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These arc men you can trust. Men who know the amateur business. \V'ho know their equipment.
\'<1ho know how to help you get the best value for the money you've invested in ama teu r gear.

O ur confidence
•
In these men is the reason they're Collins dist ributors.

ALABAMA
BlIm,nrP! . m _Ad Rld io Supply Co.
Hu nl~v, lI, _ Elect ronie Wholn.l le~, Int.
1II 0~, l e _ S ~ecilily Dil t nbulinl Co.

ALASKA
And'IoI l l t - Yu~OlI Radoo Supply. IlIC.

ARIZONA
PlIWQil _ Hen'y RldlO Co.

South" n l Elect/onie Devices
TUC50ll - EII'otl [ leclronic$, Inc.

ARKAN SAS
h W,II-"-y'l W1loIewlt RldioCo.

CALIFORNIA
.......he' m - Hen', Rldoo. Inc.
Bu rbln~ - ( l«bonic Cily. l..e.
Burllnl il mf _ Amrild Electronicl
f resno - Drmond Electronics
l os An,eles - Htnf' R.cIoo Co , Inc.

R.cIIO Pfoducl:l SlIn, Inc.
~Ulftd _ E""'..r ( IectfOlJO
Ih~dt _ Mmion H... Sullll'lies
Sin [ht(O - Wn terll Rldoo " TV Suppl, Co.
Sill f FllICisco - Amrii d Su ppl,. tne.
Sin Jolt _ Qutmenl lndu5lri.1 Electronics

COLORADO
01_ - BurlltMl ·Ap~ Co. 01 Co!or. 60

CONNECTICUT
H.trtlord - Hltry 01 H.llofd

DISTRICT OF COLUMBIA
Wn hi/ll lo/l - ( Iectronic Whole» ler$. Inc.

flORIDA
1II 'lm; - Amlt eur R.cIoo I>Iler. 1ftC..

£I,cl 'OIIIC WhoItuItr$. 1ftC..
Orblldo _ Amite..- £IectrOllic Su""
!"enS.lCOl. - Gricf ( leclfOlMC1, Inc.
Tlmp. _ K,nbdt Rld,o Supply

GEORGIA
Atl..ntl _ Ac. R.cIIO Suppl, Co.

SouthNster. RIdIO PM11 Co.
Speci~ty Oistributllll Co, IIIC.

HAWAII I
1'+onoMu - Honolulu (ltctrOllic1

ILLINOIS
Chicl~o _ Amlteur ( lI'ClrOllic Suppl,

N"II ~ E1eclr~ CorPClflloon
hot" _ IUIu1 Rlcioo .. ( JeclIic Co.

INDIANA
' ndil nl POlis - erlhlm El«lronin Su ppl,. Inc.
Soulh Bend - Rild,o 0 '5tlloo l'"l Co.• 11K.

IOWA
Council Blulh _ Wood RldlO hbcnlor~. Inc.
On Moones - RilellO TrlOt Supply Co.

LOUISIANA
New Orleilns - CrtK ent ( lect ronic Suppl,. Inc.

Rld ,o Pl rl$, Inc.

MARYLAND
WheitOll- £lectronia OlltributOl$. 1ftC..

MASSACHUSEns
Boston - [)emlmblO Rld,o Suw l, (;(I" Inc.
Ru dinl - Gr.hilm Rldio. Inc.

MICHIGAN
An. Arbor - Putdll 5e Radoo SuPP',
DttJoot - R.cho Stlpply .. Enlillftflnl
lUI..mllOO - Wlnn hellO Co
Mu!>h lOll - Electronic [hstnbulOI1. tnc.

MINNESOTA
lII ,nnupolis - ( lec"OII ic Cents , Inc.

lew Bonn Co

MISSOURI
Butler - Henry Rld,o Co
Ki nIn Cit, - Bu~t"nAllplebee Co,
St. Louis _ W il lI~ Ashe D,vision 01 R.dio ShlC ~

NEW HAMPSHrRE
CoocoId - h lll1 ReellO Co.

NEW JERSEY
Splinlhcld - f tdtrlteel Furch set', Inc.

NEW YORK
Albin, - fl. Orlnl t Rleloo (l,5tnllukH'1. tnc.
Amsllfdlom - Ad llOlld.IC~ RldtO Supply Co.
1!IIIcI - StellM I....stries
JlmIlCl. L I. - Hlrrl10ll Radoo Co.
N.. Yon _ Hl n,_ RedlO Co.

HlrY't)' Rldio Co., Inc.

NORTH CAROLINA
Ashnillt - Er",. Redoo " Suppl, Co., Inc.
W,n!>loll ,SlItm - EJeclIOlIIC Wlloltul..... Inc.

OHIO
Clnelilnd - r-"". Electl on,c Supply Co.
Columoos - Unnfi5l1 Sefviel
Oil ylon - Custom ( lechonies. Inc.
Toledo - Select/onie Supplm. Inc,

OKLAHOMA
Tul51 - Rld lO. lllC.

OREGON
Porllind _ PorUlnd Rld,o Su pply Co.

PENNSYlVANIA
Ph, I~ph'l - RlellO £I'clllC Ser"ftCf Co. of Pe.
p,nsbu'lll- ~tfldlO Co.
W,llCOtf - "HIIII ~ BuS ltf. Div 01

Hoft..-d C. Bueo- ,e.- Co.• Inc.

RHODE ISLAND
Providence - W H. (d.lrdl Co.

SOUTH DAKOTA
Wllfft_ _ Burp.cIt RediG StIPP' ,

TENNE SSEE
Memphis - W & W (l,str ,but ,ng Co.
Nu hville - Electrl (l,!>tll b-uhnl Co.

TEXAS
Abolene - Ho-Irel Rid,. Co
CorPUl Qm1l1 - ( 1ect10lllC ( CI\Iiponenl " (lIf:'~" Co.
Dl iin - Amlleur (1ect10lliC1. Inc.
(l Pno - lII eN.col. Inc.
Houston - BU5ICktr [lI'Clronic (qu,pment Co . Int.

Electronic (quipment & ( n, inelf inl CO.
Sin Antonio - RldlO & TV PIfI1

UTAH
Sill ll~e Crt, - IIIln..11 Suppl, Co.

WASHINGTON
l,nnwood - Ctsc.de Electronic Su ppl,
Spo~i1ne - HC/ ( led /onies
Txom. - C " G [lI'Clronic Co.

WE ST VIRGINIA
Il«. lty - Mounl il n I ltctrOllics Co . Inc.
HunlinKfO/l - lll ounll ,n (JeclIonlC1 Co.• Inc.

WI SCONSIN
fond du Lee - Hl lll l RId,o Co,por.llon
1II1d,__ Stl1trl"ld Eleclronics. 1ftC.
lII , hrllU~~ - Am.. tlNf (IectfOllic Supply



SUPER

unbelievable mobile performance
The Super Hustler has ...
High Power Capabil ity- Capable of maximum leg al limit on SSB.

Widest Bandwidth - Better than ever .. . maintains minimum
SWR over phone portion of 40, 20. 15. and 10. - 60 KC wide
at 2 to 1 SWR on 75 meters.

Lo w SWR - 1.1 to 1 or better at resonance . .. no special match ­
ing required .

Proper Base Impedance - Nomina l 52 ohms at resonan ce - no
magi c lengths of feed line or matching devices required.

Low Frequency Drift - Frequency drift from heat held to abso ­
lute minimum.

Here 's 413 reasons for exceptional performance.

~-C~~:i~::-;;~n~~;~;- i~;V-;-d~;;o~~~or;i~~--
lated from each other for top performance value.

See the new Super Hustler at your
distributor NOW . . . get the facts.

SWR chart and corn­
parative information
supplied on request.

5726· A

F or f u r t he r info r m a t ion, check n umbe r I, o n p ll.g e 110
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SX-146 Receiver
This is an amateur band receiver of ad vanced design em­
ploying a s ingle convers ion signal path and pre-mixed
oscillator chain to assure high order frequency stability
and freedom from adjacent channel cross-modulation
products. The SX-146 employs a high frequency quartz
crystal fi lter and has provision for installation of two more
crystal filters . The receiver may also be used from 2 10 30
me, with the exception of a narrow gap at 9.0 me, with the
connection o f auxilia ry oscillators. The highly stable con­
version oscillator chain may be used for transceiver opera­
tion of the ma tching IIT-46 Iransmiller.

FREQUENCY BANDS: 3.5-4 .0; 7.0-7.5; 14.0-14.5: 21.0 ·21.5;
28.0-28.5 ; 28.5-29.0; 29.0-29.5; 29.5-30.0 me (28.0 10 28.5,
29.0 to 30.0 req uires exira crystals at users option).

SENSITI VITY: Bell er tha n 1 )I V for 20 db S IN.

TU DES AND FUNCTIONS: 6106 RF ampli fier ; 12AT7
Signal mixer and cat hode foll owe r: 6AU6A 9 me IF ampli­
fier; 12AT7 AM de tector-AVC rec tifier-product detector:
12AT7 USB-LSB crystal oscillators ; 6GW8 Audio ampli­
fier and audio output ; 6BA6 Variable frequency oscillator ;
6EA8 Crysta l heterodyne osci lla tor and pre-mixe r; Plus
diode power supply rectifier, ANL diode and AVC gates
diode; '" 6AU6A- 1OO kc crys ta l calibrator oscillator; ' Her­
monic generator diode.

PHYSI CAL DATA: Size: 5 ~." x 13 1,W" x 11 ". Shipping wt.,
20 lbs.

fRONT PANEL CO NT RO LS : Frequen cy: Power err
Ow-upper-lower and AM : Audio gain: Band selector-c-a.s.
7.0,14,21.0,28.0,28.5,29.0.29.5; Selectivtty-c-u.s. 2.1, 5.0
kc (O.5 and 5.0 kc filters optional extra): Pre-selector ; RF
gain: AVC on-off : Cal. on-o ff: ANL on-off; Phone set jack ;
Smiter.

HT-46 5-band transmitter
All new from the ground up! Here's the "new breed" trans­
miller that matches your SX-146 ... works independently
or may be interconnected for transceiver operation .

FEATURES: 180 watts PEP input on SSB ; 140 watts on CW:
Frequency con trol independent or slaved 10 SX-146 re­
ceiver; Uppe r or lower sideband via 9 mc quartz fi lter:
Built-in power supply : Press-to- talk or optional plug-in
VOX; grid block for keying for CW,

FREQ UENCY CO VERAGE: 3.5-4 .0, 7.0-7.5, 14.0- 14.5,
21.0-21.5 me and 28-30 mc in four 500-kc steps. Crysla l
supplied for 28.5-29.0 mc cove rage, Other plug-in crys ta ls
at use r's option.

TUDES : 68A6 VFO; oEA8 Heterodyne crys tal oscilla tor
and mixer : 12AT7 Ca rrier oscillator-thi rd audio: 12AT7
Mic amplifie r: 6EA8 9 me I·F amplifi er an d AA LC; OAII6
Mixer; 12BY7 Driver: 6UF5 Power amplifi e r: OA2 Reg.

FRONT PANEL CONT ROLS: Frequency Tuning ; Opera­
tion-Off, Standby, USB, LSB, CW-Tune, Standby LSB USB;
Microphone Rain; Dri ver tune ; Carrie r level ; Band selector;
Final tune : VFO selector-Transmiller-Receiver; Dial cal.:
Calibrate Off-On ; Meter ~tA-RFO.

REAR APRON FUNCTIOSS: AC Cord: Ground lug: Fuse:
Key jack: VOX accesso ry socket: Antenna jack; Receiver
inpu t (for transceiver); 11 pin control socket ; bias adjust.

PHYSICAL DATA : Size: 5%" x 13~8 " x 11 ". Shipping wt.,
26th lbs.
HA-16 Vox Adapt er, $37.95 Amaleur net, $349.95

R·SI Speaker,

4 x 6 inch c val epeeker and attractive 24 hour clock .
amateur eet $34.95

REAR CHASSIS: Svmeter zero adjust: Internal-External
oscillator switch : Slave oscillator output : External oscil­
lator input; Antenna socket; Speaker, ground and mule
terminals: Grounding stud : AC power cord,

POWER REQ.: 105/125 volt -SO/50 cycle AC -55 watts.

I·F SELECTIVITY: Uses a a-pole crystal filter 10 obtain a
nose-to-skirt ratio better than 1 to 1.8.

Amateur net, $269.95

Model HA-19 plug-In, too-ke quar tz calib ra tor avail able
as accessory. Amaleur net , $19.95
'"Pori 01HI\-19 calib ro to r.

Available in Canada from Gould Sales Co.
For fu rt her- infor mat ion. check n umber
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ha/licraliers
Firth and Ke stner Aves.. Chicago, lIIinoil 6Ofi2-1

Export : International Divilion
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5 models to choose from ...
The Incomparable HY-TOWER for 10 thru 80 Meters
By any standard of measurement, the Hy-Icwer is unquestionably t he finest an­
band vertical antenna system on the market today. Delivers outstanding omni­
direc tional performance on OX as well as short haul contacts. Takes maximum legal
power. Feeds with 52 ohm coax . SWR less than 2; 1 on all bands. Posit ive action
automatic band selection is provided by unique stub decoupling system that et tec­
t ivety isola tes various sec tions of t he antenna so that an elec trical 'h wavelength
(or odd mul tiple of a 114 wavelength) exists on all bands. St ruc tu rally, the self-sup­
port ing Hy-Tower is buil t to last a li fe time...wi thstands 100 MPH gales. If you want
the finest, you 'll wan t a Hy-Tower. ModellBHT ...• . . ... . . . . • • ..••$ 139.5 0 Net

The New Model 18AVQ. A high-performance
all-band vertical for under $50.00

You asked tor it ...Hy-Gain built It. A high-performance automatic band switching
all. band vert ica l at a modest price. Features ind ividuall y tuned Hy-O traps that pro­
vide peaked performance on each band . Takes maximum legal power. Feeds wi th 52
ohm coax. SWR less t han 2: 1 on all bands. Simpl e to insta ll on ground or -couoo -,
withstands 100 MPH winds when proper ly guyed. The biggest value all-band vert ical
available. Model 18AVO $ 4 9 .9 5 Net

The New Model 14AVQ for 10 thru 40 Meters
Improved successor to Hy-Gam's Model 14AVS... the world 's most popular automatic
band switching vertical for 10 thru 40 meters. Outstanding omnl-directicnal per­
formance on OX as well as short haul con tac ts . Features individually tuned Hy-O
traps that provide peaked performance on each band. Takes maximum legal power.
Feed s wi th 52 ohm coax . SWR less than 2: 1on all bands. Easy to install on ground or
rooftop - withstand s 100 MPH winds when properly guyed . Terrific for portable as
well as permanent applica tions. Model 14AVO $29 ,95 Net
Roof Mounting Kit for Model 14AVQ-lncludes adjustable roof saddle. guy wires.
hardware and complete instructions for installing. Model 14RMO ..... $11.95 Net

The New Model 12AVQ for 10, 15, 20 Meters
A new companion antenna to the Model 14AVQ. Outstanding omni -directional per­
formance on 10. 15 and 20 meters. Individually tuned Hy-Q t raps provide peaked
performance on each band. Takes maximum legal power. Feeds with 52 ohm coax .
SWR less than 2: 1 on all bands. Easy to install on ground or rooftop - withstands
100 MPH winds when properly guyed. Model 12AVQ $2 1.95 Net
Roof Mounting Kit for Model 12AVO -Adjustable roof saddle. guy wires. hardware
and complete instructions for installing. Model 12RMO •. •••. •••• •••. $ 9 .50 Net

Economy All-Band 18V
A high performance trapless vertical for 10 thru 80 meters. Tunes to any band by
Simple adjustment of teed pomt on base matching inductor. Feeds With 52 ohm coax.
Heavy gauge aluminum construction - mounts on ground, roof or tower. Exceptional
portability. Model 18V $16.95 Net

Available from your Hy-Gain Distributor or Write

HY-GAIN ELECTRONICS CORPORATION
84 27 N. E. Highway 6 - Lincoln, Nebraska 68501

F or fu rf her- in forma tion . c heek n umber 4. on pll~e 110
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new power amplifier
pentode provides
excellent linearity

4000 V
250 mA
485 mA
SOOV
, 785 W
-35 db

5 CX1 5 0 0 A
CL ASS C M AXIM UM RATINGS

DC PLATE VO LTAGE 5000 V
DC PLATE CURRENT , 0 Amp.
DC SCRE EN VOL TAGE 750 V
PLATE D ISSIPATION 1500 W
SC REE N DISSIPAliON 75 W
GRID DISSIPATION 2S W
SUPPRESSO R D ISSIPATION 25 W

TYPICAL CLAS S AB,
LINEAR AMPlIflEA M EASURED VALUES

IN TWO TONE TEST
DC PLATE VOL TAGE
DC PLATE CURRENT (No SIgnal)
DC PLATE CURRENT (Two Tone)
DC SCREEN VOLTAGE
PEAK ENVELOPE POWER OUT
THIRD ORDER IN MAXIMUM

EIMAC
San Carlos. Cal iforn ia 94070

A Division of Varian Associates

Now you can have reliable power in a
new 1500 walt pentode. Eimac's 5CX1500A
power amplif ier tube is designed for use at
the popular 1000-2000 walt peak envelope
power range. And it's compact: height. 4%" .
d iam eter. 3'12" . Phy sica l co nf igur ati o n is
similar to Eimac' s well -known 4CX1000A
tetrode. The tube carries contro l and screen
grid dissipat ion rat ings of 25 and 75 watts.
respect ively . The 5CX1500A is ideally suited
for Class C operat ion. In linear servi ce the
tube can provide a tw o-tone signal w ith th ird­
order products of - 39 db at 1000 watts PEP
or -35 db at 1700 watts PEP. Write Produ ct
Manager. Pow er Grid D iv ision. fo r deta ils .

For fur ther information, check number 5. on page 110
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Engineered to mee t toda y 's
band needs / tomorrow ' s band
change s, Mosl ey T ra p. Ma s t er
bea ms remai n your passport
to world-w ide OX. Yes, now
is the t ime to odd the fin.
ish i ng touch to your s ta t io n
• Trap·Ma ster by Mo sley.

Consider TA-33, th e s upe ­
rior qual ity beam kno wn and
r espeeted by thousands of
Hams throughout the world.
TA·33 easi l y handles 1 KW
AM on 10, 15 a nd 20 me te rs .
Up to 8 db. forward gai n.
20 db. or better Iecnt-te-bcek
and 1.5/1 or better SWR.
TA-33 features the or iginal
all me ta l enca sed traps,
proved to la st through yea rs
of faithf ul serv ice.

For Hams with lower power
need s, TA-33 Jr. i s an ideal

choice. Rated for 300 watt s
AM or CW-1000 watts PEP on

SSB. "Trap-Mast er Junior" i s
a t o p-of-the - fine high per form ..
onc e be am that wi II boost your
OX pot ential on 10, lS and 20

meters. Feature s up to 8 db. for­
ward gain - - 20 db. or better front .

tc-bcek a nd 1.5/1 or better SWR.
TA-33 Jr. inco rpo ra te s the famou s
Trap·Ma ster All Metal Enca s ed

Trap s, the mark of distinction In tel­
ba nd beams. An a dded "pl us feature"

of t h i s beam is its a bil ity to be e a s ily
converted into a ve rsi o n of the NEW

MP-33 " T i9"'Arro y" whe n you inc reas e
po wer.

)

Passport

Beams

Your

Trap·Master

c.

today for more deta il s abo ut the World·
Your pass port t o world-wide OX is a

Write for FREE Catal og!

The ne we st a ddi ti on to the Mosley Trap­
Moster fa mil y and direct decendent of the

TA-33 is t he MP-33 T ig-Arra y. F eaturing top 3
band perfor mance on 10, 15 a nd 20 me te rs . Rated

for 750 wa tt s AM/CW. 2000 watts PEP on SSB.
Here in the medium powered per former desi gned

in the true Trap-Master tradition. Aga in feat ures the
hi gh performance all met a l enca s ed traps, pi on eered

and deve loped by Mosley for dependa ble multi - bond
opera tio n.

Visit your Distri butor
Famous Mo sl e y beams.

mere a ntenna away.

'--.L...>,--,c,-,--IIlff"YIi c .6
4610 N. Lindbergh Blvd.- Bridge ton, Ma.,63044

Wide

To World

DX

•

For f u rther infor m a t ion . ch eck n umbe r 6, on p age 110
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ZERO
BIAS

B
OUGHT a ny good DX lately? An awful lo t

o f fellows ha ve- o r have at least tr ied to
buy a DX QSO here a nd there under the

guise of financiall y supporting a DXped ition to
a n o bscure corner of the world . The pract ice is
relative ly new to ham rad io . but the roots go
back several years .

Personally. I think the idea of buying a QSO
(or even a QS L. for that matter) is completely
revolting.

T he blame for the inception of the practice
could easily be placed squarely on the shoulder...
of a fellow like Do n xt tlte r. \V9WNV. but it
would hardly be fair . It would be very easy to
say that if a fellow can't afford to finance <I

DXped itio n on his own. he shouldn't put the
bile on his fellow DXers. But Jet's look a littl e
deeper into the situation. Let's look at this en­
tire matter of DXpedit ions. Wh y do they even. .,exrsr:

First, of course. is the quest for adven ture , and
who ca n deny that it is a major d riving fo rce .
In thi s age of the Jet-Li ner, it takes more than .1
fl igh t to Europe or South America to sa tisfy
some me n's desire fo r the unusua l or the dan­
gerous. It takes a treacherous sea voyage in a
leaky, ca ntankerous o ld scow to an obscure
sout h sea's island to satisfy some men's hunger.
And in satisfying his adventurous needs, he sati ...­
fies our own, too.

Second. in forming a DXpedition. a fellow
can't help but gratify his own ego. He will be
coveted. envied. admired . obeyed, and discussed.
In short. he will become the focus of the atten­
tion of tens of thousands of people the world
over. It docs great things for the ego.

T hird , the DXpeditioncr serves the purposes
of that cult-within-a-cult called " DXers.' He
provides the food that practicall y keeps some
folks alive : the new cou ntry.

I can't rea lly fault the first two reasons: they' re
as human ,IS can he, but wha t abou t tha t third
one. Isn' t it a rid icul ous situa tion when. to sa t­
isfy the status needs of a few hundred fellows.
the DXpeditioner mu st seck out each and every
remote dot of land that could be considered a
"country" (in DXCC terms) and create havoc
on the DX bands for a few days or few hours ,
just "to give a few of the boys a new one:' \Vhat
useful purpose has been served? What contribu­
tions has been made to ham rad io? What will be
the lasting. effect of the operation? T he answer
to all three questions: None! Even the simple
posvibil ity that the D'X'ers equipment and oper­
ating skill will be put to the test doesn 't hold

Reciprocal Privileges
W ith Grea t Britain!

A reciprocal operating agreement allowing
American and British amateurs to operate
from each other's countries was signed in
London on Friday. Nov. :!6. 1965. \Vithout a
doubt . this will have the most far-reaching
effect of any of the reciprocal privilege agree­
ments to date. since the two most de nsely pop­
ula ted na tions in the world (ham-wise) arc
involved .

A lso new in the reciprocal licensing basket
is an ag reeme nt with Colombia, S. A., effec­
tive November 28, 1965.

water. for the question "Can I work him?"
doesn't. even enter the picture ! It's a foregone
conclusion. and more so if he's well-fixed e nough
to kick in a saw-buck or two to finance the
expedition!

