General Radio input terminals.
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Ed Marriner W6BLZ
528 Colima Street
La Jo lla CA 92031

T his is a description of a 50W (output) ,
self-contained, mobile CW transmitter,

for the 80-40-20 meter amateur bands. The
basic idea for a simple CW rig was to have
it availab le, and ins ta lled in the tr unk of
the car out of the way.

The output power is sufficient to hold
regular schedules back to home base, even
on long trips when you can shift to the 14
MHz ba nd. For simplicity, plug-in coils
were used for the oscillator, and a sho rte d
coil for the ou tput. Changing ba nds is not
as difficult as it may first seem once the rig
has been tuned up previously on each
band. The cover is slipped off, the switch
turned, and the coil exchanged for the
other band and the knobs reset to the
marked ba nds. The t ransmitter power can
be turned on from a heavy-duty switch or
by using a 12V de relay from the driver's
seat. A key can be mounted in the driver's
compartment or strapped to the steering
wheel. If a 5-10 kQ de relay coil is used, a
low voltage battery of 15-22V will actuate
it with the key, or you can tie into the car
battery.

Theory
The crystal-controlled oscillator is a

12BY7 tube, and the filament heats up in
II seconds. The oscillator has plenty of
outp ut to drive a 12DQ6 on all bands. This
tube also heats very rapidly and both are
more available and cheaper than quick
heater filament type tubes in the 12V
variety. The cathodes of both tubes are
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opened for keying so that the rig co uld be
turned on just before the contacting
station signs his call; thus with the tube 's
cathode open the oscillator does not inter
fere. A l oon resistor and .0 I capacitor
across the key acts as a filt er.

To operate the set on 20 meters, a 7
MHz crystal is inserted in the oscillator and
the plate circuit tuned to 20m works as a
doubler. Normal operation on 40m would
be to use a 7 MHz crystal, or you could use
a 3.5 MHz crystal with the plate tuned to
40m. Bo th work satisfactorily. If 80m
operation is intended, a set of 80m crystals
that will do uble into the 40m CW band will
work out fine.

The power supply uses a Triad toroid
oscillato r transfor mer which operates in
the audio range, making filters very easy;
no heavy choke is required . The whole rig
and the 400-250V power supply fits on
the chassis without crowding.

Const ruc tion
The transmitter and power supply are

built on a California Chassis A-147,4 x 8 x
2 in. Gene ral Radio terminals are sanded
do wn to make a tight fit on the end of the
chassis to receive the l 2V from the car
battery. Once these terminals are in place,
the power supply parts can be fitted under
the chassis and wired before building the
rest of the rig.

It is best to get the power supply
working before proceeding with the rest of
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the wifing. All parts were mounted using
lock washers and then dabbed wi th Gly pt al
varnish to keep the nu ts and bolts fro m
vibrating on bumpy roads. The rig was also
mounted on load mounts to help absorb
some of the shock since thi s rig was
intended to stay mounted in the car.

The oscillator plug-in coi l forms were
snagged from a plastic sack hanging in the
radio store listed as "Calectrocorp, lo w-loss
plas tic coi l for ms, Cat. 1-899P." The sack
with a socket an d coil form was listed as
1-898-A. It took 30 turns of 28 AWG
enamel for the 80m coi l, 19 turns fo r 40m
and 9 turns for 20m. The coils are terrific,
they plug in and out easily, an d the base
will u nscrew to make wiring into the
prongs easier. The pi-ne twork coil was 16
turns per inch, I Y4 in. diameter No. 141 6
Air-Dux bulk coil. If your local parts store
doesn't have it, it can be obtained fro m
Western Radio, India St.. San Diego ,
California.

Tuning
In most instances, neutra lizing was not

found necessary wit h the 12DQ6 tube ;
however, the circuitry was includ ed . A wire
was soldered to the bottom of the oscil
lator coil and the junction of the 270 pF
capacitor to a feedthrough insulator. On
the top side, 4 in. of 18-gage wire was
so ldered vertica lly alongside the tube. To
neut ra lize, t urn on the osci llator and
remove both the plate and screen voltage
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from the 120Q6 by unsolde ring the wires.
Pick up the feedthrough voltage in the
plate tank circuit with a grid-dipper in
diode position . Now push the vertical
neutralizing wire back or cut off in small
nips until the feedthrough voltage reaches
the minimum possible. The tank should be
connected to a 50n noninductive resistor
and peaked for 40m during this procedure
by using the grid-dippe r as an indica tor.

Generally the best way to adjust the
transmitter is to first feed it into a dummy
load made up fro m noninductive resist ors.
Once tuned to this 50n output, the trans
mitter knobs are left almost unto uched,
and the o utput coax run to the coil. The
braid is fastened to ground at the same
place the coil is grounded and the tap

moved back and forth, adjusting for
maximum radiat ion. Closing the trunk
door will have some effec t on the ante nna
adjustment, and if possible tune with the
door closed.

Battery Cable
A long length of 12-gage rubber-covered

wire was used to go from the trunk to the
battery. I drilled a hOlf in the trunk and
fastened the wire with plastic clamps on
the body frame to a terminal strip in the
engine compartment. A 12V relay was used
to operate from a toggle mounted on the
dashboard for turning on the power; how
ever, if you can run the wire inside the car,
a good heavy duty 15A switch will suffice.
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(continued from page 13 )

busi ness mail like th is. Little of th is reall y has to
be done o n paper or to be phys ically sen t in an
envelope.

Picture a small typewriter wi tha'built-in tape
recorder. I B ~I has just such an item that we usc
for typesetting, so there is nothing basic left to
be invented. just compromises to be made for
mass production and cost-cu tting. For no t a lo t
more than the regular phone service a u nit such
as this could be ren ted and co nnected to the
phone li nes. All bu sinesses have ph ones. and all
but a few homes have them, so a service using
this existing facility would get just about every
where.

Your tape-typer would correct mistakes
merely by back spacing and re ty ping over.
Instead of pape r it could print out on a small
television screen. When the message is completed
it could be addressed to a phone number and.
with the pu sh of a button. sen t on its way. You
want a copy? Another button would put it on a
permanen t tape for your file, coded for fast
retrieval.

The phone wou ld not be tied up with this
system since it could opera te while the phone is
being used no rma lly.

T he phone lines are already all in, so all th at
would be needed for thi s sys tem wou ld be the
tape-typers and th e automati c routing eq uipmen t
in the phone compa ny exchanges.

The cos t per message should be a fraction
of the presen t cost of send ing letters. And think
of the saving in paper, stamps, ty pewriters,
ribbons. and shoe leathe r fo r the postmen . Even
at that, the ma ilme n won ' t be out of business by
any means. fo r they will still have to struggle
through the slee t and hail to bring you magazines
and ad s for Florida property.

Incoming messages would be taped and cou ld
be read at your leisure. Permanen t copies can be
made of important messages on tape cassettes .

If we can redu ce the ma il load by 80%
perhaps they will be able to get th e magazines
through in better time? And wouldn ' t i t be nice
to be ab le to send letters again for 2<1 and have
them delivered within seconds of being sent?
That would be better than the old two deliveries
a day we used to have a few yea rs back .

"Not that kind , dummy '"

I enclose tor v",

I Name I
I Call I
I Address I

City /S tate /Z ip _

I I
U11 "I T 73 MAGAZINE. I
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Pat Cabell WA7EMM
79 Newcomer Road
Richland WA 99352

A litt le FM unit that should be
available in two surplus

markets - commercial & military .. .

"

N ow that you have read all the fine
articles in 73 Magazine about the fun

of FM. let's talk a bit about the kind of
mobile gear you are going to get. This su rely
deserves a lot of talk, fo r there are some
surp rises in sto re fo r the unwary.

You hear about a fine piece of gear made
by Motorola or GE, and you take a look
- and you gen erally see a monstrous con

traption too big to get int o the sea t or the
trunk o f a small car - with enough tubes in
it to stock an elec t ronics distributor for
life - and a circuit so co mplicate d that some
of us have been known to faint dead away at
the idea of even taking off the cover! Maybe
you like vast puzzles - but some of us don' t.

So you try fo r a little one: a "handle
talk ie" sounds like a great idea - and in
some ways it . is. Tak e one of the older
low-priced models: Has just a little power 
has a headse t like a telephone tha t gets very
tiri ng to han g o n to - has a sma ll number of
tubes, but they are in so me cases so old and
rare that you will have bette r luck sea rching
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for spares in the Egypt ian pyramids than in
yo ur elec tronics ca talog. And if you want to
go ac powered you have some rare and
refreshing problems in rigging up a power
supply to handle your antique cur iosit y.

There are some modern , compact FM
transceivers, and I won't knock them at
all - they do a real great job - particularly
when you rea lize that with a repeater you
only need about one watt outpu t to have a
tremend ous signa l on the band.

But if you are like me and don't have a
lot of spare cash lying around , th en you will
want to look at something a litt le lower
priced . So , how would you like to get a
small, co mpact transceiver - with power up
to 50W out; that is neat, dependable, re
liable - that's proved itself throughout the
world for maybe 25 years , that's used in all
ty pes of state and federal aircraft and at
airports , t hat is a proved performer in Coast
Guard serv ice , that did a bang-up job at the
South Pole in Operation Deep freeze , and
that in rugged service in Alaska stood up
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F ig. 1. The Mo del 582 for m obile moun ting.

113

•. ....
- e ::::r :-o/

of powe r supplies and may have one or two
cha nnels, and an output of 25 -50W. Mod el
680 is for the 6 meter band , and can run I
to 4 channels with up to 1OOW o ut. A lot of
power there. Model 906 is a so mewhat
advanced piece of gea r that would also be
very fine o n the 6 meter band .'

For the 2 meter band , we have Mod el
582, which gives you one to two channels,
and 18- 2 5W out. Model 682 , anot her fin e 2
met er rig, will get you up to four channels
and 75W out. Model 800 is a so phist ica ted
hand-he ld transceiver of the modern genera
t ion , a nd Model 900 is a mode rn transis
torized portable rig - both are great o n 2
meters. Also for 2 me ters t here is q ui te a
range of mil itary eq uipment (Table IJ).
T hese have a bewildering variety of power
supplies to meet mil itary needs! The
ANjFRC-70 and 70A run 50W o n 2 meters.
t he ANjVRC Models 4 2. 5 1, 5 1X. and 52
run 25W on 2 meters. These are dandy rigs,
and require no appreciable retuning for use
at 144 -148 Mllz. The A NjVRC-58 is
another excellen t 2 meter rig.

Some o f the military rigs will hit 10
meters with little trouble. The AN / F RC
Models 52, 52 A, and 52 B will give 50-60W
out. The ANjVRC 33 and 33 A are single
cha nnel mobile units (at 35W o ut) and won
fame in Project Deepfree ze . And, fo r 10
meters, the AN/ VRC-60 works great with a
12V power su pply and gives out a good
25W .

Or ma ybe you wo uld like to try the
popular ama teur UHF region (ca lled 4 50 by
FM'ers). Try Model 684 shown in Table I ;
you get 10 to 25 W out in the 4 50 MHz range
with no t uning problems.

••
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better than far more comp lex and so phis ti
cated unit s? Ho w would you like a t ra ns
ceiver that is old and moderately priced , but
with tubes that you ca n still find in the 1970
Allied ca talog? And ho w about a unit wit h
abso lute ly no t rick ci rcuits, with plai n,
conservative, simple design and layout for
easy maintenance , a unit so sim ple in fact
that th is old horseracing writer can, wit h his
feeble kno wled ge of electronics, part ia lly
und erstand the thing in at least a dim and
groping way?

We are talking about the equipment made
by Combo , in Coral Gables, Florida . And we
are talking about thei r o ld tube-type eq uip
me nt. (They , of course, now put o ut a
modern line of so lid state gear a t the usual
industrial price levels, but we are not t alk ing
about that !) My own se t is an o ld Model
275 , which was made some time before
1950. I pa id the huge sum of S IO for it. It
still puts o ut a tremendous signal - lOW out
(in co mmercial pract ice they use watts out
to measure power - lOW ou t is equal to
ma ybe 20W inpu t).

No , I don ' t own any stock in Cam eo. Nor
do I have any of their gear to sell . (Fact is,
my o nly contac t was wh en I wrote for
informat ion o n the Model 275 - I go t a
prompt answer, but no info rmat io n !)

We will ta lk mostly about the Model 582 .
This is a good rig, and represents the kind of
equi pme nt t hey mad e in the past. There are
lots and lots of o ther units they make that
are su itable for amateur service - I have
listed them in B, Table I. There is my Model
275, with a single channel, a 6 V mobile unit.
It's a handy 2 meter rig. Model 580 is good
fo r the 6 meter band - it ca n have all kinds

-
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• Fig. 2. M obile hookup for the ModeJ 582.

Let's loo k at some pict ures. Figure I
shows the 582 se t up fo r mobile mounting.
The little case, about the size o f three reams
of typewriter paper, will f it any place. The
control head , speaker, an d mike go under
the dash. Figure 2 shows the mobile setup.

upstairs. Or, with so me of the beatup,
cobweb-covered battle-scarred veterans of
o t her wars you find in surplus sto res, it is
best to dig a hole and give the whole thing a
burial rather than to clutter up the living
room or study with it.

,

•

Fi<J. 3. Model 580/582 hand-held portable rig
wJth an output up to sow.

Figure 3 shows the 582 made up in a battery
powered han d-held rig. This is nu toy trans
ceiver - it 's go t a good speaker and good
mike - and a sol id SOW out put ! It has an
ac/de power supply, is jus t about the handi
es t rig you cou ld ge t hold of.

Now let's talk about the base set ups. On
some of those big, black rigs we mentioned
earlier, you will use up half a room to sto re
it and get some unhappy looks from t he
XYL if you even think of bringing it

F ig. 4. Th e Model 582 makes an elegan t base
sta tion.

But we do n't have these troubles with the
582 . Figure 4 shows how it makes an elegant
base sta t ion, suitable for just ab out any
room in the house.

Now, let's sort o f flit through the block
diagram in Fig . 5. The transmitter sect ion
multiplies 16 times fo r 144 MHz out put and
will take crystals in the 9 MHz range.
Starting at the front, we have the oscillator
feeding into the "phase modulator" tube .
Don't let that term "phase modulator" scare
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Fig. 5. Block diagram, typical 144-1 74 mc transmitter-receiver, 582 type.

you. All it means is that we are modulating
after the oscillator, instead of at the oscil
lator. This a llows a wider flexibili ty in
contro l of " deviation" ( Mod ulat ion) and is
othe rwise undetectable from freq ue ncy
modulation per se.

How the thing works is not im
port ant - and I don' t believe ha lf the stuff I
read about how the electrons gallop around
any how - but it is important to know that
any variation on the plat e voltage of the
modulator tube will modulate the signal,
whether you want it modulated o r not! So
kee p a sha rp lookout for loose connections,
inte rmit te nt shorts in capaci to rs , an d the
like .

From then on you multiply out all the
way . One big advantage o f FM (we call it
that , anyway) is that any of the signals
ge t ti ng out -such as the lower har
monics-will be less likely to tear up your
neighbor's TV reception . I have a friend who
had nothing but neighbor trouble with a
flea-power AM outfit, then he switched to a
30W FM outfit and there has been nothing
but joy in the neighborhood sin ce. By the
way, he has demo nstrated that he can take
his 2 meter FM gear and trip our local AM
repeater, and I can hear him great on my AM
"Twoer"- guys with sets not a megahertz
wide in front can copy him easily , too.

Now let 's see what we can do wit h the
receiver. The stuff co mes in at , say , 144

MHz, and there is a stage o f rf amplification.
Then you have to convert it to the first i-f of
8 .8 Mll z. That works out to about 34 MHz
in the oscillator, mult iplies fo ur times to
about 136, and there we a re. Only there
ain't no crysta l which we can afford at 34
MHz, so we buy a third overtone crystal and
we're in business.

Then we have an 8.8 MH z i-f amplifier
an d anot he r mixer. We feed the mixer with

•an 8 .550 ~I Hz signal from our crystal oscil-
lator, and here we are at the second i-f o f
250 kHz. That makes for ni ce selectivity. We
run tha t through two amplification stages.

