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Q Sideband Contest
April 11-12
Are You Ready?

ext Month ...
Watch For
A High Efficiency
50 Mc 4X150A Amplifier



One for the road
That K\,{,M-2 for the road is the same one you use in your ham shack. When you want to rake

it with you, just mount it in your car and you're read)' [ 0 go with the same performance your

K\X'~f-2 gives you in your ham shack, proven in 5 rears as the cop performing transceiver on

the market, At home or on the highway, this lightweight unit covers the popular HF ham bands.

Providing ample power on 80 through 10 meters with 175 watts PEP input on SSB, or 160 watts

on C\'Q, the K\X'~f-2 connects automat ically in your car's mobile mount, So, whether you' re

tak ing a long tr ip this summer or just go ing [Q visit

Grandma. puc the K\~:r~f-2 on your vacation list. Contact

your distributor today and find out how linle it costs [0

own the finest.

P.S. If you' re going through Iowa this summer, Stop dur­

ing working hours in Cedar Rapids and visit the plane.

F or f u rthe r informatiun , check n umber 3, on p::.ge- 110



Many Thousands of Famous PR Crystals

In Popular Frequencies Are Always

In Stock, Ready for Immediate Shipment

ORD ER FROM YOUR JOBBER

AMATEUR TYPES

PET ER S EN RA DIO CO M PAN Y, INC.
CO U NC il B LUFF S, U.S . A .

Here is one sect ion of the Stock Room where fin­
ished PR Crystals a rc kept . There arc hundreds
of crysta ls in each d rawer, a nd hundreds of
d rawers in the room. PRs in popular frequencies
can usually be supplied immedia tcly out of this
stock. Your jobher has a supply of PR Crysta ls.
If hc cannot furn ish thc exact frequency you
want , he can get it in a hurry from thc factory.

S ince 1934, a mateu rs everywhere ha ve ap­
plauded the fine dependability, activity, high
ou t put, economical operation and hair-linc
a ccuracy of PR Crys t a ls . Get PRs now for
your rig, and you 'll have the finest precision
frequency control that money can buy!

FUNDAMENTA L. PR
+ TYPE Z-2-FreQuen·

cy Ranges in Kcs.:
3,500 to 4,000 (SO·
M): 7,000 to 7,425
(4DM): 8,000 to 8"
222 (2M): 8,334 to
9,000 (6M) + 500
Cycles .,. $2.95 Net

(All 2-2 Crystals calibrated with a
load capaci ty of 32 mmfd.)

Third Overton e,
PR Type Z·9A,
24,000 to 24,666
and 25,000 to
27,000 Ke., + 3
Kc. .. $3.95 Net

6 Meters. Fifth Overtone. PR Type
Z·9A, 50 to 54 Me., ± 15 Ke... . .
$4.95 Net
Citizens Band, PR Type Z-9R
.005% . " $2.95 Net

Fur (urth('r information. ch~k number I, on paKe 11 0
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All this performance
for only $650!!Q!

Full amateur band coverage, 80 through 10
meters. Hallicraflers exclusive new R.I.T.
(Receiver Incremental Tuning) for ± 2 kc. ad­
justment of receiver frequency independent of
transmitter, and AALC (AmplifiedAutomatic Level
Control) • Receiver AF gain and RF gain controls
• SSB operation, VOX or PH ... CW operation,
manual or break-in. 1650 kc. crystal filter ...

SPECIFICATIONS

Frequency coverale: Eight -band capabili ty - full
coverage provided for 80. 40. 20, 15 meters; 10M
crystals furn ished for ope rat ion on 28.5 - 29 .0
Mc. Other crystals may be added for full 10 meter
coverage wi thout adjustment. Avai lable for ope r­
at ion on specif ied non-ama teur f requen cies by
special order.
Front panel controls: Tun ing; Band Selec tor; f inal
Tun ing; Rf l evel; Mic. Gain; Pre-Selector: R.Ll.;
Rec. Rf Gain; Af Gain; Operat ion (Off /Standby/
MaX/VOX.); f unct ion (CW/ USB/ lSB)j Cal .
General : Dial car., 5 kc.; 100 kc. crystal cal.; VFO
tunes 500 kc.; 18 t ubes plu s vol t. reg., 10 diodes,
one varicap. Rugged , lightweight aluminum con-

slruction (only 171h lb .); size - 61h" 1 15" x 13".

Transmitter Section: (2) 120Q68 ou tput tubes.
Fixed. SD-ohm Pi network. Power input - 150W
P.E.P. SS B; 125W CWo Carr ier and unwanted side­
ban d suppression 50 db.; distort ion prod " 30 db.
Audio: 400-2800 C.p.S. @ 3 db.
Receiver Sect ion: Sensitivity less than 1 ~y for
20 db. signal-tc-notse ratio. Audio output 2W;
overall gain, I UW for Ih Woutput. 6.0 - 6.5 lst
I.F. (tunes with VFO). 1650 kc. 2nd I.F.

Accessories: P·150AC, At power supply, $99.50.
P·150DC. DC power supply, $109.50. MR·I50
mounting ra ck, $39.95.

Overseas sales: [xpor t Division, Hal1 lcrafters' Canada: Gould Sales ce., Montrea l. P.O. 5th and I(ol;tner Aves.• Ch ica~o 24, III.,
F vr f urther in forllla t iun. dw~k lItilllh.' r 2 . u n 1''' ll l' 110
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6 Meter Amateur Transceim and Y. f.0:

l

•

NEW IMPROVED CIRCUI T

UTICA 650

• Nominally rated at 22 Walls-input 100%
modulated

• Buill-in dual power supply for 117VAC
and 12VDC operat ion

• Buil t-in adiustable BFO

• Buil l-in TVI f ilter.
• Spot switch for frequency correlation
• 2 crystal sockets on front panel in

addit ion 10 VFO socket
.. r .nmnlA.lA.... ouch t o +:;ark "~un~o~':lo"t",io~n~ _



•

• ·'S" meter and relat ive power indicator
• Transmitter indicator light
• Dual conversion superheterodyne receiver

• Series gated self adjusting noise limiter

• Adjustable squelch control

• Adjustable R.F. gain control

• VFO in separate cabinet

SHOWN ABOVE -
UTICA 650 INSTALLEO IN CAR

CLIP THE COUPON

AND MAIL TODAY

UTICA
COMMUNIC ATIONS CORP.

Subsidiary of Cont inental
Marine Corporation

2917 W. Irving Park Rd.

--------------------------- -----.
UTI CA CO MMU N ICAT IONS CORP.
2917 West I rving Pa rk Roa d
Chicago 18. Illi no is
Please rush fu ll deta il s and speci fica t io ns on

UTICA 650 6-M ET ER AMATEUR TRAN SCEIVER AND V.F.O.

NAMEE _

ADDRESS; _

CITY' -'ZONEE STATEE _
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F o r f u r t her infor ma tion , check nu mber 6, on p llge 11 0
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I
T may come as quite a shock 10 some of you

(i t did to us) that our Worked All Zones
award passed its twenty-eighth birthday last

Februa ry. Yep. the February 1936 issue of Radio
int roduced- as they put it-the " DX Yardstick."
Most hep D'Xers will confi rm its d ifficulty and
few will a rgue its value.

Only th ree ama teurs qualified for WAZ be­
fore ama teur ac tivit ies were curtai led by w orl d
\Va T II : they were ON4AU ( 193 6) number one :
G 2ZQ. two : a nd J 5CC th ree. It is a littl e nos­
talgic to no te that a handful of O:"J4AU's forty­
zone q ual ifiers included such exotic calls as:
SS2S E (Singapore) . Zone 2~; ~I X2B ( ~tan·

churia j . Zone 24: RA03 (Siberia). Zone 19:
AQID I ( Iraq), Zone 21 a nd AC4AA (Tibet ) .
Zone 23.

It wasn't until some eleven years later. in
1947. that W2IlX A. W6V FR and W6P FD added
their ca lls to the post-wa r \vAZ history book.
tak ing first . seco nd a nd third place re spective ly.
a ll wi thin a few sho rt months.

Since post -wa r WAZ :: I was issued. over two
thousand amateurs ha ve now qua lified-Zone
23. in most cases. being the holdout.

Zone :! 3 has. since the inception of \VAZ been
amateur radio's "Shangri-La;" the spot high in
the Hi ma layas from which every amateur se­
crerly wis hed he could po und a lillie brass. Even
now. places like Tibe t. Mongo lia . Chinese T urke­
sian and T ana Tuva bring an air of m yster y and
intr igue.

Proba bl y no ot he r OX call ex ists more famous
than AC4YN. We reproduce here an ea rly ca rd
of A C4Y N . dating back to the midd le th irti es.
This card. togethe r with AC-US. AC4AA a nd
C8 YK at one ti me provided a mateurs with their

B RIT IS H M ISSION TO LHASA 1836.37
t-~ L T. ~"l-" !I.-l D.q. LraI !I~.. "')" ...,,, , ..

!"MONE Cl1'! ft- ' ;}£ "'m~ '1
TO Il....DIO Ult C.W. - SIGS. WOItKED HEliE 0 " - we's

AT HitS. GII4 T· ON
Ult SIGS. WEltE ItST - ORIII - OliN _ QSII_

PUS~.~lL ftGA SG.~~T-lrcccnrrs. A 0 A[lt l ....l .
AE RIAL .0-

HALF·WAVE. MARCONI.
TitS r OR QSO OM }f. fi
HOPE C U AGN 5"1 . 73"5 rRQII4 If.:'1)-" ",,-

A. R lt l . .

"The MO$II"

only Zone 23 contacts. But. it was not unt il just
before and sligh tly a fter the war tha t AC4 YN's
popularity increased since he was the sta tion tha t
contributed 95 % of Zone 23 contacts . Reg's con­
tr ibution to a mateur DXing was pheno menal
a nd wheneve r chatte r swings around to WAZ.
Zo ne 23 is a lways a popula r subjec t.

W PX. our " Worked Prefi x" awa rd ga ins in­
creased popu la rity every yea r. Man y ama teurs.
dissa tisfied with the c urre nt sta tus of "countries,"
have switched the ir DX ing to include prefi xes.

Offering no pol it ical. or geographical bound­
a ries. working for prefi xes is to us. the modern
DXing "Ya rdstic k."

\fa ny active DXers ha ve overlooked the fac t
that U. S. Prefi xes alone can add up to quite a
bundle. In California, for instance. W6, 1-:. 6.
W,\ 6. WB h and KN h can he worked for WPX
cred it. In a number of instances we're sure it's
hen .1 frustrating grind for D X sta t ions tryin g
tv work Nov ices fo r WPX credi t beca use the
Novice [u..t isn't awa re tha i he's ge ll ing out we ll
e nough 10 be heard by a D X sta tion.

Credit Ior confirmed count ries using two-way
s.s.b. also continues to gain populari ty . With
sideband now becoming the acce pted radiotele­
phone mode, a mate urs throughout the world can
be assured of working nearly all countries via
single sideband.

The CQ award which has been recei ving puz­
zling wide spread acceptance has been the VH F
Century Certificate. requiring one hundred a nd
fifty d ifferent sial ions 10 be worked on 6 meters.
one hundred o n 2 mete rs, fifty on 220 mc and
twe nty-five on 432. a ll worked d uring a consec u­
tive 3fl ) ·day period.

Origi na lly started as a "gimmick" to increase
v.h.F. activity. the VHF Century Certificate
should have long outgrown it's useful nesv,
however, the demand for these awards has in­
creased sharply .

There is no need to go into the devas tating
impact given ama teu r radio by our most recent
addi tion. the United Sta tes of America Counties
Awa rd . If you've been asked what cou ntry you're
in. you proba bl y know the reason why.

With all the inte rest in contes ts, a wa rds. cer­
tifi ca tes and compet it ive amateur radio in ge n­
era l. its hard fo r us 10 be lieve th ai a pel it ion I~ l

the FCC offered by W9AV ( KI\ I-5fl2) designed
to e limina te contests. awa rds. hono r rolls, e1C- .

could be a popular move with the majori ty of
ac tive a mateurs. Wha l do you thi nk?

Apr il, 1964 • CQ • 7



The No. 9090 I
One Inch

Instrumentation Oscilloscope

Miniaturized, packaged pcoel mounling
cothode ray oscillmcope desigFled few use
in intlrumento l ion in place of the conven­
tional "pointer type" mov;"g coil meters
uses the I " lCPI lube. Panel bezel
malches in size and type the tlandord 2/1
square melers. Mogn;tude. phose d isplace­
ment, wove shape, etc. oro COIKtonlly
visible on l COp ;" screen,

JAMES MI LLEN
MFG. CO., INC.

MAI N OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

lETTERS
TO THE
EDITOR

W e feel the tonow tns letter, received ju..1 bc tore preS5
l ime wa rrant ....peda l aue nuon. This te tt er ..... a .. sent by
the Lea gu e 10 a ll ARRL alfiliated c lubs fo r circulation
among the ir members.

Read ers a re urged 10 be u treme ly ca utious o f " T he
Insti tute of Amateur Radio ," sponsored by 7J .\IuK (, :.jll ~ .

To ou r k nowledge no cha rte r for this o rg a ni za tion exists
nor ha ve we ...een a bona fide list o f directors elec ted by
a vot ing bod y. W e sertocstv douht the authe nt ic ity o f
uits " Ins t itu te " and ...ug~es t th ai a m ate u rs refrain from
send ing any contr ibu t io n... a t th i... time .-Edilor,

Oops He Gooled
T o All Allilia ted C lub... :

I be lieve you r mem bers wil l be Interest ed in the follow­
ing port ion of ale-Iter being sent today (Feb . 24, 19M ] to
all ARRL directors, vtce-dtrectors and assistants :

" The cu rrent i......ue o f 73 .\ful:u:. i,, ~ conta ins, a mo ng
others, severa l items o f particularly fla~rant m i... tnt urma­
non. T he fa c ts a re :

"L) There i... no h tgh-f requency a lloca t ion... conference
planned for 196~ . There is a pf~nipoulllh",. confe re nc e
sche duled for G eneva next year. long-planned to coincide
with the l OOl h anniversary of the foundin g o f the Inter­
national Tetecommunica non s U nion a nd its p redeces­
sors. It will no t deal with over-al l a lloca t ions ma ne-s.
The magali nc 's ed itor appa rently does not know the dif·
te rence between a p lenipote nt ia ry confe re nce a nd a n
administ rative co nference . T he fact is tnat t he S", iss
government halo informed the IT U tha t it does not wa nt
a n admi nistrati ve co nference to be held in Geneva in
19M. A CC I R (technical study) conference is scueduteu
for 1966, and it 's deci..ion.. will be desirable as ha ck­
ground for the eventual anocanons (adminiSl ra th'e) con­
fe rence. T hus the earliest prac t ica l date for an alloca­
tions conference is 1% 7. It is the u na n imous o pinion of
com mu nica t io ns authorme.. in tne D epartment o f S tare,
Office of Emerilency Pla nning, FC C . and t!le ITU ihelf ,
wuh whom we have dtscu..<ted thi....ubjec t ar lenglh in
months pa!>t as welt as currently . that t·,e conference is
al lea"l three years in the fut ure . a nd more like ly four
o r the . T h is i.., fo r exam pte . the b "''iois lor P res ide nt
H oove r 's statement in hi .. convenuon addresses, a s pe r
J a nua ry QS l".

" 2 ) FC C is nOI d ue to announce in ~hrch it-. d ecis ion
o t RM-499. The Chairma n o f Ihe Com m iss ion h", s ind i­
cated 10 us thai because o f heavy workload in other
fields ( t' .R.. Ciliren.. !l a nd ru les rev ision in process ) a nd
the need fo r caretu t sludy and eva luation o f the League's
a nd other related pn,p" loa!s in the same a rea o f regula­
tion. it wi ll be at !l:asl several mo nt hs before FCC ca n
Iormu ta re ih ded... Ion.

"3) Pre... idem H um er ha ....aid unequivocally thaI the
7 j ed itorial staten-em about his impendi nl,( re ..illnation
is tot a lly u nfou nded . Ihat he rema ins honored a nd proud

<E For f urthe r information, c hec k n umbe r l" , un Illllle no
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BASE STATION STATIONMASTE R ADVANCED DE SIGN ANTENNA (4X OmnIdi rectional Gam)
us PATENT N O ] 01 1668

Electrical Specifications :
Nomln, l Inp llt Imped, I'IC' ........•.. .. .•.... 50 ohm,
VSWR .• .•...... .•.•.... . .. ..• ..• ..••.• •.... 1.5:1
8'I'Idwidth . •. . • . . . . • . . •. . . . • • • • . . • . . • . • • . . :tG.3'"
M' '' lm um power in put .....•. .•....••.. . .. . 500 w,tt,
Intem.1 feed lln• . . . . . . • • • . • . . • . . . . . . . . • . . .~{U

' ,-"Ibl. termln.l ",t.." ion .• .•.•..•... l ro of RG-IA{U
Termin.tion , Ty,. N '" with Nu " re" . housin.
Omnic! ,.ec;1ion,1 " in ........• " ...• 1.....17. Mc s.a db

130-144 Mc S.S db
Vertk:'1~,m width ('h pow,' points) 1r
L1'ht"I", " ro1ec;1 l()r1 .... ......... .•. .. .Direct , round

Mechanical Specifications:
R'di,tln, . 1.m.nt m.t• •I. 1 . • ' .•. ...... .. ... . . Copper
EI.ment hou,i", m,t,ri.1 . ........•...••. . flber&lln
Element hou, in, t ip di.mete• . . . . . . . . . . . . . . . . . • . •~"

Element nou,in, butt di,mlt• • • • . • . . . . • . • • • • . _.. 1~"

EI""....t housfnC ....«th •••••••• ••••••••••••••••. 19"
Ground pl,ne . lement 1....lIth .•.•.... . ...... ...•. 11"
Support p,,. . .. .. .. . . . . ... .2~" d la . hoC~I"'.n1z1Od,1_ 2%" ....II.b'I 'or mountln&
Rllttd wind .... Iocity ••.••.••••••. •...•••••. 100 MPH
lIt.r.1 th.u .1 . 1 ••ted wind .•••••.• .•••.•.... . 45 lba.
Bendi" , mom.nt 6 " below

a round pl'n. ,t r,led wind . , ..• .• . • .••• •450 n .lbs.
W,i,ht ... , ........•.. , . . • • ..• .• •.• ••••. , • . 30 lb..

,'"
200·

'OT "
m or,,, .

14ll' 1JJ' 1M' 110' 100' 9:1' ar 70' fJJ 50" 40'

,~ ~

COMMUNICATION
ANTENNA SYSTEMS

- mean CERTIFIED PERFORMANCE!

o

· Eutt Inqlll ne, 1Il1l.1 H 1PK111.d

C at. No. 200-509
Frequenoy Range

'30-174 Me·

Cat. No. 200-509 Station­
master Collinear Gain Antenna
b designed to meet the ever in­
creasing need for high antenna
gain in minimum space and at
lowest cost. This antenna, con­
sistlng of a number of collinea r
radia ti ng elements fed Inphaae
and encapsulated in a continu­
ous weatherp roof fiberglass
housing, meets the above re­
qui rements. Low overall weight
eliminates the need for exten­
sive erection equipment re­
qui red by previous antennas
offer ing equal power ga in. The
input fitt ing on these antennas
is a standard Type N male eon­
nector mounted at the end of
an I S" flexible terminal exten­
sion. Designed for maximum
strength with minimum erose­
section. Cat. No. 200·509 is
capable of withstanding winds
In excess of 100 :\IPH.

V.rtle.1 Ilt ld , t r. nl lll lI.tI.", of 210' 3JI'
C. t. No. 200-509 Sblionma,t,. Atllennt,

A dill~ ptll tr. I• •bown for rtltrtJlc:'. 22(1' 'l11 240' '!!:IT 2fIf vrr :lIT 29:1' Dr 3llr 32IT

1

']0

o ,o , y

PHELPS DODGE ELECTRONIC PRODUCTS
CO R PO RATIO N

MA RLB ORO. N EW JERSEY - Telephone HOpki ns 2 ·1880 (Ar ea Code 20 1)
LOS AN GEl ES 65 . CALI F. - Tele p hon e CHap man 5·1143 (Ar ea Code 213)

COOO........c.ollOll
....n ....... . nn...

fo- AMt; Roe.uo
. ...,..t ..
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• • • or Your Money B a c k !

,
tn represent th e League a nd it .. Board dech inn!lo, and that
he i.. willin!: 10 serve a'i pre..ide m a .. l{l n~ a.. il meet ..
the Ilila rd ' <:, pleasu re . S ince the e rroneouv 7J nem is
..rat ed 'l" cll",in~ from ·, e"f!'l.' n .. lnte source.., ' you may
be be tter ahlC' 10 evatuare me accura ry of o the r st.IIC'·
mente in the editorial."

A Message
Ed i tor, CQ :

I would like 10 suggest to W N 4R BX ( I.ETlF M'i, J a n,
19fi4 ) a nd all o the r would-be fi rst lime construction
hams 10 acqu ire some knowledge o f co m mo n names o f
part s and sup plies before becom ing invo lved in a con­
strUCl ion projC'c t. I hillh l)' recommC'nd your N o vcmher.
1963 i!•.-.ue o n lools. usC's a nd c a rC' . Also Ih C' re is availahle
info rmal ion from h rOl.:hurC's , booklC'ts , pamphlC'I!i. Sf'C' C.

..heC'Ii>, catalogs. rC'adC'lS servicC' in CO a nd OIhC'r sou rc C's
which u~ua l1)' can be' had for the .... rilint{ o r a nominal
fC'e , Th C' SC' publical ions consti lute a portion o f mo..t
hams libra r iC's a nd I find Ihem ind ispcom-.able whC'n sort ­
ing junk bin pJ. rt s. sUbsl ilUl inll durin lil ron..uuction and
dC'tC' rmin in{l co..ts if IhC'y must be purcha o,cd . ~l o..1 of
th C' (lC'ar in thC' shac k is homebrew .

Your leller g ives c re dence to a port io n o f the ham
fralC'rnity which belie\'es Ihat ","e must co n..t ruct to
desen'e ou r tickets, but I helieve it rC' veals tha t you
fa iled 10 a ..k a fellow ham for a~sbtance . Cunside r yo ur­
self fort unale 10 lh'e in o r nea r a majo r mel ropolita n
area, where there are hams will in {l 10 help closer tha n
fi fty or slllty m i les as is the ca se a l my Q T IJ .

G et oul thai p rojeci article (ead il o\er. acqu irC' your
parts and compone nl s , a .." )'ou r local supplier or a fellow
ham a bout any part you ' rC' nol familiar with, heal up the
iron and cive il a go. It il fails 10 ","o r k. don't be' afraid

Towers & Suits

TKS

A . S . J ohnson. K7\'QI , ell·W 4LSA
~O l~ E. Cooper St .
T ucson, Arizona

Ed ilOr, CO:
... Your maga zine is the h C'sl of ils ktnd and I hope

that you ca n con ti nue 10 keep it that way . T hC' techn i­
cal anie les a rt' tops a nd a re very readable . One does
not set 10 !>1 in d C' , ign dat a o r constructton practice. I
have round tha t a ll the pro jects I ha ve taken fro m the
magazine have "" or led IhC' li r!>t lime . I can not sa y th is
of o ther magazines. F urthermore . I am an improvisor
and your projecls adapt to this peacnce quire readily.

Seco nd ly , " ""'1 ClI!'-IC is a tremendou ... tea ture. xto re
Im'e lidhit s have appeared in Ihis sec tion Iha n in any
o ther collection o f sussesuons thai I hav e seen printed .

I.a ... lly, 1 .... o \,ld Hke t he a mateu r band.. "epi for the
amateur , I do nOI li" e Ihe trend toward comme rc tattsm
th at is a ll too evident o n a ll ha nds. H ome bre .... equipme nt
i... atmo ..1 unhe ard of toda y. 11 the re must he eeano ca­
tion s le t 's al locate a sec tio n ror the evpe rtrnente r a nd for
the schedule man in each band . And from so me o f the
si Jlnals I hear, it ....-o uld ...eem a good idea 10 require tha t
ea ch applicant fo r a license he req uired III pUI a Iran ...
miner on Ih C' ai r a nd opera te it prof'C'rly before ru-t her
examination i\ eive n.

D . Clayton SCha rio. S ,J .. W 9AZX /8
J ohn Ca rroll U nhC' r:!oil)'
Unner...il~ f1 e illh ls
Ctevetand HI. O h ill

J ohn H u nt oo n. \\'II.\'Q
G enera ! Mana~er , i\ R RL
Ne wingt on , Connecticut

Ed iw r. CQ :
W a .. imrigued h) IhC' antcte in the J uly 191''1.1 i.. ..ue o r

C Q hy K~[)E" o n 1.C' j!a l Liahil ity a nd Amateur
R ad io ...

II ...cc rns III me that perh aps a cro..s suit again..l the
pa rent s o r guard ia ns c1aiminJl neg lec t in a llow ing the
ch ild to u e ... pass would he in o rder .

H ere in Tucson m ost people ca rry .... ha t t hey ca ll a
homeowner.. po licy wh ich protects t he o w ner .. f rom
almost e"eo-thing .

YIlU mlg~lI paS-!> along the rouow tna idea : On meta!
pole.. you may try e nner III wax them o r greave 111 C'
up per portion so they will be' unclimbab'e. O r pUI a d isc
8 or 10 Ieet above grou nd to prevent !loi nlt Iurther
up . . . .

,,
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Cleve la n d In s t it u t e of Electronics
177 6 to:. 17 th St.• 1)0.,,1. , " } · I ~

C.....~1aDd H., Ohio How to SUcc e ed
f""- wnd FlU : "; c•.-.- I nlonna. in Electronic s
t-. J><Wpooored to brlp .... rei .t.a.d in

E !«In>D.....,th".lIfurtbHobI,••loon. , .L.I \~\'\'r~ f~
CHECK A REA OF M OST IV" V' l ' V\

Il'oT t-:RI-:S T - ,::"- : _-::::::-:-_':::':;j

NO.... , ....,;;;;;;;:"':::;;,... ~AQ.__

Yow p r• ••"' o<c'""o ,;O" _

Ad d••"~ _

o F.......,.I T h roof.."
o lr..h u UoI . : u ..nom

o H d<-..' ..:n .. i .... inl

MAIL COUPON TODAY F=DR F=REE CATALQO

Your key to future 8UcceAA in elect ronics L'\ a F irst -Class
:FCC License. It will permit you to opera te a nd mainta in
transmitting equipment used in aviation, broadr -nstin g,
marine, m icrowave , mobile communications, or Citizens­
Band . Cleveland Insti tute ho rne study is the ideal way
t o get you r FCC License. H ere's why :

Our tra in ing p rograms will quickly prepare you for
a First -Class Commercial Radio T elephone License
with a Radar Endorsement. Should you fail to pase
the F CC examination a fter com plet in g your course,
you will get a full reiund of a ll tuition payments. You
get an FCC License .. . or your money bark!

Y ou o we it to yourself your family, your future to get
the com plete details on ou r "proven effective" Cleve­
la nd Institute home study. .Iust send the coupon below
TODAY. There ' s no obligation.

A First Class
FCC License

Communications, mobile radio ...

: OJ 1__Sto'. _
, A ccr..dl lO'd M..mbO' r :-'-. llon.1 lIom~ Study CouRe-1ll- _ . • •• • _
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3455 VEGA AVENUE
CLEVELAND 13, OHIO

April, 1964 • CQ • 11
F o r f ur the r in formatiun. eheek nu mber II, on paR'f' 110

The only 40 and 80 Meter, Remote Tuneable,
Rotatable Antenna that is Flat Across the Band

...........vvatch the
·CLIFF·DWELLER'

NEW-TRON/CS CORP.



ANNOUNCING

Maqa zlne s Wanted

" EI Supremo"
Edi tor, CQ :

I was a lill ie Inu-igued with Gus Bro wning".. sta tement
about W 3CR A in " A hoy Ald abra ," February Cr;.

I ..... o uld like someone 10 tell me w h". Frank 's sillnal
has always been supreme. I can .....ett remember back in

ICotllinaed a n paK~ 901

Broome County Dinne r
T be Southern T ier Rad io C rubs o f Broome County

a re holding their Fiflh Annual D inner o n April 4, 19M.
at 51. J ohn's U kra nian lI a ll , V irginia A ve nue , J oh nson
Cily. New York . Doors o pen at 5 :00 P. M . : dinner will
be served promptly a t 7 :00 1' . "'1 . T icket .. a re .\.50 per
adult a nd $1.75 per child under 12 )-ea rs o f age a nd
reservati ons mu..t be made by A pr il I. For ucker.. .... r ile :
H a rry Spencer. 11 65 VeM al Avenue . Htn ghamtnn, N .Y.

Editor, CQ :
I a m now employed by the U .S. W eathe r Bu rea u Po la r

O perat ion.. Pro ject a nd have rece ntly returned from a
l j -mcnrh tour o f dury at Amundsen-Scott South Po le
Statto n, Anta rc t ica . , ,

I know that Ihe N ational Burea u o f Standards made
a pl ea 10 the Amateur f raternity to d ona te t he ir hack
Issues of CO, OST, rU . a nd had very lill ie re..ponse .

Anything th a t you ca n do 10 he lp wo u ld be [l: reatl)'
appreciated a nd info rmal ion in regard to ,hi!!> ca n be
obtai ne d from the National Science Found ation , Wash .,
D .C. , The U , S. w ea the r Bu reau o r the Nationa l Burea u
Of Standard , C P IU .• Houlder , Colo.

J ack J , F alkenho ff , W MGH E. ex-KC4USN
29 3 H a ..... thorne
E lyria . Oh io

to trouble shoot . rework, ask questions, open the ha nd­
book , read and reread a ll the information p o....ible. Bu t
please don't put aside a construct ion pro ject ju..t because
terms a re u nfa m ilia r .

Orlando florida
The Orlando Amateur Rad io Club. tnc.. Is !!>pom.oring

the Orlando H a m fes l ....hich will take place o n April IS
& 19 al the C herry Plaza Ho tel. Regist ra tion desk o pens
a t 0730 , Saturday morning for the rea! ear ly birds ,
P rice o f admission is $1.00 (ch ildren free) and cc nven­
lio n luncheon will COsI 3.95 . Tra nsmille r hunt .., forums,
speakers. Yl do: XYl acuvtne b.• v.h .I.• Rn-Y.
DX- a ll ..... iII be o n the pro gram . Rese rvatio ns for the
luncheon can be booked throu gh Ken Densman, K4:"olTH ,
405 Enka Way, Orlando, Pho ne, C Y .\-0293 and holel
accom moda t io ns ca n be furn ished by H a l Sh ea, W4n KC .
736 Alfred D rfve, O rlando ,

Ed Courrn. WA6FW N
" .0 . HOJ; J4
Soda Sprin l!l" , Calif.

Hob l ee. WB6G~tE e x-9A l G
159 R4 w euinst cn W a)
San leandro . California

About The New License Fee s
Edito r, CO :

Back some )ear!o a go .... he n Sl apsie Maxie Ro se nbloom
was a ..ked .... hy he had a 10 cent cover charge at hi s new
H o l ly wood n ightclub he explained, " It' !!> 10 keep OUI the
R iff Raff ."'

4UlITU
Hack in J anuary, the U nited State.. a nd ..tauon 4UI Il U

..igne d a n agreeme nt allo ..... ing ama teurs to exchange IhirJ

Why settle
for less
than the best?

for
CRANK-UP
TOWERS

Heovy Duty S.'f Supportinll
and Guyed in Height, of
37 - 54 f • • t {S51
71 - II f••t (g \,l ye d l

•

April, 1964•co

ROHN

•

Stondord Duty Guyed in
Heigh', of 37 - 54 - 88 - 105
and 122 f••t

K7ASK

TWO CATEGORIES TO CHOOSE FROM

ROHN has these 6 IMPORTANT POINTS:
Eel'. of Operation - rollto r guides between sections 8S11ure
easy, safe, fri ction -free raising and lowering. 5"e""lh­
welded tubular s teel sect ions over la p 3 feet a t maxi­
mum height for exrra sturdiness and s t rength. Unique
HOIlN raising procedure rai,. , all ,.clion, together - uni.
formly with an equal section overlap at all heights!
Vef$otilily - desil{ned to su ppor t the largest antennae
with complete safety and assurance at any h. iilht d• .Jredl
Simpl. In,lollat ion- install it yourself- use either flat
base or spe cia l tilting base (illust ra ted a bove ) depend­
ing on yo u r needs. Rol.d and Tell.d - e n t ire line engi­
neered so you ca n get exactly t he right size and properly
rated tower for yo... , antenna . The HaHN line o f towers
is compl.t• . Zinc GolvoniJ.d- ho t d ip ped gal vani zin g a
standard-not an extra -with a ll HOH~ t owers! Prices
start at JPM than $100.

... o. a.. 2000

" \ \'or (,I'. l. ar/l ,"!l' f:xr/.lTS/VE Man ufu("l u,...r
of Torr~rs; d..lii/l""rs, , n/l' '''''''' . and "''''allw,

o! compleu rom ma nicutiOll lou,",. ')to:lerrt4."

sets theft standard

12

Fo r further informa tion, cheek n umber 12, on pa lte 110

•· -SEND FOR ROHN TOWER HANDBOOK:
•_ $1. 2 5 Vol... . •

-ONLY $100 posf paid ( ' {H'rial to N"flflm, :
0{ lh lll nlaga zi" ,") . l': l'ar t">lt :

source of , u p ply Iwn t o n Iloqu" ", t. Ht'pre. : Iml-_
_ntati vt"!1 world -wide to serve you. \\ r itt' :
tod a y t o: f

ROHN Manufacturing Co.



E. F. •1II I\ N!i Il N l: IIM I't\ NY
WASEC A, MI N NESOTA. U.S.A.

SSB ADAPTER
Filter-t ype SSB generator-bandswi tching
80 throu gh 10 m eters- more t han
50 db sideband suppression-more t han
4 5 db carrier suppression. Features
built-in mult iplier requiring VFO input
only- design and front par.et make
operating practically foolproof!

Cal. No. 240-305-2 .. . Wired,tested . . . Net $369.50

VA LIANT /I
Outstanding flexibility and performance
in a compact desk-top rig! Bandswitching
160 t hrough 10 meters-27 5 watts
input CW or SSB (with Viking SSB
Ad apter) and 200 watts AM!

Cal. No. 240-105-1 Kit. Net $375.00
Cal. No. 240-105-2 • • • • • Wired Net $495.00

VALIANT II
SSB ADAPTER

F or further information, cb('('k nu m ber 13, on paKC 110
April, 1964 • CO • 13

r If you, li ke ma ny of today's amateurs, f ind
yourself with you r in terest fairly equally
d ivided between workin g AM/ CW
and SSB, there's a real feeling
of frustrat ion with most avail-
able equipment. Why?
Because most AM rigs
req uire extensive
modification to op­
erate SSB-and no
SSB rig offers high
level AM and Class
" C" CW-and the
end result is co rn -

• •pro m i se In o ne
m ode or the other!

Not so with the
Viking SSB Adapt­
erfValiant II com­
b ination, for here's
t he package t hat
givesyou 275 walls
CW and SSB plus
200 walls high level AM phone! Now,
keep your contacts and work old friends
no mailer what portion of the band they
are operating in, and no matter what
mode they are using- and do it with
m axim um punch!



Atlanla . Georqia
The A tlanta Kad io Club should be q uire proud o f their

ettons 10 provide a blind amateur. WA4 ";: \ \-'W .... ith a
new sideband sial ion . C o llecting fund s jointly were the
Gntfen . Ga . and A tl anta . Ga . radio cl ubs and Ihe p rojec t
wa.. completed o n J a nua ry Ulth . w e'tt be pleased to
publish a ny and a ll a nnouocements o f Ihis kind lind
hope more a re in p lanning stage ,

pa rt y traffic . T he ag reem ent ends o n J uly :\1 . 19M . Re­
member, on ly messages o f non-importance ..hou ld be ex­
chaneed.

Dayton Ha mvention
The Davton Il a lll\ l'nl i,,;n ha s moved 10 ne ..... qua rte r's

Ihl.. yeu r, null. carn piug a t w arnpte r's A rena , Sh iloh
Sprin!'!.. Rd .• Da yl ....n . F ree pa rl.. ing a nd snunle bu....er­
vice ..... iIl he available, I hC' date is April 14-1.5 ( F rid ay
C'\C'ninlt a nd all day Satu rd ay ) . T ile new la r~ l' r quarters
are expect ed 10 produce an ent irely d itfereut atmu..phere
a nd ..... ith it . Increaseu partici pation. wrne P.O. 1:0 \ 416.
n ayton, O h io fo r a fine brochure a nd hotel accom moda­
Iions.

Lancaster. Po.
T he La ncaster Rad io 1 ransmirung Socie ty, Inc . wi ll

celebrate their l .5th anniv ersary a l a banquet 10 be held
Saturday, Ma y 9t h . Hosteu ers Banquet Ha ll. Barbara &
Pine Streets, Mt. J oy. Pa .• is the pla ce a nd 6 :;\0 is the
time . W 30Y 1.<;; taking a uvunce res tsu anon: h is QT II is
136 Spr ingho use Rd., La ncaster. Pa . P ho ne 717-392-6093 .

Ba ltimore
T he Ba ltimo re & O hio Rail road Ra d io C lub will hold

its Sth Annual hamfest and banquet o n Saturday, April
II . 1964 a l the w averty P reshyterta n Chu rc h Ha ll in
Ha llimo re . Rejd -.t rat io n sta rts at 6 P. ...I. and at 7 ".M.
T ickets at 3.00 each a re available from W ;\ HVL, It 0
A .R .C ., He x 731\8, It & 0 Bu ild ing, Ba ltimo re I , Md.

LContimu'J 011 ptlge 90J

Eqyptian Ra dio Club
The Egyptian Rad io Club o f G ranit e Cit y. Illino is (a nd

we'd Ii l.e to know how they got thai name ' will vrage a
fine " O ld Ti mers' N ight" o n T hursday, A p ril 16, ..ta rring
a t l\ P.M. St . Loui s grey beards arc particu lar ly invited
to watch a very nice film photographed by WilYR X hack
in the tturues. T he P rogra m chairman is K9TC U and
he'll gtve you full d etails o n how 10 get 10 t he ir club­
house o n the levee , south o f the " C ha in o f Roc ks" b ridge.

Dela w a re Va lley
T he Delaware Va lley Radio A ssoci ation will hold ils

1tJth O ld T imers N i~hl Rou nd up a nd Hamrest at the
St acy T re nt Hotel in d ow ntow n T rento n , Ne ..... J ersey.
Su nday . May 2 is the day and Ihe starl in g time i.. 3 P.M,
a l Ihe Empire Room. Dinner gets underway at 7 P.M.
and speak ers , pri/es a nd the usual evems are e xpected .
Pr ice o f ad mts..ion wa s no t !OCt a l pres!> t ime but W 2CCO
is Genera l C ha irman and he 'll be able to fill you in ,
H is phone nu mber is 6()1}-393-03N6.

New York /New Jersey
T he comb ined eff orts o f the Southern Tier o f N ew

York State , Northern Pennsylva n ia Rad io C luhs and
sa me area A mateur Rad io Eme rgency Corps a rc spcn­
-.ut ing the Fifth A nnual Dinne r a nd Get-Together o n
Saturday. April 4, 1964 at 6 : .'0 "."1. The meeuns place
i!> 5 1. J o hn' s ~temorial H all. J ohnson Cily. Ne'.,. Yo rk .
All proceed.. from this event will be used 10 ma intain
a nd operate A REC in their a rea. ~t a rch 30, 1t,lf,4 i.. the
deadline for ticket s, rese rvations, and pri/e cornnbu­
l ions. P lea se communicate with K. J . Desku r for infor­
mation. Address 3609 Lo U Street, Endwell, New Yo rk.

Goose Ba y QSO Party
April 1 10 April IS are me incl usive dales for the

G oose Hay QSO Pany " ~ I a ralhon : ' Wo rk as many VO
st a nons a s you ca n (you must QSL ) lind send your dara
to G HA RC, P .O . HOl( 232. G oo se Airport . Labrador.
C anada . They will lei yo u know how yo u made out.

WATERS
MANU fACTURINGINC.
WlllIND. MISSICH usms

•-

April, 1964•CQ•14

•
Y OU 'LL WAN T FOR YO U R RI G . . •

HERE IS THE NEW
VVATERS

Q·MMltiplier {Hoteb F ~ters -In·lin. CUl ial Sw itt bes - Grid Dip M,ters
For further information , ebeck nu mber 14. o n p SKe 110

----_.....-
• In one compact, neat package (4 Y. " x 9X " x ax"
and i t weighs only 12 Ibs.) yo u get the complete
outfit t o check and absorb ou tpu ts up to 1 KW.
• No oil or ca ns to buy extra . No meters to set up
• No dan ger of overhea ti ng wi thou t warning . No
oil spots from leaky can s • No smoke or fumes
from hot oil • VSWR less than 1.3 to 230 me _ 52
ohms load impedance, 2-230 me freq uen cy range.

T his handsome DU MMY LDAD-W ATTMETER has
its own po wer meter, a sturdy, po rtab le cabinet
which is well ventilateJ on all s ides, a rugged, leak­
proof , sealed can with sa fety vent, and a bright red
warni ng l ight to let you know whe n the temperature
li mit has been reach ed. Three meter scales give full
scal e readings of 10 W, 100 W, and 1000 w. You ca n
work as long as five minutes at l K W before shu t-o ft
is necessary - pl enty o f time for r ig al ignment.
End your t un ing prob lems now wi th the WA T ERS
DUM MY LOAD-WATTMET ER MO DEL 334
AVAILABLE AT LEADIN G DISTRIBUTORS. AMATEUR NET • .. S79.7!l





Th e Clegg Venus is (I hig h qua lity, compact, attractively styled 558 receiver a nd transmitter thai puts you on 50 me single
side ba nd with o ut all the fun , bother and expe nse associated with adapting low freque ncy SSB exciten. crysta l con tro ll ed
converters, re lays, linea r amp lifiers. etc.

Employing all the latest circuit techn iques. th e Ve nus. in one sma ll package , provides a combina tion of a dvanced oper.
ating features and conveniences heretofore unavailable in rigs at any price. Some of the outstanding fe o lures o f the
VE NUS include (I nuvistorized high sensitivity, low-noi se front e nd ; crystollottice filter in both receive a nd tra nsmit posi.
tio ns; ± 1.Skc receive r offset tuning; broad bond circuits throughout providing malli mum simp licity and ease of t une -up;
and a sepc rete fron t pa nel contro l for smooth injection of ca rrie r fo r excellen t qua li ty AM and a d justab le e w o utput.

ELECTRICA L SPECIFICATI O NS

TRAN SMIT: Frequftncy Range: -49,975 to 50,.475 Ke, sta ndard (o the r ranges available on special order). Power
Ratings: 85 waHs PEP inp ut - all modes (AM, SS8, a nd ew.) SSB Performa nce : (9 Me lattice filter ). Unwan ted
sideband dewn more than 50 db a t 1000 cycles. Carrier supp ressio n greater t han 56 db. Di!.to rt io n products
down more th an 30 db at full ra tin g!.. Frequency Stability; Less than 500 cycle wa rmup drift after fi nt fi ve
minute !.. Less than 100 cycle!. / hour drift a fter war mup .

RECEIVE: Freq ue ncy Range: Same as TRANSMIT. Frequency Stability: Same as TRANSM IT. Sensitivity: .25 I ~V

for 6 db Si N on AM. .1 p.V for 6 db SIN on SS8. Se'ectivity: 2.7 KC at 6 db, less than 6 KC at 50 db. Spurious
Respo nses: Ima ge !. and IF lee k through down mor e than 60 db. O verlood Choraderistics: l e ss than 5 % cross
modulation re!.ult!. from any two signals separated by more than 20 KC if stro nge r signal is less than 2 MV
a cross 50 ohm input. AVe Characteristics: Less than 10 db change in AF output far inpJt ch ange from l p.V to
400 p V (52 db). Fa st ctteck , pan e l selecta ble re lec ee times of . 15 or 1.2 seconds . A F Pewer Output to Speaker :
More th an 2 watts at 3 .2 oh m!.. Physical: 15" wide II 7" high II lOW' dee p. Weight approlli mate ly 22 Ibs.

Inte re sted in HF ? See the 5quires-Sanden 55-1R at your nearest d istributor.

VENUS 6 TRANSCEIVER - Ama te ur Net Price $495 .00

115 V. A.C. 60 CPS Po w e r Supply - Amate ur Net Price $ 110 .00

P a r fu rfher- informa tion, check n umber 16. on pltICe 110

See your Distributor or wri te for information.

16 • co •

LASaRATOR IES
1J''\" I!''!lIOIl o r S (llll r C" H -SnndprH. Ine .
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TELEPHONE 627·6 8 00



- ------- - - - - - - - - - - - - - - - - --.....

,,

r

Del".x.
Uhr. High "a"

COILS

O••igned for h ighe' " 0 " . .
w i'h power unill .nd SS8 ,
U. e with J It bu. 'Ielion
I nd 60" w hip . 15 or 20 m..
t." ' .95, 40 ml , e" t ."; 75
mIte . , 9 .95; 160 ml'I " 14 .9 5

I-

NO. 750
MAnU DElUXE

ALL . IANDU
Co"e.. 10 Ihru 75
l,eQuencies. 5il""r.
ple led lingle lu, n
conlec l, pO l il i"e
Ipring, Ecc"n1r ic tim
co nlec l. ealY lel"c'
lio n 01 lur n. Aulo­
mal io; lot. pre"en ..
d .m.ge 10 coil ,

14 9 S
N ET

fo. 6Y Mod. 2495. 6
for I2V Mod. 24'S-12

MASTER
MATCHER

24 ~mpl.t.

No.

MICRO·I·MATCH
Mi" .",ele. I"'p. d . "t• • Mal t hi" .
In duna"t•• Uled on .11 bandt
wi 'h a ny Iype 0;0... c.bl. to
ma lo;h any mobile an ' enna . f u ·
ily adiullab le 10' minimum lIand­
ing w a" e ,a 'io (1: 1). Complele
w ith Co.. . Adp, Kit

9 .95 NET

E·Z OFF
ANTEN NA

CONNECTOR

2.95 NET

:&~ lO-H, \
.J

TENNAHOlD

Fits All C. rs

1,00 NET

No ile·fre• . CO"n"o;l or
remo"e loading coill ,
wh ip l , o r mounll w ilh­
out 10011 , No . e.z 295.

WHIPS

I
ijT

f

Model 300 g ro und plane anlenn. oulperfo'm. 2 OS
G any Iype "er'itle dipo le . Idee l 10' CD .nd 1

d e le nle ne ll .

H No . 613 Mal'''' VHF , oof ' op .nlenna lor 1"0-165 4 U
Mo;. Co rnel w ilh 10' 0;0 .. . tlble ,

WHIPS All wilh Th,..d.d ~" Ilud 10 fil all mounll .
IQ0...6OS 60" 4 .9S; 10000 72S 72 " 4.9S; 100007IS S.OO;
100'65 es- S.U; 10C).90S 90" S.20; 10C).96S 96'· S,25;
100.103S 103" 6.U.

fllER OLASS WH IPS - f le xib le, ind e l lruclible uni"e'li l
.nlenna w i.h ~ .. x 24 lhrud bele filling chrome pl. ted.
f O·60 60" .. .95; FO·72 72 " 4.95; FO-'" I .. .. 5.15 ;
FQ.96 96" S.2S ; fQ.103 10 3" 6 .95.

E

ANTENNAS

I1
A

l 8

A AM·28 2-me'e. "J" mObil.·fi • •d . nII,nn, pro- 1495
vide l 2 db g"tI . 80 " h"hl ,

B AM-2 S .11 . Ivminum "~ lover I..f" l.clOl'y p re - 12 95
tunl d 144 ·"8 mC provide. J d b g.in.

C AM·S Iw ;n I i" 2-m. ' . . be.", w ilh 12 d b f.,· 1695
WI ,d g. in . Pre·tuned• • Iuminurn, huvy du ly.

D (Not Shown) AM·" 11m' I . .bov. except 6 8 OS
- element be . m,

E AM.] Senlty " $ho rly" 2 meter I V, w ..... lOp 16 75
la. dld fibergl.u .nlenn, w ilh mou" t for C8 Vie .

F AM·10 "Shorty" II ebcv••"Cepl i"1 6 mele. 10'5
, hOtt ene d lJ.. W i v e w il h mo unt .

UN IYERSAl
MOUNTllJ

~
TM-'

''If: il Ch ro m e pl.l-
e d .1loV s tee}
moun t fo, . n V

\

. n lenn . w it h
¥t" 2" Ihrud .

~ 44S NET

BUMPER MOUNT

I 1 {, MM ·520 w ith

~ Ih. ped lin kl .d·

' ","'" iUI I. b le to . nV

~
' w idlh l urf.o;" .

l
Fo r Ipr ing o r

" ,' wh ip d cvble
. mo u n t.

,.. N.. 3,loo.a l 795 N ET

MM ·S 19 S' III. Mt. 4 .95

DIV.

Elimin. te . h o le
d r illing . Po.i­
t iv e Ie<:king, reo
uad a ble a nd
. d a p t.ble fo r
a ny ¥t" 24

tnread wh ip.

795 NET

•

Dealers
GU IDE"

G UTTER MOUNT
Cc.27S

FOR TRUN K LID,
CO WL MOUNTING

lOS A NGElES, CALIF.
TWX 213-737·1315

l eadin g
BUYERS'

14.95
14.9 5
10.'5
10,1S
15 .95

15 ,9S
7.9S

CI NET

' .75
' ,75

I2 ,U
12 ,95

9.1S
9.1S

FOR
Moste r M obile from ALL

FREE "ANTENNA

4125 W. Jeffe rson Blvd. Dept.CQ - 4
AREA 2 13r 73 1·225 1

Buy
SE ND

BODY AND BUMPER MOUNTS
1 IIaaa §I

,

'" ~' ;d
."

d.:

2 32X$S
232XX
232XXC
232XX$S

232XX$SC

'ASE MOUNT DESCRIPTION
232 D'bl. Tap...d s.>ring Swi"el Ba,e
232C O'ble Tapered Spring -Swi"el Bile Cou . Conn,
23 2SS O'ble Taperltd Spring -Sp"c. SI. inle..
2 32SSC O'bl. Tapered 5prin'il-Spe~. Sla in le n _ C<;>I x. Conn.
232X Hea"y DUly-D'ble Tap . red Spring _ Sw i"e l B.,e
232XC Hu vy DUly-D'ble Tapered Sp,ing_ C<;>I X, Conn.
2 32XSSC Hee"y Dvty-D'ble Tapered Spring _

Speo;. Sia in l.... - C<;>I • . Conn.
Hea"y OUly-O'ble Tape'ed Spr ing- Spe o;. SI.. ni....
b ••• Hea"y Duly Sp, ing
blra H"."y Ouly Spr ing-D'ble Tapered- Cou , Conn.
b lr ' Heavy Ouly Spring - D'b le Tape red- Speo; . 51ain len
blra Hea"y Duly Sp,ing- D'b le Tape,ed-

Spec. 5., inl.u-Cou . Conn.
Uni" ....a l Mounl-Tn re . d ed . ~"'2<l1- Ch" n Mounl...

F or f u r ther in formation, ch eek number 17, on p ag e 110

April, 1964 • co • 17
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· · · for 20
meter operation

ley A-203-C

----- ..--
MOSLEY

HAS THE

OUTSTANDING
THREE ELEMENT

ARRAY FOR

TWENTY

METER OX

OPERATION.

The new c lean- line A-203-C wil l give you that DX punch that will
ave r-ri de QRM. The A-203-C is a three e leme nt twenty meter beam
using swaged tubing element s to gi ve this antenna rugged durabil ity.
The ant enna ha s a speci a l new type element de sign that v irtua ll y
el iminate s e lement f lutter and boom vibrat ion. A..203..C is a wide
spac ed, gamma matched, full si ze beam that every ham needs for the
tough compe ti t ion enforced by the present conditions on the D X
bonds. T hi s antenna will equal the performance of many four to si x
element beams without the headache s of la rge s ize and heavy
weight ne cessary for these big beams.

• GAIN (8 db. o r better! (FI B 24 db. )
• HANDLES MA XIMUM LEGAL POWER
• BOOM L ENGT H 24 ft.
• MAXIMUM ELEMENT LENGTH 37 ft.

• TURNING RADIUS 22 ft.
• WIND LOAD (80 mph wind) - 140 l b• •
• ASSEMBLED WEIGHT 40 lbs,
• SHIPPING WEIGHT 49!> lb s ;

:..: mn:.:: ,: ::. . . , .
., : i" ii: I}!:" : :

SWR curves fo r A.203.C
2 .0 ,

"
: ; ,,-

52 ohms
: .. . ,;: ::

. ::: : ..
:: " 1.

14 .1

.=t
-/--.: ;: ",' I. . - .

'4.2

::;::$'
. '.1 '. " ,. 1" It'j · · . U ·.. · · '1'·, '1 , i }'. ·T..

14.)

* .~ .
. .". "" IIi<l:"I, .'. ', '

'l: [ i!' , ,I :::: ;;~;::: ' ;1"
1.0

" .0

MOSLEY ELECTRONICS INC. 4610 N. L INDBER GH BLVD. - BRI DGETON MD. 63044

}'or furt.her informa tion . check number 18, on palJ" e 110

18 • CO • April, 1964
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Fur l urther Informatfcn, cheek n umber 19. on page 110
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ALL GOLD CORODIZED

ALL GAMMA MATCHED

3 New combination 6 & 2 meter beams

5 New 6 meter beams

3 New 2 meter beams

1 New 1% meter beam r---------
, SI'I ---------
I 'l";(:II;'I:'~~·1 1'011 1'lIa';-----1
, ••~ , 1111'0 'L C:JI,'.I'JI,I • IU.rll'l'IOI.P ,
----____ ,0«7 #2 0 _2 1.a,. .,'

----__ ... J--__ I
THE FINNEY COMPANY -------J
34 West Interstate • Bedford, Ohio

For f urther in fo r ma t ion. check n umbe r 20. on paKe 110

AMATEUR BEAMS

20 • CQ • April, 1964



Gertsch Mode l f M-9 p holOllr;tphed

wit h Geo' • • tS k,p pe r) M. l" n . , d __ K6RTD

.•
_.

•
•

•
,. •• t -' ''I

r---

• ..
•• •

•

NOW ... GERTSCH COMBINES
FREQUENCY METER
SIGNAL GENERATOR
DEVIATION METER

IN A SINGLE, PORTABLE PACKAGE - $1,495

Send /0,. literature on FM-9 S eriee

-direct di~ital reading of every F CC assigned channel in the 150-162 mc band.
Wit h thix Gertsch meter, )"OU ca n mea su re and JW h t'ntt t> flll allocated cha nnels in
both 150- 162 me and 450-486 me bands . . . wit h .0002% (2 ppm ) acc uracy. Gener­
ated ou tputs can be attenuated to 11"1I11 than 0.5 po v for receiver st'lls it i\' ity checks.
400-500 kc output also available for J.F. alignment.

As a deviat ion meter, instrument measures peak F).I deviations .... two fuJI scale
ranees of 5 a nd 15 kc.
S imple operation. JUJ'lt set dials to read desi red frequency. No charts, curves or
calibrat ion books needed .
Easi ly calibra ted. Accuracy solely dependent on a s tnale t -mc oven-cont rolled crys­
tal . . . ea~i l)' checked eaainst WW V.

All solid-state ci rcuitry results in a compact packaee on ly 8" II x 12" W x 12" Long.
WeiR'h!\ Jess t han 25 poun ds.
Operates anywhere .. . on 115;230 AC line, 12 volt DC. or optiona l rechara ea ble
battery rack.

-=llel'tSCh =-
GERTSCH PRODUCTS. INC., 3211 SOUTH LA CI(N[GA BLVD., LOS ANGELES 16, CAliF. • UPton O·2761-V[rmonl 9.~201

For f u r th('r info r m a tio n , check n urube... 21 . on paKt' 110

April, 1964 • CQ • 2 1
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B o o k
;;030

covers the most
shown yields a

$5.75*

RAD IOTELEP IIONE
LI CE NS E MA NUAL

~
( Su m mer la n d 3 Cali fo rnia 9 3067

r~ OU r.f$ : EI. ctronlC d'$tribulor$. order Irom UI _e Soohtorll . I' bllnn . n••,du lers order Irom S.k,r I
Ta,lor. H,ttlld. _ N. J £oporf (..c. C,nl d. I, ordll
ffom H. M. SII l'1l '< Co , 440 P, fk lue So. H,Y . 16

$9.50*800k#166
( fo re ign $1 0 ,50)
Give s simpli f Ied the ory on practically elle ry
p hase o f ra d io . T ells h o w to d e sign. build. a n d
o pera te the late st s tandard t y pe s o f rad io t ra ns­
mitting and receivin g equipment. More "How-j'c ­
Bu ild " articles t h a n any book in th e f ie ld .
All d a ta is original, up-te-ea te. a nd complete . • •
clearly in d e xe d , between hard cove rs. 8 0 5 pa g es
-all text .

16T H EDITION

RAD IO HANDBOOK
- the comprehensive
reference source

(foreil!:n $6.2 5 )

Helps you p re pa re for all U.S.A. com m e rcia l
r a d iote te pho ne o pe ra to r's license ex a m s . Pro ­
vides c o m p lete s tudy·g u id e q uest io n s a n d a nsw e rs
in a s ingle volu m e . He lps you und ersta n d eve ry
subjec t need e d t o obtai n an o pe ra to r 's lic e ns e .

· O,d.r Ir.... re" r I..oril, . 1t( lrlNl ic p. rb dl$lrib"tor.

If he cannot supply, send us h is na me Dnd you r
remillanCf', and It',. will supply.

•
In

Over 4 3,900 com ­
Book ;; 493

Items covered are listed below:

A wealth of conversion data
3 volumes shows you how.

Data includes inst r uct ions, photos, and diagrams . ..
commonly available sur plus items. Each conversion
practical piece of equipment - proved by testing.

HOW TO
CONVERT SURPLUS
RADIO GEAR INTO
AMATEUR AND C.B.
EQUIPMENT

USEFUL radio books from E. & E.