Hasn't DX ing reached the point of utter idiocy
when in order to stay at the top of the DXCC
list a fellow mu st pay for his contacts. or even
pay for the QSL he receives? And isn't it even
more idiotic for a grown man ( DXer) to sacrifice
fa mily life. business endeavors a nd social life all
to be able to work some adventuro us fe llow on
a desola te spit o f land in the south Pacific? \Vhy?
What drives them The ,\ Cur;1I1: desire 10 remain
ut tts e top of th e li.\1! Fine ! Competi tion is a nee­
cssary stimulant in any endeavor. bu t falsely.
crea ted com petition-compcti tion fo r so me thing
not worth having-is worse than none at a ll.

In years past. a piece of new OX a ppeared
only when a ham from a more po pulous country
was obliged to take up residence in a remote
urea for some good reason. The alternative was

[Continucd 011 page 95]

Mr. W illiam C. Armst ro ng (left ), U.S. Mi niste r for
Eco nomic Affairs, a nd l o rd Wa lsto n, Brit ish Par liame n­
ta ry Unde r Sec reto ry of Sto le for Fore ign Affairs, ex­
change the new reciprocal ope rat ing privilege s a g re e­
ment al the Brit ish Fo re ig n Office . (Photo Co urt esy US

Info rmatio n Service- london).
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LETTERS
TO THE
EDITOR

Barry David Brown
The Datak Corpora t ion
63 71st Street
Gunenbera , New J ersey 07093

Ed itor, CO:
I read with interest the article "Homebrew Your

Meter Scales," written by G a ry L. Erland, wh ich ap­
peared in the November issue of CO.

I think your readers would be interested to know that
the meter sca le sheets o nly a re availab le from Datak
and a few part s jobbers at $2.00 per set o f four meier
scale sheets.

Of course , we ' re somewhat prejudiced , but we th ink
an even better job can be accomplished with less effort
a nd minimum expense by u sing these sheets. T he sheet
number in question. by the way, is K 19/1 black.

In any case, we are glad to sec Instant Lett ering dry
tran sfers put to such good use and we are enclosi ng a
Meter and Dial sheet wh ich we would appreciate your
for ward ing to Mr. Erland .

Thanks very much.

Homebrew Meier Scales

Certificates
Ed itor, CQ:

As KZ5JW is a CHC"~r (with more than ~O ce rt ificates,
includi ng U SA·CA) . we have noted the sma ll tnve ...t ,

men! in certificates. For the ma jority of the certifica tes,
a fee o f up to 51.00 is requi red for the (0'\1 o f the cer­
tifi ca te. handlin g. and mailing; and, in some instances,
more money is required , fo r sea ls, etc.

We beli eve that it would not be unreasonable to sug­
gest that sponsori ng o rsa ntza uons should finance the
producti on and dispatch o f their own certi fi ca tes. The
Canal Zone Amateur Radi o Association does not cha rge
a fee for its ce rt ifi cates hut o nly requ ires tog-data ap­
pli cation, not necessarily confirmed by GeR.

\Ve know that va rious means of raising fund s are
avai la ble to radio clubs as well as other o rganiza tions.
Some o f the fund-ra ising activiti es a re: membersh ip
dues, surplus ham gear auction sales. a nd "ba ke " sales.
We believe that o rga nizationa l fi nancin g of their o wn
certificates wou ld promote good will , especially with
DX stations.

We, also, believe that QRM would be aljev tated if an
operator, befo re calling CO or testi ng. wou ld requ ire ,
" Is a nybody u sing this frequency?" By this means, a
listener in QSO could ha ve a n opportunity to reply that
the frequency is being used and his QSO o r t ra ffic ­
handling would not he se rio usly int errupted , as'ium ing
that the caller would QSY to a cle ar frequency.

Gloria M . Spears, KZ5GS/WA 3EQ A
Operat or of KZ5J W
Box 522
Balboa , Canal Zone

<iiE For further Information, c heck numher 8, on page 110

•

TRANSMATCH or
TRANSMATCH JUNIOR

MAIN O F F IC E AND FA CT ORY

MALDEN
MA SSA CH US ETT S

®

JAMES MI LLEN
MFG. CO., INC.

All ows a transmitter to work into the
50 ohm unbala nced load for which it
was d e signed. Co nverts a multi-be nd
antenna to 50 ohm s at a ll amate ur
freq uencies between 3.5 and 29.7 Me.
Match 10 to 300 ohm unba la nced
loa ds.

92200 TR....NSMATCH hondles a kw,

92201 TRANSMATCH JUNIOR hond les
150 w.



®II ATRI-BAND SSB TRANSCEIVER KIT FOR179.95

NEW ElCO 753 SSB/AM/CW TRI·BAND TRANSCEIVER

Power S upplie s T. i1or.d for
Optimum Perform ance

of th. 753.

111111111111

-
Mode l 751 S o lid Stat e AC
Supply/ Spe aker Ca nso I•.
Matching table-top companio n
u nit. Built- in PM speaker.
Kit $79.95 Wired $109.95

..
Mode l 752 Solid Stat. Mobil.
Supply.
For us e with 12 IIOIt pos it ive or
negati ve ground systems . Full y
protec ted against po larity re­
vers a l o r eve-lead.
Kit $79.95 Wired $1 09.95

Buil d the fine st of SSB/AM/CW ttl-band transceivers with 200 watts of
sse punch and eve ry wanted operating facility, p lus the extra re liability
and mainte nance ease inhe rent in kit design. Asse mb ly is made faste r and
eas ier by VFO and IF c ircuit boards , plus preassembled crystal lattice
f i lter. Rigid con struction , compact size, and superb sty l ing make thi s rig
equal ly suited for mobile and filled stat ion use. T he new EIC O 753 is at
your dea le r now, in kit form and factory-wired . Compare, and you will find
that only the 753 has all these important features :

• Full band coverage on 80, 40 and 20 meters. _ Rece iver offset tuninCil (up
to :::10kc) wit hout alte ring transmitter frequency. _ Built- in VOX. • Pane l
selec ted VOX, PTT &. STANDBY. • H igh level dynamic ALC to prevent
Hat -tcpp inq or splatte r and permit the use of a linea r amplifier. _ Auto­
mat ic ca rrier leve l ad j ustment on CW and AM. _ Dual rat io ba ll drive per­
mits sing le knob 6:1 rap id tuning and 30:1 vern ier bandspread (over 10
d eg rees of sca le). a Posit ion of hai rl ine ad justable on pane l. _ Illuminated
S-meter/ PA Cathode Current Meter and tun ing d ial a Fast attack, slow
decay AGC.• Grid -block break -in CW keyi ng. a Product detector for SSB
and CW, triode detector for AM . _ TR relay with auxi liary contacts for use
with high power l inear ampl if ier. _ Incl udes mobile mount ing b racket.

ADD ITIO NAL SPEC IFICATIO NS
FREQ UENCY COVERAGE : 3490401 0kc, 699()..731 0kc , 13890-14410kc . S S B EMIS ­
SI O NS: l SB 80 and 40 meters , USB 20 mete rs . RF POWER INPUT : 200 watts SSB
PEP and CW, 100 walt s AM. RF POWER OUTPUT: 120 watts SS B PEP and CW,
30 watts AM. OUT PUT PI NETWORK MATC HING RANG E: 40-80 ohms . SS B GEN­
ERATIO N: 5.2 Me e rystallattiee filter; bandw idth 2.7ke a t 6d b . STABILITY: 400 cp s
after warm-up, SUPPRES SION: Carrie r·5Odb ; unwanted sideband-4Odb. RECE IVER :
S ensi ti vity l uv for l Odb SIN ratio : se le ct ivity 2.7kc at 6db ; a ud io output ov e r 2
watt s (3.2 ohms). PANEl CONTROLS &. C O NNEC TO RS : Tuning . Ba nd Selector,
AF Ga in, RF Gain, MIC Ga in with ca librator sw itc h at e xt reme CC W rot at ion , Ha ir­
line S et (ca pped), Mode (SS B, AM, CW, Tune ), Functio n (O ff, S tandby, PTT, VOX) ,
Carrier Ba la nce , El c iter Tune , PA Tune , PA Lo ad , Re c e ive r Offset Tune, MIC
input, phone jack . REAR CONTROL S &. CONN ECTORS : VOX Thres ho ld , VOX
delay , VOX s e ns it ivity, Anti·VO X se nsi tivity, PA Bias adj ust, S- Mete r zero ad just,
powe r s ocket, e xte ma! rela y, ante nna connec to r, key jack , accessory c a lib ra to r
s ocke t. METERING : PA cathode o n tr ansmit, S -Meter on rece ive. SIZE (HWD) :
5'~." x 14'/. " x 11 '/.... POWER REQ UIREM ENTS : 750 VDC at 300 ma , 250 VDC a t
170 rna , -100 VDC at 5 rna , 12.6 VAC at 3.8 a mps.

The Model 753 is an outstanding value factory·wired at $299.95.

F or

~ Fo r FREE Cata log and 753 S pec . Sh e et write
~ CQ-l . 131 -01 39th Av e ., Flush in g , N. Y. 11352

f u rther in fo rmation . check n u meb r !:t , un page 11 0

t o EI CO Dept.



TWO CATEGORIES TO CHOOSE FROM

I

Mixe r Spurious Fre quencie s
Edit or. CO:

A procedure su ch ;IS th at described by Mr. Lee in
his art icle. " Mi xe r Spurious Frequency Ana lysis." is
csse n ti a! when d c!> ilZninll heterodyne receivers and trans­
millers. Ho wever . a n ex ample used in the a rtic le is
mislt';ld in lo! and may cause till' cha rt s to be mis-l mer­
preted .

It call be show n that a spurious harmonic will he
p rod uced exuct lr at the mixer o utpu t frequency when
F~/Fl =n/m. where m a nd n are Integers. A h a rmonic
is then gen erated exactly a t the mixe r o utpu t freq uency
whe n it mixer frequency line crosses a F2/Fl=n / m li ne
figu re I. A com btn auon o f mixer frequencies that o nly
approach a line will not cause a h irdie at the outpu t
fr eque ncy. A ha rmon ic is still presen t. however, and it
may well fall with in the o u tp ut pa ssband .

Consider the exam ple used o f a S mc v.f.o . a nd a
9 me s.s.b . generator. F~/F I :::; 3 / S when F::::;S .40 me,
not ~ .J5 mc. The !lth o rde r ha rmonics arc then found to
occur at 4FI-4F== 14.4 me and 6 F:-2F I:::;14.4 me,
which is atso the o u tput frequency F l+F;:=14 .4 me.

\ \' hen F I:::;5.J S me, a comb ination whi ch is near the
3/5 line hu t not exactly o n it, the o utpu t is at
F I '+Fz:;::::1 4 . :l ~ me. a nd the harmonics a re a t 4Fl-4F:_
14.60 mc a nd foF:-2FI:::;14 .1 0 me . The spu rious revpon ses
move farther from t he o pera ting frequency ( a nd hence
a re reduced in a mplit trde ) a -, the miller frequency com­
hi nat ion moves a way fro m the J / S line . At F I:::;5 .0 me
the o utpu t frequency is 14.0 me , a nd the spu rious re­
spon-.es a re at 4Fl-4F::=lfo.0 me a nd 6F:-2FI:::;12 .0 mc.

T he point is then that o ne m ust no t o n ly gua rd a gn in ct
cros<;i nl! a line. hU I must also ~ua rd aJ.!a inst a pproach ing
:1 line close enough to put a bi rdi e in tbe o u tput passband.

Ro n ald C. Ba rre t t , W1A:"Y
A p I. :162A. Mata wa n Vi llage
M atawa n , x ew J ersey

Harry S , Cla rke. V KSBS
II{ C ornish Street
G leneht Nort h, S . Austrnlia

Ed itor . (0 :
\ .... rit ing 10 edi tors is not one of my hobbies but I

):ue'" even the st ro ngest break down at so me Mali/e.
1 he thin~ that ha .. tri J!J!ered me o lJ is the let te r from

II R IKI' I W~l KI' in the Se pt ember issue. M an , I con­
j:ratuJate you o n speakin}l: your m ind. These stereo-ty ped
QSO's give me the sc reaming jitt e rs and as for au ro
CQ senders. may the powe rs-to-be leJ.!i~late for ca p ital
pu nish ment to a nyone usin j! the things.

CQ is looked forw ard 10 every month even though it
ts usually sill to eight week s behi nd by the time it arri ves .
I don't know how they work: these things o ut but until
a couple o f months ago ( when it was priced a t US Slk' )
we were p ayinll a p art icular fee but since the price in.
c rease o f ~O% , we now pay a pproximately 70,* more-c­
this beinlZ te n ~h illinlZ" o u r cu rre ncy - so some one su re
is ca tch ing up on the round abouts!

Now, may I siitn off with a nother itriule? I was goi ng
through the pa ..re hoa rds ' te ther d ay just to see if I
could qua lify fo r O~E o f the CA awards. I wou ldn't
ta ke or s uess at ho w ma ny \\' /K cards a re there, but
of them all. o nly six named their county . N ow I a ..k you ,
how the blazes ca n DX stat ions qua lif y for a ny o f them
without obtaining coun ty mars? These thinJ.!s t ake a lot
(If poo. tal!e to send out to VK a nd would n 't be necessary
if the QS l ' s made ment ion o f the county locat ions.

After a ll th at . you' H prob ably hope I never write to
un ed itor aga in. 1I0 I'> e \'e r, p lea se don 't think I a m sore
a t a nyone. Just ge tting a few thin!!s o ff my puny chest,

Best to you a ll at CQ.

Ed itor, CQ :
In the Septem ber issue o f CQ . J o hn H a rvey Cha se,

n 1.5nU j \ \ 'A41PF. rai sed the quest ion o f why did Euro­
pea n au tos cause le ..~ igni tion noi se to 20 meter reel' pi io n
than U S a utos. Th e a nswe r is simole . T he European
a utos a re better suppressed than the a ve rage US auto
afte r it h as been overseas for a year o r two . Germany,
France a nd the United Kin gd om have government de­
c rees and sta nd a rds in fo rce whi ch establish radiat ion

Ignition Noise

Stereo QSO's

-
Iml:-

hOlia , 11Ii" ';.

••

Why settle
for less
than the best?

for
CRANK-UP
TOWERS

standard

Hea vy Duly S. lf Supporting
and Guyed in Heigh t, of
31 - S4 feet ISS}
71 - 88 f • • , (guyed)

•
•

ROHN
sets the

P. o. to. 20 00

St o ndard Dul y Guy ed in
Heights of 37 ·54 ·88 · lOS
a nd 122 fnt

Eo,. of Operation- w lll'r guides between sections assure
easv, sa fe, fri ction-free (Hisin" a n d lowering. St'e"gth­
welded tubular 81('('1 sect ions overlap 3 feet at maxi­
mum height for extra s turdiness and st reng th. Unique
nOUN raillinl't procedure ra i,. , a ll , .clio"s togeth"r- u ni.
formly with an equal sect ion overlap at all heights!
V.,Iotility - d E"si ltn l.'d to su p por t the largest a nten nae
with co m ple te safety and assura nce at any he ight d . , ired l
Simpl. Inllallation- inst a ll it you rscl f-cuse e it her flat
ha!Oe or s pecia l tiltinlit base {illust ra ted above) depend­
ing on your needs. Rat ed and Tested - e n t ire li ne engi­
neered 80 you ca n get exactly the right size and properly
rated tower (or yo ur antenna . The ROH:-; line of to we rs
is compl ete. Zinc Go lvonh ed - ho t d ipped ga lvani ain g a
s t a ndard - not an e xt ra - wit h a ll nOUN towers! Prices
start at 1et>S than $100.

" W orld', /.ar/lf'd EXC/.Vs tVJ: ,\tanufarlurrr
of Ton-ere; d,.silln ,.rll. ~nRi f1f""'rs. and ins/all,.,.,

of eomptrte rommuni("alion lou"l'r 8)Sleme."

For furt h er f nrormntfon . check n umber 10, u n pHlle 110

ROHN has these 6 IMPORTANT POINTS:

SEND FO R ROHN TOWER HANDBOOK
-$1.1 5 Value
-ONLY $1 00 po!<tpltid (,,,"io l to renders

of thu maRcum"). N earest
source of l'u PJl ly se n t o n re-qu est . R~'l'r('­
IWnlath,t' lI world ·wide to !It''r\'e lOU. \\ritt' •
toda y to : •

I

ROHN Manufacturing Co.

10 • CQ • Ja nuary, 1966
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The nautically nice Robinsons are blue water sailors. From Penobscot Bay in summer to the
Bahamas in winter, Robbie (W2EYY) and XYl Elsa cruise the Atlantic in their 56·foot ketch
"lodestar" . . . virtually always afloat and literally always in contact on 20 meters and 75.
Robbie demands a lot in a mobile antenna . He has to! So high on the "lodestar's" mizzen
mast a stock model Waters AUTO·MATCH stands up under the salt -weather beating only year
'reund exposure on the Atlantic can give it. And Robbie's AUTO· MATCH (with the mast stays
bonded) gives him a signal afloat many hams would welcome ashore. We take such per­
formance in stride at waters, because we built a plus in AUTO·MATCH lor just such severe
service. Radiator tip of stainless steel .•• interchangeable coils permanently sea led in low­
loss Epoxy • •• mast of aircraft aluminum. If you've mobile antenna problems asea or
ashore. could be you'll find the permanent solution in Waters AUTO·MATCH. Costs a mere
$38.85 complete on 75-even less on the other bands. And that includes the stronger
signal, too!

,

DISTRIBUTORS

WATERS
1/,* MAN UFACTURING INC.

WAYlAND, MASSACHUSETTS
PRODUCTS ARE SOLD ONLY THROUGH WATERS QUALI FIED

F o r f u r the r in forma tion , eheek n u mber 11 , on PUKt" 110

WATERS
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furt her information, eheck number 12. on page 110

12 • CO • January, 1966

limits from autos. I n France you can e ven get a traffic
ticket for using: an auto whose ignition causes inter­
ference . On the other hand. the US autos in Europe are
generally exempt from these standards , and in addition
ig nition suppression has likely been removed when th~
engine was tuned up.

Most US autos are delivered from the factory with
pretty good ijl:nition suppression. The Ignition wires are
generally the radio resistor type. the distributor cap
generally has a buill-in resistor, and a capacitor or IWO
may also be installed. Whe-n the- a verage me-chanic tunes
up the enline he may disconnect the capacitors and if
he re-places the- i(Znition wire-s he will use ordinary spark
plug wires. The me-chanic fee-Is that suppre-ssion de-vice-s
make the ignition 1e-<;,5 reliable. Actually. properly in"italled
suppression cable- generally make-s starting easier.

A poor qualil Y auto Ignition system ca n invade the
privacy of hundre-ds of homes in a single evening, and
can cause senous problems to essential radio services. It
can also cause irreparable damage to a military or sci­
entific inslallation. M any of these locations will not admit
autos if th('jr ignition system's noise trips an alarm de­
vice at the gate. Ignitio n noise needs to be: better con­
trolled. and it will take anti-nuisance laws 10 do it .

Chester P. W ilkes
Regfstered Profe-ssiona l Engineer
7214 H arka vy Drtve
San Antonio. Te xas

Be Kind Tn FCC
Editor, CQ:

I certainly agree with Chuck Schauers' W 6QLV
art icle (Nov , '65 Ha m Clinic] on the way some hams
continually berate- the FCC. It is a very fine article and
I enjoy his column " Ham Clinic" also.

Bob Tuttle . W A6IJN
sn N. Progress Place
Los Angeles, Calif.

LICENSE EXPIRATION NOTICE
SERVICE

A vuiluble To A ll)'cme A nvplace
III Tile World .

I. Address a postal card (no other form
accepted) to yourself.

2. Write anything you wish to tell yourse lf
on the card.

3. At the top of the correspondence side
(when placed horizontally) write a da te
(month and year only) when you want
the card mailed.

4. \Vhen this month arrives, the card will be
mailed.

The Foundation for Amateur Radio. spon­
sor of the service. accepts no responsibili ty.
if. for any reason. the card is not mailed.
The Foundation does agree. however. to
maintain this service as long as volunteers
are available. Ma il your card today to:

Joa n ~I a ch i nch id.• K3KB I
Lake Drive. Cape 51. Clair
R.F.D.. Annapolis, Md. 21401

******************************
* *:: PLEASE include your ::

:: ZIP code number on ::
* ** all correspondence. *
* *******************************



ATIONAL NC·121
B·A PURCHASED
ENTIRE FACTORY
INVENTORY TO

SELL AT A GIANT
$40.00 SAVING

EXCLUSIVE SPECIAL PURCHASE

rUNES 4 BANDS: SHORTWAVE 1.6 TO 30 MC
STANDARD BROADCAST 550 TO 1600 KC

MOST EXCITING SHORTWAVE
RECEIVER BUY IN HISTORY

YEAR GUARANTEE
~ ...... _.., ....,. _.
• h.~ , f .. . ......., ' . , ...
l ' t _ • • •••f . HAS TUNER OUTPUT FOR HIGH FIDELITY SYSTEMS

Has uce p tion al appeara nce, the look of fine q cel­
ity, w hich it is.

Has bu ilt-in spea ke r, headphone [eck on panel, and
tuner output fo r Hi-Fi systems.

YOU'LL BE PROUD TO OWN AND OPERATE

THIS HAN DSOME RECEIVER •••

• _ • AND JUST LOOK AT THIS RANGE O F FEA·
TURES: Modern circuitry for AM and sse p ho ne
a nd CW w ith separa te prod uct detector, illumi­
nated 5-meter opera tw,g in all modes, pellking
a -mu ltip lier, fu ll time KVC for all modes, eutornetic
serie s g a te no ise limiter, f ull Wll\l'e trll nsformer­
operated power supply.

IUI$UIN-APPUln co. I
101 2. 14 McGee St ., Kunla s Cit y . Mo. 64106 I

i 0 I enclo se $99.95 p l us $2.25 f o r shipping for I
Nat ional NC· 121 Receiver. I

I 0 Please lhip COD National NC·121 Receiver. I
I I e nclose $25.00 deposit. I
I I
I Na me'--;;;;;;- I
I "UU '., .. T I
: Address I

II C,t y_ State ZlP' 1
: 0 I am i,..ferested in buVir'l9 above rece iver fo r " otlli ng I

Cab inet size 7~" H. x 13V2" W. x 9 " D. WI. 28 Ibs, __~=~~~·~E~y..!~m~~e~~e~~ 1
t Ou r f u rthe r in furmatiun . check number 13. on 1•.Illle lJ O
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ANNOUNCING

Sayreville. New Jersey
The annual Ra ritan Ray Radio A ma teurs Cbrtstmas

Pa rty will be held at the Community fl a il. 9 Kru mb
Stree t. Sayreville. New Jer-.ey. on J a nua ry 12. 1966.
T icke ts are a \'a ila h le from WR 2S0B. W A 2ynT.
W A l eU N. W A 2CHS. and KlKFE. Price includes
dinner, , ift exchange, door prizes for al most everyone.
and a suesr spea ke r. T hose who want more information
ca n get in touch with W A2YRT, Edwa rd Reed . 38
Rive rda le Drtve. Keyport , N ew J ersey, Te lephone
'66-1934.