Now we hi t two " limiter" stages. The
idea here is to re move any AM componen ts
(such as noise) from the FM signal. The
limiter chops off any high peaks and the
whole thing comes out at a constant level.

Now the discrimina to r looms u p before
us. This is simply the same kind of a
fun ction as the "detector" gives us in an AM
set. Next comes an amplifie r and sq uelch
circuit , designed to make life easier for the
listener.

That's about all there is to it. And it's
why I say that the best buy in mobile FM
gear is surely the .Co mco Model 582 or o ne
of it s brothers. Many, many thousands of
such FM mod els have been made - you
should be able to loca te one without too
much trouble . Good luck!

. . . WA7 EM M-
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•
by Fred Mocking
Science Editor
Radio Today

E very year, many of our gram mar
schools and high schools par ticipate in

"science fair" progra ms. T he purpose of
these fairs is to st imulate inte rest in scie nce
and to provide experience in working o n
science projects. Students who enter the
fair do indeed gain worthwhile experience
and knowledge. Many of them are fortu
nate in having guidance and help from
parents with technical skills, or help from
parents or o the r adults with access to
u n usua l technical fac ilit ies. Although
science fair regula t ions attempt to rule out
this t ype of help, the students do , never
theless, benefit from i t. Indeed , if they
were to depend sole ly on t he ir own
resources, many students would be unable
to enter projects at all.

In spite of the positive values present in
science fair activities, many thoughtful
observers have questioned the basic
premise t hat science fairs stimulate interest
in science . T his may astound those who
have visited these fa irs and who have seen
the truly outs tanding accomplishmen ts of
our youngs te rs. Yet the skept ics state tha t
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the studen ts who rece ive the ma ximum
encourageme nt and assistance are those
who have t he greatest in terest and ability
in sc ience and t hus who are least in need o f
help . Witho ut doubt, science fairs help
them, but what about the rest of the
students'? Are they better off, worse off, or
unaffected by the fair"!

Another question that has been raised,
and moreover that has been raised by
studen t entrants and by student winners is
t he fact that the "spectacula r, flashy "
exhibit wins. Many studen ts believe that
this is so and thus deli berately choose a
project , not on the basis of the ir own
int erest or the intrinsic value of the pro
ject, but on its potent ial abil ity to impress
the judges. As a consequence, we have
students who will enter a laser or a Tesla
coil exhibit while at the same time having
no conception at all of the more eleme n
ta ry princip les involved in electrical cir
cuits. T hus, su perficiality is encouraged at
the expe nse of a firm understand ing of
basic pri nciples. Is it no t surp rising t hat
ac tivities sponsored by ed uca tional institu-
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tions should drift so far from so und educa
tional principles?

A closer loo k at the science fair itsel f
will provide some ins ight in to this sta te of
affa irs. The primary objective of most
students who enter is to win ! Those who
progress through the loca l, district, and
state fairs may win one of the va lua ble
scholarships offe red and , aft er graduation
from college, ma ny are offered jobs by
lead ing technical companies. In other
words, the science fa ir progra m provides a
s imple, straight forwar d technique fo r
"skimming the crea m" of the scient ifica lly
able students an d steering them into the
technical fiel ds that are vita l to o ur
nat iona l progress.

Now, I have no q uarre l wha tever with
people who "skim off the cream" but I
cannot accept t his as a pro cess that result s
in " enr ichi ng t he milk ." Our na tio n has a
vital need for people in man y fields who
have sound backgrounds in science and we
cannot afford the luxury of hap hazard
depe ndence on the relat ively sma ll gro up
whose interests happen to lie in the scie nce
area.

A number of ed ucators have become
dissatisfied wit h scie nce fairs fo r t his and
other reasons and have disconti nued
science fai r activities in thei r schools. O ther
educa tors simply have a vague fee ling that
so meth ing is wrong wit ho ut being able to
ide ntify it more specifica lly.

If we are to improve this situa tion, let
us accept as a basic pre mise tha t some of
the scie nce fa ir act ivities shou ld result in
some posit ive re turn to the schools
involved, t ha t is, some benefi t for all the
studen ts, and perhaps even fo r the teach
ers, who put fort h so much effort to wards
making these fairs successful . T his could
lead to the following guides for new
ca tegories of science fai r act ivities:

I. Science fa ir ac t ivit ies sho uld, in part ,
result in equi pme nt that may be used
in the schools, and be relevant to the
existi ng scie nce curriculu m. ( Fe w
teachers would comp lain that th ey
already have 10 0 milch eq uipme n t. J

2. Reduce the emphasis o n original
research by providing fo r projects
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based on hardware t ha t simply and
effec tively demon strates known prin
ciples incorporating st udent "feed
back." This area has ha rdly been
to uched and in itsel f offers man y
o pportun ities for crea tive work .

3. Encourage projec ts tha t lead to
sim ple experimental eq uipme nt that
ca n be duplicated in classroo m quan
tities in t he school shops. Thus school
laborator ies can acq uire equ ipme n t
for each child ra ther t ha n a single
dem onstrat io n a pparatus for the
entire classroo m.

4. Eli minate the need fo r concealing or
apologizing fo r pa rental aid . If the
st udent can bring to bea r u nusua l
resources in techn ical aid and eq uip
ment for t he benefit of the school,
why rule it o ut '?

Other ru les may be suggested , b ut t he
fou r ite ms above are su ffic ient to show
wha t the potentialities of science fair acti
viti cs ma y be, once we choose our objec
tives prope rly.

Schoo ls have been criticized for a lac k
of contac t with important new concep ts in
techno logy an d scie nce . T his problem is
not the fault of educ ators , it is t he result o f
a to tal lac k of t wo-way communica tion
be t ween educa tors an d the scie ntis ts and
engi neers who are familiar with curre nt
technology . Item 4 , list ed above, can be
used to provide o ne fra me work for such
communicat ion by means of projec ts based
on the very technology and devices that
the schools would o therwise be unable to
obta in. Anyon e familiar with modern
industry realizes tha t crea t ion of a sound
design ta kes considerable t ime and effo rt,
bu t on ce such a design is crea ted, it can be
readily dupli cated an d made ava ilable for
many users. Why should such a basic
econom ic fact of life be exclude d fro m o ur
ed ucational insti tutions? .

Science ha s given us techniques to
achieve almost any technologica l goal we
may care to establish. It is t ime that we
ret hink our o bject ives in science ed uca tio n
a nd writ e ru les t ha t will get us to our goa ls.
To do any Jess is. to say the least,
unscie nt ific . -
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Tied in wi th the local repeater, this phone patch

received approval from Ma Bell . . .

T he purpose of th is article is to give a
description of the automatic te lephone

patch system developed for the two
Wichita 2 meter repeaters. The features
include mobile dial control, giving the
mobile radio amateur access to the land line
telephone system, as well as ma king other
functions availab le to him. Many methods
of remote control have been developed;
most use one or more tones t ransmitt ed
simultaneously or sequentially, but the
method used a t Wichita is a modified
"Secede" type, or interrupted "single
tone ...

Secode systems transmit a tone of fixed
frequency, interrupting the tone with 00

tone pulses, created by the contacts of a
standard rotary te lephone dial. The
decodi ng units sense the presence of tone
and count number of " holes." When the
proper sequence of pulses (holes) are
received, the decoder unit will make a se t
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of con tacts fo r a short period (momenta ry
"make" ). A single decoder unit can be set
to select from one to five functions at the
remote location . We use separate functions
to turn the tele phone patch on and off.

The Encoder
T he diagrams shown in Figs. I and 2 are

almos t se lf-explanato ry. The out put lin k is
wound on the 88 mj l toro id , using as many
t urn s as needed . (See Fig. 3.) For high
impedance microphone circuits, 10 -1 5
will be required; for low-impedance micro
phone circuits, 30 turns should be about
right. The dia l can be almost any type, but
must have a set of open contacts that
" make" whe n t he d ial is rotated "off
normal. " I persona lly prefer t he Strom
berg-Carlson dial, wh ich has ext ra contac ts
and is indicated in t he drawings. To use the
more conventional Western Electric o r
Kellogg dials, the two diodes make a simple
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Fig. 1. Schematic sho wing output portion of dial
encoder.

Fig. 2. Schematic showing oscjJJator and tim er
port ions of tone encoder.

" ,",INISH I

START I /

\ /
-, ,//, /-------

FINISH 2

IBB "'H TOROIOS I

Fig. 3. Sketch shows construction of 88 mH
toro ids. Connec t start 1 and finish 2 together (or
start 2 and fin ish 1); this gives cen ter tap.

'1 9

the t 'h in., the pulse points on the dial
sho uld be ope n about 9/1 0 in.

Once you have one or more encoders
checked out, transmit the ton e through the
de coder to test the pulsing relay. Adjust
spring tensions, air gaps, a nd residual
scre ws as necessary to o bta in the same
ma ke- break ra tio as transm itted by the
encoder. The timer circuit holds the trans
mitter energized during the "interdigit"
time. The 200 J.l F value is nominal, and can
be varied. The relay shown in the diagram
is a common it em, but not critical. To hold
the tone frequency to +5 Hz, use o f Mylar
capacitors is recomme nd ed.

The Decoder
T he eq uipment used in the cha nnel A

repeater ( 146.34 to 146.94 MHz, W\lDK U)
is a modified Secode RPD-612 wit h ac
power su pply (Fig. 4 ). At first , we used a
si ng le f ive-function selector, .model
49H S-5 . We later added a model 70 selec
tor with a five -function kit added . We now
have ten fun ctions we ca n select and know
of no reason why more selectors could not
be added . An addit ional stage ( Fig. 5 ) is
"tapped in" a t the tran sformer lead feeding
t he neon bulb . This additional stage con
sists of one NE-48 lamp , a pair of diodes,
capacitors, resistors, a t ube. and a relay
with a se t of normally closed con tacts . This
set of contacts is used to pulse the tele
phone net work and should be tested and
adjusted to give t he 60% break wh en used
with t he encode r in the "tone burst"
mode. T he relay we used was salvaged from
jun k telephone relays at the local surplus
emporium. Note tha t this re lay operates
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"and" circuit. Note : the dials from " Trim
line" telephones are small and pretty. but
they do not have t he " off-norma l" poin ts
and can not be used . The dial pulses must
have the correct speed and make-break
rat io. Checking dia l speed and make -break
rat io is not difficult ; one of the easiest
ways is a 15 ips tape recorder with editing
facilitie s. First, make a recording of WWV
an d the time ticks. At 15 ips the time ti cks
should be spaced 15 in. a part. This verifies
your tape speed. Next , record the output
of your ton e encode r transmitt ing the digit
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nylon point pen to mark t he on and off
spa ces will show you t he speed of the "dial
and the ma ke -break ra tio. In our area , we
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words, ten pulses should ta ke 15 in . and of
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Fig. 4. RPD-612 schema tic, digital decoder type 185 9.

Fig. 5. Se code unit is "customized" for the
Wichita repeaters by adding a separate stage fo r
dial pulsing of the phone line.

The Telephone Patch
The first reaction of radio ama te urs

when they see the circuit diagram (Fig. 6)
is usually "where is your hybrid balance
adjustment?" Quite simple, since the patch
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of the make -break ratio is in the elec
tronic circuit ry. In the RPD-650 and
RPD-650A, the spring tensions of the
model 70 selector must be altered to
obtain this effect. (The RPD-650 an d
RPD-650A are made to operate with
75 -25 or 25 -75 make -break ratio and all
variations in between.)

. - -- ---"'--';'NPU
~ 'RP. '
~ ,..t.,
o "• '2'
~ - - , ,-

...~.' :,

(the contacts open) any and every time
that tone is transmitted to the decoder.
Also note that due to the difference of
tone on and tone off times in the two
modes of encoder operation, the ste pper
unit in the selector will not operate when
"tone burst" is being used.

The equipment used in the ch annel B
repeater (146.22 to 146.82 MHz, operated
by Don Pryor, W~ IPB) uses the same
principles but consists of a modified
RPD-650 Secode decoder (t ransistors and
mechanical selector) . The Schmitt trigger
stage collector load resist or (R 22). 4 .7K,
was replaced by a relay, and the emitter
resistor was redu ced in value from 180n to
100f t Since the Schmitt trigger transistor
(Q5) is normally conduct ing with no input
signal, we used normally open con tacts for
our pulsing relay . The model 70 selector
was modified by adding the five-function
kit and the operation is the same as the
other repeater.

Some "tinkering" was necessary to
adjust spring tensions in the selector. This
tightened the tolerance on the make -break
ratio to prevent ste pper action during
" tone burst." In the RPD-612 . the sensing
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number of matching SB2-LA Iinears avail
"'Ie for $229.00 ( reg. $259.00). Trad.. ins
will be tacen, ald finalcing i s available.
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Fig. 6. Schematic diagram
radio/teleph on e in terface .

An examina tion of the schematic d ia
gram shows a pulsing relay . a switch ing
relay , the pat ch-on rela y and the pa tch-o ff
relay, plus the ca ll-length timer. The
pul sing relay is controlled by the presence
or absence of tone. The points are closed
unless tone is received by the decoder. The
call-length timer , a motor-driven unit ,
opens a set of norma lly closed points after
a prese t time interval. The tim er begi ns
operation when the patch-on relay is oper
ated; it is returned to zero when the
pat ch-on relay is deenergized . The pa tch-on
relay is held on by a set of points on its
own point stack. In the event of po wer
failure the pat ch-on relay drops out and
releases the teleph one line. The call-length

doesn 't use hybrid circuitry and is not
int end ed fo r simultaneous duplex oper
ation. Since any repeater must have some
type of carrier-ope rated switch, we use the
carrier switch to change from transmit to
receive. This has a "bonus" - if the radio
amateur wishes to inte rrupt the person on
the landline , he sim ply pushes his micro
phone button and the land line is no longer
transmitt ing. Very useful to prevent out
bursts of unbecoming language from being
transmitted . After all, how many two
meter mobiles are equ ipped for simu l
taneous duplex opera tion?
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timer and the patch-off relay momentarily
interrupt the power to the patch-on relay,
again deenergizing the relay. The switching
relay is operated by the carrier-operated
relay in the receiver.

When no carrier is coming into the
repeater, one set of con tacts ho lds the
transmitter keyed on while a second set of
contacts connects the audio from the
telephone line to the transmitter. A trans
mission by a mobile unit operates the
carrier-operated re lay in the repeater,
which in turn operates the switching relay
in the patch. When the switching relay
operates, the telephone line is switched
from the transmitter input to the receiver
output. The contacts used to hold the
transmitter on are opened and allo w the
telephone patch to be used in two ways.

If the patch-on relay is wired to disable
the normal repeater keying circuit, the
te lephone patch operates in a semiprivate
mode. The conversation from the tele
phone to the mobile goes out on the
channel, but when the mobile transmits,
the repeater transmitter goes off the air
(not shown on the diagram). The way we
normally use the patch, the carrier
operated relay keys the t ransmitter in the
normal way and both sides of the tele
phone conversation are transmitted over
the repeater channel. Since the "pulsing
relay" is open at any time tone is being
transmitted, prac tica lly no tone is ever
transmitted over the te lephone line.

Both the channel A and channel B
repeaters are General Electric Progress Line
repeaters, and are equipped for 600n
audio input and output. Our phone patch
transformer is a salvaged te lephone
company one-to-one repeat coil obtained
from the local surplus emporium.

System Levels
Overall system performance will depend

on ho w carefully everything is set up in the
first place. The Wichita repeaters are both
wide band. We limit audio levels to 12 kHz
for the mobile units . By setting the trans
mitted tone levels to 9 - 10 k Hz, we do no,
have chopping to contend with, and the
decoders work reliably even when the voice
audio is just barely understandable . In

122

most cases, the audio becomes too poor for
phone patch quality before the decoder
reliability enters the picture . Keep in mind
that hard limiting or volume compression
will degrade the performance of the
decoders. It is extremely helpful if a signal
generator with externa l FM capability is
available for testing the system. We have
verified that the system is erratic at the 5
kHz deviation level, and is very reliable at
any deviation level above 6.5 kHz.