SUR..LUS RADIO CONVERS ION MANUALS- 3 Volum.. ­
$3.00 .. . (lor, ir:n, $3.501

VOlUME I- BC-221 Freq . Met.. ; 6C·342 Revr.; Be-31 2
Rcvf .; Be·348 Rew .; 6C·41 2 R,d. , OKllloscope ; 8C·645
Xmtr ./RcYl' .; 8C·9.6 RevI ,; SCR·l7" (8C·453'" S.ri"1
Rev' .; SCR·l74 (8C-457'" S.IIes) XmtlS ; SCR-5Z2 (8C·625.
624) Xmlr ./Revr. ; TBY Xcvr. ; PE·I O]'" Dynamotor; Be ·
1068.1. / 11 61", RevI. ; Eledronlts Surpl us lode.; Crou rodll 01
"' IN ViC. Tubes; AlTIIleuf F,eq . Allocal ions; TeleVision and
FM Chln nell . Book #311
VOLUM E 11 - 8C·454 or ARC·S RevfS.: AN/ APS·13 Xmtr.!
RevI ,; 8C·457 or ARC·S xmrrs .: ARC·S V.H ,F. Xmtr ./Rcvr.:
GO ·9 /TBW Xmtrs.: 6C-357 Ma rker RevL: BC-946B RcVl' . IS
Tuner; BC·315 Xmtr .; Model lM f leq . Meter ; JA ·12B Bendl.
Xmtr. : AN /ART ·lJ (Collins) Xmtr .; Simplified CoII·Wlndine
Chllb : Selenium-Rechller Power Unlll: AVi·H 2A Liehl Air ·
cu lt Xmtr.; AM ·26 /AIC 10 a Hi·Fi Ampl. : Surplus Bea m
Rotl h ne Mechs _: ARB RcVl' _ o ll l ,am Only. Book ; 322
VOLUME III-APN·I : APN ·4: ARC·4 ; ARC-5: ART·13: BC­
191. 312, 342. 348 , 315 , 442, 453, 455, 456 -459 , 603.
624 , 696. 1066. 1253: CBY ·S200 lelles; COl ·H065; CRC·
1; OM·34: OY ·2; OY·8 ; FT·241A: LM Power Supply: MSF;
MD ·l IARC·5; R·9 / APN·4: R·28 /ARC·5; RM-52-5] ; RT·1 9 /
ARC·4 ; RT· 159 : SCR·V4N , 508. 522, 528. 538; T·15 to
T·2] /ARC·5; URC ·4; WE ·l 01-A. SChema tiCS only: APA · I O;
APT·2 : APT·5 ; ARR·2; ASB·5 ; BC·659: BC·1 3] 5A: CPR·
46ACJ. 800k ::33]

THE SURPLUS HA NDBOOK (Receivers Ind Transeeivers) _
$3 .00 · II . (fo"ie n $3.50)
VOLUM E 1- Scheml tic Dil ll:rlms and large phololraphs
only -APN·I ; APS·13: ARB; ARC·4 : ARC·S (l.F.): ARC ·5
(V .H,F.); ARN ·5; ARR ·2 : ASS ·1 ; 8 C·212 , 312, 314, 342,
344, 348 , 603, 611. 624 , 652, 654 , 659 , 669 , 68],
128. 145, 164, 179 , 194 , 923, 1000, 1004, 1066, 1206,
1306 , lJ35: BC·AR ·231 ; CRC ·l : OAK ·3; er-n: Mark II :
MN·26; RAK ·5 : RAL ·5 : RAX ·I : SCR- 522 Super Pro; TBY:
TCS: Resistor a nd Capacitor Color Codes: Cross Inde. 01 A/N
V,T . a rld Ctlmmercial Tubes , Book -#51 0

WORLD'S TELEV ISION TUBES
(Bra ns ' Tetevision Tubes Vide Mecum). Cha racteris tics of
111 TV picture a nd cathode ray tubes . . . also speci.1 purpose
electronic tubes . Book ;:4S2

ber)' Elettronic Tu~ in thl World listed _ 3 Volumu

S8.00* I' . (loreicn $8 .50 )

WORLD' S RADIO TUBES
(Bru s ' Rldlo Tubes Vade Mecum) . World 's mosl complete
a nd a uth or ita t ive booll of 't t. characler istics . Book ;:411

WORLD'S EQUIVALENT TUBES
(Bra ns ' Equ ivalent Tubes Vide Mecum)
par isons an d renlacernent s .

22 • co • April, 19 64
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WIIHIHE

:1UN MOOUl ATEO
CARRIER

CLEAR
FREQUE NCY

SSB

T VP 'Co1I AM "gn,. l. M odu l4i h ng vcr ce
frequencies ca" re
lee " r,d ,oo on e Ither
s, de of t he carr,er .
)() kC sweep WId t h.

T ypiC411 d ,spl4iy 4i t 30 kc , ...e eo ...,dth shows V4Ir iou,
SiO"4i1 l ypes 4i nd clea r por t ' ons of band .

---
_.. ..._.-

NEW HEATHKIT' ''HAM-SCAN'' SPECTRUMMONITOR
What many hams have been asking fa, to sup­
plement thei, Heathkit HO-IO Manito, Scapesl

Anotber Heathk it Firs t ! The new Hea thkit "Ha m­
Scan" is the first low-cost spect rum monitor in kit
form a nd an extremely useful accessory tha t will
greatly increase the versa tility a nd enjoyment of
amate ur radio opera tio n.
Monitors band ac tivi ty ! With the Hea thk it " Ha m­
Scan" you can visually moni tor up to 100 kc of fre­
quency spect rum centered o n the freq uency to which
you a rc tuned, elimi nati ng " hu nting" or unnecessa ry
tun in g ac ross the di a l to monitor ba nd activ ity. All
signals appea rin g up to 50 kc o n eit her side o f the
freq ue ncy to which you arc tu ned arc displa yed o n
the sc reen of the ca thode-ray tube cs vert ica l pips.
As the receiver is tuned , the display moves hori­
zonta lly a lo ng the basel ine with the signa l yo u hear
a lways ap pearing in the cen ter of t he screen .
Identifies slgna l types. SS B, AM & C W signals are
clearl y identi fied with the " Ha m-Scan" even tho ugh
they may be up to 50 kc away a nd clear portio ns of
the band a re easily identified withou t continuous
tun ing. It will also prove useful in spo tt ing both
phone a nd CW OX stat ions operati ng off your frc­
quency a nd is invaluable du ring VH F band open­
ings. Also c hecks carrier a nd sideba nd suppression

of SS B transmitters a nd <li ds in ide ntifying "spla tter­
ing" received signa ls.
O pera tes wlth a ll receivers. T he Heathkit "H a m­
Scan" may be used with virtually all receivers in
a ma teur service today. Pa rts and inst ruct ions a re
incl uded to ma tch yo ur receivers I. F. freq uency (see
specifica tions). Reta ining these few extra parts means
your Hea thkit " Ham-Sca n" will not be o bsoleted
should you pu rch ase a new receiver.
O rder no" ! He one of the fi rs t to enjoy the ma ny ud­
van tages of this most- requested " Ham" accesso ry !
Place yo ur order now with thc handy coupon below,

KiII/O· /J .. . /1 tbs... . . " . . "" . . " " . . " S7Y.GO
S P EC IFIC AT IO NS - Atulv. r IF: 455. 1600, 1650. 1681 . 207:;. 2215. 2445.
3000.30:;5. 339:; ~ :. AF AmpliU.r_A•• pon.. : : 0.5 db e t : 50 kc Irom reo
ceiver IF. IF-35O jc. S .n. itlv ll ,/: Ailoro•. 100uv input lor 1· werl ical dellee­
non al lull gain se lling. Ho. la onl. 1 d . f1. ctio n- S ... . . p g.n...tor: Liroe.r
~ tooth, recurrent·lvoe (,ntern.l). Ftequ."c.y: 10 to SO ces, wariab le .
S p wldlh : 30 kCor len, 10 100 ~c t. '20%. COnli nuousl~ wariab le. (Allllro• •
15 ~ c to 100 kC lor 455 sc IF). A• • olulio n : 1.5 kC tt regu enc ~ di1terence ee,
t ...eee two ,. lI'lIS whose .djf,tent 3 db ce.ets coincide. Measured at slowest
5weell 511eed and at 30 ~t .....eec .... 'dth). Po r su pply : Tran slormer Oller·
Jted. lused . t X a mpere. Low vo ila.... : Full we vollage.goubler t irtu it
prowides 250 'fOlts * 20 rna. & :;eo volts . 6 mao Hig h volla...o: Hall ...awe
circuit 1If0'l.de, -1600 \/OitS .. 1 ma lo r CRT. Po..... re quirem. nb : 120
woll' AC. SO f60 cps. -40 ...an,- T ub. c.ompl.m.nt : 3RP1 CRT (med ium
pe,sislence Oreen tra t e ). IV:? H V rechfier, 6AT6 dete<:lor.6£W6RF IImplilier.
6C10 s ....eep geOeflllor/hor,zontal ampliti ee, (2) 6EW6 IF amllli!,er , 6EA8
Oscillator 1m,•." (~) 500 rna SIlicon diode low voltage recuf ..... s. crystal diode,
IN~ voltage-v.riable caoac, tor. Contro ls : On.otl /inlensitv. locus. hor i.
zontal Oll ,n . s ...eee .... itltll. II ' P center. hor' lO"tal DOSilion. lIip gain. ver1 iuol
pos.tlOn. s ...." P Ireq"eoty/AGC. astigmatism. Dlm. n slo ns : 5X· H Il 1":
W.11·0.

A M· I38

HEATH COMPANY , Benton Harbor, Michigan 49023
In Ca nilda : Oav, trom. lId.• Cook . wlll• • Onto 12-4-2

o Enclosed is S plus postage. Send model HO·t3
"Ham-Sca n" Panoramic A dapter.o Please send Free 1964 Heathkit Catalog.

Name _

A ddress _

City Stale "'""--,---,- Zip ==
Pric es & specilitations su bjecl lo change .... i\l1oO ut ecuee.

~ ~~c: ~> " . ~---------- ~ ----------

---------------------------------------F o r' f urther Infor mation, eheek number 23, on pn ll"t' 11 0
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0 5-4 Crystal Osc i llator $6.95

ACF-2 Two-crystal filt er c i rcui t
using low im pedance link input
and 2K resisti ve out put load .
U nwanted s ide ba nd r ej ecti o n
greater tha n 30 db. $9.95

• 9 me cent er f requency
• Bandpass 6 db 3 kc (approxima te )

SINGLE

SIDEBAND

FILTERS

* Add -On -Circ uit

5E-6F Mou nti ng Case
Spec ial AOC case for mounti ng f i lter plates.

$5.50

ACF.6 Six-c rystal f i lt er ci rcu it usin g nominal 600
ohm inpu t and output. Unwanted sideband rejec t ion
greater t han 55 db. $27.95

MATC HING OSCI LLATOR CRYSTALS tor the ACF

f ilter ser ies. Recommended tor use in 05-4 osc illator.
CY·6·9 LO $4.40
CY·6·9HI $4.40

ACF-4 Four-crystal ti tter c ir­
cuit using nomi nal 600 ohm
input and output . Unwanted
sideband rej ec t ion greater than
40 db . $18.95

PLE ASE PR INT
Add ress; _

City

Int erna t ional Crystal Mfg. Co., Inc .
18 Nort h Lee, Oklahoma Ci t y, Ok lahoma
Please rush 1964 catal og.

Name' ===-=c=~----

F or t ur thf'r Infor ma t ion, cheek nu mber 24, on palil'e 110 _ .
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•••WITHTHE

RTTV

AM ENV ELOPE

RF TRAPEZOID

SSB ENVELOPE

_....

_.-
--,.-

--
•

NEWHEATHKIT"HAM SI6NAl MONITOR
S pecia lly designed for Ama teur Radio usc. The
Hea thkit Monitor Scope provides the per fect a nswer
for monitoring the modu la t ion charac te r istics of
both transmitted and received amate ur signa ls. It
shows at a glance the quality of you r signa l and indio
ca tes the prese nce of distortion d ue to improper
tuning or adj ustme nts assu ring that the signa l yo u
transmit is of the best qual ity for finest commu ni­
ca t ions results .
Displa ys Envclu pc , AF & R F tra pezoid patterns.
Automati c swi tch ing is fea tured between transmitted
& received en velope patterns and a clamping c ircu it
is employed to pull the spot off-screen during
" receive" on trapezoid pa tterns to preve nt burning
of phosphor on C R tube fac e. T he RF trapezoid
pattern is especiall y useful in c hecking for "fla ttop­
ping" a nd no n-linearity in SSB linear a mplifie rs.
Independent of frequency. T he H O·IO req uires no
a ddi tio na l tun ing when used with tra nsmitters on all
a ma teur ba nds from 160 through 6 meters . It is de­
signed to handle a wide ra nge of tra nsmi tter ou tpu t
power (5 wa tts to 1 kilowatt) and may be used wit h
a ll tube-type rece ivers having .10 I.F. freq uency up
to 500 kc.

Buil t-in two-tone test oscilla tor. Simplifi es t ransmitter
adjust me nt s a nd testing. A 4-position R F level at­
tenua tor provides extra conve nience in matchi ng
scope to t ransmi tter power.
S imple to connect. Standard coaxia l connectors are
prov ided on the rea r panel for sim ple connection to
a ntenna system feed line (50-75 o hm) with phono
j ack s for all o ther connect ions. All inputs a nd out­
p uts a re clearly screened on the panel.
Enjoy it now ! Add this convenient accessory to your
amate ur stat ion faciliti es now ... enjoy the pride
it br ings in knowi ng that you r transmitt ed signal is
of the best q ual ity for outs tanding com munications
at all times !
Kit HO- IO I I lbs $59.95
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to 1 kilowatt output. F.o nt pane l co nlro l. : f unction Selector. Sweep Fre­
Quency. Tone Generator. Horizontal Gain, Horizontal Posit ion, veeucet Pest,
tie n, Vert ical Gain, Focus, lnten s ity /Olf. Re• • control: Xmtr. Allen. Alle nu.
etes 0 to 24 db at a pproximatllly 6 db per step. P owe ' . ... pply : Transiormer
operated. fused X limp. Po wer requlr.ment. : 105>1 25 VAC, 50 /60 CPS, 35
walls. O im e ns ion. : 5X· H x 7X' W x lOY,· D.
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I

H EATH C OMPANY I Benton Harbor , Michigan 49023 12·4·1 I
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Ionospheric Amplification
B Y JERZY OSTERMOND-TOR . , Ex-YM4XR

O/d .,illl f'T8 rrill ('(·r'ni"I.'- re meniln-r "Tor:' rclt o 0JIf'"",·,1 we ) M 1XU I ro m I I ",, :; /!
l or IItIlIl .'- .woan '''' jo,l' .rurld " 70 T II . 1l,·It ;,I,' /t br;II" fm " U"IlU;flJt ';C rndin ,,,,wit',,,. Tor
'('fJlj nl,1O R 1101,',1 I'rfl/f',uwr ill ,1l(' /;,., ,, 01 U ,l/If " A l m wcp /If-ric l'lly /(;("1I. I" ,Iii" " .\T/" sil'"
nrticle for (:Q,/'ro!" It IWr O tilt·rlll,md. Tor di/u 'lIIulf' s flulli'I" " clwrac' l'r;lIoI;c o j "1f' ;ollo.•"I"·T"
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' Ib iley, v. A . a nd ~t a rt ) n , D . F .• " T heo ry o f Io no­
spheric Croc.. Mod u la llo n," .vulllr ('. Vol ume I.ll , t 9]4,
page 218.

Fig . l -Smoothed plot (so lid line) of more than 500
sig na l.re po rts vs pawer ,ecarded by YM4XR on 20
melers durin g 1937·38. Dashe d line indica tes theoretical

value of signal a ssumi ng 0 linear ionosphere.
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from the Luxembourg sta tion interacting with
the radio wa ves from the Swiss sta tion, in 'he
ionosphere ""('T l.usembourg, T he im po rta nce
of these exper iments was to show that the iono­
sphere is non-linear. a nd that it does not neces­
sa rily react d irectly to changes in power.'

These experiments aroused my interest. and
ca used me to thin k: could th is non-linea r c ha r­
acteristic of the ionos phe re be res ponsible for
my high er-power transmitter no t be ing as effec­
tive as I thoug ht it sho uld be?

Based on the possibilit y that it m igh t he re­
sponsible. ea rly in 1937 I received permission
from the Universit y and fro m the Da nzig a ut ho r­
ities to conduct non-linear io nosphe ric experi­
ments of m y own. I construc ted a transmitter
in which I could va ry the power out put from ~'4

watt to 1.000 watts . Throughout 1937 a nd 19.18
I made more th an 500 OX QSOs o n .:':0 mete rs
duri ng which I was able to vary the power be­
tween the min im um and max imum lim its. Pe r­
haps o ld-t ime rs reading this a rt icle will recall

M
ORE tha n 25 years ago. I was active as

rad io amateur YM-tXR in my home
town o f Da nzig. wh ich at that time was

a Free State. and one of the most beau tiful cities
on the Balt ic coast. As a radio amateur and a
Professo r in Upper Atmospheric Physics. I was
a lways fascinated by the great distances that
could be spa nned by hi gh frequency radio waves
using very low power.

Dur ing the years 193.1 - 1935. I ope rated my
.s-wau vac uum-tube amateur sta tion on 20
me ters. With th is low power I managed . as d id
many radio amateurs of th at da y using similar
low power le vel s. 10 work a ll con tine nts and
dozens a nd dozens of countr ies. It was amazing
how o fte n signals would be except ionally stro ng.
m uch stronger tha n ma thematical calculations
based o n theo ry would indicate.

In 1935. I raised the power of my transm itt er
to 100 watt s, and the following year. to 250
wa tts. while I d id manage to work more co un­
tr ies wi th th is higher power. I noticed that often
my signa l report was no better than when I had
used 5 walls. This was disappointing to me since
elec trici ty was very expensive in Da nzig, a nd
o n m y meager sa lary as a Pro fesso r I could not
a fford 10 operate o n such hig h power for long
periods of time.

At a bout th is time 1 had read in the techn ical
lite rature about the inte resting e xper ime nts bein g.
cond ucted in Eu rope by sc ient ists studyi ng the
so-ca lled " Luxem bourg Effect ." A Swiss broad­
cas ting sta tion was be ing rece ived in Holla nd
with the modul at ion of a very high powe r sta tion
in Luxembourg . opera t ing o n a nother freq uency.
supe rimposed on it. Th is unusual effect was
fou nd to be caused by the radio waves emitted

· CQ wio.he", 10 acknowledge HOi a ppreciat io n to Stanley
l. e il1wo ll for prov idin~ lran",lation", o f certain pon inn..
o f P ro res..o r O ..termo nd-Tor's a rticle " h ich origin all),'
a ppeared in German ..nd Pu Ji ..h . Corre..pondence IU Pro­
Ie......r Ovr ermond-Tor ma y be direct ed c/o ~tr . Lein" o ll .
a t Rad io Free Euro pe, 2 Park A venue , New York , N . Y.
10016.
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[
I participating in these experiments? I plotted the

signal reports a l var io us power leve ls. wi th the
sta nting results shown in fi g. I.

Non-linearity

Betwee n power levels of a pproxima tely 10 and
1.000 wa tts. the ionosphe re behaved more-o r-less
linear. a nd signal repo rts improved as power was
increa sed . Below 10 watts. ho we ver, I encoun­
te red surprising results. Somewhere between
ap proximately Vl a nd 10 wa tts. there a ppeared
a sharp peak in sig nal leve l. In fact. careful
signa l leve l measurements revealed that the peak.
occurred at abou t o ne walt . a nd was on the o rder
of 30 db greater tha n the calcu la ted signa l level.
assumi ng the io nosphe re was linear. In o ther
words. the signal received when the transm itter
had a power output of I wa tt was about the same
as when the trans mitte r power was a pproximately
850 watt s!

These results convinced me that the ionosphe re
was non-linear a t very low power levels as \'..ell
as a t very high power levels. as shown by the
Lu xem bo urg ElTec t. I did not think th is too
unusu al since most natural phenomena see m to
follow trends of th is nat ure. ofte n ca lled the
hysteres is effec t. The fact that it had not been
re ported previous ly in the tec hnica l press did
not bo ther me . I likened th is to the propagat ion
curve publi shed ea rly in the 20th Century whic h
showed th at rad io waves co uld propagate only
bel o w :!()() me te rs . T he non-linea r effect I had
detected had not been di scovered prev iously. I
surm ised. because e veryone o pe ra ted trans­
mi tten; at power le vels whe re the ionosphere d id
behave in a linear fashion ! It took rad io amateurs
opera ting above 200 mete rs to show th at radio
wa ves could tra vel grea t d ist ances a t these wa ve­
lengths. and it took my exper ime nts to sh ow that
there was signa l ga in a t very low powe rs. due to
the nun-linearity of the ionosphere .

In eally 1939 I conti nued m y ex perime nts.
th is t ime on )() as well as :!O meters. During that
year the )() me ter ha nd was o pen only unt il
April. so no more than !OO reports could he
obtained. While no t exact ly the same. the effect
on 10 meters was q uite similar to what I had
observed previously on 20 meters. The only di f­
ference being that the "non-li near" peak was of
grea ter intensity. be ing o n th e o rde r of 40 db
greater tha n theo ret ical values. T h is indicated
to me tha t the non-linear effect was frequency
sensi tive. which of course one mi gh t expect . Dur­
ing the first fl months of 1939 I a lso collec ted
several hund red addi tio nal reports o n 20 mete rs .
wh ich furt her confirmed the results show n in
fig. I.

I knew that my discovery was of grea t im­
portance . Here was evidence that a tra nsmi tter
with a power outpu t of one wa tt could do as well
a s one wi th hundreds o f times grea te r power.
W hile most radio a ma teurs were go ing to highe r
and higher powe r in 1939. I had proof th at they
were going in the wrong direction! ~t y responsi­
bil it ies as a scie ntist, however. did not permit

Th e author. YM 4XR. shown in th is 1939 photo operating
the t ran smitter with which he discovered the " Oste r.
mond Effect" in the io nosphe re . The variable power
control can be leen in the lower central portion of the

transmitter cont rol panel.

me to publ ish my results un til I could offer a n
explana tion of wha t was causing the io nosphere
to am plify low power signa ls.

Studies

In July, 1939 I began my theoret ica l stud ies .
I reasoned th at the ga in in signa l was the result
o f in teract ion between the molecules of the vari­
o us gases th at m ake up the ionosphe re . At very
low power level s the energy from the radio wave
caused the molecules to flow cool y through the
ionos phere. with eac h molecule sett ing seve ral
o the rs in to mot ion in a chai n react ion. I a ttrib­
uted the gain in signa l to th is chai n reacti on. On
the ot he r hand. as the transmi tter power was in­
c reased . the e ne rgy imparted to the molecule wa..
grea te r, and the molecule bega n to heat up. This
hea ting effec t ca used the molecu les 10 slow down
befo re a chai n react ion could sta rt. a nd the am­
plifi cat ion process could not ta ke place. He re
was m y explana tion. a nd I was convinced tha t I
was on the r ight track.

Thro ughout July a nd ea rly August I labored
nigh t a nd day on this theory. By la te August I
had completed my thesisv wh ich conta ined a
comple te. bu t complica ted. mathemat ical proof
o f my theory. Nothing was m issing. every link
fit together in to a perfect c hai n. If I may be per­
mi tted a sta teme nt of sel f-praise a t th is point. I
believe tha t my theo ry would have been called
the "Ostermond Effect" if my thesis had been
published . But fate d id not intend it to be th is
way.

~ I y thesis was in the process of be ing printed
for publ icat ion in the Octo ber. 1939 issue of my
Unive rsi ty's T echnical Journal whe n enemy a ir­
planes bombed my town o n that fateful da y d ur­
ing earl y September. The print ing office. the Uni ­
versity. and much of my beautiful town we re
destroyed. ~I y thesis never a ppea red in print.
although I st ill have in my possessio n a torn.
charred copy o f the original which I found under
a pile of rubble a t the end of the war, when I

etjstermond-Tor, J ., "Ionosphere U nd Die Stark Strom
Etlekr ," R~,· . Scienui , Ph,.sik. Vo l. to. 1\139 , pa ge 827.
( Unpublished . due to war) .
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Fig . 2- Cha rred remai ns of cove r of orig inol thesis on
" Oste rmo nd Effect" written by YM4XR in 1939. Dccc­
m~nt wos dama g ed d uring wartime bombings" Pages
have been removed from the thesis re cently by the
author for restoration p urposes. Note official sto mp

on bottom of cover .

returned to the site of wha t had o nce been the
shack of YM 4XR.

With the beg inning of World War II. the re fo l­
lowed fo r me two decades of agony of which I
wou ld prefer not to wri te about. Suffice to say
that concentra tion camps. slave labor. and livi ng
under po lit ica l systems that were both host ile
and foreign to me. turned me away fro m science
a nd my interes t in ama te ur radio.

For the past five years. thank God. I have
enjoyed the freedom of living in th is grea t coun­
try. and only now are my former inte res ts re­
turning. I a m again readi ng technical journals
and following the lat est developments wi th in­
creas ing enthus iasm. In fact. two recent events
started me th inking agai n about ionospheric am­
pl ification. The fi rst of these was an inte rnational
co nfe rence on non-linear processes in the ionos­
phere wh ich was held December 16-1 7. 1963 a t
the Boulde r. Colo rado Laboratories of the Na­
t ional Bureau of Standards. and the second was
an interesting letter I rece ived recentl y from the
o ld country . from an ex-colleague of mine at
the Unive rsi ty .

The confe rence in Boulde r was a ttended by
severa l dozen leadi ng scie ntists from all corners
of the world. Dozens of very highly technical
papers we re given wh ich contained furt her evi ­
dence that the ionosphe re is ca pable of non­
linea r behavio r. O ne paper in part icular. was of
spec ial interest to me.:l In thi s paper a method is

-Molm ud , Po. " Use of Radio T ra nsmitt e rs To Decrea se
D-Re~ io n Electron Density." Space Tec hn ology Labora­
tories. Inc.. Redondo Beach. Californ ia .

d iscussed for dec reasing the e lec tro nic density
in the f)-regio n of the ionosphere . It is pointed
ou t that wit h a comhinati on of high frequency
and optinunn power level, a path of decreased
electron density ca n be c rea ted in the ionosphere
through which a rad io wave may propagate with
gretl l ty decreased attenuation, o r grt'tl t ty in­
CTC't/Utl .\ ig l/ tl t level. I believe. dear readers. you
rea lize why th is paper awakened my in teres ts in
ionosphe ric amplification .

T he letter from my ex-colleague further
stirred me to re-ente r the sc ient ific field. I quote
the fo llowing from his lette rr !

" I write you dear Tor a fter so many yea rs because
verne thmgs have happened here recenuy which
brough t to mind the experiments you we re co nduct­
ing with radio amateu rs just before the great tragedy
bereft ou r beloved ho me la nd. Al though they are
still gua rded state sec rets. I want to te ll yo u o f some
recent resu lts we have achieved from satellite e x­
periments .

" Ma ny sa telli tes launched here contai n high- a nd
lo w-po wer transmi tters which are used for beaco ns,
commun icat ion and exper iment s. About a yea r ago
it was noticed that when these satelli tes reached a n
alt itude of about 2.50 m iles. th e signal from the low
powe r bea co n transmi tter ( about Ih watt) wou ld
suddenly become as stro ng as. or stronger than the
signal fro m the higher power (about 10 wa lls ) tete­
merry transmitt er. At fi rst many thought that thi s
mi gh t be d ue to so me malfu nction in th e equ ipme nt .
Since then, however, th is sa me effect has been not iced
o n a t least six o ther sate llites. a nd is greatest o n
those transmissions near a frequency o f 20 mega­
cycles.

" La te last yea r (November. 1963J, a specia l sa tel­
lite was launched to furt her check this o dd ity. The
results were . ..mazmgty, ident ica l to what had been
observ ed previously. When the satellite reached an
alt itude of about 2.50 m iles. the signa l from t he lo w,
pow er beacon tra nsmitter sudde nly increased by a p­
p ro ximately 30 d h , and wa s stronge r than t he signal
from the higher power telemetry transm itter.

" A fter these exper ime nts, ou r Univ e rsity was give n
the p roject to attempt to determine what was caus­
inll: this stra nge etrecr . J. and a sma ll staff from the
La boratory . a re devoting full time to th is now. It is
my o pinion tha t there must ex ist a region in the
io nosphere at 2.50 miles in height wh ich amplifies
wea k signals. I propose that this region is being
formed by a n as yet u ndete rmined rad iat ion emitted
fro m the su n wh ich acts di ametrica lly opposite from
the radiation that ca uses the regular regions o f the
ionosphere to ex ist. I base my proposal o n a parallel
in nature, the existe nce o f ant i-pa rt icles in the nu­
deus of the ato m. I believe t hat wh ile regular par­
ticles are responsib le fo r absorbi ng a rad io signal
in the io nosphere. these a nti-particles. acting in just
the reverse. a rc responsible for a mplifying weak
signa ls. Fo r this reason. I a m ca lling th is region the
a nti-region . o r a nt i-layer in the ionosphere.

"To gain fu rther knowledge about this a nti-regio n ,
the U niversity is p lann ing to conduct ext ensfv e tests
a nd experime nts. It is fo r this rea so n that I am wri t.
lng you. dear friend . I recall the expe riments that
you cond ucted before the wa r. I remember very
c lea rly the lo ng nights yo u spent writ ing your thesis
while the rest of us we re enjoying o urselves at the
Ho fb rau H aus. I ha ve sea rched the library but I
ca nnot find a copy o f you r thesis. a nd I am afraid
that it may ha ve been p u blished in a n edi tion of the
Journal that wa s dest royed d uring the war. W ou ld
it be possible, if yo u have a copy . to loa n it to me
fo r a sho rt time"! I p romise you that full credit will

[Comiml l'd 011 p ugt' 1041

' Quotes fro m p riv ate correspondence be tween the author
and Professor J a hreszeit Dus..el, U niversity of Neu Dro­
sedow . The letter was dated J a nu ary 4, 1964-Ed .
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A Low Pass Filter for

the Speech Inverter
BY WILFRED M. SCHERER. W 2AEF

" Inverted Audio for D.S.B." in the February issue has apparently stirred
the imaginations of many amate urs. Among the many letters received
concerning the article, the subiect of a suitable replacement for the rather
expensive UTe fi lter appeared frequently. Below is W2A EF's answer to

the problem.

c. c. c. c. c,- .... "rn..... ....
-t;~ -i~ f- -

<. .. ..
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2A va iJable from KCM Prod ucts. Box 1111 , Milwau kee 13,
W ise. Price fo r the 'h e toroi ds is $4.00.

Fig . 2-Schematic of th e 3000-cycle composite low-pa ss
fi ' ter . lnd cctc nces a re in millihe nrys and capacitances
in microfarod s, L, and C,. L, and C" L5 and C6 combi na­
tions ea ch should resona te at 3 800 e.p .s. C2 shunted
across L2 should resona te a t 2400 c.p .s. and C3 shunted
acron L3 shou ld reson a te at 1960 e.p.e. Resonance of
th e individ ual com bina t ions (not connected to th e fi lter
ne twork) may be d e termined a s show n in fi g . 3. Cutoff
fre 'luency ma y be lowe red to 2700 c.p.s. by ma king
C1 and C6 .06 mf each. Reso na nce with L, gn d L5 should

be 3100 c.c .s.

The filter is made up of two intermed ia te pi­
sec tions. one a constant -K. the other a shu nt M ­
derived type. The end sectio ns a lso are shunt
," -derived . Values for the components were
worked out so that sta nda rd 44 and 88 mi llihenry
toroid inducto rs could be used.v

Ca pacitors of 10 % tolerance may be em­
ployed. but closer conformity with the charac­
t: r istics of fig. 1 will be rea lized by the use of
capacit ive values close r to those specified . Meas­
ure me nts with a bridge or o ther means will be
helpfu l towards find ing ca pac itors nearest to the
opti mum values. An a udio osci llato r. using the
setup shown in fig. 3. a lso may be used for find­
ing the correct size capac ito rs according to res­
onance obta ined from the va rious L I C combina­
tions as indicated a t fig . 2.

Paper. myla r-dipped. di sc ceramic or mica
ca pacitors may be utilized. The voltage rat ings
of C 1. C~ and C li may be as low as 50 volts.
whi le those of C:.!. Ce and Ct', sho uld be hig h
eno ugh to withsta nd the d.c. po tential of the
circ uit to wh ich the filter is to be connec ted.
un less a large va lue capaci tor of su fficie nt break­
down rating is co nnec ted in series with the filter .

T he compos ite filter must work out of a low

• •_."'"-> •

I111t

·c/o CQ , 300 W est 43 rd 5 1., New York. N . Y . 100 36.
' Warden. E . L. , " Inverted Audio for D .S.B .... CQ,
February. 1964. P age 26 .

Circuitry

T he circuit and cons ta nts for the composite
3000-cycle low-pass fi lte r are given at fig. 2.

C
ONSIDERABLE interest has been aroused in

respect to the Speech Inverte r and its pos­
sibilit ies as described in the February

issue of CQ,I An important component requi red
for the dev ice is a 3000-cycle low-pass filter .
This is one which must have a ve ry steep cutoff
jf di stortion and unwanted products are to be
minimized. Unfort una tely. commercial filte rs of
this sort are qu ite expe nsive. the one spec ified in
the related a rticle cost ing $30.00. This can be
a tem pe ring infl uence whic h may discourage an
otherwise potential user or experimenter from
proceeding furt her with the idea .

The simple composite fi lter described herein
was therefore devised for the home construct or .
It can be bui lt from readily ava ila ble compo nents
costing be twee n fi ve a nd six dollars. Besides its
considerably lower cost. it provides a much
steeper cutoff than does the commercial filter
used in the origina l speech inverter model. Com­
parison between the two fi lters may be made
from the ir respec tive response curves shown a t
fig. I.

Fi g . l - Response chara cteristics of UTC l MI 3000 a nd
th e composite fi lters. Co mposite filter curve A is for
3000-eycle cuto ff , B is for 27 00-eycle cutoff . Conversion
osci lla tor poi nts a re indica ted ot 3 200 a nd 2900 c. p.s,
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Thll' compo,ite 3000-cyclll' cut-.ofl lo w.pan fi ltll'r mcunted
on a pll'rforotll'd phll'nolic boord . l l, l .. l s, CI, C. a nd
C, ere mount.d ocron th e top. l2, l l- C2, C3 and Cs a re

at th e bottom.

impedance and into a load of 1.500 ohms. This
will requi re a low im pedance secondary wind ing
o n the balanced-modulator's ou tpu t transformer
or a cathode foll ower stage connected be tween
the present transformer and the filter . An addi­
tional a.I. stage ab o may be needed afte r the
filter.

Us. With 5.5.B.

Use of the speech inverte r with s.s.b.. instead
of d.s.b.. may requi re a lower cutoff frequency
fo r the low pass filler , depend ing on the band­
wid th of the sideband fi ller . This ma y be don e
by increasi ng the size of C I and C.l' Making
these .Of} mf ea ch will provide a 2700-cycle cut­
off for which the conversion oscillator shou ld be
se t to 2900 c.p.s. Curve B in fig . 1 indicates the
respo nse of th is combination . which should he
suitable for opera tion with 2.7 kc ba ndwidth
tra nsmi tters.

If an a.f. osci llator and a low-reading a.c. volt­
meter arc available for measuring the filte r
cha rac terist ics. the co nstants for o ther cutoff
points may he found by cut and try. On the
other hand. the more advanced amateu r may
calcula te his ow n needed constants. cente red
aro und the availab le toroid induc tors. by using
the standa rd filter formulae ." In thi s regard. it
should be noted that other indu ctance values
may be obtained using the specified to roids, since
the inductors consist of two separate windings
on each core. The value of each winding on one
toroid is 22 mh and when the windings a re con­
nected in series. the total inductance is 88 mh o
Similarly. the o ther toroid has two I I mh wind ­
ings wh ich total 44 mh when connec ted together.

erman, F . E., Radio Entz inu rs' Ha nd book. ~IcG raw

H ill . Sect ion 3. pa r. 2S. p. 2~6 .

- Yf-/l.F OK. c

~ A ",. 'ttIlI" • •

Fig. 3- Se t up for dl!'ll!'rmining rescncnce of lie ee rn­
b ino tio ns fo r sel.cting prop.r siz. ca pa cito rs. Freq ue ncy
at which , hll' volt meter rl!'ading dips to a minimum

indicatfls the rl!'sonont point.
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Const ruction

T wo methods of asse mb ling the composite
filter are shewn in the photographs. In one case
the com ponents arc instal led on a perfora ted
phenolic boa rd! which simplifies wir ing and
mo unt ing. A cone-shaped rubber faucet washer
( size '~ 14 ) is placed on each side of a to ro id in­
d ucto r. These are held together and fastened 10
the board with a I" screw. Placement of the
com ponents is not c rit ica l as long as the input
and ou tput circuits are well isola ted from one
another .

T he othe r arrangemen t is bui ll in to a I¥K" X
114" X 4" sh ield can having a 5-prong tube
base (National PB-I O) ,.. ith the toroids stacked
one above another on a 5/16" d iameter insu­
la ted rod. separated by 1/1 6" th ick fiber spacers.
Due to the fac t that toroid wind ings do not
have an ex ternal field . induc tive coupling be­
tween inductors does not occur. making th is
mounting arrangement feasible. The capaci tors
a re insta lled be tween perforated boa rds mounted
alongside the toro id stack.

Conve rs io n O sci lla to r Frequency
It is necessary that the frequency o f the con­

version osci lla tor in the speech inverter be cor­
rectl y set above the cutoff point of the filter . A
simple and accurat e way to do thi s is to first
unbalance the oscillator x u r. t. control and add
ca pacitance across the oscillator tank 10 bring its
frequency down to within the passband of the
fi lte r. A freq uency between 1.000 and 2.000
cycles will be best. This may be determined
aural ly with head pho nes or visua lly with an
oscill oscope connected across the output of the
oscilla to r o r the ba lanced modulator. Then. with
a sensi tive a.c. voltmete r or an oscilloscope.
measure the potent ial a t the output of the a .I.
amplifi er foll owin g the filler in order to obtain a
zero-reference point . Reduce the capacitance

IC mllillllec/ 0 11 pugr 1041

' Ava ila b lc from Lafayette Rad io Electronics. II I J ertcbo
Tu rn pike , Syo....et, Lo ng I-s la nd , :--; .Y.. Unclad Boa rd,
510(:1. S o , ~I SJO~ . p rice . 4~ r .

The composite filter co nstr ucted with th e toroid indue_
ton stock ed one ebove th e other an 0 5 / 16" diomll'tll' r
insulated rod screwed on a plug -in beee . The copocitors
arll' Iestened between perforoted phenolic boards
mounted at Ih l!' sides. A shleld con mey be placed over

the e ntir. ouembly.

l
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phone final s. N inety percent of this experience
is directl y applicable to bui ld ing and adjusti ng a
Class C am plifier for linear operation. To gel
both effic ie nt and linear C lass C operat ion re ­
q uires a little more attention in establishing
proper lank circuit element val ues and approxi­
male angle of pla te current flow . as well as a
lillie closer operating adjust ment. As a short cut
to design of an amplifier. and to avoid gelling
100 technical. it is recommended that the manu­
facture rs' typica l opera ting conditio ns for the
tube Zs he used . After examini ng such man ufac­
h irers dat a for about seven di lferent types of
ten-odes ra ng ing from the 61 -16 10 the 4-400A ,
it was fo und tha t the typical operating condi tions
give n for use us a plate (or high level ) m odu­
lu ted am plifier resulted cons iste n tly in a plat e
curre n t a ngle uf fl ow be tween 12W -I :W o . IS de­
termined fru m eq ua tio n (6). The da ta given
fur ,I stra igh t C1 .ISS C Ic.w. or f.rn .} a m plifier
was fur higher operating angles , up to 150 °,
whic h gives highe r outpu t bu t at lower efficiency
as di..cus..cd befo re. Most of the needed current
and voltage operating informa tio n is given in
the tube charts, bu t one or two essentia l items
a re usuall y emitted. for example. ta nk im pedance
a nd grid resistance. Fortunately these can be
computed easily frorn the data given as follows :

7. ( 0 I .j X d .r-. pl:llt' \ ' IIIt:I !!.I' ( 1 ). t III II 1111" ) ~ II
o - H X 11.1' . plate current

The needed la nk induc tance or capacity for a ny
desired freque ncy can be foun d from ei ther a

from which the reactance o f either the tank in­

ductance o r capacity is determined,

Part II

BY D. O. MANN", W 6HL Y/W3MBY

The [lass [ Linear Amplif'inr

The theory of operation of the Class C linear was covered in Part I.
Part /I , below, discusses the construction and adiustment of a typical unit.
While a specifi c unit is not presented for duplication, an operating circuit

and adiustment criteria are given.

s Communder , V .S .l'O . ( ReI). 1435 Sunny ere..t D ri ve ,
Fu llerton, Cali fo rnia .
Il e ln xk s with 101' ..crecn volta ge and cu rr ent ( IiIl7,
~1J, 4Xl ~O, 4X2!lO, rt,·.J arc much prefe rred .

I
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hil ity. Neutralization or a smaller value of Ro.
redesign of parasitic chokes. better shielding etc.•
may be necessary to e liminate osci llation.

C . Connect exci ter for single tone or inserted
carrie r Ic.w.) inpu t. and set coupling /drive to
get the recommended d.c. grid curre nt. Advance
control R:I to increase screen vol tage and plate
current meanwhile tuning and load ing plate tank
until recommended p.e.p. (carrier condition fo r
plate modulated a.m .) conditions are a ttained.
Mark or note the envelope amplitude on the
scope face to denote the p.e.p. level.

Operating condi t ions given in tube manuals
are not sacred and despite cautions regarding
tube life. pla te dissi pa t ion etc .. many will want
to pu sh th ings 10 the limit. Here a re some further
suggestions o n how 10 go "up" as desired :

I. If you arc short on r.f. drive or plate voltage
but want maximum power output regard less of
efficiency-increase the angle of flow by de­
creasing the resistance R t and advancing the
gain of the clamp tube (to maintain screen
voltage) with setting of R:I. Don't go much be­
yond the recommended opera tion for maximum
c.w. or you may exceed plat e temperature limita­
lions.

=' . If plenty of r.f. drive and pla te voltage is
available and you want to get the most o ut of a
small tube regardless of tube mortality (plate
dissipation limitation)-then increase r.f. d rive,
resistance R I. and decrease clamp tube drive with
se tt ing of R:I to mainta in maximum screen volt­
age. Tank loading shou ld also be adjusted to
opti mize mini mum input with maximum o utput.
Wa tch the plate. It will probably be safe to put
up to I Y.! t imes the recommended modulated
amplifier plate voltage on the amplifier. but
check equation ( II ) to see if minimum tank and
stray capacities will allow the needed higher
load impedance. If this is carried too far. the
increased input will be merely wasted in a tank
circui t whose operating Q is too high.

3. Along with this experimenta tion it might he
well to point c ut again tha t if ac tua l d.c. input
with voice operation is intended to he approx i­
mately 1 kw. the above p.e.p. c .w. adjustments
will have to be accomplished in the vicini ty o f

Fig . 4 -Circuit of 0 Clan C linear suita b le for use with
most transmitt ing type tetrade s from 6146's 10 4·400A's.
Circuit va lues shown o re typ icol. See text for desig n
conside rations for input o nd output tuned circuits . All

capaci tors a re in mf.

(I :)II ( " I ) d.r-. hia:" voltuge
(J III (I lin:" ce - -c~---''-­

- .1.(' . grid eurrr-n t

reactance chart or the common reactance formu ­
las. Likewise. the d.c, resistance in the gr id cir­
cuit o f VI. measured across C, and set by R 1 in
figs. I and 4. can be determined fro m the bias
voltage and grid curren t given.

With the aid of equations (12) and (13) and
the published tube data it should be no problem
to get the amplifier opera ting Class C with the
recommended drive. currents. voltages. etc.• and
with the approxima tely correc t tank impedance
a nd opera t ing Q.

To finish the adjustment a two-tone generator
and an osci lloscope will be required ; no linea r
can even be approximately set up properly other­
wise. The scope should be connected to observe
the envelope pattern across either the exciter
input line and /or the output line to the dummy
load. Yes-please use a dummy load until rea ­
sonable linea rity is obtained! If a single audio
tone and the ca rrier are used to form the two­
tone signa l. co nnect ing the audio tone to the
externa l synch will be found benefic ia l for pa t­
tern stabiliza tion. The followi ng series of ad­
justments are recommended:

A. De termine and set the approximate tank
inductance (roller-coil) or capacity for the pro­
posed pla te vo ltage and typical operating con­
di tions of the tube / s to be used. In doing this
bear in mind two th ings :

I. The operating condi tions give n for a plate
modu lated amplifi er take into account the fact
that for a.m. high level modula tion the peak
plat e voltage goes to twice tha t for carrier con­
ditions (the screen goes higher too). so if a plate
voltage higher than that recommended for
straight Class C (c.w. or f.m.} is proposed. use
the operating conditions fo r a plate modulated
amplifier. and.

Z. The angle of plate current flow is not af­
fected by the plate voltage (see eq ua tion 6), but
the tank inductance and ca pacity arc (see eq ua­
tion 10 ) . If two tu bes are to he used in parallel.
pla te and grid currents are doubled and equations
( II). (12) and (13) apply directly. If used in
push pull. pla te and grid currents double again
and equation (13) still applies directly. hut the
plate to plate tank impedance or reactance
should be jour times the values give n by equa­
tions ( I I) and ( 12) fo r parallel operation.

B. Before applying plat e voltage. ru n the con­
trol H:I . fi gs. 1 a nd 4. to minimum drive (ground)
o n the clamp tube grid and se t controls R t . fig. I.
and R i . fig. 4. to maximum resistance. With the
amplifier tubes disconnected. the tap on H~,. fig. 4.
can be set initially to a voltage approximately
100 volts higher than the maximum screen volt­
age and the tap H:,. fig. I. to about 100 volts .
Applying plal e vol tage intermi ttent ly. adjust the
sta tic current with H.-, or R I • fig. I. o r R , . fi g. 4.
to approximately Y.! the rated plate dissipati on
of tu be / s, VI. Disconnect the exciter dur ing this
opera tion. and he sure no grid current through
R:1 shows evidence of any oscillation or insta-
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2.5 kw! If tubes. power supply. and house wiring
will stand this there's no problem. but if not. the
Q RO will better be done wit h a two-tone pattern
concurrent with linearity adjustments . Even for
a two-tune signa l at 2.5 kw p.e .p. d.c , input, the
average d .c. pla te cu rre nt is 2 /-;; X p.e.p. val ue .
o r th e average d .c. input is still 1.6 kw. See fig. 3
agai n . F lat-topping is not assumed.

4 . Sl ight reductions in either of the two pre­
ceding extremes may also be necessitated by
linearity adjustments to follow.

D. Now set up the exciter 10 produce a 1000
to 1500 c.p.s. difference frequency two-tone pat­
tern. It will be fou nd convenient to be able to
va ry th e en ti re dr ive pattern amplitude rat her
than ha ve to adj ust each sing le lo ne a nd /o r the
carrier insert ion independe ntly for equal am pli­
tudes. If this can't be done by control of exciter
gain. shunt a fixed load on the exciter and vary
the coupling into the amplifier. Check the input
pattern with the scope on the exciter line as
coupling or amplitude is varied to see that cross­
over on the zero axis is clean and that no flat­
to pping of driver input occurs.

E. Re-connect scope ac ross o u tpu t d umm y
load; tu rn on plate voltage and increase two-tone
d rive until output reaches p.e. p. level marked
in step C above. Check the envelope pattern
visually for linearity. particularly for peak
flattening or irregular crossover. This isn't too
scientific a distortion check. but it's better than
none at all. Flat-topping can be caused by too
high a plate impedance (too loose load coupling)
or by cu t-off in the clamp tube in fig. I, o r by
too Io w a ta p o n th e bleede r /( ', in fig. 4. It is
best to check the load ing first by increasi ng the
coupling sligh tly . If th is makes no noticeable
improvement. a reduction of clamp tube gain.
R:J. the resistance of R I in fig. I. or moving the
tap on R;,. fig. 4 . to a higher voltage will relic .. c
the limiting action. This produces action and lor
interaction effects as described in step C. notes
1 or 2 above. dependi ng upon whic h course of
correction is chosen. Crossover of the e nvelope
on the ze ro axis should be reaso nab ly smooth
stra ight lines with no flat spots like overmod ula­
tio n in an a.rn . e nvelope. The setting of R:I has
the most effect in correcting this . Flat spots could
also be caused if stat ic current is set too low.
Refer to step B above. when you are satisfied
with an optimum arrangement of these many
variables to give the best compromise with exist­
ing lim ita tio ns. you should have a fairly good
loo king pattern wi th the h ighest p.e .p. output
a ttainab le.

F. As a fina l check. lea vin g everything e lse
fixed. reduce the two-tone r.f. drive until t he
peak output is about 1/5 to 1/10 of the p.e.p.
value. At this point you may be apprised of the
"transition" distortion discussed prev·io usly. This
isn't too serious providing there are no flat spots
on the zero axis or sharp spikes or corners in
the envelope. T he re lative distortion will he very
small in cornparisun with the p.e .p. le vel ; rc­
member-c-i t's down 15 10 l O d b from p.e. p. level
to start wit h. Flat spots cause mo re re lative dis-

tortion. so increase the clamp tube drive or static
current as necessary. This is the best setup for
linearity that can be done with test equipment
available to most amateurs.

G . Before d isconnect ing the scope and
d ummy load . it is highly udviscablc to record
some tune-up and operating check points fo r th e
normal d.c . meters. To tune and load the ampli­
fier it's probably easiest to extend the same pro­
cedure used in tuning the exciter. This is usually
a c.w. signal at a fixed level and the grid and
plate currents are noted which will indicate cor­
rect loading etc.. if tuned to a different frequency.
As a fi nal no tat ion. connect the mike to the
exciter a nd note the gain o r a.l.c. se tt ings. grid
a nd plate currents whic h correspond to keeping
the e nvelope peaks wit hin the markings o n the
scope indicating the linear p.e.p. leve l. T hese
currents will be somewhat lower than readings
for the two-tone signal. You are now ready to
operate on the air.

Conclus ions

The experience which formed the basis for
th is a rticle was gained fro m a pai r o f 807 W's
a nd a 6 L6 cla mp tube in a ci rcui t simi la r to fi g. I.
It was an outgrowth of the o ld a.m. rig. p re­
W\V II . and with the old 500 volt supply re­
arranged in a bridge to put 1000 volts on the
linear-it gives a good account of itself. It op­
erates with about 100" angle of plate current
flow so it easily takes 200 watts input c.w. and
consequently a 200 watt p.e .p. input for s.s.b. is
normal. If contac ts o n the air were not to ld it
was a C lass C Linear. the y wouldn't kno w it was
a ny th ing new or d ifferent. T wo close fr iends.
W6KAG and W6EDD. have had similar ex­
periences. W6K AG has been operating a pair of
813's for over a year and is very pleased. par­
ricularly with the efficiency over his commercial
kit linear. W6EDD has the 4W300B's described
in connection with fig. 4 . T here must be many
more too. in addition to the pioneers me ntioned
in the CQ Ha nd boo k. but these a re poin ted o ut
to show that th is circuit has some improve ment
to offer,

Refe rr ing again to the advantages of this ci r­
cuit. it's hard to arrange these in order of prefer­
ence. It has most of the advantages of other
linear circuits and no major disadvantage. It
can be operated grounded grid if desired. but
unless the exciter has considerable power to spare
it wou ld be bet ter to e limi nate the last stage of
the exci te r and grid drive the C lass C Linea r.
This is because it can be shown that if any
grounded grid linea r is matched for m a ximum
power tra ns fer from the driver. the effec tive
negative feed hack is 6 db. or 6 db less inter­
modulation distortion than if the same amplifier
were grid dr! ..'e n. Consequently the resulting
distortion can end up much worse with grounded
grid where an exciter develops a lot more than
this 6 db of distortio n when driven to the limit
to push a grounded grid linear.

It is fa irl y obvious that the ad van tages of th is
(COIllillll('d 011 page 104]
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A "Hi-Lo" Frequency Shift Keyer

For The HT-30, 32 & 37
BY WALT E R E. NETTLES·. W llAJL

This unit described below was d esigned for RTTY operation with the
Hal/icrafters HT-30 , HT-32 and HT-37 s.s.b . transmitters. 11 permits the
mark and space frequency shifts to occur in the proper direction and
provides a control that allows a shift from 0 to 1000 cycles. 11 also

provides a narrow shift for dual identification.

F
R EQ U E N C Y stability is of the utmost im­
po rtance in amateur RTfV. Although the
FCC permits any shift that does not ex­

ceed 900 cycles. the standard 850 cycle shift is
still the most wide ly used . 170 cycle shift is be­
comi ng qu ite common. and shifts even as low
as 40 cycles a re currently bei ng used by some
experimenters.

The Hallicrafters HT-30. HT-32. and HT-3i
s.s.b. transmitters fulfill the requirement of sta­
bility but they do not have the RTTV fea ture
bui lt-in . T he Hi-Lo f.s.k . unit descri bed in this
article makes possible the opera tion of these
transmitters on RT I'V with any cho ice of shi ft
from 0 to 1000 cycles.

·!OI South Euroda St .. De nver 22. Colorado .

This photo illustro tes the method used to instoll the
Ls.k. adopter to the rig ht.ho nd brocket of the HT·32.
Controls from top to bottom include: HI-lO switch;
~ .S . I( . pot.; C.W. IDENT. a nd the I Al ANC I POT•• behind
th e iJ . transformer. Hol es at th e to p of th e chan is ore

for ventilotion.
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Transmitters designed for s.s.b.. such as those
mentioned above. usua lly have exciters with
mixers that operate on the superhe terodyne
principle. which means tha t the signal radia ted
may be either the sum or the diffe rence of the
v.I.o. and a fixed frequency crystal controlled
oscillator. depending upon the band se lected .
Consequently. with one ordinary diode shif ter
connected to the v.f .o.. the shift o n some bands
will be inverted . (A mateur sta nda rd is to send
mark high and space as the lower frequency. )
The Hi-Lo unit was made 10 circumvent th is
problem . II incorporales one "set-and-Fo rge t"
contro l wh ich is used 10 bala nce the shift up o r
down. rega rdless of where the main shift contro l
is set

An additional feature of the Hi-Lo is na rrow
shift for secondary ident ification using inter­
nationa l Morse Code. (An FCC requirement.')
Very narrow shift is used so that the machine
on the receiving end will not jump around and
print gibberish as it would if wide shift or c.w.
were used for this purpose. A separate identifi­
cation-shift control is provided. and once set to
give a shift just readable by ear. is forgo tten.

The H i~lo Unit

Figure I is the schematic diagram of the Hi-Lo
f.s.k. un it. Termina l IJ connects to a source o f
high voltage in the transmitter used. pin 2 o f
the 5V4G low voltage rect ifier in the case of the
HT-32. Terminal 1/ connects to a source of 6.3
volts a.c.: pin 9 of the I.2AX7 anti-trip and vox
amplifier in the HT-32. The ground terminal G
goes to the nearest convenien t screw o n the
chassis . The four-pro ng Jones socket I . is for
connections to the keyboard of the machine and
to a telegraph key for code identification.

A I.2AU7A dual triode is connected as the
keyer tube. and the OA.2 is used to regulate its
applied voltage. The d .p.d.t. switch 51 is the
Hi-Lo switch that sets the direction of shift. up
or down. for the specific band in usc. The NE-2
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Inte rior view of th e f.s.k. a dopter showing ports place­
ment and the method used by the author to mount th e
screws to the re movable chassis to p. Loose wires ore

con nected to nea rby powe r sou rces of the HT·32.
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Fig . 2- Circuits (A) an d (B) are typical me thods in
which th e printer coil (se lecto r magnet) may be een­
nected. Both of th ese meth ods will not supply th e
vo ltage required to ign ite th e NE·2 . An additional ci r­
cuit can be a dded, a s ekp la ined in the text, to provide

the needed voltage.

Hi-Lo f.s.k. unit was made from a standard LMB
ch assis box. model 108. measuring 2Vl X 2Vl
X 5 inches. The sides and ends were sawed off
and filed smooth to reduce the depth to Ph
inches in order to be a proper fit for the space
available . The ends were drilled and tapped for
the 6-32 screws that came with the box. Now
we understand that LM B Prod ucts. 2528 W. 9th
Street. Los Angeles 6. Cal iforn ia. is now offering
the box chassis modified here as a standard item.
The model number of thi s new box is 108HT.

The photographs illustrate methods of mount­
[COIl/it/lied 0 11 page 1021
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Fig. l -Diogram of the
f. s.k cdcpter desig ned fa

o pera te with and fit in to
the HT-32. Power is sup·
p lied by the transmitter
a nd no modifications need
be mode . Resistors are
l7 watt 10% unlen othe r­
wise specified . Capocitors
o re diK cercmics unless
otherwise marked . " SM"

eq uals silvered mica .

•

neon lamp switches the controlling grid voltage
on the 12AU7A.

The Hi-Lo f.s.k. unit requires that the machine
keyboard e ither he grounded or floating . If 110at·
ing, a ground is then made through the cable
which goes to JI . Il also requires that the open
circuit voltage across the keyboard contacts be
at least 100 volts and positive so tha t the NE-2
neon lamp will ignite. T he printer coil (selector
magnet) and the keyboard of the machine might
be connected to the receiving converter. as in
fig. 2(A) or ( B). in a manner where the above
voltage requirement is not met. The solu tio n
then is to provide a n addi tional source of volt­
age such as show n in fig . 2(C) .

The twisted pair from terminals 3 and 4 (of
the plug tha t goes into I I ) that connec ts to the
telegraph key shou ld connec t to no other equip­
ment nor to a ground.

Connec tio n of the "output" wire is made to
the v.r.o. grid. pin I of the 6CB6 in the HT -32.
A s a note of caut ion. it should be mentioned
that. by a ttaching this un it to the HT-32. d ial
calibrat ion was a ltered by about 4 ke. T hi s can
ea sily be correc ted by adjus ting CtO:, a nd L I ll I

as indica ted on the circuit d iagram fo r th is tra ns­
mitter.

Construction

Originally. the alu minum box housing the

Buttoned up a nd ready to go, th e f.s.k. ada ptor is
shown with inpu t wires con nected to the Cinch Jones
P304CCT. The sla nted brocket and wing nu ts g rip th e
sid e b rocket of the HT·32 and no holes a re req uired
for installotion . The grill plug a llows incoming air to

cool th e 20 watt vo ltoge-droppi ng re sistor.
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CQ Reviews:

T he Olson Six, Model RA-570 Transceiver

Th e Olson Six Mod el RA-S70 6-meter Trans­
ceiver is a com pa ct an d neat-lookin g pock­
a ge . The controls are han d ily located . Th e
v .t. e. and crysta l jocks ore directly below
the edgewise-mounted meter. The receiver­
tuning kno b is at the top ce nter. Loud spea ke r

is o n the right.

T
HE Olson Six Model RA-570 is a low.
priced six-meter tran sceiver designed for
fix ed station or mobile use. It is a co rn­

pletely self-conta ined un it for opera tion in either
type of service. The frequency coverage is 50-52
me. The RA ·570 consis ts of a d ual-conversion
su perhctrodyne receiver. ra ted at a sensitivi ty of
0 .5 IJV for a 6 db signal-to-noise ra tio. and a
crystal-cont rolled a. m. transmitter with a power
input of 15 watts.

Other receiver fea tures incl ude 3 kc selectiv ity,
series-ga te self-adjusting noise limiter. squelch.
illu minated S-meter, crys ta l-controlled h.f. first
oscill ator. tunable b.f.o. and 3.5 watts of a.I,
o utput. A loudspeaker is also included.

Additional transmitter fea tures are : high-level
plate and screen modulation. straight-through
class C final amplifier. pi-network output circuit .
built-in TV ) filter , Scmeter switching to read
tra nsmitter relative output, frequency spotting
position. push-to-talk opera tion and externa l
vJ.D. input jack .

Rece ive r Circu itry

C ircuit-wise. the receiver sec tio n of the RA­
570 employs a pre-tuned 50-52 me bandpass r.f.
amplifie r and mixer stage. The h.f. inject ion
signal fo r the mixer is obta ined from a crysta l­
cont rolled 40 mc osc illa to r. resulting in an out­
pu t-difference freq uency of 10-1 2 me which is
applied to a second mixer. The input of the latter
is gang tuned over 10-12 mc together with the
variable tun ing osci llator which provides an
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injection signal 595 kc lower than th at of the
mixer input. This prod uces an i.f. of 595 kc
which is amplified by two pentode stages and is
co nverted to audio by a diode detector. The a.f.
is applied to a squelch-control tri ode. a diode
noise limiter. a pentode a.f. stage and to th e
audio power ou tput amplifier. A 595 kc va riable
b.f'.o. ( + 2 kc ) is cou pled to the detector in the
co nventiona l man ner.

Tra nsm itter Section

The transmitter section starts out with a
crystal -cont rolled osci llator which operates with
8.3 or 25 mc crysta ls. Either one of two crys tals.
plugged into front-pa nel jacks, may be selected
by a fro nt panel switch. Provision also is in­
cluded for switching to an externa l v.f.o. which
ca n be plugged into a thi rd front panel jack. The
oscilla tor stage is followed by a 50 mc doubler
which drives a 2E26 operated as a class C final
amplifier with 15 wa tts input. A pi-network is
used for matching to loads of 30- 150 ohms and
for attenua ting harmonics. An adjustab le series­
tuned shunt-connected trap is also provided to
minimize the possibility of adjacent-cha nnel TVI.

The fin al amplifie r is pla te and screen modu­
lated with a single 6BQ5 pentode which is pre­
ceded by a two-stage speech ampli fie r with a
high-impedance mic input and push-to-talk
circuitry. The same a.f. power stage is used for
the modulator an d the rece iver a.f. outpu t.

Powe r Supply

Separate wind ings on the power transformer
provide a choice of operation directl y from
11 7 vol t 60 cycle a.c. or from a 12 volt d .c. su pply
for which a vibrato r is included. T wo silicon
d iodes are employed in a full-wave circui t for
high -vol tage rectification.