Ncrthtield. New Jersey
The Southern Counnes Ama teur Rad io A ssoc iation

( N ew J ersey ) will ho ld its annual Insta lla tion D inne r
on Friday , J anua ry 14. 1966 a t Copsey's Restaurant o n
the W hite Horse Pike in Absecon. NJ . All H a ms.
XYls and a nyone in terested in amateu r radio are wel ­
come to attend. Cocktails a t 6 : 30 and d inner a t 1. Rad io
Sta tion WFPG of Arla m ic City will present its annual
" Amateur of The Yea r" awa rd at th is t ime. Anyone
wishing furthe r details may contact K2S0X, Northfie ld,
N .J . fo r further details.

•

PUTS fHf WORLD
AT YOUR FINGER TIPS!

.--------------"

.--------------~

will

I

IF©~ 1L~"iF~ M~nlLl
I
I
I
I
I
I
I
I
I

Is your mail tired and lagging
behind? Add a lillie zip to your

mail by liberally applying you r
ZIP code number to all cor­

respondence. The re sults

amaze you.

Los Angeles . CaliJornia
The wor ld of the ha m radio operator wi ll be ma de

available to ham as well as non-ha m individua ls o n
KPFK (90.7 mc f.m.) on a wee kly basis beginning
October 31. 196' . at 10: 30 A.M.

The progra m. "Calling CQ". will be moderated by
Ray M eye rs. well-kno wn ham a nd co lum nis t for the
l .os A ng eles Herald-Exominrr , H e will co nduct inter views
and com me nt on news affec t inll ham groups across the
United Stat es.

Meye r, a long-ti me Los An geles resident . has been
in vo lved in the ham rad io field for over ' 0 yea rs and
is a retired Lieut enant Com ma nde r in the U. S. N a vy.

The fi rst program o f the series will be modera ted by
KPFK 's Director of Dram a and Literat ure, D avid
O ssman.

Check Your Log
Bill. K211VN has lots of QSLs he is will in g to send

for QSOs o n his mobile trip to Prince Ed ward Isla nd .
Se nd your QSl and s.a.s.e . to Rill , QTH ok in cattbook.

Floral Park. New York
On or about November 17. 19M , a complete HW-22

was stolen from the mohile of Sa muel G arshofsky,
W 2PWF. while the ca r was in the gara ge next to t he
house. The unit had his call letters tared to it a nd the
a ntenna connector was changed to a SO-239. A nyone who
has infor m at ion concerning the t heft please contact:
Sam uel (ianhohky, W2PWF , 7842 264 th, F lo ral Park,
N.Y. 1100·"

I
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Essential OX operating ald . provide s vital data like :
beam headings : list o f world OSl bureaus ; Includes
logging space. See needed prefixes at a glance,
increase your odds of a 050 because you have full
in format ion Instantly.

A must for ev ery active operator , ham or C.B. Over a
dozen vi tal information tab les Incl uding ; Q -slg nals .
10-s ignals , abbreviat ions . all U .S . rad io districts and
prefilet . tlme conv ersi on, log ging space for CW­
SSB-Ca. Saves time for efficient operation.

At your E·V microphone headquar ters ,
or sen d J1.00 each to :

ELECTRO-V OICE, I NC.
Dept. 163G. Buchanan, M ich ig an 491 07

F o r fu r t her in formation , check number 14. on paa:e 110
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THE AMATEUR WHO SELECTS INTERNATIONAL CRYSTALS FOR HIS
COMMUNICATION GEAR PROBABLY KNOWS THESE IMPORTANT FACTS:

• Every amateur crystal is manufactu red
by the same skil led craftsmen who make
International commerc ial crystals.

• Internat ional crystals are the product of
a cont inuing research and development
program.

• International crystals are designed and
manufactured to operate under all types
of field conditions . . . f ixed or mobile.

• Internat ional crystals are used in all
major makes of commercia l two - way
radio equipment.

• Internat ional customers include broad­
cast stations. airlines, military services,
Civi l Air Patrol . taxicabs.

• International crystals and electronic com­
ponents are used in the Un ited States
missile and space research program.

• All Internat ional crystals are guaranteed
against defective materials and work­
manship for an unlimited t ime when
used in equipment for which they were
specif ically made.

Whether you 're an amateur building your first transmitter or an engineer with special
crystal requirements, you can look to International for precision frequency control.

number 15 . un l' -;:: I I ll

January, 1966 • CO • 15

Write todayfor a free cata log of International
precision made crystals and quality electronic equipment.
International Crystal Mfg. Co., Inc.
18 North l ee
Oklahoma City. Oklahoma 73102
Rush Free Cata log

•••••••••: NAM£ _

: ADORE SS _

: CITY STATE lIP _

F o r furt her- in formatiun . check

18 NO. LEE • O K L A. CITY, OKLA. 7 3 102

CRYSTAL MFG. CO., INC.

/ 1'
INTERNATIDNAL

' [7

KEEPING YOU ON FREQUENCY IS OUR BUSINESS!



SAMS books for the AMATEUR

o H a nd bo o k o f H a m Ra d io C irc u its . HRC·1 $2.'S
0 10\ W a y . t o U• • You r Ham T . s t Eq uip m ent . TEM. ' . .• . 2.50
o A m ate ur Rad io Mo bil . Hand bo o k . AMH·1•. . . . .. ..... . . 2.95
o A m a te ur Rad io St",Uon Ma n ual (Log bo o k) . ASM.' 3.SS
o S o You W ant to S a '" H a m. HAM·3 2.SS
o G a na ra l CI ",•• A m at e ur Lic e n •• H a nd boo k . ALP.I . •... 2.S0
o S am . In terna ti o na l Code T ra In ing S y .tem. CTG.1 • • •• . 6.9S

W
ELL! what do you know, the CLUB
FOR UM has completed its first year of
existence and this issue starts us off in

the direction of yet another.
It has been a sometimes long hard road to

travel and this writer extends sincere gra titu de
to the amateur radio club officers and members
as well as to non club members who so kindly
wrote to the C LUB FORUM offering their sugges­
tions and remarks which lead to subjects tha t
could be used for a co lum n.

Un like other interests in amateur rad io the
topic of the amateur radio club is somewhat
limited as to subject colu mn materia l. l\ty ow n
activities have been the primary source of ma­
teria l and I'm thankful for my associations with
The Rockaway Amateur Radio C lub, T he Hud­
son Amateur Radio Council, The Federation of
Long Islan d Radio Clubs, T he Hospital A ma teur
Radio Network Associat ion. A REC. RAC ES.
MARS. and a few others.

Both the Amateur Radio News Service and
The Amateur Radio Editors Association have
been mentioned several times in the CLUB FORUM

and the plugs have been well deserved. T here is
no doubt that the column may not have come
to pass with out the advice and council of many
of the members of both organizations. Pa rt icul ar
th anks to Harry Tummonds. W8BAH. Bill
Welsh. WA6VTL. and Ray Meyers. W6MLZ.

We' re sorry to hear that Ral ph "Andy" Ander­
son will be leav ing the Washington. D.C . scene .
Andy did a fabulous job as Editor and Pu blishe r
of Auto C,,11 and the forme r Washington Ama­
leur Radio N ews. We hope th at Andy 's retire­
ment and subsequent return to his home sta te of
Kansas will only mea n a cha nge of headquarters
for his amateur radio activities.

If you' re interested in providing good public
relations or in putting out a first ra te club type
publication you should get on the bandwagon
by joining AREA or A RNS or both .

Just to part icipate in the "Swap Program" in
which publica tions are exc ha nged with those of
other amateur radio clubs is a reve la tion in itself.
Here's an opportunity to cash in on the experi­
ence of those. though radio amateurs, can only
be described as professional journalists.

Incidently the swap program is also a good
source of mat erial as the members of these

AL SMITH,'" W A2TAQ

· 504 Beach 43rd St ., Far R ocka wa y , N .Y. tl 691.

Transistor Tra nsmitters lor the Amateur. By Don
Stoner. Shows ho w to build solid-state crystal oscil ­
la t o r , lo w -power C W xmitler, powe r a mplifier, CW
r ig (80 or 40 m e ters), 100-mw CW r ig for CR, and
many other t ransistorized r igs.
O rder TTS · l . only $2 .95

Practical Ham Radio Projects. By Charles Caringella.
C ircuit d iagrams. parts lists, a nd descriptio ns for
build ing 12 unique and useful ham shack devices at
t h e lo west possible cost {a ll-ba nd 500 W linear
a mplifier for less t han $75; adjustable electronic
keyer- u nder $10, etc .). Order AR C·1 , only . . . . $2.50

Troubleshootinlt Amateur Rad io Equipment. By H oward
S . Py le, W 701:. Shows you ho w to repa ir fau lts in
recer ve ra, transmitters, antenna sy stems, etc . F u ll
d ata on t es t inatrument8 a nd p rocedures required;
includes many schematics of popular xm ittera a nd
receivers. O rder AMP . 1, only . . . . .• . • • • • . • • . $2.50

first-Class Radiotelephone License Handbook. By Ed- 1
ward M . Noll. Completely Revised and Updated . Con- I
tains questions and answers based on E le ment IV
of the FCC exam -all the information you need to
q ualify for a Ist Class L icense. Also provides the I
essentia l knowledge of broadcast t heory and basic
principles req uired by a communicat ions engineer. I
O rder BON . 2, only $4.9 5

Amateur Radio Antenna Handbook. By H arry D. 1
H ooten , W 6T YH. Tells how to select the be et
antenna system for optim u m performance. Gives 1
full details on antenna t heory , design , construction,
a nd application . Order AMA -l , only . .•. .. . . . $2.95 1
Amateur Radio Construction Projects. By Charles Car­
ingella . S hows h o w to b u ild 40 or 80 meter novice 1
t ranamit. te r , 3D-watt 15 . 40, 80 meter transmit ter ,
balun anten na m a tchin g u n it, crystal-controlled
converters. e tc . Detailed bui lding i ne t r u cf ione. I
Order ARP.l , only $2.50

Ham Antenna Construction Projects. By J . A . Stanley. I
Pra c t ical guide to custom-building y o u r own an­
ten nas; d escribes a ll types or a rra y s , installation. 1
tun ing u p and testing; sh o ws you h o w to make the
beet use of antenna power. O rder HAJ -l , only $2.9 5 I

1
1
I
I
1
I
I
I
1
I
1

r USE THIS HANDY ORDER FORM 1
I 0 Second·Class Radiolelephone License Handbook. New I
I 3rd edition; complete study course for elements I t I

II a nd III of the latest FCC exams. Helps you earn

I the license you need for communications and two- I
way radio work. O rder QAN.2, only $3.95

I--HOWARD W.SAMS & CO., INC.--I

1
Order (rom any E lectronic Part s D istr ibutor, or I
m ail to H o w a rd W . 8ams & Co., Inc ., Dept. C Q-1
4300 W . 62nd St. , Ind ia na polis , Ind . 46206I Send booka checked above. $ e nclosed . I

I 0 Send F RE E Same Book Catalo g . I
N ame II HU$ t " "MT

I Add<eM- - -------- - - 1
• City S tate Zip _ •

~---------_ ...
For f ur ther info rma t ion , check nu m ber 16, on p a g e 110
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groups have the privilege of reprinting items
from each others' publications.

Have you ever attended a rad io club meetin g
and had the unfo rtu nate experience of mingling
with radio amateurs that do no t have the decency
to wear clea n neat clot hes. It seems that many
of our bro ther hams put amateur rad io club
meetings in the same class as perhaps the street
corner ga ng that is about to get up a game of
touch footba ll.

It's sa id that clothes make the man. We won't
go as far as to say that everyone should be a
Beau Brummel , but .. . we will say that such
articles of cloth ing as dungarees have no place
at a radio club meeti ng. The well dressed man
would arrive on the sce ne in a suit or at least a
sports jacket and clean trousers. Sloppy swea t­
shirts and simila r articles of clothing will only
lower the level of the club this would be par­
ticularly so in the eyes of a visito r whether a
member of the amateur radio fratern ity o r not.
So wha t say gang, let's keep our standards up,
off the ai r and on.

We should be awa re of our appearance in all
activities in vol ving amateur radio. One wa y fo r
clubs to give a good impression at such things
as amateur rad io d isplays at expositions. fairs
etc. is to wear a un ifo rm type of shi rt. The C LUB

FORUM has heard from Doc Cully, WA8CPA of
T hc Van Wert (Ohio) Amateur Radio C lub .
Doc is an ex ponent of the shirt idea and in his
Offi cial Bulletin of the "Natio na l Shirt Crusade"
Doc sta tes in part : "Am not implying that a
complete uniform should be wo rn , just a decent
look ing shirt." As can be seen in the photo the
shirts worn by Doc and Bill Madden, WA81BA
exem plify the degree of neatness that the C LUB

F ORU M has been stressing.
Uniforms for a club are nothing new but it

seems that a mate ur radio clu bs a re somewha t
beh ind the times in this respect. Many o ther
groups wea r a part of a uniform to identify thei r
organiza tion such as bowlers wearing shirts and
yachtma n wear ing caps.

T he un ifo rm shi rt could be a popular item to
wea r at a hamfest. auct ion, co nvention o r a ny
other ga thering involving large numbers of radio
amateurs. The club name could be embroidered

Communications, mobile radio ...

A First Class
FCC License
• •• or Your Money Back!

,

­......
- ;;;;r"--

- -
Your key to future success in electronics is a First-Class
F CC License. It will permi t you to operate a nd maintain
transmitting equipment used in aviation, broadcasting,
marine, microwave, mobile communications, or Citizens-­
Band. Cleveland Inst itute home study is the ideal way
to get your FCC License. Here's why :

Our tra ining p rograms will quickly prepare you for
a Fi rst-Class Commercial Radio T elephone License
with a Radar E ndorsement. Should you fail to pass
the FCC examination alter completing your course,
you will get a full refund ora ll tuition payments. You
get an FCC License . . . or your money back!

You owe it to yourself, your family, your future to get
the complete details on our "p roven effective" Cleve­
land Institute home study. J ust send the coupon below
TODAY. There's no obligation . Cleveland Institute of
E lectronics, 1776 E . 17th St.. Cleveland . Ohio 44114.

Mail Coupon TODAY For FREE Catalog

o F ira t C l...... reo l .kton""

o I-: I""troni" Co"""unie.. tio..s

o Adv.nced E nlll:i"",.. inll:

( pH-..... print )

C H ECK AREA O F MOST
11"o'TEREST -

CitJ" ~

N . m" -;==== ~A •• _

o E lectron iCi Technulolty

o Ind u l t ria l l-: lK t r< on ics

o 1I....w ~..t I-:nll: i,,~..ring

Y ou r p reB..nt Of'eupation _

Cleveland Institut e of El ectronic s
1776 1-: . 17t h St.. ~pt. CQ .~ 7

CI"v"land. Ohio 44114

1'1 nd FHI':E C.r"",r Inrorm••
I;o n p p• .....J to h" lp 01" It"t .he.d in
};Iec:tron ics. withou t rurth..r o b lilt. t ion.

Ad d r .... County

~t.l .. 1.ip _

A I...d... In 1': ""' tro n ;c. Tr. in ln &, • • • • i n .... 1934L J

For f u r t he r in fo r m a tion . check n u m be r 17. on pUKe 110
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Doc Cully, WA 8CPA (left) a nd Bill Madd e n, WA8 IBA,
wea ring their club shi rts.
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on the back or patches with the club name. and
your call and name co uld be made up and
sewed on. If cl ub members do not wa nt to go into
the expense of purchasing shi rts then they could
agree on a common color shirt and mere ly affi x
patches on one they already own.

St imulating interest within clubs has been the
biggest problem of those writing to the CLUB

FORUM. T his shirt idea could be a big help in
keeping interest . We' II go a step furt her than
Doc Cully and suggest that a jacket or blazer
be worn in conjunction with a shirt. A crest de­
pieting amateur radio would be right in style
with those jackets worn today. Such a blazer
could be worn to almo..t any event whether it be
a banquet or hamfest or public demonstra tion of
amateur radio.

~l a ny communities have yearly parades and
almost every local club or group participates.
Usually among the missing is the amateur radio
club. \Vith a uniform of sorts the club cou ld
very well become a complete part of the com­
munity by joining the festivities .

\Ve would like to hear from our readers on
the subject of uniforms a nd will welcome photos
from clubs who may already have eithe r jacket s.
shirts. hats or complete uniforms. Speaking of
pictures why not have photos taken of you r in­
sta llat ion of officers or othe r group events and
send us a copy identifying the members for pes­
sih le inclusion in this colu mn. 73. AI. \VA2T AQ.

A DPOT SWITCH
IN TERN A LL Y CON .
NECTED IN DE _
ENERGIZED POSITION

A OPOT SW ITCH
f or SWITCHINC 2
COAX IAL LINES
SIM ULTANEO USL Y

HEAV Y DUTY SPDT
COAXIAL RELAYS

MIHATURE, LOW COST
50 ohm SPOT

COAX IAL RELAYS

NEW MANUAL COAXIAL

SWITCHES
I Not Water Switch" )

DK77 SERIES

I P3T COAXIAL RELAY FOR
REMOTE SWITCHING ot d .
SOURCES

DK72 SERIES

DK78 SERIES

DK60 SERIES

An il.blt' : IP2T. SP3T. IP6T
and c,,,,,§OVpr . ..·it ch _

fro", $ 12. 7 5 u .

wrrx U HF CQ:"NECTORS $22.95 e.a .

DK2-60 SERIES

DK2-60B SERIES

Dit'. SUIES, AC or DCUHf connector. from $12.45

Ava ll . bl t> In all s ta nda rd AC.DC vol tall('1 • _. fr om $ 19.00 ea .

Wi th UHF COAXIAL CONNEC.
TORS . _ . ••• h orn $ 19.00 u .

DOW-KEY CO.
Thief River Fall s, Minnesota

~
~15~
e;a:~~~
"eY

OUR SPEC IALT Y ... Yaur Ne. 1 seuree
for standard and special application un its.

DOW
KEY

fo' o r rurth~r in(Ul"mHtiun . Chl'ck numher 18. o n I'llge 110
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Compare The
Heathkit 58-100

With Any Other Make
of 558 Transceiver

lBO-Watt, BO-l0 Meter SSB Transceiver $360.00

• Full five band transceive 5SB & CW operation , 80~ 10 meters

• 180 watts P.E.P. SSB-170 watts C W • S w it c h selectable

Upper/Lower sideband/CW operation . O p e r a t e PTT & V O X

• CW with built-in sidetone • C a n operate crystal control in
the transmit mode with variable tuning of receiver o r c a n

operate crystal-controlled transceive mode-excellent for n e t
control • Separate offset C W carrier crystal • T riple a ction
Level C o nt rol ™ • Built-in 100 kc crysta l c alibrator. Enclosed
relays for quiet, trouble free operation . H e a th SB·Series LMO

(Linear Master Oscillator) provides truly linear tuning with 1
kc dial calibration-less than 100 cps per hour drift after warm­
up-400 cps accuracy • Perfect companion for HA-14 KW

Kompact or 58-200 final amplifiers • Fixed station operation
w ith HP-23 power supply-mobile w ith HP-13 & SBA-l00-l

m o bile mount for quick plug-in/quick disconnect mobile in­
stallatio n • F ast circuit board assembly . S im p le alignment­

requires only a V TVM o r V O M , a dummy load and a b roadcast
receiver

If you are cons ide ring Ihe purchase of an SSB transceiver, we urge you lit.
10 read every word on Ihe nexl Iwo pages before deciding. r
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·tat ion . . .
An InVI

e the
Compar. B-100
Heathk It 5 Make

Other
With Anry ansceiver
of SsB r

Heathkit 5B-l00-The 55B
The Newest And The Hottest Of The SB-Scries!
Here's a complete 80 through 10 meter ISO-watt
SSB transceiver. It includes all of the high-per­
form ance features you've read, heard talked
about, or experienced on the already famous
Heathkit SB-Series Amateur Radio Equipment
. . . plus 5-band coverage with fast, simple band­
switching and tune-up .. . alternate "remote"
powe r supplies for fixed or mobi le operat ion . . .
new Heathkit Switch-Board " coil and band­
switch assembly . . . and a new ALe co ntrol
circuit (TAlCTM) that allows even greater varia­
tion in speech level. All this and more in the
new 58-100!
H ere's E ngineering That Sets The Pace For The
Industry! The Heath SB-Series crystal filter fea­
tures a 6 pole lattice filter (6 individual crysta ls)
to produce a superior 2 to 1 shape factor for
sha rper receiver tuning . . . greater sideband
suppression. The filt er pass-band is symmetrical
. . . for identical characteristics on both upper and
lower sideband signals .. . and for optimum SSB
reception with steep skirts for adjacent signal
rejectio n. What's more, the entire filter assembly
is hermeticall y sealed to retain its published spe­
ciflca tions just as they were when "checked out"
at the time of production. Compare these specifi ­
cations with any other SSB filter on the market!
Improved Heathkit Techniques Produce Better
Than Factory Assembled Results! The new
Heathkit Switch-Board ™ coil and bandswitch
assembly virtually eliminates the troublesome
point-to-point wiring of tuning circuitry ...
eliminates the critical job of "lead dressing"
required in "wired" circuitry. Here the assembly
procedure is simplifi ed further by a removable
switch shaft which enables easy "stacking" of
the individual Switch-Boards. Switch-Board con­
struction is a new step forward in ach ieving
electronically stable circuit construction, plus
ready accessibility to tuning coils.
Power Consis tent ' Vilh Maximum Versatility.
180 watts P.E.P. is the best transmitter power
level for most hams. This power level permits
using the right tubes for the job and does not
require eliminating useful features to pa y for
increased power. The S8-100 produces a "bare-
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Rig You 've Been Waiting For
foot" signal comparable to the higher power
transceivers and is ideally suited for driving a
grou nded grid linear for a reall y big signal with­
o ut the problems of excessive drive.

TALe ™ (Triple Action Level Control ) Sets
New Standards For Automatic Level Control.
Control from three separate circuits is combi ned
in TALC TM to provide greater speech com-
pression allow for even more variation in
speech level and boost the performance of
the SB-100 still higher.

Operat ing The SB·lOO Is A Pleasure .. . Like
Driving A Fine Automobile! Select the band, dial
the freq uency, peak-up the preselector, and tune.
Receiver and tran smitter bandswitching is simul­
taneous. The preselector control peaks up the
drive r. Fin al tun ing is quick. sure. and positive.
And for CW op's who prefer headphone listening,
there is a separate headphone level control to
adjust the headphone audio level independently
of speaker volume. In addition, the transmitter
and receiver are always on the same frequency
. . . no "leap-frogging" around the frequency
when you're working round tables .

Order The 58 ·100 For The Best Value In SSB
Transceivers . . . Regardless! We invite com­
pari son of the complete S8 -1 00 specs on the next
page with those of any other make SSB trans­
ceiver. Also consider circuit design as related to
inherent stability, use of quality components and
fin e mechanical construction, cost of companion
power supplies and linear amplifiers, band cover­
age in view of increasing 10 and 15 meter activi ty.
ease of circuit familiarization with regard to pos­
sible maintenance, and resale value. You will
agree that the S8-100 is the best investment you
can make in am ateur radio equipment. (Rcc­
ommended for hams with previous electronic
or kit construction experience.)