2805 Hz fi lt er
We ret ransmit the tone through the

repeater as we plan to locate muted moni
tor receivers in various locations to alert
needed persons in emergencies. Regular
listeners who do not like to hea r the tone
can use simple filte rs such as the one
shown in Fig. 7 to virtually eliminate the

66 mH TOROID

,...PR,,,
~OK .0 3 9 ,. F

WICHITA AUTOPATCH
'280~ FILTER'

Fig. 7. Tcrc tds can be used as 2805 Hz filters to
remove unwanted tone signals from receivers.

tone. Inser tion loss is less than 3.0 dB, with
tone attenuation well over 20 dB. We use
two of the filters - one at the input to the
first audio amplifier stage, and one at the
input to the second audio amplifier stage.
We use the 88 mH toroids tuned to 2805
Hz with a capacitor and a balance potenti
ometer. Adjust the potentiometer for the
deepest null while checking that the fre
quency is correct by slight variation of
your audio generator frequency . Replace
the po tent io meter with a fixed resistor and
install in your rece iver. Possibly higher- or
lower-inductance coils would work better 
we haven't tried since these are satis
factory.

Negotiating Permission to Interconnect
This system requires a te lephone line or

interface at the repeater site. (In the case
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of a sp lit lo cation , it will work at either
one.} I made verba l and written inquiries,
but for a long time I received no answers.
As t ime dragged on . I made a direct
co nnection to the te lephone line , expect ing
to goad the telephone company into say ing
yes or no. Afte r severa l weeks of o pera tion ,
the Sedgwick County Civil Defense Radio
Officer, Clem Sawyer (K\lYER), and I
mounted a new attack using Civil Defense
prestige as a lever. It took six weeks to
obtain the permission we sough t (Fig. 8). If
you wish to connect directly to the tele
phon e line without the telephone co mpany
inte rface eq uipment , connec t the off-hook
and the telephone audio lines in series,
connect to LI and L2 inside the te lephone
instru me nt .
Summation and Aftert ho ughts

Detai led theory of digital pulse encode rs
and decoders is out of place in th is ar t icle .
Repeater groups wishing to bu ild similar
facilities int o their repeater sho uld try to
locate a friend in the tw o-way rad io
business who services this type of equip
ment. In format io n on sett ing codes. mult i
fun ct ion decod ers and simple ex plana t ions
of how the equipment works can he found
in the instruction books for General
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vat ing back issues of 73 .

ONLY $5.00
p os tp a i d wor ldwid e

Y es... yes... y es...here is a
go lden o p p o r t u nit y to
b lo w you r m ind on 30
bac k Issues of 73. Y o u
aand us $5 in negotiable
secur it ies, c a sh or c h ec k
and we w ill send you an
u nb elieva b le misc ellany
o f thirty different (all
different) back i ssue~
all from the 19 6 0 -19 60
era. T h ese are a ll r a re
co llecto r s items. E\lery
one could like ly be wo 

rth a fortune to y ou. Who k n ow s, y o u might
even f ind a rare January 1961 in th is pilei W e
don' t even know what IS i n t h ese packages. T o
keep co sts d own we h ave had th esa m agazines
packed into sloppy bu nd les by the Chim p.
from Benson's W ild A nimal F arm ( nearby) .
Watch out for banana sk ins. -I f you want
sp ec if ic issues of 73 they are availab le at th e
low lo w ( h igh ) price of $1 each. U n less we
don't have them, In which ca se the price is
higher. - H o w about sending a bundle to a O X
friend? Back issu es of 73 are worth t heir w eight
in un icorn dung in most co untries. - M o n ey
rec eived without a sh ip p ing ad d ress wil l be u.ed
for b eer .

73 Magazine Peterborough NH 03458
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Electric El -I SA .B ,C, and D d igita l to ne
decoders. (a ll so lid-state, no rclays l and
Sccode Corporation 5 D-30 and 5D-40 (also
solid-state>. T he General Electric "Data
file" has severa l folders .o n Secede encoders

Parts List
I - Dia l. Stromberg Carlson or cquiv..

or W.E. or Kellogg dial, alternate.
t 8801 11 Toroid, \\'/added winding. 20 -50

turns
I - Dpd t Switch
I - Relay, 4 pdt. allied control

#T-154 Series ec-ce. I2 V, 185n Coil
1 - 1 knpotcntion1eter (output lever)
3 - NPN transistors (2N27 12)
I - 200 IJF 15V capacito r
1 - .OU5 Ilf Mylar capacitor
I - Capacitor. vary to place on

fre'!.. (.035·.04 for 2R05 117)
2 - 47 uz
I - 33 kn
I - 680n
I - 470n
I - 330n
I - 270n
2 - 150n
1 - 22n
I - IOn

i

and decoders. Local sales and service o ut
lets for Secode Corporation can obtain
information for you regarding single and
multifunction models of their RPD-673
( 12 V. for mobile usc) and RPD-674 ( I 17V .
for sta tion usc) . Similar types of encoders
and decoders are available from Scantlin.
among others. Now that a large number of
Wichita area ama teurs are equipping them
selves wi t h the necessary encoders, we are
adding feat ur es like selec table loose o r
tight squelch sett ings, tone key to energize
the repeater d ur ing skip conditions or
te m pe rature inversions (normally t he
repeaters are to he carrie r-energized, hut
during mild band open ings th ings get
hec tic ), and ma ny othe rs. We ma y be
wifing up more selectors any day no w.
Tra nsien t ::! meter mobiles are welcome to
use our autopa tch facilities, but they must
request t he current on and off codes and
meet the specifica tio ns as given In th is
article.

... IVQDK U ·
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Mosley beam antenna (TA36·40) on the roof 01
the Science Museum. Photo from the Science
Museum, London.

MAY 1970

Bruce Ellison
San Francisco
Casas de Binicalaf
Menorca (Balearic 15/) Spain

F ew hams can boas t of a shack about
35 x 35 feet, two stories high ,

pac ked wit h eq uipme nt, most of it len t o r
donated, and logging bet ween five and ten
thousand contacts a year.

In London, England , though, the Sci
ence Museum ru ns just such a sta tio n 
GB2S M, o perat ing fro m the second floor
of the museum's rambling build ing in
Lo ndon 's fashionab le Kensingto n area.

GB 2SM is on the ai r twice daily - at
11:30 a.m. and 4 p.m. Lond on time (1030
and 1500 G~lT) demonstrating the princi
ples of radio communication to an often
eage r crowd.

As the sta tion 's QSL cards indica te,
G B::!SM operates wit h a Mosley TA 36-40
beam antenna (on 40. 20. 15 , and 10
meters), and Coll ins KWl\1- 2 SSB t rans
ce iver and 30 L-1 (500 watt PEP) lin ear
amplifier. T hree rece ivers arc in usc , and
their signals can be put out through two
large ceiling speakers.
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Part of the main console of GB2SM, the Science Museum demoneue
non in London.

The station exchanges more than 3000
QSL cards annually.

G B2SM is not strictly an amateur sta
tion, as its somewhat unusual call sign
indicates. Technically, the operation is a
"demonstration sta tion." Call signs in
Britain beginni ng with GB are no rmall y
reserved for things like rad io shows or
conventions, and then on a temporary
basis. The museum station is the only one
in Britain with a permanent G B call.

O perations were started in August.
19 55, to provide a means of getting young
people interested in radio communication.
Man y of the more tha n 2 million annual
visitors to t he museum arc under 2 1, and a
good proportio n o f these can be fo und
stand ing, fascinated. listening to conversa
tion between GB2SM and other parts of
the world.

" We kno w of quite a few you ng pco
pic," says the museum official in charge of
the station, "who now hold licenses. and
who tell us that their interest was first
awakened he re:' To wh ich staff operato r
Geoff Vollcrud ds. ·" 1 wor ked a man so me
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time ago who told me tha t he 'd been
waiting fo r a contac t wit h lIS for yea rs. Il l'
said he first got int erested in ham radio
here and had wanted the contact ever since
he got his license."

Volle r , a fu ll-time museum staff
member, and himself a licensed ama teur
(G3JU L) runs ma ny of the museum's ham
demonstrations. On weekends. and on holi
days and vacations, he is assis ted by a small
gro up of specially invited Brit ish amateurs.
Becau se of the " demonstrat ion stat ion"
status of GB2S M, all usc the station ca ll
sign when operating. never their own call
lett ers.

G B2ST\1 maint ains reg ular contac ts with
severa l parts of t he world: a sched ule wit h
ZD9BM in lonely Tristan da Cun ha is
probably the most interesting of these. The
museu m sta tion has occasionally proved a
va luable auxili ary comm unications lin k
during eme rgencies in Tristan.

During a recent morning de mo nstra tio n .
a contact attempt with ZD9 BM was unsuc
cessful. In short order, however, th e stat ion
logged QSOs with 9V~ PA in Singapore and
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with WA8R IS in Cleveland, who was call
ing CQ at the time . A brief contact with
WA~ITW (also CQ), and with OK2PJ in
Czechoslovak ia completed the half-hour
ope rat ion .

Another morning Vo ller was "talking"
with a friend in Holland via teleprinter, a
form of amateur communication much
more common in Europe tha n here .
GB2SM mainta ins a telepri nter sched ule
with PE2EVO. a demonstration sta tion in
Eindhoven, Holland , horne of the giant
Philips electric firm.

The Scie nce Museu m's shack has walls
covered with awa rds. The sta tion en ters
about two contests a year. each of wh ich
requires a high degree of organization and
logistic support ("we have to make all
kinds of special arrangement s to ge t peo ple
int o the closed museum at 2 a.m. Sunday
- that sort of thing - and keep an urn on
the boi l somewhere all weekend," says one
museum official).

The museum's ham operator, Geoff Voller, adjusts
teleprinter equipment during a contact with ~
PE2EVO, in Eindhoven, Holland.

Geoff Voller at work on his teleprinter during
"conversation" with Holland. Note awards on the
walls.

MAY 1970
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GB2SM , London, at work. Operator Geoff Vo ller m akes log en tries at the conclusion of a half-hour
demonstration. S tation operates at 1030 and 1500 GMT daily, demonstrating principles of radio
communication for a crowd in the Science Museum.

Despite the logistics, G 8 2SM has more
than its share of awards. It boas ts such
citat ions as the Keystone award from the
Harrisb urg, Pennsylvania Radio Club, for
being "t he fir st sta tion in England" to
work more tha n 100 hams in Pennsylvania :
the A RR L OX Century Club award, and
the League's WAS award.

T he Radio Socie ty of Grea t Britain has
given th e sta tion its " Empire DX Award "
for contacts with 50 dominion s and co loni
al areas on 14 Mlt z, and 50 add itional
contacts on the remaining bands.

Altho ugh the station can operate with
code , voice , or te leprinter, mos t contacts
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are made wit h voice because they are the
most meaningful to the eve r-presen t audi
ence.

Amateurs visiting Britain arc invited to
sto p in the Science Museum to see the
sta t ion at work. It s operators ra re ly sec in
person any of the ir thousands of contacts.
and are glad of the chance to do so .

There is one restriction . t hough . GB2S f\1
is not a " public" sta tion, and is no t open
for use by an y visit ing amateur. You a rc
most we lco me, but the rule must he
"please look , but please don't expec t to
operate."

... Bru ce Ellison .
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H a nJl Y an issue of 73 goes by without
some ar tic les devoted to mi nia ture

equipmen t. Tex t eq uipmcnt , rc ...eivc rs. and
even transmitters are rapidly going the
miniat urc route . Smaller and compact rigs

ha w much to offe r, of COllTSl' no t only
in term s of rel iab ility. s tuhili t y , a nd instan t
warmup hl'C:'H1Sl' of solid state design. hu t

hccuusc t hcy take up less space in the

shad.

Yct , for some t ime I have foun d a ll

irritating fault with miniature equipment.
I ndvcd , it eve n goes to s ta ndard sizl'
cq uip tncn t , Cul l it ins tea d an annoyance. o r
a discomfort. \ Iy comp laint? Opcrating
knobs are just too small to be comfortubly

manip ulated w ith efficiency.

I much prefer large, massive knobs on

all my gear whether they he on my
tu be-type receive r a nd t rans mitt e r or on
tha t li t tle sol id s tale. home brew t ra ns is to r
checker I often usc. So where I can. I
ins ta ll knobs to about twice conventional

size.
It's true that some manufac turers Hike

Ha ll ic ra ft c rs. National. and He a t h ! genet-

MAY 19 70

Charles J. V lahos WB2IC V
15 Indian Drive
Woodcliff Lake NJ 07675

ally usc large knobs {abou t I in. diameter
or more I o n functions o ther than t he m ain
t u n ing d ia l. But most dou 't. Lo ok a t the
new lines o f transceive rs and yo u' ll sec
what we mean . Mo st come equipped with
t in y , de lica te knobs, seemingly designed

for a feminine to uc h.
I'm not much of a contest buff, b ut if I

were, I could offer a coup le of strong
reaso ns for l.rruc opcruting kno bs. Fo r one
I hing. larger knol-s would e li m ina te
groping. fumbling, or accidental manip uln
tio n of the wrong fu nction d uring hectic
Q SOs. For an ot her , thc y woul d all ow yo u
to make c ritical adjust men ts wit h case ( t he
turns ratio would he in YOllT favor).

Wh y , thc n , the t rend to small k nobs" A
hasty con clus ion mi g h t he t he li mi t ing
factor of the cquipmcntx basic s ize. But
upon looking OWl' many catalogs and
advcr tiscmcn ts. you' ll fin d t hat this j ust
isn ' t th e case. There is usua lly more thun
adequate space 10 doub le presen t knob
size. So we ca n conclude that size of r ig is
gene ral ly not a tuc to r,

One valid considcru tion migh t be cos t.
But here uguin. J check in rhc current
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La fay e tt e ca talog shows the di fference
between a JA in. plastic knob a nd a I in.
kno b of the sa me mate ria l and d esign to he
a mere 3 ¢. F luted kno bs, co mmo n ly fo u nd
o n mo sl co mmercia l rigs and some well
designed home hrew rigs, have a price span
of 4 to 54, fro m t he sma llest to the largest
diameters. So the cos t diffe re ntial t hat
we 're talking about is really negli gible .

O n th e face of it, t hen , the re appears to
be no mean ingful j ust ific at io n fo r t iny
opera t ing kno bs. T herefore , if you feel as
we do, you can modify your present
eq uip men t wit h large r knobs at a no mina l
cos t. A nd as for homebrew jobs , t he re isn' t
any sound reason fo r going t he miniature
rou te a ll the way.

A t this po int you ' re pro bably thi nking
tha t this e nt ire business o f o pt im u m knob
size (a nd shape ) is not nearly as im porta n t
and meanin gful as I've indica t ed . But it
is - and here 's w hy;

T he space age has ushered in a w hole
new science ca lled " huma n enginee ring"
that d eals wit h th is ve ry subject. Believe it
o r no t, there arc h undred s of enginee rs
aro u nd the cou nt ry who devot e their ent ire
time to such things as scie nt ifica lly de te r
mini ng what size knob, d ia l, toggle sw itch ,
leve r. ped al, e tc.. is best. what material an d
color it should be, and where it should be
best lo ca ted o n a par t icula r piece of eq uip
me nt. T he findi ngs o f huma n engineering
have been so revea ling to space techno lo 
gists t hat even indus try is begin ni ng to
take a ha rd loo k a t t hese result s - all in the
int erest o f ge tt in g maximum p roduction
fro m ma chines. The whole idea is to make
ma nipula tion o f con trols as easy and as
effort less as possih le fo r huma ns tha t ha ve
to o perate machi nes o f any k ind . In other
words, it is a sc ience devo ted to lessening
h u man fatig ue and th us o pt imiz ing pro
du c tio n .