[Continued all page 90]

Top chassis view of The RA-570. Th e receiver section
is a t the rea r of the chassis. Th e transmitter sect ion is
towa rd the upper rig ht with the 2£26 final tube near

the center•
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Fro nt view of the tran sistorized keyer, On ly
the paddle and ON·Off,~'no co ntrol ore ex­
posed . All o ther a d justmen ts ore under th e

cove r on the sub chon is.

An Electronic

Keyer for Every

c.w. Operator
BY HOWARD J. SARTORI.* K6COP

This novel keyer uses a single audio
power transistor in a simple circuit that
is an easy weekend project fo r the
average amateur. Completely battery
operated, it also includes an easy to

construct paddle key.
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the S PEED control is more than suffic ient . In o the r
words. o nce the OOT- f)ASII RAT IO. BIAS, and KEYING

RU .. AY controls a re adj usted. the SPEED control
will prove to be quite independe nt and cause no
change in any of the permanent adjustments. The
spun control covers. approximate ly. the ra nge
from eight to sixty words per minute when the
ballcries are new. and slight ly reduced ra nge
when batteries are old.

It should be me ntioned that no sidetone os­
cillator was incorporated since many o perators
have. in operation. monitoring circuits external
from the key itself. Another reason for its ex­
clusion was the relays. while rather qu iet. offer
sufficient monitoring after a little practice.

Stability of the unit is very good; the timing
circuits will not be affected by the age of the
batteries. Last. but not least. battery life is long

C
O NSl RUCT ING this electronic keyer will be

recognized by many readers as an inter­
esting project. not only because of the

diversified building techniques. bu t because th is
part icula r circui t lend s itself we ll to familia riza ­
lion with the theory and operatio n of audio
transisto rs.

All parts purchased new cost your author
twenty seven dollars. ow, the operator of this
key might Yo'e11 be wondering just what he will
receive for twenty seven dollars. First. the
charac ters are self completing; that is. when the
paddle is pushed toward the dash side (left) and
released immediately. the keyer will produce a
dash of correct length as set by the SPEED control.
Should a dot be sent immediately after the dash .
the keyer will not jam or in anyway interfere
with the dash as the keyer will automatically
complete the dash and the correct space follow­
ing it before producing the dot and its subse­
q ue nt space.

Then. too. the key is mechanically completely
adjustable . However, most operators will find
tha t this mechanica l spacing is of minor im­
portance in the opera tion of electronic keyers.
Isolat ion between controls is quite good; isolation
be tween the inside permanen tly set controls and

·U.S.S . K i lt )' H a .....k (eVA·63), F .P.D.• San Francisco, f ig . l -The simplified timing circuit used in th e keye r
Calif. is shown cbc ve end ex plai ne d in th e te xt .
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ina sm uch as the maximum current drawn during
keyed condi tions is only ten rna and 0.3 rna
duri ng: non-keyed condit ions. In add ition. bias
batteries will exhibit shelf life. F inall y. th is key
has no memory circuit (that is. a circuit wh ich
will allow the o pera to r to stay a cha rac ter ahead
of actual transmission). anti no such circuit is
felt necessary. After all . the purpose of an elec­
tronic keyer is not 10 ap proach Teletype but to
transm it perfect ly formed letters wh ich comprise
charac ters and spaces. Thus. this electronic keye r
offers all that a c.w. operator would consider
bas ic to perfect c.w. transmission with a mini­
mum of effo rt.

Theory of Operation

Basica lly the elect ron ic keyer consists of an
R ·C timing circui t controlling the collec tor cur­
rent of a transistor. Although th is function
ideally ca lls for a swi tching transistor. a high
current p.n .p . aud io transistor works ve ry well
and is much less ex pensive .

The basic circui t is shown in fi g. 1. When the
key is open the base-emi tte r voltage is a lmost
ze ro and little or no curren t flows in the collec tor
c ircui t. Ca pacitor CI is cha rged to the level of
lJ I. When the key is closed C I disc harges and
the negat ive end of 8 1 is connected directly to
the base plac ing the base at the collector voltage.
T ransistor (.!1 is heavily forward biased and the
collec tor current pulls re lay K 1 in . This opens
the key circuit and C I begins to charge: the
charge curren t through R I causes a voltage drop
tha t maintains the negative forward bias. When
the charging current of C t drops too low, the
collector current of QI reduces and K t drops
out. This permits the contacts of K 1 to close the
key circuit and. if the paddle key is still closed.
the circuit will repeat the character.

The durat ion of the character is determined

by the time constant of Rt ·C 1•

The final circuit . shown in fig. 2. is obviously
more sophis tica ted but basically the same. The
addi tion of the 3 volt bias in the final circu it
places Q I well into cut off during the unkeyed
sta te im provi ng batte ry life . Also there are two
R-C time constant circu its. one for dots and the
other for dashes. each selected in turn by a
paddle type key. The keying relay K ;! and timing
rel ay Klare in series and thus trigger toge ther.
Re lay K ;! does not a ffect the timing and thus
wa s not discussed or shown in fig. I.

Batter ies

The two bias batteries a re o rdi nary pen light
ce lls placed in series. T he holder used is a
Philmore BH ·60 . These ba tteries should exhibit
shelf life . The collecto r batteries used were a
pair of Burgess Y·) O·s. T hese a re IS vo lts each
and in pa ra llel provided a long life span. How.
ever, ba tte ries in parallel sometimes prove
tro ublesome if the voltage of o ne should d rop
be low the other. This problem was overcome by
using two heavier ba tte ries. Burgess 2N6. 9 volts
each. in series. These are comparitively heavy
duty transisto r batteries. Being somewhat larger
than the Y-I O's you will have to jugg le pa rts a
bit more to fit them in the case.

If the 18 volt battery combination is used
rather than the 15 volt unit . omit the 1.5K re­
sistor in se ries with the SPEED control.

Construct ion

The entire key and keyer is built into an LMB
box (# 141 ) that is 6 X ..$ X 3 inches. The padd le
key and bias batteries are placed in o ne half
of the box while the other half contains the
keyer c irc uit. The transistor and adjustment con­
trols a re mounted on a subchassis.

The transistor is mounted on a piece of in­
su lating material ::!~ X Ph X Vt. inches. Two
pieces of aluminum 1!Ii X !Ii inches are placed
under each end o f the transistor to act as a heat

Inside view of the chassis showi ng th e electro nics wo rk s
for the keyer. The transistor is mo unt ed a bove t he sub.
chauis on o n insu lated board . The two a luminu m p lates
under the mo unt ing screws oct a s hea t sinks and a re
adequate. The batterie s shown under th e SPU D control

a re the two 15 vo lt uni ts that a re pa ralle led .



Inside view of the top cover of the electronic
keyer cha ssis shows the bias batteries
mounted behind the key. Spacing adiust­
ments of the key may b. mod e by pivot ing
the fixed contacts on the mounting screws.

Fig . 3-Ke y e n emb ty deteill e re l hown a bove . The key
il mou nted in th e chan il cove r . Allo shewn e re th e

mec sur ements for th e paddle .

sink. Since the case is the collector. connection
can be made to either mounting screw, T his
entire assembly is then mounted on the sub
chassis using two long screws. Be sure that the
transistor case and the aluminum heat sinks do
not touch the chassis.

Figure 3 shows the layout and measurements
for the paddle key. The key lever is a hac ksaw
blade 4Y.z inches long. The tension of this blade
can be adjusted by coating it with a small amount
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of solder until it is satisfactory. The contact on
the blade is a ¥a inch screw with the head re­
moved and mounted with two nuts as shown.

The mounting blocks can be made of wood
or phenolic. Just about any workable insula ting
material will do the trick. He sure to align the
fixed dot and da sh contacts with the arm con­
tact. Washers can be used to raise the fixed blocks
for proper alignment.

Alignme nt

Al ignment of your new electronic keyer should
be very simp le. A quick test can be made to
check the acc uracy of your wiring by connecting
a milliammeter across the ON -OFF switch ter­
minals with the SPEED control turned ofT. Less
than one rna shou ld now du rin g non-keyed con­
ditions. When the ca pac itor ac ross the BIAS pot
becomes cha rged and the circui t becomes sta­
bilized. the curre nt shou ld be abo ut 0.3 rna. This
capaci to r can be charged tu correc t value. ini­
ti a lly. (assuming you have wired the polarity
correctly) by turn ing the SPEED control on and
o ff severa l times. Now. when the keyer is prop­
er ly adjusted . the meter will average 10.5 rna
on da shes and R.5 ma on dots.

[Colltillued 011 page 102)

Visiting The New York World's Fair?
_~ - --~ .... T....~

"," , ,, ,, ,, •, •, I, ,,,
Although our dail y work _ 4 4 s-t ,

schedule is rather tight. we j j
,

I j, x,
hope amateurs visiting New ""b' , ... .....,- •,
York City during the World's • • , , .... •

r
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Fair will tale time to drop - "up at the editorial offices of •• •CQ 10 say hello. \Ve don't OOlOlf OU
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dnnouncinq.
'rhe Spring 1964. CQ VHF Contest

Ma y 2-3. 1964

Conlesl Rules
I. CONTEST PERIOD

T he duration of this contest is twenty-Jour (24 )
hours, starting a t 1 P,M. local time, Saturday, ~' ay

2, 1964, and ending 1 P.M, local time, Sunday, May
3, 1964, Contacts between time zones will count
only when both time zones are participating in the
contest.

hand and <111 single-op stations. regard less of
bnndt s j used . T he o ther d ivisions a re a lmost
self-explanatory.

Scoring is simple J u st remember tha t contacts.
counties and ho urs are added seporatelv fo r con­
tact totals. county totals. etc., before being multi­
plied out for grand totals See sample in the rules.
Pe r usual. logs are avai lable free from CQ fo r a
self-addressed stamped envelope. Lo g deadl ine
is J u ne l sI. Do n't miss it! ( W hi le you're a t it ,
why not slip in a photo of yourself along with
your entry?)

III. COM PETITION
T hree catego ries of competi tion a re offe red in

this contes t.
A ) G EN ERAL

This group includes multi-operator stations using
only om.' band, and all single-opera to r sta tions re­
ga rdless of ba nd or bands used .
B ) A LL n AN D. ~1 U L1"I -OPERATOR

This group includ es all sta tions o pera ting more
than one ba nd and us ing more than o ne ope rator,
C) CLUB A GrR EGATE

In addition to a sta tion subm itting his score for
individ ua l credit, he may also apply his score to his
club's total. Logs from categories A and B, above,
may be submitted fo r club aggregate cred it. Club
members should clearly mark logs as being sub­
mitted for club aggregate to tal.
D ) NOVICE

In addition to their own individual state corn­
petition, all Novice Class entrants will compete
nationally among themselves. (Note: AU Novice
contest participation IIWSI faU into the General care­
gory listed above.)

IV. EXCHANGE
Exchanges will consist of Ihe following inforrna­

tion : Signal Report, Serial Number, County and
Slate. The serial number of each band shall consist
of the signal report followed by a th ree digit number
beginning 001. Failure to start with 001 will res ult
in disqualification. Example : 59001 (phone). 57900 1
(c.w.), Contestants call "CQ Contest" on phone
and "CQ T EST" on c.w.

V. CONTACT POINTS
Contacts between stations worked (or the firs t

time on the same hand will count one ( 1) poi nt.
One-way co ntacts do not cou nt. Mobile-ill-mot ion
contacts of any kind will count o nly fo r contac t
purposes and 1101 fo r county mu ltiplie rs.

[Com;lIlled on page 84]

II. BANDS
All ba nds, 50 me and above may be used for this

contest,

- ...

He re 's Gory Toter, klYLU, high and d ry on Mt.
weehcsett, Mon., in the Spring 1963 affair.

In Brief
For the un in it iated. pe rha ps a q u ick sum mary

o f o u r rules is in order. Of 24· hour duration.
the compe titio n is spli t into four major cate­
go ries : G ene ral. All -Ba nd xt utn -Operator. Club
A ggregat e . and Novice. ~ I ost a ll partic ipa nts
will en ter u nde r th e Genera l category , si nce it
encompasses multi-operator sta tions using o ne

A
TTEN TION \'.h.f. addicts! The time has

come once agai n for the annual battle
for those cove ted contest awards issued

tn outs ta nding sta tions who can fight their way
to the top in this year's bash. And it looks as if
it's going to be harder th an ever before. T his
magazine has sponsored v h.C. contests for many
years and has seen numerous stations come and
go through the ra nks of the hallowed winner's
"hall of fame." It is interesting to note. however .
that in few insta nces does one station continue
to win year afte r year. The reason is simple:
One cannot stand still and remain on top. Even
the boys with the mounta intop kilowa tts and big
antennas can be bea ten. By whom? By the more
highly sk illed o perator. In th is day and age we
a re beg in n ing to rea lize that even on v. h .I it is
some ti m es hard to d ist ingu ish o ne signa l fro m
another (i n terms o f contrasting signa l stre ngth)
during a contes t. When eve ryone does their
utmo st to " p ut the lo udest signa l on the band:'
the result is too o ft en bed lam. M ake that bed la m
work for yo u instead o f contributing to i t.

All-T ime Records Broken
La st year for the fir st t ime the ana-contact

m a r k was hit by the Pen insul a Amateur Radio
Kl ub. W A 2V LR, of Bayo nne, New Jerse y.
(Nearest contender was W8 H BI / S's gathering
of 332 contacts) . And for their efforts. the PA R K
walked awa y with the All -Band M ult i-Op a ward .
more than quadrupling the second high in that
category. Try to beat that for contacts!

,. --.
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W(/)JRQ Sued to
A RASH of lawsuits invo lving a mateur radio

operators seem to have sprung up around the
cou ntry-against K3 10P in Pennsylvania. as reo
ported in the v.h.I. section in Dcc.. 1963 CQ
and subsequent issues; agai nst K6GH U. K6KCI
and WA61BR in California. as reported in
the Yl. column in th is issue. and also against
\VOl RQ in Colorado. Whereas the first two cases
involve the rights of the amateurs to opera te.
the case aga inst W~JRQ involves his beam an­
leona and tower.

As repor ted in Round Tubte, monthly pu bl i­
ca tion of the Denver Rad io Club. \VOl RQ. xt ace
W arner. moved IOta a new home on D udley 51.
in Lakewood o n Oct. 15. 1956. T he following
month he erected a bea m antenna on a self-sup­
porting steel tower. He now has & Spaulding
steel tower on which he mounted a 10-15-20
meter tri -band beam 47-feet h igh .

Approximately two years ago o ne neighbor
aroused th ree o thers to join him in a suit agai nst
\VOJRQ. in an e ffo rt to fo rce ~l ace to remove
the tower a nd beam. cla iming violation of zoning
regula tions. buildi ng res trictio ns a nd deed cov­
enants; th at the tower was unsafe. not a n acces­
sory to the home. created d isturbance and was
unsightly. The four pla intiffs further demanded
damages to the evaluation of their pro perty in
the a mount of $8.000 because of the a nte nna.
A ll th is despi te the fact Mace had lived in the
house a nd e rected his a ntenna before any of
the pla intiffs m oved in .

Jlrbinll 'Vcrmilr". m ll:lf
1890·1964

A PART of Amateur Radio Americana is gone. Irving
Vermilya, WIZE. ex-VN. 20R, 1I1AA is dead.

Irv was bo rn in New York, June 29, 1890 and
before he was 15 made the call "VN" known
throughout the country from his 1\1l. Vernon, New
York QT fl. At 12, the Rev. Charles Tyndall , of
Mt. Vernon, escorted him to "Signa l lI ill" in St.
John's. Newfoundland where they witnessed the then
young Marconi's historic trans-Atlant ic ccmmunica-

Remove Antenna
The FCC has checked W0JRQ's operation and

given him a completely clean report.
A motion fo r sum mary judgment was denied

by Judge C hristian Stone r of Jefferson County
D ist r ict Cour t on Dec. 2. beca use of the com­
plexity of the Court's hearing of the mot ion.
T his means a full blown court tria l must be held
a nd it is tentat ivel y se t for March 31, 1964. T he
estim ated time for the t rial with expert witnesses
is four days. The cost to be $500 per day!

As R ound Table Editor. K0ATZ, "Sla ts,"
po int s ou t. the effec ts of such a lawsuit a re far
reaching. Should th is case be lost a nd set a
precedent, which is wha t the courts go by. there
is no do ubt bu t that there would be an e pi­
demic of court ca ses. No ha m could feci secure .
WpJ RQ could se ll hi s home a nd mo ve, hut h e:
feels he sho uld fight thi s ca se to a decision in
fa vor of a ma tcur radio . Mace has a lready spen t
attorney fees a nd costs. well o ver S1.300 in Tbe
Em pire Rad io C lub dona ted $62.50.

The Denver Rad io Club has sta rted a fund to
help figh t th is case . with the realiza tio n that
in addi tion to present needs. the case m a y go on
to the State Supreme Court. o r higher, In hi s
editoria l K0AT Z made a plea for a ll amateurs
everywhere to help W0J RQ fight th is court case.
lt is req uested th at any contribut ion a nyone ma y
wish to ma ke be ma iled to w alte r M . Reed.
W0WRO. a t 1355 East Amherst C ircle. Denver.
Colorado. 802 10, CQ will keep yo u advised of
de velopments. - W5 RZJ

tions test. During ITV' S life he later became ac­
qua inted with many prominent radio pioneers includ­
ing Dr. Lee def-orest. Major Edwin H. Armstrong,
David Sarnoff, and o thers.

When World War I broke out Irv enlisted in the
Navy at Provincetown. Mass., and later became rad io
officer aboard a destroyer.

Controversy has long raged as to whether Irv was
the very first to show up for an amateur examina­
tion in 191 2 when the Government began issuing
licenses. He was always considered to be the first,
although no actual proof has ever been found to
substantiate the claim. The da te of his examination
was December 12. 1912 (12-12-12) which Irv often
spoke of as an unforgettab le date in his memory.

His professional life centered around radio too,
founding WDAU in 1921, the third commercial
broadcasting sta tion in New England and eleventh
in the entire na tion. The station later became WBBG
in 1923 (at his own home) and WNBH in 1925. In
1934. when the station was purchased by E. Anthony
and Sons. Inc.• he was named chief engineer and
remained on that job until 1955, at which time he
retired.

Constantly act ive since 1901 , when he made his
fi rst QSO, Irv always drew a crowd wherever he
appeared publicly and was the center of att raction
at many hamfests during the twen ties.

In poor health. Irv was found at his home in
Mattapoisett, Massachusetts, J anuary 30th, dead of
a gunshot wound.

W IZE was a member of ' many o rganizations and
clubs as well as fi rst President of the Old Old Timers
Club. His unm istakab le voice and ticking clock will
be missed far and wide.
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Putting The T-14D/TRC-l
On 50 Me

BY L EROY MA Y*, W5AJG

The T-14D /TRC-l in its originol state produces 50 watts of carrier output,
narrow band frequency modulated, from 70 to 100 me. By changing
crystals and making some simple modifications in the driver and fina l
it can easily be operated on 50 me. A modification to operate it a.m. is

also covered.

O
NCE aga in, it appears the f.rn . mode of

modulation is beginning to assume in­
creased popularity in amateur v.h.f.

work. This is probably due in some measure to
the availability of surplus communication type
gear. both military as well as commercial. There
is no doubt that f.m . techn iques are of great
benefit on 50. 144. 220 and ·H2 me amateur
communication circuits. In some instances. f.m .
will probably work nearly on a par with s.s.b.•
and in other cases, it could be perhaps. even a
little better .

One of the surplus military units called the
T- 14 D /T RC-1 is particularly adaptable to 50
me f.m. use. wi th only minor modifications nec­
essa ry. Th is set is a com po nent of Rad io Set
AN /TRC -I , and produces a mi nimum of 50
wa tts carrier ou tpu t. fre quency modulated. cov­
ering the range of 70~ IOO me. Phase shift fre­
quency devia tion of up to ± 30 kc is possible.
T he uni t operates from 1151230 volt a.c.. flO
cycles and is self-contained. with the exception
of the microphone. Eleven tubes are used. with
the final being a type 8298 . The weight is about
65 pounds and the size is 161h X lO x 12 inches.
The price on the surplus market is around S25.OO
or less.

Although the main va lue of the unit is to make
it usable on 50 me I.m .. it is possible to use the
T -14D as an a.m.. high level modulated trans­
mitter. if an external modulator is provided. The
H29 final tube operates as a C lass C st raight­
through amplifier, either for a .m . or f.m. Actu-

' 942K Ho b art Street . Dallas 11C. Texas,

all y. the efficiency of this stage will run around
60% at 50 me. and since an input of 100 watts is
possible. 60 watts carrier output power is cer­
tainly attainable without any great difficully. This
article will concern such modifications to utilize
the T-J4D on the 50-54 me band in either the
f.m . o r a .m . mode.

F.M. Modification

Referring to the block diagram of the uni t,
note that 1'1 and l':: comprise the crys tal oscil ­
lator and amplifier. T hese two stages accept
crystals in the range of 729 kc to 1042 kc. which
when mul tipl ied 96 t imes by the succeedi ng
mult iplier stages will result in output frequenc ies
fro m 70- 100 me.

Since we desire the new range of 50 to 54 me,
the crysta ls should fall within the range fro m
520.803 kc to 562.50 kc, using the same multipli­
cat ion of 96 times. Addi tiona lly, without any
changes. crystal frequencies from 104 1.606 to
1125.00 kc may be used ins lead. and the multi­
plied output will still remain 50 to 54 me. This
represents a multiplication of 48 times instead
of the 96 times. This merely means stage 11'3
will operate as a doubler in the first case and as
a stra ight through amplifier in the latter case. T he
crysta l oscillator and amplifier stages V I and V:!
a re not frequency sensitive and will follow the
freq uency of the inserted crystal.

The next change in operating characteristics
is with stage v..... which was originally a bu ffer­
doub ler to 70-100 me. T his 6V6 stage will now
become a buffer-doub ler o pera ting on 50 me and
ac t as a driver for the fi na l 829 H opera ting

-t6SN7 6AC7 6Sl7 6 AC7 6V6 6V6 6V6 6V 8 298 \jI

¢
Vu '. " " v, v, v, v, v.

e.".. 0.- -...., ,- - "".... ...... - ...... f- "".... - -0.- -,~ ,..... -,~

t 6SN7 2-5U4

vd ~ v'~" 1
To AI$1OQe$

I.....
--~

111 11L04 Aec1d....

Fig. I-Block d iag ram of the T·140 / TRC· l . The crysta ls for 50 me operation may range from 5 20 .80 3 It c to
562.50 ke a nd o re multiplied 96 times . Also, crystal, from 1041.606 to 1125.00 kc moy be used a s explai ned

in the led .
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Front view of th e T.1 40 /TR C.l tro nsmitte r.
No outword cha nge in a ppea ro nce results
fr om the modificatio n to 50 me n.b.f.m.

operation .

Fig . 2-The driver mod ification (V,>consists o f th e
a dd it io n of th e SO mmf t rimme r acro n th e primary of
T.s. Final modificotion s include t he removal of the R-C
network s in the grid s of th e 8298 ond th e odd ition of
th e 35 mmf ocross th e secondory of 15 to b rin g it down
to SO me. The fino l tonk is a lso mod ified a s eltplained

in th e ted .

stra ight-through. The 8::!:98 fin al will require a
newly wound plate coil to resonate in the 50·54
mc hand. To actually make these few changes
proceed as follows : In buffe r-do uble r stage V .. .
insert a meta l 6V6 tuhe instead of a gla\s ver­
sion. shou ld the set come equipped with a glas..
type. Pad the primary of transformer of T~, (in
the plate of l'",) with an A PC or mica type
capaci tor with a value of 50 mmf. The plate tank
of this stage will now tune to 50 mc instead of its
former frequency of 70· 100 me.

Botto m view of the co r ne r of the chassis housing the
8298 final a nd 6V6 driv.r. The 1erminal strip which
form.rly supported the 829 B grid R-C network, Iccc ted
over the socket, now supports the 35 mmf APe type
capacitor. The SO mmf driver capacitor may be seen

to the l igh t.

solid copper wire. abou t :t 10 or so--or even
:1 ••• or ~' " " copper tubing. Six turns should be
u..ed on a one inch diameter. with a winding
length of I ·~". tapped at the exact center for
the B+ point. Gr id-dip the tank for 50 me.
Actually these few cha nges are the only ones
necessary 10 co nvert the unit 10 the 50 mc band.

F.M. O pe ra t ion

Insert the 50n kc range crystal or the 1000 kc
range crysta l into the crysta l stage. At this sta­
lion. the original crystal oven wa s removed and
an ordinary crystal socket installed in its place.
Using a dummy load of some sort and with the
Ill - t o power switch in the LOW position. rota te
the meter switch throu gh its five positions and lor
tune for maximum grid current to the fi na l stage
by touching li p the cans Til . T t , T:! . 1';1. T-t. and
T ... . Fina ll y tunc the new plate coi l of the 829 B
for reson ance or maximum output in the dummy
load . When all has been peaked along the line,
the power switch may be thrown to II I and an
outpu t of 50 watts shou ld be observed . This
represents a d .c. input of approximately 83
walls a t th is locat ion (470v. at 177 rna. '. At this
po int. the grid current to the final sho uld be
between I I and 15 rna. and wit h the newly in­
stalled grid resis to r. a bias of --60 or -65 volts
is developed. a llo wing for 60 % efficiency 10

Class C operation. A type T-1 7 or simila r mike
lC (}Ilt ;lIfu'd (}II page 82}

8
"" 82.

~
J .~ v, I!-
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J '" •

"
e"

: 56.,.-•

6V6

v.

In the grid circu it of the final 8298 tube. re­
move R IO. C :111 and R 3 1. Cat. and replace with
two pieces c ( stiff t inned bus wire. This is shown
in fig. 2. Place an A Pe type air trimmer capaci­
tor of about 35 mmf across the grid terminals
or acres.. these two pieces of newly installed stiff
wire. (see photo ). This change will form a res­
onant circuit at 50 mc. Proper adjustment of
this new capacitor will merely mean tun ing it for
maximum grid current on the meter located on
the front panel. when in posit ion 5 ( P .A. GRID ) .

While on thi....tage. install a I watt . 5.6K re­
sistor from the center of the final grid coil (sec­
ondary of T.".) to the wire formerly at that
position. This added grid-leak resistor will im­
prove the efficiency of the 8298 stage when
operating Class C.

The fi na l pla te co il of the 8298 is now removed
and a new one wou nd. This may take the form of



I

Fig . l -The eq uiva lent circ uit of a qu a rtz crysta l. The
ca pacity C. represents the holder capacity plus the in­

put capacity of the oscillator ci rcuit.

quency" of the crys ta l. L and C, are resonant.
F rom the definition of series resonance the im­
pedance of the L~C~R . arm becomes R« so tha t
the impedance looking into the terminals of the
crys ta l is R . and C. in parallel. T ypicall y, the
value of L . is several henries (not millihenries or
microhenries, but henries!) ; R , is Jess than 50
ohms for overtone crystals opera ting in the 30-60
me ra nge. (The author has measured the resist­
ance of one 40 mc third o vertone crys ta l to be
8 ohms!) Since Lx and C, are resonant at the
opera ting frequ ency, the value of C. mu st be a
small frac tion of a micromicrofared . As the in­
ductance of L; is several henries, the reactance
at all ama teu r fr equ encies will be in the order of
several megohms. The ra tio of a reactance of this
magn itude and the relatively low resistance of
50 ohms or less gives a very high value of Q.
(Q = X ,.IR. ). It is thi s exceptionally large Q
that makes the quartz crysta l so useful in fre­
quency co ntrol and fi lte r applications.

It should be noted th at the frequ ency of series
resonance depends only upon Lx and C, whic h
are intrinsic properties of the quartz crys tal itself;
this frequency does not depend upon the value
of C . and hence the freq uency is independent of
the circui try in wh ich the crystal is used.

c.

'.
c.

Series and Parallel Mode Crystal
Operation for V. H. F.

BY J OHN J. NAGLE". W3JES

This article describes the difference between series and parallel mode
aperation of crystal oscillators. Examples of bath types of circuits are
expla ined and a method is described for adjusting an oscillator for true
series operation, frequently a difficult task, and a pract ical circuit is

presented for 2 meter operation.

A
inte resting and inform ative article has
recently appeared concern ing the per­
formance of o verto ne crysta l controlled

oscill ators when operated in a high impedance
or anti-resonant mode. I The use of overtone
crystal s in a low impedance or series-resonant
mode offers severa l advantages over pa rallel
mode operat ion. It is the purpose of th is a rticle
to describe these ad vantages. This will be don e by
explain ing the principal diffe rences between
series and parallel mode opera tion and examples
of both types of circuits will be give n. It is the
author's belief th at the biggest stum bling block
to the use of series mode crys ta l controlled oscil­
la tors has bee n the difficulty in adjusting the
oscilla tor for true series operatio n o f the crysta l.
A method for doing th is is also given.

T he aut hor of the above mentioned article de­
scribes the use of overto ne crystal s when oper­
ated in a high impedance o r anti -resonant mode.
The circuit described has the advantage of sim­
plicit y and economy of parts. However. it a lso
has the disad vantage that the frequency isvde­
pendent on the capacity that is in parallel with
the crysta l. The major portion of this ca pacity
is the input capacity of the oscilla tor tube; th is
capacity. in turn, is composed of grid-to-ca thode
capacity which is usually constant plus the grid­
to-plate capacity multiplied by the vol tage ampli­
ficat ion of the tube ( Mi ller capaci ty) . Since the
vo lta ge amplifi ca tion depends on the value of
load impedance it can be seen that the freq uency
o f oscillation depends on the load impedance.

· 40 Whitt ier P ark way , Severna Park . Maryland .
1 E llis. R ., " Frequency Stability of Third-Overtone Crys­
ta l Osci llato rs," QST . J a nua ry 1963. p 58.

Parallel Mode

If the frequency is inc reased from the series
resonant frequency the reacta nce of the series arm
becomes inductive; th is is because the reactance
of the inductance, L«, increases with freq uen cy
while the capacitive reactance of C. dec reases
with frequency so th at the difference between
the two is no longer zero but shows a net induc­
tive value. At some frequency above the series
resonant frequency, the induct ive reactance of
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Fig . 4-The basic Butle r oscillo tor circu it uses the
crysta l as a series coupl ing ele ment ,

.---E·j-- lll--t---.J

-

crysta l impedance is higher: since the crystal is
a series element in the feedback pa th. the feed­
back wi ll be reduced. If the circuit is properly
designed. oscillations will take place only at the
series resonant frequency.

Perhaps a more fam iliar oscillator ci rcuit using
series resonance is the Clapp oscillator:'-a shown
in fig. 5. Although this circuit is usually seen as
a variable frequency oscillator it was originally
developed as a crystal controlled oscillator for
a broadcast frequency monitor, The character­
istics of this circuit that make it so popular as a

' ''A Hlgh -St ahil ity fhcill ator Circuit." QST. May 194M.
p 42.

I C lilPP. 1., " A n Inducta nce Capacit ance O sctnator of
Unusual Frequency Stability," Proceedines 01 TIl.
I .R .E ,. March 194M. P 3~~,

r

Fig, 3- Balic circuit of the Pierce crystal oscillator. Note
the lack of tuned circuits.

r---"T--~r---~B'

.+

of the other parallel mode circuits are modifica­
tions of either of the above.

A good example of an osci llator using a crystal
in its series mode is the Butler osci llator. shown
in fig, 4, Here the crysta l serves as a series
coupling element. At the series resonant fre­
quency the crystal impedance is the lowest : the
feedback is a maximum and the circuit osci llates
at this frequency. At all other frequencies the

the series arm will become anti-resonant (or par.
allel resonant) with the shunt capacity C •. This
frequency is known as the "parallel resonant fre­
quency" and the crystal circuit appears as a high
impedance at this frequency. A crystal controlled
oscillator may be designed to operate at either
the impedance rise at parallel resonance or the
impedance dip at series resonance. The same de­
sign will obviously not operate at both series and
parallel resonant frequenc ies. Two points should
be borne in mind: First. rhe parallel resonant
freq uency is always higher than the series
resonant frequency. Second. the parallel reso nant
frequency depends on the stray capacity that the
circ uit places across the crystal while the series
resonant frequency depe nds only on parameters
of the crysta1 unit itself. If it is desired to operate
a crystal at its parallel reso nant frequency it is
necessary to specify the value of load capacity
that the crystal will see, Within the last few years
this value of capaci ty has been sta ndardized at
32 mmf for most applications. A crystal ground
for parallel operation will oscillate at its name­
plate frequency (within its tolerance) when the
circuit presents a load capacity of .u: mmf across
the crystal terminals.

Amateurs using surplus crystals especially
\Vorld \Var II surplus. should use caution where
accuracy of frequency is important. At the time
World War II crystals were manufactured. a
standardized value of load capacity had not come
int o general use and where high accuracy was
req uired it was cus tomary for the crystal user to
supply the crystal manufacturer with a sample
circuit to which the manu facturer tailored the
crystal. Since most amateurs do not have access
to equipment for accurately measuring fre­
quency. especially in the frequency regio n where
overtone crystals are most likely to be used. and
and since the input capacity of an oscillator tube
is not easily determined. operation of the crystal
in a manner such that the capacity across the
crystal has only a small if any effect on the fre­
quency of oscillation has certain advantages.

.+

Fig. .5 - The basic Clapp oscillator circuit uses the
crystal in th e series mode, The L-C equivalent is a lso

shown,

,.

""
•-_. =

T

f ig, 2- The Miller crystal oscilla tor circuit is a mod ified
form of the tu ned plot e tu ned grid circuit ,

T ypical examples of oscillators which use crys­
tals in the parallel mode are shown in figs, 2 and
3. Figure 2 is perhaps the most commonly used
circuit. It is a modified form of the tuned-grid
tuned-plate oscillator in which a parallel resonant
crystal is substituted for the grid tank circuit and
is known as the Miller oscillator. Figure 3 is the
well known Pierce oscillator and has the ad­
vantage that no tuned circuits are involved. Most
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Fig. 6 -Tl1 e imped a nce inverting chc rc cte ristics of a
q uerter-weve transmission line.

Fig. 7-A lumped con ltont qua rter-wo ve transmission
line . At the operating frequency Ze = XL = Xc.

••
sche ma tic of on imped once inverting

Miller oscilla tor.
Fig. 9-Practical

that the crystal unit shou ld have as high a Q
as possible. Condition (b) states that the shunt
capacity should be as small as possible and the
series inductance should be as large as possible,
bearing in mind that the inductance and capaci ty
must he resonant a t the operating frequency. T he
mi nimu m po ssible sh unt ca pacity is eq ua l to the
input capacity of the tube. so that by making
the input capacity of the tube the sh unt capacity
of the network. one physical capacitor is e limi­
nated. In practical cases the series resistance of
the crystal unit will be small compared to the
reactance of the physica l capacitor shunt ing the
crysta l so tha t th is capacitor ca n also be elimi­
na ted. It is a lso necessary to add a grid resistor.
T he resisto r can be pu t at eithe r end of the
impedance transforming network; si nce the crys­
tal end has the lowest rJ. impedance. the grid
resistor will be placed in shunt with the crystal.
This will not degrade the performance of the
crystal uni t since a typical value of grid resisto r
is lOOK ohms wh ile the series im peda nce of the
crysta l un it is typicall y less th an 50 ohms. The
circuit is now as shown in fig. 9.

,.

Coil Data

The only problem that remains is to specify
the coi l. The coil must resonate at the operating
frequency with the input capacity of the tu be.
As me ntioned above. the input is difficult to de­
termine exact ly so that the coil must be made
adjustable .

The impedance inverting coil used is %" long
by 1f4" diameter close wound with # 20 enamel
wire (8 turns); the slug is green-dot iron. If the
best adjustment seems to be obtained with the
slug in the maximum inductance positi on. th~

inductance is probably too small and the COIl
shou ld be rewound keeping the sa me dimensions,
but using the next size smaller wire. If the best
adjustment seems to be with the sl~g removed,
the coil is probably too large and It s.hould ~
rewo und using the next size larger Wire , again

Fig. 8 - The Miller oscillator modified by mea ns of on
impedance inverting q ua rter-wove transmission line en­

ables series mode ope ra tion of th e crystals.

'c
f 000 000'

I
T"•

•ZH-·

z.; = Z e' (I)
Z ,.

The reverse is also true. T he equivalent of a
quarte r-wave matching section can be made from
lumped constants in the fo rm of a pi-sect ion ne t­
work shown in fig . 7 where X L equals X ~ a t the
frequency of opera tor. The characteristic impe­
dance of such a section is given by Z~ = X L= X~.

For our purpose we will place a crystal. operating
in the series mode. at one end of the network: this
will be transformed into a high impedance look­
ing into the other end of the network. T he high
impedance end will be connec ted to the grid of
the osc illa to r tube as shown in fig. 8. In order to
obtain as high an impedance as possible at the
grid end of the network. Equation (I) shows
that (a) the crystal series resistance should be
as low as possible and (b) the characteristic im­
pedance of the quarter ~~ve section sh~uld .be
as h igh as possible. Condition (a) above Implies

Transmission Lines

It can be remembered from transmission line
theory that a quarter-wave section of transmis­
sion line has an impedance inverting property.
In fig. 6. if the load impedance Z L is less than
the characteristic impedance. Z~. of the quarter­
wave section. then the impedance seen at the
input terminal s of the line. Zln. is greate r than the
characterist ic impedance of the line. Mathe­
ma tica lly :

'----~---~• Z ·
l ..'~

variable frequency osci lla tor apply equally well
10 the crysta l co ntrolled case.

There aTC many other circuit configurations
using series mode crystals. too numerous to de­
scribe here . However, a modification of the
~I i ll e r circuit to use series mode crystals will now
be described.

As mentioned above. the series resonant fre­
quency of a crys ta l will depend only o n the crys­
tal unit itself: the stray capacity across the
crystal will have only a ..'c ry minor effect on the
frequency of oscillation. The Mille r circuit can
be easily adapted to U~ a crystal in its low
impedance (or series) mode by use of an ani­
ficial quarter-wave line.
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l1 -The oscillator-multiplier choin a bove uses (I se ries mode overtone crysta l. Only two tubes are
re qui re d to provid e on opproximate o ne wolf output in the two meter bond .

I' _ Ep ' (r I · )
;r - 2H

z

where R .. is the crysta l se ries resistance . The
dissipat ion for most types of overtone c rys ta ls in
the 25-75 me frequency range should be less than
, .II·_ ml iwatts.

As a fi nal test. before putting an y overtone
osci llato r in to actual ope ra tion. a rece ive r should
be tuned to a pproxi mately o ne-third the name
pla te freq uenc y (assum ing a th ird overto ne c rys­
tal ) for ev idence of osc illa tio n at the funda­
mental. Any signa l ou tput indicates that the
crysta l is osc illa ting at its fundame ntal frequency
instead of the o vertone frequen cy and that the
osc illa to r tube is ac t ing as a freq uency m ultiplier.
The output will therefore he high in harmonic
conte nt (ha rmonics o f the fundam ental ) which
would not be present if the crysta l we re oper­
at ing o n its proper mode. These harmonics a re
not onl y undesira ble in themse lves but they rep­
resent e nergy that could better be used at the
desired freque ncy. In addition. inad vertant op­
era tion of an overtone c rys ta l a t its fundamental
freq uency a lmost a lways results in excessive
c rys ta l d issipation wh ich ca n ca use a high drift
ra te or even damage the crys ta l.

T he abse nce of any output at the fundamental
frequency or m ulti ples the reof (except of course
the desired overtone and m ulti ples of the desired
overtone ) insures that the crysta l is ope rating in
the proper fash ion.

Use of the mi nimum voltage adjustme nt pro­
ced ure previously described will give optimum
pe rformance of the osc illato r.

Although overto ne crystals are not capable of
dissipating as much power as c rys ta ls opera ting
in the fundamental mode, it is possible neverthe­
less. to obtain. from properly adjusted and con­
trolled overtone oscill ators. a reasonable amount
of power with a min imum number o f envelopes.
As an example. the oscillator-buffer-tripler com­
bina tion used by the au thor to go from 48 me to
144 me is show n in fi g. II. In th is a rrangement
the triode sec tion of a 6US is used as the oscilla­
to r opera ting on 48·49.3 mc. The pentode sec tion
of the 6U8 is used as a buffer am plifier. The
drive for the buffer is tapped down from the
oscillator tank circuit to avoid overdriving the

[Cv lll i fll l£,d V II page 105]
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keeping the same dimensions. Keeping the sa me
physical dimensions and changing only the wire
size insures that the inductance is changed by
cont rolled amounts. I have found that thi s is a
better procedure than keeping the same wire size
and changing the coi l di me nsions.

If the coil is to be made adjusta ble. so me in­
dicat ion must be pro vided to tell when the proper
adjustment has been made. It is be lieved that thi s
"proper adjustment" problem has been the prin ­
cipa l reason that the performance of se ries mode
overtone osc illa to rs has not been as good as it
should be .

Fig . l O-Circu it of a MilJ£T oscillato r modifi e d with on
imped a nce inverting qucrter-wcve transmission line and
an r.f . voltmeter circu it to a id in the a d justment af

ind ucto r I ,

Adjustment Method

When the osc illa to r is operati ng o n the proper
freque ncy. the crysta l will be in series resonance
and the r.f. vo ltage ac ross it will be a min imum.
Hence hy placing an r.f. vo ltmete r ac ross the
crystal and adjusting the grid coi l fo r min imum
voltage. o pera tion of the crystal at its series
resonant freq uency can be dete rmined. For con­
venience . the vo lt meter circuit ry can be made a
pe rmanent part of the osc illato r and a d.c . test
me te r connect ed to test points for tune up. A
complete osc illa to r and voltmeter ci rcui t is give n
in fig. 10. The voltmete r has an in put impedance
of approxima tely SOK ohms; since the series re­
sistance o f the c rys ta l unit is less than 50 ohms
the effect of the voltmete r is negligible . In fact ,
when testing. connecting the 500 mmf capacitor
to the crysta l no change in the osc illator beat
note co uld he detected by ea r.

The voltmete r a lso provides a convenient
method of measuring crysta l d issipa tion. The
d .c. voltage developed across the lOOK voltme ter
resistor is very nea rly eq ual to the peak value o f
the r.f. voltage across the crys ta l unit. The d .c.
voltage is given by 100.000 1,1•. where Id,· is the
meter read ing in am pe res. He nce
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CQ Reviews:

The Atka Mini-Keyer

T
H E Atko Mini-K eye r is an automatic ma­
chine which transmits aud ible code from
a perforated tape for instruction and prac­

tice in the reception and transmission of code
signals. It also may be used to key other tone
sources or a transmitter.

A ditl1culty often encountered with simila r
devices is that the sending speed is inaccurate.
difficult to adjust and sometimes erratic. Abo .
special ta pes, perforated to fil the particular mac
chine. must be used . The Atko utilizes a standard
Wheatsto ne tape which is perforated in accord­
a nce wi th the standard method . It may be
pu nched out by a regular commercial ta pe per­
fo rator. Accurate and stable code speeds of from
4 10 30 words-per-minute are obtainable a t 2 t
di fferent speed le vels.

The Minl-Keye r is a com plete uni t which.
besides the automatic keying mechanism. in­
cludes a tone osci lla tor. lo udspeake r. vol ume a nd
pitch controls. A pho ne jack also is included
from wh ich lip to ::!5 pa irs o f headphones. con­
nected in parall el. may be opera led . An ex ternal
speake r ma y be also driven from the phone jack.

A key jack makes it possible 10 pl ug in a hand
key in o rde r to pract ice o ne's ow n se nding using
the unit's tone osc illat or a nd speaker. A most
adva ntageous feature . in this rega rd. is that code
tapes a rc ava ilable with do uble or tr iple spacing
be tween the c ha racte rs. so that the stude nt may
imitate th e characters during the pauses be twee n
th em by using a hand key plugged into the jack.
This will provide sending and receiving practice
a t th e same t ime. It also will help the beginner to
lea rn the characters more by the ir sound rat her
tha n by a specific number or sequence of dots
and dashes. Besides this. it will provide a lapse
of time between characters for their recognition
and for writing them down on paper.

Fig . 1- Th r. o d ing diogrom of the Atko Mini.Keye r. The
two rocker orms a re stacked one obove th e othe r.
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The Atka Mini-Keyer o utomoticaf ly tronsmi ts code sig­
na ls from a perforated tope . It is 0 se lf-contoined unit
operoted from 0 117 volt 60 cycle e.e. source and it
inc ludes 0 tone c scillotcr with monitoring le cdspec ke r.
The tape is cperc ted by 0 synchrono us motor and its
speed can b. odjust.d. a s needed. by cha 1ging th e
capstan for o ne of a d iRe rent size . The ca psta n is a t
the fo wer left with the sma ll block knob on to p of it.

Circuitry

The Mini-Keycr is powered f rom a 117 vol t
60 cycle a .c. source a t a power drain of 10 walls.
It e m ploys a transistorized tone osci lla to r opcr­
atcd a t a low d.c . potentia l from a 6 volt trans­
former with a solid-sta te voltage-dou bler c irc uit.
The unit is ready to go as soon as the power
switch is turned on.

'I he tape is operated by a 60 cycle synchronous
motor which has a built-in speed-reduction gea r
to provide a capstan speed of exact ly 18 r.p. m.
The motor run!'> with the same precision as a n
electric clock . thereby ensuring a n accura tely
known and stable code speed.

The tape used by the xt in i-Ke yer is standard
commercial. canary colored oiled pape r ta pe ,
IS /3::!" wide and .OO-t " thick . Three rows of
holes are perforated along the ta pe. T he center
ruw is not used by this keyer. Only the two
outer rows contain the necessary code in forma­
lion. Each reel of tape furnishes approximate ly
one hour of code at a speed of 10 w.p.m.

Ke ying Mechani5m

The automatic keying mechanism functions as
follows. Refe rring to fig. J. the ta pe is taken from
the supply reel. passed over the tape guide.
around the a nvi l and be twee n the caps ta n and
the idler. "I he motor rotates the ca pstan, the
bearing surface of which is serrated so that it



will grip the tape and pull it along while the
ta pe is held firmly aga inst the capstan by the
idler with sufficient pressure to avoid slippage
( the idler is rubber- tired and spring-loa ded). T he
speed at which the tape is drawn depe nds on the
diameter of the capstan which is made removabl e
so that different diam eter ca pstans may be inter­
cha nged to produce any desired code speed.

T wo rocker arms are mounted on a pivot. one
above the ot her. Each arm has a feeler poin t at
one end and a contact point at the ot her end.
As the tape is drawn around the anvi l. the feeler
points fall into the two outer rows of holes in
the perforated tape. causing the arms to swing
slightly counter-clockwise and mak ing the con­
tact points close. When one of the feeler points
falls into a perforation . the closing of its con tact
point actuates a relay which turns on the tone.
In a similar manner. when the other feele r point
falls, the tone is turned ofT.

Code Speed

The Min i-Keyer is supplied with one 16
word-per-minute capstan. Oth er standa rd cap­
sta ns are available for code speeds of 12. 14. 18.
20. 22, 25 and 30 w.p.m. In-between speeds are
obatined by the use of tapes with double or
triple spaced cha rac ters. When these tapes are
used, the train of characters will pass at a word­
per-minute rate of one-half or one-third of the
speed marked on the capstan in use. For instance;
when a 12 w.p.rn . ca pstan is used. the rate with
a double-spaced tape will be 12 -i- 2 or 6 w.p.m.
For a triple-spaced tape it will be 12 -;- 3 or 4
w.p.m. Normal spacing. of course, will provide
12 w.p.m.

When tapes with other than normal spacing
are used. it shou ld he noted that although the
w.p.m. rate is slowed down. the forma tion of
each cha racter wi ll be made at the speed fo r a
normally spaced tape at the capstan rating. The
full effec t of a slower speed thus may not be
realized: however. by having the individual char­
ac ters for med at a faster ra te. the student is aided
in recog nizing them by a more rap id sound and

thu s is bette r prepared fo r an ultimately faster
overa ll code speed.

Ava ilable Tape s

Three reels of prac tice tape are furnished wi th
the Mini-Keyer. These contain triple-spaced
tapes co mprising lessons I. 2. 3 and 4 from a
series of 10 lessons. The rema ining lessons are
available at additional cost. Specia l CQ or test
tapes with ca ll signs or othe r mat erial. for auto­
maticall y keying a transmitter. are avai lable to
o rde r. T hese tapes gene rally are not wound on
ree ls. but arc short lengths with their ends joined
together to form a closed loop which makes an
endless belt that will repeat the signals con­
tinuously.

P e rformance

Putt ing the Mini-Keyer th rough its paces
proved it to be an excellent device. Accu rate and
stable code speed. clean keying and tonal quality.
convenience of setup and adj ustment along with
fine overa ll performance was experienced. No
tearing. enta ngling. jumping. dam age or jamming
of tapes was encou ntered, nor was any erra tic
opera tion found.

The tapes wi th ex tra spac ing between the
lette rs and the pract ice-keying feature. avai lable
between charac ters . proved to be exceptiona lly
helpful to the beginner. and it was surprising to
see how rapidly code co pying and send ing could
be mastered as well as the sho rt time that was
required for raising one's code speed.

There is no take-up reel fo r the tape which
has passed through the keye r. so the question
might arise as to what should be do ne with the
run-off tape. Simply placing the Min i-Keyer near
the edge of a table and lett ing the tape fall int o
a smooth box or basket placed on the fl oor
below. in the same manner as ticker tape is han­
dled. will keep the tape togeth er and fro m en­
tangling. thu s posing no problems in respect to
tape damage or rewinding it back on the reel
by ha nd.

[COlltillflCd 0 1/ /I(/}.:£' 1051

The Atka Mini-Keyer placed near the edge
of a d esk to ena ble the run .through tape to
fall into 0 receptacle p la ced on the floor
below. A key may be used for send ing prac­
tice between tr ipl e-spaced tape characters

a s exp lained in the text.
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New Amateur Products
New Lightning Arrester

A IlArTED from a surge arreste r origina lly designed to protect
1'. electronic gear aboard military ai rcraft. Hy-Gain's LA-l
ligh tn ing a rreste r can be easily insta lled in the 52 or 72 ohm
coaxia l feed linc 10 any ham antenna. It is cla imed to be the
only lightni ng arrester on the ma rket today that will effec tively
reduce static build-up arou nd any an tenna system and safely
bypass to ground ten or more d irect lightning hits. T he LA-I
arrester is available fro m any of Hy-Gain's distributors for
) 19.95 net. Circle A on page 110 fo r furt her infor ma tion.

Saturn 6 Matching Transformers

l " II E old standby of 6 meter mobi le en thus iasts. the
Hi-Pa r Sa turn 6 halo anten na now can spo rt a new

loo k wit h the Model :\.1T-1 Matching Transformer. The
MT·l eliminates the need for the old coaxial ba lun
with its man y construction problems. Performance is
improved and feeding becomes a simple matter of
threading a coax co nnecto r onto the MT-I. The price is
$4.95. For furt her information circle R on page 110.

Waters Illuminated Control Knob

FOR the ham who has everyth ing (almost), Waters
Manu facturing Inc. introduces an illumina ted co ntro l

knob fo r use on the ir coax switches o r any othe r control
with a v.. .. diameter shaft. The novel item has a red il­
luminated pointer on the knob and projects a bea m of
ligh t on the panel. T he knob req uires no behind-the-panel
changes; wiring fo r the e-volt lamp is th rou gh a single wire
with the shaft serving as ground. Price is $5.00. Circle C
on page 110 fo r more information.

Turner Model 454 SSB Microphones

AN EW series of microphones is now available from the
Turner Microphone Co.. des ignated the Model 454 .

Audio response is from 300-3000 cycles, ideally suited for
s.s.b. Two varia tions are offe red: l\1odel 454X wi th crysta l
ca rt ridge and -48db output level and Model 454C with a
ceramic ca rtridge and - 52db output level. Coi led cords are
standa rd. T he 454 switching arrangement is versatile. offering
push-to-talk or vox operation with the " lever-lock" feature .
Am ateur net is $ 15.90. For furthe r de tails circle D on
page 110.
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URBAN LE JEUNE, JR. ' , W2DEC

The following certificates were issued between the period from Jan uary eth. 1964 10 and including
Fe bruary Srd. 1964:

CW-PHONE W AZ

TW O·W AY SSB

PHONE WPX

MIXED WPX

D an Antoni
Ro bert A . McLw gh lin
Robe rt A . Dessert
G eorge s . r. Heertnga
R . l. G ta tsner

Conrad G lade

Oskar Koehler
Stephen J . Johnson
J ohn Flinn
A nto nio N ova tes

Wm . A . W ragg

E lwood R . Jo hn s
Leste r A . J effery

SSB WPX

CW WPX

E P J RO

YO.1ZA
KG6AJIJ
KG6A lO
PJ 2A A
G 61.X

DUJV
K .1l X N
W OQ OG
HK7Zl

V E3UQI>

W 711TH
W~WT

107

'"'"".
160
''I

213

:!16
227

'"".
510
m

U r i Benar !
R. B . T odd
Reg Heck
J . H . Wilson
Ku ibyshev R ad io C lu b
Meryl Burns
W . C. Gosch
Herbert Bubel
R . C . W ild e
Mate Stambu k
Charl es 1\L Allen
Ro n W . Wri)/.hl
Sus! Liebig
R. Max Ka iner
F rank W. P re ttte r
G . W ild i
El wood R . J o hns
W a ller W . L. H ein inger
A . A ltomari
F ranz T u m a
E. C . T itco mb
G eorge W . Rosch. Jr.
S. Bro ugh to n
Francesco De G troncott
T . Frank Sm ith
A . :\1. Sorague

4X4J N
K i\QJlI
V EKRG
W7Dl.R
UA 4K II W
W 4ZY S
W1 C U X
DUiC Il
K60H J
YU I EH
W JQQL
ZLl AM O
DJ2YI.
DLlM E
K6JI C
HU9J G
W 71H II
PY IAOA
W KQ W I
O E IFT
K6IJPR
W2WMG
W 71Y W
II BN U
W S; V A
WSQKZ

"..IK97
1 ~9~

" 99
1000
lQOI
1901
IQ()J
1904
l QO'
1'106
l Q07
190K
100'l
19 10
1911
1911
191J
1914
191 5
1916
1917
1918
1919
19:!0
192 1

ALL-PHONE W AZ
W 7DlR J . II. Wilson

84

"86

K~t.I0

W~QNW

K ISII N

Ke rm it Le hma n
J o hn W . Gov ier
G eo rge C . Bania

Antarctica: ZS2QK is a new entry to the Ant­
arc tic scene. He .prefe rs 14 rnc c.w.
Amcntlue Antarctict T hose stations whose last
letter follows ttle Z are loca ted in the following
spots : Anta rct ica- D. J. P. E. Q. F. B. L. H. N.
K. R. W. V. U. X; South Ork ne ys-A. G . ~ I ;

South Sandwich- Y; South Shetlands-c-C. I. O.
S. T. cTns NEDX A j
A I) Wcst Paklstnn: Ahmet. AP2A D. has bee n
active on 14.290 kc and 14.31 0 kc s.s.b.
C Elt Ew"ter IsI.md: C EOAC advises through
CE3AG Ihat he opera tes randomly three da ys
per week o n c.w. from 14.000 to 14.1 00 kc usu­
a lly at 02:00 and 1300 GM T . On other days. he
cannot use the meteorological radio sta tion.
CEOX San Felbc Early April should see \V9EVI.
W6HA W and company descended on San Felix
en mllSS. All bands and modes will be used.
C R4 Cupe Verde Islands. C R4AD now has the
11B9TL s.s.b. rig and is active on three crysta l
freq uencies 14.1 05; 14,121 ; and 14,127 kc. (T llx
VERON )

· Uo", J 5, H azlet , New J er ltoey 07730.

CR8 T imor: C RXAC is tempo rarily Q RT with
receiver trouble. but C R8AD remains active
daily with low power in middl e of 14 me c.w.
band. ( Tnx WG DXC )
ex Urueuay: Enzo. CX2AJ. an o ld t imer who
will be remembered by pre-war DXers has re­
turned to the air working all bands c.w. and
phone.

WAZ 'and WPX
The " ':A Z and \ VP X certificates are awarded by
the CQ OX depart ment. W A Z is i... ...ued for proof
of contact ~ uh the 40 z o nes of the world a s shown
o n the officia l \V A Z Zo ne ~ta p. WA Z is Issued in
three cla sses. r.e . A ny m od e, a ll phone a nd all
s.s .b . For complete rules. see the J a nua ry, 1962
CQ. page ~O .

WPX is issued in four classes. l .~ .• all c.w .• a ll
phone. all s .s .b. and ~Ibed . T he number o f prefixes
required a re : C .w.-JOO; Phone-JOO; $.5.b.-:!OO; M b ed ­
~OO. For complete rules. see J a nua ry. t 962 CO.
page 52. W A Z app llcario ns, Zone M a ps a nd WI'X
applications ma y he o bta ined from the O X Ed ito r
a t the add ress shew n a r the head o f th is colum n .
P lease send a self-add ressed . stamped envelope or
a self-addressed envejope a nd an I Re . AU applica­
t io ns should be seru directly to the DX Ed itor.
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lA5HE .. 351 W3VSU ... .300 W6VY .. 570
ZS61W •.. 350 W4NJF •.... 300 W5LGG 565

KORDP . 300 W4BYU 557
SSB WPX YE3BKL 300 K2lKU 555

W40PM 506 KJ SHN 300 W3AYO 552
MP4BBW 462 K2POA 300 YUI AG 552
HB9TL 452 WOCVU 29J HB9EU 551
W3NKM 45J GI6TK 278 WoMCX 529
G8KS , 450 K50GP 277 W2GT 528
K9EAB 439 K80NV .. 275 DL3RK 525
G3AWI ,428 YE3ES 274 OJ2KS 524
G300 424 K2JFY .. 266 G8KS 520
G3N UG 423 K2MGE 263 OUFF ... 519
W3MAC ,403 W3AYU 262 K9AGB SID
WIORV 370 W4EEU ,262 PAOLOU .. 510
W2HXG 359 DLIPM ,257 HK3LX .... 508
T1 2HP ,356 XElCY ,256 W4BQY .., 505
W6YMV ,354 G3FKM ,255 W3KPD .. SOl
IlAMU .. ,, 346 UR2AR 255 W8UMR 500
PZIAX 345 WUQ 253 lA5HE 500
KlIXG ,344 W6U SG ,252 KP4AOO 500
W6RKP 343 K2ZKU 251 ST2AR 489
YE3BQP 334 Mixed WPX JA21W 480
W4RLS 322 W3CGS .. 475
W2VCZ 320 W40PM 658 W9FVU 474
WIUOP ,318 G3DO ,624 G3HaA 469
W2YBO 31 8 W9YSX 622 G3FKM 463
W8PQQ , 3J5 W8WT 62J DUYA 456
WA2 EOQ 3J5 K9EAB 606 WI0RV 455
K4PUS ... 305 W8J IN . 605 VK2DI 454
DJ3CP 304 W3NKM ... 605 WeZBQ 452
WA2SFP 300 W30CU 588 G3NUG .., 452
K2TOI 300 W9DWQ .., 57J GI6TK 450

WPX HONOR ROll

W7ABO 419 K9EAB 450
H89TT 419 W6YV 448
KH6BLX 418 G8KS 430
UA41F 417 VK6RU 421
K2PFC 41 5 W3AYD ..•.420
VK3XB 415 F8PI ...•....41B
WIDGT 415 PZIAX 41 3
W5AWT 41 2 K2CIN 409
W5DA 412 Dl3TJ ,404
WA2DIG 411 OElFF 404
W2PTO 411 WIORY ,404
K5LZO ,411 WlUOP ,402
W40KP 410 W6USG 400
WICKU 408 YE3BQP ,386
K41EX 408 SP7HX ,381
K4JYE ,, 407 TG3AO 381
W5AFX 407 Ol6YM 376
W4CKO 407 W3DJZ 374
SM5AJR ,406 PAOSNG 369

G3FKM ,366
W8UMR 363
SM3AZI 362
Ol2UZ 361
SM3EP 361
WIDGJ 358
W5ERY 358
W6CHY 3 5~

W8JIN 356
G3GHE 356
CX2CN 354
PY2CK ..•.354
5A5TO ...••.353

CW W PX W2KIR 511 VE40X 461
W2GT 510 W9WIO ... 460

W2HMJ 685 K9EAB 510 W9WCE ....458
W8KPl 652 Dl3RK 509 W3BCY ... 457
W5KC 647 W8RQ 505 W7HDl •.. 457
W2AIW 617 W9UIS 505 OElFF 457
W2EQS 605 PAOlOU 505 F9MS " 457
W40PM 600 G3EYN .. 503 OK3EA 456
W6KG ,596 YUIAG 503 UC 2AR 456
ON4QX 579 W3GJY 50) K4TEA 451
W2NUT 571 W6YY 502 W)PCB 450
W8lY 570 Ol7CS 502 OllYA 450
W9UXO 566 K2CPR 501 Dl9KP 450
KGCQM 565 W9SFR 501 W8J1N 449
W50LG 564 W2EMW 500 W8KSR ,449
W2HO 563 W2FXA 500 W3AYD 443
W5LCC 558 W2MUM .495 w6UNP 442
W90WQ 556 W1WLW 494 VK3X8 439
OUQT ,552 LA3D8 491 W3BQA 437
K2ZKU 552 OK3bG 488 LA5HE 437
WIEQ 549 SM5CCE 488 VE3E S 433 Phon. WPX
W1I1B 546 W4BYU 487 G3HIW , 433 W9WHM 605
K2UKQ 546 W8PQQ 481 W8UMR 429 CTlPK ··· 603
W9YSX 544 ON4FU 479 WOAUB ,429 W8WT ... 589
W9GFF ,538 W4HYW 478 W2RA 428 G300 ····· 583
ITIAGA 536 W8lBX 476 K5L1A 428 CTlHF ··..· 565
SM7MS 534 W58UK 475 mU M8 428 MP'BBW 50'
C2GM 526 WOMCX 472 W3CGS 426
OKl SV 517 SP6f1 468 WIEIO 425 DJ3CP .. 473
K9AGB .. 515 W30CU 466 OE3WB 425 W9YSQ 471
KP4CC 515 K6SXA 464 KL7MF 424 W9UZC 462
W6WO 511 PY400 462 SM5WI 424 PAOHBO 453
DJ2KS 511 l A21W 461 wepcl 420 G3NUG 451

F UM ,,"W Crozet Island: Marcel. FB8\V\V. is now
active on 1·t.O-tO kc. The best time seems to be
I-tOO to 1500 GMT. Also watch 21 .0·m tc a t 1300
(jMT. Ma rcel is a good c.w. operator although
not familiar with ham procedure. This should
coun t as a new one. ( Fnx W2FZY and WCOXC J
F M7 Martinitluc: Joe. W40PM. and Pierre.
F l\I7WQ. wou ld like to thank the gang for their
ge nerous contribu tio ns wh ich enabled J oe to get
a HT-37 and a Skyline three-band Quad for
P ie rre replacing the equi pm ent which he lost in
a hur rica ne. T he receiver situat io n is not as yet
re solved. Joe will be glad to help anyone needing
F M7. He skeds Pie rre on Saturday or Sunda y
at 2000 GM T . F~17WQ is on 14.125 kc a nd Joe
on 1-t.260 kc plus-or-minus a kc or two. depend­
ing on the QRM . Joe will be on fi ve min utes
ahead of time o n hi s own frequency listening

for a call from a nyone wi..hing to work Pierre.
liCK Galupaeos Is lands: True to promise,
HC8FN is now o n the air. Usually 20 meter
5.5.b. QSL via WA2WUV.
111.9 Korea: Aug. K2UV U. sho uld now ha ve h is
SR-1 50 on the a ir. Aug prom ises some good
Asia-type DXpeditio ns.
K A Japan: Curt. KA2CM . passes on the follow­
ing news fro m th e FEA RL.