Kit S 8·1 00, 23 Ibs., $36 dn ., $31 mo $360.00
SBA·l OO·t, Mobi le Moun t ing Kit, 6 Ibs•. . • •• . $ 14.95
GH· 12. Mob ile PTT M ike, 2 lbs.... . . ... • . • . $ 6.95
HOP·2 f . Comm unications M icrophone, 4 Ibs .. . . no
money dn., $5 m o.•. . . .• •••. . . . . . . . . . . . . $ 29.40
Kit HP·1 3, DC Power Su pp ly , 7 Ibs ••. n o m oney dn .,
$6 m o. .. . •.. . . . . . . . . . .... . . ... • • .. . ... . $ 59 .95
K it HP.23, AC Power Su pp ly , 19 Ibs.. . . no m oney
dn., $5 m o•. . . .••• ••••• . . ••• • ••• •••• • ••• $ 39.95
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Better than factory assembtedl-eecucn­
alized circu it beard construction . a m ini­
mum of point -to-poin t w irin iit. the use of
pre-assembled wiring harnesses. plus the
personal care given to kit assembly assure
the quality you demand.

Just how hot can a SSB transceiver be?­
Heath SB-Series leads in amateur radio
elec tron ics. MOdern c irc u it ry. selec t com­
ponents. ample shiel d ing. and t he rock­
stab le Heath LMO give the 58·100 pace.
setti ng h igh performance.

-----

Sa ·1 00 SPECIFICATIONS--Iec. lver . ectlon : Sen.i thti ty : Leu Ihan I mtcrovelt for I S db s ig na l
p lus no ise -fo·n o i'e rat io for SSB opera tion . ssa ••lectivi ty: 2.1 kc minimum at 6 db dow n.
5 ke ma ximum 01 60 d b down-2:1 nominal shape fa cto r-6:60 db . Input impedonc.: l ow
impedance for unbala nced coo ...c! inpuT. Output impedanc. : Unbalanced 8 a nd 600 ohm
speak er, a nd high impedance headphone . Pow er oUlput: 2 walts w iTh leu than 10 ," d,sTortion.
Supurious r• •pon•• : lmoge and IF re jection be tte r Thon 50 db . Inlernal spur ious sig na ls below
equiva lent a nterma input of I m icrovolt . Tronsmitt.r section: DC power inpul; ssa; 180 watts
P.E.P. continuous vo ice . CW: 170 walls-SO," duty ·cycle . I F power oulput: 100 wa lts on
80 Through IS meletl; 80 wa tts on 10 me len 150 ohm nonreoct, ve loadj . Output imped a nc. :
50 ohms 10 75 ohms w ith len Thon 2 : I SWR. Oscillotof f••dlhrovgh or minr product. : 55 d b
be low re red eutput . Harmon ic radia tion: 35 db below ra led output. Tron. mit· rect i.... opera­
t ion: 55 11 : Push-Io -ta lk or VOX . CW: Plovided by operating VOX from a keyed tone , us ing
g rid .b lock keying . CW . ide-Ione: Inlernally .witched TO speaker and headphones in CW mode .
Approx , 1000 cps TOne. Miu opho ne input imp. dc nc. : High impedance . Carrier .upr,r...ion: 50
db d own Itom sing le ·tone cctpvt. Unwa nted . id.b a nd ....ppre.. lon: 55 db down rom sing le­
tone output at 1000 cps reference . Th ild ord., d iltorti On : 30 d b down from tw o-tone ectpvt ,
Noise lev.l : At lea st 40 db below sing le.lone ca rr ie r. RF compre..ion lTAl CT!oII : 10 db o r
g rec te r o t . 1 mo final g rid evnen t. Genera l: Freq uency co ...e , og. : 3.5 to 4 .0: 7.0 to 7.3; 14 .0
to 14 .5; 21.1 1021.5; 28 .0 TO 28 .5; 28 .5 to 2lj1 .0: 2lj1.0 to 2lj1 .5; 29 .5 to 30.0 lmega cyclesl .
Freqll.ncy . tob ility: Le IS than 100 cps per hour ahe r 20 minutes warmup f rom norma l a mbient
cond it ionl. LeIS tnon 100 cps for + 10"1. l ine vo ltage varia tions . Modes of operat ion: Se lect ­
able uppe r or lower s ideband (suppfened calrie rl a nd CWo Dia l e ec... rocy-" res.llob ilily" ;
Wilhin 200 cps on all bands. Elec trica l d ia l a ccuracy: W ithin 400 cps e t ter cali bro tian a t nea rest
100 I.e poinl . Dia l m. chanism bacld c lh : l eIS tnon 50 cps. Ca libration : 100 Ir. c crysto!. Aud io
frequency , e ' pon. e: 350 10 2450 cps . Front pcnel contro l. : Ma in Il MOI tun ing d iol; Driver
turl ing a nd Prelelecto r; Fina l tun ing ; Fina l load ,ng: Mic and CW leve l (onl ro l: Mode switch;
Bal'ld sw itch; FuncT iQf'l swi' ch: OSC Mode swilch: MeIer sw itch: RF Gain contro l; Aud io Ga in
control. In leomol controls : VOX Sen.itivity: VOX Deloy: Anti·trip; (airie r Null lcontrol a nd
copocitorl; MeIer Zelo contro l; ON Side · Tone Gain conlrol ; Re laT ive Powe r MeIer Ad just contro l;
P.A ._B ias; Phone Vol lheodphone volumel : Neutral izing . I .or Apron connecl ion. : CW Key
joc k: 8 ohm a uTpul ; 600 ohm outPut ; Al( input; Powe r cnd accelSory plug ; RF OUlput;
Antenna Iwitch; Rece ive r Antenna . Pow er " q ... i"menh : 700 10 800 vohs a t 250 mo o 300 vo lts
a t ISO ma;- 110 vo1t1 a t 10 ma ; 12 val li 01 4 .76 amps. Cobin.t d imen.ions : 14 ~, " W :II

6'1, " H x 13 J/ , " O.

r - --- - - - - - - - - - -Buy Now-Use This Order Blank - - - --l
FREE 1966 Heath Company, Dept. 12-1 IT ~ I

HEATHKIT CATALOG Benton H.'bO'_ Mich ig.n 49023 LG ~~ I
I 1 0 Please send FREE 1966 Heathkit Catalog. I

o Enclosed is $ plus shipping. I
Please send model(s} 1

- - - - - - - - - - - - - - 1
--- - - - - - - - 1

IName _

See the wide array of I
Heathkit Amateur Radio Address I
Equ ipment avail able at tr e-
mendo us cc-I t-vour set t City State Zi p I
savi ngs ! Ever yth in , you
n eed i n "mo bile ' or Sh ip Via: I
" tnec" station lear wi th
full descript ions and see- 0 Parcel Post 0 Express Collect 0 Fre igh t I
ci ficatlons I ' • . Send for 0 20 % Included, C.O.D. 0 Best Way I

L_~~~~ AIIPr i~&Speci~~~bj ectto c ha ngew ithou~~~ ~~R I
For further information, check number 21 , o n paJl"~ 110

January, 1966 • CQ • 21



BY ROBERT W. SCHO ENING.* W 0TKX

The use of transistors in d. power amplifier circuits creates problems in
designing the collector load and the impedance transformation circuit.
Presented below is an insight into the problem and the step-by-step design

procedure for pi-networks, T-networks and L-networks.

."

." z,

(0)

'A'

mon ba se. are useful at higher frequenc ies. \Vhen
these are used. the excita tion must be from an
ungrounded source. such as a link, cou pled to
the dr iving stage 's output ci rcuit. At least one
manufacturer produces r.f. power tra nsisto rs
having their cases connec ted to the emitte r, so
tha t th is devious circui try is un necessary.

There is no theoret ical difference in the per­
formance of circuit s in fig. I ( B) and their cor­
respo nding versions in fig . I (C) . \Vhile certain
advantages may be predicted for either common

Fig. l (A)- Ba sic vocuurn tube circuits for grounded
ca thode a nd gro und grid con figu ra tio ns. (8) Tra nsisto r
circu it eqolvelee ts. (e) These circ uits permit gro unding
of the co llector to simplify he a t sink problems and a re
" g ro und e d col lector common e mitt e r" and " g ro und ed

collector common bose" configurations.
- 100-10 Hrock stde A venue. B loomington, M innesota
554.1 1.

S
INe E the very early days of transistors when

only a few I} pes would work at high fre­
quencies. the manufacturers of these

wonderful devices have speeded up their action
unt il v.h.f. and u.h.f. opera tion is no longer
novel. nor a re the tra nsistors for these frequen­
cies terr ibly expe nsive . Five watt C B trans­
millers usi ng transistors are common, and most
manufacturers make units capable of 25 watts
or more at even higher frequencies. although
such transistors cost something over 30.00.

Radio tra nsmitters using transistors offer re­
markable advantages when used wit h dry-battery
power, and a sign ifi ca nt simplifica tion of mobile
units' po wer supplies. In receivers. tubes rna)
soon be obsolete. Transistors. however. cont inue
to be inferior to tubes in high-power. a .c. oper­
ated. r.f. ampl ifiers: we don't propose to discard
over a half century of intensive development
invested in DeForest's audion!

T ransistor r.f, a mplifier circui ts are compared
to vacu um tube circui ts in fig. I. Self-biased
shunt-fed vacuum tube stages using common
cathode and common grid configurations are
shown in fig . I(A I, while the equivalent tran­
sisto r circuits are shown in fig . I( B) . The use
of rec tified-signal bias in both cases requires
tha t opera tion be in Class B or C. the usua l situ­
a tion in tran smitters. If the bias resistor is sma ll
eno ugh 10 load the circuit. o r if zero bias (com­
-no n in trans istor applications) is used. an r.r.
choke is used in series with. or replacing. the
bias resistor.

Because of the bulky heal sink. connected
electrically to the collec to r in most cases. the
circui ts or fi g. 1(C) . cal led grounded collector
common emi tter and grounded collector com·
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Fig. 2-Various loa d a nd impedance transformatio n

circuits described in the text.

load Impedances

Operating r.f. a mplifiers a t high currents and
low voltages. an o rdi na ry ta nk circui t would
req uire imprac tical val ues of L and C to ac hieve
an operat ing Q h igh enough to produce a good
waveform. An operating Q (loaded) of 12 is
ge ne ra lly cons idered the minimum required for
reduc ing the second ha rmonic content of the
o utput wave. so that a load impedance (ZI.) of
I.! ohms would require reactances having the
ridiculous va lue of 0 1lt' o hm. If the antenna
itself has a Q of 12 o r more. it still cannot be
used di rectly. since its distributed constants give
it m ultiple resonances; besides it might not rep­
rese nt the corral im peda nce. and is almost cer­
atin to he slightly (or greatl y ) reactive. This
means that fo r Z.. we must include selective
devices capable of cancelling the antenna's re­
ac ta nce and presen ting a purely resisti ve load
o f the proper value to the amplifier .

F igure 2(A ) shows a freq uently-encountered
method of cancelling antenna reactance. If the
load impedance req uired is not too low. su ita ble
taps on the coil may be found by experimenta ­
tion. A mathemat ica l solution is not ava ila ble
due to the incomplete and unpredictable flux
linkage between the various parts of the coil.
Developing the output voltage across an in­
ductive tap has been found to result in higher
peaks of voltage than the predicted maximum of
twice the d.c. supply voltage; so for transist ors
with their rigorous voltage limitat ions. this cir­
cuit req uires caution . Connecting the antenna

junctions. T his part icular rat ing is qu ite low for
so me high frequency power transistors. so that
near the limit of operating frequenc y they cannot
be driven ha rder to make up for loss of current
gain : they must be operated a t lower power and
efficiency levels. Another adva ntage of push-pull
is the lise of a load impedance four times that
for a single-ended stage. reducing losses in the
output circuit itself.

base or co mmon emitte r confi gura tion. experi­
mental results do not always turn out as pre­
dicted . Unknown paramete rs are introduced by
circu it st rays at high freq uencies.

In a ll of these circuits. the driving: signa l
simply tell s the tube o r transistor how to swi tch
the d irect curren t th rough the output circui t on
and oil. This driving signa l. incidenta lly. is of ten
incorrectly called the " powe r input:' a term
which the FCC requ ires that we reserve for the
d .c. fed to the ou tpu t c ircuit from the power
supply. The chang ing d irect curre nt. in pulses
f rom the d.c. su pply. causes current changes
through the output load impedance . Z I.. wh ich
produce the r.f. o utpu t energy.

Vacu um tube stages switch high-voltage low­
current d.c. in their plate circuit s. developing
high o utpu t vol tages across high impedance
loads. The para llel- resonant tank c ircuit loaded
by the antenna (or o ther desired resist ive com­
ponents ) is ideal for this purpose. smoothing
the curre nt pulses into a nearly-sinusoidal ou t­
put waveform by respond ing over o nly a small
band of freq uencies. Unfo rtuna tely. transisto rs
can not operat e at the voltages required to de­
velop high power across high load impedances.
so other a pproaches must be found . In a ll cases.
the load must represent a pure resistance in order
to keep the high current pubes from occurring
when the voltage drop across our "switch" is not
at its rninimurn-c-a condit ion which would
sha rply inc rease plate or collector di ssipation.

Shunt Feed

Al though shunt fed amplifie r output circu its
are shown in fig. I. series feed might well he
used in ma ny cases. The shunt fed circ uit re­
q uires an r.f. choke representing a high im­
pedance a t the opera ting frequenc y. at least 10
times the load impedance. Ordinary chokes used
in vacuum-tube stages have adequately high
im pedances. but lad the current-carrying ca­
pacity for transistor applicat ions. Although
shown as a choke. the transistor circuit s should
use a coil having large e nough wire to carry the
d.c.. in parallel with a small adjustable t rimmer.
tuned ( with a grid-di p osci lla tor and the tran­
sister a nd hea t sink in place. but the load re­
moved ) to a bout 5% below the operating fre­
q uency of the amplifier . Due to the low vo ltage
across it. r.f. cu rrent in thi s c ircui t will he
negl igible. About 200 to 800 ohms each of X l
and Xc' shou ld he satisfac tory. Tuned th is way.
the ci rcuit represents a high ca pacitive reactance
in pa rall el with the load. and its react ive effect.
includi ng heat-sink. to chassis capacitance-will
be swam ped out by the low 7.t, in opera tion.

Push-Pu ll
P robably because vacuum tubes a re se ldom

used in push -pull r.t, am plifiers these days. de­
signers have neglected push-pull transistor cir­
cuits. This omission disregards severa l unique
advantages for push-p ull transistors . F irst . in
push-pull the excitat ion generator is loaded on
both halves of its cycle. prevent ing destructive
in verse voltage peaks across the base-emitter
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Fig . 3 -Circuits of the Lnetwork (A) and I-ne two rk (8)
for use with tra nsistorized r.f . po wer a mp lifi e rs. The

desig n procedure is covered in the text.

across a n inducto r ha s the disadvantage of ac­
centuat ing the o utput at ha rm on ics. since the
reactance ac ross which this voltage is developed
varies direc tly wit h the order of the harmonic.

For harmonic a lte nua tion, fig. 2( B) may be
used. It is ca lled capacitive ante nna couplin g
and offers a be tte r waveform. but has the me­
chanica l disad vantage of requ iri ng insula tion of
the tuning capacitor' s rotor. By simply reversing
the anten na and ground term inals. so that the
c ircu it common point is at the junction of the
two ca pacitors. this circuit becomes the fa miliar
pi-network shown in fig. 2( C)-widely used in
modern vacuum-tube amplifiers. Unfort unately.
the pi-network requires the same reactance value
as a parallel-resonant tank- va lues impract ical
fo r transistors at high power leve ls. A tap 0 11

the coi l. as in fi g. 2 (A) mig ht be used , but with
the same disad vantages as ou tlined previou sly.

With circuits such as those in fig . 2 ( 0 ) and
2 ( E ) . the problem begi ns to look discouraging.
Figure 2 ( D) brings up the insula tion problem
aga in. and 2(E ) shows th is system feeding a
bala nced load . Conside r wha t a balanced ( push­
pu ll ) generator feeding a halanced tra nsmission
line would look like.

Land T·Networks

Figure 3 (A) shows a T-section network for
impedance match ing. Experi men ts indica te tha t
the two ind uctive elements ( not coupled) can
be compu ted close ly enough so that only the
capaci to r need be made variable. However. if
the output load impedance represented by the
an tenna is complex. or is not ent irely pred ictable.
adjustment o f .\\~ would he useful. For a Q
o f 12 to 15. the va lues of L and e are quite
practica l for very low load impeda nces.

Figure 3( 8 ) shows a reso nant Lvnetwork
which permits convenient loading adjustment by
making X(·~ . or a port ion of it. variable. The
va lues of L and C are qu ite practical at high
freque ncies. becoming rather cumbersome below
five megacycles or so.

T he T and Lcnet works result in a series
resonan t ci rcuit. so that they are tuned for
maximum d .c. current rat her than mi nimum as
with the pi-ne twork or regular tank.

Antenna Impedances

T o make use o f these circuits. the load re­
qu ired for the amplifie r and the anticipated an­
te nna impedance mu st be know n. Most tra ns­
mi tte rs today are designed to look int o a 50 to
75 ohm resistive. unba lanced. antenna. so that
R o h , in the de sign problem will be in th is region
unl ess other cond it ions a re known to prevail.

I " te

Antenna reactance. if not too pronounced . can
be tuned out with the adjustab le elements; othe r­
wise a sepa ra te antenna tune r must he used.

Calculating ZI.

The load impedance. Zr.. into which the tube s
or transistors look. is often computed by squaring
the d.c. su pply voltage and dividing by twice
the antic ipated power ou tp ut. Using this. it mu st
be recognized that an ass umption has been made
tha t the peak a.c. voltage is equal 10 the d.c .
supply voltage. and that th is co nd it ion will not
be ac hieved. T he impedance fo und th is wa y
will a lways be too high. therefore Z,. should be
computed for 10 to 20 % more power th an is
anticipa ted. For very low impedances. tank loss
resistance wiJI also increase Z,.• so adjustments.
pa rt icula rly toward lower-than-compu ted val ue
of load impedance should be provided.

Selecting Q

Very low load impedances wiJI ine vitably re­
duce the efficiency of the tun ing circuit used .
since loss res istance becomes an app reciable
percentage of the total load. For this reason.
la rge wire or tubing should be used for the coils.
and con nect ions sho uld be well made. To fur ther
inc rease ta nk effic iency. the lowest sui ta ble va lue
of loaded Q is recommended. Wh ile the circuits
in fi g. 3 both fu rn ish excellen t ha rmon ic a tte nu­
ation. a Q of 10 or more shou ld be used for
feed ing a selective ante nna wh ich does no t re­
spond at the second harmonic. If the ante nna is
not definitely kn own to conform to these re­
quirements. a Q of 12 to 15 shou ld he chosen.
A Q of 5 to 7 is sa t isfacto ry for interstage
coupling. or where additiona l selectiv ity appears
between the stage's out put and the anten na. T he
ru le for tank efficie ncy is simple: h igh unl oaded
Q. low loaded Q.

Ca lcu la ti ons

Because of their freq uent use in phase-sh ift ing
circui ts. le-C networks fo und in handbooks tend
to be sur rounded by mysteri ou s mathemat ical
formulae. For impedance transformation . how­
ever. the calculations can be sim plified . In pro­
viding these solu tions. a step-by-s tep procedure
has bee n o utlined whic h should make it possible
for the average ex perimente r. amateur. o r se rv­
iceman to design transistor power amplifie r
circuits. T he net works operate by con necti ng
ind uctance or capacita nce to the antenna re­
sistance to make it look like a d ifferent value.
and then tuning out the residua l reactance by
introduc ing reacta nce of the opposi te sign.

T he pi-network is very good for vac uum tube
amplifie rs and for very low-power transistor
circuits where Z r. is seve ra l hund red ohms o r
more. Where the load im peda nce is much less.
the other two circuits a re usefu l. Figure 3(H)
may be used only when the load is less than the
antenna resistanse. An opera ting consta nt, D.
has been introduced to simplify computa tion
and notat ion. Slide-ru le answers a re adequately
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4. Determine the value of X I.1 In ohms by :

X u - 7. I,i } ( I I)

To convert XI. to L use formula (8) .
5. Determine the value of X L~ in oh ms by :

X L' - ..IN••• (7. 1. D - /I•••) ( 12)

To convert XL to L use formula (8).
6. T o de termine Xc' in ohms:

accurate because of circuit strays.
For each of the systems. foll ow the steps in­

serting your (J . 1.'1.• and U..,. Remember to make
ZI. a bit lower than the form ula indicates. If in
doubt abou t Q. usc 12. Where Q is more th an
abou t 10. the quan tity Q:! + I may be srmplified
to Q:!. since adding one in these cases will not
appreciably cha nge the resu lt. If the answers
are not rea l and positive. the circuit is not suit­
able for your part icula r impedance transforrna­
tion, ar.d a different configurat ion must be
chosen.

3. F ind the constant D when :

J) - Q' + I ( 10)

Xe -
Pi-Network Design

To design a pi-network proceed as follows:
I-Determ ine 1.'1. as previously expla ined.

R ant ZL D

X u + Q /I~.

To convert .\'t. to C in mmf use expression (6 ) .

7. E• .• .' ( I )
- I. =

2 P out

:'.- Select the values for Q and R..t as pre­
viously explained.

3-Find the constant J)q:

t -Netwerk Design

To design a tuned Lcnetwork as shown in fig.
3( H) proceed as follows:

I. Determ ine ZL as previously outlined.
2. Select the values for Q and Ru ,.
3. F ind the constant [) when:

IJQ = I + Q'

4-Find a seco nd constant. D K:

/)1\. = R. ot DQ
7. 1.

5- Fi nd the third constant. K :

(2)

(3)

j) = Hant

7.1.

4. Calcu late Xl '~ in ohms whe re :

H.nt

( 14)

(15)

K - V!JK -I (4)

6--T o determine X" I. (i n ohms ) of fig . 2 (C ):
Co nvert X( ,~ to C in mmf using expression (6) .
5. Calculate X I. in ohms where :

X !"l = Z~_
Q

To Convert X~ to C in mmf use (he formula :

( Il i )

Convert to L in microhenries using expression
( 8) .

6. Calculate X"1 in ohms. where :

C
15U,OOO

mmf - x .t.:
(6) \. ....l,. X., ( IJ - ))J

_ 1"1 - . \ L -
J)

(17)

7-To de termine XI. (i n ohms) of fig. 2(C):

XL = [Q 7. 1. + K R" 'J (7)
I)Q J)"

To convert X l. to inductance in microhe nries,
use the formula :

Convert Xl'! to C in mmf using expression (6) .

Coil Design

T o construct your coils. after de terminat ion
of the requ ired induc tance in microhenries. th e
number of turns required may be approximated
by :

•

( 18)

(J _ winding radius in inches.
b = winding length.

N ~.!... ,,,IT,, _ (9a + lOb )
a

where

(9 )

(8 )

v- R u t
. \ ('2'"'" -

K

O.15f1 XL- 1m.
8-To determine the value of X("~ 10 ohms

use:

To convert to mmf. use formula (6) .