T he implications o f h u ma n e nginee ring
to amateur ra dio are obvious. T he ama teur
frat ernit y is a lway s stri ving to im prove,
u pdate , an d st rea mline eq uip me nt wit h a
view to improving opera ti ng: con d itions.
The technica l a rti cles in t he various ham
ma gazines a t test to th is. So it ap pea rs tha t
kno b size is o ne d et ail t hat ser ious ama
teurs should not overlook.
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An importan t quest ion to ask at this
poin t, then , is: Wha t is t he best knob size?

lias h uman engineeri ng made st u dies in th is
a rea '! Have conclusions bee n reac hed'!

Since an opera ti ng kno b is basic to
virtually a ll elect roni c gea r , one ca n right
fully co n clude tha t stud ies in thi s d irect ion
have, indeed , been made. T he findings are
part icula rly in te rest ing and su pport the
aut hor ' s view t hai kno bs for amate ur gear
a rc - in t he main - too s mall.

T Ill' August 19 69 issue of Hu man
Facto rs magaz ine con ta ined an art icle by J.
V. Brad ley on "O pt imu m Kn ob Diamet e r. "
Essen t iall y, Mr. Brad ley sta ted t hat w hen
fric tional res istance is heavy . the bes t knob
diamet er is abo ut 2 in . Act ua ll y . he
described a range o f d iame te rs ( rela t ing
turni ng ti me to knob d iame ter ) fo r such
app li cat ion s to be bet ween H~ and 2 in .
Any t hing over and under these dia mete rs is
"significan tly in fe rio r. " Wha t constitutes
heavy frict ional resist ance is something else
agai n . But if we we re to classify main
tu ni ng dia ls on rece ivers and vfo 's as t hose
having heavy fri ctional resistan ce , the n it
would ap pear that bot h ho me bre w a nd
co m merc ia l rigs ad equat ely meet t hese
spec if ca t ions .

But ,\ t r. Brad ley ' s artichr goes on to say
t hat when frict ional resist an ce is red uced
10 a min imu m level. spcci fica tio ns change .
Here . h uman engi neer ing reco m mends
d iamet e rs fro m I to 3 1/ 1 in. Bradley con
clu des by say ing that these find ings are
valid over a wide ra nge o f ro ta ry ine rti as .

It isn't often you sec rf gain, audio.
handswit chi ng, bfo tun ing, o r fi nal tu ning
con t ro ls tha t mee t th is lo wer to lerance
limi t. At o ne ti me, w hen rece ivers a nd
t ransmitte rs ca me in la rge packages. they
d id . Bu t no waday s th ey ra re ly do,
e s pe cia lly transceive rs. Resu lt : sma lle r
knobs an d dials.

The nex t time you put to get he r a
home bre w rig o f any kind , give so me
serio us thought to hu ge kno bs and see if
you do n 't fee l a bit more comfortab le with
th em . Or bet ter ye t. try ins ta lling la rge r
k nobs on t ho se app lian ces y o u have now.
Yo u ' ll sec what we me an.

. .. WB~ I CV ·
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Low-Cost Function Generator

sitivit y of the preamp is limited o nly by
the sensit ivity of the scope with which it
is used . The preamp is compact, facili
tating mounting inside the scope housing
or in an optional case. The circuit of the
preamplifier employs four FETs and nine
silicon transistors . Included in the kit is a
printed circ uit board that comes etched
and drilled.

Pha se Corp., 31 5A Boston A ve.,
Medford, Mass. 02 J55.

Challenger Beams Are
Design Innovation

The Cha llenger line of antenna sys tems
feature a balun-fed, 5-elemen t Tri-Band
array for o peration on l U, 15, and 20
meters using a single transmission line . It
has a peak power rating of I kW and a 28
dB front-to-back ratio.

.'"

Four-Trace Oscilloscope Preamp
A four-trace oscilloscope preamplifier.

the first in a new line of kits , has been
announced by the Phase Corp . The pre
amp is designed for use with any ac or de
oscillosco pe , providing the capability of
observing as many as four waveforms
simultaneously . Individual centering con
tro l is provided for each of the four
inputs to the preamp . With an input
impedance of I megohm/channel , the sen-

..-..;;;=- Ll. .... _

PRODUCTSNEW

front panel, and easy-to-follow assembly
instructions. The Model 01 K designates the
kit ; OlW is the co mpleted package, which
sells for $54 .9 5. (Both prices include post
age within the co ntinenta l United States .)
Specifications for the Model 01 test oscil
lator are as follows :

Output BV pop, all ranges
O utput Z 5 k!1
Freq .

Sawtooth and pulse: 0 .1 -100,000 Hz
Square: 0 .05 -50,000 Hz

Rise time
Square and pulse : 0 .5 u see

Pulsewidth
I usee at 100 kHz
5 msec at 2.5 sec/Hz

Phase Corp. is located at 315A Boston
A ve.. Medford, Mass. 02 J55.

Phase Corporation is marketing, as a kit
or wired and tested , its low-cost solid-sta t e
test oscillator. which generates square
waves, pulses, or sawtooth waveforms fro m
0. 1 Hz to 100 kHz. Portable and co mpact .
the package contains FET and unijunction
circuitry to cover the operating spectru m
in six continuous ranges. In the kit form,
which sells for $34 .95, all parts are in
el ud ed: transistors, diodes, switches,
etched and drilled printed-circuit board ,
custom cabinet with screened and punched,
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Other Challenger mo dels range fro m 3 /4
through 80 meters . The entire line, as well
as other Telrex antenna systems, are des
cribed in Catalog PL70 which is obtained
free by writing to Telrex Labs, Asbury
Park, N. J. 07712.

Monolithic Synthesizer MOS
Motorola's MCl 125G is a monolith ic,

quad MOS device consisting of four toggle
mode flip-flops with buffered Q outputs
that use no standby power when driving
capacitively coupled loads. Typical power
dissipation is a low 75 mw an d operation is
from dc to I MHz. The MCI125G also

tiJ:&.
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MC1l2 5

features a typical input capacitance of 2.5
pF and a crosstalk figure under I%. The
MCl125G is recommended for frequency
synthesis, as required in organ circu its,
digital dividers, and counters. Motorola
Semiconductor Products tnc., PO Box
209 I2, Phoenix AZ 85036.

FM Receivers Have
Built-in Decoder

Two FM rece ivers for operation in the
50 and 144 MHz bands feature a complete
assortment of optional equipment, in
cluding a sequential tone alarm decod ing
facility. The radios are ava ilable in fo ur
model designat ions. Model T M II-H I has a
single-channel, narrowband reception capa
bility in the 144-172 MHz band . T M lI-Ll
is the same for operation in the 30-50
MHz range. List price for both models has
been set at $ 115.QO, including crysta l.
Models TM 1I -H2 and L2 feature 6-channel
reception capability in the respective fre-
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quency ranges at list price of $130.00 ,
including I crys ta l. (Additiona l crystals are
priced at $4 .95 each .)

The receivers are being built as rep lace
ment units for the original TM series. New
circuit ry, however, enables the rad ios to
deliver bette r performance without price
Increase.

Sensitivity for all models is rated at 0.5
flV . Selectivity is set at 50 dB at +15 kHz.
T he receivers operate on 117V with acces
sories for 12V dc or int ernal ni-cad battery
power supply . Regency , 7900 Pendleton
Pike, Indianapolis IN 46226.

Quartz Filter Offers
Super Selectivity

Made exclusively for Swan by CF Ne t
works, an all-new l6-pole quartz filter
network establishes a drama tic standard of
comparison. Shape factor of ] .28 , ult ima te
rejection grea te r th an 140 dB! A giant
Q RM killer, the SS-J 6 wipes out strong
adjacent channel interference with unpre
cedented attenuation. And in transmit

73 MA GAZ INE



• Allj,ltllll.
• rill ,II ....Is
• SI.,I. 1.ltall,tI..

mode , unwanted sideba nd and carrier sup
pression are both increased greatly . Avail
ab le only for Swan transceivers, t hey are
ma de for the current 5.5 MHz i-f, or earlier
5.1 75 MHz i-f system. Installation and
adjustment are simple. Specificatio ns are as
follows :

• 2 .7 kHz bandwidth at 6 dB down .
• Shape factor 1.28 .
• Ultima te rejection : 140 d B.
• 16 poles. 16 precision crysta ls In a

lattice filter network .
• Sideband su ppression: 80 dB .
• Carrier su ppression : 45 d B with the

filt er alo ne, plus appro xima tely 40
dB more fro m the balanced modula
tor.

• Mo unting: Same as standa rd Swan
filte r. but ta ller.

Swan Electronics, 305 A irport R oad,
Oceanside CA 92054.

Remote-Controlled 8-Position
Coaxial Switch

The Series 74 coaxial swit ch is in
tended for use in son circuits at frequen
cies up to 2 GHz, where the multiple
sources are switched to a commo n ou t
put. To provide maximum isolation , all
unused terminals o f the new switch are

grounded. In standa rd configura tion with
typ e OSM co n nectors, the switch
measures 3 in. diameter by approxima te ly
2~ in . deep . Other connec tors available
include ty pes BNC, TNC, 27 series, and
MS. The switch is normally supplied for
operation at 26V de. Other voltages avail
able are 6, 12, and 120V dc. Do w-Key
Co., Box 348, Broomf ield CO 80020.
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RF MULTIMETER, RFM-1

Simplif ies co n st r uct io n and test ing of solid state
c i rcu its, antennas and transm issi on sy stems.

- M EA SU A ES
1 m v to 100 v D C ±3%
1 m vto 1 v R F to 1 Ghz +5%
VSW A 1.3 5 and 3 .0 15 t o 2 G hz
o to 6 0 Decibels

M.ny m o re f• • t u res - Writ. fo r deta iled b roch ur.
RADIATION DEVICES CO.

Bo x 8 450 . Ba lt im ore . Mary l.nd 2 12 3 4

TRANSCEIVER
AUTO-MOUNT

$_5
I .nAIL

J-t-~;i.;.. ;~.~ ARCO MFG. CO.
• . """l :

... P.' . I .. &17. 'nI., rtl" •. I . Dak. SI 201

•
urgently wanted

TOP PRICES FOR:
AN /SGC·1, lA Navy Teletype

Terminals.
AN/SPA-4A, 4B Navy Radar

Repeaters.
Call collect for top offer:

213-938-3731

COLUMBIA
SPACE RACE

(We have to gel rid of these i tems
now-'cause we gotta have the space!)

CV·253/ALR 38 ·1000 MC TUNEABLE
CONVERTER
Excel. Co nd oLate Model $150.00

COMMAND RECEIVERS
190·550KC Q -5er Good Condi tion $14.95
1.5-3MC Marine Band Ex t. Condi tion $19.95
3-6MC 75&80 Meters Ext. Condition $14.95
6·9MC 40 Mete rs Good Condition .. .._ • • • • •$14.95

COLUMBIA PAYS CASH FAST
For you r surp lus military elec tronic equipment and
al l kinds o f lab grade t est equ ip m e nt . Wri te or cal l
coll ec t for to p dollar . Highest cash offers in the
cournrv. We pay all sh ipping & insu ra nce . Let us
p rove to you what w e promise .
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Those 0GP Maps
The three-di mensional maps that DGP

Co mpany is distributing make the no rmal
topographical maps look like junky gas
sta t ion maps. These not o nly are a grea t
help to anyone wo rking on VHF , they are
about the last word in a fancy wall map.
Businesses are grabbi ng these up for
decorat ing their walls, they are going up o n
hamshack walls, and they are being used as
gifts for sportsme n.

The detail o n these maps is hard to
be lieve . They get right down to even the
litt le di rt roads! Each map covers an area
about 100 miles by 70 miles and every
mountain is clearly shown both with con-

0 . 1 to 500. O ther key spec ifica tions
include a voltage gain adjus table to 40 d B
and the ability to atta in comple x zeros
anywhere in the Scplane . Band pass, high
pass and lowpass outputs are available
simultaneously . The fil ter employs en cap
sula ted hybrid circuit const ruc tion a nd is
housed in a 14-pin d ual in-l ine package
measuring 0 .804 x 0. 336 x 0.4 74 in .
Complet e specifications and additional
pricing data arc available from Kinet ic
Technology. Inc., 3393 De La Cruz Boule
vard, Santa Clara. Ca li]: 9505 1.

Active Filter Features
low Power Consumption

A new hybrid active filter , the Model
FS-60, requires o nly 0 .3 mW of power at
+2 V, ma king it pa rt icularly suitable for use
in battery-operated equipment. The unit
sells for $ 10 in large quant ities. Operat ing
in the freq uency range from dc to 10kHz,
the FS-60 features multiloop negative feed
back fo r high stability and a Q range from

--

P.o. Bo . 11 2, S uccasunn. , NJ 018 76
TelephoM 20 1.584-6521

(j,.
rU-.

Low Noise Silicon Circu ilr y . Anr";I ;~. MeUO I
lie Gt..n S tyling . B u ilt in X P ow• • S u pp ly
_ S ,I_ P laned C.y; ti M . W, it . f o r d ete i' ''' lit ..
e lut. O' o rder d ir let , sp-="ying i-f h -.quency.

SANGAMO

S'IAGUI

JANEL
LABORATORIES

Offices and Warehouse 10 Alice Street
COMPUTER GRADE

ElECTROlYTIC SALE
lARGE QUANTITIES AVAilABLE

Minimum Order 10 pes.
All Sizes-5(W ea.

BRIGAR
ELECTRONICS

10 ALICE ST. BINGHAMPTON. N.Y.

13904, AC 607 723·3111

432 MH2 CONVERTER
MODEL 432CA

ON LY $64.95 pp.

'1!r,,, ,
LJ

V A L U E SIZE
500 M F 0 ·2 0 0 voe 2" x4 Y,,'

1,250 MFO-lao vee 2" .11411."
1,500 MFD·lOO v ee 2" x4!1 "
3,500 MFO · 5 5 vee 2" )( 411,"
3 ,500 MFO · 75 v oc 2" x4W '
5 ,000 M F O · 3 6 ve e 2" x4Y, "
5 .500 MF D · 4 5 vee 2" x4Y, "

11 ,000 M FD· 19 voe 2" lI. 4Y, "
1, .500MFD· lsvec 2" .4Y., ..
12 ,500 M FD· 16 v ee 2" lil 4W'
to.ooo M F D · 15 voe 2" x4y,"
14,000 M F D · 13 v oe 2" x4 Y,, '
15 ,000 MF O· 12 v ee 2 " x4 YJ "
1 5 ,500 MFD - 10 V De 2" x4 Y."
1 5 ,000 M F D · 10 V D C 2" x4YJ "
25 ,0 00 M F D · 6 VDC 2" x4YJ "
30,000 M FO· 10 VO C 3" x4 Y. "
60.000 M FO · 5 VDC 3 " x4 YJ"
20,000 M FO · 15 V O C 2 Yo "x 4 Y."
15.000 M FO· 15 VDC 2 Yo "x4 Y. '·
35.000 MFO· 12 VDe 2" x 6"

7 ,0 00 M FO · 13 V OC 11-i'x4 YJ "
3 ,000 MF D· 25 VO C 111i"x4 Y, "
2 ,500 MF O· 45 V OC 1 ",.. . x4Y.' ,
3 ,750 MFD· 75 VD C 2" x4 Y. "

N o C.O .D. Incl ud e nec essar y postage .
• JUST BOUGHT O U T O RI GINA L CASE FOR

CB RA DIO. Includes mtg b rac ket fo r mob ile
use & slide-in chassis. Holes pre-punched for
power suppl V transistor & power co rd . Mav be
used for mobile power supplies, P.A . system or
speaker box or many o t he r uses. Size · 3 Yo " H x
7" W x By," O. Weight 3 lb s. Original cost
$9,95 . O u r price . . , , • . • ..... .. . . . • . $1.95

MIN O RD E R $5.0 0 FOB Binghamton
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HIGH MFD CAPACITOR SPECIAL
A2040 S angamo o r Pyramid 4~" x 1%"

4000 MFD 50V 50 512.00
A 2039 Pyramid 4 %")( 3" 6000 MFO

75V 75 3/2 .00
A2035 M allo ry 5%" )( 3" 31 .500 MFO

2 5V BRAND NEW 2 .00 .• 3 /5 .00

5 /1.00

3 /2 .00
5 /1.00
5 /1.00

nscdes
H u ghe s P IV 175 3 0 m a · · · · 8/ 1 0 0
S v lvan ia P I V 10b . 70 rna . . . 8/ 1 ,00
R CA Aecli! ie. P I V 200 .