Rece nt elec tion of officers produced the fol ­
lowing : President. KA2BW. Hill Weise. Yoko­
hama: Secretary. KA2CM . C urt Carter. Tokyo.
This makes the third consecutive time Curt has
been elected to that post. Bill. KA 2BW. ap­
pointed KA2LA. Lacey Aust in. QSL Ma nage r,
replac ing KA 2C M . who has held that post since
July. 1961. FEA RL plans to have its field day in
July. Bands a nd modes are as follows: 10-15-20
meters. c.w. a nd s.s.b.: 6 meters. a .m.

SSB DX HONOR ROLL
W2ZX 288
W8POQ 288
T1 2HP 283
PY4TK 279
K9EAB 279
K4T1L 279
W2YCZ 279
W2BXA ,27 8
W8EAP 278
WOQVI 278
K8RTW 276
W2TP 276
VQ4ERR 27 5
K2MGE 272
W2FXN , 272
W6UOU 270
HB9TL 269
WOQVI , 268
W40PM 265

W6RKP 265
W3LMA 261
PIIAX 261
G8KS 261
G3FKM 261
W51YU 260
OLlIN 258
MP4BBW 256
W3MAC 254
G3NUG 253
W6BAF 252
WOUUV 25 1
KIIXG 250
G2BVN 249
W6WNE 248
W6PXH 247
W8YBZ 246
K6LGf 244
K6ZXW 243

WA21ZS 240
WI AOL 238
P12AA 232
W70LR 232
K8Nla 232
Wi:lCVU 229
OZ7FG 228
K4AJ 226
G2PL 225
W4UWC 225
WA6EYP 222
WOPG t 22 1
WA6HOH 219
W3VSU 217
W4RLS 210
DJ3CP ... 207
WIICV 205
OH2NB , 204
W9SFR 203

ENDORSEMENTS

VE2BCK ...
KIRTB
W4LRN .
WIGOX .

100
100
100
100

ST2AR 100
VE2BCK ... 75
K9RNQ 75
KI RTB •.. 75

VE2BCK
UM8KAB
K9RNQ
KI RTB ..

50
50
50
50

Chuck, XW8AU!K4GTZ, 5howing his rig to the eve r
popular Phon , XWBAl. Chuck re ports that XW8DD a nd
XW8AN are pirate5 operating on IS ond 20. The only
lice nsed XWBs ore Al, AU, AV ond AP. Chuck menlions
the cond ition5 to the 5tot~s heve been very poor on 20
and he should be giv ing 40 0 try obout the time yo u

reed thi5.
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ATTENTION
SOMETIME in April. twelve men, inclUding M r.

Hjo rn Stath, leader o f the team, will leave a northern
Canadian island in a n attempt to reach the North
Po le . Norma lly, this isn't 100 unusual these days
e xcep t for Ihe Iact thai Ihi .. sclenntlc exped inon is
att em pt ing It by !oki!>! Amateur ra d io will be used
0 11 the trek ac ross the ice and ama teurs the world
o ver a re a ..ked 10 1",.",\,. keep their freque ncy clear.
T ra m,mill e r'l used will be a five watt s.s.b . tran"iCei ver.
a 10 wall tra nsm h te r, [c.w.) a nd a transis torized
sla nd hy eecet ver. O peralio ns will la ke place o n 1 ,10:5 ;
7.045; 14.{)()(); 14.115: 14,120 and 14..150 kc. The call
used will he LJ:!C and at var ious times durtng t he
ex ped ition it will he U :!C/ 2 / 3 a nd / 4. This is a
Norwegian expedit io n. so it is expec ted thai most o f
the com mu ntca uons will he directed to LA -stal ions.
Use good judge ment a nd do nOI QRM the freq uency.
Pel-e-a-s-e I

Tokelau soon.
4\\'1 Yemen: HB9AET/4W is quite workable on
14 me s.s.b. between 1000 and 1700 G M T .

HB9YG / 4W has also been active on 7 me c.w.
(Tux VERON)
STS .\Iaure'ania: Alban. 5T5AD. has been active
weekends o n 14 me s.s.b. He has a very good
signal. He is usuall y between 14.250 and 14.270
kc from 180010 1830 GMT. (Tux LlDXA )
60 6 Somali Republic: Bee. 606B\V has been
ma king this new prefi x available o n 14 mc s.s.b.
bu t also copies c.w. ( T lIx L JDXA )
7X2 A I~eria : 7X2VR. 14.1 90 kc a.m.; 7X2VW,
14.11 0 kc s.s.b.; 7X2 D D. 14.060 kc c.w. (Tux
WCDX C)
77.2/87.2 Neutra l 7.•o nes: Angus. HZ2AMS. is
now duly licensed as 7Z2A MS fo r the Kuwait-

The Cambridge Unive rsity Wireless Society goes o n on e xpedition every yea, around Easte r time. This is G3MZM
on the left ope rating th e h.f. rig and G3RSE at th e controls of th e top.bond rig du ring lost yeo,'s trip to the lsi.

o f Mon whe re they operated as GD6UW. All bands and modes ore used . (Tnx G3PlTj

KA2USF will be the League's ca ll fo r this
opera tion. same as last year. The sta tion will be
o pera tio nal from 000 1 GMT 3 July through 2400
5 July 1964. We a re look ing fo r any and all
a mateur rad io sta tio ns and hope to work 3.000
in 72 ho urs! Hope the gang all over the world
will help us attain that goal.
LAlli Jail :\1 :'1) ('0: LA4WH /P is now act ive o n
s.s.b. with a IfX-20. LA9PI/P is active o n 14.025
C.W . (TI/x NCD XC lIIIt' VERON )
SVO Cre ll': SV0WGG on 14.105 kc s.s.b . is a
new one on Crete. ( 1',,"," NCDXC)
SYO Rhodes: The most active sta tions on Rhodes
are SV0s. WD D. WF, and WG. All are active on
both c.w, and s.s.b. between 1300 ami 1730 GMT.

(Tux N /;OXC )
\'1\.9 Chrfsnuus Island: Ron. VK9XI, has been
very active weekends on 14.129 kc s.s.b. Most
preferred time seems to be about 1500 GMT.

(Tu x VERON)
"112K St. Kitts: Ken. VP2KM. is again active on
14 me s.s.b.: his favorite time is around 1300
G M T. {Tnx VERON)
VR6 Pltcuirm Tom. VR6TC. reports via \V50LG
that there will soon be two additional hams on
Pitcairn . one being his fi ancee Betty.
Zn 2 Gib r:.tUar: Terry. G3NPZ, has activated
ZB2AH on 14 me s.s.b. (T"x VERON )
ZD9 Gough Island: ZD9AM is active most Sun­
days on 14.130 kc s.s.b. between 1800 and 1900
GMT. ( T lIx VERON)
ZL4 Auckland and Campbell Islands: In addi­
tion to John. ZL4J F. Bill. ZL4LY. is now active.
Bill is a newco mer to ham radio and operates
on 14.020 kc around 0830 GMT. [ Tnx V ERON )
Z:\17 Tokelau: w yn, ZL3DX, will DXpedition to

This impressive looking rig, in reality, is a DXpeditionl
Shown at th e ope ra ting position is 11CWN and 11NU
who operated a s 9A1CWN and 9A1NU in San Marino.
All modes were used and all bonds from 160 meters to

2 meters. ( Tox W2GTj



80b, KA28C, uses this rig and a verticol to do a real
fine job on 20 meter e .m, ( f mc W20KM)

Saudi Arabia Neutral Zone (9K3) and as
8Z2A MS for the other Neutral Zone. Angus will
operate from both spots periodically using his
KWM - 1. He has crystals for 14.000 kc and
14,100 kc for c.w. and many for phone. [ T nx
VERON)
9KJ N e utra l Zones: LU2XL/9K3 is now on the
air. He is a W5 and will be there for two years.
He has been using a 14.270 kc s.s.b. (T" x W2GT)
91.1 Slerra Leuner T hanks to the NCOXC for
the fo llowing from Tom, 9LITL. "Many thanks
for your chatty lette r. 1 think the most interesting
side-shoo t of hamming is the many co ntacts one
makes with people of all places and, because of
this, I make it a point to answer each letter with
a letter.

" He re in Sierra Leone we have about 12 hams,
but less than half of th is number are active. The
climate plays ha voc wit h gear and we have no
corne r shop. But, between us we try to keep
someone on the air.

"We have recen tly formed the Radio Society
of Sierra Leone which has helped enormously in
bri ngi ng us together and help ing us to assist each
other with gear. Members active are myself on
c.w. only working 7, 14, 2 1 me: 9LIN H, who
uses my gear when I don't use it: 9LIJ R on 14
mc a.m. (he's practicing c.w. as he has done
none for 12 years): 9LUC. a .m. and c.w. I don't
know his band average; and 91. IHX on s.s.b.,
14 me only at present.

"9LI RO is on s.s.b. but know no details as he

These chaps a re no doub t discussing the best way of
removing HS from th e " ba n list." They a re, left to right :
Phil HS1P /W4lCY; Jonas, HS1S0 ell..X U6Q /C6RSM;

and John, HSIM /W4EAB. (TnK HSJP)
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is at Pepcl and I have yet to meet him. As yet. he
is the only ham here who is not a mem ber of our
Society but we have not yet heard from him on
his intentions.

"We have only one ham who is a Sierra
Leonean (all others European) and he is not
active at present. Now that we are organized. we
hope to bring more Sierra Leoneans into the
circle.

" My personal regret is that I am not able to
ragchew as so many chaps want 9L I as you can
understand . I try to counter this by answering
all letters."
9XS Rwandar 9X5!\ IH has been active weekends
on the low end of the 20 meter c.w. band. He is
a good operator and works contest style. QSL
via DLiLC. tTns VERON)

160 Meter News

Karl, DL IVU. made a new country available
to 160 meter butTs when he operated as 9A IVU
in San Marino. First \V was \VIBB for cou ntry
number 75 for Stu.

All the 160 meter boys will be saddened by
the passing of G6G :\.t. Harry Merr iman. Harry
is renow ned for many firsts in 160 me ter DXing

The " Second O p: ' designed by W910P is a twe -slded
circulor 11ide ru le measuring lO'h" which will prod uce
a ll sorts of good OX information a t the fli ck of th e Wri1t.
O ne b uck buys it from Heetre-v elee. Buchanan, Mich.

including the first G /ZL QSO with ZLJA H in
1953.

Some really fine OX was worked on 160 this
season including VP8GO. 9A IVU. HB9EO.
G I6TK. OH3 Y. O H0N I. OK3 BA. HR3H Il .
6YAXG. 5BHL. 5N2JKO. ZS2FM. KIDSH /
KG 6 Marcus. K IKSH /KG6 Guam. and
VK9GL.

It's not too early to start thinking about a 160
meter antenna for next season.

The Northern California OX Club has recently
elected a new slate of officers. They are Presi­
dent. K60HJ ; v.p. W6CB E; Secretary-Treasurer,
KL7DT B/ 6 and Directors W6SC and W4ERS.
Congratulations to their Bulletin editor Joe.
WAllTG Y, on the arrival of his first jr. op.

ZS SSB Convention

The first s.s.b. convention of South Africa will
be held on May 23. 196-1 at the home of ZS6IP.

LColI/illued on page 94]
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CALENDAR

SP OX C.W.

Starts : 1500 G~ll Saturday, April I I
Ends: 2200 G M T Sunday, April 12

T he ru les were a bit la te getting to us this
yea r, and the se lec tio n of da tes leaves mueh to
be desired . bu t at lea st the y a re in time for local
d istribut ion.

Due to inactivi ty in the ph one section. th is
yea r's con test is a c.w. only affair. It's the world
work ing the Po lish amateurs.

L Usc all bands, 3.5 through 28 me.
2. T he serial number will consist of the usual

six figures. RST report plus a progressive Qsa
number starti ng wit h 001.

3. Each completed contact cou nts I point a nd
the sa me sta tio n ca n he contac ted o nce on each
band for contac t and m ulti plie r credit.

4 . Your multiplier is determined by the nu m­
ber of SP call areas worked on each band, SPI ­
SP9. a possible maximum of 45.

5. The final sco re therefore will be the Qsa
points from all bands multiplied by the sum of
the multi plier from all bands.

6. T here are two sta tio n c1a ..sifications; single
o pe ra to r a nd multi -opera tor. M ulti -tra nsm itter
o pe ra tion is not pe rmi tted .

7. Awa rds will be made to the highest scoring
station in each classificat ion in each country . In
countries where the participation is high, a wa rds
will be issued for 2nd and 3rd place.

8. Use a sepa rate log sheet for each band and
sign the usual declaration that the contest rules
as well as the conditions of your license have
been mai ntained .

You r lugs go 10 th e Polski Zwi azek
Krotk ofalowcow. Contest Com m ittee. P.O. Box
320, Wa rsaw I. Poland. They must be in the
hands of the committee no later than Ma y 3 1st.
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Bette r check back to the February issue for a
detailed rundown of the rules.

It is rather late but log forms are available
from CQ. A large size self-addressed envelope
with sufficient postage of course. In a pinch you
can use the regu lar WW DX contest log form s.
with sligh t modifica tio n.

Deadl ine for mailing your log is April Juth.
and th ey go to : CQ WW SSH Contest, 300 West
43rd Street, New York 36. N.Y.

1 234 5 6 7

8 9 10 11 12 13 14

15 16 17 18 192021

. 22 23 24 25
126i27 28

FRANK ANZALONE". WIWY

&-7
&-7

27-28

CALENDAR OF EVENTS
CQ ww ox SSB
SP DX c.w.
Heiveu a 22
PAce c.w. do: Phone
Miswu ri Party
CQ Spri ng V II F
lIermud a Pa rt y
Georgia Pa rt y
USSR O X C W .
OZ CCA c.w,
01 CCA Phone
Rermuda Parl )'
QRP Party
Cite/BTU, Fil e Party
N at io na l F it'1d O ay
ARRL VIIF Part y
ARRL Field Oay

CONTEST

A pril 11 -12
April 11 -12
April 18·19
A pril 2~·26

Apr il 25· 27
M ay 2-3
May 3-4
M ay 9-11
M ay 9·1 0
M ay 9-10
Ma y 1"' 17
May 17· HI
M ay 23 ·25
M ay 29·June I
June
J u ne
J u ne

CQWW SSB

Sta r ts : 1200 GMl Saturday. A pril II
Ends : 2400 GMT Sunday. April 12

Rules are along the same lines as OU f WW DX
Contest in October. with o ne major exception:
your multiplier is determined by the number of
prt'/ixe.\ worked. not the Zone /Coun tries.

Here a re II few of the major items to remem­
ber.

J. Contacts wit h sta tions on oilier contine nts.
3 po in ts: the .\tIm f' continent. I point. Yo u can
work stat ions in your own country for prefix
credit but the contact will have no Qsa point
value.

2. Credit for a given prefix may he taken only
once, a nd 1101 o nce on each band.

3. The contest pe riod has been extended to
36 hours. bu t the rest period has been retained
and modified .

4. T here are two classifications. single oper­
a tor and multi -operator. S ingle operator sta tions
ea n compete for single band or all band awards .
M ult i-o pe ra to r stations howe ver will be judged
on a ll band operation only. M ulti-tra nsm in er
o peration is nut permitted.

5. It is suggested that a separate check list
of prefixes (as they are worked) be kept in ad­
dition to your log. Th is li st should be subm itted
a long with your log.

- 14 Sherwood Road. Stamford, Co nn . 0690.5.



A DX·pedition will be made by HB9KC/ p to the Jung­
Irec-Jech. (11.700 ft .) This will be in the rare Canton
of Va la is/VS. (This year HB stations will use the / p
p refix instea d of the former HB I for portoble opera·
tion.) Here is a view of the Sphi nx Observatory from

wh ich opera tions of HB9KC/ p will to ke place.

Helvetia 22

Starts: 1500 GMT Saturday, April 18
Ends: 1700 GMT Sunday. April 19

W ith a date a ll their own and activity promised
from ;'1 11 22 Cantons. this yea r's contest should
be a success. Pro viding of course tha t the HB
boys get a break in the conditions. T hey haven't
been too good the past two years.

This might be the year yo u work that el usive
rare Canton for the colorful H 22 cert ificate.

Complete rules and a list of the 22 Cantons
appeared in la,1 month's CALENOAR. page 63.

Your logs must be pos tmarked no la ter than
30 days after the e nd of the con test. T hey go to :
US KA T raffic Manager. H B9ZY. Meggen L U.
Switzerland. Applications for the H 22 Certifi­
cate, howe ver, go to HR9RK.

PACC

Starts: 1200 GMT Saturday. April 25
Ends : 1800 GMT Sunday. April 26

T h is year both c.w. and phone contest have
been schedu led on the same week-end. although
they are two separate activities. There will be
a wards to contest winners as well as credits for
the PA CC Award. for work ing 100 d ifferent PA
stations. T he committee promises to have at
least 100 different stations active.

Rules as well as a list of the II Pro vinces
used in the multip lier a ppeared in last month's
CA LENDAR, a lso o n page 63 .

Incl ude a sum mary shee t with your log a nd
a lso a signed statement that all ru les and regu­
la tions have been observed.
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Logs must be postmarked no later tha n J une
15 th and go to : VERON. Contest Ma nager
PA 0VB, Ke izerstraat 54. Gouda. Netherlands.

Missouri Party

Starts: 2300 GMT Saturda y, April 25
Ends: 0200 GMT Monday, Apri l 27

This is the first Missouri QSO Party organized
by the Northwest St. Louis A RC.
Ex.cha nl.:c: Missouri S/(I/ ;OIU--QSO number. RS/
RST report and county; A /I Olhers-QSO num­
ber, RS/RST report and State, Pro vince or
Country.
Scori n~: M issouri stat;mlJ-1 point pe r contact
and mu ltiply total by the number of sta tes.
provinces and countries worked; All Others-2
points for each M issouri station worked and
multiply the total by the number of differen t
M issouri count ies worked.
A wards: To the 5 highest scoring ~l i ssou ri sta­
lions. And to the highest scorer in each sta le,
province and foreig n cou ntry . (5 QSO mi nimum)
Awards will also go to the 5 h ighest cl ub scores
in the world .

There is no time limit or power restrictions.
The same station can be worked on more than
one band, phone or c.w.. for additiona l point
credit.

Suggested frequencies : C.W.- 3550 ; 7050;
14,050; 21,050 & 28,050, I'hone: 3850; 7250;
14,250 ; 2 1,350 and 28,650. V.h.f.ers are also
welcome.

Logs m ust be postmarked no la te r tha n May
30 and should be sen t to: Rich Zysk. K0G SV,
2528A West Sullivan Ave.. St. Lo uis. Missouri
63107.

CQ Spring VHF

Starts : I P.M. Local Time, Saturda y, M a y 2
Ends: I I' ,M. Local Time. Su nday, Ma y 3

Sec page 40 fo r ru les a nd other deta ils.

Georgia Party

Starts : 2300 GMT Saturday, May 9
Ends: 0500 GMT Monday, ~ I ay II

This is the third annual Georgia QSO Pa rty
sponso red by the Columbus A RC. A better
choice of da tes would ha ve been desirable.
Exchange: Georgia statiotU'-QSO num ber, RS/
RST report and county; A Ii Others-QSO num­
ber, RS/ RST r eport a nd Sta te. P rovince or
Co untry.
Scm"in).:: G eorgia stations-e-L points for each
completed contact a nd multiply total by number
of states. provinces and countries worked. (Ga.
to Ga. contacts are permitted for QSO points
and Georgia multiplier.) ; A /I 01l1('r.\-2 points
per contact and to tal multipl ied by the number
of d ifferen t Georg ia counties worked.
A'·.ards: Certificates to the highest scoring sta ­
tion in each sta te. province. country a nd Georgia
county. 2nd and 3rd place awards will be issued



if the number of entries warrant. There are also
awards for Novice and Technician in each
district.

There is no time limit or power restrictions.
The same station can be worked once per band.
c.w. to phone is permitted. but crossband con­
tacts are not allowed.

Suggested frequencies : C.W.- 1805; 3590;
7060; 14.060; 21.060. A.~ I.-3995 ; 7260; 14.260;
21.310. SS .B.- 3975. 7205. 14.290. 21.410.
Nov ices should try 3735. 7175 and 21.110.

Logs should show dates. times. station worked.
exchanges sent and received. fre quency, type of
emission. a nd a signed declarat ion that all con­
test rules ha ve been observed.

Your log should be postmarked no later than
J une 15 and go to: CA Re c/o Clifford R.
Wa tson. K4A D U. 5224 Morris Avenue. Colum­
bus. Georgia 31904 .

OZ CCA

C.\\'.-May 9·10. Phene -eMay 16-17
Starts : 1200 G~I T Saturday
Ends: 2400 GMT Sunday

This is the 13th OZ World W ide contest.
Operation is not confined to working OZ stations
only but amateur statio ns in all countries. Con­
tacts with OX. OY a nd OZ sta tions however are
worth double point value. C.w. a nd Phone are
two separate contests. cross-band contacts are
not permitted and participat ion is limited to
si ng le opera tor stations.

1. Usc all bands 3.5 th rough 28 me.
2. Ser ial numbers will be of the usual five

a nd six figure variety. RS or RST report plus a
progressive 3 digit QSO number star ting with
001.

3. Each completed contact is good for 3 points.
however contacts with OX. OY and OZ stat ions
are worth 6 points.

4. The mult iplier is determined by the number
of countries (A RRL DXCC list) worked on each
hand. Each call area in the following countries.
W / K . VElVa. PY. LU. VK and ZL will also
be considered a multiplier.

5 . The final score therefore will be the total
QSO points from all bands multiplied by the
sum of the multiplier on each band.

6 . Certificates will be awarded to the highest
scorer in each country and call areas as indicated
in ru le 4 above.

7 . Your log should show in this order: I. Date
and t ime in GMT: 2. Sta tion worked; 3. Country I
country district ; 4. Progressive multiplie r for
each band. 5. Serial number sent; 6. Received ;
and 7. QSO points .

8. Include a summary sheet showing your
scoring. name and address in BLOCK LETTERS and
sign the usual declaration that all rules and
regulations have been observed.

~lail your logs no later than June 15th to :
The E.D,R. Contest. Contest Com mittee . P .O.
Box 335. Aalborg. Denmark.

USSR C.W. OX

Starts: 2100 GMT Saturday. May 9
Ends : 2100 GMT Sunday. May 10

Once again the USSR's Federation of Radio
Sport is sponsoring its a nnual Rad io Day DX
contest. This year they moved the date to a week
later. posing a serious conflict with the OZ·CCA
contest.

Rules. awards and etc. are the sa me as in
•previous years.

I. This is a C.W. contest only, 3.5 through 28
me.

2. T he usual six figure serial number. RST
report plus a three digit QSO number starting
with 00 1. (USSR stat ions will send the num ber
of their Oblast instead of the QSO number.
Therefore it will always be the same for each
contact) .

3. Each contact counts one point.
4. The sa me station can be worked only once

o n each band.
5. The multiplier is determined by the number

of different countries worked on {III bands. N ot
the sum total from each band .

6. Therefore your final score will he the total
number of contact points multiplied by the num­
ber of different countries worked.

7. Only 12 hours of continuous operating time
out of the 24 hour contest period will be judged
in the scoring. Indicate this 12 hour period in
your log.

Awards wi ll be made on the basis of all band
operation. Awards will be made to both single
and multi-operator stations in each country as
follows : 1ST PLACE- A 1st degree cert ificate and
a contest badge: 2ND & 3RO PLACE- A 2nd degree
certificate and a contest badge. 41H & 5TH P LACE
- A 3rd degree certificate and a contest badge.

Each operator of a multi-operator sta tion will
al so receive a badge.

Contacts on contest logs can be credited for
the following:

I. \V 100 U. for working 100 different Soviet
sta tions;

2. R 6 K. for contacting all six continents;
3. R 150 C, for working 150 different coun­

tries.
Your logs should be mailed no later than Ma y

30 to: T he U.S.S.R. Central Rad io Club. Att:
Chief J udging Boa rd . P.O. Box 88, Moscow,
USS R.

CHC/HTH/FHC Party

Start s: 2300 GMT Friday. M ay 29
Ends : 0600 GMT M onday, June I

1 his yea r's party has also included the YL
International SSB·ers. There will be cert ificates
galore as well as special Trophies for the "Top
Banana" in certain categories.

Rules will be outlined in next month's CAl EN­

ICotllitlllcd 011 page 96]
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GEORGE JACOBS ' , W3ASK

1I 0 w 'ro U st' TJ-H' s f. C IU.RTS

LAST MINUTE FORECAST
V Qy-to-VQY Conditions and QUQ/it)' /0' Ap,iI

Sunspot Cycle

The Zurich So lar O bservatory reports a
month ly smoothed sunspot number o f 15 for
January. 1964. A smoothed sunspot number of
25 is predicted for April. 196-4 as the sola r cycle
continues to decl ine slowly.

· 11307 Clara Street . Silver Spring, Md. 20902.

D
URI/'IOG the daylight hours of April. 20 me­

ters is expected to be the best band for
DX propagation. DX conditions on 20

are expected 10 peak short ly after sunrise and
agai n during the la te afternoon hours. with fai rly
good openings predicted to almost all areas of
the world . Few 10 or 15 meter DX openings are
forecast for April. bu t some may occur to
southern or trop ical a reas during the hours of
day light.

During the period from sunset to sunrise. 40
meters is expec ted to cont inue to be the best
band for DX propaga tion . Fairly good openings
to many areas of the world are al so predicted for
80 meters dur ing the hours of darkness. and
some 160 meter DX o penings may also occur
during th is pe riod.

Ionospheric abso rption continues to increase
in the northern hemisphere during Apri l. as the
sun rises higher in the northern sky. T his may
result in somewhat weaker signal levels duri ng
daytime openings on all ba nds. Atmospheric
noise (s ta tic) a lso increases during April. as
thunderstorms become more numerous. This
should result in so mewha t higher noise levels,
especia lly on 40. 80 and 160 meters.

VHF Openings

Meteor-type v.h.f. ionospheric openings are
most likel y to occur du ring the Lyrids meteor
shower which shou ld lake place during April
19-23.

Sporad ic-E propagat ion begins to increase
during April. and this is expected to result in
numerous short-skip openings. up to distances of
about 1.300 mi les. on 10 and 6 meters.

V.h.f. aurora l-type openings are al so likel y to
occur during periods o f ionospheric stormi ness.
Check the " Last Minute Forecast" a t the begin­
ning of this column for the dates during April
which are expected to be "below normal" or
"disturbed."

D-E

E
E

CoD D
D·E E

A· R IJ-C C·D

C
D

Forecast RtltillX &: Q/I(l1i(l"
( 4) (3) (2) ( I)

A A·B D-C C
U tI)'!

Above Normal: 13, 1 1. 1~
No rmal : 3-7, 10. 11. 14· 17,

19. 12. 14. 27·30
Helo w Normal : 2. 8·9. I I,

IH. 20. 13. 26
Disturbed : I

T he fo llowing is an explanation of the symbols
mown above. and in..rructtons for the use of tbe
CQ propagation prectcnons :

I-Enter P ro pa gation Charts o n follo ..... lng pages
under appropriate hand and distance o r geograph ical
a rea columns. Read predicted times of band o pen­
ings at Inrersecuon of hath colum ns .

2-Follow i n~ each predicted lime or band open ing
is a Iorecast ra ting w hich Ind icates the relative
number of d ays the ha nd is expected to open during
each month o f the roreca« per iod . T he h igher the
rat ing . the more frequent Ihe opening. as follows:
(4) ba nd open more than 22 days each month; (3)
between 14 and 21 days; (2) between 8 and 13 days;
( I ) less than 7 days.

' - \Vith the forecast rating no ted above. st art with
the num bers in r.arentheses a t the top of the "Last
M in ute Foreca st ' appea ring above. Read down the
table fo r a d ay-to -d ay fo reca st o f p ropaga tion con­
ditions in terms o f Abo ve N ormal (W WV rating
higher than 6) ; Norma l ( WW V rat ing S-6): n eto w
Normal ( W W V rating 4); Di stu rbed ( W WV ra ting
less than 4). T he tetter !>ymbols ( A-E) describe
recept ion conditions (!>ignal quality . noise and
fading levels expected for tach day of the month
and ha ....e the following mea ning!> : A~xcellent open­
ina with st rong, st eady signals.; R- good opening.
moderately strong signals. little fading and noise:
C- fa ir o pen ing, signals fluc tuating between moder­
ately st rong and weak: D-poor open ing. signals
ge nerally .....eak and considerable fading a nd no ise;
E-poor o pcn in!/: . o r none at aIL

4-Th is mo nth's OX Pro r a gatio n Charts are ba sed
u pon a transmitter power 0 2S0 .....ens c.w.: SOO watts
s.s .b.• or 1000 walls d .a.b. into a dipole antenna a
qua rter- ..... a .... e above ground on 160 and flO meters.
a ban-wave above ground on 40 and ~O meters. and
a wave-length above ground on 15 and 10 meters.
For each 10 db gai n above these reference levels, re­
cept ion qua lity shown in the " Last Minute Fo reca st "
will improve by o ne level ; for each 10 db loss, recep­
tion will become poorer by one le ....e t.

S-Local St andard Time for these predictions is
based on the z-t-hour system.

6--The Eastern USA chart c an be used in the I.
2. 3, 4. 8. KP4. KG 4 and KV4 amateur call areas:
The Ce ntral USA Chart in the S. 9 and' areas, and
the w e ste rn USA Chari in the 6 and 7 a reas. The
C harts a re valid th rough May 31, 1964, and are p re­
pared from basic propa ga t jon data published monthly
by the Cem rat Radio Propagatio n La bora to ry of the
N ational Bureau o f Standard s. Boulder, Colorado.
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New WWV Propagation Forecasts

P ropaga tion forecas ts, prev iously broadcast
by W\VV at 191h and 49 'h minutes after each
hour. are now broadcast ever)' fi ..'e minutes. T he
forecasts a re given following the station an­
nouncement at 4 'h minutes past the hour. and
are repeated every five minutes thereafter. Given
in Morse Code . the fo recasts continue to consist
of the letter N. W. or U fo llowed by a number.
T he letter desig nations appl y to propagation con­
di tions as of the time of broadcast . and have th e
following mea ning :

W-to no 'iphe rk disturbance In progress or expected;
V-Unstahle co nd it io ns. hut communication povsib je

with high power;
N - Co nd it io ns norm al, no warning necessary.

The number des ignatio ns a pply to expected
propagat ion condi tio ns duri ng the subsequent 12
hours a nd have the following meaning :

t-Impo'isible ; 2-very poor ; 3-poor; 4-rai r ·l~poor;

5- fai r; f>--rair·t~io!ood ; 1-1Z00d ; M-very lZ(\(ld; Q­

excett em.

F" l &. l Q ( 11 01..{)Q (1 ) 04.of, ( 1 ) NIL
East IIl-21 (1 )-"--Pacific 17·19 ( 1 ) 2o-os ( I I 0 1-02( 1) 02-06 (I )
hland~ 1 0f0.01I (2 I 02-05 ( 2 1 02-05 ( I rt
&: N e.... OIl· 12 ( 1\ 0.~ ·01 ( I )
Zealand
Aus- 1r.-19 41 1 22-00 (1 • 1 0.\-04 ( I I 04 -Of; (I )
Ira la ... ia 06-01 (I I 04-Of; ( 2) oc-oe (I )t

01-Oll ( 2 1 OMJ1 (I)

01.(·10 ! !J_J
N o rt h 10-13 (1 ) * 0t>-07 (I ) 11l·20( 1) 21-01 (I)

'" 13·15 ( 2) * 07-09 ( 2 1 20-02 (3) 0 1·03(2)
Central 15· 17 (1 ) * 09-13 (I) 02-04 ( 2) 03-05 ( I)
South 09-12 (1 ) 13·15 ( 2 ) 04 .flf, ( I ) 00-0) ( I)t
America 12-lJ ( 2 ) 15·1 7 0 )

13-15 (41 11-19 ( 4)
15-17 0 ) 19·2 1 (3)
17·IM( 2) 21-23 ( 2)
UI-20 ( I ) B.of, ( I )

Argen- 11 · 16 ( 1) * 06-10 (2) tQ·2 1 (1) 2 1-05 ( 1)
tina. QI,I · 12 ( I ) 10- 15( 1 ) 21.04 ( 21 00(0) (I >t
Chile 12-14 (2) 15-I K (2) 04 -0tl ( I )
&: Uru - 14· 16 (3 ) IN· 20 t ,\ )
gu ay 16· I Il (21 20-22 12 I

111-20 ( I) 22-06 (1 )-_.
M, · 14· 1(, ( I) 16-17 ( 1) OO-Otl (I ) N IL
Murdo 17-I M( 2 )
Sound. IM-20 (1 )
Antarc-
uca

LCotltl1ltlt'd 0 " page 91')1

T ime Zone : CST & MST (24·hour T ime)
C ENTRAl. USA To :

10 /15 10 40 !W/ 16O
.\f~ t~r;s ,\ln a ;s vterers ,\ I~ r~r;s

we..te rn 09· 15 (l ) 05~ ( II 19· 20 (1 ) 21 ·2'\ (I)

'" 09- 16 (2 ) 20- 22 ( 21 21-B (I >t
Ce ntral 16-19 (1 ) 22-00 (II
Europe
N orth- lI·lJ (II 06-15 ( 1) 19· 23 (I) NIL
,,"Europe
&: Euro-

rr n
SSR

Eastern 11-14(1 ) 07·12 (I) 19-21 ( I I N IL
Medtter- 12-14 ( 2)
ranean 14- 1(, (I )

South- II -I ~ (11 06-11 ( I) 19-20 ( I) 20-21 ( I I

"" t1 -1J (2 ) :m ·2.\ ( 2) 21·23 ( 2 )
Eur ope IJ·I(, (J) 2,\.00 ( I I 2:1 -00 (11

'" 1l>-11 (2) 21·2'\ (lIt
North 17·19 CI )
A (ric3 -
Centra! 1J·15 (1)* 14-1 (, (1 . I 20-23 ( Il 21 -2'\ ( I)

'" 10-12 (1 1 1t.·11< ( 2 1
South 12-14 en 111 -20 41)
A frica 14- lti (l )-
Central NIl. 01·lO cl 1 ()M)II (I) i NIL
A sia 1 11.20 CI) 19-21 ( I I- -

N ILSou th - 17-19 ( 1 . 01-11 ( 1 . 05-01< ( 1 )
cast l I Q-2 1 ( ~ IAsia

F" 1!~ -20 (II 01~ ( I. 02-07 ( Ii OJ-06 ( I )
Ea sl 18-21 ( 1 \
Pacifi c 1J·1 5 (1 ) * 114-20 ( I I 00-02 C1 ) 02.()f, ( 1 )
Isla nd.. 10-12 ( II 20-22 (2 I 02-05 121 0.\-05 ( I ) t
& Ne.... 12·1 7 ( 2) 22-B 1.\1 0~-O7 11I
Zea l;tn d 17-20 ( 11 2'\-01 ( 2)

01-07 t il
07-()Q ( 2)
QQ·14 1I I

A us- 17- 19 (\) * 21-23 (I l 02-oJ ( I ) 04-05 ( 1 )
t ra la..ia 15- 111 ( I ) B·(lO (21 O,\-O~ ( 21 05..()f, ( 2 )

111·19 ( 2 ) 00 -07 ( I ) O~·07 ( I I 06-07 ( I )
IQ·21 (1 ) 01-OQ ( 2 ) 04 -()(' ( I ) t

()l,l· 15 ( II
N o rt h 11·1) n i - 06-01 ( II 19-21 (1 ) 20-22 ( I •

13-I~ ( 2) * 07 -OQ (21 21-02 1.\ ) 22-00 (2 1
Ce ntra l 15·16 (11 * 09· IJ (1 1 02-04 ( 2) 00-0~(1 )

South O6-OM(I) 13-15 42. (i.Ulf, (I ) 22-OJ ( I H
A merica OM· IO ( 2. 15-17 0 1

10-13 (J I 11-19 (4)
B - 15 (4 1 19-20 ( ) )
15-11 0 . 20-2 2 ( 2)
17·I K(2) 22.flf, III
18_19 (1)

•

10/ 15 10 40 80/160
,\ I~lns ,\f~ I('TS ,\f~ r~r;s ,\f~ur;s

W estern ()l,l · 1(, ( II 05-01 (I) 11-19 ( 11 19-21 ( 1 1

'" 01-12 en 19·20 (2 1 21-2)(2 )
Centr a l 12- 14 1.\ • 20-B ( )) 2) -00 (I )
Eu rope 14·1 (, ( 4 ) 2)-00 (2 ) 20-21 (l I t

16-17 ( 2 ) 00-02 ( I I 21-22 C!)t
11-19 (I) 22-00 (l i t

North- 10-14 ( 11 07-16 (I) 19 -00 (I ) 20-2.\ ( I )

,,"Euro pe
&: Euro -

ITa n
SSR- - -

Ea stern 1I ·1~ (I ) 06·14 (1 ) 111· 22 (I) 20-22 ( I)
M eaner- 14·1" ( 2 )
ranean 16- 11 (I I
South - m. te (1) 05-Of, ( I ) 17· 19 ( 11 19-20 ( 1 )

" " Otl-OII (2 ) 19-20 (2) 20-2) ( 2)
Europe 08-12 ( 1) 20-23 (J I 23-00 ( I)

'" 12-14 ( 2 1 2)..01( 1) 20-21(1 ) t
Nort h 14-17 0 1 21 -22 C!) t
Afr ica 17·1M C!) 22-23 (l ) t

ItI·20 (1 )
C entral 0 -15 ( II - 14·1(, (1 1 19-21 (1 ) 21 -23 (1 )
s: 10-12 ( 1. 16-17 ( 2) 21·2) ( 2 1 21-B (1 ) t
South 12· 14 (2) 11-19 (1 ) B-OO ( 1 .
Afr ica 14·1f> ( I I

-
Centra l NIl. 06-OM( I) 04-06 ( 1) NIL
Asia 11·19 (1 . IM-20 (1 )

,VILSouth- NIL 01-09 (I ) s u.
~a!>t 17·1 9 ( I.
Asia

73. George. W3ASK

T he WWV propagation fo recast s a re inte nded
prima rily for trans-Atlant ic high frequency cir­
cuits. They are broadcast from '" transmitters
located near Beltsville. Ma ryl a nd on the follow­
ing frequencies and with the effect ive radiated
powers le.r. p. ) shown in parenthesis : 2.5 mc
(I kw ) : 5.0 mc 18 kw ) ; 10 mc (9 kw ) ; 15 mc
(9 kw ) ; 20 mc 11 kw ) and 25 mc fO,l kw ) .

Trans-Pacific propagation forecasts cont inue
to be broadcast on WWVH . at Puune ne. Hawaii
at 9 a nd 39 m inutes past each hour on 5. 10 and
15 me.

CQ DX P RO P AG HIO .... C IH RTS

APRIL AND MAY. 1964
Time Zone: EST ( 24-hour Time)

E ASTER!' USA To :
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SPACE COMMUNICATIONS

GEORGE JACOBS ' , W3ASK

OSC..... II I linear a mp lifi e r being tested 01 Project OSCAR
Headq ua rte ri . The lineo r omp lifier wai measured 10
hcve 0 p .e.p. oulpul of 1 wott, ond is ready 10 go.

(Photo courtesy WA6RDZ)

proved battery which will power the repeater
satellite for a continuous period of abou t three
weeks. Lance Ginner. K6G SJ is in charge of
building the battery assembly. H e is also re­
sponsible fo r des igning th e three anten nas that
will be used o n the sa te lli te. Marv in W ahl.
K9CH U / 6 is assisti ng l ance wi th antenna pa t­
tern measurements .

O scar III launch Da te

At the presen t ra te of progress. it is planned
to ground-check th e enti re sate ll ite system during
March or Apri l. Some pro blems are expec ted to
develop when the receiver a nd transmitter are
"married" together in the package. Assuming
that any problems that may develop will lend
themselves to rapid solu tion. a late summer or
early fall launch date seems very possible.

Next month's column will d iscuss the OSCAR
III communication ne twork which is now bei ng
developed on a world-wide basis . In the nea r
future. as launch lime approaches. this column
will also discuss in detail how to usc the OSC.o\R
III sa te llite for two -wa y 2-meter QSOs. and how
to in terpre t the telemetry data that will be sen t
back to eart h by the amateur radio sa te llite.

Pro je ct Oscar Reorgan ized

Now that the OSC.o\R III project is entering its
final phase. Project OSCAR. Inc . has reorga nized

• •_e
.-.~--;

- .
• •

•

·11307 Clara Street, Silver Sprin(£. Md. 20902.

B
UII.D1 NG a com munication sa te llite is a

highl y complex a nd difficu lt ta sk when
undert a ken professionally. it is an even

more difficu lt task when undertake n as an ama­
teur rad io project. Despite major technica l d im­
c ultles . however. the OSCAR III rad io a mateu r
com m unica t ion sate lli te is progressing slowly
towards completion.

OSCAR III will be a 2-meter repeater satellite.
The package will receive a 50 kc band centered
at I~~.I O mc and will re transmit th is band cen­
tered on 145.9 me. with a p.e.p. o utpu t of I watt .
A 25 milliwatt beacon tra nsm itter on 145.85 m e
will be included in th e satellite. This transmitter
will send out. in Mo rse Code. the letters HI as
was done with OSC.o\RS I and II. In addition. the
beacon t ra nsm itter will have two other channels
which wi ll be used to tele meter tem pera ture da ta
from the sa te ll ite to gro und. O SCAR III will be
powered by ba tteries. and wi ll use separate an­
tennas for beacon. receiver a nd transmitter. The
satellite will measure about 6 1h " X 12" X 17".
and will weigh about 25 pounds.

l a te Osca r III Ne w s

Du ring the pa st three mont hs. the linear am­
plifier. which had presen ted majo r technical
problems. has been redesigned by \Vill Alexan­
der. \VA 6RDZ. The previous problems have been
solved. a nd recent two-tone tests at 144.0 mc in­
dicate the OSCAR III linear a m plifier has a power
o utput o f I watt p.e.p.• wi th inte rmodula tion dis­
tort ion products bette r than -27 decibels below
peak output. The linea r amplifier is ready to go!
(See phOIO).

Ji m O uimet. K60PO a nd Herb Va nderbeek
are a lso making e xcellen t progress in completi ng
the rece iver portion of OSCAR III . The front-end
o f the second prototype model now meets speci­
ficatio ns. with both bandwidth and se nsitivity
adequate to do the job. There still remains. how­
nero some instability in the i.f. section of the
receiver and both J im and Herb are busy trying
to eliminate it. The keyer and tel emetry sec tions
of the OSCAR III sa te lli te are in thei r final stages
of cons truc tio n. and no problems arc expected .

T he major po rt ion of OSCAR Ill's package will
be take n up by the la rge "one-shot" space ap-
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Transmitting Sa tellites

/~rq . DUIt ' rod inuI"''' Pt~joJ

t mc j '....umt Luuncilt J 1Del!f(:") ( \ Iinules ) ,\loJulal ion

" 19f,4.49C ""0. s. 1 9(, ~ so ' 07 Ci w. tone
I~O 19(,3-498 Dec. s. 19(,.1 90 107 C .w. beacon '" cont inuous telemetry.
'62 1964-49C Dec . s, 19(,.1 co 107 c.w. tone.
1.1(,.02(1 EC H O 2 Ja n. 2.'0 . 19M "' ,,~ C cw. beacon '" cont inuous teteme try.
136. 140 KE L.A Y 2 Jan. 21. I '\IM ... 19.'i C .w. beaco n &; comma nd tejemetry.
1.16.110 I-OntO 2 J a n . 2~. I"'M " ,,~ C ."" . beacon '" con l inuou~ telemetry.
06.2 .1 .1 T IKOS·S Orc . 21. 1% 3 '" '" C .w. beacon '" command lc:lemetry.
1.\6..1 1'" 1%4- I H Jan. 11 .1%4 ' 0 103 C... . beaco n '" n)n l i nuou~ le lc: melr)' .
I 36.6.:!U RELAY 2 Jan. 21. IWW ... 19 ~ C .w. bt..con '" comma nd lelemelr) .
1.16.62 1 EXPL O RE R 19 Dec. I"' . 1% .1 79 "6 C .w . beacon '" command lelemetry .
136.6' 1 1963-3l':C Sep. 211 . 1963 so ' 07 C .", . beacon &. cont inuous lelc:meUy.
136.11 03 1964-IC Jan. 11 . 196-1 7. 'OJ C .... beacon &: co nunuocstefemet rv.
136.8/(11 1964·10 Jan . I I, 19M 70 103 C .W . tseacon '" co ntinuous telemerry .
1.16.922 , T1RO S-8 Dec. 2 1. 1% 3 '" w C cw. beacon &: comma nd lelemetry .
136.9'14 SA TU RN' J an . 2'1. 19M J1 " c.w. lone
324 .. 196 .1-49C Dec . s. 1963 so 107 C cw. lone
400 ... 1963-49 8 Dec . s. 1'163 vo 107 C.w. beacon &. comlnuous telemetry .
648 1963-49C Dec . s. 1% 3 so 107 C.w. lo ne

\
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These b roadcasts. heard o n shortwave six da ys a
week (Tuesda y through Sunday ) from 0330 10

0335 GMT. contai n the latest information (in­
clud ing o rbit data and radio f reque ncies) o n
new satellite la unchings a nd up-to-the-minute
revised stat istics on satellites alread y in orbit.

The broadcasts a re prepared as pa rt of Amer­
ica's con tribution to the internat iona l efforts of
the Commit tee o n Space Research Counc il of
the Internatio na l Scientific Union (COSPA R) .
While intended ma inl y fo r tracking sta tions a nd
scientif ic organizations in South America. the
broadcasts should be received well in many o ther
areas of the world a nd sho uld pro ve to be of
interest 10 those desir ing latest la unch ing and
o rbital info rm at io n.

The prog rams arc in the English language a nd
are called SI'ACEWA RN broadca sts. T he fol­
low ing sched ule for these broadcasts will he in
effect thro ugh ~l ay 1. 19M : Greenville. 6030 kc :
Gree nville . 9570 kc : Bethany. 96:'0 kc : Bet han y,
11790 kc : G reenv ille. I IR90 kc.

73 . George. W 3ASK

" Poor d e ar. He ' , spent eight yeo r$ b uild ing t haI ultra­
lub-minia ture t ron$miHer."

itse lf to bet ter handle the situation.
On Jan uary 13. th e fo llow ing rad io amateurs

we re elected 10 the new Hoa rd of Directo rs of
the Project OSC,'R. lnc. :

J Oli N Stl LRM ' N, W6K AS. Chairman
~1. C. T OWNS. JR .. K6LFH. Vice-Chairman

H. R. i\ l c-CLAI N, K6SP K, Secretary
SHN B ENSO... . K6C HK
O. H. BROWN. W 6lfB

F INLEY C ARTER. K6GT
W. W. EITEL. W6 U F
H . E""GWICHT. W6HC

H_G 'BR IEI.SO:"'. W6HEK
Eo H ILTON. W6VKP
WII.U' ~ I ORR, W6SAI

H. SH EPIU-RIl. J R.. W6QJW
The new Hoa rd of Dlrecrors me t immediatel y

following the mem bership meeting a nd elected
th e fo llowi ng Offi cers of the Corporat ion :

WII.U ,' M O RR. \V6SA I. Prt'.\ ;11t'1II
Eo Hu TO:"' . W6VKP. V ice-President
H . R. ~kCLA I~. K6SPK . Sea el(/ ry

B . B UIRK K. W 6DON. Treasurer
The pri mary purpose of Project OSCAR. Inc. at

this lime is to place in o rbi t at the ea rliest 010­

men t the OSCAR III repeater. Members will be
ca lled upo n to do their utmost 10 ma ke this pla n
a rea lity. The Officers will exe rt a ll possible
effort to en sure that the goal is at tained !

Transmitting Sate llite s
There were quite a la rge number o f satell ites

launched during the first two months o f 19M.
T he table above is a list of those satell ites
la unched by the Uni ted States d u ring this period.
and wh ich a re expected 10 be transmitting when
this appears in print. See February 1 964 ' ~ col umn
for a n ear lier listing of a ll satellites tran smitt ing
signals as of Decem ber 3 1, 1963 .

Space News Broadcas ts

The Vo ice O f America . in co njunction with
th e U.S. Nat ional Academy of Sciences. trans­
mits a special se r ies o f space news b roadcasts .



T
W ELVE USA-CA awards or Gold Seals
were issued during January. Clyde.
WA9AJ F, and Earl. K9 UTJ. came in for

the USA-CA-IO{)() level Gold Seals and Earl
went on to win his USA·CA· 1500 Gold Seal.
Nine ot he rs as shown in USA·CA Honor Roll.
bagged their USA·CA·500 awards fo r co ntacti ng
that man y U.S. count ies. Of th e above. a ll were
mixed except W3YRN, WAllECF and W4LYV
for all c.w.: WA4Cl.R fo r all 7 me . and K9 UTI's
USA-CA·J(H)() for all 7 me 2 way s.s.b.

USA·CA HONOR ROLL
1500 1000

K9UTI .... 7 WA9AJr 22
K9UTl 23

'00
K9t HU 325 WA4ClR .. 328 W4lYV 331
W3RYN 326 WA6ECF .. 329 W91XF 332
W50NK 327 W9NZS 330 KBDEW 334

On'gun .Ioin'i US,\·CA Program
The Oregon C ha pter of the QRP Amateur

Radio C lub an nounces sponsorshi p of the Oregon
Counties Award adding that stale to the USA·CA
Awards Progra m. To get the basic award Oregon
slations coniact ~5 Oregon counties: WIV E sta ­
tions contact 1S and OX stations contact 12.
Endorsements Ihereafter begin with 30 for Ore­
gon sta tions; 25 for all others and with 36 for
all counties. Endorsements given for AO\l H / ~ 1

(all one mode /hand or rnixed ) . Send GC R list
and $1 o r 10 IRC 10 Custod ia n. Ro be rt A .
Pesch ka. K7QXG. 13535 S.W. Rita Drive
Bea verton , O regon 97005. Sec picture of award
e lsewhe re in column. See November. 1911 3 USA· ·
CA colum n fo r Ii ..l ing o f all o ther awa rds spon­
so red by the QRP A mateur Rad io C lub now with
over 2,000 members.
lJSA -CA Is H ere To SIal

Earl . K9 UTI . in sending along his applicat ion
for USA-CA-1500 penned these words: ( Ea rl is
President of Il linois C UC C ha pter No. 17)

". . . can't begin to tell you how much Ihis
53· year-old-boy enjoys the USA·CA Program . , .
for su re, USA-CA i.,' " ere 10 .\ttly, Yo u have cerA

" Uniled Stares o f America Count ies Award Custodia n,
nox 3 11~ . Honua, Califo rnia 92002 .
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ta inly centered world-wide interest on the USA
. .. it is fantastic hearing fo lks even without re­
quest . nami ng their counties. It would be im­
possible to even begin 10 estimate the honest to
good ness good will the USA·CA is genera ti ng at
home and abroad . We. in our small way. are
contributing whal we can in suppor t of the USA­
CA Program. Please notify readers that an a ll
co un ty hunters net has bee n formed to ope rate
seven days a week on or near 72 19 kc with
K9UTI. Kl:'C1R and K9EAB ac ting as Net Con­
trol. To date ·0 sta tes and Canada have checked
into this net and over 1.000 count ies already have
been represented. Hope I'm not letting the cat
out of the bag reporting plans for the Presidential
Award focused on working Presidentia l counties
ami states.. . :' NOTE : Suggest fo lks who plan
county expedit ions ei ther mobile, portable or o n
Field Days and duri ng contests. not ify one or
the other of above.

Rurcst o f T he Ibrl'
We have received ma ny requests fro m those

who wou ld like 10 lake trips and o pera te from
real rare counties in many slates. As a result of
this developing expedition interest. we will start
compiling a " Rare County" list for each sta te.
Likewise. we'd like to compile data on all
counties in wh ich there are no resident hams
and /or those with only one or two actives . A n
interesting aspect is that several have written
they arc soon to retire an d intend to locate in

Ab ove is the new Wo rked Oregon Counties Award
sponsored by the O re gon Chapter of the QRP Amateur
Rodio Club . See story in column. Th e awa rd has gold
border and ba ckg round with brow n trees ond block
lettering . Ore gon is th e 41 st state to sponsor a worked

a ll (ountie s award .



This is the new Florida O ra ng e Award sponsored by the
Flo rid a VHf CHC Chapter No. 25 for worki ng members
yea r (or the reafte r) they became CHCers. Work As­
sociate members a fte r October 10, 1963. f lorida sta­
tions wo rk 12; rest of U.S. except KH o nd KL work 6;
all o thers work 3 . AOMB /M endorsements . End orse­
me nts for wo rking members in steps 12 /6 / 3 as e be ve.
Ava ila ble to s.w.l.s. Send GCR list and 50 <. or 5 IRC
to Custc dia n. Catherine White. K4TBG. P.O. Box 5 28.

l a ke Worth, Florida .

Above photo shows presenta tion of honorary Mayer
Memorial Awa rds to the sons and widow of the late
E. W. Mayer, KNKO, mode by the Pue rto Rico CHC
Chapter No. 20. f rom left to right; J ua n Castone ro,
KP .cCC. outgoing Chapter President; Roger Burt,
KP.cAOO. new President; Jose To ro, KP4 RK, Secretory
and Awa rd s Custodian; Geo rge Moyer, P.c BJ; Mrs. Eppie
Moye r. a nd Robert Moye r. K4PUJ / KP4. To get the
Moyer Memoria l Awa rd, work 5 me mbe rs of Chapter
20 . Specia l e.,dorsement if you have ever worked
KP.c KD. AOMB;M endorsements. Se nd GCR list, $ 1 or
10 IRC to CHC Chapter 20 , P.O. Box 10525. Caparro

Heights, Puerto Rico.
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We repeatedly have staled that for an amateur
radio club th ere is no more versatile public re­
la tions instrument tha n a we ll-conceived a wards
program designed to promote o ne's local or­
ga niza tion (amate ur rad io). one's commun ity,
city. co unty a nd sta te before the world . Such
awa rds progra ms open PR doors a t a ll civic and
politica l le vels. especia lly when a ttu ned to sta te
QSO Pa rt ies. Centenn ia ls. historica l eve nts a nd
affairs widel y pu bl icized to the ge ne ra l publ ic.
It is a public se rvice 10 serve the public interest
of the poli tica l bodies of our socie ty. Amateur
Rad io's image and sta ture arc enhanced when
our politica l leaders include amateur radio's pa r­
tici pation in significant public affairs on a con­
tinuing basis.

The USA -CA Progra m has been instrumental
in helping in the design of many awards pro­
grams aimed to achieve better hamdom public
relations. One has but to read back through the
issues of this column to realize the number of
amateur radio awards sponsored by clubs and
supported at state governor level.

Amateur Rad io ach ievement awards or cer­
tificates basically are PR instruments. The value
of any award is nol that assessed by a sponsor.
nor docs value lie in the difficulty in the achieve­
ment of an award. On the basis of PR oan award
has value in whatever degree it has mass accept­
ance and participation which has end effect of
directing significant good will toward the pur­
poses for wh ich the award was sponsored. To
this end. awards should not have built-in ridicu­
lous features which lend to irritate a majority of
those who do or otherwise would participate in
the progra m.

-/

the rarest county they ca n identify. We request
a ll hands to pass informat ion along to us which
will help in above stated com pila t ion.
USA-CA Supports All V_fit. Awards Programs

Ex tracts fru m a le tter from Howa rd. W9NZS.
received with his applica tion for USA-CA-500
tells its own story: "The hunt for counties was
great fun, but more tha n that I ha ve made hun­
dreds of new friends with similar interests. Need­
less to say I know a mighty lot more about these
Uni ted States than before I entered the USA-CA
P rogra m . .. it is truly a good will program. At
first when I read where you said the USA·CA
supports all U.S. and Canada awards, I didn't
realize the import. Now it is obvious. Some of
the calls I ha ..-e listed are pre-war ( \V9 in Iowa.
\V8 in New York. etc.) but the majority are
f rom the last five years. In the process of working
for new counties. I now find I have qualified for
e nough other awards wit h ample credits to join
C HC and app lication will be along soon."

Fo r a copy of the USA-CA Progra m Rules.
send s.a.s.e. to K6BX, Box 385. Bonita, Cali­
fornia.
Amateur Radio Sutlers From Pour Public
Relations

Thro ugh past years Amateur Radio has m iser­
ably failed to create a proper public serv ice image
before the publ ic and civic a nd pol it ical leaders.