T-Network Design

To design a Tvnetwo rk as shown in fig. 3(A )
proceed as fo llows:

1. Determine Z I. as previou sly expla ined .
2. Select Q and Ru t.
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BY KIRK CHRISTIAN"

H
o w would you like to help Amer ica 's

"Apo llo" Moo n mis ... ion?
Mo re than 50 amateur radio operato rs

in California. A rizo na and New vt cxtco a re. and
there's a need for more volunteers in those
states and for addit iona l sta t io ns across the
nation.

In th eir newest pu blic serv ice project . the
Ca lifo rnia. Arizona a nd New Mexico amateurs
have teamed with more tha n three dozen arna­
leu r a nd professiona l a ... tronomers to establ ish
so meth ing they call the "Argus-Astronet" moon
watching network.

Together. the radio o pera tors and astronomers
are maintaining a concerted vigil of the Moo n's
surface. hoping to detect events and phenomena
that scientists know occur.

Founded June I, the A rgus-Ast ronet j .. the
brainchild of Dr. Gerald A. Gurer (WA60 Q U )
of Glendora. California. a space scientist who
has been a ke y member of a National Aero­
nautics and Space Administration (NASA )
luna r research program for the last three years.
Concerned about the lack of definite knowledge
on lunar activ ity and p heno mena. D r. Guier
conceived the idea o f team ing the rad io arna­
tcurs with the ast ronomers to provide simul­
taneous lunar obse rvat ions and instant com­
mun ications.

" Over th e years there have been thousands
o f reports of phenomena occurring on the
Moo n," D r. GUier explained . " In virtually every
case. the events were seen by only one pair of
eyes and. therefore . couldn't be verified,"

Defi nite information about lunar events th at
co uld hel p A merican astronauts is very sketchy.

An amateur astronomer h imself. D r. Guter
co ntac ted and met with dozens of sta r gazers
th ro ugho ut So uthern C alifornia and by letter
interested others in No rthern California. A rizo na
. 427 South Lupin Lane, Glendora, California 91740.
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and New vtcvico. And. to hand le th e rad io end
of th e netwo rk , Dr. Guter turned to another
ae ros pace expert, \V. R. "wally" Calkins
(\VI KUX) of \Vest Co vina. one of Southern
C alifo rn ia 's best known radio amateurs .

As D r. Guier enlisted interested amateur and
professional astronomers. Ca lkins contacted
many of his a ma teur rad io friends and tried to
learn them with nearb y astronomers. Thus far ,
approximate ly 35 astronomer-radio teams have
been orga nized and observing sched ules a rra nged
to lighten the observing load for everyone.

D r. Guter and C alkins appropriate ly named
the observing program "Argus" afte r the Greek
mythological creature with one hundred eyes.

Astronet swings into act ion every weekday
when the moon is o bservab le be tween 0300 and
0600 G" T on the 75 meter band (3 .885 kc) .
S.s.b. is being used with phone patches.

Calkins has been designated Astrone t "control"
a nd d irects a ll traffic o n the frequency over his
son's sta tion (WA6UCR) .

O n the average. four astronomer-radio tea ms
ma inta in th ei r simultaneous watch . At the be­
ginning of the evening. each checks in with
Calkins to let net "control" know they're o n
th e job. The ast ronomers di vide up th e moon
into quadrants and slowly eye every peak , c ra ter
and ridge seeking any scrap of act ivity. When
a suspicious occurrence is spo tted , the a le rt is
sou nded over the Astronet a nd all eyes conver ge
o n the area.

D r. G uter a lso has made arrangements with
four la rge professional observatories to zero in
sus pec ted "sighting's." They are the Lowell Ob­
servatory of Flagstaff. Arizona ; O rgan Mou nta in
Observatory of Las Cruces. New Mexico ; the
Lunar and Planeta ry Observatory of Tucson,
Arizona; and the Ford Observatory of Mount
Pelet ier. Cal ifornia.

Thus far. the Argus-A stronet has had one



"sighting." On the nights o f August 2 and 3.
Dr. Guier reports. one of th e moon's craters
(Arisla rchus) was seen giving off a pulsating
wh ite light. T his wasn't a new discovery. A
similar observation was made in the same crater
two years ago by a pair of astrono mers a t Lowell
Observatory. Wh at was sig nifica nt is that the
A ugust 2-3 sighting was the fi rst ever observed by
astronomers watching from a nu mber of points .

The " fi rst" was sco red by four astronomers
working wit h three radio amateurs observing
from three cities:
T hey were :
1. A pair of young astronomers- Ron Emanuel
of Azusa. California and Steve \VeJch of Covina,
California-teamed with Dr. Guier on \VA6·
GQU.
2. A mateur astronomer Larry Bornhurst of
Monterey Park. Cal ifornia teamed with Calkins
on WA6UCR.
3. Bob Leasure of Ph oenix, Arizona, a double­
threat radio amateur ( K7U ' K ) and amateur
as tronomer. Leasure has his observa tory organ­
ized in such a fashion that he can keep his eye
o n the moon and his ha nd o n the t ransmitter.

"No conclusions have been drawn on what
the observers saw," D r. Guter said . "T hat 's for
the scientists and pro fessional as t ro no mers to

J "un rave .
Rut just guess ing, D r. G uter theorizes the

pulsati ons could have been caused by in tense
rad iat ion from the sun illuminat ing gas from a
volcano. or a fl uorescent ma teria l.

Since the network was es tablished, interest in
its work has been widesp read in the Southwest
and radi o amateurs have offered assistance of
a ll kinds. Thomas K. "Tommy" Tamashiro
( W6YBB) of Cucamonga , Califo rnia frequently
hauls amateur a ..tronomers into the nea rby San
G abriel Mounta ins for "smog free" moon
wat ching. Tum nshiro sets up nea rby with his
auto mobi le mounted s.s.b. equi pment to tie into
the Ast ronet. It works fine-exce pt when wa nder­
ing bea rs scare the devil o ut of Tamashi ro and
the as tronomers .

Dale R. Dorothy ( W7CT K) of Las Vegas.
Nevada has contributed his a-track tape record­
ing equ ipment and keeps a permanent record
of a ll Astronet sightings. H ugh Cabot ( \VAS­
KSQ ) of Shafter, Texas has offered to be a
relay point for stations in the east.

"Expanding the Astronet into the East. Can­
ada , Mexico and Hawaii is Argus' next goal,"
Dr, Guter explained, "That's where the radio
amateurs can hel p, ~f ore stations in the South­
west also are needed,"

The key areas are:
California-Covina, Inglewood, M anhatt an

Beach, Pasadena, Po mona, Santa Monica, San
F rancisco , Torrance and Whitt ier,

A rizona-Flagstaff, Phoen ix. and T ucson.
New Mexico-a-Las Cruces.
Missouri- eosho.
Iowa- Eldora,
Illino is-C hampai gn, Lisle.
Ohio-Delphos, F remont. Hudson, Lima.

Amat~ur a stronome rs and ra dio ope rators in California,
"\rizona a nd New Me xico hove their eyes on the moon
and hands on the tran smitte r in a combined new public
service p roject-the " Arg us-Astronet" moon wotching
n~twork. Here, Dr, Gera ld A. Guter (left) mons the
eye piece of an 8·inch tel escope while T. K. Tamashiro

(W6YBB) stands by the tran smitter,

Georgia-Atlanta.
In ea ch of these communities, there is an

amateur ast ro nome r will ing to parti cipate in
th e A rgu s network who needs one or more radio
partners.

"We'll probably have to add a 40 meter Astro­
net band in the future," Calkins commented,
"to reach ac ross the count ry and to other di s­
tant places."

Recognit ion of the work the amateur rad io
operators and astronomers are accomplishing
has been given by one of Californ ia's most
prominent pro fessional astronomers, Dr. C , H.
C liminshaw, director of Los A ngeles' Griffith
Pa rk Observatory and Plane tarium.

"The poi nt is that these men are doing some­
thing the large observa tories can't do because
the observatories have other assignments," D r,
Climinshaw said. "T he work is very worthwhile
and I hope it's carried on," he added.

"Any information the Astronet acquires will
be reported to NASA," D r. G uter said." ASA
recently has become extremely interested in a
network similar to Astronet using a hot line
telephone communications hook-up. It probably
will ta ke months and years of pa tient, night-in,
night-ou t observing to spy out the moon's
secrets," D r. G uter said. " But even the tiniest
hint of information has to help A merica's Apollo
effo rt. Maybe we'll find so meth ing that will warn
us to steer our as tronauts away from certain
areas, or maybe we'll find minerals or materials
th at ca n be of use to them."

A mat eur rad io ope ra tors interested in par­
ticipating shou ld contact Calkins on WA6UCR
or at 8 I4 Cameron A venue, West Covina,
California . •
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The Volt-Ohm-Milliammeter
BY WILFRED M. SCHERER,'" W 2AEF
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A
P R' M E requisite for testing. servicing an d

main taining electronic equ ipme nt is
knowledge of the voltage. current, re­

sista nce or continuity at various points of the
circu itry. Th is knowledge can be obtained easi ly
with a volt-ohm-mi lliammeter. (v.o.m.) , which
is a multi meter with whic h the measurement of
these values ca n be made. all with one instru­
ment. For this reason the v.o.m. is without a
doubt the most universa lly used piece of test
gea r to be fo und in the ham shack. service shop
or laboratory.

The vac uu m-tube voltmete r or v. t.v.m. is
another combination-type instrument that is be­
comi ng more and more popu lar because of other
desirable fea tures it provides; in fac t. sooner or
lat er you'll find it best to have both instrume nts
on ha nd .

As the name imp lies. the v.t.v.m. ut il izes
vacu um tubes. It has the fo llowing advan tages
over the v.o.rn.: higher inp ut resista nce that
allows more accurate measurements on high­
impedance circuits ; greater sensitivity that a llows
the measurement of smaller voltages and larger
res ista nces : lower input ca pac itance that perm its
a .c. measurements up to radio frequencies; in­
herent circuitry that protects the meter move­
ment against da mage.

O n the other hand, the v.t.v.m. has some dis­
advan tages. namely : it requ ires power for opera­
t ion, usua lly obta ined externa ll y from 11 7
v.a .c.;r warm-up time is needed and heat is
generated within the unit that can affect stabi lity
a nd accuracy; heat ing and cool ing cyc les may
age and cha nge component values and thus re­
quire occasiona l reca librat ion of the instrument;
current cannot be di rectly measured.

Advantages of the v.o.m. ove r the v.t.v.rn.

"T echnical Director , CQ .

IA recent innovat ion is a v.o. rn. in combinat ion with a
v.t .v.m. operated fr om selt-contai ned batteries.
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a re : it provides insta ntaneous operation ; usua lly
is smaller and less bu lky (pocket models can be
had ) ; is more stable a nd does not require ex­
terna l power. It is thus hand y to cart around and
is well adapted for service and maintenance work
in the shop or in the fi eld . Also, complete ly
wired models usua lly cost less than assembled
v.t .v.m.ts.

Let us now take a look a t the methods used
fo r measuring different electrica l quant ities.

Ammeter

Current flow through a device ca lled a meter
is th e basic principle underly ing the measure­
ment of voltage, resistance and current with the
instruments about which we're concerned .

Meters used for measuring current are ca lled
am me ters. For direct-current ap plications most
mete rs have the D'A rsonval type movement as
shown at fig. l. A pointer , attached to a sma ll
armature coi l moun ted on pivots within a mag­
netic fie ld, moves ove r a ca lib ra ted scale as the
current flowing through the coil ca uses the coil
to turn due to its interaction with the magnet ic
field. The action is like that of a n elect ric motor.

Armature Cail

Permanent
Magnet

/"'----_ -'>. Pol.
Piece!'

Fig . l-The D'Arsa nvol.ty p e me te r moveme nt. See text,



Current Measure ment

To measure current. the meier is inserted in
se ries with the load as shown in fig. 2. Note that
the polarity of the meter must correspond to that
of the voltage source.

The degree of rotat ion is genera lly proport ional
to the current fl owing through the armature.
so the sca le may be made linea r with its ca libra­
tions equally spaced over the range.

Mete rs with other type movements are some­
times used for special applications or low cost.
but they will not be discussed he re. since they
are not well suited for use with v.o.m. or
v.t.v.m. work.

Most of the currents encountered in electronic
work are small (less tha n one ampere). so
meters having basic full-scale ranges in milli­
amperes or microamperes generally are used.

+
m•

• , J' ~----...,

Fig . 2- Circuit for
meo$uring cu rre nt.

Voltmeter

Voltage a lso is measured by a curren t-oper­
ated device wh ich in the case of the v.o.m.
usually is a milliammeter or a microammeter.
This is how it works :

Referring to fig. 4. R 1 is a multiplier resistor
connected in series with the meter and the corn­
bination of the two is connected across the
source of voltage to be measured. R . is pro­
portioned so as to limit the current through the
metering circuit to the full-scale-current range
of the meter when the desired full-scale voltage
is a pplied.

For instance: If the full-scale range is to be
for 10 volts and if the meter is a 0·1 rna unit.
the circuit resistance will have to be 10.000 ohms
to limit the full-scale current to I rna . since by
Ohm's Law: R = E + I = 10 v, -s- .00 1 a . =
10.000 ohms. R I. the multiplier resistor, then
will be the circuit resistance. R . minus the meter
resistance. R ... or R. = R - R.... Except for
ranges below about to volts. the meter resistance
is negligible compared to the multi plier resist­
ance. so the latter may be considered the circuit
resistance.

If the current to he measured exceeds the
fu ll-sca le range of the mete r. a shunt resistor
must be placed across the meter to extend its
ra nge acco rdi ng ly. See fig. 3. The current is
thus divided between the shunt resistor and the
meter. the amount of current in each branch
depe nding on the ra tio o f the shun t resistance
to the mete r res ista nce. T he cur rent tha t fl ows
through the met er then ca n be kept within its
Full-sca le ran ge by prope r ch oice of a shu nt
resistor.

Fig . .4 - Ba sic cir­
cuit for meo$uring

'1o ltage .

A lower a pplied vol tage will ca use Icss cur­
rent to fl ow and the meier wi ll read proper­
tio na tely lower. T he met er then can be ca librated
in terms o f voltage up to 10 volts and the setup
therehy consti tu tes a vo ltmeter with a fu ll-sca le
range of 10 volts.

Substitut ing values in the above form ulas
will show that the circuit resistance wou ld have
to be inc reased to 50.000. 100.000 a nd 250.000
oh ms for fu ll-sca le readi ngs of 50, 100 and 250
volts respective ly. T he same 0· 1 ma meter there-

R,

Fig . 3-Circuit fo r
ell te ndi ng ra nge
of a millio mmeter.Lood

For example: If a 0-1 milliammeter having
an internal resistance of 90 ohms is shunted
with a 10-o hm resistor. nine tenths of the cur­
rent will flow through the shu nt. and one te nth
will go through the meter. Then. if the to ta l
curent drawn by the load is 10 rna. 9 rna goes
through the shunt and I rna passes through the
meter which now will read full scale. For lower
currents the calibrations on the meter may be
multiplied by a factor of ten. since the meter
now indicates the amount of current by this
same ratio. Similarly. for a 0-100 rna range
with a 0-1 rna meter. 99 t;f of the current will
have to go throug h the shunt. I % through the
meter. and the shunt therefore must be pro­
portionately smaller.

Further details for determ ining the correct
size shunt will no t be taken up. since these al ­
ready have been worked out by the manufac­
turers of the instruments under disc ussion.

r;: • • " .,

I • I- I

A pcc ke t-slze yo It-ohmmete r. The indiyid uol function$
a nd ra nge a re selected by in$e rt ing the te st leads
in to sepeee te io: k$ instead of using a selector $witch.
The sensi tiyity is 10 .000 o hm$ /'1olt on bo th d .c. and
c .c. ru"ge$ which go up to 1200 vo lts. The mc ximu m

resisto"ce reading is 10 megoh ms.
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• A.C, Voltmeter

If a.c, is applied to a d.c. meter, the arma ture
of the movement will tend to ro ta te in an op­
posite direction with each reversal of the a.c.
cycle an d since each cycle esse ntia lly is of the
same amplitude. th e armature tends to stand sti ll
or vibrate sligh tly, as it cannot move fast enough
to follow each reversa l. There are specia l meter
movements for conducting a .c. measurements,
but our discussion will be limited to the method
employed in the v.o.m.

A typical arrangement for measuring a.c.
voltages is shown at fig. 5. It simply consists of
an a.c. rectifier. the d.c. output of whic h is ap­
plied to a d.c. mi lliammeter or microammeter.

R,

•co ' mo, -
Fig. 5-Circuilry for r~ctifi~r-type c .c. voltomet~r . Th ~

horizo nto l rectifie r is ell .. th e verticc ! one is CR1·

A 2 0 ,000 o hms /volt v.e.m . with on "extended-view"
plostic cese on a 5 1 ~ " meter. D.c. and e .c. ronges
go up 10 5000 v. A sep eee te switch (o t th e left) re ve rse s
the test.leed polority for d .e. reodings, o r it tron sfers
th e le st te rminols fo r e .e, reod ing s. There e re sepe re te
ja ch with .25 o nd 1 vol t d .e. ro nges for use on
tronsislor cir cuits. Clips on th e side of th e he edle o re
for co rryi ng the le st leeds o long with th e instrume nt.

-.-

•

R 1 is the multipl ier resistor and CR 1 is a copper­
oxide half-wave rect ifier. Its back resistance is
low eno ugh to allow a small current-flow through
the meter circui t in the opposite direction when
the a.c. cycle reve rses. This tends to reduce the
the average for wa rd meter reading and produce
an erroneous indica tion; however. the effect is
e liminated by using CR:! to provide a low· resist­
ance path th at bypasses the reverse current
around the meter circuit.

T he rectifier is no n-linear at very low currents.
so 1<::: . which is several time s sma ller than the
meier resistance. is used to raise the current

ext e te r 'tl:fl<,i liv ily a lso i .. re ferred 10 as the ha sk lu ll­
ccu le current ran ge o f the meter. T he sma tter the
ru u-scate cu rrent ; the hh:hC'r the ~en~i l i\- i I Y _

Ohms-Per.Volt

Dividing the circui t resistance by the full -scale
voltage. as give n in the above examples. we find
thai for each vo lt of [ult-sca te deflect ion the
c ircuit resistance mu st be 1000 ohms in orde r
10 limit the ma ximum curre nt of a 0-1 mill iam­
meter around which th e vo ltme te r is bu ilt . This
is ind icat ive of the voltmeter's sensitivity. It is
termed "ohms-per-volt" and may quickly be de­
te rmined by dividing one volt by the full -scale­
current ra ting of the meter.a

T he voltmeter resistance for a given ra nge
then is equal to ohms-pe r-volt times the [nll-scole
voltage range. T hus the resistance of a 1000
ohms-per-volt mete r on its t tl-volt ra nge will be
1000 X 10. or 10.000 ohms. On the JOO-voll
range it will be 1000 X 100. o r 100.000 ohms.
and so on for the various other ra nges.

Simila rity we find that a voltmeter made with
a 0-50 microammeter will have a sensitivity of
20.000 ohm s-per-volt. since 1 v. -7 .00005 a.
20.000 ohms. The voltmeter resistance on the
to-volt range now will be 200.000 ohms
( :'.0.000 X 10 ). and 2.000.000 ohms on the
100-volt range (20.000 X 100) . H igher value
multiplier resistors therefore will be requi red
with this meter than with a 0- 1 rna meter.

The resistance of the vol tmeter on its different
ranges is an im portant considera tion when ac­
curate measurements are desired to be made on
h igh-impedance sources. as wilt be discussed
'illb..equent Iy.

A 20,000 ohms /volt v.a .m. with ca rrying ho nd le . Up
to 5000 volh d .e. or e .c, may be read (5000 ohms /v.
on o .c.) on a 41f.1" sca le. The selector switch has sepora te
positio ns for th. ind ividual d .e. and e .c. ran ges. The
ohms "ole cove rs up 10 20 megohms. Full-scole current

ranges o re from 0-100 JlO to 0·10 o.

fore can be used for measurements over a wide
ra nge of voltages simply by the insert ion of the
correct size multiplier resistor.

30 • CO • Janua ry, 1966



Fig . a -Ohmme ter circuit uSIn g vo ltme ter method .

.,
•.,•"'-1 A----J

0 8- - - - HI(

men! as shown at fi g. 7. \Vith term inals A and /1
open. HI is adjusted for a fu ll-scale meter read­
ing. When an unknown resistor. Hh is connected
across the meter at A and B. a lower reading
will be obtained. because the current will be
divided between the meter and R •. just as it is
with the ammeter shunt desc ribed earlier. T he
unknown resistance then is R~ = b XR"' -7'- (l 1
- I~ ). where I I is the initial curren t without
R~ connected. I~ is the meter current with R.
connected. and R .. is the resistance of the
meter. The low-ohms scale is then calibrated
accordingly for different values of R•."

T his arrangement often is used in ohmmeters
that have a 0-1 rna meter and may be identified
by the fact that the low-ohms scale calibra tions
go in the o ppo ... ite direction than those on the
high ranges.

Another shunt-type of ohmmeter circuit uses
the voltmeter method of measurement. This is
shown at fig. 8. Here the initial voltage across
R io as measured with A and B shorted. is com­
pared with the voltage drop across R I with the
unknown resistor. R~ . across A and B inst ead
of the short. R ~ the n may be found from R~ =
R I X ( E I -E~ ) + E~. where £1 is the initia l meter
reading and E::. is the meter reading with R"
connected.

R::. is an adjustable voltmete r multiplier used
to se t the meter reading to full sca le when A
and IJ are sho rted. T he volta ge across R 1 will
he that of the ba ttery. in this case 1.5 v. If R I
is 1000 ohms and the volt met er reads .5 v , when
R~ is connected across A and IJ. then R~ = 1000
ohms X (1.5 v.- .5 v.) -;.-.5 v, = 1000 X 1-;.- .5
= 2000 ohms.

T he meter ca n be cal ibrated for various values
of R~. For lower or higher ra nges. R I and the
voltmeter range are a lte red as needed. A high­
resistance voltmeter is required to offset the
effects of the meter resistance shunted across R I •

"'0 this circuit is used only in instruments having
a low-range microammeter.

1.---
1.,'-- yB--.--

Fig. 6-Series" yp4t ohmmeter circuit . R1 is the zero-ohms
ad just.

to the point where the diode characteristics are
nearly linear. Consequently. the sensitivity of
the rectifier-type a.c. vo ltmeter is somewhat
lower than that of a d.c, voltmeter having the
same basic meter movement (except with a
0-1 rna meter) . Typical values are 1000 ohms !
volt with a 0-) rna meter and 5000 ohms /volt
with a 50 ,u a meter.

Bridge-type rectifiers are often used in place
of the arrangement just described. Rectifier-type
a .c. meters are calibrated accord ing to the r.m.s.
value of a sine wave. so readings taken on a.c.
wavefo rms that are not nearly sinusoidal will
Te~ult in a degree of error. T he use of copper­
OXide rectifiers usually lim its the frequency re­
sponse to up through the audio range. bu t
crystal diodes. whic h are sometimes used. may
provide a response up to near 100 kc.