10 0 m a ··· 5' 1.00
RC A R ecti! ie . P IV 6 00 ,

500 ma . . . ... . . .. . 10 / 1.00
RC A R ec tif ,e r e tv 600 ,
'500 ma 10/ 1.00

Mo roro la Silicon Re c ti f ier
5 0 Vo lt \, 15 A m p , .. " .. 3/ 1.00

S v lva n ia Bu lle t D iode P I V
6 0 0 . 1 50 ma 8 11.0 0

Zener Diode,
5 . 1 Voll" 400 mw 5/ 1.0 0
62 vcus, 1 Wat! 3/ 1 00
3 .6 Voln. 1 W a n 5 / 1.00
62 vens. 10 Wan' 2 / 1.00
15 0 Voln. 1 Wa n 31 1.00
3 Voln, Y, WUt .• . . • ..• . . 4 / 1.00
5,6 Va in. 1 Wa n 411 ,0 0
150 Vain, 1. 1 m a

( Ma tc h ed o ai rl , .. 75

CAPACITORS
Stock No. Mfd. Vdc.

A2010 1000 50 Twist Lok .7 5 3 /2 .00
A2011 2000 50 Twist Lok 1.00
A2012 22 6 ~/l.OO
A201 3 45 75 601 0 .75 3 /2 .00
A2014 260 7. 601 D 1.00
A2015 .00 100 Twist Lok 1.00
A2016 20 350 11 .00
A2017 I '2' 5 /1.00
A2018 2.2 50 1011 .00
A2020 .0 1 600 8 /1.00
A2021 .16 50 10/1 .00
A2023 .10 200 8 11.00
A2025 .001 P.C . m ount 20 /1.00
A2026 .0 ' 2011 .00
A2027 I"?olr.f~ 20/1.00
A2028 20/1 .00
A2029 47 .0 8 /1 .00
A2030 s 2. Miniature 15/1.00
A2033 .0 1 100 20/1 .00
A2034 .0 3 400 10/1.00
A2035 31.500 25 2.00
A2036 50 12 P.C. m ount ron .oo

INTEGRATED CIRCUITS
Stk. No . TO"¥e Case Function
A3000 9 TO-5 Four input gate .7 5
A3001 914 T O-a Dual 2 m put gate 1.00
AJ008 914 FP Dual 2 input gate 1,00
A J002 915 1'0-5 Dual 3 input gate 1,00
A3003 923 1'0·5 J K Flip Flop 1.00
A3007 3M4·923 FP JK Flip Flop 1.00
A3005 IM4-925 FP Dual 2 input ga te 1,00
A3004 926 1'0-5 Buffered JK Flip Flop 1,00
A3006 926 FP Buffered JK Flip Flop 1.00
(FP·Flat Pa ck)

SILICON CONTROL LED RE CTIFIERSISCR'SI
A ·UOO 50 Vo lts 1 Amp 1'0-5 4 /1.00
A 420 1 100 Volts 1 Amp 1'0 -5 2 /1.00
A4 202 200 Volts 1 Am p 1'0·5 3 /2 .0 0
A4203 300 Volt;; I Amp 1'0-5 4 /3.00

TRANSISTORS
A4019 2N3904 Motorola
A4022 MP1546 PNP Germanium

Power transistor
100W .7 5 3 /2 .00

A4000 2N277 Motorola Power Transistor
PNP G ermanium 55 Watts .7 5 3 /2 .00

A4001 2N 1183B RCA Power Transistor
PNP Germanium 7 .5 Watts .7 5

A4002 2N 1204 Motorola
A4003 2N231 PNP Germanium ( R F)

A4016 FET Field Effect Transistor 1'0·18
25 Volt Source to
Gate N Channel .50

A4017 Tunnel Di.ode SimilaJ'
to I N3717 .50

MISCELLANEOUS
ITEMS

A8 0 I O 2000 Ohm Multi turn trimmer
A9004 1'0·3 Power Transistor Sockets
A9040 Fan Motor 11 0 AC
A9001 S un Sub-miniature slid e sw itch es
A9003 Fuse Holders (Panel type)
A9032 Dialco 28 Volt pilot light bulb

a nd assem b ly
A9060 Mercury Wetted Relay C lare

HGS 1059
A9063 Nickel·Cadmium Batteries 1 .25

Vo lts ,4AH
A2031 Miniature variable Capacitor

3-75 u u fd
A9068 Printed circuit boards (no

co m pon ents
A9 069 Printed c ircu it boards with

components

A 400 5 l N6 :l9
A4006 I N 1:l0 0
A4 001 I N:l 3 :l6

4 400s l N 31 9 5

4 4 009 1N 3 2 5 5

A4 0 3 :l l N3 :lOS

A405 0 1N :l0 11

A 4 0 10 l N 7 51 A
A40 1 1 l N3 0 39 A
A4 01 2 1N38:l:l
A4013 1N3000B
A40 14 l N 3 048 B
A40 15 YoM3.0
A40:l9 l N 4 2 9
A. 4 0 40 l N 3 0 48

5 /2.00

5 /2 .00

.7 5
8 /1.00

1.00
3 /1 .00
6 11 .00

3 /1 .00

1.00

1.25

3 / 1.00

8 /1.00

5 /1.0 0

tour curves as with the topographical ma ps,
but also by being raised . The raising is
exaggerate d by a three-to-one factor to
make the mo untains really stand o ut.
These are the most detailed maps ever
produced and were done from actual 3D
aerial surveys.

Any time you find yourself st uck for a
great gift for a frien d (or yourself), o ne o f
these 3D maps will make a last ing impres
sion. DGP Com pany. Box 431. Jaffrey Nil
03452.
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Asburv Park, N. J . 07712.

cv
ov

Bdvi.~d by my l qwy e rs thRt
JU 50 0ns d ... n ' t -ve r . r- o o rr

~EL l'{sEHS~
I insist thet you pr int
3nould b e bo i l e d in o i l

Army M anu al

T he "T ech Manua l" forma t fo r March is the
bes t yet! Kudos to w hoever thought that one up !

F ri t z WB4MSJ

Co ve r Awa rd
M arch 1970

Originality 10
Colo r 10
Copy 10
Type 10
l ayou t 10
Design 10
Conten t 10
Technica l 10
Paper Stock 10
Appearance 10

Total toO
Con grat u lations

d e WA4NED

There were many comme nts from o ur ham
type technicians regarding your March issue o n
the front cover. All in all . they thought wa s a
darn clever idea and they also made many nice
com ments regarding the q uan tity and qua lity of
technica l art icles. I th ought the ama teur radio
news page in the March issue was most interesting
and I have removed these two pages and put
them on the compa ny bulletin board .

R.A. K o bold
Manage r . C usr, Svc.
G ala x y E lectron ics

NEW
FROM
TELREX

:

~:~ ~~t;1~~I~!IC~~u;,~..1.~.6.~.~:. ~.~':'.:~~..$12.95
R-4/AU-2 RECElVlI 234-2S' Me • • Tunable. e om pl.e te wlttl 11 Illbe't
Elcell eol. Ueed $S.1I6
BRAND NEW. lncl\ldlnl dynlmolor ' 9. 115

Patented Challenger Series Balun Fed
Inverted.Vee\l!l2KWP and 4KWP Ant enna Kits

Simple to set up, h i-perf o rman ce antenna sys tems.
Kits inclu de- paten te d enc apsu lated broad-band ba
lun, 200 fl . antenna wire . insul ato rs and complete tn
struct ions for e rect ing as either Mon o 40 or 80M
Inverted-Vee or Fan-Dipole 40/80 Meier Inverted-Vee.

2KW Peak Model CIV2KWP $18.95
4KW Peak Model CIV4KWP $25.95

Prices postpaid continenta l U.S.A. Add 18K il appli
cable. At your dealer or order d irect from Telrex lor
ta st personal service. Send for tech . & price bk. Pl 70

NEW G&G CATALOG!
"MILITARY ELECTRONICS

-Ie/rex ANTENNA LABS

24 PAGES. Cr lllllrl-.l ...1111 0 ... '1 Sur p!.II' Eleo:U'_tc Onr • the Blg..t
lIarra ln Buy . te A_nell" _ W p&, ,OU to SEND 25<: 10r)'1lUr cop)'

ReI~ llded .. lib your f ln t orde r .

IC-64S TlANSOIVlI H tubei. US to &00 We .
Eull, -.dapled lor 2 ..., wolee or c ode ee Ham.
Mobile. Te lCYl.lon [operlmenlal. "'" CIUune
Blndl. Wllb lUlIe • • le n power ellpply $16 95
In feetory c. rton, BRAND NEW..... . . •
SPECIAL PA CKAGE OF FER: BC·6U Tr c eln . . Dyn....oc.or ud oJ.l
'""o...crl... Incl OOl f\l mOWlUp" UHF Ant " eumblln. COflUo! boI,

:.~~...:~.~.~~~~~.r ~.~.~:: $26.95

Tl:RMS: 25'\ ~po.lt with o rd er. boJ.""e C.O. D. - or- Itemlll.Ll>"e In full .
Mlnlmu m o!'\lee $5. 00 F.0. B. NY C. Sub)..." to prlor . L1 e and prlc'., c llance

G&G RADIO mCTRONICS COMPANY
47 Warren St. (2nd FIl Ne ..... yo.... N.Y. lO(X)7 JIti . 212-267-4605

Everett G. T a ylor W6DOR
4100 Worthington Dr .

N orth Highland s CA

Re - th e March issue - clever cover. The
" NOT-TOO-T ECHNICA L ~IANUAL" bit is
especially right. Did you chec k pages 62 through
67'? The guy (Bob Manning K IYSD) must be
sick.

Y?
A couple of things. First, as a professional

communica tion e ngineer, I am enjoying those
Extra Class articles. But tell me . what little
greml in . or type lice . made off with the letter Y
in T able I on page 10 1 of th e February issue'!,! ,? '!
Especiall y since R Y is one of the favor ite test
le tters on the circuits, along with the quick .
brown fox .

Next. the February issue was delivered here in
San Diego o n 20 February. so those announce
ments of even ts happening before then were of
on ly historica l interest ( whatever th a t may be).
l ooks like yo u should insist u n a longer lead -time
if the item is to be of value .

L es Harlo w WB6ZNW
5 0 15 Cape M a y A ve .
San D ie go , California

.....NO.,.
. · t ~ng

U l . SO
1 2l . I O

I I I U
. lIZ ' S
. ,U so

• I I ,..,'".U

I'roo .
R.n..
RU:I£,I/'-R' .
I"·SSO OIc .' ·6 _ . ..
6·'.1 _ •....
' .S·) MC . _ .•
y ....SM"yl[.lI .
.·S .l '"c .
S .1·7 _ .
, ••• • Me • . •. •
2.1.) Me •.. , .
1·. Mc• .

VIBRA TOR POI'IE R SUP P LY for abou. 6V, nV or
24'1 t~clfy ...11 .... o~rlDd. U ke N.w.... 16. 15

HUPHONE TYPE IUAY Wide by J. H.Bunnell . hIS KJ uol.lblr
...... lUwll, . I SO olIm coli . She 31 . 4 .11"'. ShPl ..t 3 Ibl. NEW $3.95
BC-60S INHRPHONE AMPlifiER [ ul1, connned to hom. o r oUtc e
lnter"om "y"tem. Un. p. l r 01 1619 tub... dellverlng 10 ""U,, of l udlo
""",or. Brand Ne U .95 Excell r nt U.OO ' l. n

MdLJOY AUTOMATIC atOll ~Il.able lor keyllII Iran . mltt• • or for
code prllCllce . Hu plloLo-elec trlc c ell . nd lenllUve relly. $12 95
110 V 60 c ycle "c. Co ml' lele wltll lUbes, Ex cellent U.ed.. . . . •

PE-219 BAn ERY 'CHARGU CII'l'¥e one or ,,",0 6V bl tte rlu . t 1 amp• •
from 6. 12 0. 24 vol t IO<> rce . OIU one ,Plul- l/l vlbnwr. Com ple te wllll
10' power cord. In metal cue 11 • 10 • 5t" deep. $4 95
Wete:1It 40 lbl. SII"I1 Corpt equlpment . l'EW.. .... . . . . .... . . •
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·\ Iy qucvuon I': Y "
Yo u le tt it ou t o f the KTT) ' li, 1 O il page 101

of the h ...h ruary 19 70 , 7J .\hgazine.
And ' Y' i 'i ,0 im port .uu it '>; t il e e the r hulf

of 'R Y' one of the most familia r tcrmv in RTTY .
C oL. "Bo b " E ngelbrecb t V O l BL

3 1 Cowan A ve n u e
St . Jo h n 's, Newfound land

Yoiks! Y is coded 1·3-5 and it most assuredly is
one of the important letters for TT 'ers.

. . . Way ne

L eague Re p resen t a tfon

A, :1 re b live newcome r to amate u r radio ;JI1I.l
;1 <ubccribcr to your magaz ine J a m only disa p
pointed in one thing. tha t you r magazine doesn't
come more often. J feel a.; I'm su re mos t of you r
subscribers do, that you are the only ham
umgazinc which tru ly re pre se n ts the ama teu r.

Hv a ll mea ns a ma teu r rad io sho uld have ;J
lo bby in w ashington. if the A R RL d oesn 't push
for a lobb y we should as k who arc th ey rcp rc
scn ting. ama teur radio or thei r o w n li ttle sta t ion
in Conn. If the A R R L doesn' t read o n this it 's
time eve ryone reac ted on them. I myse lf am not
a member of the AR R l and do not intend to be
un til I feci they wou ld be rep resenting me and
no t thei r own interes ts.

A 'i I have men tioned previously I um trul y in
lo ve wi th yo ur magaz ine. T he re has not bee n o ne
article whic h I have left unread a nd und igested .
It 's tru ly worth every cen t of it' s p rice , even if
you have raised th e price. Now I'd like yo u to
listen to one of my gripes. Even tho ugh J am a
Novice I do spend most of my time scann ing
acrov the phone bands. A nd I must say I 'm very
d isa ppointed with the genera l conversat ions. Now
do n't get me wrong - li ste ning to a ham tel l
a no the r how he ge ts such gre a t mod ulat ion
excites me ju st a, m ust as t il e la te st hi t reco rd ,
and I'll have some fish sto ries to tel l too wh en I
ge t my General . bu t is th is all ha ms have to talk
about" Whe n is the las t tim e you hea rd an on the
air debate about the la te st HT proposal o r some
discussion over an amateur lobby '! What J pro
pose is this. a ne t be establ ished to talk over these
thin gs. a place where some mean ingfu l di scussio n
might ta ke p lace. 73 and o ther magaz ines m igh t
keep th e ne t informed of late st developme nts and
an FCC-net ho tli ne might he es ta b lished. Way ne
and o the r write rs m igh t have so me o n-the-air
edi toria ls to promo te discussio n. Other subjc .... t-,
migh t be discussed which generally bring to ha rsh
a reac t io n from the general ham popu lation. such
to p ic, might include. SE X, RELI GI O N '. and
PO LlTKS. An yone co uld the refo re tune III on
th e net and find out whu t's ha ppe n ing on the
amateu r sce ne toda y . Some am a te urs who don ' t
subscribe to 73 a ren ' t even in th e right decade . I
th ink that the ne t wou ld he especially insp iring
to 5 \\ '1., con temp lating becoming hams and
:S:O\"1cC' interested in becoming Gene ra ls.

T im R ulo n WN2 KQD
12 M o rah opa R d.

Ce nterport N Y

Urge n tly request your leade rs h ip in p ro
motio n o f F ~I th ruou t ama te ur wo rld . In m y
h um ble o pin ion 1:t\1 ha s t ill' po te n t ial to nu ll ify
CB . re stori ng Am ateur R adi o to its right ful p lace
in public service . T he excellence of r~ 1 as a
communica tion- mode fo r civil defense. e tc. will
b ring about a revision of trends and policies.