In the main. ha mdom journals are di rected
towa rd lim ited 'inte rnal" consumption. A news­
worthy hamdom story breaking in a newspaper
is such a ra rity the pu bl ic is prone to view such
as a n exception to the ru le.

Possibly nol one ci tize n in fi fty has any valid
concept ion of the 11 '/10. wily, whut a nd 11 0 11' role
of hamdom pu blic serv ices . Far too m an y ha ve
built -in image of Amateur Rad io as the kid down
the stree t or some nut tinkering with a hobby
toy a nd too often gu ilty of causing obnoxious
TVI to ne ighbors. T h is unwan ted ha mdo m im age
unfortunatel y is shared by far too many civic
a nd political leaders who's contact with amateurs
has been lim ited to TV I and unsig htly antenna
insta llat ion complaints.

,

I
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For several yea rs this writer. as publisher of
The Directory oj Certiticotes and Awards. has
crusaded to raise the sta ndards of amateur radio
awards in a manner that bette r PR advantages
accrue to both the sponsor and hamdom's in­
terests.

Many states still have no significa nt awards
programs. A few awards program s. from stand­
point of PRo still retain outwo rn features. T he
fo llow ing chart of awards listed in the Directory
have been broken down by genera l category of
area of PR enco mpassed. With few exceptions
the all county awards form basis for the highest
level of planned PR especially in cases where
such program s sponsor or support a sta te's QSO

A ward 1." ,, 1- 8 .- • • •

.'ital, 1 .'i'a' t' 01.1'/ A rt'o Club .'ilol('
('0 11111, · " t'mb t>o T o'al

Alabama • • 2 · . 3
Alaska • • • 1 1 3
A riTona I 2
Ark a no;.as ' · . 1 I
Cali forn ia~ ...... s , 7 20 42
Colorado · . I 2 I ,
Connecricut • • 1
Dela ware • •• · . • • · . 1
Florid a'" ......... I 4 13 20
Geora.ia ....... · . • 7
Ha waii' ......... 1 , I ••
Itlaho:l ......... I I
Illino is • • • • • • • • • • • • s · . 12 "Ind ia na ......... • • 3 1 4 9
Iowae ... .. .. • • 0
Kansas .......... • 3 , "Kentucky ..... • • 1 2 1 ,
Louisiana ..... ... 3 I 1 •Mai ne:!, I ........ 1 I 2
Ma ryl a nd'~ · .. • • 1 « ,
M assa chu set ts · · • 2 9 12
Mk h i)la n ...... • • 1 2 7 11
Minneso t a . 1 2
:\l b siss lppl 1
M isso u ri , I 4 ,... .
Mo nta na • 1 I I 4
Nebra ska · I . 2 4
Nevadaa 2 2
New H a mpsh ire I • • · 2
N ow Jersey · . I 7 9
Now Mextco 3 4
New Yo rk 6 I • 14
North Ca rolina • • I 2
:-.Iorth Dakot a I
Ohio I , I 34 44
O klaho ma ' · . · . 4 4
Oregon • • • I I 3
Pe nnsylva n ia 7 I 20 29
Rhode Island · · . I
Sooth Carolina I I 3 6
South Da ko ta • •• • I
Tennessee • • • 3 2 6
Texas . · .. • •

, I 13 23
Utah' • • • • • 0
v ermont • • 1 2
Virltin ia • 1 • 2 · 4
Wu hin l!lo n _ · 3 10 14
west Vlr llinia' • 0
w tsconsm 1 • • · 2
\ \ 'yo rning' · . · .. • • · 0

FINAL TOTAL · I 1~ I " I 10 I 197 I 370

' Awa rds sponsored by publicat ions arc not lnctud ed, a nd
those listed arc primarily sponsore-d b y clubs.
' No Wo rked All County P ro gra m e-xists.

wo (2) W o rked All County award pro gra ms are- in
effect ; all OChe-TS. one ( 1) with the exception o f Ohio
which ha s three (3) .
-Incl ud ed o nly In t he W or ked All New England counties
Award .
«lnc ludes W ash ington. D . C.
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Pictured here is the Willia m S. Ha ddon Memo rial Awa rd
sponsored by the CHC /FHC Cha pte r 16 for wo rking
2S o r more members of the Chapte r. Members are
both Certifica te Hunters and Flying Hams. Contoch
coun t a fte r J uly 16, 1963. Post contact with Bill Ha dd on.
KH6DKA, recent ly killed in oirplone cra sh, counh two
credits. Bill was fi rst President of the Flying Ha ms' Clu b
now with oyer 800 me mbers world-wid e . Th e cwcrd
forma t is patte rned after Bill's famous QSl cord and
the bo rder lish the ove r 200 awards he hod ea rned.
Members a re : WID BN /V02; W 1 EQ /~; WA1AK E;
WA2EIY, GSO, PMW, PW I, SAZ; WB2nQ; K3 BNS.
UIG; W3MGP; K41CA, PXY, RHl , VQ P; W4BHG, FNQ ,
GYP, WHE, WHN; KSLXA, SGK; WSlEF, NXF; K6BX,
CJF: W6D IX, EDU, ET R, KG, USG; WA6AJF, ATY, KN E,
MIE, MWG; K7KSF. TET, UGA; W7 N KK, ZOH; W8WU O;
W9JQE. HPS, UMJ ; WOC UC; Dl9CT, CTA; F91l; G3PEU;
G I6TK; HASAM; HM1AP; HM9AP; KH6BIH, KH6DKA;
LU8CW; OH3NM; OH9NC; PJ2AA; SMSBPJ; ST2AR;
TG9A D; TG9AZ; TG 9BM; VK7SM; XE1ZE; IS6ATA. To
g e t the a wa rd , se nd GCR and $1 to Custodian, Pete
BilIon, WA6MWG, ~040 Vio Opato, Palos Verdes
Estates, Cali f. Pet e is 1 96~ Presid ent of FHC . For info
on CHC or FHC orgo nizotion, se nd s.e .s.e . to Executive

Secretory, K6BX.

Party and ot her publ ic events. As no ted. arna­
teurs in some states are full y cogniza nt of the
PR usage of awards progra ms; in o thers. ama­
teu r rad io has little. if any. PR representat ion.
,,"Iml's Cook in~ Departme nt

As reported last issue. a Washington State An
Counties Award is pending as-we ll-as a Wash­
ington Centennial Program. so keep working for
those \Vashington counties and be pat ient . . .
RIG wheels move slowly. After publication of
the awards cha rt this issue. we will expect a few
inquiries concern ing All Counties Awards for
the sta les of Arkansas. Idaho. Iowa. Maine.
Nevada. Oklahoma. Utah. \Vest Virg inia and
Wyoming. the only remaining states without
such programs. The Directory and the USA-CA
will recognize such awards only if sponsored by
an existing Amateu r Rad io organiza tion; spon­
sorship by individua ls is not acceptable for these
purposes. K6BX will glad ly assist any responsi­
hie organiza tion in seeki ng best obtai nab le
awards PRo Suggest interested part ies. before
drawing up plans for any All County Award. re­
search back th rough this column for the past
two or more years to see what others have ac­
complished in the way of publ ic rel at ions and
publicity. Step right up gents.

Old Man K6BX

,,
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CHARLES J . SCHAUERS ' , W4VZO

O ne of th e Ant e nna Speciali$t Ze U$ portable power
$upp lie l . Thi$ model $upplie$ both 115 or 230 volh
output. moking it extremely valuable for emergency
operotion, e l pecia lly when it'$ 3000 watt rating il

ccnsldered.

gasoline engine is available which weighs only
65 pounds. Units with smalle r power output
weigh even less.

Consideri ng the value received. prices for
emergency power generat ing eq uipment on the
market are very rea sonable. In fact. the diffe r­
ence in price of a brand new unit and the surplus
models available is very small.

To insure long service and trouble-free oper­
ation. some portable power plants now use an
alternator instead of a generator. The alternator
of course does not use brushes. commutator or
slip-rings. Such a uni t is manufactured by Master
Mechanic ~Hg. Co. of Burlington. Wisconsin.
For full informatio n o n their alternator line
write them at the address given, and do mention
H"M C U NIC.

Portable a.c. power units a re avai lable in a
number of sizes to fit specific power require­
me nts. In choosi ng a unit. make certai n that you
calculate the peak as well as average power
requirements. Do not forg et to include a couple
of lights (75 to 150 watts ) in your calculations.

Genera lly. a 1200 or 1500 watt unit is ideal
for most hams. With it. a receiver. transmitter.
lights and other sma ll electric appliances ma y be
o pera led without fear of overloading.

•

,.

z£{ ...~-
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E
M ERGEr-;'CY power for the ham station is
an important subject on which little has
been written. Although many hams do

own gasol ine driven a .c. generators. the majority
do not. Even in areas often plagued by hurri­
canes. floods and high snows, most hams are
simply "01 prepared for emergency operation
of their stations due to the lack of emergency
power generating equipment.

One of the publ ic service reason s for the per­
pct uation of ham radio is that hams are capable
of establishing and maintain ing emergency com­
mun icalions until commercial commun ications
facilities have been restored.

II is true that in many areas of the United
States, organized ham groups devoted to the task
of furni shing emergency communications do
exist-these groups do have portable power
generating equipment; however, there are too
few.

Although some CB groups boast that they arc
better prepared than most emergency ham corn­
munications organizations in their areas to render
communicat ions assistance. they cannot. like the
hams. pass traffic over great d istances. and must
confine the ir commun ications to small areas .
This is so because of transmitter power restric­
tions and the frequencies used .

The ham who owns an a.c. power generator
which will carry his ham equipment is an asset
to any community. If. by chance, he belongs to
an o rganized emergency ham communications
group so much the better.

A.C. Generators

The present da y highly efficient gasoline
driven a.c. generator which puts out 110 or 220
volts at various wattage ratings was the resu lt
of pioneering effort by the Armed Forces.

Early power generating equipment designed
for portable applications was cumbersome and
ma intenance was often a big problem . I remem­
ber the first generator I encountered in 1935.
T his uni t as large as a modern office desk,
powered a low frequency transmitter known as
the SCR· 136. The transmitter was used by the
old Army Air Corps for ground communication
between tactica l units.

Today. a 1200 walt generator co mplete with

·cjo CQ. 300 West 4J rd St., New York , N .Y. I{)IB6.
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Fig . l - Simp le control syste m for monitoring voltoge
and current from commercial or emerg ency p ower
sou rce. Switch 51 is a heavy-duty d .p.d .t. knife switch.
Fuses ore determined by th e a nt icipated lood current .

Surplus power units. unless they have been
overhau led a nd are guaranteed. should be
avoided. In most instances these units have al ­
ready seen long sen /ice and unless you are ex­
tremely luck y you may e nd up with a unit which
will req ui re a majo r overhau l a fter a few ho urs
ope ra tio n. The overhau l is ex pe nsive. In fact.
a fr iend of m ine who was "s tuc k" with one such
unit figured that he could ha ve purchased tll 'O

sma ll modern gua ra nteed sets for what he paid
for the surplus unit a nd its overha ul.

When ins tal ling a power unit. make certain
tha t you use wire of sufficien t size to carry the
peak load- the larger the wire. the better . In fact.
it is recommended that the cable used be twice
the size no rma lly required . Although most
modern power uni ts ha ve relat ively quiet ga so­
line eng ines. the y still make noise. so the)' must
be in stalled some d istance away from the oper­
a tin g position.

Ignitio n noise can be a problem with an}'
genera tor. but the newer sets. due to exce lle nt
shieldi ng and noi se suppress ion measures taken
by th e m anufactu re r req uire little a tte n tion . But
if you do purchase a power unit whose ignition
noise bothers recep tion. install spark-plug and
distributor suppressors and do ground the un it
at its ins ta lla tion site by using a copper rod ..
fee t long or more driven into the ground close
to the set.

Some powe r uni ts not only generate 110-220
vol ts a .c.. bu t also 6 or 12 vo lts d .c. fo r ba ttery
cha rging. G enerall y. a dual ge nera to r is e m­
ployed in these se ts. If co mmuta tor no ise (from
the d.c . so urce) is bothersome. by-passing
brushes with a 0 .1 mf ca paci to r will often at­
tenuate o r el im ina te it. On the o the r hand. like
the d .c. au to ge ne ra tor. a trap consisting of a
coi l a nd postage stam p type capaci to r may ha ve
10 be insta lled. T he tra p will of course be tuned
10 the ba nd bothered and will be installed in
series with the ge nerator outpu t lead.

T he SK- I Supp ressikit s made by Sprague is
reco m me nded for complete noise suppression of
no ise encounte red with the average powe r uni t
driven by a gaso line engine.

T he Antenna Specia lists Co. of 12435 Eucl id
A ve.• C leve land 6 . O hio make a portable elec tric
generator ca lled the Zeus. ~ Th is unit is indeed
portab le. has o nly o ne moving part: no bells.
brushes. commu ta tors. voltage regula tor or slip
rings. and is available in a number of differen t
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sizes. Sudden surges or ove rloads will not da rn­
age the uni t and its gasoline engine is easi ly
adaptable to use liquid propane gas in addition
to the ordinary ga soline. This unit is recom­
mended to H AM CLI~ IC readers needing a uni t
one man can handl e wi th ease. Write the manu­
fac turer for more info rma tion.

Maintenance

If the main tena nce instruct ions of the manu­
fac turer are followed. (espec ia lly those pe rta in­
ing to oi l changes). the mode rn power genera ting
unit will last a very lo ng time without the need
fo r ove rha ul.

\Vhe n sto ri ng a power un it for a period o f a
month or more. it is wise 10 remove the plugs
in the gasoline engi ne and introduce a ligh t oil
into the cylinders. On the othe r hand. power
units shou ld be pe riod ica lly opera ted. not only
to check them ou t but to prevent possible rust
and ac id damage .

Batte ries shou ld be trickle cha rged o r sto red
dry. Non-self starting uni ts (requiri ng no ba t­
teries) a re of course easier 10 handl e o n field
trips.

A cont rol panel conta ining necessary switches.
ammete r a nd voltmeter should be constructed
if o ne is not a vailable w ith the unit purchased.
A di agram of a si m ple but effective panel con­
trol system is shown in fi g. I. T his panel allows
measurement of vo ltage. curren t and power. A
frequency meter cou ld be added if one is desired .
The double- pole double-throw knife swi tch is
used to switc h from com me rcia l to e mergency
power. A more elabora te system usi ng cut -over
relays can eas ily be designed. but is not always
wo rth the expense a nd effort.

Summing up: the ha m who has rea l serious
inte rest in the publ ic service aspects of ham
radio will own a small portable electric generator.
It is also a nice feeling to know that emergency
electric power is a va ilable with the push of a
bu tton. the pull of a starl ing cord or the turn
of a crank . Are you prepared fo r a n emergency'!

Obse rva tio n

We who hold Extra C lass Licenses do not feci
th at we are a ny "specia l breed " of ham. Actuall y
the man y EC ha ms I have me t are as human as
their Novice cousins. Ma ybe we can co py code
a t least 20 w.p.m.• and maybe some o f us are
prett y dern good electronic engineers. but there
a re many in our ranks who are not engineers a nd
who can be found in jobs va ry ing from selling
shoes to working for the FCC.

Some o f us became EC hams because the
examina tion was a challenge: o thers because the
"Grand-Daddy" cla use recog nized ou r se nio rity
and our contri butions to radio com m unica t ions.
BUI there a re ma ny of us who acquired our EC
t icket s because we felt we could be long to a
group who would be extended a few spec ia l privi­
leges and maybe insp ire a few of the younger set
to join us. This has not been the case. Are we
squawking? Not an y more!

I
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transformer and c hoke heating. Even with s.s.b.
rigs , this is necessa ry.

Remember th at if you a re on s.s.b. you more
th an likely have voltage regulat ion a pplied to
the screens of your 6 146·s. Your pa rt icula r screen
v. r. circui t may need some changes. Usi ng the
new tube wit hout changing the screen voltage to
a higher value (as recommended by the manu­
facturer) will not result in maximum output.

RC A has certainly done something by pro­
ducing this new tube which is a replacement for
th ose work-ho rses. the 6146. 61~6A or 8298.
With a power input increase of 33 1h % over
the o lde r tubes. th e new tu be is worth trying.
One fi na l suggestion: if your power supply ca­
pacity is too close to the pea k rating demands,
try air-cooling the power supply section with
a small blower. T his is. of course. not a recom­
mended practice, hut being hams we try anything.
Trunslstor xq ne lch-Detecm r-c'wo uld you please
give me a circuit ( transistorized) for a n effective
squelch circuit which can be a pplied to nearl y
a ny no rm al tra nsistorized de tec tor circuit?"

See fig. 2. This circuit is a com bina tion
sque lch-detector circu it. I suggest you lise it as is.
rather than trying to adapt the squelch portion to
the detector in your set. The circuit shown is
also capable of limiting noise via the diotic con­
nected in series with the capacitor connected to
the center of the 21\. po t. The squelch threshold
is set by the 2 .5J..:: pot. T he voltage applied to
th is circuit can range from S to 14 .2 volts . A ny
good diode can be used where show n. however.
be sure tha i they a rc of th e same type .
T ra nvlstur Amplifiu For 80 - "1 need a n r.r. am­
plifier to follow a transistorized v.f.o. simi lar
tv W3 J H R's which appeared in the September
19 1) ) CQ . The amplifier should have an cutout
of .:!50 milliwatts or more. Can do?"

w e'H try. See fig. 3. Thi.. amplifier uses an
exceptionally good (but inexpensive) mesa
transistor. a Motoro la 2N 741. W ith 12 volts.
peak power will a pproach 112 watt (de pe ndi ng

[COl/til/ lied 011 page 98]

z~".

Ll -52 t. # 34 .-close wound o n \'," d ia. slug tune d
for m.

L,- 45 I. .... 34 e. dose wo und on \'," dio . slug tuned
"form.

Lr-9 t. # 34 e. on cold end of l,.

Fig . 3-Tronsistor d . am pl ifi e r co pob le of a bout 'h watt
o utput. For up to 3 walll output a 2N697 moy be used .
Ca pocito rs leu thon o ne are in mf unleu otherwise

ind ica ted .

Fig . 2-Co mbinatian deteetee-sqcelch syste m desig ned
to reploce the o rigi no l de tecta r In a receiver. Th e
d iodes used o re not cr iticol, bu t should 0 11 be of the

some type.

Questions

U~ i ll~ ahe :'\'cw 6 1.J6B/ H29HA Tube-s-Si nce RCA
Came out with the new version of the 6 146 we
ha ve had man y letters asking us if the new tu be
(6 146B/8298A) can be used with transmitte r
"A", " B", "C". etc. In some instances we have
told our reade rs tha t their transmitters d id not
have enough reserve power for the new tube­
in other instances we told them tha t other than
rars mg the screen voltage and staying wtihin
the plate current limits set by the manufacturer.
the tube would work fine.

T he sate lim its fo r the 6 1468 depend on the
class of serv ice . For example. for s.s.b.• the
tube has a ra ted plat e d issipation of 35 watts
(with 750 volts on the plate. loaded to 220 rna
plate current) . Class C c.w. power ratings arc
exactly the same. The screen voltage in class
A B I (with a d .c. grid voltage of - 65 volts) can
be set so that the 220 rna plate current is not
exceeded. Depending upon the circuit. the screen
voltage can be raised as much as 25 volts.

Reme mbe r that the o ld fi 146 has a plate d is­
sipa tion rat ing of only 25 wall s ( ICAS) . In
class A B I , the fi 146 has a maximum signal pla te
current of about 110 ma at 600 volts: the screen
voltage being set at 200 and the bias at - 50 volts.

If your power supply IS dynamically stable
and capable of the extra current demanded by
the 6146 B you' II have lillie trouble. On the other
ha nd. if your power supply cannot supply the
peak current demands of the new tube . you are
out of luck. Howe ve r. 11Imt transmitte rs do have
the ex tra power margin req uired.

Whe n usmg the new tube. load he/oil' the
manufacturer's ratings at first-then check for

w hen we signed up to write J-hM C U NIC for
CQ we had the understandi ng that we need not
bow to editoria l policy. and we hlll'e disagreed
with editors on many issues . But as far as the
proposal made in last month 's Z ERO BIAS ;s co n­
ce rned , we sanc tion it 100% ! It is a com promise ,
but a doggo ne good one !

So--this answers the many letters we have re­
ceived asking our position o n incent ive licensing.
We believe CQ's approach is fair and we back it.

April, 1964 • CQ • 67



BYRON H. KRETZMAN ' , W2JTP

fi ling notice of proposed RlTY o peration. as
contended by W8DTY. would help monitoring.
T hey did agree with the al ternate proposal of
W8DTY. and the ARRL. that partial re lax ation
of the identificat ion requirement ( made by send­
ing o nly the call of the sla tion transmitt ing )
would not. ". . . undu ly detract from the Corn­
mission's moni toring efficiency."

Docket '0. 15267 proposed to amend Part 97
of the Commission's Rules as follows:

, 97.87(0 )( 2 ) (formerly Sect ion 12.82( 0 )( 2 )]
is amended to read as follows:
~ 9 7. 8 7 Transmissions of Call Signs.

3620 kc
7040 kc

14.090 kc
21.090 kc
52.60 mc

146.70 me
. . .. .

RTTY Operatinq Frequencies
Ne ts centered on freq uencies given; opera­
tion usually ± 10 kc o n h.f.

80 meters . . . . . . . .. . ....
40 meters
20 mete rs . .
15 meters . .. .. . ..
6 meters
2. me ters

(2) The required ide ntifica tion sha ll be trans­
milled on the freq uency or frequencies em­
ployed at the time and. in accordance wit h
the type of emission authorized thereon. sha ll
be by eit her telegra phy using the International
Morse Code. or telephon y. except that. whe n
a method of communication other than tclc­
phony or telegraphy using the Internat ional
xtorse Code is being used or attempted . the
req uired ide ntification shall be transmitted by
tha t method and o nly the call sign of the
transmi tting station need be transmitted by
either telepho ny or telegraphy using the In­
ternational Morse Code.

Na rrow Shift Identification

Righ i here is a good time to explai n. for the
newcomer to RTf'Y, present practices of dua l
identifica tion. First of all, it is 1101 required by
the FCC that the second ( fi rs t o n RITY ) identi ­
fica tion be made by means of c.w. It is perfectly
legal to use the normal 850 cycle shift. just so
long as Internat ional Morse Code is used . It is
just as legal . and much more practical . to use
narrow shifl for th is purpose. The main idea.
to us, is to keep the machine on the receiving
end from runni ng wild before the switch can be
reached. To the FCC the main idea is. 10 quote
from Docket No. 15267. ". . . thar the Interna­
tio nal ~I orse identification be easily discernible
by ear using a conventional communications re­
ceiver." In practice almost any value of shift up
10 abou t 200 cycles can be used . just so thai the
TU doesn't flip from the machine-resting mark
to space.

Ci rcuits that may be used for na rrow shift

D
UAL ident ification. the bane of radiotele­

type operat ion. may soon be reJaxetJ­
somewha t. If you recall. we publ ished

the Apri l 10. 1963 pet ition of W8DTY in the
A ugust '63 RTTY Column. On Januar y 10. 19(,4.
the FCC re leased in Docket No. 15267 its Notice
of Proposed Rule Making that considered both
the petit ion o f W8DTY ( R ~ I -465) and one made
by the A RRL ( RM -435 l. (See A NNOUNCBfENTS.
\I a rch CQ , p. 12 .) T he FCC did not ag ree tha t

· 431 W ood bu ry ROlHI, Huntington, N .Y. 1174 3

" Tho t WQ I my ne-ighbor with TV!. He said he lihd it
be tte, when I ope,oted on phone so he co uld te ll whot

I wos yoHin' about l"

• • • •
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r W2PEE, Upper Brookville (O y$ter Boy), l o ng
lsfc nd, N.Y. Ma chines: Model 28KSR. Model
14 TO. Mode l 14 fR. Receiver: 7SA-4. Ter­
minal Unit: W6NRM. mod ifi ed a s limiterless­
TU. Tro nsmitten : CE 200-V, with Thund erbolt

a mp lifi e r. O pe ra tor : Elston H. Swanso n.

identification have been published
many times here in your RT T Y Column.
a nd a typica l ci rcuit is d iscussed in
C ha pte r 6.2. part b, in the New R T T Y
t hnulbook , T he o nly refinement we
ca n suggest, sho u ld the Rul es be
amended as Docket No. 15267 pro­
poses. wo uld be to employ a motor­
driven code whee l whic h could be
relea sed at the press of a but ton.

Techni cal Tidbit

\Ve have had many letters ask ing where those
printed circuit board connectors for "he W:!JA V
transistorized RTTY gear (Feb.• xturch. and
April '62 RTTY Columns) might be obtained.
w ell. Arrow Electronics of Mineola. .Y.. lists
both Amphenol and Ci nch-Jones in their catalog.
T he Amphenol 1·.0-010 for the a .Ls.k. oscillator
is SI.06 and the 143-022 for the TU is S 1.87.
The Cinch-Jones 250-10·76-170 for the a.f.s.k.
oscillator is $ 1.50 and the 250-22-76- 170 for the
T U is $2.63.

Ot her le tters have asked where transistor
socke ts might be obta ined . Aga in. Arrow lists
severa l types: the Grayhi ll No. 22-1 6 and the
Elco # 3303 . for example. These run about )(1(­

each. Lafayet te. Syosset. N.Y.. lists a "universa l"
socket. ~ I S- 3 9 5 . for 25(\ each or 22 1;" each in
lots of 10.

On th e Bauds

K I Ii K of Newport . N. H.. has a Model 15 and
wants to know how to f.s.k. a GSB-IOO. (See
Chapter 4.2 in the X e", RTTY Handboo k , AI.)
K IM IA of Sharon. Mass.. has tape gear working
o n 80 with a log periodic antenna and 800 watts .
W IOQC of So . Windsor. Co nn.. also is on 80.
WI ET. the Dart mouth Radio Club. works 80
from Hanover, N.H. WI O UG of Stamford.
Conn.• ru ns narrow shift and tape on 20.

WA2QPW of Demarest. N.J ., is on 80 with a
Mara uder and Model 14 str ip printer. W2RPL
of Glo versville. N.Y .. is o n 80. too . W2PEE was
the MC at the New York RT f Y Dinner March
23 rd. (Detaits "eXI montlt .) W2BVE of May­
wood. N.J .. has an AN / FGC- I to go with his
Models 14 and 15. W2BQ H of New York City
works 80. (/lo w?) W2VM N of St ittville. N .J ..
and W2NQW of Port Jervis. N .Y.• also are on
80. Activity from the 3rd call area seems to be
low this month.

K4\VJl of xt a ysvil je. Ky.. has some 2SSA
polar re lays for sale a t 1.75 and is looking for
a n inexpensive machine. (R ,U/Y is /6 years old.)

\V4 , ZY is not looking for an 0-5 /FR; he has
two for sale. Bill is also a source of Teletype
parts in his area . \VA4 RWX of Hampto n. Va .•
built the \V2JAV transistor gear and is changing
to 1275 /2125 for his s.s.b. transmitter. \V3HXF /
4 works HO from Fairfax. Va. WA4ECY is on
20 from Pensacola. Fla. W4AI S of Taylors. S.c..
is on 80 now with tape gear. W5JPC of Fort
Stockto n. Texas. is trying to f.s.k. his 70E· PTO.
W5Q FA of Corpus Christi. Texas. is putting tip
a beam for 20.

W6 UUX IJ . with the Far East Ne twork ( A PO
67. San Francisco ) is look ing for the chass is and
cabinet asse mbly for a URA·N A. (/I e has olt the
lIIoe/llk\ .' ) K6H EP of Santa C lara. Cal if.. uses
a tape reco rder as a long-ti me regenera tor with
a.Ls.k. W6A EE and WbC G ( R'Tf"Y, Inc. ) were
heard working each other on 20 (W lw i . no 146.70
1.III.n WHCRQ at Kent State U.. Ohio. has a
French Sagem Teleprinter No.6. {Can a"yo"e
hrlp with a hooJ. ?) KNDKC of Ann Arbor.
Mich.. is setting up his ~l odel 28ASR for auto-­
matic code identification. K9C NG of Vandalia.
III.. got his xt ode t 28ASR from W9GRW. Al is
looking fo r an 1·208 or a Model 80 signal gen­
erator. (So am I , AI.') \V9A~f F of LaG range, 111.•
has trouble with his AN /FGC-1. (Can anvbody
nearby help h Ick ?) KUUBY of Affton. Mo.• is
awaiting his Model 19 from \V0NOY. KUDOM
of Lincoln. Neb.. works 20 as does K0A EK of
Denver. Col.

VE3EIl R of Don Mills. Ont.. has a 15 ready
to go. W8BZB / HC 2 (the Good Ship /l ope )
works 20 meter narrow shift skeds with K8DKC
from Ecuador. YVSAVW of Caracas. Venezuela ,
works 20 with a consistently stro ng signa l.
FG7XT. G uadeloupe. F.W.I.. pours a terrific
signal into W2JTP on 20.

Comments

RTfY is on the up-swing, judging from our
over-flowing mail bag. Most of the letters ask
quest ions. like. "What machines are avai lable to
hams; what TU should I bu y (build); how can

[ColI/inlled on page 102J
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WALTER G. BURDINE ' . W8ZCV

M
" N Y o f the letters rece ived here tell me

th at since th is column is wri tte n for the
Novice and Technician licensee. I sho uld

make it a little easie r to understand th an if I were
writ ing for the o ld time ha m. They say that they
have no bad issues for reference and that those
more advanced hams have all the rest of the
book. They ask me to keep it as simple as I can.

\Vell. I have tried to do just tha t. but I guess
that I forget once in a wh ile th at you usua lly
do n't have access to any o ld magazines and th at
you ha ve to depend upon us for your bas ic in­
..truct ions. Of course, I can on ly get so much
in each column and I try to get the most infor­
ma tion possible in the allotted space. hut radio
is a large and complicated subject. There are
so many facet s of our fasci na ting: hobby Ihat
ma ny o f th em now have thei r ow n magazines
and hooks have been written o n just one phase
o f the hobby. I'll do my best to ge t simple, easi ly
unders tood info rm ation 10 you and to make the
bui ldi ng: projects as simple and complete as
possbi le. T hanks for the letters. that is the way
I get my information and this is the way you get
mme.

The pict ure for the 15 watt six me ter rig: de­
sc ribed in January N OVIrE are show n thi s month
for those tha i asked fo r them, The chassis used
fo r th is model was a 7 X 7 X 2: inch aluminum
chassis. T he front panel was cut from some heavy
aluminum shee t and the cabinet was al so home
made. hut an y available substitute can he used.
If you have a cabinet nea r this size . use it. You
ca n even usc a ca ke pan fro m the "five and ten"
for a chassis and cut th e: panel fro m on e of those
heavy cookie-ba king shee ts. I've done th is many
times in my day. T he modulation transformer
can be any 10 watt unit that you have or an y
that is listed in the ..uppliers catalog, for even
if you have a slight mismatch you will have
eno ugh modulat ion.

Sometimes it is to our ad vantage to have a
mismatch. If the impedance i.. too high. it will
so me times res tric t the freq uency range of the
modulation enough to act as a speech forming
circuit and make for more " ta lk-power:' T he
A-53C can be bought from Allied or in almost

- R .F. D. 3, W aynesvi lle , Ohio 45068 .
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any other rad io supply house.
The coi l data as printed was wrong. in the

January issue a nd the following data was used
hy me for my coils. All coils were wound with
#24 enameled wire on ¥fI" d iame ter iron core
slug tuned forms . The composit ion o f the iron
cores can cha nge the number of turns necessary
to hit the ha nd. and tha t was the reason for the
te rm "ball-park ," I used CTC forms available
at the local su ppliers. 1. 1 is 10 turns. L ';!. is N
turns and La is (1 to 7 turns of # III tin ned wire
%" in d iamete r spaced 10 he l " lon g. \Vhcn
using the grid dip meter to tunc the output coil.
short the ou tput terminal wit h a 51 ohm resistor.
The first condenser in the pi-network tunes the
pla te circuit and the last one loads the antenna:
tune for the most output. I hope that with this
a rt icle there will be more ac tivity in so me of the
hard to get sta tes. We could use more six meter
ac tivi ty in the Western sta tes especia lly; Mon­
tana. Wyo ming. Nevada. Idah o and Utah.

The Georgia Q5Q Party

The Columbus (Georgia) Amateur Radio
C lub will hold it's third annua l QSO Party on
I\l ay 9 and 10. The contes t is of pa rti cul a r in­
terest to Novices and Technicians becau se
separa te award.. a rc give n to the highest scoring
Novice and Tech in each sta te. For complete
rules and scoring information see the Contest
Calendar column in this issue.

\Vho will be the highest scoring Novice a nd
Tech in the cou ntry'! Let me hear from you and
don' t forget the photographs.

Operational Procedure

When listening over the ha nds you will notice
many variations of operating procedures. Many
oldtimers are as much to blame for the incon­
..istancy as the newcomers. It behooves everyone
of us to opera te correct ly so tha t the newcomer
will have a correc t standard to foll ow. I guess
I am jus t as much to blame for th is sta te of af­
fairs as you are.

Rules and Regula t ions part 12 ( now called
part 9 7) gives specific instruction.. for ca lling,
answering and ending a contact. for mobi le op­
eration and fo r opera ting a t locations o ther than
the licensed locat ion.



r Stations opera ting c.w. should call: CQ CQ
CQ D E K 9BO U K9BO U K9BO U, for a short
time depending upon the condi tions o f the band.
He shou ld not ca ll CQ 30 to 80 times. sloppily
sign his call once and start the same thing all
over again. A "three by three" call repeated
three or four t imes should gel an answer if the
condi tions are good. Always send at the speed
you can cop)' easily ami never send your call
a t a fas ter speed than your CQ . If you tune the
ba nd a nd hear soneone calling you. send :
WMZCV WMZCV WMZCV D E K 9BO U, possibly
repealed twice. After initia l contac t is made there
is no need 10 repea t the call more than once.
W hen th e sta tio n is cl os ing it will sign : 51\:
WXZC V DE K9BQ U C L Th is me;.IOS that
K9B O U is closi ng his stat ion and will not be
avai lab le for further contac ts. The sta tion that
you called shou ld a lways be sen t fi rst and the
ca lling sta tion should be sent last in a ll ex­
changes .

It rea lly seems that the pho ne man has more
trouble operat ing correc tly than the c.w. man.
Aga in the called station should be sent firs t and
the mil;".': station shou ld he sent last in the call ­
ing sequence. as : " K9 BOU this is W8ZCV
calling:' Make short calls and listen for a re turn:
if no re turn. call again . T he station called will
say : "W8l C V this is K9BO U re tu rning ." Then
follows the contact and it can be te rmina ted as
follows: " K 9BO U from W8ZCV," or K9BO U
th is is W8ZCV. over." At the endi ng of the
complete transmission you can say: " K9BO U
from \V~lCV clear and closing m y sta tion."

Portable operation on c.w. will use the fra ction
sign and the area number following his ca ll in
all ex ch anges as: W8l C V15. Maritime stations
will send the fract ion bar a fter his call letters
foll owed by the name o f the ship and its location
at the beginn ing and e nd of each 050. If the
ship doesn 't have a name its number can be sent
in lieu of the name. Amateurs operating aero­
naut ical mobi le will gi ve the aircraft number
and its approximate geographical location.

Phone stations operating mobile will say:
"T his is W8ZCV mobile in the 7th call area
near Billings. Montana: ' Sta tions opera ting
aeronautical mobile will give the name o r num­
be r of the ai rc ra ft and its loca lion : "T his is
W8ZCV aerona utica l mobile in a Cessna 1708
near Jacksons Mills, West Virginia ." This short
resume of the operat ing procedures for amateur
radio stations is correct as per my last copy of
the Rules and Regulations pa rt V I avai lable from
the Superintendent of Docume nts, G overnment
P rinting Office, Washington. D.C. for $ 1.25. A
new issue is now avai lable. my order just came
in the mail yesterday saying that m y copy was
be ing sent soon.

Letters

Wow! What a pile of lette rs I have received
latel y. In ten days I have received 49 letters from
33 states a nd I am attempting to answer the m as

Top ond bottom views of the lS watt six meter trcos­
mitter described in the Janua ry 1964 issue of CQ . Th is
shaw the best placement of parts that I could figu re for
the 7 X 7 X 2" space . See te d for more information.

fast as possible. I will of course answer those
first that had stamped envelopes enclosed.

" Dear 'Yah : for those who missed the XEOICS
DXpedition to Ensenada. B.C . Mexico during

ovember 1963.
'·1 have a pplied for a reissue of XEOICS for

the fo llowing period s : 8 to 9 February 1964
( phone), 22 to 23 Febru ary 1964 (c.w.) , 14 to
15 March 196-t (phone) . 2 1 to 27 ~ I arch 1964
( phone and c.w. ) , 28 to 29 March 1964 (c.w.).

If the license is granted I plan to ope ra te
40, 20. 15. 10 meier s.s.b. and c.w.. maybe some
a. rn . Conditions permitting, I will include 6
meter operation on a. m. and c.w. During c.w.
times on 40 and 15 I will look for Novices when
the band is slow. Please OSL via K6I CS. I will
keep you posted. 73 . Mike."

This announcement is from M ike G auth ier.
K6ICS /X E0ICS. 10425 San Jose A venue. South
G a te. Cal ifornia. Phone : 213 LO RAI N 9· 1865.
T here, fellows and ga ls is your chance to work a
DXpedition and ge t tha i X EO
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" O h, I still manage to keep in touch with 0 few of the
o ld-time rs:'

wou ld prod uce good resul ts and get good signal
reports. The opera tor and the antenna system
ma ke up the best ingredients for an efficient
station. I have set up a plan to see wha t can be
produced by tak ing two old d iscarded TV sets
and not more than $25 .00 and I'll bet I can build
a nice ama teur stat ion wit h no more th an these
pa rts and some ingenuity on my part . TV sets
can be bought for about five dolla rs at many
second-hand stores. That would make a cheap
stat ion for the new ham. I must admi t that most
of us wou ld like to have commerc ial equ ipme nt
bu t the fac t that we ca n't afford it should not
keep us from being good hams and proving it
to everyone concerned.

Help Wa nted

Ma;:y letters ha ve been received from those
whose names have appeared in this co lumn at­
test ing to the fact tha t you a re willing to hel p
the folk s that have asked fo r help in th is column
and 1 wan t to thank those that have helped to
prove that the ama teur is the nicest guy in the
world . If you can help or if you need help just
drop a note wit h all informat ion to Walter G .
Burdine. W8ZCV. R# 3. Waynesville. Oh io
45068 and I will get you topbill ing in our column
free . Those listed below need help.

Walt Burd ine. W8ZCV need s help with letters.
pictures. ideas and novice news to make o ur
column the best read o ne around . You can help.

David E. Y. Sa rna ( 15).370 Riverside Drive
# 68, New York 25. New York. Telephone MO
6-2567 would like to have some help learning
the code and someone to give the test. He is
also wondering about the right transmitte r and
receiver. How about it fellows? Thank you

Wel l. tha t has just about used up my space
th is month so. see you on the ba nds .

73. Walt . W8ZCV

,
•

, -
I

--- -

This letter from Byron C. Weaver. WN2HAL /
KGI. USASRPS (6636). AI'O 23. New York .
New York , makes 34 countries tha t I now know
read CQ. as I have rece ived le tters from that
many countries.

"Dear Walt : I reall y app reciate your articles
in CQ and particularly your ideas and ideals .

" I am in the Arm y. from New Jersey. stationed
about 15 mil es from T hul e. G reen land here in
KG I land. I picked li p my Novice ( WN2 HA L)
just before coming here. I am waiting for my
Cond itional in the mai l now. I plan to get the
extra in a year or so. T he only thing that held
me back was learning the code, which 1 thor­
oughly enjoy.

" I am a firm believer of low power. Th is is
rea lly hamming and a rea l cha llenge. I can see
high power if the co mm unications is necessary
as in a traffic net . Othe rwise. the challenge of
low power is a good incent ive. I am also a firm
believe r in buildi ng my ow n equipment and
also in designing it as much as possib le. I like
co mpactness and neatness. I would n't even buy
;'1 kit. let a lone a rig assemb led by com mercial
worke rs. I th in k this would make me earn the
title of being a ham.

" I am planning to work 160 meters when I
return. Also 160 meter mobile. T he XYI. plans
to get her license and she goes along with my
views.

" I have just co mpleted a small transmitte r on
an old 4 by 6 inch chassis for 20 meters wh ich
I will use while he re. It has a 5763 into a 2E26
with a Q of 20 in my pi-net and about 10 or so
in my oscillator tank. I had a clean 5763 before
fo r Novice c.w. rig. so I would consider the 2E26
as high power. I am interested in what you are
running and of your accompl ishments.

"Walt. I am glad they pro posed the incentive
licen sing as it will de fi nite ly weed out some of
the freeload ers and 'money hams' that have given
ma ny a bad impression of amateur radio. This
is one of the reasons that man y good electronic
tech nicia ns neve r become hams. we could use
their 'know-how.' Yes. a weeding program is
necessary jf we are to have something to be proud
of as we did in the past. 73, BC: '

BC. r do think that many of the new hams
should build their own and profi t from the ex­
perience. but many do not have the time. in­
clination or facilities to do a job as it should
be done and the price of parts have gone up so
high that unl ess you have a big junkbox it would
cost more to build than buy. and another thing.
the trade-in value of homebrew is way down .
I think th at too much stress is placed upon the
idea that yo u need high power and the best of
manu factured eq uipment just to get on the air
and thi s is the reason that I have tried to tell
the future ham th at you do not have to have that
kind of set-u p to enjoy our hobby. I have said
that anyone could have an amateur radio stat ion
if he wo uld study and build . that simple equ ip­
ment used as if an expert were a t the controls
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LOUISA B. SANDO ' . WSRZJ

4th YL VHF Conted

TIME: Start- Wedne'iday, April IS, 1964-12 Noon
EST.

End- Thursday, A pr i l Hi, 1964-12 M idnight
EST.

ELlGI RILn y : All Hcensed YL and XYL operators are
in vited to p artkipat.e. YLRL mem bers on ly are
eiip:ible for the lOP awa rd. a plaque . A non-member
wiII rece ive a cert ificate. Coniacts with O M' s will
no t cou nt. A special cert ificate for the higshest scor­
lng Nov ice operator .
O PEU .TION: Ha nd!r-SO me a nd above a re to be used
- phone and/or c.w. Cross band operation ts nOI
permitted. Only o ne contact wtih each station will
be counted.
PROCEDURE: C all CQ Y L.
EXCH,\NGE: Statio n wo rked. QSO num ber, RST re­
port , U.S. Possession, VE Dtsrrtct or Country. En­
tr ies in Log should also sh ow band worked at t ime
of contact , whether A 1 or A3. time of contact, date,
xmtner a nd power .
S<'OIll NO: M ult ir ly number o f contacts by the tota l
numbe r of U .S. Poss. , V E d istricts o r co untries
work ed . Contestants run nin g SO w. input o r less at all
ti mes may multiply the above resu lts by 1.2S-lo w
power m ult iplier.
A W AR DS : H ighc!'>t S1,:o re-p la que ( Yl R l member
o n ly ). Top 3 scores will receive Certifica tes. VE dts­
trkt and country will recei ve a Cert ificate . H ighest
Novice sco re will rece ive a CeTl ilicat e .
Loos : Co pies of a ll lo gs must show claimed score .
be shmed by operator a nd he postmarked not later
th an A pril JO, 1964 a nd received not la te r t han May
IS. 1964 . Se nd copies o f log to-e-Ma rtha Ed wa rdv,
W6Q Yl . 44303 N . n ate A ve.. l a ncaster , C a lif. 935 34.
NO LOGS W n .L li E R ET URN ED. HE S URE IT IS
A C O P Y OF tOG YO U SEND IN FOR CO N F IR·
MAT ION. No'r rJprdofJ)' 'hot A R RL Section IIU

lonllrr count in Jcor illg .

P
UBLIC Service o r "public nuisance"? We a1l
know that amateur rad io exists as we know
it today for the very real public service

its devotees afford in times of emergency, and
whenever or wherever communicat ions may be
needed. No doubt you all have read in K2ZSQ's
VHF section editoria l in Dec. '63 CQ. and com­
me nts in subsequent issues, of the efforts of
residents of Elizabeth. Pa. to prevent K310P's
operat ing because of interference to TV receivers
(i n a fr inge area ) , despite FCC's clearing him
of any violati on. And of FCC's offering " Butch"
a "restricted" license, prohibiting his operating
on 50 me. on the basis it is not " in the publ ic. .,
Inte rest.

-44 17 Eleventh St ., N.W, Albuquerque-New Mexico . 87107

In the meantime in Cal iforn ia, the City of
Santa Barbara. through its attorney. has brought
suit in Superior Court for an injunction to !iIOP

the operation of a mateur sta tions K6GH U.
K6KCI and WAhlBR-owned by l.o u, Irma and
Lynn Weber- because it cla ims the )' a re a public
nuisance! T he Webers' troubles sta rted in May
'63 when five affidav its were filed aga inst them
claiming interference to TV, Hi-Fi, radio and
inter-com units. At the same time the Webers
presented affidavits from se )'e1lleetJ nearby
households repo rting tJo interference.

The f CC monitored and tested the Webers'
opera tio n and found their equipme nt to be 100%
clean and in no way responsible for the inter­
ference. There is a build ing permit for the tower.
No deed restrictions are involved. This is strictly
an attempt by local authori ties to regulate
federally licensed amateur rad io transmitters.

A demurrer was fi led by the defendants' at­
torney, a ded icated ham who has donated h is
services. seek ing to th row the case out of court
on a lack of jurisdic tion and other technical
grounds. Judge John Westwick over-ruled the
demurrer, hu t refused to issue a restra ining order
against the We- hers and ruled the case should be
tried in the local court.

A pre-trial hearing was held Jan uary 10. a t
which time Judge w estwick co ntinued the hear­
ing for 30 days and suggested th at the city a t­
torney petition the FCC for action. Since the

The Webers at the ir Santa Borbara home . l. to r,
Irma , K6KCI; Lou, K6GHU, and Lynn, WA6 IBR.
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" Oh, I ma ke my ow n shie lded cab le ee we de ys,"

Shirley, K8MZT (left), chair ma n of YUl' s 4th Interna­
tional Convention, greets Toni, K8PXX, president of
Buckeye Be lles, hosten club, a t Nationwide Inn,
Columbus, O hio. This is the very spot where YLs at.
tending YLR l 's 25th Annive rsa ry ce le bratio n, June
19-21 , 1964, will be greeted a s they pick up their 10
badges. These , and other perso na lized g ifts a re now
being made by the Belles, so get your reg istration in
soon to K8UKM, li bby Isham, 474 Oa rbyh urst Rd .,

Columb us, Ohio .

f
I

Most of you know Irma by her cheery "T his is
K6KC I at sun ny Santa Barbara." on the YL nets,
especia lly on s.s.b.. as "official gree te r" to YLs
visiting Sa nta Barbara (i ncluding the WSR7J
family last summer). and as a member of YLRL
and L A. YLRC. Irm a was co-chairman of the
first Ca lif. YL Conve ntion held at Santa Barbara
in 1959. and current ly is custodian of LA YLRC's
Lads ' N' Lassies certificate.

All Hamdom will be awaiting the ou tcome of
this court case. and the absolution of the ma li­
cious charges against the w ebcrs.

33. W5R7J
P.S. At the pre-trial hearing Feb. 14 the judge
continued the hearing until March 6 to enahle
the city attorney to amend his complaint to in­
clude reports made by FCC inspectors (which
are in the weber's favor l),

FCC has already cleared the w ebers. it is not
certain what the next step will be. but they rna )'
have .1 hea ring in Los Angeles. At any rate. it
is expected the City of Santa Barbara will pursue
the matter.

This Case is a clear cut charge of "public
nuisance:' and is one that all Hamdom should
fight. An unfavorable dec ision at the Superior
Court level could affect ham rad io indefinitely
by selling a ...ery serious precedent; another case
would be even harder to defend. The Santa
Harba ra Amateur Radio Club, Inc. established
a "Dcfcn ..e Fund" 10 raise 1500 to 2000 to
obta in the services of a trial attorney experienced
in courtroom procedure. Irma comments that
response has been most gratifying, and they feel
adequate for present needs, so no appeal is made
(II this lime for additional funds.

" You can't imagine what a boost to our morale
the response ha s been:' Irma adds. "All I can
say is thai the hams are a very special people."

At the same time ARRL's legal counsel has
kept in touch with the case and will appear a t
the Irial as a friend of the court should the
w ebers' lawyers think it advisable. The case may
go to a higher court , of course.

T hese are the facts as of copy deadline. Feb. I.
We'lI keep you posted on deve lopments.

II is ironic that ha ms who devote much time,
and expense through their equipment, to public
service should have to suffer the indignities of
such an attempt to have their ham ming stopped.
The w ebcrs were planning 10 move to Sa nta
Mari a, for other personal reasons, bUI have
agreed no t to move un ti l after the tria l. since
they fee l this th reat 10 all Harndom must be
fough t to the fini ... h lest il set a very had precedent
fo r the future .

Lou, Irma a nd Lynn all hold General C lass
licenses. In addition. I.ou has a 1st Class Com­
mercial Radiotelephone license, and Lynn holds
2nd Class Commercial. Lynn is a student a t the
Univ. of Calif. at Berkeley majoring in electrical
engineering. Lou and Irma have been in C. D.
since the ir days in Los Angele s in 1955. where
Irma earned BPL on 2 meters. They are mem­
bers of RAC ES and ~ IARS I AFAOGHU and
AFA6KCI). All three have part iclpated in Santa
Barbara's annual Fiesta activit ies for 5 or 6 years
helping provide communications. For 5 years
the w ebcrs have cooperated with W60QX in
handling communications for Rancheros Visit­
ad ores. a riding group. which makes a trek ever)
year into the back country. handl ing ove r 100
messages and phone patches for them each yea;
during the 2 o r J days of the trek. and bringing
in emergency medical services when requ ired.
including a helicopter one lime for a heart vic­
tim. The Webers have mainta ined schedules with
Alaska. Guam. Okinawa. missionaries. etc, for
those who needed communications. and have
always been ready to serve when call ed upon.
T heir files ho ld many clippings. letters and cer­
tificatcs of appreciation from those they have
helped.
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W
E are now into our fi ft h month of report­
ing o n the K310 P easel and are more
than just a li ll ie annoyed that this situa­

tion remains the number one concern of the
v.h.f. fraternity. It should have been remed ied
last yea r. Never before has this writer en­
countered a situa tion that has spurred so man y
amateurs to write their local FCC offices. ARRI..
TVI committees. etc., in an effort to get ac tion. I f
\\'C had the space to spare, the letters that have
reached th is desk in the last three weeks alone
could fi ll another four pages of CQ-and in fine
type. OUf file on the K310 P case is fairl y bulging
a t the scams with corresponde nce. But even now
Butch's situa tion rema ins much the same. He still
is de nied six meter privileges.

In spite of all the support Butch has received
from the press and fellow amateurs. the tedious
wait ing persists. After nearly a two month period.
the FCC fina lly responded with their concession
to a hea ring. That was December. T wo weeks
ago they announced the hearing date as Wed nes­
day. March 4. in Pittsburgh. Pennsylvan ia . A nd
it will be a closed hearing. to be attended only by
those parties accepted by the Commission. (For
example if you had wanted to attend. you would
have had to file in triplica te to Mr. Ben Waple of
the FCC stati ng you r involve me nt in the case
and wh y it was imperat ive you be there. If your
applicat ion was approved in time. and this ap­
pears unlikely. you might have been permitted
to a ttend} . T he hearing was " to determine
whether a condition prohibiting operation in the
50-54 me band. which was allached to the ama­
teur radio Genera l C lass lice nse of Charles A.
Seaman. El izabeth. Pa.• shou ld be continued.
modified or removed . Because o f interference to
loca l TV Channel 2 reception ca used by Sea­
man's opera tion in the 50-5ot mc band unde r h is
Technic ian Class lice nse. the prohibition was
attached to his Genera l Class license."

The FCC Public otice went on to say that
it wo uld be the purpose of the hearing to "de­
te rmine the natu re and exten t of interfe rence to
TV recept ion in the Eliza beth area creat ed. or
likely to be created. by Seaman's 50-54 rnc ope r­
a tion," If he is found to be the cause for the TVl,
the Com mission will see wha t measures ca n be
taken by K31 0P or his neighbors to eliminate or
reduce that interference ill addition to taking
ste ps with regards to the "condi tional" G eneral

ISce Dec., 1963. p . 69; Ja n., t 964, p. 77; Feb., t 964.
p , 77; and March , 1964, p . 79.
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Class license Seaman holds. T he Borough of
Elizabeth and the A RRL were made parties to
the proceeding. Judge Walte r W. Gunther was
appointed presiding examiner. At this wri ting.
of course, the results of that heari ng are not yet
known .

By stra nge coincide nce. just four days ago I
was visited a t this office by a Commission F ield
Engineer (of the variety that "checked out"
K31 0P's station six limes). He. too. had to get
in on the act. Although he is only remotely con­
nected with the Buffa lo. N.Y.• FCC offices. he
seemed to have an inside knowledge of how the
Commission was goi ng to play their hand in
the pending hea ring. And it wasn't pretty. So me­
times I get the im pressio n tha t the amateur pu blic
is not sufficiently aware of the true attitude of
the Commission in most instances. And perhaps
the FCC would like to keep us tha t way. Maybe
confusion is the ultima te goal of the procras­
tina tor. Eno ugh.

How To End TVI Pe rma ne nt ly

Burton H. Syverson (call leuers not available )
has petitioned the FCC for reallocation of v.h.f.
TV channel 2 (5 -1 ·60 me I to the citizens and
amateur radio services. ~I r. Syverson. from
Aurora. Ill inois. noted the harmonic rela tion­
ship between citizens and ama teur freq uencies
and Cha nnel 2. and discussed the difficult ies
whic h are bei ng faced in persuading the TV
viewers to install fi lters. Per usual. no remarks
yet from the Commission on the petition. Pe r­
sonally. I think it's a dandy idea.

Bob Brown. K2ZSQ

Charles A. " Butch" Seamon, KJIOP, fint U.S. cit izen
to hold a General license without six meie r privileges.
Reason? He causes TVI. (Photo by Ed Lips, W3 BWU ).
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BY BOB BROWN", K2ZSQ

VHF from th e word go is K4NEH of Po rhmouth, Va.
Vern o pe ro tes six a nd two prima rily, but he has aceess
to high er frequency eq uipme nt whi ch he occasionally
e mp loys. "Hrst contoct o n two meters wa s WA40GZ
and guess what? I wa s his first contact else!" K4NEH 's

main preoccupa tion is v.h.f. weak sign a l OX work.

JUIt a Few More Weeks • . •

And it will be con test time o nce again. T ime
for all ambitious v.h.f. addicts to come our of
the wood and head for the hills. armed with
batt leworn equi pment a nd ready for the worst.
Just like last yea r. there will be three major
classes of competit ion: General. All-Hand ~I ult i­

Or. and C lub Aggrega te, ( Re me mbe r that the
bigges t surprise in the last Spring contest was the
intense com petitio n in the C lub Aggrega te ca te­
gory. ) See page xx thi s issue for detai ls. xt ark
yo ur calendar : May 2-3rd. 1 P .M . Sa turday until
I I' .M . Su nday. Wh o'll he on top thi s yea r?

F.M. Note s and Quotes

Wha t next'! Now the y are populating ~ me­
lers ! Word a rr ives from RTf'Y'cr W 2JTP that
K21 EG and W 20 CM o f Huntington , Long Is­
land. a re o n 448.80 mc f.m . using RCA units
with ± 15 kc deviation ( these a re ava ilable from
F~ I Sa les. Roxbury. Muss. ) . Antennas a re vcr­
tical ly polar ized and from a ll indicat ions most
future ac tivity here will likewise he of the base­
to-mobile variety. We hear abo tha t before lo ng
more of the L.1. 20-mete r ga ng will be mak ing
the big jum p. A nd it won' t be man y more moons
unti l W2JTP himsel f fi res a way a t 448.80 with
his Motorola . Looks like even RTIV me n aren't
im m une to the sire n call of v.h .f. f.m .!

Ray Neuman. K6P UW. of Los Angeles fills
us in o n the West Coast doings effe mwise. "After
reading in VU F REPORT abou t Lm. ac tivity, I
no ticed that not very m uch in format ion has
come from we-land. So here are a few notes
from L.A. 'bout two me ters and 450 me.

"T here is not very much work being done on
six meters because of channel two TVl. But at

-

With the Century Club'er,

N ine cert ifica tes were awa rded th is month to
QSL-minded a pplicants. six to 50 me men and
three for 144 me. New members a re (six meters ) :
Franklin Spitle r. \VA8G C E; Art lindsey.
K I KC ; Masatosh i Mitsui. J A 3BBG ; Merle D .
Gray. \VA 8BXS ; C harles Walls. WB2DCC: Jerry
C. Medl in. WB2FEQ and ou r two meter frie nds.
He rbe rt W. Dixon. WA4~1 FG, Frank Schwa rtz.
WB 2ELL and Bertram C. Lewis, WA8C NX.

By the way. if you are inte rested in join ing
the ranks o f CQ's VH F Century C lub ce rtifica te
ho lde rs. see last month 's VHF Rl,PORT colu m n.
If you don't have a copy handy. d ro p a card to
me a t the address a t the head of the column and
we 'll see to it that you get all the necessary in­
fo rmation . Okay'!

,,"~F ~F~~O~T
Ian exclusive feature of The VHF Amateur I
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T
UIS is the time of year when we all begin
prepa ring for the spring and sum mer v.h.f
DX season. W ith the days getting longer

a nd the weather warme r, mo re and more roof­
tops are sport ing that familiar alumi nu m "plumb­
ing" in a ntici pa t ion of the months ahead. That
old ent husiasm returns just as naturall y as a
bear coming out of hibe rna tion (your XYL will
heartily agree on th is o ne) and once again your
though ts. i f you truly fa ll into the v.h.f. category.
tu rn to kilowat t fi nals. parametric amplifiers. and
gigantic antennas . Priva te surveys have shown
tha t the summert ime " DX pan ic" SPUTS more sta­
tion improvement in less time th an at a ny other
pe riod during the year. One bit of advice : C han­
ne l th is enthusiasm in a constructive direction.
Don't let th ings get too far out of hand . Sure.
your sta tion could sta nd some remodeling-but
not necessa ril y a complete renovat ion. Analyze
your indiv idual situ ation. Perha ps yc u'Il find
tha t a few ine xpensive modifications to yo ur reo
cciver wi ll buy you not iceably more than another
hundred dollars sunk into the antenna system.
Ra ther than view your station co m para tivel y.
iso la te yoursel f men tall y from " the Jo neses" and
conce nt ra te wh oleheartedly on what is best for
yo u. One heck of a lot of money is wasted every
yea r by hams who must have the latest commer­
cia l gea r sim ply because it's the th ing to do. Do
yo u reall y nerd to spe nd a large amoun t of cash
fo r a major change. such as the newest transmit­
te r or tri ple conversion receiver? In short . be
practical ; a well planned v.h.f. station equipped
with a n acc um ula tio n of varied pieces of home­
brew a nd commercial gear inte lligently a rra nged
and in good order will a lways o utpe rform the
overnight storebought boys'. and with less head­
aches .

. Th~ VJl F A mutf"llr . C Q . 300 W . 43rd St ., New Yo rk.
N.Y. 10036.



c.

4"
c. tl~[r ..
r e

• "'"
; 2-144
• '"3' A'",.,

.~
""t 3.9.~

Z-144 ~

~. _'ut,.. /_ . 0

.... " s.•-- -----=--'

z-...

"

..6.301lc

v,
12AT1 50

r-----------------~~------------- --------- - - ------ -;- ----c~-0~'l
I 6AQ5 0 _ . 1
I ~ I

I 4101( ~ lOOK \It l , Va ~ ~ ':0 • II

I tit 02 6AL5 .Q01!l 12AU7 -te- ::¥- T.