Ohmmeter

The simplest type ohmmeter consists of a
mi lliammeter or a mic roamme ter connected in
series with a ba ttery and a cu rre nt-limiting re­
sisto r as show n at fi g. 6. With te rminals A and 11
sho rted . HI is adjusted for a full -scale meter
reading. The resistance of R I plus the me te r
resistance. R m. acco rd ing 10 Ohm's Law will
then he R = E -7'- I. Using a 0-1 rna me ter. R =
1.5 v. -7'- .OOI a. = 1500 ohms. \Vhen an unknown
resistor. R •. is subst itu ted for the sho rt ac ross
A and IJ . less curre nt will flow through the
meter and it will be I = E+ ( R+R. }. If R . is
3500 ohms. then I = \.5-;.-( 1500+3500) =
1.5-:.- 5000 = .0003 a . = .3 rna . Various values of
R . therefore will produce different current read­
ings against wh ich the meter may be ca libra ted
direct ly in ohms according to the correspond ing
current determined by the fo rmula. The arrange­
menl then can be used as an ohmmete r for con­
veniently measuring resistance.

For high va lues of R . the current may be
too low to accurately read on the meter scale.
hut th is can be changed hy increasing the hatter)
voltage and R I to raise the current and provide
a "high-ohms" range. Another expedient is the
use of a more sensitive me ter such as a 0-50
nucroarnrneter.

Also. for resistances below several hundred
o hms. the ('/ulIIg r in current may he too small
to accurately note the resistance chance in
wh ich case it is better to use the shunt arrange-

,.
P,

•, I ,}- l mQ

A- - -

e J.,
'-_ _ -L-_-l

f ig . 7- Shu nt.'ype ohmmete r circui t.

~W i th the ahuve calculations a s l i~h t error is introd uced
which tncrea ...t"';; a~ R . i.. lo wered . since the lflta l cu rrent
now in the ci rc u it will be p roe re...vively raised . lhi!>
error ca n be mimmi zed by using a larger battery a nd
increa sin g R I.
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used (0 connect the un it to the circuit being
measured. This one instrument then can be used
to directl y measu re a wide range of d.c. and
a.c. voltages. resistances and di rect currents.

The d .c. and a.e . voltage ranges usuall y vary
from O':! .5 v. to 0- 1000 v., with special d .c.
ranges of 0-.25 v, a nd 0- 1.5 v, sometimes in­
cluded for use o n transisto r circu its . An addi­
tiona l range of 0·5000 or 60(}O v, is often found:
however. th is range. ins tead of bei ng se lected by
means of the switch through the regular te r­
minal connections. has a se para te jack for
the " ho t" lead. in order 10 avoid high-voltage
breakdown that may ot herwise occur th rough
the circ uitry fro m the normal term ina ls.

xtu ny models have a "polarity-reversing"
switch that does away with the need fo r inter­
changing test leads fo r different polarity re­
qu irements. This switch is often used to cha nge
be tween the a.c. and d.c, fu nctions. also.

The a .c. vol tage ranges sometimes have two
di ffere nt inputs avai lable. One goes th rough the
regular term inals fo r direct measurements on
a.c. circuits. The o ther has a separa te test ter­
mi na l wh ich is labelled output, When this is
used. a blocking ca paci tor i.. placed in series
wi th the a.c . meterin g circui ts wh ich makes it
possible to read the a.c. com ponent on a live
d.c. ci rcui t (such as at the plate of a n a.f.
a mplifie r lu be ). since the ca pacito r isol ates the
d.c. and will pass a.c. o nly.

C ur rent ra nges (d.c.) usually sta rt with the
basic ra nge of the meter and vary lip to 0· 500
mao plus additiona l ranges of 0·1 and 0-10 or
15 a . The selec tor switch usual ly ca nnot ca rry
hea vy cur rents a nd the switch conta ct resistance
may be too high for use with low -resistance
shunts. so the high ampere ra nge usua lly has
..e pa rat e termina ls d irectly to the shunt fo r the
tes t leads.

Low-cost \1 .0.01.\ have a 0- 1 rna meter with a
sensitivi ty rating of lOUD ohms per volt on both

A y.t» ,m. with a fu ll·yiew 7" mete r seele. Inp ut resist ­
ance is 11 megohms on a ll d .c. ra nge~, .83 megoh m~

on c .c. Th e meter indicates up to 1500 ...olts d .c. a nd
e.c . Cr . m.~.) and to -4000 v.ee, pec k-to -peck . The e .c.
freq ue ncy re~ponse is up to 3 mc. Resistc nces may be

rea d up to 1000 megohm~.
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A typical Y.o.m. sca le . The oh ms scc le i ~ at the to p
with a linear d .e. sca le be low it. The n cernes a
se pa ra te e .c. sca le that is slig ht ly different tha n th e
d .c. one , because on e .c. the respo nse is not qui te
linea r due to the rect ifier characte ristics. A seco nd
c .c, scale fo llows for potent ia ls be low 2.5 Y. where
the rect ifie r linea rity deparh further from that of the
high e r-yoltage ra nge s. The bottom sca le, which is
included on man y la rger Instr uments, is a d b rang e
that may be u~ed to obta in absolute c .c. powe r
measuremenh refe rred to a g i...e n base o r for taking
reletive-pewee rea di ngs. The c .c. yolta ge scales are in

red , the 0 1he rs are block .

the d.c. and a .c. voltage ranges and measure
res ista nce up to between 200.000 and 1.000 .000
ohms. More expensive models customari ly em­
ploy a 0-50 microam mete r and have a rati ng of
20,000 ohms per volt on d.c, a nd 5000 oh ms
per volt on a.c.. with resistance readings pos­
sible up to be twee n 20 and 100 megohms. Some
special models have been int roduced that use
a lower-current meter a nd have a sens itivity of
100.000-200.000 ohms per volt on d.c. a nd
10.000-20.000 ohms per volt o n a.c.

An added feature sometimes fou nd j,. over­
load protect ion of the meter against burnout.
One such system em ploys a silicon diode shunted
across the meter term inals. Excessive current
through the meter resu lt.. in a high voltage drop
across the me ter re.. ista nce. This voltage then
causes the d iode to conduct and effectivel y pro­
vide a near short that shunts the e xcess current
around the meter. A second diode. connected
in the reverse direct ion. is ..o rnetirnes added in
the event the overload takes place at the same
time the test -lead polarity is incorrect. Fuses
a lso may be fo und used to guard both the meter
a nd the other com ponents aga inst damage.

A more exotic a rra ngement provides that
when a n excess voltage a ppears ac ross the meter.
it goes th rough a tra nsistor am plifie r that then
act uates a latching relay which opens the input
circuit and thereby disconnects the instrument
from the test source. The circuit ca nnot be re­
stored until the cause of the overload is re­
moved and the relay is manually reset hy a
push hutton.

Next month we 'll take a look at the v.t.v.m .•
after which applications of both types of meters
will be discussed, •
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Part XVIII

The RTTY'er is closely concerned with the problem of detection, location and
measurement of distortion and finally its elimination. This port covers addi­

tional test equipment to aid in getting some answers on distortion.

most pupular teletype baud speeds of 45.45
(60 w.p.m.}, 56.9 (75 w.p.rn.) and 74.2 ( 100
w.p.m.). An important feature. but of less in­
terest to amateur RTIV·ers. is that according
to the manufacturer. it will accept all code for­
mats. includ ing 6.0. 7.0. 7.28. 7.42. 7.5. 8.42.
and 10.42 unit-element characters (sta rt-stop or
synchro nous). Distort ion can be measured in
circuits whose neutral loop currents are 20.0 or
62.5 rna. as well as polar circuits. The accuracy
of the set is -+- 2 percent distortion. when the
set is properly calibrated. and it has an input
impedance of 150 ohms non-reactive (series
connected to telegraph circuit) .

Theory Of Operation

The O MS-1A Distortion Measurin g Set uses
the "sho rt-pu lse theory" of measuring teletype
circuit distortion. T his simply means that you
measure individual pulses that have been
shortened . A shortened space pu lse gives a
longer murk pulse, which means marking dis­
tortion. Likewise. a shortened mark pulse gives
a longer space pulse. wh ich means spacing dis­
tortion. This type of di .. tortion was thoroughly
covered sometime back. ( If there is any doubt.
at th is point. as to what we are looking for,
rev iew figs. 75, 76, 77 and 78, showing marking
and spacing distortion. )

Figure 109 shows a simple resistance-capaci­
tance ( RC) tim ing circuit with a peak reading
voltmeter connected across capacitor C. Let us
suppose that capacitor C is charged to 10 volts
and that the charging voltage is then removed.
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T was indicated sometime back that the ac­

curacy of the author's polar relay keyer set
could be checked by simply plugging a di s­

tortion measuring set into jacks l:i and J ! l pro­
vided for that purpose. This part covers informa­
tion on the d istortion set th at was used. since a
lim ited number a re a vailable direct from the
manufacturer to radio amateurs at a special
reduced price of 575.00. The set used was an
AtJantic Research CorporationI, D istortion
Measuring Set . Model DMS-IA.

OMS-l A Distortion Set

A close-up view of the front panel of the
D~lS-1A distortion measuring set is shown in
fig. 107. (Atlantic Resea rch Corp.") T he circuit
d iagra m is shown in fi g. 108 but no c ircu it values
are given since thi s ins tru ment is patented. T his
shou ld not cause too much concern since the
material given here is not for building or dupli ­
eating the distort ion set but for the purpose of
shedding so me light upon the operation and use
of the device.

This set is completely transistorized and bat­
tery operated. It is rel atively simple to operate
and the instructions are printed on a card that
is mounted in the detachable lid of the instru­
ment. A single 8 volt mercury cell powers the
set and provides for more than 250 hours of
opera tion. It is possible to check the battery
voltage by means of the front panel meter. An
inspection of the close-u p view of the set dis­
closes that there is no ON-OFF switch on the
front panel. The set is turned on and off by
means of a set of contacts on the input jack.

T he jack plugged into the input may not a l­
ways provide a properly polarized signa l so
there is a reversing switch located on the right
hand side of the front panel. It is the slid ing
switch designated - T IP and + Tl P . This switch
reverses the polarity without opening the teletype
c ircuit thai is under test.

The set is extremely compact; it measures
3Yz X 6 1,~ X 2Yz inches ( includi ng the pro­
tec tive lid over the front panel ) and weighs
1Y2 po unds. including the battery. The set is
quite fl ex ible, since it will opera te a t the three

- 6906 Kin j sbury Drive, Dallas 3 t, Texas.
l~ Shi rley llil;hway at Edsall Road, Alexandria , Virginia.

Fig. 107- Close-up view of the DMS·l A Distortion Meas.
uring Set showing control locations a nd designations.
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Fig. l OB- Circ uit of the At la ntic Re se a rch Co rp . Disto rtion Measuring Set, OMS-l Ao

If switch S is closed. the capaci tor sta rts d is­
cha rging. The time th at it takes fo r the charge
o n the capacitor to be d issipated a nd the voltage
E to be reduced to zero is dependent upon the
capaci tance of C and th e resistance of R . The
ca pacito r C is ana logous to a reservo ir. Its storing
ability is inc reased as its va lue of capacitance is
inc reased. A h igher va lue o f R means that the
disc harge current is smaller tha n it wo uld be
if R had less resistance.

It is noted that T= RC, where T is the time
in seconds for the voltage in the above in stance
to lose 63 .2 pe rcen t of its voltage (6.32 volts) .
R is the circuit res istance in ohms, a nd C is the
capacitance in farads. C m ay be in mic rofa rads
if R is in mego hms. The va lues of C a nd R
could be se lected so tha t the time is one second .
for insta nce . The t ime constant T ca n remain at
o ne second even if the capacitance of C is de­
creased it the va lue of R is increased accordingly
so that the product o f RC is st ill equa l to one
seco nd. T he d ischarge of the capacitor is not
linea r as shown in fig. I to. In fac t. the last sma ll
port ion of the charge is longe r in d issi pa ting,
te nd ing to ex tend the time considerab ly. as also
shown in fi g. l IO. A fu rt her inspection of the
voltage-decay curve of fig. li D shows tha t the
majo r po rtion of the capacitor cha rge. as re pre­
se nted by the voltage across it. is d issipated
much ea rlier than the time a t which the capacitor
becomes completely d ischa rged (voltage across
it reaches zero va lue) . It will be noted tha t a t
u nity time cons tant ( T in fig . 1to) that the
re ma ining ca pacitor charge vo ltage is 3.68 volts
( point P ) or 36.8% of its orig ina l vo ltage of
10 volts. Conside red in the light of di scha rge,
the capaci tor has lost 63.2 % of its charge or
6.32 volts. Thus. 2T, 3T, etc., represe nt times
of twice the t ime o f t ime cons ta nt T, three t imes
the t ime of t ime constant T. etc. For in stance.
if Twas 6 m illi seconds, then 2T wo uld simply
be 12 mi lliseconds.

T he time consta nt, T, has many a pplicatio ns in
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rad io a nd e lectron ics. We are interes ted here in
its a pplica tio n to the m easurement o f d istor t ion
in the DMS-] A D isto rt ion M easu ring Se t.

The t ime constant T can certa inly be mo re
than one second by a proper se lec t io n o f the
val ue of R and C. F o r m any a pp lica t ions the
time consta nt T is a f ract ion of a second wh ich
is the case in this instance.

The value of C and R in fig . 109 can be so
chose n that. for a ll practical purposes. the volt­
age E, ac ross C. is zero at the e nd o f 22 m illi­
seconds . T wenty-two m s is the standard length
of a mark or space pulse in the 5 un it 60 w.p.m.
te le type code used by the radio amate urs. If
the di scharge ti me of C is 22 rns. then at a ny
lesse r time , such as 161;2 ms there would be a
voltage remaining across C. In this instance .
th is vo ltage would represent 25 pe rcent d istort io n
(See fig. 76) . T ha t va lue of voltage read ing on
the peak read in g voltmeter would indicate the
25 perce nt distort ion calibration point. T he sca le
of a pea k reading voltmete r can be calibrated
d irectly in per cent d istortion using th is p ro­
ced ure .

If switch S (fig. 109) is closed at the insta nt
of the space-to-mark t ransit ion a nd ope ned o n
the following murk-us-space t ransition, thi s gives
us a d istor tio n (if present ) measurement of a
mark pulse. Likewise, to measure spaci ng dis­
tortion. switch S should be closed at the insta nt
of a mark-to-space t ra nsit ion and opened o n a
space-to-mark transit ion.

It w ill be recall ed tha t the vo ltmeter across C
was a pea k reading dev ice. T he D M S-l A dis­
tort ion measuring set is also a peak read ing de­
vice. ho ld ing the highest read ing whi le ignoring
longer pulses (lower voltage. lower d isto rt ion.
s to p pu lses. as well as two o r more like pulses
wh ich occur togethe r ) . All of the switch ing,
sa m pling. etc., associated w ith the d istort io n
measurements in the DM S-1 A. is done elec­
tron ically. A faste r sp eed, such as 75 w.p.m.
mea ns sho rter pulses. T he 5 " inte lligence trans-
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in the wro ng position o r else there is littl e or no
signa l p resent .

The in terna l batte ry voltage can be checked
by rotating the selector switch. designa ted as
S;;A a nd S ;)H in the circuit d iagram (located just
to th e right o f the mete r) to po sit ion R. The
ba ttery shou ld be replaced if the me ter pointer
comes to rest to the left of the indicator line
on the m eter scale .

Nex t, the se lec to r sw itch sho u ld be rotated
to the pro pe r position fo r the circuit under
measurement ( p for po lar, 20 rna or 60 rn a }.
The P ULSE-LOCK sw itch sho u ld be placed in the
PULSE posi tio n. Pl ace the MA RK-S PACE switch in
either posit io n. Set the disto rtio n ca libra ted dial
( tu rn ing clockwise) at so me va lue higher tha n
the va lue of distortion expected . Slowly rotate
the d ia l counterclockwise wh ile obse rving the
mete r po inter ( not the d ial). Stop the counter­
clockwi se m o vement of the dia l when the meter
pointer defi n ite ly shows an u pward p ulsing
mo vement. Turn the d ial back (clockwise) just to
the po int where the p uls ing action of the pointe r
stops and read the distort ion pe rcen tage.

T he di al is calibra ted for three te letype speeds .
60 w.p. m.• 75 w.p.m. a nd 100 w. p.m. The "60"
scale wo u ld be used , since a mateur RTTY is at
60 w.p.m . If the above p rocedu re was done
w ith the MARK-SPACE switch set o n MA RK then
the p roced u re sho uld be repea ted wi th this switch
set o n SPACE . The impor ta nt th ing is that th is
pro ced ure be carried out for bot h mark a nd
space.

The se t w ill not ind icate seldom e ncou ntered
di sto r tio n which causes only lengthening of
uni t mark a nd space pulses. The se t can be used
as a n unattended monito r to indicate a ny dis­
tortion greater than a p redeterm ined leve l. Th is
is acco m pl ished by sw itch ing the P ULSE· LOCK

switch to the LOCK position a nd sett ing the dis­
tortion ca lib rated d ial to the desired p reset d is­
tortion va lue o n the 60 w. p .m. sca le. When a
pulse comes a long that is greater than this value.
the meter swings upwa rd a nd locks in to po sit ion.
The po in ter is rel eased to ret urn to its no rmal
po sit io n by p ress ing the SlGS b utton.

It will be reca lled tha t the distortion set ca li ­
b ra t io ns for 60 w. p.m. are fo r a baud speed of
45.45 a nd a n ele men t time le ngth of 22 mill i­
seco nds. This. in turn . means that the sq ua re
wa ve generato r signal to the input to the Po la r
Rel a y K ever T est Set must be set to 23 cycles.

~.
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Fig . l 09-Ba sic R·C timing circuit d iscussed in the text.

rnitti ng" pulses of a 75 w.p .m. signal arc 18
milliseconds long. T he time base of our measure­
me nt must be narrowed down. This is done by
reducing the resistance. R, in fig. 109. This is
do ne in t he Dr-t1S-IA and the sa me sca le a nd
d istort ion calibration is used. T his is true for
the var ious other code speeds covered by this
distortion measuring set.

A moni to r to give a n ala rm on distortion ca n
be devised using the afo reme ntioned RC net­
wor~ . A circui t may be set up so that any pul se
coming along , wh ich is sho rter than the standard
pulse (with its subseq uent sta ndard time base ).
will tri p a flip-flop circuit which in tu rn se ts o ff
an alarm . T he shorter the pulse. the h igher the
cha rge left in capacitor C. fig. 109 . T he flip-flop
circu.i t may be prese nt to opera te at any prede­
termined voltage. T his p re dete rmined voltage
represents some distortion calibrat ion point. A
momtor a larm the n can be devised so th a t it
sounds a n a larm at the preset level of d istortion.

Operation Of The OMS·1 A

A c lose inspection of the fro nt panel o f the
close-u p view of the DMS·lA makes its o pera­
tion a lmost self-exp lanatory. There are ve ry few
controls. a nd the func tion o f each of these is.
for the m ost pa rt . obvious.

The test set is connected in series wit h the
local loop o r teletype c ircui t to be c hecked for
d istort ion . Two good exam ples of th is can be
f~und in the Pola r Rel ay Keye r Test Set p re­
viously covered . An y distortion present in the
plate circui t of the 6AQ5 keyer tu bes may be
measu red by pl acing the DMS-I A se t in series
wit h the plate circu it of the two keyer tubes.
This is acco m plished by plugging one end o f a
patch co rd into the inp ut jack o f the DM S· 1A
d istor t ion m easu ri ng se t a nd the other e nd of
the pa tch cord into jack 1~J, 14 or h ( fig. 101 ) .
A~y distortio n present in the keyed output ci r­
CU It of th e polar rela y circ ui t m ay likewise be
measu red by placing the DMS-IA set in series
w ith this ci rc u it by the use o f jack Jfl o r JIO.

It is a sim ple matter to use the D~l S-IA d is­
tor tion measuring set. It is placed in series wit h
you r local loop or o ther c ircu it w he re teletype
distort ion is suspected to exist. T h is is done by a
plug to the set's inp ut jack. JI . as show n in the
circuit o f fig. 108. It ma y. o r may not be neces­
sa ry to reverse the polarity switch. des igna ted as
5 1 in the circu it. and as + TI P and -TIP o n the
fron t panel. P ress SIGS button . S f, located on
left side o f front pa nel under the meter. If
s ignals a re present in the c ircuit . the meter wi ll
pulse when the po larity swi tc h is correctly po si­
tioned. If th e meter does not pul se up a nd down
(usually somew here arou nd half sca le) then th is
is a 1000 indication that the polarit y swi tch is
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Fi g. 111 - The model OMS-I A-5, an impreved d isto rtio n
mea suring set with d irect meter ca libration.
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and devices. Most of their disto rt ion measurin g
sets a re for commercial applicat ions and are quite
sophistica ted . as well as expensive. The Dl\I S-IA
series is made in quite a num ber of differen t
models. such as DM S-IA-I. DM S-IA-2. e tc. Of
particu lar inte rest to the amateur RlTY'er is
the DM S-IA-5, shown in fig. 1t 1. In th is set
the distort ion can be read directl y fr om the
meter. which has a scale calib ra ted in distort ion
percentages.

Next Month

In the last few insta llments the au thor covered
a number of subjects related to RlTY. It was
necessary to cover these subjec ts in o rde r to give
the reader a rounded background in order for
him to more fully understand much th at is yet
to come.

Next month we will return to the "hard core"
of RTIY, namely the tele type machine itself.
This will initiate the coverage of servicing,
main tenance, and adjustments of Telet ype equip­
ment. Where possible , photographs. with identi­
fying charts for a ll major parts and lubrica tion
po ints will a lso be given.

Subsequent installments will de lve deeper in to
the innards of the Teletype machine, giving
specific and detailed inst ruc tio ns for adjustments.
spacings. spring tensions, etc. T his is a must for
anyone faced with the necessity of caring for h is
ow n machine (and who isn't? )

[To be continued]

If the square wave gene ra to r frequency is
increased. the pulses will be shor ter tha n 22 ms
and the distort ion meter will give a false di s­
to rtio n reading. Th is is easily de monstrated by
inc reasing the frequency and checking wit h th e
d istortion meter. The false reading increases
with the frequency. T his is easi ly de tected since
it gives a readi ng of distor tion fo r bo th mark
and space since both pul ses a rc shorter than
22 ms.

If the square wave generator is set to a fre­
quency lower than 23 cycles the square wave
pulses from the genera to r now become longer
than 22 ms fo r wh ich the set is ca librated. D is­
tortion could be present in the relay keyed output
due to bias distortion in the rela y and the di stor­
tion set would not show it unless the shortened
pul se was less than 22 ms. Eve n then the read ing
would be less than th e actual distort ion presen t.

Co nsider a frequency of 15 cycles whic h
would give 30 square wave pulses (half cycles}.
1/ 30 = .033 or 33 milliseconds which would
be the length o f one pulse. Bias distort ion of
25 percen t present in the circuit would lengthen
one pul se to 4 1 ms and shorten the other to 25 rns.
Since 25 ms is more than the 22 ms for wh ich
the distortion set was calib ra ted. the se t would
not ind ica te th a t any disto rt ion was present. It
can be seen from this. th at it is important that
the sq uare wave generator be set at 23 cyc les
and tha t we have some means of know ing that
the generator ca lib rat ion is right if we doubt its
accuracy.

The use of the DM S-IA set in connect io n with
the author's Pola r Relay Keyer T est Set was
co vered fi rst since it has bee n thoro ughly de­
scribed and discussed. The DMS-IA set may
just as readil y be used to measure RTTY d is­
tort ion in any RTTY circuit adjusted for e ither
a current of 20.0 or 62 .5 rna. This includes local
loop circuits contain ing either the teletypew riter
keyboard tran smitter con tacts or selec tor mag­
net coils or both. such as circuits shown in fi gs.
24 and 25.