MAY 19 70

WE PAY HIGHEST CASH PRICE
for Electron Tubes & Semiconductors
Immediate Payment o n Unused Tubes

H & L ASSOCIATES
ElizabethpOrl Industr Ial P....k
Elizabeth. New Jersey 07206

( 2011 35 1 4200

" All sunsh ine makes a desert."

REGUL. PWR SPL V FOR COMMAND, LM. ETC.
PP·106/U : Metered . Knob -adjustable 9 0- 27 0 y up
t o 8 0 ma de. also se lect an AC of 6 .3 v SA. or 12.6
v 2 ;1. A o r 28 v 2 Y. A . With m.t ing o ut pu t plug &
. 11 tec h . data , Shp g wt 50* 19.50

BA~GAINS

WHICH THE ABOVE WILL PO WER :
LM·(·' Freq . Meter : . 125-20 M Hz, .0 1%, CW

o r AM, wi t h sarial-rnatc had ca lib. book, tech .
data. m ating plug. Shipp ing wt. 16 tns.
Checked & qr td 57.50
SAME but less calib. book. JIM -DANDY VFO.
Uses limited only by your idea factory : Audio
esc tote type), local OSC for rcvt s, etc. Only. 27 .50
TS·323 Freq . Meter : ~ lmi lar t u abo ve but 20· 48 0
mhZ ..001 % . With da t 169.5O
$2538.24 VALUE! SUPe R ·DOOPER FRED.
M E T ER ! AN /URM·79 with F R ·4/U : 0. 1-20
M Hz in 7 bands, each w /50,0 0 0 dial c rv ., rated
.0 0 1% accur., .0 0 1% steou. Buil t -in AC pwr
sotv . speaker & scope. Grtd 100% OK of
cou rse. Never before at this price! Only .. 99.50
A .R.C. R11A: Modern a ·s'ar 19 0 ·550 khz 12 .95
A .R.C. R22 : 540 -1600 khz w /tuning qraph 17.95

HIGH SENSITIVITY
WIOE·BANO A M-FM RECEIVER

COMMUNICATIONS.. .BUG DETECTION
•• .SPECTRUM ST UDI ES

38·1000 MHZ : AN/ALR -5 consists o f a brand
new T uner/ Converter CV·25 3 /AL R in original
fac t ory pack and an exc. used, checked OK &
grtd . main rrvr R -444 modified for 120 v
50/ 60 hz. Pack ed wi th each tuner is the factory
checkou t sheet . T h e o ne we opened showed
SENSITlVITV : 1 : 1 uv at 38.3 rnhz , 0.9 at 13 3
m h z,S at 538 m h z, 4 Y: at 77 8 mhz, 7 at 1 ghz.
Wi th boo.k & pwr· inp u t p lug. A ll f or .. $275.00

SP-600-J X( ·' Rcvr : 0 .54 mhz, the popu lar
te re -t v p e H ammarlu n d socerPeo. aljgned ....qrt~
exc , p hysical condition too, wi th book . 325.0u

R -390!URR R cvr: Collins xtt-svnthestzmq d rift-
less receiv er, gr t d 10 0% per fect 79 5 .00

S2000 M AST ER OSCIL. . XMT R OR RCVR
TMC VO X ·2 (O- 3 3 0 /FR ) 2 -64 M Hz V FO,
r ead o ut t o 7 p laces. Resettabi l ity & stab i lity
better tha n 2 0 ppm. Xta l in doub le-cont ro lled
oven, ca lib. each 50 k Hz, olus 6 xtat.con 
trot led freq . Po to 75 ohms 2W 2-4 MHz
(fund.) , 0 .5W 4 -64 MHz. Replaces x tat osc in
xrnrr or use as local osc in rcvr , Exc. co n d .
w /all tech data 179.50

WE HAVE the finest selection of Laboratory
Test E quipm en t but don't ask for catalog!
Please ask for what you need !

R. E. GOODHEART CO., INC.
Box 1220·GC, Beverly .Hills, Calif. 90213
Phones: Area Code 213, Office ~72-5707
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Earl WAIKYW
7 R andolph St.

Arlington MA

the permoflex key ,
• I>oth .. twi" I..... <, , lr. it ht ..."'" I..,. •
in .. p;.,.o\l 1 .,.c1dl. d__i,,,.
• Ii i ta"t ~hoic. of .ute_tic
.....i to 'ic (, Ih".i,ht ......d "-.ying j
when used th,ough 1-e:honic key."
• ".e dir. ctly with ""y tr ", itt.,
• 8 . mp. gold diHu.eel . iI co..beh •
•djuot J,om o..Ob O· (j. ' ·50 ,,,ml.
• dittindjy. bl" ....del l.. u .. oJ
."' t ed G-IO fiiMr,,1a1I .po_y.
• ubi"... i. 16 ,.",,, poli-',.,j chro.... 19951t..1: 1.95' oq•• 3.75 "• .,.d41.. c'""P' ''",
ed." 1.2.5 0

• w"i,ht 1001:. Ppcf y•• &con.
• .ilie.." . ""b.... fe.t fo r ltabiliq,. M nd \II check _ m.o.
• 100" US m.d. (, , .......t..d fo.'" , sold b y mall only

James Research company,dep't: AR- K
20 willits road, glen cove n.y.11542

WE PAY CASH

FOR TUBES
lewispaul Electronics, Inc.

303 Wesl (rescent Avenue
Allandale, New Jersey 07401

PEP's SPECIAL!
CIRCUIT BOARD COLLOSSAL

1.0<Ided with components up 10 $ 100.00
val.... BoUllht out one supply houw_
f iRST eome-FIRST ........:11

All Diff erent! All Complet e! First Line Un its!
If you don't feel that you got your
money's worth-full return guaranteed.

3 DIFFER ENT GRO UPIN GS TO CHOOSE FROM
GROUP A - Actu.1 V.lue $15.00 - PEP Price $1.25

SAMPLE A -I : 200 diode - 7 trensistors _
Over 50 r..istors - complete with
board.

SAMPLE A -2 : Four I. C . Mounting
Bloc::kS - 3tr.....sistorS - Over 25
r..istou _ complete with board .

GROUP. - Actu.1 V.lue $20.00 - PEP Price $1.75
SAMPLE a -t : B I. C. Mounting blocks 

over 50 resistors - 32 transistors 
Over 30 diodes - complete with board .

SAMPLE B 2 , 32 tranl iltors - ovar
100 r..iltors - ca pKiton - o .... r
15 diod.. - complet~ with board.

GROUP C - Actu.1 V. lue $50.00 - PEP Price $4.50
SAMPLE C·l ; 22 in .line I.C .I 

over 75 diodes - 20 tranl. 
over 50 resistors - cepacitorl 
comp lete with board.

SAMP LE C ·2 ; 22 in-linel.C .s
over 50 diodes - over 50 resist 
cap ac it o rs - complete w ith board .

LIMITED SUPPLY! Hurry and place your
order for [he best buys!!!

NO SALES TA X - WE PAY PO ST AG E

PARK ELECTRONIC PRODUCTS
P.O. Box 99, N. Salem, N.H. 03073
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swinging public service back from CB to ham
rad io. Only hope the League isn 't too blind to see
this obvious tac t nor too set in their ways to
realize FM's potentia l to rescue amateur rad io . I
am confident in you and your staff to provide
interim leadership and technical information
until Newington's Ponderous Pachyderm starts to
move. Can any thing kill their apathy?

M.N. D eBlasio WA2HCD

We agree tha t FM has the potential to nuJlify [he
inroads made on public service by CB - which
could prove highly beneficial to amateur radio.

. . . Ken
Big Brother

I wrote a letter to the League suggesting that
instead of taking frequencies away from us, they
shou ld request the fCC to open new frequencies
to us as an incentive. My reply from headquarters
stated, in essence, that we should trust in the
judgement of big brother in that they know what
is best for us. Bully for them.

Killing t he Big Thump

For better than two years now I have been
fooling with an 813 GG linear (two in parallel) . It
is built entirely of surplus junk ( and I mean that
in the strictest sense of the word!) .

One of the biggest problems was the power
supply which is mad e up of a 2500 -0 -2500
power transformer, 866 filament transformer,
161 6 rectifiers (1 used to have 866A's. . . they are
directly interchangeable), and two gigantic oil
filled filter capacitors. With power supply turn-on
I'd get the "big thump" and the most beautiful
flash in the 16 16s1 It would then proceed to
blow the l OA slo-blow's in the line plug plus the
20 amp circu it breaker in the shack!

150 W
120 V

HVpri

I went through 6-866A's, and 4-1616's and
kept thinking it was scrounging soft or . bad
rectifiers. The fact is, they couldn't handle the
terrifi c surgesl. I became aware o f this fact after
reading an ar ticle by R.T. Brackman and M.
Weinsehenker (73 , Page 77, Jan, '70) on silicon
rectifier diodes. I never realized there could be
that much surge. In the Jan. '69 issue of 73 Ma~.

on page 22, W9VEY offered a solution . I didn t
like this simply because I did't have a spare relay
and the 20W, 5 kU resistor.

So.. .in my power supply I wired in perma
nently a 150W light bulb in series with one of the
primaries. This is turned on first and then after a
few seconds is shorted out to let the full 2500V
in. This serves two purposes...one-it got rid of
the "big thump" and the ensuing "big b low" by
fuses, and two-I now have a 800V low voltage
supply built in !

T he light bulb is mounted in a piplug-in type
light bulb socket so that if 1 have to change
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La crosse. 2. Wis. 5460 J

5' S£GMEJfT
READOUT
SP£CIAL

, , :~- -• wo. " " ,-_.. • _.. _.
•-- <....,,"'~

•..,
O u. n •. 316. " 1116" 31 3 2"' l iS "
19 .12"' $I .SO $2.S0 $3.SO .",
2 6~9" •• •• .. ••
. 4 :h 6 " •• •• •• ••

6 3 ~4~" •• •• •• ••

• . .

Projection type. y,,"
x 1" numera ls. F or 
mat is 0-7 , - . - ,
R ed , & Blue il lu mi ·

$220 VALUE nation . Easi ly ccn -
ver ted to read 0 ·9.

+, - . by use of dry transfers. Minus the bulb
holders. Make your o wn and sa ve . 5 sect ions
ganged . Dimensions 7 7 /S " W . x 5 3 /S " D . x
2 y,, " H . Mfg. by Industrial E lectronic Engineers.

FOR 5 SEG MENTS G A NG E D $7.50
Shipping Wt. 4lbs. We ship UPS if p ossible.

'or ~Ollr F.fE copy , " , ..I COO~OIt o,,~ ,"0//. D~I. 71

"r n ts It e m postage p rep aid .

Every order uncondit ionally guaranteed.

TR R I O

D u a l Four-Diqit DOWN ' C O U N T E R S Front
panel adjusts to any n umber u p t o 9 998.
Counts down by two's. 28 vo lts DC c o i ls.
2 - 28 vo lt s DC or AC Panel Lam ps.
Li k e New $6.50 ppd.

COPPER CLAD LAM INATES
G 1Q EPOXY G LASS 1 o z Copper 1 S id e

oscillator/monitor
• _I.• • • " . udi" l. lo". lo ....." ito.t"'. AF of .", CW tr."' ....itt. r Fro....
10Mw to I kw c.. 100 Kc to 1000Mc.
ul i"9 0"1,.,, 8" picl.up ."t."u.
• ca" ... 1.l f-t.igg • •• d Fo. cod.
p.actic. o' the t•.ting of lolid
ltat. compon.nh . nd circuih.
• . teI l in honi"g up c.. tel~"g AF
Mcill.t- . nd pow.' circuits.
• ,. tr.nliltor, 2 diode circuit,.
"_Ir.••, ton• •djult,. AA p;I"C. II,
ted t ips , 8 ' .nt., c.. ",.g".tic "'".. 1495 compl.t. ,
• e....i".t il Ib g.ug. Mulr. c.. cI.... ppd ula& can.
. "odi••d . I"",inu"" 3.4 • 1.3 • 1.1" lend a check ar m.a.
US m..d. c.. g.....nteed For I ,.... laid by mall only

James Research company,dep't: AR-M
20 willits road , glen cove n.y.11542

How a lG G E R and
aET T E R Than Ev.r!

· - - · WAn. TH IS COU,ON NOW---
I

I . oow , N'~ ' _ ~_ ~ _~ ~ _ ~!
I CITY : . STATE: .... Z": . . IL I

2614 l ake Shore Dr .

Bob C u tler WN ", YE O
G lenwood Springs CO

V ic w e tssbrod t W9JFP

W a yn e Jinske WA9SSH
Custer W I

I wendc-r if it i" not po ssible that Wayne's
edito rial stand co nce rn ing the League is no t
having soni c JndesirL'a bJc si de effec ts.

Have you listened to WIA W code practice
la tely '! Could it be that "orne of those who like to
tunc up on top of the code sessio n or come
..lipp ing in from the Northeast ove r it might fee l
th ey a rc in their own way suppo rt ing Way ne in
his ha ttie with the leagu e" I d o no t th in k 73
wan ts that sort o f support. Perhaps these ind i
vidu als do not listen to anyo ne or any publica
tion . In an y case J. in behalf of others who use
the code practice service . would appreciate your
help .

The FM R oute

~I y wife and I j us t got back from a vacation
trip of 2 weeks on the newest of highways: the
new 14 6.34· 146 .94 open repea te r FM highway.

I have been an ama teu r for many yea rs, bu t
never enjoyed anything as much as this trip o n
th e highway open to th e amateu r toda y. As soon
as we got 50 mil es from Hloomington. III.. I took
the mike and sa id . "This is W9JFP/9 mobile ."
From th ere on . I had co mpany all th e way to
Californ ia an d back with the open repea te rs o n
.34 - .94 FM . Made hu ndreds of contacts - a ll so
friendl y I co uld n ' t bel ieve th is was ama teur radio.
I was 60 mil es from Tulsa and listening on .94
and a very pleasant voice broke squelch with :
"This is WA5 LVT. Tulsa Repeate r: the time is
6 :00 a.m." This was hea rd every ten min utes fo r
the t ime I was in range. which was abou t 60 miles
either side. Near San Diego I called bu t hea rd
only a few sta tions and no responses. because this
was an exclusive tone ope ra ted closed group:
same story in los Angeles. but on the way home .
when we were 60 mi les fro m Las Vegas. I got a
reply from the open repeater in Las Vegas: an d
all the way hack to Milwau kee . fo r 2200 miles of
driving. : had compa ny almost continuous ly
th ank s to my trust y 4 1v (which is old eno ugh to
retire) and the open repea te rs on 146.34/ 146 .94
F' 1. When we go t with in range o f Chicago aga in
in the exclusive area, could n' t make a co n tact
because the repea ters were not open. All I ca ll
say is thanks to you and the 2 me ter F~I open
repeaters.

. . . Ken

Th e Chicago repealers are open to tran sients, V ic.
But the output there is 146 . 75 MHz because .94
is too active on a sim p lex basis. The stations you
heard in San Diego were undoubtedly the same
ones you heard in Los Angeles - Remotes Oper
ated By Insociable Net s (or "Robin, " as it's
called in California. )

FM Fringe Are a

I have enjoyed yo ur magazine eve r since I
sta rted mooching o ff a loca l fellow ham. We have
decided that I need my o wn subscription.
especia lly since I tend to re ta in the FM art icle s.
wh ich I find excellen t.

MAY 19 70

bu lb s. a ll I have to do is un screw the old one and
screw in the new o ne. It is mo un ted on a ro tary
switch.



$ 25.75

$ 3.95

. $ 2 .S0

$2650

$36.50
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D o ck e t s

T he IT C has rece nt ly issued a notice o f
proposed rulemaking concerning. among o the r
things. ( I). A mateur rad io lice nse fees. and (2L
VlIF repea te rs. I have the following objec tions:

(1) T he increase in license fees would be in
d irect oppos it ion to the Federal Gove rnme nt's
anti-inflat ionary policy. An increase in fees to the
sugges ted leve l would make th e cos t o f a license
proh ibit ive fo r man y ama te urs. and when the fees
arc furthe r increased in the future . a" wou ld
inevita bly be the case. amateu r radio might
possibly become a thi ng of the pas t owing its
de mise to being "licensed righ t out of existence."