',1- t sec R. ;~ , z;,~ ~~- 10 . ~* ~ ~~L!- ' ~ !
, ' ~. 1\ T,no T , '" '-" II ~·"'~::~J.rr--.-'··(."==--i~:.~" ,,,...;:. ;;; ' .... ... ,b, ' 'J '.l ~.~ I;' .,

I + lOOK ~ IL • .1

Fig . I-Schematic diagrams of the " l a ncer" two meter transmitter, nominally rot~d at 20 wot~, input to a se lf.
neutralized 6360. All capacitors greate r thon on e ore in mmf and le n than one In mf. All reSIstors ore Ih walt

un len oth erwise noted .

C" r-11 mmf per section min iat ure but1e rAy. E. f . J oh n"
son 160.21 1.

CJ-20 mmf min iature varia ble . f . F. Johnso n 160-110.
l , - O.90- 1.6 ,uh slug-tuned coil, wound to resonate at

24 me. J . W . Miller 4403.
Lz- O..40-0.65 IJ. h slug ·tuned coil, wound to resonate at

72 me. J . W. Miller .4303.
L,..~-4 t. = 14 e.t., If.:l '' i.d ., spaced to r," long. Resonate

at 14.4 me.

l , -2 t. = 1.( wo und aro und ce nter of 4 . See text .
l s-2 t. = 14 wound a round center of L•. See text.
'-6- 20 henries, 900 o hms. Stancor C·U1S.
RFCl-2.S IJ. h d . choke . Na tiona l R-I00S.
51- 2 pole, S position rotClry switch .
S2-S.p.S.t. slide switch.
f l- Modulation tra nsformer, ta pped second a ry, primary

10,000 ohms p la te-to-pla te. Thordarsan 21M68.
YI-8 me th ird overtone crystal.

the last estima te there were no less than 250
10 300 active sta tions on two meters and 450 me
with base-to-mo bile type installations. The 440
to 450 mc group is divided into 100 kc channels
and is primarily used for repeater co ntrol and
duplex operation with seven active channels used
for 8 me repea ter pairs (fo r two meier repea l­
back channels). Two-meter channels between
146.6 10 and 147.240 are popular with 146.760
and 1..t6.940 used thc most.

"Other channels are 146.620. .640. .675•.700.
.760. .830..865..900..940 and 147.240. with no
less than 13 re peaters on two meters. T here are
only two a.m. repeaters in this area .

" My own station consists of a Motorola 200
watt 140-BY 'base' into a Hi-Gain SD-150. a jay
pole and a Motorola 140-D 100 watt mobile on
J46.675 and 146.760. That's about it from here.
C U on :2 f.m.!" Keep us informed on f.m. ac­
tivity out there, Ray!

Miscellaneous Tech

The "Lancer" 1'''''0 Meter Transmitter: Some
readers have expressed an interest in the "Lan­
cer" two meter transmitter which was de mon­
strated recen ly by K9P~f U at one of the
mee tings of the Waukegan V.H .F. Society. of
Waukegan. Illinois. Shown in fig. I is the trans­
mitter and modulator, as designed for the emit­
ter port ion of K9 PM U's 144 me transceiver (sec
S,). The transmitter has a 6360 in the fi nal which
operates quite efficient ly at two meters with a
nominal input of 20 watts. No layout or con­
struction details are presen ted. as the average
v.h.f. enthusiast should already be well aware
of the importance of shortest possible leads on
everythi ng - including bypass capacitors - in
v.h.f. construction. Reminder : at two meters a
.00 1 mf disc ceramic capacitor with a to tal lead
length of 3,4 " becomes an aU-pass capaci to r in
a number of applications. Pay particular at ten-
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tion to th e lead length from the plate of the
5763 to 1. :1 .

xt tnlmize the coupling between L:~ and L, .
Although the 6360 is self-neutralized at this fre­
quency. too much coupling could cause self­
oscillation of the final. A tin shield p laced across
the 6360 socke t soldered to the ca thode tabs of
the socket a nd well grounded will help isolate
the grid and plate circuits.

The oscillator. 100. deserves some discussion.
As shown in fig. 1. the oscillator is an overtone.
T he crysta l osci lla tes on its th ird harmonic. 1101

its fundamental. If 8 mc r.f. is present. the osci l­
lato r is no t properly adjusted. Whe n functioning
correctly. the lowest r.f. present anywhere in the
transmitter will be 24 me. Oscillat ion takes place
wit h L 1 resonated slighII)' above the third over­
to ne of the c rysta l. If, o n the o ther ha nd . yo ur
favori te oscillator is a Colp its. try rep lacing the
12AT7 with a 6U8A and use the pentode section
as the oscillator and the tr iode section as the
multiplier.

Coi l L5 is co up led to L.. fo r proper pla te cur­
rent with C:I adj us ted for maximum plate current
while maintaining resonance under load. Be sure
to keep the modulator out of r.f. fields. The
modulator is shielded in tin with all leads in and
out bypassed with .00 1 mf d isc ceramics. On the
modulator. R;! cont rols th e clipped leve l ou tpu t
of the 6A L5 ; the higher the leve l. the greater the
percentage of modulation. Obviously. it should
be set for less than 100%. It should not be a
readily available control. Set ii once and forget
it. R . is the s im ple vol ume contro l and can be
brough t o u t to the fro nt panel for accessibi li ty.
If you wish. the clipper can he eliminated by
simply connecting C, d irectly to the grid of 1'1:
leaving out everything except R:I. Position one
of Sl merely con nects the 0 -1 rna meter on the
transmit ter 10 the receiving 5 me ier a nd cou ld
he ignored.

Obviously a number of things have been left
unsaid. but there should be enough here to pUI
you on two meters if you are at all hand)' with
a solde ring gun a nd grid dipper. The " La ncer"
has provided man y hou rs of unusua lly fine oper­
ation out Wa ukega n way. We hope it does the
same for you . It was designed and built by
W9ZG S and K9PM U.

OX Do ings

Six has been anyth ing hut dull according to
K I\VY5 who has caught almost every E opening
since C hristmas. Ha rry. monitoring from Whit­
ma n, Ma ss.• advises us of a short affai r at uno
EST on J a nua ry 15 to the South tha t lasted about
one ho ur. No contacts for K IWYS but locals d id
okay. Get that beam. Ha rry!

On Jan. 5 WA2J FZ, of Rego Park. N.Y.
snagged K2GLQ / 3 in the Philadelph ia area,
Nothi ng excep tiona l he re bu t fo r the fac t that
th is 100 mi les was spanned with ra ther mi nimum
gear: WA 2J FZ with 25 watts input to three ele­
menIs. and K2G l Q / 3 with I watt to a dipole!
WB :! A X\V dropped by the .Y. office to say
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hello and m ent ion that V E3C A U sti ll owes h im
a QSL da ting to las t Ju ly confi rming a six me ter
QSO. 50 how about a card for Pa ul? WR 2C\VG
of Westfield. N.J .• reports contacts with many
W4s on Jan. 13 and l-t. too numerous to mention
here. Both days proved excellent for E work with
S9 aigs consisten t th rough out the per iod . M o v­
ing up towa rds It haca . N.Y.• we find K200L
as apparently the only six meter man who caught
the brief bursts of signals peaking to the north­
west at about 2310 EST J a nua ry 26. T he fre­
quency was a pproximate ly 50. 110 mc a nd the
signa ls built lip fast a nd decayed slowly last ing
only 5 seconds.

\VA-t HSK of Tuscaloosa. Ala" reports hearing
Atlanta stations with S8 sigs on J a n. 25 at about
1400 CST. " I failed to write down the calls." Pat
goes o n, " beca use it o nly last ed a minute o r so.
Did anyone else have this experience '!"

A note from K4 N EH asks us to "stop in for
an eyeball and have some coffee!" Vernon, oper­
ating from Portsmouth. Va .• wo rks for Pr iest
Electronics whe re he comes in con tac t with man y
area v.h.f. men. If we're ever down th at way, rest
assured we'll stop!

R1TY news from Sacramento . .. K6BJQ .
K60 L P and WA6G ER are now on six meter
teletype, usually at 50.200. a nd will be looking
for DX d uring o pe nings . T hey are A FSK using
M odel 15 teletypewri ters and RTTY lim it/book
(available from CQ) converters and oscillators.

Two lengthy OX reports were sent in by mem­
bers of the M ich igan Six Me te r Club through
WXMBIf listi ng m;,IOY Sporadic E con tac ts m ade
since Decem her 6 . In a ll these WH op's caught
openings on Dec. 6. I J. 13, 14. 15 and 16. 50
who sez s i, meier OX is a summer sport? Pick ing
tip where the ~'ichigan boys left off is KHR EG of
Dayton who snagged some nice East Coast D X
on Dec . 22. J a n. 2. 5. 13 a nd 14. A nd don 't
forget to write Vince for skeds! And while we're
talking of skeds. let us not leave out KHV EX of
Wayland, Mich.. who warns to get truro into
Iowa on six meier sideband. Any takers'?

Ca n anyone beat this? K9H OW was m o bile
on C hristmas at 7: 15 A.M . CST and made contact
with K9 UOK. John, of D~ xtone. Incl. ( Paul.
K9H O\V. was sitt ing in his driveway in Chi­
cagol) The QSO lasted for three hours and 15
minutes while Pa ul traveled a to tal of 138 mi les
from that driveway in the south side o f C hicago
to sout h of Georgetown, III ., on U.S. H ighwa y
I to Florida.

Edenton, N .C. . arrived in the form of \VA..­
LWK for K5RC G t O in Bellevue. Nebr., on Feb.
1st. Sigs we re S7 two-way sideband. D ick .
K5RC G / 0 , uses i z-ctemcnts on six meters . six
horizontal and six vertical. up 45 feet. He's now
using the Clegg Venus and is anxious for skeds
to the Dakotas. M inn. and Wise . W8K NC / O in
Mo ha ll. N. D.. writes 10 let us know that he'l l he
tra vell ing o nce again th is season th rough some
of the more choice DX locations and will be on
the lookout for srns'ers (six merer skippers) .
More from Ira next month.

[Con/inued on page 81]
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BY ALL E N KAT Z*, K?UYH

Fig. l -W9 J IY's mod ificotio n of the APX-6 receiver to
an f.m . detector. Remo ve VlD7• V.. a nd V309 tubes a nd
reploce ..... ith this circu it. Transfo rm e r 1.. is used as
a qua d rature co il a nd should be tuned for moltimum
audio. Ad just R. for best speech quality and volume.

6AQ5

e-ee,

\00<

""•
6BN6

tures of eliminating radar signal interference
and being adjustable via the buzz control to
either a .m .. f.m . or a combination of the two.

We received a no te from Cal, K20DL, who is
working o n his Maste rs thesis in antenna systems
for polar ization measurement. Doing much of
his research o n 4 30 me, he has come up wi th
so me fac ts which a rc quite interes ting. "On these
freq uencies a gro unded grid c ircuit see ms to
opera te best. We usc 7077 ceramic triodes in a
two stage a mplifier. This is followed by a m.IO U­
factured uni t containi ng a crystal mixer. T he
measured 1and we have the equipment to do It
right) noise figure is 6 db, with very little tinke r­
ing. This is abou t 2 db better than a 6C\V4 and
about 6 db better than a trough line using a
6AJ4." A lot of fellows have been aware of this
for quite a while. Of course you need a quiet
diode-IN2lE or F, etc.-and then there is the
psychological comfort of knowing you have an
r.r. amp. " I might add thai it is imperative that
the antenna circuit he tuned. With r.f.c. coupling
into the cathode it is im possible to achieve a
good no ise figure." Take a look at the old Tape­
tone u.h.f. converte rs: this is why they used a
tuned cavity in fro nt of the mixer. Cal a lso had
so me comments o n u.h.f. an tennas wh ich are
wo rth not ing. " For those who are conte mplat ing
use of long yagis on 432 me, I have one word of
advice . Forget it!" I do not know, but the re must
he a secre t to success wi th yagis o n the u.h.f.
bands. Some of the gang swears by them. W8PT
uses four IS's stacked. and his record speaks for
itself. T here is also Tom, W I EUJ , who did his
M.S. thesis on Lo ng Yagi design on 2400 me. We
just don't happen 10 be one of those people. "I
spent about two weeks trying to match a com­
mercial Vagi to 52 ohm coax, It just wouldn't
match. I tried everything to no avail. The easiest
antenna to construct for this frequency appears
to be the corner reflector. An array of eight large
ones 160 degree angle and 2 wavelengt hs on a

-4M Cumberland Avenue, verona . New Jersey. 07462.

A:
0UT four years ago when the first man­

made passive reflector (Echo I ) was put
into orbit. there was quite a flourish of

amtcur interest. The number of reported echos
was enough to make one flinch. especia lly when
it is realized tha t Echo I was theoret icall y ut
least 5 db poorer a reflector than the moon . . .
But any oldti mc r ca n tell you about theoretica l
predic tions. He might even remember what the
experts said abou t the freq uencies above 200
meters. And how about v.h.f. bei ng useful only
for line-of-sigh t commu nications? You can still
find textbooks arou nd which define the distance
reliably covered o n frequencies above 50 me as
1.32 times the square root of the antenna heights.

we now know that most of the signals re­
ceived back from Echo I can be explained by an
ionization phenomena similar to that of meteor
scatter. which makes the satellite appear a better
reflector than it actually is. \Vith this information
I guess many amateurs are contemplating giving
the new reflector Echo II a try. lj .h .f-wise we
could say that Echo II is sti ll theoretically sev­
era l db be low the moon, tha t the ioniza tion ef­
fects should be neg ligible o n freque ncies above
220 me, and that with the narrow beamwidt h
an tenna in lise (and necessa ry) track ing the sa t­
elli te should be close 10 impossible. And ac tua lly
a ll this shou ld be said, fo r our point has not been
that a ll theoretical knowledge should be rejected ,
but rather that it should not be accepted blind ly.

Take for instance the world above 2300 me.
Many amateurs still think these frequencies are
only good for line-of-sight. You know that only,
a few years ago the record on 1296 me was only
225 miles. ow it's over 2,000 miles! These fre­
quencies offer great possibilities for the amateur
who wants to do "state of the art" work without
a 30 foot dish. The 5650 me record is only 34
miles. not even ha lf of 10,000 me record. Pulse
techniques could even he used to bridge this
gap. Isn't it time to give these frequencies a try?

On the Technical Side

Last year we ran a piece of news abou t a sys­
tem o f f.m . detec tion devised by Win, W9JIY,
for his A PX-tl. It seemed only reasonable that
since much of the A PX-l)'s modula tion is f.m ..
an f.m . detecto r at the receiving end migh t pro­
duce better results. Win tried the idea and found
he obtained more than two "5" units gain by
making the change. At that time we did not have
space to print the f.rn. detector's circuit. But now
with the weather turning warm and the increase
in APX-tl activity that brings, we thought that
many of the fellows might like to try this modifi­
cation (shown in fig. I) . It has the added fea -
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side) will give 2 1 db gain. which is about as
much as we get from our 17 foo t parabolic fe·
flee te r." T here arc a lot of people who agree with
your last po int ; it is just 10 0 bad we don't sec
more corner rCnCCIOTS on 432 or even some more
collinears. Keep up the good work Cal!

Activities

Dave. \V9ZR X. sends word of the activities of
the Naval Avionics Facility Amateur Radio Club
10 stimulate interest in 432 me, especially in area
of television. "As a club project we are in the
process of building a rotating beacon similar to
one in use for several years at the M·O Valve
Co. Ltd. in England. The beacon will incorporate
a precision frequency standard (or equipment
calibration. a kilowatt transmitter. and a con­
tinuously rotating skeleton slot antenna. Range
capabili ties may possibly extend from Ind iana­
polis to C hicago. St. l ouis. louisville. Cincin­
nati. and Dayton.

Due to the wide bandwidth of a video signal
the exact frequency place ment of th is beacon
is q uite a topic for discussion. It wou ld be quite
hel pful to us if you mention this project in your
CQ colum n. We wo uld apprecia te co mments your
readers might have on the project and the fre­
quency locat ion of the beacon," Will do. I guess
most o f o ur readers are aware of the unwritten
law limiting a ma teur televi sion opera tio n to the
top ten me. of the * meter band. This agreement
does pose a problem when beacon or translator
ope ration is considered. since the bandwidth of
a TV signa l without a vestigual sideband fil ter is
about 8 me. Thus allowing only one sta tio n to
opera te in the television su b-ba nd at a time (in
thi s case the beacon ) . For a translator. where a
TV signa l is relayed. another frequency is neces­
sary to re tra nsmi t the signal on. only compound­
ing the situa tion. There a re two possible solu­
lions to th e problem . One is to see what the 432
phone and c.w. gang think about the use of an­
o ther video channel between 420 and 430 me.
Most serious narrowband operation is conducted
between 432 and 436 mc. what do you say. fel ­
lows? T he o ther is 10 move up to a higher fre­
quency band like 1215 me which has room for
several te levision channels . w ith units as the
APX·6 around with 60 me i.L's (just right for
Channel 2) and wideband transmitte rs. getting
TV on this band is not as difficult as it sounds
... With groups like Dave's springing up every
day. this could become a serious problem. we
foresee in the near fu ture the beginnings of an
Amateur Television Network-s-and would appre­
ciate comment.

A serious British moonbounce group appears
to have fo rmed under the leadership of Ralph.
G 2HCJ . At this time the group is concentrating
on the 2 meter ba nd with a possible frequency
of opera tion of 145.8 me. Equipment under con­
struction includes a 1 kw transmitter using
4X500·s. a 20 db cross-Vagi a rray on an alt-az
mounting which will track the moon. a two meter
paramet ric amplifier. and a phase-locked re-

80 • CQ • April, 1964

ceiver. The major d ifficult y at their end is the
development of the lock-in receiver. wh ich is a
system of "under the noise" detection more ad­
vanced than any yet suggested in prin t in any
amateur publica tion. Good luck. fellows!

Here in the U.S. present moonbou nce efforts
center around 432 me. The Houston group.
under W5SDA. has a working moonbounce sys­
tem and has been able to receive its own cchos
for several months now. They are severely ham­
pered. however. becau ...e their 30 foot dish is not
polar-mounted. This problem seems insurmount­
able due to residential restrictions prohibiting the
mounting of the dish. K2TKN has entered the
moonbounce picture in full regalia: I kw trans­
miner and a 256 element collinear array! At­
tempts are being made to contact the Ho uston
group. although the going is rough due to the
short period of time when they have a clear shot
at the moon. The British may also get into the
432 me moonbounce picture wit h G3CC H and
G3LTF most actively pursuing this end.

Vic. WSHPT. comes through with another
report of u .h.f. doing in the southwest. "Winter
season has slowed down our abi lity to work
Houston on 432. T he path remains operable
from W5AJ G 10 K5SDM (about 200 mil es ) ,
but signals are not what they were. Finished up
conversion of 46A DT unit as crys ta l-control led
co nverter for 432 mc using two 8058's; haven't
had an opportuni ty. however, to reall y chec k it
out. Appears to be on a par with perhaps a little
less noise. th an the dual 41 6B converter,"
How abo ut some more information on th at littl e
gem. Vic? Much of the most serious 70 cm work
is coming from Texas these days.

That's it for th is month. We wo uld apprecia te
any news, comments. technica l ideas. pictures,
etc. These ite ms are the heart of any column­
hut more of th is next t ime.

73. Allen. K2UYII

"

-

- - -

" Oh ••• One day I t ried to be helpful a nd washed his
microphone with the dishes."



VHF Report [from page 78]

Don ~I a rt inel. KflZXS. sez that after eight
long: years. " 1 finally got 1.000 QSLs on six
meters . .. It was necessa ry to work 1.200 sta­
tion s 10 get the 1.000 cards. The breakdown was
un usua l: 75 outside of the USA proper-41
Japanese. 6 Alaskans. 4 Hawaiians. I New
Zealand and 23 from Canad a: 119 USA lsI
d ist rict . 150 from 2nd distric t. 56 threes. 26 fOU TS.

20 fiv es, 4 J2 sixes, 8 1 sevens. 19 eig hts. 15 nines.
27 ze ros. Of the 200 not replying. even to my
blank QSLs. 55 were out of Califo rnia and 145
inside of my slate.

" I cite these fi gures:' K6ZXS goes o n. "because
QSLin g is becomi ng a lost courtesy and secondly
because of the many fine D X contacts tha t have
been made on a supposedly 'line of sight' band
(all made with a simple three eleme nt antenna ) ."
Inte resting story. Don. with perhaps a mora l for
us all'?

New station in Puerto Rico is Ralph Miller,
KP~BPU, who you read about several months
ago, He's looking for skeds (for test purposes )
between OOOO-O~OO ESl any day o n 50.1 54 mc.
Other stations active now are KP4's A 'G . RC U.
BRE, BR I and B~IQ.

VP7CX in San Salvador, Bahamas. reports a
weak opening o n February I in whic h he worked
about fou r sta t ions. Bud, VP7RG. was also on
with a C legg Thor VI and worked a half dozen
skippers. And these were his very fi rst contacts
o n six! All QSLs should go to Dud C labo ugh.
VP7BG, c /o RCA San Sa lvador AAFB, Patrick
AF Il. Florida . 32925. (Same QTH as VP7CX ) .
Incidenta lly, if you'd rat her not go direct to
Haro ld in the future. you can send your VP7CX
cards th rough W9VFO. Stand by for a big
season. boys!

Doing a bit of ba ndswi tching now, we find
K N IFO~I from East Boston. Mass., writing
that he's made 1.1 60 contacts o n two meter
phone since June 22 of last year. And a good
port ion of this work was accomplished with a
Heath Twoer and halo!

T wo meter tropo DX is the word a t \VB2C LN
in Ffushing, N.Y. Tom reports excellent con­
dit ion s on Jan . 2. 8, 10, 12, 14, 17, 19, 22. 24
and 27! " lost contac ts were in to Mnss.. upstate
N .Y.. etc , And don't forget WB2C LN for skeds!
"Any W~\ , any frequency. every day in the
morn ing about 6 A.1\I . or a t night after 8 1' ,1\1.

[ ST,"

G ary Fisher, K9WZB, possibl y o ur most de­
pendable two meter reporter, comes through
aga in th is month with news from New Carlisle,
Ind . Gary's made contacts with K8VM A.
Franklin. O hio (on vked every nite J: \VA9F UO,
Fure~t l.a l e.1I 1. ( Dec. :!::!); WA9DOT. Grafton.
Wi~c . (Dec. 22) ; W8SDJ , Cincinnati, O hio. (Jan.
6 ) , and K9T E\V in Ossian, Ind. (Jan, 13 ) . And
on Jan. 7 came G ary's real pride and joy QSo-

THE VERSATILE

COMPLETE
50 MC.

TRANSMITTER
DESIGNED BY

F, E. LADD, W21DZ

--- ......-

"INSTANTUNE"
The only single-knob VFO

ga nge d -tu ne d 50 Me.

transmitter commercially

available. Be able to QSY

instantly!

Price: $225.00 t hrough your d ealer.

Schemat ic and full parti cula rs available on request.
Deale r inquiries invited ,

FOR INFORMATION . WRITE

WHIPPANY LABORATORIES, Inc.
1275 Bloomfield Ave., West Caldwell, N.J .

F or f ur ther info r ma tion . ch('Ck number (I , on p a8'e 110
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plugs into J I on the front pane l. An an tenna
change over relay is al so co nta ined in the set.
with a coaxial rece ptacle for the an tenna and
for the rece iver.

T-14D Mod ified rIm", IJtl~e 43)

Wrap Up

We sti ll have plenty of Reader Report ing
Forms for the " DX Doings" section of this
column. If you are in terested. dro p me a self­
addressed stamped envelope for you r su pply.

See you in the contest !
73. Hob. K2ZSQ

WOOQY on c.w. in St. Lo ui, ,- 370 mil es. Con­
gratula tions!

..\ c russ the pond G :! D HV in Sidcup. Kent. now
has a humebrew 10 elerr-ent close spaced Vagi
constructed for portable and mobi le work th is
summer. And th is is just part of the sto ry! Big
th ings arc in sto re for two meter G 's this season!
Will keep you posted.

Meters

• ••".
lM·6N2·C $64.50 Net.

Gray w/wh ite panel

COMAIRE ELECTRO NI CS
Box 126

Ellsworth, Michigan

Prices subject to change.
Send for brochure describing
these and other quality VnF
components by Coma ire. Sub­
scribe to VHFER - the VHF
builder's magazine. Sample
on request.

Nowl A Matchbox lor 6 and 2

• Match coax to balanced
lines 1200-450 ohms)

• Match coax to coax
150-75 ohms)

• Buill-in VH F SWR bridge
• Reduce SWR losses
• Reduce TVI
• Improve loading

TVI ON 6 AND 21
Inslo ll Comoire 's Re sona nt Cavit y TVI Filte r

• Outperforms conventional low-pass type filters
• Rejects Sub-harmon ic as wel l as harmonic energy
• Simple installation
• Aids VHF reception by image reject ion
• 50 db attenuation of all spurious energy outside

of band

VHF OPERATORS!

CF·2 TV I f ilter $15 .75
144-148 Me.

CF·6 TVI filter $19 .75
50-54 Me.

t ' lIr fu r ther in fe r-mation, e beck number 42. on Plta-t' 110

copyBACK ISSUES FOR SALE $1.00
1950- 010:1.
1951 - AII is..ues. except M ay, :SOu \'.
1951-AII h...ues. except Jan.• A pr il . A ug.
1953- AII h...ues. except M ay. July, Dec.
1954-AII issues, except Feb.• May
1955-AII i......ucs. except :--;0\",
1956- AII i..sues, except A pril, J u ly
1957- AII i....ues. except Jan.• Feb., ~I ay and

l"uv. Dec.
1958- AII is.. ues, except Jan.. June, July, Sepr., OCI.
1959- AII ' ....lies. excep t Jan.. M uy, and June
I960- A Il issues. except May
1961 -AII issues
1962-AII issues, except Jan.
IY63- AII issues, except Jan.. March
1964- Jan.

BC-603 Con".r,ion o rl;cl. IS-pI & Ocl.. 1958 Cal
Rep,; n" a va ilo b l. 0' 50<: per ,el,

CQ Mogozine
300 Wesl 43rd 51., New York 36, N. Y.

50-144-220
CONVERTERS & PREAMPS

J.~' .s a' i .lu ,U .::u,::::.:H .26.:! i .:! II .:lu.:,.\ ,i ll lit" .\11 "' llh ' ,ulh · llI
I.. ·.. . ·' ~ .. I' I. b . ' I "' . .... , , \" ..... -1. ·'11 · '" .; ' -Io. ~n "'..1.2 'n....·• , -10 .. ... W-Io ,
$ -.~ . ~ ~, l'Jh l. 0 ... 1 Ir"fUlnu' & "·or kml " . h l" of Ill)' "l l t ' ....u -
H Tl .." . " ·f alt · ' lIt lla J1"' I "rlll~""r ," a l , ,, or h..u ..r 'han ~n} o.lI..r
nUl'hl"r or U; .\ ml lluh <l llr..,1 ."flO r ...r s. II..., ,·~lu .. I'~ rar , ~. "
a l. In .\ 11.\. J un". J oh 1·.J. " 'r i t" for UI" ralllr".
,.A RKS ELE CT RO NI CS • Rt . 2 • BEA VERT ON .O RE .

Fi g . 3 - For a .m. ope ra tion, the f.m . modulator is dis­
a bled by the re moval o f tu bes VI. V2, V3 a nd V. a nd
rew ir ing of Vs a s shown a bove . The a dd ition of p late
modulation in the finol co mp le tes the a .m. mod ification.

A .M . Conversion

It was mentioned tha t the T-14D might be
used as a SO watt carrier o utpu t conventional
a.m. tran sm itte r. This is true and can be accom­
plished by merel y inse rting, in the final H+ line,
a modul ator o f about 50 watts aud io output.
Also, since the phase-modu lat ing po rt ion of the
transmit te r would no longer be required . it
would be possible to bypass severa l of the stages
and insert a highe r frequency crysta l further
dow n the multiplier line. For instance. using
crysta ls in the 6 mc ran ge, it is possible to con ­
vert tube V:. into a crysta l-osci lla tor stage and
use the crysta l in its grid circuit. T he plate ci rcuit
of V;j would be resonated in the ra nge from
6::! 40-6744 kc and the res t of the transmitter
would require no changes. The ci rcu it of V;j
could assume the conventiona l grid-plate type
crysta l osc illa tor. A suggested circu it is shown
in fig. 3. T hen all previous tubes (V I through
V I ) could be removed from the chassis in this
case.

Used as an f.m. transmitte r. the qu ali ty is
excellent on the T -14 D a nd for the surplus price
involved. this represents an excellent value. since
the transruiner contains the power supply and is
pract ica lly ready to plug into the a.c, line. •
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SB·33
TRANSCEIVER

389.50

SBHA LINEAR
AMPLIfiER

279.50

Please se nd fu ll info rmation on Sal·LA
linear and SB·]) t ransce ive r.

NAME

NUMBER STREET

SB·33/ ~BJ.lA ... diminutive duo ,., four-band (80-40-20-15) SSB
transceiver / exciter and high power linear ampl if ier. Bright. state­
of-the-art version of a full thumping kilowatt . .. entirely self
contained, inc luding all power supplies . . . in two tiny cabinets!
The only "extras" needed are microphone • .• antenna . •. two
lineal feet of mounting space. .. and a strong desire for a clean­
cut big signal. And when you look at the photograph above, Ithe
664 dynamic does look big in comparison to the linear ampli fier
behind it) consider that the 58·33 transceiver on the right also
includes an outstanding receiver capable of solid-copy reception
of the OX that is bound to be stirred up by the KW signal from
your powerful pair.

Aside from the use at advanced solid-state circuitry and tech·
nlques, there are at least 37 other good reasons why 58-33 can
be so small and still deliver in such a convincing manner­
18 transistors, 18 diodes and 1 zener diode! (The heavy-duty
work is done by two rugged PL·500 beam tetrodes and a 12oQ7
driverJ. The SB I ·LA linear uses 6-61E6's for 1000 watts ' P.E.P.
on 80·40·20 and 750 watts P.E.P. on 15, achieves its smal l size
in part by carefu l design and by the use of an all-solid-state
vol tage-multlpjylng power supply.

See the se best buys at your SSE distributor- compare them fully
with anything else available. Ieeture-wise. price-wise. (Remem­
ber ing that SB·33 has Hands-panel selectable sideband,­
Collins Mechanical f ilter-built·in 117V AC power supply and
loudspeaker, is 5lh"H, IB4"W, 10~ "O , weighs 15 pounds.

Model SB2·DCP
DC to AC INVERTER
for S8·33 lonlyl
Qu iet .. _en tirely
solid-state.

NEW

lONE STATE

Export sales: Raytheon Company, Internat ional Sa les & Service s, Lexin gton 73 , Massachusetts, U.S.A.

For f u rthn informa tion . e beek n u m ber 56. on page 110
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( S S E /SIDE BAND ENG INEERS
317 Ro ebling Rd. So. San franc isco , Calif .

An operat ion of Webster Manufacturing

CITY



VHF Contest Rules [frolll page 40J

VI. MULTIPLIERS
T hree types of multipliers will he used In this

contes t.

A ) C OUNTY
A multiplier of one ( 1) will he a llowed fo r each

/l e w county worked on each band .
B ) H OUR

A multiplier of one (1 ) will he allowed for each
hour of sta tion operat ion during which at least
one contact is logged . The ma ximum number o f
mult iplier hours allowed (or any station in any cate­
go ry will be twenty-four (24 ).
C ) POW ER

A multiplier o f 1.25 will be a llowed fo r stations
which at no lime during the contes t pe riod run in
excess of 50 walls input on any band , Stations ex­
ceedi ng 50 watts input will use a power mull iplier
of o ne ( I) ,

VII I. SCORING
Scor... s WII\ Ill: com pu ted by mu ltiplying the loud

con tact points X total county multiplier X total hour
multiplier X 1.25 (power multiplier, if applicable) .

EX AM PLE: 100 Contacts
X 10 Counties
1000
X 10 Ho urs

10,000
X 1.25 Power Mull (// applicable)

12,125 Final Score
Mult i-hand stations will compute the ir score by

adding contac ts, count ies, hou rs on a ll bands ; then
proceed ing as below.

E XAMPLE: 200 Contacts (100 on 50 Mc-
100 on 144 Me)

X 20 Count ies ( 10 on 50 "-Ie­
10 on 144 Me )

4000
X 20 Hours (10 on 50 Me­

10 on 144 Me )
RO ,OOO
X 1.25 Power ( Use only once if

applicab le )
100,000 Fina l Sco re

VII. LOG INSTRUCTIONS
A) Use sepa ra te log sheets fo r each band . ( Logs

ava ilable from CQ - Please include a la rge self­
addressed enve lope) .

H ) All times a re to he kept in locol t ime.
C) Fill in the date ( required only once ). t ime,

call, county an d sta te. serial number sent and re­
ce ived. PRI NT or TY PE.

D) All contest ant s a rc expec ted to compute their
ow n scores. Logs shou ld be checked for duplicat ion
and proper po int and mult iplier credit before sub­
rn rssron.

E) He su re to incl ude a signed pledge st at ing th a t
a ll ru les have been o beyed and that all logged
d ata is acc urate . This p ledge is included on standa rd
su mmary fo rms also ava ilable from C Q.

,
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IX. AWARDS
A) Certincates will be awa rded to the highest

scoring stat ion in each sta te or country on each
band or bands. In add ition. high -scoring Nov ice
Class entrants will receive ce rt ifica tes issued o n a
national basis. Addit ional awards will be made in
this category at the discret ion of the Contest Com­
mittee.

B) A ce rt ifica te will be awa rded 10 the highest
scoring entry in the club aggregate compet ition . In
add ition. an engra ved trophy will be awa rded by C Q
on a rotating basis to the o verall high scoring club
in th e clu b aggregate category.

X. DISQUALIFICATION
Violation of the amat eur rules, the rules of this

contest. unsport sman like conduct. or insuffi cient log
data will be deemed adequa te cause fo r disq ual ifi ca­
tion. Amateurs entering this contest agree to abide
by the decision made by the Contest Committee.

XI. DEADLINE
All logs must be postmarked NO LATER than

J une I. 1964. Logs received after this date will be
used for checking purposes o nly! Results of this
contest will be published in C Q fo r August .
Send logs directly to :

C Q V.H.F. CON T EST CO M M ITTEE

300 West 43rd Street
New York 36, New York
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~~_' I__ ~. "._0011 III [ L __-
~..~.- "§':- .§:- "81 I:§" IAICWoI_. • . .. . • • _ " B)

-" 1$ . , . , . = ""' C)---"--.....1'MaI .. ....

~. 0 · G::J · I~·~ I
fA) (BJ {C} • U S,__". I

I ...... ]1'MaI -'

_.. ...

...- _ ..-~:.":=:::==::.:~:"~-~.~.~. ~. ~.-- 0< ,

----~.~ .-c"'_"- _ .. _
_ • • , <:q. __ _ Y " .T .".... 0" _

<:q,_I0', ... ...-. ,,, .

noo .. . ......,_ ..__ r .,. .._ .._ ... ...._ •
.,.--_............._"I"I_~~

'7JJ' ' ",,'

iii CWo _ .. "__. ..._ .. -..o 1llJL_ a-l.ol-,.. . Jt-._. IS ... .. '---~ . . ... --IIJ....

no .. .. ::;,~;:;;:;;::;; ;;:;-;;;--.:;; ;:;;;j:;::::===.....-.. _....-..-, -...- ._ . _ t. ,-_ 11 _ .
_-"' _'_11 _ -. _""" . ' loll ' '- _ _ ''''' ''' .• -''L
.-0_..... - _ _ .....

84 • co • April, 1964



for
dealers
of :
• AMATEU R RADIO EQUIPMENT

• CITIZEN BAND EQUIPMENT

• COMMERCIAL 2-WAY RADIO EQUIPMENT

Ev ery issue o f COMM UNICATIONS EQUIPMENT MARKETING w ill be load ed with m arketi ng in fo rmation
and ideas, ind ust ry news and new produc t announcements v ital to every dea le r in com m un icat ions equip­
ment. Fi r st issue, Apri l 1964 . M on th ly thereafter.

Distribution will be FREE and CONTROLlED! - one copy to a fi r m at t he o ut set.

Our m ail ing l ist a l rea dy consists o f ove r 6.500 names o f D i recto rs o f Purchas ing who own o r wo rk for
the Nation' s dea lers in Am ateur, CB and 2·Way Equipment. Inadv ertently we m ay not hav e included yo u r
nam e so. BE SURE, if you qualify, th at it is in O U f fi les so yo u won't miss an issue. Wri te today using
you r firm' s bus iness lett e rhead - o r attach you r bus ines s ca rd to the coupon below.

------------------------------------------- ----------------------,I
I COWAN PUB LI SHING CO ., De pt . CEM :
: 300 W . 4 3rd St., Ne w York, N. Y. 10036 I

I 'I Si rs : Witho ut cos t o r obligati on put my na me on your mai ling lis t to receive you r new magazi ne I
I COMMUNICATIONS EQUIPMENT MARKETING. I
I '
I 'I Nam e of Pu rcha Sing Dire ctor...................................... ............ .................. ................................................................ I

I 't Firm 's Name.................................................... ......................................................................................................... ... I
I '
I Add res s I
I '
I 'I City Sta te Zip ......................... ... .. I

I 'I We Are Dealers In 0 Amateur Rad io 0 Citize ns Ba nd 0 Co m me rcial 2·Way I
I Equipment Eq uipment Eq uip ment I

~-- - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - )
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SHORTCUTS_._._-

Succeeding chapters are filled with
ideas for:

* Crystal Mounting

* Changing Crysta l Freq uencies

* Tell Eq uipme nt And Ih Use

* Trouble Shooting

* T·R Rel ays

* Imp roving Your Phon e Rig

* Imp roving C.W. O pera tion

* Receiver Hi nh And Modification

* Idea s For Your Tra nsmitt e r

* Ante nna Suggestions

* Power Supply Tricks

. * Hinh Fo r VHF Equ ipment

* Improving Mobile Operation.

The Newest

Addition to

the CQ

Technical Series

Here is a collect ion o f hundreds of hints.
kinks and short cuts which should be part of
the library of every experimenter ham and
C irce. A veritable gold mine that will he lp
save yo u time. impro ve your shop technique,
dress up your shac k, and increase the etll­
cicncy of YOU T equipment. A single one of
these many. many suggestio ns may easi ly be
worth the price of the entire hook.

The first chapter is loaded with hints to
improve your workshop technique in han­
dling difficult so ldering jobs. ticklish meta l
cutt ing and drill ing problems. hints for pre­
serving and making better usc of your tool s,
and hints for many other shop practices which
you run into day after day.

This b rief d.scription cannot begin fa describe Ihe w.al,h of ma'.r;al in Ihis boole: . Under ea ch 01 'he main

lopics outlined abo.... you will find a multil ude 01 sU9gellions lor easier or more eflie;enl wa )'s 01 ge";ng
Ihe job done.

Name _

Addr.ss _

City -'-Zo ne Sta te _
New Yorlt City Res iden ' , Add 4% Sa le , Ta x

COWAN PUBLISHING CORP., BOOK DIVISION •
300 West 43rd Stree t •
New York 36, N.Y. •

Sirs: My check (money orde r) fo r $ is enclosed . •
Please send me copies of SHOP & SHACK SHORTCUTS •

•
••••
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PRICE: $3.95

SEND
YOUR ORDER

NOWl



5 5 B EQUIPMENT •••

It takes a banker
to know a good buy

... Collins

-and it takes Terry, W9DIA
=--1

to come up with
a LOW LOW

50
0

CARRYING
CHARGE

'.

" Hi! I'm l owell McNeil, W9PTN, president of the West
Racine Bank in aacme, Wisconsin. As a banker. 1 can
assure you that Coll ins radio equipment Is an excellent
investment. II has qual ity . performance and top tra de-in
value. These are the thill gS we bankers look for. Man y
~a nks offer special fi nance rates on Co llins equipment,
Ju st as Terry Is offe ring here. I have KWM·l at the office
and a complete Coll ins station at home. I've been 'a ll­
Collins' for many years."

l OW AS 10% DOWN PAYAIENT - TAKE 1-2-3 YEARS TO PAY!
A m:l1r ur

. <l
30L·l Linear Amplifier $ 520.00
30S·1 Linear Ampli f ier 1556 .00
325-3 Transmitter 750 .00
625·1 VHF Converter 895.00
755·3 Receiver .. 680.00
75S·3A Receiver .. 750.00
KWM·2 Transceiver _...... 11 50.00
KWM·2A Transceiver _ 1250 .00
5IJ-4 Receiver _................ 1464.00
515·1 Receiver 1028 00
3510 -2 Mobile Mount _ 120 .00
MP-l 14V DC Power Supply _..... ' '::8 00
PM·2 Portable Power Supply ............. ......... ... ) 50 .00
CC·2 Carrying Case 85.00
CC·3 Carry ing Case 107.00
516F·2 AC Power Supply ............ .................. 115.00
3128·4 Speaker Console 19 5.00
3 128 ·5 PTO Console 350 .00
399C·l PTO Speaker 164.00

II )'1'" . ) 12 yrl . ) (3)"'1. )
(lO~. Down) (20·,. Down) 130·/. D ~. n )

s 40.95 $ 19.06 $ 11.62
122.53 57.05 34.79
59.06 27.50 15.81
70.48 32.81 20.01
53.55 24.93 15.20
59.06 27.50 15.81
90.56 42.16 25.71
98.43 45 .83 27.95

115.29 53.68 32.73
143.95 67.02 40.8 7

9 .45 4.40 2.68
15.59 7 .26 4.42
11.81 5.50 3 .33

6 .69 2.99 1.90
8 .42 3.92 2.28
9 .05 4 .21 2. 57

15.35 7 .15 4.36
27.56 12.8 3 7 .82
12.9 1 6 .01 3 .66

THIS LOW 5% FINANCE RATE APPLIES

ONLY TO NEW COLLINS EQUIPMENT

PURCHASEO WITHOUT TRAOE IN

CARRYING
CHARGE

f 'o r fu rther informatiun, check

•...........................,
• IMPORTANT: Send all mail order, and Inquiries to: •
• AMATE UR ELECTRONIC SUPPLY Dept . C •
• 3832 W. Lisbon Ave., Milwaukee 8, Wisconsin •

• •• Sh ip me .

• •• I enclose I will pay th e balance •
• 0 1 Year n 2 yea rs 0 3 years •
• (1"0% Down) (~% Down) ('30% Down) •• •• This special tow 5% Inte rest rate subjec t to with- •
• drawal without not ice. a

• •• Name _. ........................................................ •

• •• Address •

• •• Ci ty Zone Stale ............• •
: 0 Send latest reconditioned equipment bulletin . •
-~........•...........•.•••.• ~

n umber 53, o n lia R' ''' 11 0
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YOU ASKED FOR IT!
Here 's just a sample of

what you 'll find in its chapters:

• 1.2 and 3 tube transmitters

• Transmitting tube rejuvenator

• Comprehensive coil winding data

• Brute force power line filters

• Transistorized CW monitor

• 750 watt linear amplifier circui t

• Four good VFO circuits

• 75 Watt Novice "gall on" circuit

• All band preselector ci rcuit

• AII·nuvistor preamplifier

• TVI fi lters of all types

• Transistorized modulator ci rcuits

• Mobi le bu rglar alarm circuit

• Complete sub-miniature ham rig

• Build ing a f ree experimentors
library

• A kilowatt fi nal am pli fier circuit

• Build ing walkie-talkie projects

• CPO to CW monitor conversion
circuits

• Band-pass select ivi ty filter ci rcuit

• Noise limiter and squelch
circuits

• A VFO frequency checker circui t

• Electronic keyer circui t

• Zener diode generator ci rcui t

• One tube receiver circuit

---------

•

i

•
IS:

b\l Tom Kneitel . wB2A
AI

Here it

He re is the book we've all been waiting for! Tom Kneitel, W B2AAI, has compiled
a book which presents and discusses in detail 150 of the most often needed cir­
cuits around the shack. Novices and old-timers alike will fo nd many valuable
circuits here ideal for construction projects. Its eleven chapters cover: construc­
tion, modulation circuits, transmillers, power supplies, frequency control, CW,
receivers / converters, receiver accessories, test gear and indicators, interference

eliminators, and experimental circuits.

._------ ---- ----------- -------- ----------- -----------------------,
COWAN PUBLISHING CORP ., BOOK DIVISION
30 0 West 43rd Street
Ne w York 36, N .Y .

Si rs : My ch eck (mo ney orde r) fo r $ i, enclosed .
Please 'end me co pie s of Elect ron ic Circu ih Hand.
book (ca t. " 12 1).

PRICE: $3.00
RUSH YOUR ORDER

TODAY

I
I
I
I
I

N a m e _

Add .... _

CitY- - - 7.::c:-;= c-;:c-= -,.,-Zone State _
N. w York City Re, id.nfl Ad d 4% So l. , Tax

A VA ILABLE

NOW!
~ - - - - - - - - - - - -- - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ---- - - - - - - -
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THE DAYTON AMATEUR RADIO ASSOCIATION

C o rd ia lly Invites You To Attend

T HE 13th ANNUAL

SATURDAY, APRIL 25 , 1964

WAMPLER'S B ALLA REN A

Dayton , Ohio

• Exhibits

• Awards

• Technical Sessions

• FCC Exams

• Forums-OX, VHF , SSB,
RTIY , ARRL, MARS

• Women's Activities

S e nd name and address to:

D AYTON HAMVENTION

P .O. B OX 426

DAYTON , O H IO 45401

for attractive brochure, map, and list of accomodations.

April, 1964 • CQ • 89



ADJUSTABLE HEIGHT

Corrections
In Ihe " w tdeba nd F iller For T he 7~A-4" (CQ. Ja nu­

ary . p . ~O) the input to transfo rmer T, i.. act ua lly ([o ing
to the secondary rather then the primary. Transformers
T. and T, are conventionally connected , I ., ., input 10
primary. The c ircu it will function quite "' ell, however,
regardless o f t he hooku p of the transformers.

" The 12 Wau Mo nster: ' in CQ fo r December, 1963
o mitted the current rattnas o f the r.f. cho kes. The plate
cho ke should be 100 milliamperes and the ca thode,
100 rna .

Letters [from page J2 )

UHnols
T he v t ounr te A m ateur Rad io Klub will hold Irs annual

H am fest a nd a uct io n sale on April 1t1, st arling 9 :30 A.M.
The American l egion Building a t W yma n Park , Sullivan,
Illino is is the meeting place. P lenty o f equ ipment will be
o n hand a nd free coffee and donuts will be se rved duro
ing morn ing hours . WQPHD, 904 w evt J ack son. S ull ivan,
lIt inoi s wil l direct all Interested part ies.

S.S.B, Re ports

An nounce me nts (from page /4]

North Penn A.R.C.
T he North Penn Amateur Rad io C lub's 11 th Annual

Dinner Dance will be he ld at Soude rton F ire H a ll. Sou­
de rton, Pa., o n M ay 23, F est ivities begln a t 7 P . M . a nd
tickets may be pu rchased from K 3KOK, (price S3 .7~

each). J ack 's address i.. 309 Prince Fred erick SI. , K ing
o f P ru v..ia. Pa . No ti cket.. will be sold at the door .

IIH .\_.14 ",hffi Frank wa.. W !'e RA . 11 (' wa .. nOI o nly the
locde..t bul the o nly ..i ~ nd l nlm in~ th rouch o n 111 here
o n Ihe .... e..1 en,I..I. Fld nk ;. I .... .I)'s opera ted a t t 'rc Illp l'lh l
of t .... cnt y ,

There were many occaxious .... hen I wa' 1l!1 an Ilil
ta nker d uri ng Ihi.. per iod hound ror Au ..tralta tha t I
would Ih len fur W IO CR A on the I wenty meier ha nd . Who
besides W t1Q O ..... as S·9 in those dan ? W hy, W IO CRA
of cou rse. T herea fter I made it a point during the next
..everal years to hear F rank 's lo ud stgna l while cru i..in g
from Japan. China a nd the Phi lippines a nd he .....a .. al­
.... ays me s t ronges t a nd most cons isten t sig na l o n the
ba nd . You nsser it OUI!

Ho w ma ny can reme mber XUIU in Ihe early thin i('s?
.Archie Da vis uves in San Diego but ha s been o ff Ihe
a ir fo r many years. He ha..n 't forgotten that a nten na go­
ing up the brick ch lrnney in Ca nton . Chi na thou gh . I
expect many C,HI still remember the thr ill worktng Ihat
IlI W ,1.1.: . not e .

Ed :-'l a rriner . Wh ULl
~2M Colima SI.
La J olla . C alif.

Bria n D . G ocdnaugh. VE7W U
Oli\'(' r. Briti..h Colombia

Edito r , CQ :
Rega rd in(l: K2S \'}'s letter. ( Februa ry CQ ) about s.s.b.

signa l report s. I Ih ink his bug is o ut o f adjustm ent .
\ Ve all know a c.w. report is RST ~99. W hy not sub­

st itute the last " 9" fo r carrie r suppression on s.s. b.
A com pletely su ppressed carrier would then be ~9( ) ; with
a t ra ce o f ca rr ier ~9 1. and so o n up 10 ~99 Ior no
sup pre ....ion a t a ll.

Olso n Six (from page 36]

Switching and Co nt ro ls

SESD-RI'.CEIVE switching is accom plished by
means of a 4 p.d. t. relay which transfers the
antenna. the high-voltage supply Jines for the
receiver or the transmitter stages and cuts the
loudspeaker on and ofT. The relay is operated
by a push -to-talk switch on the microphone
(a lso supplied) fo r which the re is a sta ndard

amateu r
netonly

44 4
HAM M ICROPHONE

ALL NEW

At last! A quality microphone designed specific­
ally for the ham. Features galore that hams have
asked for. Tops in voice punch, inte lligibility.
Unique convenience features to minimize opera­
lor fatigue. Great for A~I & F~l, unsurpassed for
SSB. • "Sha ped" response-c-euts ofT sharply above
3000. bel ow 300 l'P S wi th rising characteristic to
curvet gels message through with top audio punch!
• Push-to-talk bar-switch wit h op tional la rk ing Iea­
ture 10 cont rol relay and mike muting r- lreu its. •
Separa te sl tde-swi tch gins choice of prees-to-talk or
" OX operation• • Exclusive ad justab le he ight stand,
• Hugged Shure Controlled ~Iagnelic element ( U. S.
Pa tent 2,451,425 ) . • F ield replaceab le rarn- idge and
cable. • ARl\IO·I>UR rase and stand-s-can't rU~I.

peel....rnck, or dent. Wr ite for data sheets !

SHURE BROTHER S , I NC .
222 Hart rey Ave. , Evanston, Illinois
Manufactured Under U.S. Patent 2.4S4.425; other patents pending

For turth~r in tormation, eheek number oC 3, o n page 110
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Here ' . SIe T8 W9EAN (Ma n a q e r 01 o u r Milwauke e Slore) trylnq out tbe " P ush Button" Tuning leature 01 the
New Squire s -Sande r. Receiye r.

WE CARRY THE COMPLETE LINE

$895.00 $32.13
3.5.00

135 .00 4.69

S7U .OO 126.12
49500 17.69

1:!~ UI .i 1..')1

ny.~("RII"TIOCIi )' lt ll . ~;

SQU I RES·S AND ERS. IN C.
l" !'l .J1l 3.5 to :Ill " I e H.' r r h ....
l" l'l . ) H i'I l'llll'llk.,t'
" !'I · I!'! :o.:olle l'l ll l'm'"''

C LEGG LAB ORA T OR IES DIV ISIO N
7AUO , II ... :! IIn'l l" Tra ll.,uIU..,.

)loolul l lOl" / I · o::r l"uJiP ly
I n t ..r c-.ol.l llf II. 6 :! mpkf Il«..h ..r
Inl('r"f1'I'" .\11"1",11"0' . II F

J-"r ..... IUt·Ill· Y Tu m-r ' :-:1"'. k....

l.ook II lhoe
I....' monl hl,

... . )·m..nll en....
Juo, $~>.fIO llfflo n DE~CJUI'TIOX

99'u. 6 rnet er T n ll.,...ll ..r
Th,,' fI , T n nK't h .., IU '
T h" , 6. m", ld 41 1 .\ 1' l'.... l.',

:-lul'p i)-/ll",lulll tu,
T ho..r 8 . m", I..1 4111 He I.......'

:-lul'P I)" / MnoJ u llt"r
," O'ft UI. 6 m..IE" 8!'1 11 T,allM'e h ..,
'" "Il U ~. 11 ",1..1 418 AC l 'uwu S UI' Pl)
I.,,- I 'u . "' IlIH . ,\( 'Mld 312

1' 1(1l')O:

179 .9.5
260.00

1 39 . 9 ~

159.95
49).00
11 0 .00
14.95

"'M,k It t il..
I".. tllOflt hb

pa)"m..n l l a fl..r
ju 1$:> ,00 ,"'.-n

1.31
9,20

4 .87

5.59
11.1i9
3.79

'what', your deal?) I

IVIN IF YOU'RI NOT OROIRING
TODAY . SIND ABOVI INFORMA _
TION FOIt AnRACTlVI CRIPIT CAitO

STAY ON nu AIR PLAN
N o ' ani , _ oi l I <,j'Y" '0" a . ..,,,f.c " ad.. ,n 0110 _
" nc.-- h " , ,0" (on k p ,0'" ..q",p"'. .. . "n.d , 0 "
'''H' w" .0". ,h,p", ' •

Ship M.: I
I ~loM $ and will pay baJance
o C,O.D, • P1 Year 02 YeaB D 3 Year, I
II0% dePO$' t
If ord.ring on t.rms. p lea.. list followi~ infor­
mation on MPGrot. sh..t and enclose With this .
o,d. r: Nom•• addr."" og•• morri.d? children?
Employ.d by? 5olory? How long? Own or R. nt
Hom.? To whom renting? or buying from? Wife .
employed? Own cor?-who buying from? Thr..
to Ii crecfit r.f. ' . nc:e, . The more Informotion you •
gi the faster we can Qppro.... your credit.

~
Iorr;'-

~--------.,IMPORTANT! h . d .II M.II 0nI. .. . . d

I laflu lrle s Tal Terry, W'DIA .t our M llwouk_.
s t ore. cIa Deportment (C)

•

G.t Our Quote Todoy, NO' OblrQCItion •
t."YI I want to buy _

I I ha.... to trod-

•
•
•
•
•
•
•
•
I

•
NAM' •

ADDRESS I
CITY STAT";;:;;:-- _

• 0 Check for lot.,t recondition.d bull.' in. •--------_ ..
n u m ber 32, on r a ke 110For f u rther informa l ion, cheek

AMATEUR
. ELECTRONIC

SUPPLY

rtIil W9DV../ ..
•

NOW FINANCE "DEALS" AS LOW AS Sero
Write today for our new Order

Blank , which has full Details

\
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f

Fur further infurmlltion. cheek n um :"';'r 3 -1 . un pHKe 110

th ree-way jack on the fron t panel.
Panel controls are : A:" lLN:'>iA U H O, 1' •.\ . l L· ~ E .

OSC II . I.ATOR /' L ' ·I E. \'O L U .\I F.: with power switch.
souai.r-u. 8 . 1".0 . T L :'-i E a nd REC EIVER IU~ING .

Slide type switches are a lso provided fe r I.c­
quency spotting. b.f.o. o n and off. crystal o r
v.f.o. selec tion and for me tering. T he latter
functio n transfe rs the me ter between the receiver
and the transmitter. T he positions are marked
R.I'. and s. the meaning of which is not a t fi rst
apparent. K.I'. stands fo r rela tive power ( trans­
mitter output). s sta nds fo r S-un its (receiver) .

Performance

Specifications are 0.5 jJ.V for 6 db signa l-to­
noise ratio and image rejection of .t4 db. Test
results came close to these figures. Selec tivity
of 3 kc (6 db down) is a big help during Q KM:
however it does make tuning very sharp and
sometimes touchy with the 6 to I drive ra tio
used . The tuning dial is calibra ted in 1.50 kc
increments which are spaced abou t 'h " apart.
an arra ngement which makes logging and re­
setability more difficult than if ca libra tions at
smaller increments (100 kc ) were avai lab le.

After a brief warm-up period . the frequency
stability is very good an d no chasing arou nd a fter
a signa l is required . Drop and vibra tion tests
indicated no adverse effec ts o n the frequency.
Noise limiter opera tion is effec tive . as is the
squelch. Plenty of a.f. ou tpu t volume also is
available. T he b.f.o. is very hand )' for spotti ng
signals and also may he used for copying s.s.b.:
however. the b.f.o . d isables the u.v.c . and since
there is no r.I. gai n co ntrol. stro ng signa ls will
overload the receiver and make the beat no te
so und "squeegy."

Transmitter

Carrier output power into a 52 ohm d ummy
load measured almos t 7 wa tts. Maximu m attain­
able modula tion was 75% at which po int the
waveform of the modula ted peak s sq ua red off .
Th is type of performa nce is typical o f single­
ended modulato r opera tion. ~f odu la t io n al so was
slightly downward, but some upward modula tion
and a lillie higher percentage could be realized
by reducing the size of the cathode resistor of
the modulator tube. Tests indicated nice sound ­
ing audio q uality with good readability. having
bener modulation than usually heard.

Packaging

The vtodel KA-.5 70 is housed in a well
ventila ted gray cabinet. The pa nel is the same
shade gray a nd has whi te lettering. T he control
knobs are polished aluminum and they ha ve a
solid feel when operated. T he me ter is an edge­
wise mounted type. The size of the unit is 11 'h"
w. X .t v.. .. h. X 7 ~:''' d . and it weighs 1.t 'h
pounds. The ins truction book contains com plete
info rmation on installation anJ operation. theory
of operat ion. a lignment procedure.... ma intenance
and trouble shooting. Data is also give n for the
construc tion of a .52 ohm l2-watt d ummy load.

..._.... _ .

.- , .

.._ alld . ·a nl 10 lra ,l..

; I .. m pal' 1!lfo "alaf><""

o : )'ur 0 3 ,·..at.

... . _ ..

... . _ .

AMATEUR
ELECTRONIC

SUPPLY

0 1 lnr

I MPORTAN T ! B. lur. t. lend a ll ",a il orden
and inClUiriu t. MI LWA U K EE S TOR E. Dept. C

WE ST L IS BO N AVE N UE . MI LWA UKE E S. wise.

O t · H .II ,

Attention Florida Hams! You can now correspond and deal

direc tly with our Florida store through the mail.

3832 West Lisbon A,enue

MILWAUKEE 8, WISCONSIN· WEst 3·3262
VISIT OR PHONE - do not wri te -our branch stores

(they have no mall orde r facilities)

CH IC AG O 31 . ILL. I O R LA N DO. FLOR I DA
MSO M Il • • uk.. A." 19 Azalea Park St! . Cent",

ROd" . )' ] IOJO P lio... 271-8231

The Orake 28 Receiver can be yours for just $5 .00 down
and $9.92 a month.

Here's what Phil, K4llK (manager of our Florida storel

has to say about the Drake 28 Receiver . . . "This is one

of the Hottest Receivers made . . . Extremely reliable .

The only trouble we have is keep ing enough in stock .

Big demand fo r used ones means low depreciation .

Don't let its small size dece ive you ... It's rea ll y a Big
Receiver!'!"

~-- - ------------ - -- - - - -- --- -- -_ .I
I,
I ,.",
I :0' 1011' no ..
I J "1)<"1,, ...
I
I

I
I I . ·a nl 10 htJy
I
I
I
I :'\"a"...

I
.\ .!<In'tltI .••. •...•..••••..•.,

, n1)'

I

I 0 :0'",,, 1 r ...~ "" l lt l ,," ..,1 "'luJp mfl.1 and . a l.. b ull ..t fn I

~-- - -- - ----- ---- -- --- ---_. _-----'
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COMMAND SETS

SIDEBAND HANDBOOK

Written by DOrl S'on~r, W 6TN S.

was atmcse o ne full yur in the prep­
ara l io n of Ibill terrl6c volume. This
ill not a technical book. It explains
sideba nd ~howinl you how to ,et
along wilb It __ . bow 10 keep yo ur

ri, workinl rlpl . • ho w 10 know
when It isn't •.. a nd lots 01 how

• 10 build-I t Slutl . ,ad8ets. rece tvm a
ada pton. excuers. a m plifiers. Price.

only IJ.oo.