Other Distort ion Se ts

T he Atl ant ic Research Corpora tion makes a
complete line of teletype distortio n measuring
sets as well as num erou s associ ated inst ruments

New Amateur Product
-------------------------------------------------------------_.

Pennwood Numechron Co.

P EXN W Oon an nounces a new addition to their
line of e lectric clocks. C alled the Satellite,

it has a plast ic case. recessed 3-D grill type face,
different colored numerals. go ld escutcheen and
a ful l-vision windshield type window. It comes
in severa l color combina tions. The unit sells for
$ 11.95. For more information write to Penn­
wood Numechron Co., 7249 Frankstown Ave.,
Pittsburgh 8, Pa. 15208, o r circle 70 on page 110.

.--------------------------------------------------------------
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YAGI FOR

A ELEMENT QUAD·

METERS
BY RONALD LUMACHI,':' WB2CQM

This antenna is designed for optimum side re;ection and front to bock
ratio to aid in picking up that elusive signal buried in the QRM. In this

quod-yogi combo the yogi element is driven.

T
il E increased pa rt icipat ion in the realm
of ama teur radio necessitates the need
for more sophisticated and e laborate

equipment. At o ne time. the dipole. 20-30 watts
of a.m ., and a grid leak type 1.T.f. receiver were
all the components necessary to "work the world"
at leisure. Today's improved methods of com­
munication. elaborate receiving appara tus. and
a reasonable 2-3 element beam array are not
truly sufficient to combat the chaos on the high
frequency bands. T his beam antenna article
presupposes the (act that a three element beam.
because of its inhe rent shortcomings. cannot
cope with th e QRl\I level to the side and rear
of the listening sta tion .

For example. most cast coast amateurs will
not a rgue the fact that a yagi's 2S db front-to­
back ratio is unable to ca ncel out signa ls emitted
from the ce ntra l and western sta tes while Eu ro pe
and East a re bei ng scanned. They will a lso
agree th at the gai n of the 3 element array. in
conjunction with even modera te power. is suf­
ficient to project a signal to even the most remote
parts of th e world: however. listening for the
faint 52 reply in a backdrop of 57 QRl\I is
disheartening . Carrying this antenna problem to
its logical conclusion. a design was arrived at
fo r maximum attenuation to the side and rear.
with perhaps some slight sacrifice in forward
gam.

This quad appendage project is geared pri­
mari ly toward the amateur who presen tly boasts
a commercia l yagi ins talla tion and who has. at
least on o ne occasion. wished for improved
side and rear reject ion. T aken into consideration
in the subseq uent text is the beam-less sta tion
with a di scussion related to the simple construc­
tion of the three element yag! compo nent.

Much work by amateurs has bee n undertaken
in pe rfecting the q uad syste m with yagi addi tions.
and the results have sti mulated this beam
project a long those lines. However. this system
added a quad director and reflector, parasitically
coupled. while maintaining yagi matching and
feed points exactly as found with only some
sligh t element resonance adjustments. Primary

-13 Bay 26th Street, 8 rooklyn , New York 112 14.

justifica tion includes a reaso nab ly accura te
knowledge of the yagi's driven e lement input im­
pedance since most commercia l beams incor­
pora te the driven dipole as the exciti ng source.
Rudimenta ry data depicts the high current in put
terminals of the dipole as a roughly 72 ohm
load wit h only slight variations in the practical
installation. Consequently. an estimate of rea­
sonable accuracy concerning the load impedance
can be assumed. Data concerning the h igh cur­
rent points of the quad are dive rse. However.
pe rsonal experiences indicated a roughly 100­
120 ohm antenna line terminus. Needless to say.
alte ratio n of the quad feed point for im peda nce
matching is cumbersome and the amateur usuall y
tolerat es the excessive s.w.r.

Of equa l import in choosing to feed the yagi
e leme nt was the ve ry convenient method of
freq uency adj ustment. The telescopi ng pro vi­
sions of the yagi elements in conjunctio n with
very accurate len gth versus frequency form ulas
provided simple element- to-element re lation.
ships. With the drive n quad. stubs are the usua l
method of altering frequency. however. the
geometric and electrical ba lances are disturbed
by these additions. It might be well to mention
that perhaps some loss to the low angle of radi­
ation results with yag i drive.

This was considered and overlooked in light of
the more accurate adjustment procedures as
well as the little emphasis placed on the fo rward

View of the com p le te 5 element 20 meter quod .yogi
o nl e n na atop the ma~t .
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Parts list
Q uo d Com ponent s

2 pieces 12" X 12" plywood l-1" th ickness.
2 Nu·Rail # 40 floor flange s P/. " r.r.s.'
6 Fibreglass hollow sp reade r arm s.2

16 carriage bolts, nuls, washen 2~" X l~".

2 rolls # 1"" copper wire 72' .
S leng ths of 12" X 1%" wooden dowel.

"",1'1 . ' 1 R"

~- ,-~- e'
,. ,- -

~

Yagi Components

3 I~ngths of 12' X 1 ~" c .d. tubing 0 .05S" wall thick.
ness.

6 le ngth of 6 ' X HI " o .d. tu bing 0 .05S" wall thtek-
ness.

6 lengths of TV masting, 10'.
6 sta inle ss stee l hose cla mps 1~".
6 stainle ss steel hose clamps ",," .
1 length of wood en dowel ",, ' X l Y.!" .
3 Rc;to-Iock sca ffo ld clamps l W' I.P.S.3

IAvailable from: Hollaender Manufacturing ce., 3S41
Spring Grove Avenu"" Cincinnati 23, Ohio, or, Wh ite·
head Metals Inc., Milik Street, Carteret, N .J.
2United States f ibreglass Co., 5101 NW 36 Avenue,
Miami, Fla .
JRota .lock, 1013 Pardes Street, Serk eley, Califor nia .

scaffolding where length s of pipe are fitted per­
pendicular to each other. The 1v.. " units worked
perfectly and provided a rigid boom-eleme nt
connection with the tightening of only one bolt.
The yagi elements consisted of two 6' lengths
of 1-% " 0.058" wall tubing inserted 6" into each
end of a 12' length of I~ .. 0.058" wall tubing.
A small hole was drilled th rough the interlocked
elements and secured with a self-ta pping screw
for a low loss elect rical bond. Inch and a quarte r
TV masting, ( 10' lengths) available universall y.
were inserted into each end of the 1%" un its
and adjusted to reso nance (fig. I ) . Since subse­
quen t adjustments will probably be made with
each element due to installation pecu lari ties.
slit the 1% " tu bing lengthwise about 2" and
insta ll a IVi 'o stainless steel hose clamp over
the joint. facilitat ing a telescoping movement.

After com pleting construct ion of the driven
element yagi componen t. measure the exact
center of the 1liz " tubing and cut th rough with
a hack saw. The excit ing element is in essence
a dipole and must be insula ted above the ground
potentia l of the boom. A 4' length of I~ ..
diameter wooden dowel serve as the insulator.
Several coats of varnish protected the raw wood.
Three stainless steel hose clamps (4") secured
around the tubing and the wooden dowel sup­
ported the elements and have proved adequate.
In this high current application. the wood has

Fig . 2-Element location and sp a cing along the 30'
boom of the 5 element quod yogi.

"

1>. ' . " 0< ­
(18 1" S4A'p )

Con struct ion

A 30' (compromise) boom spa n was ch osen
in order to keep the breadth of the an tenna
reasonable and to provide minimum spacing
with out sacrifi cing performance. Since most
existing insta lla tions will fall short of the boom
length. ad di tio ns will be necessary. Five foot
lengths of 1% " 0 .0 . tubing ( V. .. wall ) were
butted at each end of 'a 20' boom and secured
with two ha lf shells cut from similar tubing.
Automobile muffler clamps over each butt com.
pie ted the exten sion. A length of nylon rope
was installed to reduce the sag and secured about
three feet above the boom-mast bracket via a
mast extension.

For those with no previous beam system.
yagi construct ion was accomplished rather
cheaply and simply by utilizing a product man u­
factured by Rota-Lock, Berkeley. California .
These units were designed for rap id assembly of

gain factor. I might also mention that maximum
ga in and minimum signa l a ttenuation to the
re a~ do not occur simultaneo usly, and one is
available to th e ama teur only a t th e expense of
the other.

• •. '...:j", ";
, I, ,
I ,

Fig, 1-0vera ll view of the q uad -yo gi five elemen t
a rray fo r 20 mete n ,

View o f two inter locked members of the array using
a on. bo lt a d justme nt Rete-Leek mode by the Up-Right

Scaffolds, 1013 Pardes Street, 6erk el~y, Cal ifor nia .
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Sp ide r construction showing th e two ve rt ica l fibreglass
membe rs wedged in place .

bee n a sa tisfactory insulator. A more deta iled
sketch is shown in fig . 2.

Q uad Const ructio n

The spide r co mplex was designed arou nd an
a luminum flange t % " 0.0. (with set screws)
and a 12" squa re of IJ2 or 3A " plywood . A H4 "
hole. centered on the plywood, allowed for
moveme nt o n the boom. Since the fibreglass
arms we re hollow. with an inside diameter of
11h". dowels o f equa l diameter, 12" long. were
cut a nd attached at each right angle corner of
the plywood by dri lli ng and install ing 2" X '-4 "
ca rriage bo lts a nd nuts. To prevent the dowel
from splitti ng. -sma ll half shells made from a
length of TV masting we re drilled and placed
betwee n the bolts and dowel. This rather crude
but effi cient spider un it ma tes perfectly with the
spreade r arms. To ease construction. the two
upper support a rms were assembled at ground
level by simply placing the spider dowel into
the fibreglass base for a "jam fi t" .

T he perimeter of the quad reflecto r measured
72'S" and the director elemen t measured 69 '

( resonance at 14 .270 kc ) . Heavy fo rm var # 14
wire was stretched and marked along its length
(fig . 3 ) with a sma ll da b of whi te pa int. YII "
holes we re d rilled in each fibreg'lass arm 12' 9"
and 12' I" above the hu b of the reflector and
director respectively. The wire was installed
horizontall y between the two upper elements
and the remaining lengths a llowed to hang fre el y.
T he yagi elements and q uad components were
the n posit ioned on the boom (fig . 4 ) while still
a t ground level convenience. The ante nna was
then ra ised about 9' and the four remaini ng
lower support a rms lifted fro m the tapered ends
and fi tted into the dowel rods . The dangling
wire was then passed th rough the lower ve rt ical
support a t the pre-d rilled po ints and the two
loose ends bonded togethe r and solde red com­
plet ing the closed loop. T he ante nna was then
ra ised to its operating heigh t fo r the com pleted
install at ion.

Pe rfo rmance

On- the-ai r performance a t an ope ra ting he ight
of a bout 40' has netted ex tremely grat ifying re­
sults. For example, a loca l 5-9 / 40 db signal was
a ttenuated below the noise level when the an­
te nna was at right ang les to that sta tion and
the signa l reduced to S4 wi th the back of the
antenna pointing in that direction. T hese figures
are certainly an adva ntage to the D X'er ever­
sea rchi ng for the rare o ne that ca n now be heard .

O ut to the m utual im pedance affects of the
close spacing. the rad iation resistance measured
appro ximately 40 ohms. Those with the modified
commerc ia l yagi syste ms can easily adj ust their
ma tching de vices for a pe rfect power transfer.
however. for the average homebrew insta llat ion.
connect the ce nter conductor and shield of the
coax to each dipol e element di rectly.

Feedi ng a balanced dipole with an unba lanced
coax see med to produce no ill results. I pur­
chased a 1:1 balun fo r $ 10 from Fugle labs.
18 35 Watchung Ave.. Plainfield . New Jersey
and it proved worthwhile . The coax is now free
from r.f. and the bridge shows a very low s.w.r. •

Simple Mobile Power Source
BY V ICTOR H. ORT EGREN,'" W 6WF R

N
O W yo u ca n go mobile withou t a d .c . to

d.c . supply if you car has an a lterna tor
in ste ad of a ge nerator. Wh en the auto­

mobile salesman sa id tha t the ca r had a three
phase a lternato r I sta rted chec king, Sure enough,
it was 3 phase. It took a litt le fishing to find the
single phase pa ir o f the th ree wires leadi ng from
the field wind ings to the di odes.

I connected directly to these two wires. before
the diodes. a nd came out to a duplex a .c. re­
ceptacle a nd a 0-130 v.a .c. meter and mounted
both be neath the dash. (The voltmete r can also

- 199 Random Way. Pleasant H ill, Califo rnia.

serve as a tachometer.') T he output is abou t 80
cycles.

At the peak engine r.p.m. it is possible to ge t
130 volts a.c. output. I have bee n ope ra tint: a
K\VM-2 s.s.b. rig o n thi s for 10.000 miles now
and it has held up fine .

When driv ing in heavy tra ffic some extra
shift ing is required to hold the engine r .p .m. at
the correct level for a J 17 volt ou tput, If the
voltage drops or rises the transmitter frequency
is not too sta ble. A voltage swing of 95 to 130
volts seems to have no adverse a ffect on the re­
ceiver stability . •
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The WaltH' Ncverte r, Mod el 3"'6. a band.
switched 6 and 2 meter receiving converte r.
It is Q com pletel y self-contc lned package that
makes a nice appearance 0 1 show n here
p laced on top of a rece ive r from where it
a lso may be conven iently ope rated. The d.
ga in is of the left, the ba nd/ra nge switch js
at the center with a pilot lomp at th e right.

CQ

The Waters Nuverter Model 346
V.H.P. Converter

BY WIL FRE D M . SCHERER.. W 2AE F

I

T
HE Waters Nuverter. Model 346. is a
v.h.f. recei ving conve rter that is some wha t
of a departu re from the run -o f-the-mill

ones to which we a re acc ustomed. First of a ll. it
consists of IH' O converters combined into a sing le
package a long with a se lf con tai ned a.c. operated
power su pply. One conve rte r is fo r 6 meters,
the othe r is for 2 met ers. Either o ne ca n be
chosen wi th a panel switch tha t also se lects
three different crys tals fo r each conver ter to
cover a wide range on each band when the
un it is used wit h a ham-band-only receiver.

N uvistors are used th roughout ensuring ex­
ce llent f ro nt-end performance and a t the same
time cutting down the overa ll physical height
of the unit whic h otherwise would be required
if conventiona l vacuum tubes were used instead.
T his leads to another innovation. namely. the
packaging of the Nuverter into a small size case
tha t is trim and neatly styled. eliminating the
unsightly chassis-type of v.h .f. gear such as
ordinarily seen.

Other features include : separate 50 and 144
mc antenna connectors for 50 ohm inputs to
each conver ter, normal h.f. antenna input for the
regular receiver that is used as the variable i.f.,
output jacks from the crystal heterodyning os­
cilla tor in each converter for possible transceive
operation. built-in heating element to maintain
uniform crystal temperature as long as the a .c.
power cord is plugged in. provisions for apply ing
a .g.c. from the receiver. r.f. gain control.
auxil iary plug for connecting external mobile
supply.

"T echn ica l Direct or. CQ.
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All the r.f. circuits. crysta ls. antenna inputs .
i.f. ou tput. receive r in put and power a re switc hed
a utomat ica lly for the ope ra t ion co ncerned when
a nyone of the conve rte rs is turned on or off.

Pe rformance-wise the Nuverter is rated for
a maxinunn noi se fi gure o f 4 and 5 db on 50
and 144 mc res pect ively. and with a 4 mc band.
wid th at 3 db dow n tha t covers the e ntire v.h.f.
band in each case. Image and i.f. rejection is
given as 70 db minimu m. A nte nna input and
i.f outpu t im pedances are 50 ohms.

Circuitry

Both converter sections have a n inductively.
neutra lized r.f. amplifier using a semi- re mote
cutoff 6 D54 Nuvistor wh ich is fo llowed with a
6 D54 mixer. Three tu ned circuits are used be­
tween each stage to provide a flat 4 mc bandpass
with high skirt selec tivity for im proved rejection
of out-of-band signals such as may produce
images or i.f. signal feedthrough . O n 2 meters
there is a single-tuned input and on 6 meters
the input is double-tuned.

For 6 meters. a 6CW4 is used as a straight ­
forward overtone-crystal o ...cillator with a par­
aile l-tuned plate circuit. The crystal frequencies
are: 21.5. 22 .1 and 22.7 mc ( 3rd overtone)
each of which produces an i.f. output of 28.5­
29.1 mc on signal ranges of 50-50.6. 50.6·51 .2
and 51.2-51.8 mc respectively. for which the
mixer-output tuning is centered on 28.8 mc.

On 2 meters. another 6CW4 funct ions as a
cathode-tuned overtone oscillator with frequency
tripling in the plate circuit. The 3rd overtone
crystal frequenc ies are: 33 .833. 39 .033 and
39.233 me, each of which when tripled produces



the 28.5-29.1 me i.f. for the band ranges of
144.0-1 44.6, 144.6- 145.2 and 145 .2-145.8 me .
From the i.f. ra nge and the 600 kc band seg­
ments. it is obvious that the setup was intended
for use with Collins s.s.b. gear ; however. this
does not preclude operation with other receivers.
As a matter of fact . even wider band coverage
may be realized with any receiver that tunes
across the whole ten-meter band. For in stance:
we copied translated signals from OSCAR III on
145.875-145.925 me usi ng the Nuverter with our
H a ll icra fte rs SX- I 15 tuned to 29 . I75-29.225 me .

The i.f. ou tpu t is taken from a tap on each
mi xer pla te coi l a nd is fed through a 50-ohm
6 db ntte nua to r tha t provides a ma tch to the
50-ohm input of the communica tions receiver
which is used as the va riab le i.f. It also minimizes
the pos.. ibiJity of overloading the receiver. Con­
sequently. yo u don't get a loud roar of no ise
fed to the receive r that deludes you into thi nking
that you have an exceptionally hot converter.
If you're so inclined to being fooled. you can
cut out the attenuator and bring up the noise.
A s is, the Nuverter output is high enough to
override the in herent noise of any high-quality
receiver.

Power Supply

A transfo rmer-type of power supply uses a
ha lf-wave silicon-diode rectifier and R-C filter­
ing. Another rec t ifi er, connected to the hea te r
supply. furn ishes a variab le d.c . bias tha t is
applied to the grid of the r.f. inpu t stages to
provide a means for controll ing the r.f. ga in.
Whe n a.g.c. from the i.f. receive r is to be used
o n the Nuverter, the d .c, bi as is di sconnected by
removi ng a jumper on the rear of the unit. and
the receiver a .g.c. is connected instead to the
grid and gain-control side o f the ju mper ter­
minals.

Pla te voltage is not regulated. so like with
o ther conve rters that do not have such regula ­
tion, a slight oscillator-frequency shift may be
experienced with c hanging line voltages. In
many cases this may be inconsequential. unless
severe recurrent power fluctuations occur.

The heate r-sup ply potential is 2.6 volts and
the uvistor heaters therefore are connected in
series-parallel. T his also permits operation from

a 12 v.d.c, mobile source. for which an auxiliary
plug is pro vided along with connect ions for
plate power also from an external mobile supply.

Sw itch ing

The tube heaters in the r.f. section of each
converter are automatically turned on and ofT
with the band-selector switch. according to
which converter is to be used: however. to
minimize frequency drift. the heaters of both
oscillator tubes remain on as long as either con­
verter is in use. Plate power is conti nua lly a p­
plied to all tubes at the sa me time.

Whe n the switch is tu rned off. a ll plat e a nd
heater power is re moved and a heat ing element
in the c rys ta l com partmen t is con nected across
the 117 v.a.c. power line in order to mainta in
a rela tively un iform crysta l temperature for
eliminating wa rmup drift when the converters
are first turned on.

T he selector also changes the i.f. output con­
nector from one converter to the other. and
when it is placed at OFF. it automatically trans­
fers h.f. antenna to the i.f. output jack and thus
feeds it directly to the communications receiver
for normal operation.

Construct ion

The Nuverter is built in a low U-shaped
chassis that is entirely enclosed wi th a tight­
fitting Ll-shaped cover. Extensive shie lding is
used throughout with separate compartments
for the different stages . The tri ple-tuned c ircu its
a lso are isola ted w ith shields. All the met al parts
used for shield ing. the chass is a nd the cover arc
copper plated and high-quali ty com ponents are
used.

The Nuvistors and the screws of tun ing slugs
wh ich protrude outside of the enclosure are pro­
tected under a baffle plate supported on metal
standoffs . The entire unit is installed in a com­
pact wrap-around type of case. the size of wh ich
is 2¥M" X 6V2" )( 71/.&" ( H.\V.D.) . A typical
Wate rs-pa tented reversible panel is included to
allow the Nuverter to be placed horizontally on
top of or vertically next to the commu nications
receiver with the Nuverter-panel labelling
oriented accordingly.

[Continued on page 103]

Inside view of th e Woters Nuverter. Shie ld
partition s sepa ra te th e 2-meter conve rter
sectio n in th e fo re g ro und, th e crystal-osci lla .
to r porti on a t left ce nt er, th e power supply
at rig ht cen ter, and th e {)·meter converter
along the to p edge . Air-wo und coils are used
on 2 meters, nylon coil forms on () meters.

•
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Putting The NC-183 On S.S.B.
BY KEN SCHOUTEN ,'" W 6DDA

This article was written for the amateur who is unable to afford a new
receiver or the amateur who enjoys meeting the challenge of conversion .
Here is a junk-box method of extending the useful life of a fine old

•receiver.

A:
0 UT four yea rs ago. a friend of ours,

W6ASW. with whom we have held
weekly schedules on 21 me, a. rn . phone

for the past ten yea rs, played a d irty trick on llS­

he went sideband.
This left three paths of action open to us. Buy

a new receiver, drop a friendship of more than
thirty years. or rebuild our present receiver. an
NC· 183 purchased in 1948 and unaltered.

Being almost sixty years of age at the time
and with more than forty years of amateur op­
erat ion behind me, the old bui ld it yourself bug
bit hard, so we decided on moderate surgery fo r
the veteran receiver.

A little re-engineering, as suggested in an
ar ticle in CQ I and the construction of a 300 watt
home built Iinear- took ca re of the transmitt ing
problem.

Receiver

Of course the first requisite of a receiver on
sideba nd is stability. The 183 came equipped
with some built in frequency drift, so that was
the first problem to solve. This pro ved to be a
very sim ple th ing to beat and was accomplished
in the following manner.

T he first step was to short out Cr.7. This ca­
paci tor is located among the cluster of low fre­
quency oscillator coils. With the set upside down
on the bench. front panel toward you. these
coils are on the left and in the fro nt.

Unfasten the bracket holding C47. CM and C l}-I.

l eaving these ceramic capacito rs soldered to
their respect ive coils. bend the whole assembly

·17 18 Lock Berry Road. Winter Park. Florida.
18 linkley. W ., " Put Your Ranger on Sideband," CQ.
September 1959. p. 41.
::Smith . H . L., " An Eco nomical Half Gallon Linear,"
CQ. March 1958. p . 28.

forward. T his will facilitate the short ing of ca­
pacitor C~j'j .