(2 ' Regard ing the proposi tion" to fa) elimi
nate eros-band li nks on VIII-' repea te rs. (b)
confine the repea te rs to specific segmen ts of the
6 and 2 me ter bands. and Ie) limit the powe r
output to 250 wa tts. I um in di rect opposit ion to
all th ree pr oposals, Si nce Ylll- repeaters a rc
amateu r sta tions lice nsed to ama teu rs as remote
control t ra nsmitte r locat ions. the proposals
named above. (a). (b) . and tc l a rc all in d irect
con flict with ama teu r licensing rules and opera to r
privileges as stated in the rcc rules and regula
tions. Amat eur ope ration is permi tted on the
bands according to the class of lice nse held by
the ope rator and me th od of modulat ion
employed. NOT acco rding to type o f opera tion .
T his can no t be regulated in the pro posed way

On Spectrum Ut ilizat io n

I have just rece ntl y returned to state side 4 0
meter ope ra tio n and fou nd the OR ' 1 level nca r
that experienced overseas. So 1 wou ld like to pass
on to vou mv tho uehtv on the u-aec of ama teur
frequencies l;y broadl:a st stat ions. "Here are two
possib le avenues of a ttack to re move co nic of the
co nges tion fro m the air.

Fi rst an d pr obabl y the most li kel y to show
results in cos t versus li stener a udience. I should
think that the SWBC cos t of t ransmissio n far
exceeds the justifica tio n by number o f listener s.

With the prese n t budge t cuts. th e time seems
right for amateurs to po in t ou t the cost o f
broad cast compared to tha t of amateur rad io . O n
the transmitti ng end. broadcast is expensive and
ama te u r rad io costs prac tically nothing - and on
the receiving end. S\\' ls pay no th ing. wh ile
ama te urs pay to be licensed.

Now the second cou rse. by the ve ry presence
of broad cast sta tions in our band s. it wou ld see m
that they arc not conce rned by the interference
we ca use. When you conside r the d iffe re nce in
power levels be twee n ama te ur a nd govern me nt
transmitte rs we can do them lit tle ha rm: there
fo re. I suggest some join t frequency usage. In the
21 \llI z band (a bove 2 1.450) hams could easi ly
squeeze in contacts if cost reduc tions took some
transmitters off the air and hams were allowed to
fill in the ga ps. I adm it we would be compe ting
wi th tho se w ho "come up on any d ear frcq" b ut
we live with them now.

S t ephen Miller WB6 TVT ( K A 2SM )
San Dieg o C A

\l id-\li \ \ouri is a fringe area of VIIF. b ut its
coming along. especially on 1-' \ 1 (1 46.9..n . Keep
tho se VIII · a rticles coming a nd congruts on a 1I1l l'
magazine : the Ma rch issue was bea ut iful !

Ju s. M cG r ('w II I WA I,JZ IK
E ld on 1\1 0

30 VOLT CENTER TAPPED TRANSF ORMER 1 15 V A C
P',ma'" Capable o f 2 4 fa 30 ~O IIS al 10 amp, 0 ' 1;> 10
15 ~olu al 20 ""'os
Sh,pp,ng wI 151b 5 1000

S OLIO STATE POWER SUPPLY KIT - ,nc lud'" aU patts
a nd dla/,afT> lor ma~ ,n9 up a 1:' vo H in 20 ilmp DC Or 2 4
volt." 0 "mp DC power Wpply .
Shlpplng ....l 25 lb . '" .,. _ . . . . . $;0>000

500 MI LLIHENRY ADJUSTAB LE TOROID

'2 H~~'fr~n iDJi.J~ ~bABL E TO A'OI 'O . S 1,50
88~~l:ri~!j,~'R~ '~O R 6IriS " ' " .. . s 1,50

S h'PPIng WI. 1 lb ... . _ . . . . . . 5/$ 1 ,5 0
4 8 VOL T DC al 3 AMP SO LI D S TA TE POW E R SU PPL Y

Shipping w t. 25 Ib .• $ 1250
10 TU RN HELIPOT D IAL - DigItal R eadout Typ e

Shlppong w i 1 lb. . __ . . • _ . . S 3 .95
B U RG L A R A LA R M Foil Tap e _ 300 f OOl roll

ShIpping w I l Y. lb. . _ . .. .. __ . _ $ 3.50
BURGL A R ALARM Shunt Lock Kev Switch

Sh,pp,ng w i 1 It>, .... . . . . . . .. $ 4 .3 0
BURGLAR ALARM 000' ceres

Sh,pp,ng wt . 1 It>.. ,... .... S 1.00
BU RG LA R ALARM 10 Inch Bell ,n lamper p roal bo . ~ 6

vdc ,
Sh,pp,ng wt . 20 It>. . .

BURGL AR ALARM S ..en 11 5 VAC
Sh,pp,ng wt. 10 It>, ,. , . . .

BURG L AR A L ARM Si ren 12 VDC
Sh,ppingwi 10 fb " ", ., , . . ,. $25, 75

BUR GLAR AL A RM S oren 6 voc
S h ippin gwt. l 0 fb , ,. " .

BU RG L A R A L ARM M egn et ic Switches SPST
Sh,pping w t. y, lb. , , , ..

B URGL AR AL ARM Magnet,c Sw itches ~ SPOT
Sh,pp,ng wi , Yo lb . .. . .

.\t in im u m order $5.00. Sorry. no catalog at th is
um e , Write for specific items, W a t ch for our
ad s in 73 . Stop in and see us when you're in St.
Louis.

GATEWAY
ELECTRONICS

6 150 DELMAR B LV D ., ST. L OUI S, MQ 63 112
314-726 -61 16

All pfO ceS f.O .B All we lghl. li" O'd .'18' net , Plea"" ello ... 10 ' peck egir>g.
Pin,", .110'" e" o u9l' 1o. postage We ..., 11 'etu.n en y eo"e

TOWER
COMMUNICATIONS

1220-22 Vi lla St., Raci ne. WI 53403

RG 196 AU 500 ol\m ltflon Co....1 C8bl. aUllide di.mell< .060"' RF
10. :l9 db per l oot II 400 Mh, S,N.r pl lJl .-d "' ie\d ,ng ..d conductor,
Ulld to' ,n,e. n.1 ch• • ,...." ing. anl.nn. coupling , AF cou plong betw...n
5I1Ill"", et c. Renoom lenlll '" from 35 1001'01 50 loa!. COlo'1 bleck. red ,
bm...n. blue. g.ev , ore"9" Regu lar p'ic. · 2311 per loal , au. p<ice W per
loot S3 00 per 100 "
I SS Khr ce•• m'c li lllri ty pe BF 45S-A Th... l ilte...... ill Ioo lp ' 0 sherpen
th••IK I.... iIV 01 mo lT sen u.ing 45 5 Kh, IF' •. U.. K n .1I Cll hod. b...
'"'''0' ,n plec. 01 e CIPK,tor. 0' in " ....lIor..ed ... Is. K 'O. llIe .m,n ..
b ,. '","0 ' I~ '. 20 on.... e' 155Kh, .• DC 'esot'..ce IS ,,, I,n,te
'.......,ence ona_ •.,od'V • vou '_I 455 Khr PI.n vOu' O...n LC
f, II... Col"eu,u et v..-., _ CX>II

10for$l oo 25 for S200
TOROIO POWER TRANS FORMERS

' T·2 Th,. toro'd .... des>gned lo r u... ,n e hvbnd F .M. mobil. "nil . uling
•••ngle 8641 ",be ," the RF amp. lor 30 n. outpul. Scl\emehc in-
cluded 12 VDC p... . u••ng 2 J1i I5S4·. 0< «lu"' t . Sec. ' 1 500..0111 DC
ou ' It 10 ...ans s.c 12 ·65 \/Ofto DC b,e. s.c,'3 1,2 \/01 " AC 10 '
1,lemen l ol 86411" be s.c, II CfT leed beck ... inding IQ. 2J1i 1554'. 1'4"'
Ihick , 2"" di a $ 2.95 n ·2 10 ' $5.00
' T·3 Ha. a powde red oron co re a nd is bui lt like a TV IIV beck t. antlo<mer,
Ope,"'e. et abo u' 800 CPS, 12V DC P,;, UI U'O 2J1i 442 's o ' «lu.ve lent, DC
output 01 V IOBL A 415 v011l 90 "' . ' IS. CIT feed beck ",indi nll 10, 2 N442',

$2,95 ell ·2 10' $5.00
TRANS FO RMERS

P·7 , n VAC P" SK ,1 18 5 VAC tll 20 "", SK. 1263VACtl 4A
Double Hell Shell Me,180. TyPot. SX 140 tyPl $ 2.75 ee ·2 for $5 00
P·9 117VACP" S"" . 900 VAC tl JOO ...... Seo;. • 2 100VAC . l0 ......
B.. s.c ' 3 12 6 VAC iii AMP WI 10·'" IbI Double Hell Shell $I 50
P·l0 ,nVACP" S"" . 1 960 VAC C T . , 60 ......, Sec. '2 12!> VAC
C T _,"pat 100 VAC 10 ...... Bies s.c ' 3 12 6 VAC . 4 SA OOuble
SI>eIll,le ,1 Bo > typo! W, B'" Ibs $315
Ou n'ut tre"olo•..-• . all types 59 Cfl'A1I0. 3 for $ 1 50,
O T,1 Tre n.,sto< TO·3 Po_. Oiamond Imp 15 ohms to 32 ok,", DC
Reo Pro 60hm S"" 3 ohm.
OT·2 P" ,mp 1000 Oflm Sec. 3·:1 .nd 500 ohm to r Phon.. o ' 10 volt
lon~ 3 "'el15 Fu ll ""elded Doub le Hall Shell
O T·3 Pro imp. 5500 o hms Sec 3.2 o hm. SC ln ty pe
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LIBERTY
PAYS MORE! LIBERTY

OFFERS MORE!
PRESTEL FIELD STRENGTH..METER

(Model 6T4G)

Freque ncy Range: 40 to 230
and 470 to 860 MegahertL
Calibrated outword from 10
to 50,000 Microvolts. Nothinq
makes it easier to properly and
speedily fi nd the correct place
to install TV, FM and Com
munication Antennas. You can
measure and hear the signals

this 4'h volt battery economically powered
There is nothin~ else like itl

Only $120.00 FOB N. Y.

with
unit.

*Never Anything Like It!

*1Man Can Do a Better Job
than 3 in the Same Time!

*A Gold-Mine for Antenna Installers!

WILL BUY
FOR CASH
ALL TYPES

• ELECTRON TUBES
• SEMICONDUCTORS
• Military Electronic

Equipment
• Test Equipment

WIRE, WRITE, PHONE COLLECT! WE PAY
FREIGHT ON ALL PURCHASES WE MAKE

Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, Phone 212·925·6000

unless the curren t rules. and regula tio ns conce rn
ing opera tor licensing and privileges are grea t ly
alte red . li enee. the proposals to confi ne VHF
repeater operatio n to certain segme nts of til e
authorized band s an d limit their power out pu t is
in direct vio lation of the current ru les and
regulations.

The p roposal to eliminate crossband links o n
repeaters would grea tly inhibit repea ter ac tivity
and growth. and would ma ke it impossible fo r
many repeaters now present to continue oper
ation . This provision also viola tes all previous
FCC policy be cause crossbaud ope ra tion (A @) is
presently acceptab le on all bands above 5 1 Mltz
according to the curre nt ru les and regulations.

The inhibiting o f VH F re peater ac tivi ty a nd
future growth wo uld prese nt a grea t se tback to
emergency co mmu nica tio n ne tworks, and thus
the FCC. by adop ting these proposa ls, would be
grea tly reduci ng the abil ity of ama teur rad io to
serve the public interests. whi ch is also in obv io us
conflic t with prese nt rcc policy.

Thomas M cLaughlin WB4NEX /9
N . M an chester IN

Open L etter t o H ams E vervwbere

Dockets 18801 and 18803 en daneer the
evis tance of amate ur rad io as we know it today .
Indivi d ual and grou p ac tion on the..e d ocke ts can
help . prov ided tha t both ind iv iduals and clubs
respo nd in the form o f comme n ts to the rCT an d
card s und letters to co ngress me n a nd the White
House .

Note tha t the :\ R R L ha s not been a par ty to
Docke t 18803 o ther than to ve rba lly support the
Buffalo pe titi on v-Un fortunatel y. the only part of
th e Buffalo petit ion that fi ltered in to Docke t

18803 has to do with loaaine and tone access.
AR R l is opposed to 18801 on grounds tha t the
ama teu rs do most of the work in licensing and
policing the ba nds the mselves .

Th ree ste ps sho uld be tak e n im media te ly...
1. Req uest a n additional 30 -60 days fo r

rep ly comments on Docke t 18803 . The
mechanics of obtainine comments filed 
in order to file reply c-ommen ts - requires
more time for rep ly comment filing.

1. F ile indiv idua l an d group commen ts on
Docke t 18802 as soon as possible.

3. Writ e to you r Sena tor. Representative . an d
the Preside nt ex pressing your fee lings on
these docke ts. rThis pressu re will also be
fe lt back a t FCC )

Copies of comments should be retained for
fu tu re use - it will do no ha rm to send a copy to
ARR l a lso. In this way you le t them know your
stand.

Need a Xero x? FCC need s th e origina l plus 14
copies of every thing yo u ..end th em. T he i\ ew
Engla nd F~I Repeater Assn. will ma ke copies of
commen ts from ind ivid uals onlv - if the orieinal
is ..en t to us. . ~

Gordon P u gh WUTB

T wo -Party Syste m ?

With adve nt of incen tive licensing. I SO f( of
los t in te rest in ham radi o and le t my ..ubscrip
ticu s to the four mags lapse . Rccen tl v. I ca rne
ac res.. y ou r Dec. '69 Issue and after having read
you r remarks on th e ARR l and reviewed the
othe r ma terial in it. my in terest wa-, stimulated to
the extent that I am herewith renewine mv
subscription for three years. I would like (0 se·e
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50K o hms. 100 w att ceramic $1 .00 ea .

D emo cr at i c?
. .. Wayne

Would you perhaps like to mention in a
future column th at while ALL licensed ama te urs
are eligible for "FULL" mem bershi p in th e
ARRL. only those holding a general or higher
class license are eligi ble to hold offi ce . A quick
look at the breakdown of licensees in the
callboo k will convince you that the ARRL is not
by any meaning of the word a democrati c
organization. As a number two punch you m ight
look into the award ing of the 0 QSL bureau. I
unde rstand that this situation sti nks to high
heaven too.

Clayton C. Gordon WI HRC
P.O . B o x S5-West M ain st.

West Millbury MA

Nonprofit does not mean tax-free. Yo u wW find
that the NRA is not tax-free , that they are paying
their way like any other business even though
they are nonprofit. The ARRL saves thousands of
dollars a year by being tax-free and this m eans
that they cannot by law register as a lobbyist in
Wash ington for amateur radio.

C o l. D . Lester WIAER

The League system of government is comforting
to tho se in charge and a frustration to any
members who are concerned over League HQ
actions. The March 1970 QSlf editorial te lls
members not to write to HQ, just to their
directors, if they have a complain t. The fee ling ,
right or wrong, is that writing to the director is
fut ile since this "represen tative " appears at HQ
but one or two days a year of highly structured
routine meeting work. Th is means that the
possibility of any individual being represented is
virtually nil. The boss that comes to work one or
two days a year has no real idea o f how the
business is really going, no idea of the com
petence of the employees, and no opportunity

Dick Dunn WI BPM

Wayne - In your art icle " ITU Co nference:
Who lob bies fo r Ham Radio '? " I think you have
made a statement that is in error. If I interpret it
correctly , you say ARRL is a "tax-free" organ iza
tion because it is a " non-profi t " organization and
}fOU sta te that they cannot legall y register a
lobby! ..t to represent them with congress.