.....-.. -

."•

April, 19 64 • CQ • 9 3

fh ls ~ .. collection of reprintl,

conla in ina all o f the availaole in­
formation on the conversion of the

popu la r "Command" transm itl en ",nd
receivers lnto lood bam Iransmillers
a nd recetvers. Inuluable fo r N'oyk:e.
Iechntctan, General, Ad vanced a nd
Extra ctess operators. 136 fabulous
pales, o nly Il.JO poslpaid.

~-----------------.
I COWAN PUBLISHING CORP. I
I Book Division I
I 300 West 43 rd Street II New York 36, N. Y. I
I ANTENNA .OUNDUP $ 3.00 0 I

I ~~~~~~~C~LI~~~I.~S .HA.~~~~~~ : :: ;::~ § I
I COMMAND SETS 1.50 0 I

CODE 'ECO ' D 3.50 B I
'EGULA' IOGESTSHEE,TooS( ' 00) .. ..... .••.... . : .: 0 I
SSB l OG SHE I )......... ..... .......... . I
HAM 'S INTERP RET ER 1.50 0

I TVI HANDBOOK ................................. 1.75 0 I
I

BI NDE.-YEA' WANTED ........... ...•....•.. ..00 0 I
VH' '0' THE 'ADIO AMATEU. .......... 3.50 00 I

I CO ANTHOLOGY I 2.00
I CO AN THOLOGY" 3.00 0 I
I HI ·'1 BOO' ... ... ................•.••.....•.. 2 .50 0 I

!IDEBAND HANDBOOK 3 .00 On I
I CO liCENSE GUIDE ... ..... .......... .. .. .•.. 2.50
I SU.P LUS SCHEMA TICS HANDBOO' ... 2.50 0 I
I DX ZONE MAP 3.00 0 I
I

NEW 'TTY HANDBOO. ............ .. ......... 3.9s 0 I
DIODE SOU'CE BOO' ..................... ..•. 2.50 00 II USA·CA 'ECO'D BOO' 1.25

I " NEW" MOBil E HANDBOOK .•. ..... .... .. 2.95 0 I
SIRS: My check (mo ney order) for $ I

I il e nclo 'fld . Pleale lend the following Items t Ot I
I II Nam. I
I Add,.., I
I (,llr . l one _ Sla le_ ,I
~::~:;~~s=::.::~::.:::..'::_-'

CO ANTHOLOGY

MOBILE HANDBOOK

Mosl amalnJn do not have a JOOd
file o f back issUQ of CQ . So we've

looked back throuan the vun 19d­
51 a nd asse mbled ..II in o ne place
the articles tha i h;;l'/C' made a last in .

\Iir. The issues contaim n, mo.' 0 1

these a ructes na ve lonl _'0 been
Mlld out. The price II a mere 12.00.

212 pales o f ev C'o lh ln. the Ama ·
teur must have 10 lei his ncense

a nd prolress toward the eeneral class
tid et . P lul man)' addit ional pa r "
of vi tal in formation (or the ham

operator, A ll th il for on ly ' l .JO.

VHF FOR THE RADIO
AMATEUR

THE NEW RTTY
HANDBOOK

CO LICENSE GUIDE

Anyo ne who lries 10 ,0 mobile

without ,ell ina this book. should

lhink tw ice before loinll ahead . BUI

0 ", W 6SA I has pu t everything you
need to know in this boot, Build -II!.

by the dozen • •• solutions 10 ilnlli ~ln

problems, Iteepln l Ihe ballery charged,
noisc • •• o n ly $2.9$ postpa id .

A treasury 01 ,.flat and '''hard to
ge l" in formation . Loaded with equip­
ment K hemalka., a d justme nt proce­
du res. o perati n, procedures, etc. A
va luable asse t to bot h the beglnnlnl
a nd the e xperienced RITY'cr. Special
secncn o n iCnina started, an wflllcO
by 8 ,-ro" K rr , : mon. W l/1P a weu
known authority In the field. This
book IS a must tor YOUI Il brlu y l
Onl )' SJ .9's.

Yon cao'C afford to be witbout

th is dynamic new bandbook desi,ned
wilb lhe VHF a maleur in mind .
Filled from cover to coyer _ tlb all

new and orilloal construction metert­
.II presented so that YOU .. .ao under­
Itand it. W r itten by Frank C. Jone3
W 6A JF , oauonil lly acc laimed 10' nil

VHF pione-eriDa. An ila ble DOW for
only $JJO.

THE CQ HAM MART

.-
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HO'I 6~ . La ho re w est Pa kvita n
vla W4 ECI
via C E3 H L
Enzo Sommaruga. HOlI; 122. M ontevideo,
Uruguay
viu K~SGJ
via SSA. Stockholm . Sweden
via W 21PR
·\1 ' 0 ~43 . c /o PM. N .Y.. N .Y.
via :5 R8 RC
via W A2WU V
Ih lX 2008. Han io: ko k. T ha ila nd
via WI ETF Hruno Pugtla , Box 373. West
Ha ven, Con n. 0h.51 6
\'ia WA4QNY
via DlI X~

HOIl 300 Abu Dhabi. T rucia l Oman
!lO ll 71, Nickerje, SUrinam
\'ia W 2PCJ
\'ia WI ElF
via YK6RU

QTHs and QSl Manag e rs
Than!. s to the fo llowinl{ fo r th is momh's collection o f

QTH ~ a nd QSL \ ta na llen : CEJAG. W I ETF, K4SIIn,
KIIEZII . K6ICS. W9ADS . W 311 :"'K . VE RO S' . I.JOXA.
WGUXC. l"o ED XA. PRDXC.

LAtiLF repo rt s tha t he has bee n unable 10 otuafn any
logs, from February 2n. 1963 o r later fro m LA 5F II P o f
Sp i l lher~e n fame. LA~FI is no"," ho me in :'IOorw ay so
try your tuck direct .

W9A OS alec report s non receipt of l0l{s fro m \'R~AA.

O wen su~~est s yo u try h im di rect : II. J . Cha pma n. c/ o
Head OOlCe Engincet lng Sectio n. New Zealand Bre ad­
casling Corp., P. O . Ho x 9K. W ellington. N ew Zealand.

A I"Z..\1l
,\ P5G B
CU."-C
C Xl.\J

OX [!rolll page 541

Full informa tion may be obtained from ZS6lP
or ZS401.

with indicat ing meter. for use during tu neup.
In regard to the circuit diagram. an erro r was

noted in the specified frequency for the ba ndpass
coupler between the r.I. st age and the fi rst mixer.
T2- 1 is tuned for 50-52 me. I/O ! 10.7 me.

The size. appearance. performance and cost
of the Olson Six. \ Iode! RA·570 T ransceiver,
should a ppea l 10 the low-power six-me ter en­
thusiast . Except for the antenna . it provides a
complete sta tion setu p which may be con­
veniently moved about for either fixed o r mobile
service . No prices were ava ilable at press time.
but as you read th is the supplier (Olson Elec­
tron ics. Inc.. Akron. Ohio) sho uld be able to
furn ish the informa tion.-WZA EF

Hiroshi , JA4A KL, use s this rig ond th e gro und plan e to
put one of th e best signals from Asia inta W -Io nd . A
si ng le 61-46 pvts all of 16 watts into the antenn a.

( Tn. WA60H})
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Division of

send for NEW FREE
CRYSTAL CATALOG

with NEW TRANSISTOR
OSCILLATOR CIRCUITS

NEW TWX SERVICE
Fort Myers - 813-334·2830

Los Angeles - 213 ·737-1315

ORDER FROM CLOSER PLANT

~ TEXAS CRVSTALS~
IJBPT. CQ·-f,
1000 C ry5tal Drive
FORT MYERS. FLORIDA
Phone 81 3 W'!: 6-2109
TWX 813·33 . 2830

AND
411 7 W . Je fferso n Blvd.
L OS A NCELES, CALI F.
Phone 2 13-731 ·225 .
TWX 21 3 ·737·1 315

NOW . .. 48 HOUR SHIPMENT
ALL TEXAS CRYSTALS a re made t o exac ting
s pec ification s. q uality c hecked. a nd unecnd t­
tiona Uy Kua ranteed I

DRAKE 2·B Receiver Crysta ls .. . $4.00
(All Channels-Order by Freq.)

OVEN-TYPE CRYSTALS
For Motorola, GE, Gonset. Bendix, etc.
Add $2.00 per crystal to above prices

SUB·MINIATURE PRICES slightly h;gher
C IT IZEN BAND CI... "0" Cryst.ls _ _$2.95
Over 50.000 CD ~rystals in s t ock fo r all set.
and eha nnels , both HC6(,U and m in ia t ure t 7PU.
T o insu re p roper ecr re ation and eor reet treq .
o peration. order by m a nufacture r m odel num­
ber and cha nnel.

HERMETICALLY SEALED
PRECISION GROUND

CUSTOM·MADE
NON-OVEN CRYSTALS

T op performance a ae u r e d wit h quali ty c o n.
troll ed t h roug hout manu fac tu re. Gold or silver
p l. t ine acts a . electrodes. Crystals au- . p ri n K'
mounted and IIpa lM under vacuum or filled
w ith Inert ga• • Very high frequency I t a b ili ty .
Ma x , c u r r e n t capacity i . 10 milliwatts-5 (or
overtone t y pe. Confo r mity to m il i tary a pe ci ll ­
ca tions g ura nteed .
I OOOKC to 1600KC (Fund. Freq.) ._ ._ ._•••

P rices on Request
160tKC t o 2000KC ( F und . Freq. ) .._. $ 5 .00 ea .
200IKC t o 2 5 0 0 K C (Fund. Frll'q . ) .__ 4 .00 ea.
250lKC to SOOOKC (Fund . Freq.) _ .•_ 3 .50 ea.
500lKC to 7 000Ke (Fu nd . Freq.) •.._ 3 .90 ea.
7 00lKe to I O,OOoKe ( F u n d. F req.) .__ . 3.25 ea.
10 .00IKC t o tS.OOO KC ( F und. Fnq. ) 3 .75 ea.
15MC t o 20MC ( F u nd. Freq. ) .•_ 5.00 ea.

OVERTONE CRYSTALS
15MC t o 30 MC Th ird Onr tone. . ._. $ 3 .8 5 ea.
30M C t o 40M C Third Overt o ne .•__.._ 4 .10 ea.
4~MC t o 65MC Th ird or Filth Overtone 4 .50 ea .
65MC t o I OOMC F ifth Over tone _ .•._ 6 .00 ea.

Fo r furt her information . r hf'r k llll rn l ..·r :.W, o n Joag e 110
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600 ohm impedance: extra­
high sensit iVi ty for weak si g­
nals and hard-to- read sta tions
. . . reproduction is c risp. free
o f d istortion . • • unequalled
wearing com fort over long use.
Amateur Headphone Model
AP-S.
Amateur Net $24.95

EXTRA·SENSITIVE HEAO PHONES
BY SUPEREX

SHIBADEN TRANS ISTORIZED TV CAMERA

For further Information, check number 35, o n p a ge 110

April, 1964

ROTRON WHISPER FAN
The fan t hat moves 60 cu. ft.
of ai r per m in ute • • . while
runn ing so silently you have
to look t o see i f i t 's run ning!
Removes heat to save you r
r ig, yet uses only 7 watts.
Measures 4 th.. sq ua re by I V2"
deep. Has run for yea rs in
computers and other comm er­
c ial eq ui pm ent w ithout atten­
t ion - lifet i m e lub r icated.
Opera tes on UD-120V. A.C.
Amateu r NeL. $14.85

Versatile, compact, closed-circuit type TV camera w ith all sol id ­
state circu itry is ideal for ham TV and numerous other applications.
Simple connect ion to any stand ard TV set through a single RG59/U
coax ca ble. Standard .... ideo signa ls produce p ictures o f sharp
defin it ion. Modulated RF output is available on any unused VHF
channel from 2 to 6 fo r di rect feed to receivers; or unmodulated
video signal can be ta ken off for monitoring or other pu rpose.
Standard scan , compatible with domestic rece ivers. uses hori­
zontal frequency of 15,750 cps and vert ical frequency of 60 cps
(synchronized by power line) . Check with EIA test patterns demon­
stra tes high reso lution and l ineari ty. Modulated RF outpu t a t 25
mv is enough to feed any number of TV sets; direct v ideo output
is 1 volt pop. Output i s matched to RG59/U cable (not inc luded)•
Draws negl igible power (approx imately 18 watts) from standard

U 5-volt e.c. l ine. Cam era comes with 25mm F:1.9 lens, but t he C-mount lens base accepts all common
16m m mot ion-picture lenses, such as wide-angle, telescopic , zoom and others.
The HV. 13A closed-circui t TV camera has many uses i n the home, in industry and in the labora tory.
It can be u sed for keeping an eye on the ba by i n anothe r room or on the lawn, for remotely observing
hazardous opera tions or experiments, and for prov id ing service to sports fans at race tracks or arenas.
It can be combi ned w ith a m icroscope to presen t highly magnified views to numbers of people in
educa t ional TV or other applicat ions.

MODEL HV·13A ClOSED-CI RCUIT TV CAM ERA $399.95

•
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5l 41\· via W2CTN
606H W via WA4FXE
7(; II X 80'477. Conak ry, Repu blic o f Gui nea
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Conte st Calenda r Ifrom ptl~(' 571

IHR. or better still, write K6BX, Box 385. Bonita.
Calif. for his latest news releases on the doi ngs
of the Certi fi ca te Hunters Club.

Ed. Note

Space does no' permit much comment ttns
month. Rut I mu st report the howling success of
our 160 meier contest. as all of you who pa r-
ticipated know. European crossings were a dime
a dozen. some were even made In 'he early
evening hours. and the top conte nders reached
tot als of better than 200 contacts. Uow about
thai?

Due to the record number of logs received
this year and the fact that a great nu mber of
foreign logs had to be scored , the results of the
CQ W\V OX Contest will be a month late . Pho ne
results will be in the June issue and c.w. results
will be in the July issue.

73 for now, Frank, WIWY

Prop. [from ptlJ.W 591

~--

Argen- 12·16 (1 ) - 11·1 5 (1) IHI·21 (1 1 20-~ ( 1 )

t ina . 06-08 ( I ) I ~-IM ( 2 1 21 -OJ ( 2) 22-02 (I >t
C il ilc O~- J3 ( 2) 111-20 0 ) O-'-O~ (I)
&; Uru- 13· 161 31 20-2 2 ( 2)
lit U;I)' 1t.-17 ( 2) 22-06 ( 11

17·19( 1) 06-09 ( 2 )

l-i 4. 16 (I)
09-11 (1 )

Mc- 10-12 (1) 0 1-06 (II N I L
~1urdo 16-17 (I )
Sound. 17-lll ( 2)
Antarc- IfI·20 ( I)
uca

T ime Zone: PST (2ot ·hour Time)
W ESTl,RN USA To :

1 /01" }O 40 SO/16O
\Inns \I ~I~rs ,\ln f.'r s 1~-- .U f.'Ia s

We!>t ~r r. IN Il. 05- 11 (1 ) 19-22 (1 ) N IL

• 11-12 ( 2 •
Central 12-15 (II
Eurc - e 20- 23 ( I I
~orl :l - NIL 06-10( 1) 19· 22 (1 ) NIL
,," 19·22 (I)
Europe
&; Euro-
Gea n

SSM
South- 11· 16(11 06-11 ( I) 19-22(1) 19-21 (1)

,," 11-13 (2)
Europe 13-16( 1)

• 20-13 ( I)
N orth
Africa

WORLD RADIO
LA BORATORIES

ALL BAND
VERTICAL
fn]l

WVG MARK ]I

Me chan ical Specificat ion . ,
O ve ra ll h e ight - 18 ' As ­
sembled (5 ' Knocked down)
Tubing diameter - l~" to
7/ 10". Maxi mum Wind Un­
guyed Survl val - 50 MPH.
Mat ching Ind u c tor - Air
Wound Coil 3~" dia . Mount­
lnq brac ket desiqned fo r I­
S I S" mast . Steel part s t rrt­
dl le tre at e d to Mil s Specs.
Base Insulator material _
F'lberqlas Impreqno ted st y-
r ene .

New low cos t veruect en­
tennc which can be t un ed to
any amateur band 10-80
meters by s imp le a d j u stment
o f Ie-ed poin t on matchJng
base induc tor . Effl eiE"n!
rad i a tor on 10 , 15 , 20 , 40 , 75
QIld 8 0 meters. D e s i gn ed 10
be fed wi th 52 ohm cce etct
cable.

Conven ient ly used whpn in­
s talled on c short 1-5 /8"
m o a t Clrlvt"n 1nto the ground.
Simple addi tional grounding
wire comp le le s the Instal­
lation . Roof lo p o r tower In­
s tc t tct ton . Single band c per­
etten Ideal (o r Installa tions
0 1 thi s type. Ama zin g e f­
fi c tenc y fo r O X o r lo c a l con­
tacts. Installed in mi n ute s
and c o n be used as a port­
o bit! antenna .

E lectr ica l Spec ificat ions:
Mul ti-band operati on - lO­
BO me ters. Manual tap on
ma tch lnq tneuc to r , teed
poInt Impedance - S2 o hms
(unbalan c e d). MaJl1mum power
- 1000 watt s AM o r CW-2K W
PEP . Oemt-d t recttonot . Verti­
call y Polari zed .

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

J4 15 w. Bro.lIKry. C : ~ ~ .i 8 1~lh . Iowa

o Check enclosed. 0 Ship
one WVG MK . II ~ $ 15 _95
P ostpaid.

N=~~~========:t Call
Ad d ress

Cl t
Y,:==========:Stal~

Jo'ur further Infurm.lllt ion . c heck !l U 'U"', r <I t> , 011 p age 110
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Announci ng a NEW Amo tronics Service .. . Let us be your " PERSO NAL PURCHAS ING
AGENT" for top quality used eq uip me nt that you can hove confidence in.

HERE IS HOW THIS SERVICE WORKS: • A thorough check-out and servici ng on our

1 W ." h 1 lh d . I ., ben ch es.• e WI. 5 op or e .use equIpmen yo u specI. '/. • Packing in a wooden crate made speciall y for
Here In New York City we have a big selection the equipment

2. ~hecnh~:ehaf::~cicated a choice piece of equipment • Sh iPPIng b.y Motor Freight to your door, Pre·Pa id
we will Inform you of the pr ice. " . No requ est 1.5 100 large or too small .• . We are

J . Th is pr ice will be COMPLETE. InclUding the ' 011 0""" at you r service.
in11: :

Lnu W.\ :!Jllfl

J im 1\:!I'PI' AMATRONICS INC.
91-46 Lefferts Blvd. (Rich m o n d Hill 18,
New York -Telephone (2 12) HI.J.7890

For f u r ther Information. cheek n umber H . on plllle 110

F or f u r ther in formation . check n tu uoe r- "oj. on p a jle 110

HUNDREDS OF TOP QUALITY
ITEMS - It«eolr~n. TransmIU..".

ll k , op hur'H . Trandorn...". 1'_ .., l"llpp ll...
In rert .." . )I..I..n . I'hon.... An tenn.a.. Tnt
E<lulpm, at . IntJ l('llton . F l it.." . Ampl l l'l l'fi .
lI_ dn lf. COUtUI...... l 'ont ro l 11.0 ..... lloln" .
Uyna mot on . U1 ,,,,"..n . ( ·a b le . K ..)-..n . ('hotH .

lI a llduU . ~ ...It('h.... ..I... . ..te' . S..n ,J for FREE
CAT ALOG- Dept . C.O.

F o r f urther in for mat ion . check n u m be r 46. on p age 110

D K2 · 60 B . l t h
UHf Ca nnec ten

$1 9.00
D Kl·60B ·1C . i t h
U Hf u Rnu h r
and 0 P DT aUI.i1i·
'I')' n " t , ft 120.9)

$20.95
t nxr. T:"T . ~
an ,1 , . " hl h tl T
',t."A_'

.\ III'IIT unn ' '' ' H ", lIy rolU l"" I ~1 In
1M d. -."nclJ.N »OO.lllon. I.!foa l for
,..-!trhl". , ,, an,l OUI a J!'O" '" ampu n.,.,
...,.''' ....n all . 1<'"11.,., , ,,.1 an an' ..nna.

1 11. " pooo", ralln l 10 :>"0 mt" ; Y~WIt

1.1 :> :1 10 .>00 me : t ool, Uon fi(l ,Ih ~ 1
nit"; .\ 11 lIa",la r<l .\1' an ,1 1)1 ' m il \011'
u ... a.,l l,hl...

S ee )'au, dea l..r lor eata ltll s h....t "
.. r ita :

DK2-60B
NEW COAXIAL
TRANSFER SWITCH

WrIte
for TElREX

PL 64

Mfd.
under Pat.
2,576.929

TELREX LABO RATORIES
ASB URY PARK, NEW J ERSEY

~ " BALUN" FED INVERTED " V" ANTENNA KITS
SIMPLE·TO·INSTALL. HI·PERFORMANCE ANTENNA SYSTEMS,
1 KW P.E.P. Mono·Band Kit ••• lKMBI V/81K ••• $1".95·
2 KW P.E.P. Mono-Band Kit . • . 2KMBI V/ 81K . •. $18.95 ·
- Kit comprises. encapsu lated. " Balun." cop pe rweld. insulators.
plus installation and adjustment instructions for any Mono­
band 80 thru 10 Meters. Also a..,ailable 2, 3, 4. 5 Band Models.

•

City Zone State ,, .

Roles: 1 Yaor. S5 0 2 Yeors $9 0 3 Yeors $13 0
Pan-American and Foreign Add $1.00 Per Year Postage.

Address ..

Dear OM:

Enclosed please find $_ for Year(s)
Subscription to CQ. The Rad :o Amateur's Journal.

o NEW: Start wi t h issue.
o RENEWAL

Name Call .

,.
T ... . _-.-. ·. _ .....

co
300 West 43 rd SI.
New York 36, N. Y.

F or further Information. cht"Ck number 47. o n p age 110.------- ------- --- ------- -------------- ------ -.--- ---------------- ------_.. --_ .. ----,,,,,,,,

- - -- - - - - - - - - - - - -- --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~
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" P redicted 10 meter opemngs, all othe rs In col umn are
I~ meier ope ntn g«.

'[P red icted t eu meter o pe n i nll-~. a ll o thers in column arc
lolO meter openinl/s.

Ham Clinic (from page 67]

on input) . With up to 14 volts . nearly 750
millivolts out can be obtained. T he 2N74 1 tran­
sistor can be mounted directly to the chassis
for good heat sinking. This r.r. amplifie r is
highly stable and works very well, especially
on 80 meters-if i! is not driven too hard and
the transistor ra tings are not exceeded . By
changing coil and capacitor values it will oper­
ate nicely to 28 me.
:\·C. IHJ ,\ licropho nil's-'" What causes my NC·
183 to 'r ing' when I cha nge bands or when I
rap the cabinet'?"

No doubt a microphonic tube. You can find
it by' turning down the sensitivity control. and
with headphones on. listen for the loudest 'ping'
as you strike each tube with the eraser end of a
penci l. This old receiver certa in ly has done we ll.
".E.I). Output and Input PO\\ er- "Some manu­
facturers ra te their s.s.b. transmitters at a give n
p.e.p. input power, wh ile others ra te theirs a t a
given p.e.p. output power. Please enlighten me."

Using a two-tone test signal. the p.e.p. outpu t
power will genera lly be in the neighborhood of

-
Eastern ,'11 1/. 01l·1:! ( I I IN il. N / 1.
Medn er- 11l-2 1 111
runeun
C entr a l IlI- U I I ~ tW\-O· ( 11 \9·21( 1) 20 ·2 1 111
& 11-t4 ( I)
Soutb I-l-Ifl III
Afr ica Ifl·19 t l l. -
Ceutra t NIL 01l-14 (1 ) 04.()6 ( I ) N IL
A sia 20-22 ( I)

South - t6-20 ( 1) 07·1 0 (1) OJ-Ofl I I I 0_'-05 (I )
e a lol 20-23 ( I)
Avla

F" 19-21 (I) 07-09 (1 ) I0 1-02 (1 ) 02-03(1,
Ea..1 t)9·12 ( 2) 02-OS ( 2) 0-'-05 ( 2 1

l:!·t9 (1 ) 05..07 C1 ) 0.5..()(, C1 )
19-21 ( 2) 02-0.5 (l i t
21·23 (1 1

-
Pacific 12-16 (1 1- 0 1-01 ( I) 23-01 (I) 00-02(1)
h la nds 09·11 t l) 07 ·11 (2 ) 01-05 (J) 02-OS (2)
&: N e'" II -Iti ( 2) u.i s (1 ) 05..07 (I ) OS-Ofl ( I)

Zealand 1ft..lll (3) 18·20 (2) 02-0.5 ( t)t
tI~·20 ( 2) 20-22 (4 1
10-21 (1 ) 1 22-2_' ( 3)

23-01 ( 2)

A u... IS·19 (1) - 20-22 ( I) 00-01 (1) 00-02 ( I I
tra Ia,,;a 11-l ll tt l 22-00 (2) Ot·.()5 ( 2 ) 02..()4 ( 2 )

I Il -20 ( 2) (10·01 t il OS-06 (I ) lJ.l-O.5 t I )
20-22 I 1 ) 07-09 (2 ) 02..()4 (I ) t

09-13 (I )

N OTl h 12-13(1 ) - 06-07 ( I ) 111-20 (l ) 19-20 (11
& 13·15 ( 2)- 07-09 ( 2) 20-01 (3) 20-01 (1)
Central 15-16 (1 1- 09-13 (I ) Ot..o2 (2 ) 01-04 111
South 06-Ot( r t ) n.rs ( 2) 02-O~ ( I) 20-01 O )t
A merica Ot( · 13 (2 1 15-17 (3)

13.15 ( 4) 17- 19 ( 4)
1.5·1 7 (2) 19-:W (3)
17-19 (1 ) 20-22 (2 1

22-06 (1 )
A rgen- 12-16 (1 ) - 12· 15 ( I) 1M-20 (1 ) 19-0:\ ( I )
1ina . 06-070 ) 15· 17 (2) 20-02 (2 ) 20-01 I I ) t
Chile 07 ·1312 1 17-20 (3) 02-04 (I}
& Uru- 13· lfI (3 1 20-l:' (2)
l/uay 16· 17 (2 ) 23..03 ( I )

17·I~ ( 1 1 03-05 (2)
O.5-OM ( I)

Mc~ 14·1 6 ( 11 06-07 ( I) 03-06 ( I) N I l.
M urdo 10-12 (1 )
Sound, 16-17 ( I)
Anturc- 17· I!! ( 2 )
l iea t 8· 20 (1) -.

$ 3.95
$ 9.95
$14.95
$ .75

RADIO CO.
• SKOKIE, ILL.

CORPORATION

USE YOUR 110 VOLT
A.C. RIG •.•

MAHTIN
1'. O. BOX )·12

Plenty of A C. Power for your A.C. Trans­
miller and Receiver is available from your ca r,
boat or plane battery. Just add a Terad o in­
vene r to change the I~ volt di rect current to
11 0 volt, 60 cycle alternating cur- ~
rent. stable within Y.:! cycle, in spite •~
of changing input or load. Also •
operates tape recorders. signal gen- ~
crctors. grid dippers, tube testers. ~
etc. Models from IS to 600 watts,
bot h vibrat or and transistor types.

See your electronic parts jobber, or write:

Will work on any receiver t hat covers
30 M.C. Terrific gain, greater sensi ­
tivi ty wi th t his Gov't. surplus 10 and
11 meter pre-amp. Signals t hat could
not be heard before, will come in loud
and clear with the pre-amp. Easy hook
up. Instructions incl uded. Com plete
wi th tubes .. . $ 9.95
30 M.C. I. F. strip. complete wi th
6 tubes .. . .
AS 31 3B/ARN 6 Antenna .
APX 6 Transponder .
HS·30 Headset .
SA 240C/ APA 70 Contains 6 6SN7.
I 6 /5. 2 AV6, Perm. m ag. motor. re-
sisters. pots, fuse holders, light indi-
cator. etc . Re new $ 5.95
Manual for ARC 27 $ 2.50
Money back guaran tee . 50 ¢ handling charge
on all orders under $5.00. Add shipping
charges. or 25 0/0 dep. fo r C.O.D. orders. All
merchand ise subject to prior sale or price
change. Il li nois residents, add 4 0/0 for sales
tax.

ILU I AND CIT IZENS BANn
)'RE-Al\IPLIFIER

ao xi.c. IO and Ll METEH all xr.c,

For furthl"r information. eheck number au, on PII.K't:! 110

1060 Raymond Avenue. 51. Paul. Minn. 55108
10 Ca nada , Atlas Radio Corp., Ltd ., Toronto, O nto

Fur f u r the r in fo rmat ion, cht'ck n u m be r 39, on puJte 110
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COAXIAL TYPE SWITCHES
... m u lt i-pos it ion , s ing le o r multipl e gang

Now you can switch coaxial line circuits qu ickly
and without error. These handy, inexpensive units
a rc avai lable with "UHF", " BNe", hN" a nd Phono
type connectors for usc with either 52 o r 75 ohm
lines. Phono connecto r types a rc specific for Hi-Pi
a pplica tions. Other types are designed to handle
R F Power up to 30 Me, I KW input.

Stock items ready for shipment are :
Mod.l 5S0A- Sing l. gong, singl. po l•• 5 position switch
w ith UHF connedors. Pr ice : $1.25 eoch.
Mod.r 55 lA- Sin'll. ganG'. 2 po ll', 2 position ,pecic I p urp OM
switch w ith UHF conneetan. ld~ar for switching ony de vice
in or 0\11 of s.rie. connection in COCIl( lin. circuits. Price :
$7.95 each.
Mod.l 560-5i" 9 I. gang, sing le pole. 5 position switch, sam.
os Model 5SOA excep t with BHe type connectors. Price:
$11 .95 each.
Model ,s61 - Single gang, 2 po le, 2 position specio l purpose
sw itch, same as Mode l 551A excep t w ith BHe type can ·
nector s. Price : $9.95 each.
Mod el 57G-Sing le ga ng, l ing le pole, 5 po sition Iwit ch. Icme
0 1 Model 5.50A e ,lIeept wil h H Iype connedors. Price :
$13.35 eoch.
Model ,sao--Sing le gang, ling le pole. .5 pOl it ion Iwitch,
lame CI Mod.I 5.50A excepl w ith Phono I .,~ conned ors.
Price ; $7.35 eoch.

M ultiple ga ng types. up 10 6 gang for single pole-S
position switches. and as required for 2 pole-2 posi­
t ion switches. a re made 10 order wit h any connector
types listed above. Prices on req uest.

For further Information. check

IUH STHI•• 1' . :" :'Ii S1 LVA:'Ii I A • 215 STllh. ..1I R.5:io81

Joretln S.In-Roy" ".tional Col,.• 1!lO Wftt !i1tb St.. If_ l or). I'. If.".
OTHER Baw EQUIPIIII[N' : Tr_ in... AIIII-eW·SS8 _ ftansis" il8d ,...,
eo.w.rten and ilInrt... _ DiD Met... • IIbtc.lI....st... • J r...."'" 1III.It,pIten
_ l ow h ufd'-I _T·. SWItcMs . R. f . f~1 Chokes _ ' r. III.,lhn, R. f.
PUll' Cl'lokft • Ba,*S.,ld 'llrll pt. ",,,,-k 1llCJur;1DrI • Cyclolnfttrl . Anl..n.
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number 37, on pag e 110

LAFAYETTE OO&[ID~@ ELECTRONICS
THE CHOICE OF VALUE.CONSCIOUS AMATEURS THE WORLD OVER

12950

-------------I LAmmE RADIO ELECTRONICS I
I Dept. CO.4 P.O. BOX 10 I

SYOSSET t.t, N. Y. 11791
I 0 Please send me new 1964 Catalog 640 I
I 0 Ship Stock No. $ enclosed. I
I H.M' ···..······ ··· I
I AD DRESS I
I CITY lON' STA" I------------- --

• Dual Conversion on 6 Meters _ S·Bands: 550KC·54MC
• Product Detector Circu it for Improved sse Reception
• seearate BFO and Q.Multlplier Circ uits (can be used
s imultaneously) • Crysta l Calibrator _ Effic ient Super·
heterodyne Clfcuit • Effective Aut omatic Noise Llmltlr
• Volt'le Relulated Power Supply
Features outslandin& sensit ivity, Q.Mult ipli er selectivity
and electrical bartdspread. makes I handsome addition t o
your ham shack. Ca libration crystal Is sold optionally.

Send for
Big New

422 page

1964 Catalog

MODEL HE-73

LAFAYETTE "PRECON" PROFESSIONAL·QUALITY 14·TUBECOMM UNICATIONS
AMATEUR RECEIVER MODEL HE·BO

PRESELECTOR
CONVERTER

49 50
Import ed

-
,,

Jamaica , N. Y. Newark, N. J.
Sca rsdale, N. Y. Plainf ield , N. J.
New York. N. Y. Paramus. N. J.

Bronx, N. Y. Boston , Mu s,
Natick, Mass.

• Crystal Contro lled • for a0-40·20-15·1D Meter Band s
• As 3 ConYerter- Converts Receiver to Dua l Convers ion
operation • Improves Selectivity • Widens Band Sprn O'
A Iteal 2· ln-l combination. Tuned interstage circuits and 2
stases of RF amplificat ion assures !'I igher s iCAal.to·n oise
rat io. Improved I.".• imaee rejection. Easy to install.

LAF.AY[nEMAIL ORDER
.. L. I. SALES CENTER
111 Jericho Turnp ike ,

Syosset, L.I., N. Y.

- - DTH ' R ' DC. Tl DHS --

F or fu r ther information , check number 3.'1 . on I'Rge 110
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twice the d.c. (ave rage} input power. consider­
ing fi nal rf stage efficiency, erc.; bl1 the p.e.p.
input power will general ly be around 1.57 times
the d.c. input power- when measurements a re
accomplished using a two-tone test. What goes
in to th e a ntenna is wha t counts . All test s of
course m ust be made at the minimum di stortion
point . i.e.• be low the peak compress ion a nd
f lattening a reas. Remember : a one ki lowatt
s.s.b. signal has the same communica t ions ef­
fectiveness as a 4 kilowa tt a.m. signal. all other
th ings be ing eq ua l.
Antenna wlth sS.n. and A.M. (Power RalinJ:)­
" If I have a n a nte nna which is rated with a peak
power rating o f 1000 wa tts. how ma ny watts
a. m. and how man y watts s.s.b. can 1 use on
th is a nte nna1"

You can use 1000 wa tts p.e.p. on s.s.b.• because
all power is in a side ba nd-c-or 250 watts a.m,­
fo r when a carrier is modulated 100% , the a .m.
p.e.p. is Jour times the carrier powe r.
A Real Public Serv ice-As the world knows. o ur
U, S. Peace Corps has certa inly esta blished a
repu ta tio n for helping o the rs to help themselves!
T hey can be found toda y sca ttere d over the
globe doing thei r assigned jobs quieti )" without
fanfare . propaganda and big sa la ries.

Wh at abou t a ma teur radio in the e merging
nations (especia lly in the lands of our African
friends )?

Wh a t I (and ma ny others) would like to see
sta r ted . is a n "A mateur Rad io Liaison Division"
wi thin our Peace Corps to acq uai nt the e merging
nations wi th th e importa nce of ha m rad io as a n
educa tio na l hobby, it pu blic serv ice de voted to
improving the com mun ica tions technol ogies of
the ir ci tize ns a nd to afford a n addi tiona l means
of ro u tine a nd emergency communications.

Some Peace Corps workers are hams a nd a ll
they need is the equ ipment- they will take care
of teaching some o f th e people with whom they
are wo rking a nd livin g. a nd rea lly introduce
ham radio!

On th e othe r hand. a " Div ision" .in the Peace
Corps composed of a bout six technically qua lified
a nd patriotic amateu rs cou ld do muc h, With the
help of American manufacturers who wou ld
donate equ ipment ( tax deduct ible ), they could
assist selected people in emerg ing na tions to be­
come hams who in turn could teach o the rs.

Perh aps the ARRL wo uld be interested-they
should be .

Let us hear fro m you on the subject with some
( "O I /(' f ,'I,' ideas. We'l l forward se lected lette rs to
the C hief of our Peace Co rps. Write today !

,
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MODEL RBS·40P•
D ip pointed

STURDY
E-Z WAY
TOWERS

BA K· S<cO S10.50
Woll 8ro(~ .. 1

Put your Trib'uld., ~t 41' in 70 mph
wind (125 mph cr~nked down to 24').

Ti;(1 over for E·Z access to iIIrr,y.
Mounts HlIm·M Rotor inside tower
hud. Top r.diilll bushing • vertin l
thrus, buring.

Silf.,y rest locln lower i11 1 desired
height. No w eight on ubl.s.
E.I .A. RS-222 spen. Huvy Willi strve­
'ur illl steeI lub. legs, solid ,t• • 1 rod
diagonilll & horizon••1 bruing - lire
welded. SoU "l' .Tot FJi!llrl Vilfr;/,u l ofS

f:~'(r)'~//(rc!
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GREEN LEE CHASSIS PUNCHES

For fu rthl!'r in fo r ma t ion , Chl'('k n umher 29. on page 110

Thirty

Jet a ir mail to my present QT H in Luzern,
Switze rland. at 4 Llitzel ma ttstrasse tak es a bout
7 hours. The postage fo r your lette r is IS". a nd
the return postage j a irmai l ) to you costs up to
J{)~' . In o rder to speed repl ies. I have been pa ying
a irmail postage for as ma ny as 2011 le tte rs each
month. You can see that this ca nnot go on.
Surely your quest ion a nd the time that we spend

:\lakc accurat e. fi ni sh ed hol es in IY2 m inutes
o r less in mcr ul . h ard rubber a nd plast ics, No
tedious sa wing or fi ling - a few turns of th e
'\"I'<-'I)(h does the job. .\ 11 standard Si lCS • • • round .
s'l Il :lle. key , or " D·' shapes for sockets, switches,
meters, etc. ,\ t YOllr electronic p art s dealer.
Litera n u c 0 11 "ot'">'

G REENLEE TOOL CO. G·R~~EIi.~N~L:E~
2 0 28 Co I ... mll ia Ave .. RoCkford , Il l in o i s ~ ..

1" 01" fur ther In fo rma t ton , check number ao. on palle 110
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C ommunicat ion and T V A nte n na s

rex LABORATORIES

The Choice of the Discriminating
Communication Engineer . . . the

Man who Never Settles for Any·
thing Less than THE·VERY·BEST!

You too - can enjoy \Vorld r enowned TELREX
performance a nd va lue !
Send for PL77 condensed data and pricing ca t a ­
log, descr-ib ing t he \Vorld's most Popular an­
tenna s from $6 .95 to $999.00. Expanded da t a
sheet s - you r favor ite ba nd, also a va ila ble.

"BEAMED-POWER" ANTENNAS
and ANTENNA SYSTEMS

SINC E
1921

ASBURY PAR K 2 5. NEW JER SEY, U.S.A.
Fo r f u r t h e r in fvrnll. tiu l!. c heck n umber :1:2 , on IlflJ{ t.' I}O

I

"- with a
MATERIAL 01 FFERENCE!"

" the house of
fantastic deals"

Your "QSL" Card is Worth $$$
f"ot mort' iniormotion write :

In" i AR loL f.I:TRO.l'It:S ,- - - - - --,
;') .')0 tr' . .11c.l/1CI\E,\'
C1.1'C1.\AATI . otuo ~521~

S~m l· Condueton .nll tomponenil is Gur bUl l neu .
., " ' lilt 1I11l ]llltl..r kit. ;1 lrllll_l.t"u . Illl'l lloi l ng I p nW l'f t ean-

d 'lnr . rt' " I ' I" r ~ ,\. '·1I1' ad l"r . " it h ,,·h..mlllic l ·r l .... S3.00
Or , l~lI ll p l "l t'b' II-It t',l In a mo. lll ie lI'lth Innnwlloni C!( n .OQ

A ll Ira lll i llur s 1I 1hl ' ·U "'IJ(lI,..n l~ a " a lla h l..,
Sl-ill i rur Fr.... \,1<I1I 1"nal , ' allll" lI: I'r..pall!. l'uslall:l' tn... In t h.. 1'.8 .•\ ,

TRANSISTORS UNLIMITED COMPANY
P. O. Bo. 442 • Great Neck. L.I ., New York 11022

o mu ... W.r~houu. 4 1i~ J ..r ll"l ~ , 'rU rIl l,lk.. . :'ollllffi l a , :-i . Y ,
51' ;- 1'1 i ·1~ ~ 1
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A REVOlUTI 0NARY NEW METH 00 FO R
MA RKIN G El EC TRONIC EQUIPMENT

l

73. Byron. W2JTP

on it is worth -t 5c post age. T he service we render
is free o the rw ise. T he re a re no co nsulta tion fees.
So when you write 10 us. either at my home
QTH o r to CQ please include two Interna tiona l
Postal Re ply Cou pon, or ~5(".

We wi ll ap preciate th is ami will give you rea l
quick service.

Freq. Shift Keyer If rom page 35)

ing compone nts. Shown is the configuration fo r
the fff· 3:!B. O ther models are a lmost identical.
T he "sa ndwich" clam p is made from a scrap
strip of a luminum. T wo 8 -3 ~ by I/.z-inch screws
and two wing nuts make the un it easily rernov­
able. S ince the transmitter is not a lte red in a ny
way its resal e value is re tained.

T he tota l cost of parts. using catal og prices.
is about $ 12. and considering the crysta l-clear
keying tha t results (sounds like a press stat ion
going full blast). it is well worth it.

With this un it properly ins ta lled. it is al most

7~. 73. and 75. Chucl

Electronic Key (from page 39)

T urn the S PEEIl con tro l to min imum resistance
( maximum speed) . KE YJ!'G IU .I.AY and BI ,-\S ccn­
trois to m aximum res istance and then key dots.
Now, turn II IAS counter-clockwise until dots 'Ire
properl y form ed . Then tu rn III...S furt her unt il
dots arc slowed to a smoo th ra te ( th is position
IS abo ut 100 ohms from ground) . By adj ust ing
the "' 1: YlNG RELAY (act uall y the weight of the
cha racte rs) the defi nit ion of the dots ca n be
improved. Howe ve r. do not put the adjustme nt
ncar the cri tica l po int. hut about a quarter of a
turn fro m it so th at ",'hen the batte r ies drain ,
no furt her adjustme nt need be made. After
alignment of th e OOT·O,..SH R...n o so tha t a dash
is about th ree times as long as a dot. the elec­
tronic keyer is completed. Correct opera tio n will
result un ti l th e collector ba tte ries a rc d ra ined
to abou t 1O ~'2 volts unde r load. Ma ny hours of
pleasant te legraphy transmission wi ll pass befo re
the electronic ke ye r needs any a tten tio n hy way
of replacing th e ba tteries.

T he story of this electronic ke ye r wo uld not
be com plete without gratefu l ac knowledgment
of t\.6YVZ. Ken Benson's splendid pictorial
contribution. •

RTTY (from page 69)

my F B·7 rece iver be used on RIT)" : how can
I convert m y TR· -t for f .s.k.. CIC.?"" A nd. of
course. " Where can I ge t an RITY handboo k?"
Not all the questions can be a nswe red by read ing
the Ne w R TTY Handbook ($3 .95. pos tpa id.
from Cowan ) or by reading regula rl y your
monthly RTT't Column. so we t ry to answer e very
lette r. The letters answered first. though. are from
those thoughtfu l enough to enclose a self-ad­
dressed stamped envelope.

1'.5. : How abou t a pho to of your RTf"Y ham
shack?

DELUXE
CALL·SIGNS
Yor dh..r lmln. ll nr
.... 01'. 1 "".. m....I !
W lll l e /R...J or nol<)
p l . , lIl' neUfl'1 on
3:r:9 B I" 'k!Wh;I" !
rar een or ' " Il o..
b" ,,,ll,,<l pll til'

13.00 ppd U.S.A. Olln" l. Solid b.ot.

CA RR PLASTICS · BOX 18222-1 · Indianapolis, Ind. 46218

Try this sample and you'll agree " Instant lettering" is the
eas iest, Qu ickest way to get profe$Sional letter ing you've ever
seen , seu-aebes ive letters printed on a special plast ic sheet
are just pressed down into position on any equipment , draw.
ing, schematic, e tc . Transfers ins tantly to practically any sur­
face . looks like printinl .

AVAILABLE IN THE FOllOWING SETS AT $4.95 F4CH
• TITLES FOR ELECTRONI C EQUIPMENT

• TERMINAL & CH Assls MARKING KI T
• METER & DIAL MARKING KIT

With these three kits you can completely mark pro totype etec­
tronic equipment Itom component parts to fin ished control
panel and meters - and make t hem look like finished produc­
t ion equipment.
In s toc k ;It leading electronics distributors Of direct .

SEND FDR FREE SAMPLE AND FD LDER

T H E DATAK CORPORATION
6371$1 STREET • DEPT. 6 12- 2. GUTTENBERG, NEW JERSEY

Fu r (urth~' r in rUl"flllltilln. check n umLt'r 10, un 1.ltKt' 110

Because you've got to SEE it to BELIEVE it
· . ... .we will send you aFREE sample !

~ " !

~""" " "" "" """"" """""" "" "" \ \ \~' " " ' .\..\ \" " \~~

! MAKES SENDING A PLEASURE 1, V , ,. ::! W; ,h • n n 0 .- . , E "" l, ,

I
:\0 . p~11 1 IIrlll N · ::

ou lred. Jun OA'II the ••,'IUtf - Vlbropln
I)O KS TH,; REST .
A II PU U pretillon

So mlmln...., Ind te, II i
$ IdJu.'lb l, tel In, !
' speed Will not tlA'

I
t ht I fill , Fli. modtl.
flrl~ .t Sn .j5 to '!
sn 95

" VIBRO·KE YER I.
In bulldlnr elecolfool .• •, Irln .lIlllllnr unili . ,

:: '·IOro· Kt y.r .uJ!ollei ,
~ t he ~,rert part. wne ~
, • I'IMI, polhhed bUf' ::
, . ... . bJ .""- Ind I ,
" w. t r bt or 2'" lb• . II . . ~.

••me f'OIIt.rtI .nd I'In.17• • •, I'I nl . h..... ,. Ibroplnparu '

l "Ittlnd.rd. II sn.lls
:: U. I ..un wllb Cb n'"It ~
, " 1. 1#1:1 S.... prl~ II ,
~ U2 4$ . ::· ,• •

L
~ TH E VIBRO'plEXCO:II·lrNC.d1r~1 fREE ~

' 13 e raa d.l, ~ • • Ylr. 3. ~ . Y. I' a to. ' I
"'''"'''"'''''''"''''~''"'''"''""'"~.,"''''"'''".." ..\ .........

For f urther in formation, cheek number 15. on paa-e 110
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1£0 MEYER SON wfGFQ

"THE NEWEST MOST POWERFUl- MOST COMPACT_FULL
COVERAGE 80-40-20 METER 300 WATT-SSB/CW ANYWHERE!!!

GAL A X Y m SSB/CW TRANSCEIVER

•. )

­o .

· · · ~u "....·
-

•.~
•

NO DOWN
PAYMENT

ONLY $17.00 MONTHLY
ONWRL

CHARG-A-PLAN

$349 9 5

•

THE AMAZING GAL A X Y m IS SO GREAT WE'LL BUY IT
BACK IF YOU'RE NOT COMPLETELY SATISFIEO! ANO THE
GAL A X Y m IN ITS ACTUAL SIZE (6xl 01f4x11 V4) IS
SMALLER THAN THIS OPEN MAGAZINE.

TWO-WEEK FREE TRIAL'"
"Write for Tria l Terms

The Startl ing Features of the GALAX Y III prove that it was designed to meet all the require­
ments (including the price) for both the f ixed and mobile operators.
Most power-outp ut 01 any three-band t ransceiver eliminates "leap fron ing" ; hybrid circuitry- transis-
today; smallest 300 Watt S5B/CW transceiver ; full torized AVe/AUDIO/VOX; dual vernier tun ing; hand .
coverage on 80·40·20 meters; s se upper and lower some styling :mcue m a-ectcrbrusned aluminum panel.
sidebands; newest and best e- seeuen crystal f ilter ; Perforated steel cabinet. hinged top; meter & VfO
highest receiver sensi tivi ty. Shifted carrier CW beautifull y illuminated. plus many other features.

WRITE FOR COMPLETE
DETAILED BROCHURE
WORLD RADIO LABORATORIES

3415 West Broadway
Council Bluffs, Iowa

·ZiD Code 51504

----------------------------I I
I 1mWORLD RADIO LABORATORIES I
I I 34 15 WEST BROADWAY I
I COUNCIL BLUffS. IOWA I
: 0 Enter order on attached sheet. 0 Send :
• Galaxy II I brochure. 0 Send tr ial terms. I
I 0 Quote trade allowance on attached sheet. I
I I
I Name Call I
I I

• Address II I
I I
• City Sta te I

----------------------------
F or f u r ther in formatio n , cheek n umber 33 , on pa"e 110
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Ionospheric Amplification llrom 1'(1":" 28J
he given to you for the early work you did In this
field, and I propose 10 call this a nt i-region in the
iono sphere the "Oste rmo nd Layer ," in your honor.
I must beg you though. dear friend . to keep the
conte nts of this leiter to you rself . since the da ta is
st ill c losely guarded hy the co untry th at lau nc he d
the specia l satell ite . J be lieve that you understand
what I mea n."

Cl ass C linear Ifwm 1'(I~t ' JJ I
linear are made to order for mobile s.s.b. Mobile
operation is no place for low efficiency. big tubes.
low stage gain. or circui ts allergic to poor supply
regu lation.

Last. bu t not forgotten . the c.w. man shou ld
fi nd this a welcome circu it in that. if he operates
s.s.b. occasiona lly. he doesn't have to change
operating co ndi tion s in the fi nal to get his cus­
tomary high effic iency in c.w. operation.

Build ing and experimenti ng with the Class C
Linear has been interesting and rewarding. It
ca n he fo r you too. •

impossible 10 have one of those "yerpy" sound­
ing signals thai arc so difficult to print . especia lly
if a lill ie Q RN. Q R\ 1. or QS R crowds in. •

low Pass Filter Ifrom Pfl1~e 30J
across the tank. in small steps until the frequency
rises to a point where the measured potent ial
drops to one-tenth that of the reference poten­
tial. The osci llator frequency will then be -20
db down the skirt of the filter as indica ted in
fig. I. •

Yes. unfortunately, I full well understand
wha t my ex-colleague means. But. as a scie ntist I
cannot let a politica l wa ll block scientific prog­
ress . I have severed all my relations with myoid
country. and soon I expect to become an Amer­
ican citizen. I believe. that since I was the first
to discover ionospheric am plification. rad io ama­
teurs in this country should be the first to be nefit
from it. This is a small contribu tion I can make
10 show my love for my new homeland. For these
reasons I have decided to publ ish the lette r from
Professor Di issel. and this article.

On April I. 1964 I shall become an American
citizen. T he fi rst thin g I will do after tak ing my
oath wi ll be to go 10 the neares t FCC office a nd
take the- ama teur license examinat ion. If a ll goes
well. by the time that this a ppea rs in print. I
may already be on the a ir. and the handle "Tor"
will aga in be fami liar on Ihe ham bands. I am
plan ning to conduct extensive ex periments with
low power transmitte rs on the ama teur ba nds.
and I wi ll rewri te my thesis 10 include even more
convincing: data obtained from ground and satel­
lite experiments already referred 10 in this article .

It is possible. that as a resu lt of ionospheric
am plification. in a \ 'cr) short lime radio amateurs
wi ll be using lower and lower power transmit-

April, 1964

A new compact Code Trainer trom
ATKO, make n a t t he st a nd .H d
co::l e trolne rs used by Novy,
C OGS' G uard, Air Force ond othe r
qovern"utn'ol a q e"cie , .

•CQ•

ATKa
WAY

ATKO
MINI·KEYER
$49 50

• Use , S tandard Wheo ll.lone perfora ted to pe. fo r
perfect sig nols.

• Cod. speeds to 30 WPM .
• Will ke y your tra nsm itter.
• S~cio l Topes CQs, VV' ••te., o ...o ila b le at nom '''ol

cost
• Built il'l oscilla to r, speolr.er. ond Key jock for sending

practice .
• 'ndude, thr•• r••ls of p roctice to pe plus 11 pag~

Instruction 800k .
• W ill dr iv e 25 pain o f t..Ddphones .
• At 10 WPM tope runs fu ll hour.
• Con b . used to monitor you r sending.
• Lite rotu re oyoiloble .

AUTOMATIC TIlEGRAPH KEVE R CORPORATION
33 Wed "2nd Street, New York, N. Y. Room 1.401

LEARN
CO DE

THE
MODERN

Fo r rurt h..r inrormation, l"ht'<'k number 28. on paltt' 110
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• H Q· I80A- N~ features on popular •
• HQ·18O include imp,oved mechanit.11 •
• .nd electrical stability ; variable BFO •
• •
• 10' CWand AM-lil ed BFO10' optj· •
• mum SSB ,«ephon! Inple conver- •
• sion. 17 tube superheterodyne ci'cult •
• Oilers aeneu l coverai' versatility •
• (5040 KC to 30 MC) WIth unequalled •
• •
• amateu, bandspread I •
• HQ-l 80A.• •• ••• •. Net $419.00 •
• •
• HQ-l70-A - The 'eally "hot" receiver •
• IOf SSB-p,ovides 10 db silnal-to · •
• •
• noise ratio at 1.5 microvol ts AM or •
• app,oximately .5 microv olts CWo •
• Triple convelSion. Full dial coverage •
• 016.10.15,20,40.80,160 meter bands •
• plus z.meter cllibralion. utters end- •
• •
• less combination01tuninl techniques •
• lor opumum reception 01 SS B/CW •
• and AM/MCW. •
• HQ-170-A . . ... ... Net $369.00 Write for •
• f Ully illustr a te d •
• •
• brochure l •
• •
• •
• •
• •
• •.. •
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world ltlas- Only Atlas co~piled f.or at
ateurs. polar proiecti~n. SIX c~~~II~~~~'
prefixes on each COlIn ry • . 't aid $1.00
16 pages . . ... .• ···• ·· pos P

... . . ..
. . . " -.:~~m· .j -, ,.-. :..'(,: .
..: \ l~~ ,..... ·1 I '.'

Worll1 Prefil Map- Full color, 29" x 42;X
shows prefixes on each country . . •
rcnes. time zones , cities. c~os~d W.eoa
enced tables . . . . . .• ... pos pa

Ral1io Amateur DX Gull1e - 62 pa ges of
ital data ' 291 Great Circle. BeanngS for

~2 major 'U.s . cities ; Preflx Map, J~::'e~
ton'lers ion Table , OX lOgposr~~fd $2.00
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ORD ER THESE USEFUL
AMATEUR RADIO AIDS TODAY l

f-~_
~.--.... ..,.. ,. " ~
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PLUS TH ESE EXT RA FEATURES:
• G",t Circl, 8u,inl' • "a" ad "1" Sit....
• Grut Circle Chert. • World n., C~art

• Prefixes bJ Coulltries • lIn Postal btes
Unitttd Stat•• Lilting• . . . $5.00
OX Listings •• • • . . • . • • ••• • 3.00

RADIO AMATEUR 116 k. ca 00 INC
.~~Oept. C. 4844 W. FullertonAve.
~. Chicago, III. 60639

See your favorite dealer or order d irect (add 2Se for mailing)

WRiTEFD'
FlEE

BiDCHlltE!

te rs. ins tead of the ever increasing trend toward
highe r power evident dur ing the past several
yea rs. Th is. of course. could revolutionize ama­
teur radio in the future! •

Summary

In conclusion - the difference between the ser ies
and parallel modes of a qua rtz crysta l unit has
been described: examples of osci llators using
each n-ode have bee n prese nted. A modifica t ion
of the f\ 1iller osci llato r using a n im pedance in­
ve rt ing qua rter wave transmission line and a
method fo r adjusting the osc illa tor to true se ries
made c rys ta l ope ra t ion and for measur ing the
crysta l di ssipat ion has been given. It has further
been show n that the se ries resonant f requency of
a crysta l depe nds only on the crysta l itself while
the pa rall el resonant fre quency depe nds o n the
capaci ty placed in para lle l wi th the crysta l. •

Se ries and Pa ra lle l Modes [from page -1 71
pentode section and to provide better isolation
between the pentode and the oscillator. T he out­
put of the buffer amplifier is more than sufficient
to drive a 5763 as a tripler to its full ou tput of
approximately one watt <It 144-148 me. The d .c.
current through the lOOK resistor in the r.f. volt­
meter circuit is less than 2 microamperes: the
crystal resistance wa .. mea ..ured to be 15 ohms
so that the crystal dissipation is less than 2 milli­
watts. Thus in two envelopes it has been possible
to usc an overtone crystal oscillator. with the
crystal operating well below its maximum rat­
ings. to go to the two meter band wit h sufficient
power output to drive a high power amplifier.
This arrangement has an advantage as far as TV I
is concerned : no harmonics of the oscillator fall
in a te levision channel and TV I problems are
simplified .

T he same basic oscillator circuit can also he
used in the 6 meter band with excellent results .

A tka Keyer (/rom page ../9]

Whcn the \1 ini-Keyer is used to operate a
transmitter or other external equipment. a relay
is u..ed in the unit to break the keyed circuit.
T he contacts of thi.. rela y are not designed To
break high potential -, or heavy current .. . If the
equipment C'1O be keyed directly with a separate
hand key without vi.. ihlc .. parking at the key
contach. it will he ..ufc to usc The M ini- Keyer
for automatically ke ying the tran..m itter. Whe n
this does not appear pos..ible. an external trans­
mitter-keying relay. operated hy the vt lnl-Keyer.
must be u..cd.

The size of the unit is 7" X 51/.a" X 3 '~" anti
the weight is 31/~ pound .. . The Atko M ini-Keyer
is priced at ~9.5n complete with one 16 w.p.m.
capstan. three reels of practice tape and an in­
struction manual. Additional cap..tan" for other
code speeds a rc S2.nO each . a" arc additional
rccl , of tape . I he unit is produced by Automatic
Te legra ph Keyer Corporation. 33 West 42nd
Street , New York 36, N.Y.- 1V2AEF
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Ham Shop

aSL CARDS $2.50 per 100 In three color s. Samples and catalog
f r ee. Garth , Box SIC , Jutland. New Jersey•

QSL CARDS. As low as $2.50 per l;;oo~.-sa::::m~p~,~"--;fr-.-.-. ~R-ad~i~o~P~r-.-"-•
Bolt 24C . Pitt stown . New Jersey.

- ----
QSL' s Laree selection, inclUding phot os. ra inbows, cuts. et c.
Fast service. Samp les, 25~ . Includ es beauliful four inch call
le tte rs for your shack. Ray, K7HlR , BOlt 1176, tw:n Fall s. Idaho.

NOW! 1000 gummed name & addre ss label s w ith call, $1.00 ; sel f:
inkIng pocket name & address rubber stamp with call, $1.00.
Boss's. Box 7·A. GrandVIlle. Michigan.

RUSPRINT aSl s-SWLs 100 z-cotcr glossy $3 postpaid . aso file
cards $1 per 100. Ruspnnt Box 7507, Kansas City, Mo. 64416.

o.SL' s a-eere- Rlossy. 100 $4.50. Rutgers Varl-typing Service.
Free Sa mple s, Thomas Street, Riegel Ridge. Milford, N. J.
CALL CARDS Badges. decals, goodies. Illustrated literature with
samples 25<. Errol Enaravin g All: KIVRO, Westfield, Mass.

QSLs Samples, dime. Print Shop. Corwith, Iowa.

NEW QSL PRINTER with new designs. "2-eolor" $2.25 per 100.
10c for samples. Corn eil son, 321 Warren, N. Babylon, N. Y.

1964 QSL catalogue. New De signs. 10,. Longbrook, BOlt 393-0 ,
a uakertown . N.J.

QSLs free samples. Fast service. Bolles, 7701 Ti sdale. Au stin ,
Texas.

QSl 's 100/ $4.00 High gloss4 th ree color . Free samples, quick
service. B&R Print ing, Box 8111. Orlando, Fla.

QSLs SWLs XYL·OMs (Sample assortment approximately 9V..<)
cover ing des l~ning, plann ing. print ing, arranging, mailing. eye­
catc hi ng comic. sedate, fantabulous. nx-attractrna. Protopay,
snally, unparagoned cards. (Wow!) Roger s, KOAAB, 961 Arcad e
St., 51. Paul 6. Minn .