I base my reasoning that y ou are mi staken in
this rna Iter on the fact that the March 1970 issue
of th e American Rifleman . the Official Journal of
the National Rifle Association of Ameri ca. sta tes
that it " is an independen t nonprofi t organ iza tion
suppor ted by me mbersh ip fees" and . in an article
titled "A Sta temen t" by the president of the
Na tional R ifle Association. it is sta ted that "We
do have a representative regis tered under th e
Federal Lob by ing Act for the purpose of neces
sary con tacts on nationa l legisla tion affecting the
righ ts of gun owners."

Hence . Wayne. if it is legal for the NRA to
ha ve a lobbyist would it not also follow that it
would be legal for ARRL to do likewise. if it
wished to?

another group form simila r to the ARRL. but
with more progressive ideas and better represen
tation o f the ama teur body. Certainly o thers in
ham dam must entertain this idea. You have the
vehicle in 73 to bring them together - why not
do someth ing in a positive d irection about it '? We
have a two-party sys tem in government - why
not the same in ham rad io?

= ....::

Universal socket for 3 pin transistors.
Bag of one dozen $ 1.00 Srock #5 .1
Texas Lnst , 10 or 14 lead f lat pack
socket for test or prototype work.
Lists for $3.70 - Our p rice o n ly
$ 1.00 brand new.
TO ·3 socket for power transistors
made by AUGET. 6 for $1.00

TRAN SISTOR SOCKETS

BLEEDER RESISTOR

TRANSISTOR MOUNTING PAOS

PHOTOFLASH TRIGGER XMFR .

Hi-pe rme ability, ultra midg et style,
coated for moisture resistance . color
coded . Used in xmt rs. receivers. con.
ve r t e r s , TV·peaking. Bra nd new,
worth 40(' each. Assortm ent of 1.8,
21 .0. 330 uh. Pack o f 30, $1 2.00 va lue.

# A-ll 30/$1.00 180/$5.00

RF FERRITE CORE CHOKE

Just uncovered a batch of t he famou s ARC·3
rev's & xmt rs with all tu bes. Range 100-1 56
me, 8 I( tI cha nnels. Cheap way to get on 2
meters. CO nets , fo-1ARS nets , e tc. With con'
version detai ls. Rev. S15, Xmtr $1 5:

2 METER ARC·3

8,.,..;1 __ flKlOfy PKktod ...Iomob"e r.cioos. vlnt••round
1961 11 volt not9 goround, No choiCi of models. T ...
• • c~,,(..,.l ...ns"IY'ty o f In .... '0 ,1(l1O mil"'" ,I PiflOOf lor
uw "' C¥. boll. truck , eII~, ete., wheorl you Qul," •
d ,sl.nell from omtr locII"on. ThIS" al.., It.. blnl "'nd of
,Id,o 10 u. _tn short ........ conv... , ...., . Each with '"'0'
O;"'II ,nll eq,,,pment hi·', SP"II<I' . Some wi th no;.. wppr_
krt. High qulliry . mosl~ 10 Mil in 11'1. S 100 , I nw- . A 'H'
" f ind," S15.00

Above equipment on hand, ready to ship. Terms
net cash. f .o.b. Lynn, Mass. Many other unusual
pieces of military surplus electronic equipment
are described in our catalog.

Send 25t f o r ca talog #10

Round fibre glass insulating pads, used under
3 legged TO·S, TO·18, etc . Raise s and In
su lates t ra nsistors f rom PC board. Permits
longer leads to be u sed w ith le ss danger of
heat dest ruction. Adds l'rofessiona l tou ch to
fi nished c i rc u its. Bag 0 50 p re -drtlled pads.

#A-3 50/$1.00 300/$5.00

TRANSISTOR AUTO RADIOS

Th ordarson #22R44 brand new, produces 15KV
pu lse. With spec. sheet s.

# 22R44 $1.15 each 10/$15.00
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Shockley Diode., 4 ley.r• ................3 for $Ll9
Neon I Hili. Ori r 2N4410 4 for $1.00
SCA/Tt!.c 11199.' Dlod•• ..............4 for $1.19

SALE ON FAIRCHILD "ICs"
-f1r.nd Newl -lowe.t Price,

RTL·908 Full Adder r-.~
RTL·gog Buffer ...••...............
RTL·912 Half Adder _ .
RTL·913 Shift Register .
RrL·g14 Dual \ 2 Input Ga te
RTL·915 Dual 3 Input t..:aU
RTL-923 J K Flip Flop •......

o RTl·960 Dual Buffer .

400 mc
N'N HIGH 'OW••

UN. UANSISTOIS

o 2N3632
§

2JW.3... .

P,0, BOX 942 A.
lynnfield, Mus,

01'40

HIGH VOLTAGE
J AMP t,011
PIV SALE'

o 2OC¥». 1.00
3000 1.35
4000 1.65
5000 2.25
6000 2.96

-: Ug RECTifiERS

LINEAR AMPLIFIERS'

$'." ecelt, J lor $4.7$

~
702C DC Amplifier
70tC Operationa l Amp
710C Differentia' Compo
711C Sense Amplifi.r

fairchild 741 OP . Amplifier·
·fttqll.ncy co mp.nlo t.d 7(0 ......$2.'8

ITerma: add p ostage. Reted: n~ 30, cod', 25%1 0 i.\.O'
Phone Orden: Wakefield. M..... (617) 245-3829 , .., ,ot
RefeU: 211 Albion, St., WilkE-field, M....

Guoron'••dt W / Sp ec s,.." An,. J _
,~ DI,cou"'l

§ 951 Dec.d. Count.r $4.9S
95' Quad Latch l .'5
SN7493 .4 Bit Counter 4.95

~
SN7490 Decade Counter ...........• 5.50
SN7475 ~uad latch 4 .SO
SN7441 CD Decoder •.........•....... ' .50
'lOI I·to-IO Decoder •..•.........•...... 4 .95
'306 ICD Up/Down ...•..•..•............ U5
Counter U""ln 01')

B9100 4 lit Un•. Shift "9111er 2..451
'l04 Dual Full Adder ,.., __ f5

G,~tll 5G~L~5~~l.IP5
·PO)('(-
~ h Typ.* ~'j~~:"Milllotur.
:. Up to 2 .... mpl

PIV EACH 3 lor
SO M .15
100 ',01 .It
200 .01 .21
400 II ."400 ',,, .~2

'd 800 .19 .4'
o 1000 .211 .n

How', "MEMORIES" for 19707

~
fa irchild 1121' b it ..•._ S2.4'
fa irchild 901] " b it SU8
Philco PL5RlOO Duel 50 bit $1250
4000 lit COre Plan.s , ..$1:50

.. . Wayn e

•

whatever to hire and f ire employees, no matt er
how bad things may get. The employees are the
ones running the company in th i s situation, not
the bosses (directo rs).

P rinted Circu its

I have j ust fini shed reading with some interest
the PCB article by Ken Sessions. and would like
to pass along a few additional hints fo r the
benefit o f those readers who are no t famil iar with
circu it board fabrication . I have used these
methods both for " homebrew" projects and also
for the building of several items wh ich have
Down in NASA sound ing rockets and o ther
space-q ua li fied hardware, they have worked out
quite successfull y with high resolution board s.
We have achieved. at best, cond uctor wid ths of
.02" and spacings o f .05" unde r co nd itions which
most amateurs can dupli cate using conven tional
photo methods. However, back to the hints for
use with the Bishop sys tem .

A " bug ligh t" of 60 to 100 wa tts is qui te
satisfactory for a safe work ing light while work
ing with sensitized board s, and gives quite
adequate light levels.

A low-cost UV exposure light can be made
from a desk-type fluorescent lamp by replacing
the no rma l bulb with a "blacklight" lamp that
emits light primarily in th e violet and nea r·UV.
Hope these addit ion s to the info already given
will be o f usc to someone ' ...·anting to turn out
some home bu ilt gear. There are too few builders
left on the ham band s.

J a ck Dugan W2IAX /2
209 Catherine St .

Scot ia N Y

JEFF-TRONICS
T eknoni ll 532 scope w ith H plug -ln.

Ellc $ 3 75 .00
PLU G -INS F OR TEKTR O N IX :

CA Dual ·trace 75.0 0
E H igh '9ain AC 4 5 .00

D L~~~~Ja.i~ .~~ .~i ~ f~ ~~~t.i ~ l . (~~~e. ~~ . 45.00
Type 80 plug-in with P-BO probe&

attenuatOn. unused . ..•. . . . . . . • ... . 50_00
General Radio 8 0 S-C Standard Ge n .

16 Kc. ·50 Mc 250.00
G ·r 650 ·A Impedance Bridge with copy

o f 6S0 -PI Osc-Amp 12 5 .00
Bru sh RD -56 16- 1 1 Servo Analyzer . Inc.

pen·d rive amp. 50 my. per line sensi-
t iv ity. Brand new 50. 00

Ge rtSCh PT ·5R Ra t io Tran. AC voltage
divider 50.00

H -P 350A Aud io Attenuator Set.
500 Ohms 20.00

Beckman 145 3 printer. .... • .. . . . . . . 150_00
MB Electronics N662 Dynamic Ra nge

Ellpander 25 .00
S anborn " Tw in .V iW" 2 ·channe l recorder•

heat writ ing. w ith 2 DC amps& preamp.
For reck mount 7 5 .00

Kay-Lab ( K in.t e ll 50B25 Absolute DC
vo ltage supply 100 00

BC-22 1·N f requency meter 60 .00
TS ·147 B/ UP X·band te st se t 75.00
TS- l 48A/ UP x -beoe Spect rum Analyzer.

New $ 100.0 0 Used 75 .0 0
F eestrn ue Tra nsc e iver unit TT -66/'. ! TX C

(transmitting ligh t source missing .) .. .. 35.00
Elmac AF ·67 limn. with M ·1070 pwr.
wPP~ 60.00

E lm ac; MR ·6A ecve, & 12 v. pwr. sp ly 42 .5 0
SBE SB2 -LA Linear Amplifier 150 .00

SPECIAL. CLEARANCE OF DISPLAY
MODE LS . NEVER USED. No t rad es.

Drake T C -2 , $250.ooi "!"C-6. $200 .00 ; T -4 XB,
$4 15 .00 , 2 -C, $ 21 5 .uO. DC ·3, $75.00.

A U prices FO B Cleve land, Ohio. Catalog listing
surplus electronics, new and used ham gear, 1O~

JEFF·TRONICS
4252 Pearl Rd. Cleveland, Ohio 44109

749-4237
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Haven 't got time to browse through the ads?
Ju st put an X by the subject that makes y ou fl ip ,

lA,'"THUtTunOON

G MT 00 ., 0 .,. ., I. 12 ,. " " .0 ' I

PROPAGATION CHART
J. H. Nelson

Good 0 Fair (open) Poor 0
May 1970

,"N

CUQ)
300@) 7@9
@@@13 @@
@@@)@@@@
24 25 26 @@@@
®

EASTEHN U N I T E D STATES TO:

A = Nex t higher frequency m ay be useful a lso.

B = Difficult circuit th is p eriod.

C E N T HA L U N I T E U S T A T E S T 0 ,
A L AS"'A " " " " · • I- .. " " " "
A RG E~T'N A " " " .. " " " :11 " " "' "
AUSTIIA LIA II " " " " " " " " " " "
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EN G L A N D " • • , • m " " " .. .. "
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•
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I Want in fo quick? Just check the box nex t to

the name of the ad vertiser of yo ur choice in the I
I index below. We'll r ush YOllT name to the f irm

so you can get all the dope direct from the I
I source. (Don't fo rge r to include y our name and

address at the bo ttom . ) I
I
I
I

I Name

II Address

1..::_.__
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U1f,1 NATlONAL RADIO COMPANY, INC.
NRCI 37 Washington St. , Melrose, Mass. 021 76

Here's a transceiver designed f or t he amateu r
who would rather spend his hard-earned rad io
dollar on performance than fr ills. The
NCX·1000 is bu ilt to meet the demands o f the
operator who needs and desires a high perfor
mance SSB -AM -C W-FS K rig wi th solid-state
dependabil ity and p len ty of power. A dd to thi s
the co nvenience of having your transmitter
(includ ing linear ampl ified, receiver, power
supply , and monitor speak er in a single, com
pact, smartly sty led 59 pound package.

So let 's loo k at the NCX-1000, sta r ting with
the do uble-conversion, solid state receiver.
After the received signal is processed by a
double-tuned presetectcr, a stage of R F ampli f i
cat ion , and another presetector , it is appl ied to
the first mixer f or conversion to the first IF
frequency . The fi rst IF contains passband fi lters
and a stage of ampl i f icat ion. A second mixer
then converts the signal to t he seco nd IF
freq uency for addi tional processing by a 6-po le
crystal- lattice f ilter and fo ur IF stages. Finally,
t he signal is detected and ampl i f ied by four
aud io stages. The unparalleled h igh dy namic
range lets you tune in weak stations su rrounded

by strong in te rfer ing signals. The result? High
perf ormance for SSB , AM, CW, and FSK.
Sensi t ivi ty o f 0.5 EMF m icrovo lt (for a 1Q db
S-N/ N rat io ).

I n the transmitter you 'll find three stages of
speech amplification fo llowed by a balanced
modulator, a crystal- latt ice f ilter, a filter ampli
fier, and an I F speech processor (cl ipped . A
mix er conver ts the signal to a first IF frequency
for processing by two crysta l passband filters,
and tw o IF amplifiers. A seco nd mixer conver ts
the signal to the transmitt ing frequency where
i t is amplified in five R F stages before it gets to
the grid of the 6aM6 driver. Final power
ampl i f ication takes place in a forced -air-cooled
8 122 ceram ic tetrode w hich feeds the an tenna
through a p i network . Other features? Y ou bet!
Grid block keying for CWo Complete metering.
A m pt i f ied au tomat ic level con t ro l (AA LC).

So here's a package that can give you 1000
w atts PEP input o n 80 through 10 meters, 1000
watts o n CW, and 500 w atts for AM and FSK.
The speech processo r lets you double y our SSB
average power output w ith m inim um d istor
tion . No f rills with the NCX -1000. Just top
perf orm ance.

f or complete (and impress ive) specificatio ns and details, write:



• NEW SINGLE-BAND BEAM
FROM MOSLEY

Model CL-20

•
e asSIC

WITH
EXPANDED OX
CAPABILITIES

ON 20 METERS
DON'T LI MIT YOURSELFI

When you install a 20 meter beam. there is only one
antenna investment you can afford •. . The NEW CLASS IC 20
wi th expanded OX capabilities. thanks to the new
Class ic Feed System, "Ba lanced Capaci tive Match ing':': ·
This new array promises to be the most universa lly accepted
amateur beam ever deve loped for 20 meters .

TA KE A LOOK AT THE VI,AL STATISTICS I
• FORWARD GAIN : 9.8 db compared t o reference dipole;

11.9 db over isot rop ic source.
• POWER RATED : 1 KW AM/CW; 2 KW P.E.P. 5SB input to the final.
• SWR: 1.5/1 or bette r.
• MA.TC HING SYSTEM: Balanced Capaci tive.
• FEED PO INT IMPEDA NCE: 52 ohms.

• NUMBER OF ELEMENTS: 5. A luminum tubing: 6063-T63_:.2:... _::::::::::,-
• MAXIMUM ELEMENT LENGTH: 38 ft . , y, in. ~

• BOOM LENGTH: 46 ft.
• RECOMMENDED MAST SIZE: 3 in. 00.
• TURNING RA DI US: 2B ft .
• WIND SURFACE: lB.7 sq. ft .
• WIND LOA D lElA Std. 80 MPH) : 364.45 Ibs .
• ASSEMBLED WEIGHT: Approx. 139 Ibs. U. S. PAT. NO. 3419872
• SHIPPING WEIGHT: A pprox. 145 Ibs . via truc k.

For detai led brochure wri te •.• Dept. 19SG

Manufacturing TV Antenna -Accessor ies
for nearly a Quarter of a Century.

Wri te for the Free Booklet .
" How to Improve Your TV Picture"

Department 198TV

JII.,.ls'l~.B.:4610 N. LINDBERGH BLVD., BRIDGETON, MO. 63044

'. .-------- --- - - - ----
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