PICTURE of your self, home. equ ipment, etc., on aSL cards, made
from your photograph . 250-$7.50 or 500 -$10.00 postpa id.
Samples free . Write to Picture Cards, 129 Copeland , Lacrosse.
Wis.

QSL CAR OS Largest selecti on-l owest prices. Samples & catalog,
25<. Refund or 25 extra cards with your first order . Debbel et
Print ing, 1309·C North 38th Stree t, Milwaukee, Wis . 53208.

QSL's·SWL' s or what have you. You name it and we wil l do it
for YOU as YOU wish . Expert art work at nominal cost. enough
sal d~ R. McGee, 6258·103rd 51.. Jacksonville, Fla. 322 10.

QSL' s, CB, WPE samples 10<. Nicholas & Son Print ery, P.O. Box
11184, PhoeniX, Arizona . 850 17.

QSL's Samples 25\t. Rubber Stamps ; Name, Call . Address, $1.55.
Harry Sims. 3227 Missouri Avenue, St. Loui s, Mo. 63118.

~,
QSL's? wP E's? CB's? SW l 's? Regular samples 20<;: . De luxe 35<;: . ,
Rel ' l ious 20<;: . (r ef unded). Sackers, W8DED, Holland. Michigan.

fi NE QSL's • •• Dime. ( .I mcratters • . • Martins Ferry. Oh io .

A QSL card that Is different ! 100 a-ector glossy $4.25 postpa id .
Free sample. K4NVI Press, 17 Logenberry Circle, Valdosta . Ga .

aSts large selecti on includine photos, rainbows, cuts. etc.
Fast servtce. Samples 25" includes beautiful 4·lnch call letters
for your shack. Ray, K7HLR, Bolt 1176. Twin Falls, Idaho.

QSl ' s- Brown ie. W3CJ I -3111 Lehigh, Allentown, Pa. Cat alog
with samples, 25<;: .

Rates lor th e Ham Shop of 5<;: per word for ad"..ert i sing
whic h in our cc tnton. is non-ccmmercta t in nature. A charge
01 25<;: per word is made to all commercial advertisers or
organizat.ons. Since we do not bi ll for Ham Shop advertising.
full r emittance must accompany all orders.

Closing date is the 15th of th e 2nd n.cntn preeeding dat e
of publication. Your copy should be typewritten, double
spaced on one si de of the page only.

Because th e eoverttsers and equipment contained in
Ham Shop have not been investigated. the publi shers of CO
cannot vouch for the merchandise listed there in . We re serve
th e rilht to reject advertisi ng wh ich we feel Is not of an
amateur rad io nat ure.

QSl's Free samples. Little Print Shop, BOlt 9363, Austin, Texas.

CRUTE a a SL with a Sa mpler Instruct ion Kit, 25<;: . Cards $1.50
UP per 100. Samco, Bolt 203 Wynantskill, N.Y. 12198.

Q-STAMPS Now $1.501 Postage stamp size photographs for aSL's!
50 large or 100 small $1.50 per gummed-backed, perforated
sheet. Free Samples . a ·Stamp s. Box 149. Dept. 4A, Gary, Ind iana.
46401.
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RllY TER MINAL Need you r cash or ssb gear tor h igh quali ty.
ex-ccmmerctar-tvoe FSK converters & afe & power supply. com­
pact, 3th" X 19", new in origina l boxes, 850 cy or narrow
shif t, n o-220 vee 50-60 cy dual or space diversity. SMSK J,
Hans Goldschmidt. Persikogatain 74, Vael lingby, Sweden. _
BULLETIN BOAR DS tor aSl cards. Now tack you r cards on cork.
tack boards. These boards are t rimmed in aluminum and come in
all sizes and colors. Cork samples ar e 25('. Robert Williamson
K2UWM . 124·37th Street, Un ion City, New Jersey.
HAM ELECTRONIC Equipment Directory .. • Buy, Sell or tra de
elect ronic Rear. Rush card for in teresting, fr ee sample COpy • • •
l up!, 1225 Hill s ide Place, North Bergen , N.J.
FR£[ two or six meter coaxial antenna for ham In each state for
tes t repor t. QSL Gotha m, 1805 Purdy, Miami Beach, Fla .
GOVERNMENT SURPLUS. tube s. tran sformers . smail carts . new
and used . Free l is t. D. Reed, 1604 Gran ge Ave., Racine. Wis.
BEST CASH OFFER tlkesCol lin s 32V·2 Xmtr- and 75A =-frece lve r.
Overseas. cannot ham th erefore no traces. R. Glass Box 9 APO
63 san Franc isco.
VIKINCH (lVI-proof) $65; Heath vfo $ 15; Haliicrafte r S·76 $65;
Millen s-ser (20m tnru 10m) $10; Heath lab Gen erator tn-i $20;
Ult ra-Modulation Cl ipper $25. Geo. Paules . 231 Sherman Ave.•
NYC-34 .
FOR SALE Gonse t G·77 Smtr, 12v. Power Supply. Modula tor, All
Cables. Mounting Bracke ts (exce llent conds) $89.00 Regency
ATC·l converter (good condx) $29 .00 & schemati cs. Bo th for
$ 114.00. First chec k or mon ey ord e r takes . Will ship. KIHLV,
I:.mmett. Kan sas , 66422.
TRADE Twoer with ctt. Ev 714 mike . 2m ha lo. R. cable , BC·459
xmtr. plus ext ras for T·1 50 or 80·6m xmtr. WB2JMN, N.Y. Tel
TW 9·9147.
LO OK ING for barga ins ? COll ege expen ses necess itat e dtspostt .cn
of complete sta tion. AF·67 , HQ·I0ot , Gl obe Scout 680, 5B·IO,
rota tor s , te st equ ipment , surplus gea r, xtet s. a ll kinds of com­
pon ents . Se nd postca rd for complete lis t and prices . Max
8erendl ~n . K5H VR . 213 Sandra Drive, Irving, Texas .
FOR SALE Ha ll icraters SX·71 $65. J. Towle, 1031,7 Wh ite Pa rk
Rd.. ithaca , New York.
FO R SALE HQ·1 29X with spea ker back issues of OST complete
from 1935 through 1957 also broken se t s of OST and CO fr om
1935 throuRh 1963. Any reasonable offer con~ ld e red. Write Mrs.
Char les Mitten, 842 Nor th Grant Ave., Ind13napolis, Ind iana
46201.
HA-M-M,'iA••'lU"H.DniiHx,-.~.:nDOnw;;;r;; t;;h--;' I"I"t.~c;;t'~"':;;-;;,"~s;;t.;;I;;' e~';-;m~od;;;;<If;;;; c~."t1~,;;";S
and Inst ruction manual all in original carton $40000 . Halll·
cratters HT·33A completely conve rted to a model " B" less
cabinet as unit Is now rack mounted $275.00. Natlona! NC-300
with xtat ca libra tor , spea ker , in min t condi tion $2CO 00. Can
ship all of above fr e ight collec t and have a ll ins t ruct ion ma nuals .
Er ic Hansen . W6HOG , 10 10 Pine st., Men lo Park, Calif. Phone
41 5·326· 8489.
MUST SEll Comp lete years QST 1925 to 1929 incl . 1931 to 1963
incl . want s ix dollars pe r year , write for lis t of enti re collect ion
W9LX. North La Porte Chicago, Ill. 60630.
G·76 with e.c. c.s. best offe r over $200. SX·71 $ 100. Complete
a ll band mob ile $ 100. sucersu, superceiver, TBS·50D. Heath
.,fo. 12v genemctcr power supp lies, 25 watt modula tor. cheap .
W8DRV. 7716 Big Creek, Cleveland. Ohio. 44 130.
EX CEllENT KWS· l and 7SA·4 with three filte rs and speaker. Ail
for $ 1100.00. cash and ca rry. K4UMC, 107 Chath am Lane, Oak
Ridge . Tennessee.
FOR SALE Drake 28 rece ive r with 2BS s peake r, t en meter
c rystals and crys tal calibra tor $2 15; Heathkit Twoe r wi th mike
and crys ta l $38; Heath kit HO· IO mon itor scope $50: Knight
T· 150A transm itter $7 5; Hea th kit tran s istor power supply HP· IO
$30: W8PIQ. Howard J. Klinger, 26834 Parkington Ave., Roseville ,
Mi chillan 48066.
SALE Johnson Va lient Transmitter. John son 250·30 Matchbox
$275 ; HC·1 29·X with matching s peaker and eHath C mult ipl ier
$ 100. 80th units for $350. Pick·up only Glenn Farnsworth , 4409
Sharon , Pennsauken, New Je rsey.. -
INVERTER 110 dc to 110 ae. 10 amp s output at 60 cycles. No
reasonable offer refused. Franc is Hill is bush, K3KVK, RD ':: 1,
Rinl town. Pa .
FOR SA ::;lE~A;;;R P"'·'·$"'·D;"'AR;;;C·'·4·$"I·, ,"'AR;;;B"$-25·,'N"."t";,""".I'H",",'"'27-·-2."'0
mc $50; Gon set 6 m Conv. $30; AQT-26 TV .mite r $50; TN ·I ~ I

APR·4 $ 15 ; ARR·8 conv. 70-520 mc . $15; Pa ir 4-400 New $20 each;
TRC·S 220 mc $20; 8C·924 27·39 mc. xm;t vfo $20. All in ex­
cellent condi tion and working. K9RLF 830 N. Waller Ave••
Chicago 5 1, III.
FjjRSA-lE;:.c,H.~m=m~':;" ="~"''''H.K'. t''B17..~,=e''' '(p~e~''fe~c.t;;J!"wu.~"=(7e,:O;;B"I·3·=s'.RTTY
machi ne and TR switch. Letter s answe red . K4WJI, Route I, Mays­
ville. Kentucky, 4 1056.
FOR SALE La fa ye tt ~ HE·35A 6m transce iver and Cu~hcraft 6m
Ha lo. Write WA2RUW . RD 5 Box 159 , Kin;! st on, New Yo rk 1240 1.

CG's FOR SALE April '45. May '46 and Jul y '46 through November
'58. Hillhe s t bidd e r. J. R. Pal me r, 7425 Sc huyler Dr., Omaha 14 ,
Nebr .

WANTED Hea th Twoer, reasonable condit ion, In trade fo r $60
t ape recorder- 2 speed 2 track, w/ mike , fuil ree l, spa re, ha rd ly
used . DOUR Mart in WN2LQP, 301 Nason, RPI. Troy, N.Y.

• ••• ·BARRY ELECTRONiCS··· ..• •• SK-WO t :lrn.llC Air S) ...em So d .d. Fo r 4-125A . 4-250A . •
• 4-400A. e lc . ( Reg. S17-S0 1 Sa !e-S6.lJ5 each (2 fo' S12.00l. •
• SK..J{\6 C hhu nr) fo ' a hln e ..n("~rl_ S(,-SO each . •
• Cho~e. 10 H y fir 7!- Ma . 250 Ohms. Stock .::14- 12. lJO,.._ •
• 500 W alt Ken) o n Unh e, .. ,,1 'Iodu latlon T nm..ro rmer r •
• P r i : 500 to UUXIO O h ms. Sec: 20 to 19.200 Ohmv. •
• Ke nyo n T ype T-495 . Brand ne w . O rig. boxed. wit h spec .
• sheet. S I 0"~5 . •
• Cornlna: 1.5 W att Po"" er R r .. hto,: 50 O h m .. @ 1% . o r •
• 400 Ohms f[f 5% . S pecify! 1.9(' . •
• D l'nT Knlfr S"" lh:h . Sq ua re D . D ri p: . ca rton . Sl .50. •
• Sale 1111 :\11('11 C1l IJ:ldlor~ : M ica mold .00016 M rd fi ll 2~OO •
• V DC . 90 ,... So lar 450 M m f. fil' 5.000 v nc , $1..'10. •
• Al'ro, oll: 400 'lfd. '" 450 n ew" CaJ)ad tnr : S2.50. •
• :\lallnr) \'lhrMlmk: P uts o t-t 350 V . 11· 100 M a . 6 V o lt •
• input. 4.95. 12 Volt input . 5.95 . •
• 03000 \'(111 C enlt: r -Tape 1"lale Xfmr: (1 S00-o- 1500 VA C l •
• 6 3S0 M a . Pr t: 150 V A C fI 60 C P S. R / E . $ 19-S0. •
• Sale: &.l-IN: Recepta ete tSO·2...19 I. New . 35(". •
• New lo t o f ab-.ohtely finest qrality S il ico n Recuners. •
• 600 PI V 11 750 ~Ia . 3fol" . ROO I"IV ffi 7S0 M a . 56(". •
• G .E . IN537 tested tfi" 750 M a ./ 600 PI V . 3t>l". •
• H ammarlund HK-IB t:lecfron lc K e) er. 539.95. •
• 432 :\I c: C U" 'rrtrr. (See page 4 1ft o f 1964 ARRL H a nd - •
• book) o39.9S. •
• Rad io .-\ ma fI'Dr Call Rook- U S A fj' 5 .00; F ore ign ~ •
• S3.00. CU S A Back Is ..ue (1 03.501. •
• Lafe~1 196.1 ,\ R N: I. Rad io IbndtKHlk. S3.50. •
• GOIN.·f G -66 .' l oh Ue Xmlr : III th ru 160 pl us DC Band . •
• W ith Po we r Supply. S9S.00 . •
• Gon..e f G ·SO. 6 melt'r Comrn. ""'1111 VI-"O. 175 . •
• A II1('Co I'CI . l · rrllml~ . 20 dh more Ral ll frum (, IhrouJ,:h •
• 160 1Iu: I t' r ~ . S24.95. •
• :">l'atlonal :">l'CX.J 1'rall ..('('hr'. 3(,9.00. •
• 12 ,"UC I"o"""r SUPIII) for :"CX-J. 5 119 .95. •
• 115 " AC / 60 C I·S I"o" t'r SUIII'!) fo r :"CX-J. S I IO.OO. •
• Collin.. 7.!i S-03 '\ R C'l't"h ..r . S(>95.00. •
• Co llin.. S Il"" R t"\(. W ilh 3 ami 6 Ke CoUin'i F ilters . SRSO . •
• SiIi('oll n l\(' Capacitur.. .00 1 ' Hd ~ 600 ,"olh . 10.· ea. •
• e o a\. l.J J,:hlnln2 Arrr \fer lIUllz KII~ I: LA C -I it' S3.lJS: •
• LAC· 2 If' S4.45 : LAC-2S fit ~.95. •
• T ecra rt 220 \1 1' Xmlr. S33.00. 21.0 \ICConu·rler. $ 19.00• •
• S :\ U : 0:" FA CTORY HR A :" U l""t:w \IUSt; I:" ·
: ORIG I,"'\I . CA R TO :"S: II Q · ISOAC . H Q 11OAC. D ra ke :

RV· 3 Remote V FO. D ra ke I>C -3 for T R-3. D ra ke 2-BS •
• Sprake r, National 1'O C-4(X1 Receiver , C D R H a m -M
• Rotato r , R:\I E6QOO Rece ive r a nd Spraker. Cle" I nter- •
: cepror V HF Rece ive r a nd M atch ing Glegg Ze u !O (2 a m.I :

6 m eter Xmr r ). A meen TX-ll6 90 W att W ired Xmr r,
• w ith AC a nd DC Po wer Supplies , J ohnson Ranger II •
: l"e !'>t l ll~h o ll "e O·J A mp. nc :tIn " Squ"re :\Iete r . l)))e :

R X -J J . [ Rcg, ne t U4 .00 ) Sa lc-S6.95.
: W e lo lo n .\ Iod t' l ~'6. 0 10 250 VA C . (1..5 10 11.5 C I'S). •

J I/.2" Sllllllrr. u rand new. " ·('!'> Io n htnrd. S(,.95, •
: ""·e ..lon 'Iodel JOI. J I/.2" Square n c \'wHmetrr. Range r :

o 10 50 Vo lts . Scale : PT·1660 2J2 . $.1 .95.
• C omplete line o f D ow Key Coax Re lays . etc.. in stock! •
: Capacllor Sale: .01 M fd / 5 KV SI.OO: 10 M fd l1 500 VOC :
• G .E. Oil. S1_co: 2 :\Hd l15oo W V DC O il. SIJ_CO; Pa ir
• o f brackets for 2 M fd 75~ VDC $1.00 ; C D: .s M fd :
• 6' 600 .,V.DC 10(": 8 M fd , 1500 VDC G .E. 0 11. 5 1.95; •
• 4 Mfd /~KV 0 11 2.95; 3000 Mfd /1 50 VDC S2.95; !SOO •
• M fd 1270 VDC surge 2.95 : 3"00 ,\ Ud /1 OS vnc S2JtO; •
• 1700 M fd /l llO V DC 52.1.5: 2000 M fd 175 VDC $ 1.75: •
• 1::!50 M fd /l 75 VDC 1.00; tlOOO M fd / 55 V OC S1..95. •
• 10 :\Hd 'II 1500 voc G .E. O il. C ap. 52.50; 3000 M fd @ •
• 30 V DC tfi $ 1.00. r bra cke ts for above C apa cito rs . 1.5t' • •
• L.AR G EST DIVERS IF IE D T UD E STOCK I N USA! •
• (Unused. first -qua lity N A M E RR A NDS G .E., RC A , •
• West inghot1~. E imac, e lc.). W ri le or cal1. _
• HindiI' Rr t·t1flt'r Xfmr: Pri : 11 5 0 ' 230 VA C @ 60 •
• C P S. Sec : 27 V AC (tapped @ 25 V AC ) @ 4 Amp!l. . •
• SJ.9.!i. •

• •• We buy an d se ll . nd swap as weil . . . Let' s hear tram •
• you ! CO ME IN AND BROWSE . MONDAY TO FRIOAY _ •
• Thousand s of items tb3t we cannot list in an ad. MON. •
• TO FRI. 9 to 6. SATURDAYS 10 to 2 PM (Free parkinl on •
• St reet saL) Mon. to Frl. : parkinr: lot 501 Broad " ay. •
_ WRITE FOR BAR RY'S Green Sheet '::12. •

• •,-- --------------- ------- -------
RARRY t:I.EC1·RO,rC S Ut~l·r. CQ ""
5 11. RRO.\U\\' .·\ Y. :"EW YORK 12. S . Y.
W AI.Kt;R 5-70M CA R E ,\ co n t: 212 )
o ~:ndoll!'d II p\orw}· or']H or ('h("('k .nt! my or, lI·r. I'r lrf'l } 'UH
X YC ~h ] I"" ..n t ol{'r :!O !til . ..- 111 hr I h l l'Pf'ol l'l,llO"<' t ror I hl l'pi nc
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LEARN ELECTRONICS

~
I,

\,

COLLINS 75S-3 and 32S·3 in excellent condi ti on would l ike to sel l
for M2. No trades. Highest bidder gets rack mounts free. John
B. Holmes, Jr., Box 4125 Austin , Texas 78751.
HR·2D ssb and /or am Heath Rec'r . Very cl ean and prof essionally
wi red. Only $115. K3SBQ, R.D. it l , Montgomer y, Penna.

WANTED converter and receiver 45 megacycles Im 12v de also
45 mc 1l 0v. Jack. WIAUO, 24 Lockwood. Watertown, Conn.
CE RTIFICATE will be issued by Henry Ford M J sc ~ '!T1 to an~,~s7"~t~;oC:"
t hai work s Motor Ci ty Rad io Club station W8MRM dur ing the
24 hours pr ior to the Old Timer s' Night banquet ana program.
Wor k W8M RM on May 30 (GMT) on 1.815, 3.660. 3.877, 7.040,
7.172. 7.215, 14.060, 14.230, 29.610, 50.178, 146,94 or 147.3
me. Q5L for certi fic ate.

LAMrK IN Model 205A dual scale fm modul ation meter . Manual
and calibrat ion scale excell ent condit ion $187; (or more) post­
paid . K7ZKZ, ex·KIJVN, Monson , Mass.

RETIRED, going House Tr ail er no room. Viking I I professionally
wired excellent , all new tub es. Vik ing 122 VFO both $140.00.
SX I II near ly new per fect $150.00, all w ith manuals. About
160 CO & QST back to 1948 , nol all years complete, 30 cents
each fOt the enti re batch. Bo wma n , W6NJF, Sacramento 25, Calif .
NC X-3 wi th ac suppl y new l essthan~20 hours00 the air
ur tgmal car tons $350. K2TRU , Marty Schi ff . Phone 212 CO 6·7387.
Wr ite : 1684 W. 8th s t., Bklyn, N.Y., 11223.

SX-28 by Hamcra tters. beauti fUlly recondit ioned with new con­
dense rs, voltage regu lator , 6Bll RF stage, complete modification
plans and schematics. A cl assic receiver wi th real possibil ities,
only $75. WAO FPQ 11 51/2, N. Covell . Sioux Fall s, Sou th Dakota.

CO back i ssues 1946 to 1950 one f.fty per copy; 1951 to 1962
one doll ar per copy. Johnston, W5COC , Walnutspr ings, Texas.

KWM-, TRANSCEIVER complete with cables, 312B· l speaker .
516F·1 ac suppl y, 516E·2 de supply, 3510·1 mobi le mount. All
min i condi tion $595, FO B WOCVU.

...
I t h f U)" an (\ ••]t>a • • f1l '0 rea m or In(' r~ . ~~
'I lf r d t il t> mO' I<'m w ll)'-wll h 10 Inslr uelngrapll
Corle Teacllt r . ~: \ r r l l rlll for t ill' beglnner or
• ,haw'I', 1 sru.Ieut . .-\ ' lu lrk. p t . /" lra l an ,l 01,, _
," ' Il ,l!lhl .. lllt'II KHI..... '·1l11. h l t U ll t't frnm hl'~ ln ­

l lt't ' ~ .lp lllll 'Tt 10 I-'I. i'"al rnrH. ll: r ~ Olt a ll ,"h­
j.>d 5. l'lIWI'<1 , a ll IH' 3 . n HI WI';>'1. A lway s r ra ,l}' .
lin <IID I. hl'a l ~ ha rl n s:: soeneone J{'n oJ 10 you

EASY TO LEARN CODE

47 11 SH Eil lDAN 1l1J., CIlICAGO .to, ILL.
470(1 Crenshaw R1 n L Los Angeles -0 . Cali f.

F"r f urther infornlllti"n . dlt'ck n umhe r 4X. on Jllt J.:' t" 11 0

ENDORSED BY THOU SANDS!
The In.lruct Ollrap ll Code Tea cher Il l t t a ll)'
lil kcs ti l l!' pl ll'l' of llll ojlr rato r ·l rut rU l"tor and
rll ilble. &" )'OUl' \n learn and mantr NH lr .... I l h.
nut fu t t lln ..d n ane', . T I Ml\l . a n (l ~ or "l!'(' r u­
ru t op{' ~ a to r, be ve ·-.{'Quire,1 the rOllt " wnn t il t Inltrucloll T' lI ll 5)'1­
tern . " r i le to,la}' for fu ll v a rUru ta r. a nd eonvent enr t r ota l p lam

Prepare for the futu re as a te chn ician
in communications, tele vision , and in­
dustrial e lect ro n ics. Dormitory on ca m.
pus. FREE placement se rvice .

r

DOW KEY CO•• Thief River Fans. Minn.

FOR SALE Coll ins 75A·4 Model No. 5195 with all latest modi fica­
t ions with 4 mechanical filte r . 800 cycles 2.1, 3,1, and 6.1,
plus matchin g speaker - Best offe r. Also, Viking Ranger II l i ke
new- make offer . Ca ll JU 2·4460 (NY) betwee n 10:00 a.m. and
4:00 p.m . ask for Mi ss Mark .

WANTED URA- 8A/ CV89A cabinet less plug-in units . State price
and cond ition . K1AJE, 50 Crabapple Lane, Groton, Conn.
FOR SALE: Colli ns 32V·2 in l ike-new condit ion, $175. Lo- c-.cI7sa~I~e
pre fe rred . K2QMM, 79·35 209 sr., Flush ing 64, N. Y.-- -
WANTED : Early CQs. Jan., reb., May, 1945. La st issues needed to
complet e coll ect ion. Wr ite ; A. M. Dorhoffer , 75-15 177 St. ,
Flush ing, N.Y.

WANTE D Preci sion Royal Scint ill ator and preamplifi er al so Ester­
line Angus Record er 0 ·1 mao Will pay cash or t rade new amateur
equipment. W5DON , Bryan Edwards 2430·33 St ., LUbbock, Texas.

RTTY see r for sale. Wri te for li st. 88 or 44 Mh I orotds. Five for
$1.75 postpaid . El l iott Buchanan, W6VPC, 1067 Mandana BlVd. ,
Oa kland, Calif. 94610.

ATTENTION HAMS! We buy, sell ham gear. Repair and align ment
facili tie s ava ilable . Hold Advanced and First phone. Used gear
always reconditioned. Money back guarantee. KitKralt Company,
P.O. Box 406 - Canal 51. Stat ion, New York N.Y . 10013,
'-'-'-C-AINS Recondit ioned guaranteed shi pped on- 1 5"-od.~Y::-tC,7; '~1
subject to sale. SX·99 $99.00, SX·110 $119.00, SX·I00 $179.00,
HT·32 $299.00, HT-37 $299.00. Ha· lOO $119.00, HQ·110 $149.00,
HQ·170 $229 .00, HQ· I BD $289 .00. HR O·€OT $239 .00. NCX-3
$289.00, SW-240 $259.00, 755-1 $349.00, 755·3 $495.00, 32S-1
$395.00 to $495.00. Mar,y other it ems, Wr ite for nat. He nry
Radio, Butl er, Missouri.
- --_ .
ATTENTION Have you seen Equipment Ex change? Interest ing
buy, sell , swa p offers galo re! Ru sh name fo r inte rest ing sampl e.
Brand, Sycamore, ur.
PRINTED ci rcui t boards. Hams. experimente rs. Many different
projects. Free Catal og. P/ M Electronics. Box 6288 , Seattle ,
Washington 98188.

NEW YDRK ar ea hams- Sell your used gear for cash through
Amatronics PPA Se rvice. We have the customers. See page 95.

~ - -- - - -
COMMUNICATIONS teletype, unusual surpl us barga ins. Free
flye r , MOC, 923 W. SChille r , Phil a. 40, Pa .
ANTENNA tuning unit , brand new $·~3~. O~O;--'p~07,CIP~'~;d~l~co~s~I--;N~'C7"
$85.00 ). MOC, 923 W. Schiller, Ph i la., 40, Pa . -;:-=~

REMOTE CONTROL uni t , 9 tubes, AN I A!;W-26, brand ne-w-,- com:
crete. $5 .00 postpaid (cost Navy $125.00) MOC, 923 w. Schill er ,
Phila ., 40, Pa.

BUY used equipment w ith confidence. See Amat rcn tcs ad page
95.

FOR SALE Complete inst ruct ions inclUding 28 page booklet and
22" X 36" schematic for convert ing the ART-1 3 transmitt er t o
a.m. and s.s.b . Sa t isfacti on guaranteed. $2.50. Sam ApPle ton.
SOl No, Maxwell St. , Tulia, Texas.
FO'-S-'-LE- N- e-w- and used--CB and 2-way F :-~rCa~dc; oC-ec,c"~;Op=m=e7":-1.
Send for li st. Dealer inquiry in vited. Becom Co ., Seminary
Heights, Weatherford , Texas. 76086. 817 LY 4-5172.

Port Arthu r
Texas

)I Ul~ E ,1. )) K ~ :! wuu $2295
I II ~ I """''''Int _ ....... •
W ith U P.. S , 11 :'\" 1'. TS I ' 11 11 I '
.'II11m,,·I ..u S2 6.95

NewDK72
SINCLE POLE THREE

THROW COAXIAL SWITCH
\ \·.·.. ' h.-rl'r'~. r ""." ,, 1rt· III. )' rur r , · tI"'t ~ .... lublng " r r.t ,
•ou ro· .·~ . I h ·" l tm ..J tor 1lI0Ulttln il on m U l anJ r emot ..
. ,,-Udll nll II I' t" 3 , "l flUlU. :" 01 a r ola l lull or .t"Pfllllll'
li ... ncn, ~I tllll il h' Ino,al1ll.00n . sav e mene)· loy r unnfug
0" " ru b l" In, r('a,J " r ~ ~Hr.1 to vuur . " ' ('nn. ana) _

- . , :i'J--/ /.

INVESTIGATE IMMEDIATELY !

established in 1909
Port Arthur College

~ •.•• )'"ur ,\..ale-r for cata ­
I".: ;1""'1 ano! r ltltl\IIN ..
' .,.., II:n,' ;''''' . ur " r l l" ;

Hedueu Interference .no
Noise on All M. kes S hor t For ALL Ama leur Tr.". _
Wive Reeelun. Mik el miller. . Guara nt eed Inr
Worl d W ide Rntption 500 Wall , P o"'.r r for PI _
Stron ger . Clearer on All N.et or Unk D,rut f r ed .
B.n dl ! LI,ht. "'rat. W U l htrprool .
('<l rn p ).. l", u ~ ho wn 101,,1 l engfh I n ~ ft. .. ll h fi fo 11. of ; ~ ohm hlll ­
'Ul" t'LI t eeuune, II l · lmp lI.r t mUlded resouanr tr~I' " I W I. :J oa. I" I
::;" 1011 111 . You JUl t t u ne III du i red b.lnd for lJuIlI ll k r rO:l u ll l . }; I ­
n lll'llI fo r A I. L " o r I J -\p. I J ~ ~ hoft- " aH' f ('('f l \{'U a ud alllaleur
l n n~lIll tl t'tI. I"or :'\: 0 \ ' 11'1'; A :'\:lJ ALL 1' 1. .\ :':' .\ ~ I.\'n;I · Il :' ! :\ 0
. ; :\'1'11.\ n' :\~:lt:, nit nA IJIlt:T:ol :" t: E lJ E II : ~; li m i n ~ l u " ~fi, a .
t a l t' II.nl t'llIl1l ; " l lh t' l rfl lt'1ll Jl ~ r fu r l1l a ll('f j;: " a t alll f (,,' l, u se I I
In t on sp ituou l for Snooty Ne lllllborhood s ! :\ u Il.\ Y\\"III~: II O ; ':< }:
.\ I' I' . ; A lt ,\ :\ I· E: !o;;\ :, y t :" :olTALLATI n .'\ ! t'ornllJf l f I n . l t u<·' l o n ~ .
~ O -~ (I · ~ II · I;' I II Ul ~ I I' r b, IIo I. _ I -mup l f l e S I4 . 9 ~

~() - 20 -1 5 · 10 me ter h, n,b , 5~ ·f t. Int. (belt for 511" 1'1) 13,9 5
SE N D ON LY 53 .00 IfUh , Ik .. mol anu ,..)' (>O i lma n ha la ll"f ("ti l l
III". V"'l lil" '. ll arrh lll or "'n,l fu ll pr in t flr I>(jUPl ld oI elh"n
Frt'to Jnr"rm all un "II mall.' - " rJwr a ll loa 'HI ant, ·n"....\l-a ll ah!.,
t n ly rtur"
WE STE RN RAD IO • De pt . AC· 4 • Ih a r ney. Ne bra l ka

F o r fu rther Informa t ion , c he c k n um be r 4!J, o n p a R"t' 11 0

For f u r the r lnfor-m a tlon , c h eck number 5 0, on pagt' 110
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CLOCK

INTERNATIONAL
Cleveland, Ohio 44120

P lul
A Jl I> II.-.bl ,

Tuu

•

I
BRAND NEW

TT-63A
•

G u. S. GOY', Surp lu,
•

"Time at a Glance"

... . Your D.ol. r, o r
WRITE TO

For l urthl'r inlormation, cheek number 52~.-"on"-",,,-,--,-,~

Z"30o-24H MODERN E

$15

A UTHQRITATI\'.: GUIDE800K..ou, ,.. ( 1 00 . " . '''0 · ... , . 0 11« · 1.0. 0 10 .
r. n n '. C1 ~ ,.r.UU I 'u " ' 1$. FREE

W A IT E TODAY I

The NEW

TYMETER©

F or f u r t h er In (ormat ion , eheek number 51, on pase 110

' T M H I". l"ucr.ONICS

PENNWOOD NUMECHRON CO.
7249 fAANKSTOWN AVE., PITTSBURGH 8, PA,

• .accepts telet ype signals in audio (on/ off) form or
in DC from a loop (polar Dr neutra l) having up to
45% bias distortion and regenerates them electron­
ica lly to perfect signals.

• Serves as RTTY converter when fed single tones
from receiver

• Switchable for 60. 75 and 100 wpm.
• False-start gate prevents noise pulse errors
• Front panel range contro l
• Also prov ides perfect TTY signals for transmitting
• 14 tubes, plus rectifier
• nov, 60 cycle power supply $

part of unit
Cost government over $500.00
BRAND NEW. Co mplete with
tubes and power cord
(Ohio residents add 3% sales ta-.)

LO.B. Cl eveland , Ohio.
Sh ipping weigh t : 35 tbs.

TELEMETHODS
3075 E. 123rd Street •

Ebony 0' g ' .y p lastic
eos e_ H3 ~. " , W5 ¥a" ,
0311,," , WI. 3 Ib,. $.If
,'a,t ing . I.et,ie. II OV
6Ocy. A.C. G",arant••d
1 r .a,. UL app ,oy. d
mo~or and cord.

TELETYPE
REGENERATIVE REPEATER

Teletype Frequency
Shift Converters

M d I (V 57 leu tu~ S 75.00
o e • with tub" $135.00

F08 U .C.• N .Y.
SPERA ELECTRONICS

37·10 33ul St., L. n, "Iond Ci l r , N. Y.

CA NADA: HRO, coi l s 18okc·30mc, ham bands bandspread, $150:
fully converted Rll55A, 85kc·18 .5 mc, 150/1 tun ing, Q-mult i.
cner, ani , power supply, shapinc fi tter , $80; all in exceuent
condit ion, off ers . Jim Etler incton, VF6QJ, Bo-. 73, Barrhead ,
Alberta .

--
TOP QUALITY QSL' s. 500-$6.50, 1000- $9.50 Postpa id. Send
(jime for brochur! and samples ._Adcock Print ing, Marion, N. C.
SEll RTTY STATION CV 57-388-3901 receivers . Central Elec­
tronics 200V. Model 19 Comple te. Amico, 188-05 50th Ave .,
Flu shing, N. Y.

, , , that it costs o nly 5(' a word to insert an ad in
C Q's Ham Shop'! Tha t's right; o nly 5r a word
will buy you an ad tha t will be seen by more
ac tive amate urs than tl I/YIl '!Il'r(, else ! So, why wai t
to sell th at ex tra piece of gear o r those spa re
parts? Simpl y send your typewritten copy along
with yo ur remittance (based o n 5(· per word ) to:
Ham Shop. c/o CQ. The Rad io Amateurs Jour­
nal. 300 W. 43rd si., New York. N. Y. 10036.
Yo u will li nd that your ad has more than paid
for itself.

SACRIFICE: Almo!>t new, mint condx 220 mc Communicator IV
and same condx Gonsel 6/ 21220 vtc. Must raise cash. Best
off er over $200 takes tn ts steucn worth over $550. Box SN,
CQ MagaZ ine, 300 We st 43rd St. , New York, N. Y. 10036.
- - -
PHOTOSTA MPS 100 $1.50, Brochure , sam ples 10c. Hank W8NlW,
443 Euclid, Akron, Ohio.
WANTED: Military and ","o"m"m"ercial laboratory te st equipment .
EJectronlcrafl , Box 13, Binghamton! _~ Y. __
'LOBE CHIEF Transmitter Model 90A . Guaranteed . $39.95. Write
Jim Howard, 10 Ken i lworth Roa~Wel lesley, Massachusetts.
RUBBER STAMPS lor QSl Cards. QSl kIt Includes: 2 stamps,
,nk, pad, plus 5 year QTH & call change certi ficate. Write for
free information. E & R Stamp Shop, 50 Gerald Rd ., Rantoul,
Ill ino is 61866.

TECHNICAL MANUALS for surplus electron ics. Free l ist. W3 IHD,
4905 Roanne Drive , Wa sh ington , D.C. 2002l.
75A3, crystalCal ibrator , speaker , product -d etector , two filters,
$300. TGIO kerer with 5 A ~my tape code lessons, $20. Apt '::1,
424 W. Pra irie , Decatur , Ill .
WANTED-Panadapter for 455 kc I.L in wOrk inj cond~Mi l surplus
unit ollay if c.s. included. State lowest pr .ce fir st letter. BOl
TK2, ca. 300 W, 4] 51., New York, N.Y. 10036.

- -- -----
SELL Ha ll icralters HT·30 S.S .B. t ransmitter, $120; Johnson
Ranger , $160; Ea rly Heathk it SB· 1O exceuent cundx, $50;
Revere C·153 16 mm 100' Roll film Turret Movie Camera, $100.
Want KWM-2 with portable e.c. supply and carrying case; also
want Coll ins mecnemcat uners. ad vise model and pri ce. c on.
tact W4ADU or KIYYM.

TWO METER NOVICE STAlIoN: Heathkit Twoer cl eanly modified for
push ·to·talk ccerauon and rotary switch crystal selection. Price,
$55 postpa id. Includes thr ee Novice band crys tals, Turner 350C
PTT mike and 110 e.a .c. cord. See photographs of th is unit on
pages 34 and 35, Oc tober 1963 CO. Will ship immediately on first
come basis: Bob Brown, K21S0. 481 W. Grand Ave., Ra hway, NJ .

OHNSON DE SK KILOWATT new side band modification klt ­
Ranger PTT sequence keying factory wi red - Kilowa tt Match
BOl swr bridge - new tubes-edra spa res 4-400A's-8IO's­
872 A's- ro ot surplus -comple te cables ready to operate-con­
dition li ke new - $9OD.00 cash. Ted Bril - S573 No. Van Ness
Blvd, Fresno 5, Californ ia.
~-- - -
TOROID Rny KIT Mark ·Space discu minator and bandpass filter a
Includes 4·88 mh and 1·44 mh uncasee. li ke new toroids; mter­
mat ion_sheet, mount ing hardware and sh mylar capacitors . $5.00
Postpa id. Toroids: Specify 88 or 44, less capacitors. $1.00 ea .
5/$4 .00 Postpa id . KCM Products, Bo-. 88, Mi lwaukee 13, Wis.- - ---- --
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Ideol gift for the XYl. Yl, Mom , e tc.

CUSTOM·CRAFTEO PERSONALIZED CHARMS

••'07

102,.
ID

Ccn C' r II.,,..
•

Ha rS. t' r & \\' lIlIa m ..o n. Inc.
Ra rr) t:lecl ro n lo

Carr PI.lI ..Un
CIt'XK Lahonlltllrle~

Cleula nd In..lliule o f Eteetrcnlcs
Cullin.. Radio
Comatre U eclron ln
Cu mmu nleauon.. t:quhlmcnl Co .
Com m u nka llu n P roduch Compall) . Inc.

AlIIt'd Rad io It l
AmOl lf:ur U t'l"trnnlc SUllpl) 87.91 .92. 112
Ama :rllnln , . . . . . . . . . . . 97
AUlomalic T t'le l:rHph Ke)u Corporal ion . 1 0~

$16.95

8.95

ACTUAL SIZE

Ch a rm, e ng raved with yo ur ca ll letters (op­

tio na l at no exira cost) in 14 karat gold .....

14 It gold fi lled

Each cha rm is 0 han dlome ly

styled , curved disc. with f1 or·

e ntine finis h . ln itiols e re (oised

and p ermanently affi xed for

lifetime weer , Pe rfe ct fo r

charm bracel els or choin neck·

laces. Reverse side may be en ­

graved wit h permanent me s-

sag e a t 10c: per le tte r. )"

Coli letten to go he re

Ch a in neck tcce , go ld fi lled . 3.95
1);&1.111. Corpora tion
U a) llln Ilaml C'nl llln
n Oli -tie ) COlllllan)

'01••97. 108

F or fu r ther In fo rmat ion. check n u mber 9. on paKe 110

SCHUMEAD CUSTOM JEWELERS

Price s include 2 o r 3 ini tia ls o n fr o nt plus ."graYed

a ma te ur or CB call en indico t. d . All federal Dnd loco l

tOJl es ha ve be. n included. Send your order todo y t o :

1
I '
'S

,23. 25

lIalllcrllr lC'rli . .. . . . _ , , ,
lIaJlHIlOlrlund .\ b nufa l'l u r ln jil' COm l);!ny " .
lIa n 't') Rad io Cn llllllln)'. Inc. . , .
I":ath C lIllIllall) .

t :dituu & t :nldnC'C'u l .hn ll C'd Z2
f:.l: "h i ) Tmn ·r... Inc, . . . . . . . . . .. . . . . . . . . . 100

"'Idr Ra d io Sa lt' ... . .. . . . • • • . . . . . . • • • . . . . . . . . .. , 97
..· llInt')- COlll lla n). "I-h e . ...... . . . . . . . . . . . . . ..... . . 20

Gala\)' ..:It'c lro nlc!i ., . . . . . . . . . . . . . . . . . •• . . . . 6
G t'rhl'h Pr llduch Inc. 21
G reeutee -I OCII COlll pa ny , ., ". . . . 100

Brooklyn 19, N.Y••5000 15th Avenue

Intt'rll llllulIlIl Cry~ta l .'\lanu fnc.urI1l2 Co. ,.,... 1~

III~frllclojlrUllh COIll lllllI)' . .... , . . . . . .. 108

S a.lolllil Ra d in C n lJ1p.lln )" Inc. , . . ... . . . . . . ClII t' r III
S t'lI .TronlCli Co rpo ral ln n II

\\'a lt'n 'Iallufa clurhI2. Inc. 1-1
W t' lo lern Radio Co. 108
\\ h It11Ia n) l .abo ra lor lr li Ine• . . . . . . .... . . . . . _ In
W url d Rad io I.abli Inc• . . . . . . . . . ... . . . .... ~6J 10J , 106

:\Iartln RlId ln Cu. . .. . ,... 98
'In"tl;' r .'\Iobllt' .'\Io unl !> Inc. 17
:\11IIf:1I . J alllC'lo :'\lrl:. Co.. Inc. ,... . , 8
.'\ luli lC' )' '':It'clronl n , Inc. ,. . . . . . . . . . . . .... .. 18
.'\1)lIar t : ln'rollicli .. " , 101

13

101

110..
8J

10.

••10.

1.'
97.I DI.,

••
10'

IS

•. s

81
10.

1
108

l OS
COI t'r I\'

11

... .. . . . . . . . , .
.

Inc.

\ ·llIro.dt'li C o . Ine.

l 'l lc:a C u m nm nica llollli Co rp• . . . . . . . . . . . . . . . .

TC'IC'm C' lhuch In'~,natiollal .
TC'lrC', l .abora lorl t' ~ .
Trrlldn Cnrpn roi lio n . .
T«'lI.a .. C r)lilal , _ _ .
t'ran.. I..lo, .. l 'nllmlt t'd Co • . . . . . . . .. . . . . . .. . . . . .
-r u rnn .'\l lcrOllhonr Co . . . . . . . . . . • • . . . . . . . . . . . .

Radln A ma tt'u r Call1Mlok. Inc.
RC A · to:Jt'c l ron lc C OmlJOnrnh a nd Devtces
Rulln .'\Ianurac.urln&: C Oml);&n)

Juhll~on , to:. F. CUlII llltnJ

1.00fa ) l;'llC' Radio
l.alll llLln I.ahnrlllnr lt'~.

Schumt'ad Cu .. lnm J ell d C'rlio .
Shurr . . .
S ldC' HOind t:n jllnt'C'r§ .
SIK' ra t :lt'c'ronlo .

1' lI rL~ t:l t'clronlc!i
P t'nn " oo d :"oiullIt'chron Co.
P rlrrlirn Ra d io Co . Inc.
Pori ,\ r lh ur Co llt'l:C'

6 --_---------------------_•••

t---------READER SERVICE-·-------.
I I
I CCj) Magazine, Dept. RS I
I I
I I
I 300 WEST 43rd STREET Void ofte r I
I New York 36, N. Y. April 24, 1964

I
I I

>l- I
Please send me more info rmation on your I

Iads in the April 196-1 CQ keyed as follows: I
I

1 2 3 4 5 6 7 8 9 10 A I

11 12 13 14 15 16 17 18 19 20 I
8 I

21 22 23 24 25 26 27 28 29 30 I31 32 33 34 35 36 37 38 39 40 C

41 42 43 44 45 46 47 48 49 50 0

51 52 53 54 55 56 57 58 59 60 E
61 62 63 64 65 66 67 68 69 70

Total Inq uiries D
I NAME
I (Pleo~e Print)
I,

Typ e of work (specify)
I
I,

ADDRESS,
••I CITY
I•I ZONE- STATEI
I

110 • CQ • April , 1964
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ONLY

98~
T errifi c buy l A ss ortment
Includes $PST, S P OT,
OPST, OPOT types ; up 10
3 am ps; U.L. lis ted . 14
switches, 70z. No.39 A 864 .

C l,cl . J •• CO"POII

10
25' Ceils of
HootuP Wire

in stranced cop­
Top b~Y . ed and un­
per wue, uen ed col or• •
tinn ed ; .a~~~~~ulation . to
gaug es 9 A Q35
COlli . 1 lb . No.3'

Clfcle' . .. COII"'-

O NLY

98~
Wire Cutter

and Stripper
Strips any w ire Iro m 12-24
aeuue. solid or strand ed.
Calibrated gauge setting ;
spring-activated . 5· long .
6 oz. No . 39 A SOot ,

C lrcl. f A ... c oupon

Assorted
Slide

Switches

14 for

98¢
Tube

Checker $169
with leads O N LY

T ests rad io and TV tubes,
and continu ity of co il s, ap­
p liances, etc . W it h leads.
117 v. 60 cy . A .C . 1 l b.
No. 39 A 390.

Clf c l.' 0 " COllp."

Clr~ l . SA .n CO.. .,O ..

[I r- -;i
3 \,olIl \oliO \oliO

9-Yolt ONLY 59~
Batteries
Q u ali t y 10ng ~las ti ng re­
place m en ts f o r B u rgess
2U6, RCA VS323 ,
Everead y 216 and o thers .
l owest price ; from Japan.
60z. Pkg. of 3. No. 55 J 147.

C ir cl• • 0 .. ~ollpon

Epoxy Silicon Rectifiers

2 for 77~
SAVE on rectillers mad eby
Sylvania to mili tary specs .
Rat ed 750 m a a t 100 v,
PIV. For power supplies,
TV s et s , kits, etc. P kg .
of 2. 3 oz. No. 30 A 669.

C I,d e lA . n cOllpon

flJ

2 for

79¢
Aud io Power
Transistors

Bargain l Two 2N176 tran­
l is to rs : 3 amps @ 30 v. ;
DC Bet. - 25 v. Jceer a rna.
Pwr. gain- 35.5 db. 6-12-28
v, 4 Ol. No . 39 A 633.

e lrel•• on co.. .,. ..

~-1
40 for

98~

Ceramic
Disc
Capacitors
Capacities from 5 mmf to
1000 mml. Wor king vo lt.
ages tr om 600 10 5OOOvolt • •
P a ra lle l wire leads . P kO.
0140. 6 oz . No . 39 A 688.

m

ONLY

98~
~a~~' ~f.plll

Phone Plugs Zener 12 for $1 gS

Standard X· plug l tor ex- Diodes
ten sions, speakers, hee d- F a m o u s - b r a n d Z ene r
p h o n e a , mo ni to ring dlodea, f ro m min i ature
equip . ; 2 cond.. un ahteld- mw, unltstostud-mounted
ed . Pkg. 013. 12 oz . S pec- t e - e mn . type s . 3-30 v ,
Ify r ed o r b lack handle. r an g e. With d iag ra m ••
No. 39 A 020. Pkg.oI 12.70z.No.39A008.

Clr ~ l e a Oil cOllpon C lrcl . II on c.ollpon

50 Tubular
Capacitors

W all - Impreg nated ca pac­
Itors ; ranges from 100-600
WV OC in popular value s.
Various s izes. A ll val ues
and work i n g v o ltag es
marked . Pkg. of 50. 12 oz .
No. 39 A 385.

Clrcl . II Oil COUPOII

5-lnch
Round

Speaker

ONLY 98¢
Qua lity PM replacem ent ;
good fidel ity . Power cap .
3.5 watts . Imp. 3.2 ohm • •
M ag n et we i gh t 0 ,53 oz.
EIA mountin g dim e n­
slons . 12 oz. No. 39 A 009.

C Ircle U.II CO" pOll

.- .
• ' ~,.l -.. .. '.

l ess t han a penny each l
Bro wn bakelite strips , all
".. w ide. A ss orted length
- 1 to 6 1ermlnals per strip;
m ixed l u g and s ol de r
types . 12 oz . Pkg . of 100.
No. 39 A 582.

C ir c le 15 . 11 C."PO"

lEI
12' HI-fi
Speaker

ONLy$585

W l d e . r a n g e ; wit h h l~

fr eq u ency wh lzz er cone .
12 oz. magnet ; 4l)..14,OOO
cps; ca p. 25 wa tts; Im p.
a ohm s ; standard mount­
ing s. 7 Ibs. No. 39 A X 742.

C lrd e 11 . .. c ...PO..

lEI
2-Set

Coupler

ONLY 98¢
Transfo rm er- typ e TV~FM
co up l er. Perm its c ne ea­
lion o f 2 TV or 2 FM sets
(or on e of each) Irom a
single antenna. Siz e, 3¥. x
1 x 1Y. · .3 oz . No. 39 A 760.

Clrd. It •• C."PO"

III

100 Terminal
Strips

111
ON L V

98~
ON L Y

98¢
Handy Mini-Tester

P o c ket -s i ze n eo n - ty p e
v o lt m e t e r; me asur es
AC/OC fr o m 6 5 ~ 800 v. ;
determines grounded side
of line. .. oz. No. sa A 426.

C ir cle l ' On COIlPOII

ALLIED RADIO, 100 N. W e s tern Ave .• De pt . 12-D,Chic a go 80, Ill in ois
Sh ip me the Items ci rcled belo w in quant ities shown :

A ddress _

C lty .zcne_ _ State' _

Name ~;;;. _
. ..&S• • • •.,

----,
\
\

NO COD ' s PLEASE: S enclosed I
(Please Include post age; remit 1St p er item ordered) I

\
I
\
I
I
I

OUANT. QUAN T. OUANT. QUANT....m o alack_ lEI
D ~ lEI
ill III fa
[I III III

J
J
I
la
\m

~ 0
\11
\
I



,

I
NEW GALAXY III"". u "'. •) -"v ~-

-,. CAN BE YOURS FOR-- , -u • .~--
JUST $5 DOWN AND
$1245 A MONTH

..

PRICE LIST
GA LAX Y III TRA NSCE iV ER $349.9.5 DELU XE ACCESSO RY CONSO LE $ 99 .95
AC S U PI>LY . 79.95 C RYST A L CA LI BRATO R " 19 .95
DC SU PPLY 11 9.95 VOX .. _. .. . ....... .. 24 .95
REMOTE V FO _ 59.95 MOBilE MO UNTI NG BRACK ET . . . . . 7.95
SPEAKER CONSOLE ... . . . .• . . . . . . ... . .. . . . 19.95

...
•

HI! I AM TERRY'S NEW RIGHT­
HAND MANIN DUR MAIL DRDER
DEPARTMENT AND I AM JUST
ITCHINGTD GIVE YOU OUR TOP
TRADE·IN QUOTE ON THE NEW
GALAXY III MADE BY GALAXY
ELECTRONICS . . . OUR NEW
FINANCE PLAN OFFERS RATES
AS LOW AS 5% - WRITE ME
TODAY FOR OUR NEW ORDER
BLANK, WHICH GIVES FULL
DETAILS.

EVEN IF YOU'RE NOT ORDERING
TODAY, SEND ABOVE INFORMA.
TION fOR AnRACTlVE CREDIT CARD

STAY ON THE AIR PLAN
NOl only will I 'il 'V. ~ou a ,. ...fic t,,,,de·,n a llow
",nee. but you con keep your equipment unti l you
""',"'V'" you' ,hipm.nt

r: - '- - - - - - - .,
IMPORTANT! 'eo. all Mall 0 •••" a ••

I ln q u lr le . To: Terry, W9DIA at our Mllwauk• ••
sta r., c/o Deportment (C)

Get Our Quole Today, No Obligation •I Terry: I wont to buy, _

I ' ho y," to trode (w ha " s your deal?) I

• •
• Sh;p M., •

I . nclOl e $ and will pay balance

•
n C.O.D. p1 Yea, 02 Years 0 3 Yea'5 .
(TO,*, depo5it
If ordering on terml. pl.al. lilt following infor- .

•
motion on l epara te Ihee t and enclOI. w ith thil
order: Nome, oddre". oge, married? children?
Employed by? Salary? How long? Own or Rent •

•
Home? To whom rent ing? or buying from? Wife
e mp loye d? Own car?-who buying from? Thr_
to fi"'e cr.dit referencel. The more informotion you •I gi ve, the falter we can appro",e your credit.

• •
• NAME •

• "OORESS •
CITY STATF~7CO=-- ___

• 0 Check for lotelt reconditioned bulletin. ..--------­n umber al. o n pag e 1 10

AMATEUR
ELECTRONIC

SUPPLY

MEET RAY K9KHW

Doc W9HJ$

Pbn.W9DVM/4

F or f u rther info r ma t io n, check

112 • CO • April, 1964



••• nBB
Ho.. You did
a bs Ol u t e l y ~~e:i dOn 't knor . Th

evable , t a bul e r i g is
WA2J__ F oUs .

• reeport N
ot the nicest pieces ot • er York
have ever had the privilege

K0I - - . Ceda r Fall s , I owa

d i n 32 years . Excellent .
Best I have use WI G- - , Framingham . Mas s .

Thi s i s with out dOUbt the best b
uy e ve r made .

K6B__ , Fresno. Ca l i f o r n i a

This is one
equipment I
to Own .

I n c ompari s on with a higher priced unit
ur NCX- 3 walke d awa y with the honors .
1 am more t han p l e a s e d with my NCX- 3 . . a d \.o f O~

K9U- -, Rockford. I l l i no I s \n hB~ r ~~t th~S
P beon su r e ever

ad a t the ea s e of ope ration a nd 1 nev a nd 1 SUi eQ.uiptnent. r~ .
ng , Fine Qua li t y signa l r eport s . yearS of r adio tnO good .°10"'1\116.

K60- - . Palo Alt o. Cali fo r n ia p \e ce Keep up '#1 91\- - ' 'Bel
. a ' aud r oom.

e r-c v 1. Bea t, VOX I've ever us e d!
ear c otnn1 commerc i.a . Words can

us ed SB S tOPS even texas the Hex not expre K5R--. Dalla s , Texas
1 h ave NCX"~ ll i.d1tirf . r i g - 3. Thank 59 my U! t 1ttta t
amat eur . 1<.5G- - . On the market e to Nationa l ~ Satisractiou with

ha ve a l wa ys " be lieved Nati onal t o be the • K9M__ p ~r PUtting SU h
i • eor l a , lllino i a C a

st ' n ow 1 am sure . NCX- 3 i s bes t n .
e fi eld . wN 5F- - , Vi cks burg, Mis sis sipp1 Am qu i t e surpri sed and pleased with my

inve stment in the NCX~3 . SSB r e c ep t i on
Qua l i t y i s best I 've hea rd . Good job
Nationa l! K9A- - . ~lce ro , I ll i no i s

Thi s r i g i
gene ral s t h e bes t r i I
territic ~ertormance . Tge Sshave r un tor

WAOA B aUdio i- - , Del t S
a . COloradoBest i nvestment in

ever made ' amat eur equi pment I
COUldn ' t' WA4A __ , Colon ia l He i ght s, Vi rginia
NCX_3 f be hapPier

or t he world ; WOUldn ' t
. K7 tra de t h iV__ • Wil S

l i a llls A.FB
Best piece f • Ariz ona

Far be t te r performance than a nyone ma rk t f 0 a ma t eur radio gear on t he
t e . or performance a nd price .has a r i ght t o expec •

W9K- - , Pa rk Ridge . I l l i no i s W9R__ • Ind i a na pol i s, I nd i a na

Best trans c e i ver des ign in it i b nd
Cla s s . DJ5 W s pr ce I wi sh to s ta t e the p~rformance i s ;y~he

-- , es t Ge r many my expectati ons -- the perfo rmance ~ansas
of oommunicati on s gea r unit is excellent . Merriam. ~a~e

Finest piece 1 have seen a nd used . celver 1 ~~
of t h i s type W9W- -. Taylorville . IllinoI s V other tran~t aga in.

outper f orN~~ i~~l has don~~porte , Ind iana
ng a bal l with it! Excell ent heard . a K91o- - . uco
rt s a udio wi so a nd signa l s t r engt h . You have a wonderful i

WIH- _. Me r rimac , Massa chuse t ts s e l l it r or dOU ble th~ g in the NCX-3! I rouldn '
h ow r b on SSB and CW purchase price' S t

NCX 3 just ove r a mont n , finest rig I ' • COUldn ' t be more h' ur-e works
' ve had t he ~ t i t does eve r y t hing ve e ver Owned' a ppy ri th t h e
nd I must say t a a nd then aosne , w~ I d •t say - - , n ependence K
ou r adve r tlsemen

5 Wl- - . portland . Maine , a nsas
The nicest piece or equipment I 've had

~t ama=i ng s i i n many a year . W8L- - . Lansing , Mich i gan
ll~:;yf~c I . ~;a~a~e:~;:: ;n mObil e ,.') of l£ADr

pment ellen t Pi ece or go t on the \ott: "'""
W6L: _ electroni c ~... 1- 0 ~

• Mi Ss i on Sa ,..--
n Jose C 1

' a itorni a ;. M
i s untouchable in I ts cla s s . o l \.. .._

WN5F-_ . Vi c ksbu rg . Mi s sis sippi ~",,1914'1964...,~ NATIONAL RADIO
4DIO ..,p t.~ ~

37 WAS H INGTON STREET, MELROS E 76, MASSACH~S~02176COMPANY, INI,j~
Export : Ad Auriema tne., 85 Broad Street, N.V.C. ; Canada : Ttl-Tel Associates, 81 Sheppard Avenue, W. Willowdale, Ontario

e a dve r tising on t he NCX-3 i s
mpletely misl eading . The equipment
oks oonsidera bly be t te r than the

1ctures in t he a dve r t is i ng . The
r fo rmance a nd s t y l i ng i s much better
a n a dve r t ised .

W4Y- - , Grove t own , Ge or g i a

For furth ..r Information . eheck number- 7, on p.ll'~ 110



RCA High-Perveance Beam Power Tube

RCATube
Type

8077/7054

6417

7551

6893
6850·

6883B/8032A
8552

8072Typical

CCS MOl• •

CCS M.n.
ICAS Ma• •

lCAS MOl• •

ICAS Max .
ICAS Max.

ConditionsAM

175

15
17.5

21

55
ss

Select JOllf PDwer and TIIbe NlImber

Plate Input Watts

cw

210

9.9
17

"40

"120

'Twin Type (tou l for botll sections)

Fo r more technical data on any of these R(
Beom Power Tubes, write: Commerc ial Enr
nearing, Sect. D· 15·M, RCA Electronic Co,

~ pcnents and Devices, Ha rrison, New Jersc

~<!>The Most Trusted Name in Electronics

For the mobile man who wants a hefty signal from a compact rig,
RCA H igh-Perveance Ream Power Tubes are the answer.

H igh-Pcrveancc design enables you to get the power you wa nt at
lower plate voltages- ma king it easier to work with practical values
of pi-network components. use more compact w ok circu its and lower
voltage-rated filter ca pacitors. simplify rf and de insulation pro blems.

Another feature of RCA Beam Power Tubes for mobile service is
their spec ial benters-cdeaigned to withstand the strai n of repeated on­
o ff ope ra tion and to operate efficiently over the wide range of vo ltages
encount ered in car electrical systems.

At "cruising" speed o r engine "idle", RCA Beam Power Tubes
have the rugged ness and performance capability -it takes for mobile
service. Check the Power Chart for the types you need.

Ava ilable through your RCA Industrial Tube Distributo r.

I
I
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