Second. remove the blue wire from pin 3 on
the 615 oscillator socket, V to and solder it to
the vacant pin 4 on the same socket. Then solder
a 350 mmf silver mica capacitor be tween pins
3 and 4. This ta kes the place of the shorted C57.
Retuning of all oscilla tor coils will be necessary
after this operation.

The product detector circuit was taken from
the ARRL Handbook. The PliO NO-RADIO switch
leads in the receiver sho uld be disconnected
from the PHONO-R ADIO switch and so ldered in
the radio mode, after which the switch is re­
moved and a triple pole double throw wa fer
switch is installed in its place. This gives us
eithe r diode or product detection.

Four tie point bars. a nine pin socket, a metal
angle bracket to suppor the socket and a 12A U7
tube are needed in add ition to the wafer mode
switch in order to co mplete the revision.

A five terminal tie poi nt bar # 1 supports the
connections of the radio phono wires that were
removed from the switch. T ie point bar # 2
supports the 0.00 1 tu bular audio coupling ca pac­
itor from the plate of the 12A U7. T ie po int bar
# 3 supports the plate resistor of the 12A U7 and
tie point bar #4 is used to connect the various
resistors and ca pacitors to the socket of V 7. A
6SN7 repl aces the 6H6 detector a .v.c. in V 7.

In order to increase the output of the 6517,
b.f.o. the shielded wire is unsoldered from pin
8 of Vo and C 71. Bend the ends of this wire out
of the way and leave it in the chassis. Now install
a piece of RG·59 /U in place of the shielded
wire and solder it to pin 8 of Vo and C71. An
r.f. choke is used to replace R:Il'o feed ing the plate
of the b.f.o.

[ColJ/inued a ll page 98 )
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Fig . 1 - C i rcu it o f the
product de tecto r an d
mod e switch used for p ut.
lin g the NC·183 o n s.s .b .
The mode switch is shown
in th e s.s.b. position . All
r. shlon are 1h wott a nd
th e ca poci lors or. in mi.
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SERIES TYPE TRANSISTORIZED
REGULATED POWER SUPPLIES

BY MORTON H. BURKE.* K2ENU

The widespread use of regulated d.c. power supplies in transistorized equip­
ment requires that techn icians be acquainted with them. The mechanics of the
common series type transistorized regulated power supply is described for the

purpose of clarifying the operation of such units.

A
EGULAT ED d.c. power supply provides a

constant d .c. output voltage with only a
small amo unt of a.c. ripple superim­

posed upon it over varying conditions of chang­
ing input line voltage and changing load current.
For example. a typical transistorized power sup­
ply might have the following specifications. It
would be a variable power supply adjustable
from 0 to 24 volts. It would regulate at a ny
voltage with in this range over a current range
from 0 to 5 am ps. The amount of regulation one
could expect from such a supply is 0.0 I% and
the ripple conten t of the out put wou ld be less
tha n I mill ivolt peak to peak over an input line
variation fro m 105 to 135 volts. T his 0.0 1%
regu lation is usuall y considered a percentage of
full output. or in the example under disc ussion
0.0 1% X 24 vo lts or 2.4 millivolts. T his kind
of performance is read ily obtainable with pres­
ent day design techniques.

The most common type of transisto rized
power regulato r is the "series" type. The sec­
tions that form such a supply are shown in fig. 1.
Section I, Block A, A.C. input- Regulated power
supplies are always transformer coupled to the
a .c. input tine to provide electrical isolation be­
tween the power su pply output and a.c. input
line. In addit ion the use of a transformer allows
the designer a large measure of design freedom.
since he can obtain almost any output volt age
he desires by changing the turns ratio of the
transformer secondary winding.
Sect ion I, Rlock B, Rectifier and filter- Before
the d .c. is finally converted to its regulated low
ripple condition. it is crudely converted to d .c.

- 9 Green brte r Ro ad . O akh urst, New Jersey 07755.

by a full -wave rect ifier. In transistor circuits a
full-wave bridge rectifier as shown in fig. I is
usually used. However a two diode full-wave
rectifier could also be employed. But most de­
signers prefer the bridge rectifier because they
can avail themselves of the full voltage across
the secondary winding of the transformer.

The capacitor shown on the output of the
bridge rectifie r provides what is commonly called
"brute force" filteri ng. That is. if the capacitor
is large enough (500 mf is co mmonly used in
low voltage supplies) the time consta nt. the
product. R X C. of the capacitor in farad s and
load res ista nce in ohms. will be so la rge that the
capaci to r will discharge at slower rate th an the
rectified voltage from the bridge is changing. As
a result . the capaci tor has a tende ncy to hold
its voltage. thus providing fi ltering for the d.c.
Note that Section I o f fig. I is a conventiona l
power supply which is providing Sec tion II with
unregula ted. crudely fi ltered d .c. Section II will
pro vide the sophisticated circuitry necessary to
convert the output of the bru te fo rce power
supply of Section I into a highly regulated. low
ripple voltage.
Section II, The Regulatcrc-Every series regulator
circuit contains the component parts shown in
Section II of fig . 1. All regulators of this type
operate on the so called feedback principal. T hat
is. a portion of the output voltage is continually
monitored by a comparator which compares a
sampled fract ion of the output with a stable
voltage reference source. Any d ifference be­
tween the two voltages is amplified in an am­
plifier stage. and this result ing signal is applied
to a trans istor wh ich is in series with the output.

- - - - T- - --
I

Fig. l - Basic b lack d iagra m of a
transisto rized series type regu·
lcted power supply. Section I is a
conyentianal bridge typ e po wer
supply a nd Section II is the regu·

lator circuit.
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Fig . 2-Circ uit of a bosic b ut operationa l regula to r
circui t. Th e o pe ratio n a nd li mitations of ' hs funda­

mental circuit is exp lained in the te xt.

This amplified difference signa l is a pplied to the
ser ies transistor in such a wa y as to cause it to
compensate for the change in the outpu t voltage.

and this quant ity must a lways be equal to V ... t ,

The opposite is a lso true. That is. as R:.:. is made
larger and R 1 smaller. the output voltage Vo will
decrease. However. in a circuit such as this. the
lower limit that the output voltage ca n be re­
duced to is the value of V ... s, If the sam pled
voltage. V., were to become less than V••10 the

base of Q. would become negat ive with respect
to its em itte r. and tran sistor QI would be cut otf
and could not function as an amplifier. As a
result of this requirement. low voltage supplies
of thi s type must have a low volt age zener diode
as a refere nce.

With the base voltage of QI estab lished. QI
will conduct curre nt th ro ugh resis tor R:1• Th is
resisto r serves a dual funct ion: it is the collector
load resistor for QI and a lso provides the path
for the bias cu rrent for ser ies transistor Q:.:. . The
regulator action of series transistor Q"! can be
easily understood if the reader will recall that
collec tor current in a transistor used as an em it­
ter follower is {3 times the base current. ( Refer
10 fig. 2. note that the load R c is in series with
the emitter of Q"! and th at the output voltage is
deve loped ac ross this load resistor. T ransistor Q~

is in effect operated as an emitter fo llower.)
Thus a sma ll cha nge in base current can cause
a la rger change in collec tor current. This is the
same as providing a variab le resistor in series
with the load that can compensa te for changes
in output voltage.

\Vhat happens if the output voltage of the
regulator tends to go down ? (T his co uld be
cau sed by a decrease in line voltage or an in­
crease in load cu rrcnt.) In this regulator. a de­
crease of output is reflec ted into the comparator
by way of the resistance divider. R I • R:!. of fig. 2.
T he decrease in base voltage V . of Q1 causes less
current to flow in the collector of QI' Since R I
is in series with the collector of QI. less current
through Ra cau ses a decrease in vo ltage across
R :I. Resistor R;I is a lso located between the col­
lector and base of Q"! . This decrease of voltage
betwee n the collec tor and the base of Q"! causes
the base em itter voltage of Q"! to increase ( base
more posit ive ). thereby ca using more base cur­
rent to flow in Q:.:. . This is. in effect. the same as
decreasing the equiva lent resistance of the emit­
ter collector path which is in series with the
outpu t. RL • And since the emitter-collector re­
sistance of Q:.:. and load . R I•• form a voltage di­
vider. dec reasi ng the resistance of Q"! will cau se
the voltage across RL to increase. Th is compen­
sa tion for changes in output voltage is going on
co ntinuously. If the output were to increase in
voltage. the regulator wou ld tend to retu rn it to
its origina l value by a reversal of the previously
discussed process.

In addi tio n to providing a regulated d.c. out,

'.
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Circuit Operation

F igu re 2 is the sche matic of a workable regu­
lator circuit. T ransistor QI is fu nctioning in the
dua l role of a comparator and ampl ifier. Tran sis­
tor Q~ is the series element. Note that the load
current must fl ow from RI. to the emitter and
then to the collector. Tran sistor Q2 acts like a
variab le resistance that changes in such a way
as to maintain the output voltage. V",. essentiall y
constant. Reference voltage V ...t can be ob­
tained from a battery. a reference cell. or a zener
diode. Most tra nsistorized regulated supplies uti­
lize a zener diode as the reference element.

The output voltage. Yo. is continually sampled
by a pplying a portion of it to the base of Q. by
way of the voltage divider co nsisti ng of R I and
R"!. Note that the base voltage. V•• of Q. must
at all tim es be a lmos t eq ua l to the reference
voltage. V••s, The difference will he the base to
emitter voltage of QI (a fra ction of a volt).
Thus. if a potentiometer were used as a divider
( this is often the case). as the arm is moved
away from the positive ou tput terminal. where
R 1 is increasing in resistance and R:.:. is decreas­
ing in resistance. the output voltage wou ld in­
crease in magnitude. This must be so becau se the
hase 10 ground voltage I' . will always he

0,

I-r-:r;---r--(.)j---,-,~·V,

•

"

0,

0 ,

c.

Fig . 3-Regulated supp ly with pre .regulator consisting of 0 1, 0 1, O J. R4 and Rs. Silicon d iode 02 is forward b iased
to p rovide te mp e ra tu re compe nsat ion for Ze ne r 0 1• Diodes 0 1 and 0 1 together prov ide a co nstant e mitte r-b ose
voltage for t ra nsisto r O J' As a result, collector current of OJ. whic h passes throug h R3 and Vr.. t is he ld essentia lly
eeosten t. This sta bilizes bias current for series transistor 0 2 and al so zener reference Vu r. Beca use o f this pre-

regulator circu it. performance of supply is gre atly imp rove d for temperature and line voltoge fluctuations.
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Fig. 4-This more sophistica ted regu lator circuit ha s automotic overload protection, an output that can be
varied from zero to ma ximum volts and either posit ive o r negative ground ed output. Tran sistor 0 3 is con­
nected to paralleled se rie s tran sistors Of, 0 5 and 0 , in a Darlington arrangement to provide the necessary
base current. Resistors R., Rb and R ~ in series with the emitters help balance cur re nts thro ugh these transi stors.
Capacito r C3 provid es a path for high frequency ripp le or transients directly to the bose of t ra nsistor 01.
This imp roves supply regulation for high frequencies by eliminating the signal reducing effect of the output
volta ge se nsing d ivi der Rs. R, an d R1• CapClcitor C.. reduces output impedance of supp ly a nd p reve nts high

frequency oscillCl tions when the supply is light ly looded .

put. the circuit o f fig. 2 will also reduce the ripple
co nten t of the output voltage. This a.c. ripple
superimposed on the d.c. output voltage acts
just like an ordinary voltage change appearing
across the voltage divider R I. R~ . and this varia­
lion in voltage is compensated for by the no rmal
regulating action of the circuit.

This series type of regulator acts as a closed
loop servo system that is constantly correc ting
itself with respect to its reference voltage R u ' lo

However. there are factors which affect the abi l­
ity of this system to be a perfect regulator. Some
facto rs that infl uence the performance of the
system shown in fi g. 2 are:

I-The stability of the reference volt age V .~f

is important to the regu lating abil ity of the sup­
ply. Since most refe rence voltages are zener
diodes. the voltage ac ross the diode will vary
wi th cha nges in current through the d iode. The
zener curre nt will change with varia tions in line
voltage and ambient temperature.

2-Variations in bias current through the base
of Q~ caused by changes in current through R 3
as a resu lt of line voltage fluctuations will cause
the output voltage of the supply to dri ft.

3-T he gai n of the am plifier stage. Qt, that
is provid ing the correction signal to the series
transistor Q~ should be high enough and con­
stant enough to provide the necessary regu la­
tion. Should this stage gai n vary with time. per­
formance will suffe r.

4- The abi li ty of the series transistor to supply
the necessary load cu rrent is also an important
performance factor.

Pre-Regulator

The detremental effec ts of the conditions dis­
cussed in items I and 2 can be greatly compen­
sated for by the add ition of an extra circui t
called a pre-regulator. T his circuit consists of
anothe r zener diode and a transistor which to­
gether act as a cons tant current source for both
the zener diode. V . ~f. and the base bias for Q~.

The temperature dependency of the zener diode
V r~r ca n be corrected by using a temperature
compensated zener. T his compensation is ob-

rained by placing a silicon d iode biased in the
forward d irect ion in series with the zener. Since
the normal temperature variations of these de­
vices are opposite to each other. they have the
net affect of ca nceli ng any tendency to change
with temperature. Temperat ure compensat ed
zeners are available with temperature coefficients
as low as 0.00 I% per degree cantigrade. A pre­
regula ted circuit is shown in fi g. 3.

T he requ ired am plification of the d ifference
voltage (i tem 3) can be obtai ned by addi ng am­
plifier stages in cascade. II is not unusual to find
3 stages of amplification in a regulator circuit.

The cu rrent limitation noted in item 4 can be
eliminated by providing enough "series" transls­
tors connected in parallel. if necessa ry. to handle
the required load current. Also. it may be nee­
essary to provide enough transistors connected
in the so-called Darl ington arrangement to sup­
ply the requi red base current to the ser ies transis­
tors. See fi g. 4.

Overload Protection

A n importa nt factor that must be considered
in every series regulator is overload protect ion
for the series transistor. Note in fig. 2 that if
Vo were shorted to ground, the entire voltage
from the bridge rectifier would appear across
series transistor. Q~. Under these conditions of
high cur rent and voltage. transistor Q~ might
easi ly be destroyed. Fuses. as a ru le. do not help
in such a situa tion because the transistor will
usuall y fail before the fuse opens up. However.
circuits have been de vised which will limit the
current through the series transistor to some pre­
determined amount. This limiter act s rapidly
enough to prevent the series transistor from
burning out.

Current limit ing to protect the series transis­
tors from output shorts o r overloadi ng is shown
in fig. 4 and is achieved by a current regu lator
circuit consisting of R I • [ ) l. R~. and Q~ . Resistor
R . is in series with the load cu rrent. At a pre­
determined amount of current. the voltage

[Comillurd 011 page lOll
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The 500 ke lew-pess fi lter desig ned for use
with ... .Lf. rece ive rs to elimina te th e generao
tian of in te r·sta tio n beats in the receiver
caused by sta nd a rd broadcast-station signals.
It is a ssembled on a circ uit board (Ve ra­
board ) which is mounted on spocers in a
min ibox . Phone-type jocks are used for inp ut
(le ft) and output (right). The components are
placed and wired on the board in the sa me
o rde r as th ey appear in the schematic d ia­
g ram. Th e output should be connected to the
rece ive r input through a short length of

shie lded cob le (RG -58 U).

LOW-PASS FILTERS FOR

5-500 KC RECEIVERS
BY WILFRED M. SCHERER,' W 2AEF

V
ERYolOW-freq uency receivers often do not
ha ve enough fron t-end selectivity to suffi­
cien tly at tenuate standard broadcast-sta­

t ion signa ls. Such b.c. signa ls that can reach the
receiver m ixer a nd ge ne ra te v.l.f. inter-sta tio n
beats that interfe re wit h the reception of signa ls
below 500 kc, Su ch is the case when the 5-500 kc
range of the HRO-500 is used. for which th e I.f.
a ntenna is fed d irectly to a d iode mixer tha t
has no tuned inpu t circui t. Altho ugh a pre setec­
tor can be used to elimina te these effects. a
sim ple r sc heme is the use of a low-pass filter
a head of the receiver to cu t o ff a ll signa ls above
500 kc.t Such a filter can easily a nd inex pensively
be built using standa rd size compone nts .

Circuitry

The configu ration and const ants fo r the fi lte r
we dreamed up are sho wn in fig. 1. T he fi lte r
cu ts off sha rp ly above 520 kc and the attenuat ion
o n the broadcast band is a t least 60 db. It con­
sists of a constant-K. T vt ype m id-sect ion. an
M-derived T etype mid-sect ion and two M-de ­
rived end-sect ions. T he filte r is designed to
work into a load of 1000 oh ms to match the
input im pedance of the HRO-500 (for the 5·500
kc range ) a nd to perm it the use of standard
size inducto rs a nd capaci tors that are readily
avai lab le.

The selected impedance sho uld be su itable fo r
use with o ther v.l.f. receive rs with which a long­
wire high impedance a n tenna is used directl y co u­
pled to the set. However. if necessary, the filter
ca n be built with component values for o ther
terminating im peda nces by multiplying the given

"Tech nical Director. CQ .
IA preselector also will Increase the sensft tvity o r me
receiver.
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ta rget values of the inductances by Z /IOOO.
whe re Z is the ne w impedance . The standa rd
va lues that are nearest the sizes just dete rmi ned
shou ld then be used. Simila rly the capaci ta nces
may be fo und by divlding the given target s izes
by 2 /1000.

Construction

T he components m ay be assembled a nd
wired on a pe rforated board o r o n a printed­
circuit Veroboard such as we used .e The boa rd
is the n mounted o n lA-i nch space rs in a 4" X
2~ " X 1 ~" mi nibox wit h a pheno-type jack

~ 'Ci rcu i t Roards-Quick ond Easy" • CO. 0.,. '605 .
page 3~ .

L, L, L,...' Oulpul

- L, L. L.

T" r T" T"
~ ~

Fig . I-Circuit of a low-pan filte r designed to attenuate
brcedcest signals that interfe re .... ith v.Lf. reception.
Both the inp ut a nd load impedances are one thousand
ohms fo r the volues liste d . Capacitors shou ld be 5 %

tole rance .

l ). l )-470 p.h (ta rg et ...c lue 4aO p.h), Millen J3QO.470
•or equlv.

L2, ~-330 ~h (ta rge t value , 320 p.h), Millen J300·330
or equi... .

l.t-150 p.h (ta rge t valu e , 150 p.h), Millen J300-150
or eq viv.

Ls- 360 ~ h (fo rge t value , 360 ~h), Millen J300·360
or eq civ.

Cit C,-180 mmf (ta rge t value 180 mmf), d ipped mica.
C2-620 mmf (ta rge t value 600 mmf), dipped mica.
C)-360 mmf (ta rge t va lue 360 mmf), d ipped mica.
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Th ~ lo yout for th e 500 k: low-pan fi lt~r is
not I;ritical o s may be see n from this hay.
wired test setup thot wos ho stily thrown to.
g~ther from junk.box porb and which was
used to confirm th e ini tial d esign volues ond
the ponible pe rfarmance of the fi lter; never­
theless, we do not recommend th is type of

co nstructio n!
._-

installed on each end of the box for the input
and out put connections.

The parts are arranged on the board as they
appear in the circuit diagram. Theoretically the
inductors should he spaced far apart from one
another or be shielded to minimize coupling
between sections of the filter. However. this is
not of too grea t co ncern as may be seen from our
haywi red breadboard model that was bui lt. using
a conglomerat ion of series and parallel con­
nected r.r. chokes we had on hand. to confirm
performance using our design values.

Re su lts

Here. in the New York area. there are dozens
of broadcast stations. many of which are 50 kw
jobs. Reception of 15-500 kc signals with the
HRO-500 used barefoot (without preselector )
is virtually impossible due to the multiplicity of
inter-station heats that are produced in the mixer
by the b.c. signa ls.

Use of the low-pass filter between our 200­
foot long l.f. antenna and the receiver com­
pletely eliminates all the spurious beats and
perfect copy of v.l.r. signals can be had . One
striking demonstration we like to give in th is
respect is tha t normally the S-meter is pinned
by a 2:'.0 kc bea t generated in the receiver by
\ VN BC on 1l1lO kc and WCBS on 880 kc, each of
which pump 50 kw into the same antenna 10-

cared a few miles from us. With the fi lte r in­
stalled. the ir signals disappear completely and
an S-I beacon signal on 220 kc can be copied
perfectly!

Also. using the filter we can copy GBR in
England on 18 kc all day long with an $-1 signal,
but without the fi ller. the signal cannot be found
at all due to b.c. station crud.

In some locat ions inter-sta tion beats may be
produced by rect ification and radiati on from ex­
ternal sources. in which case neither a pre­
selector nor the fil ter will help. We recently ran
into such a situa tion when on a windy day, b.c.
station beat s were intermittently heard all over
the v.l.I. spectr um of the receiver in spite of
the fact that the filt er was in use. The cause was
traced to the antenna lead-in which was rubbing
against a rusty iron grating. T his resulted in
r.f. rectifica tion and mixing which produced
low-frequenc y signals that were in the passband
of the filter and thus were fed directly to the
receiver input. Therefore. if your filter does not
clear up spurious I.f. beats. it is suggested that
you look for an external culpr it.

One final note. The lead between the filter
a nd the receiver should be shielded. RG-58 A /V
may be u...ed if the filter is placed right at the
rea r of the set in order that the cable may be
kept as short as possible. _

- .
New Amateur Product

--------------------------------------------------------------
Dynaloyo Inc.

D "I' N .U O Y. Inc. has developed a silver-fi lled.
electrica lly-conductive paint which will air

d ry in 15 minutes to a tack-free fi ll. Designated
Dynaloy 340. the paint offers excellent adbesion
to any surface-metal. plastic. glass. rubber, or
ceramic. Applications include electrostatic shield­
ing. repair and prototype production of printed
circu its. T rial quantities of Dynaloy 340 are
ava ilabl e at SIO.OO for j -oz. ca ns. Commercial
quantities include pints. quart s. and gallons, with
prices as low as 1.25 per ou nce. For add itional

inform ation. contact Dynaloy, Inc., 408 Adams St.. Newark. NJ . or circle 72 on page 110.
--------------------- - --------------------
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NUVISIOR CONVERIERS
FOR 50, 144, 220 & 432 Me

BY FRANK C. JONES,- W 6AJF

Presented below a re fou r converters, using nuvistors exclusivel y, fo r 50, 144,
220 and 432 me operation. Also thrown in is a p reamplifier for 144 me that

peformed a s well a s the 416 B job formerly in use at W6AJF.

S
O M E very good nu vistor tube converters

and amplifiers have been described in the
past few years. A few more are described

briefly in this article. since the re are many ways
of accom plishing certain results. Some amateurs
like to make exact copies of equipment, while

o the rs like to make use of parts of a circuit to
work out the ir ow n designs for the d ilTe rent v. h.f,
bands. T he write r fa lls in to this last classi fica­
t ion. being o ne of the old timers who enjoys
build ing anything from a simple pre-ampl ifie r to
a complete communications receive r. There are
usuall y at least two or th ree v.h.f. converte rs
fo r each ba nd at W6AJ F with complete separate
homebuilt rece ivers for each type of signal to be
received. Exam ples are one or two each fo r
C.W ., n.b.f.m ., a.m ., and M ARS wideband a.m.
signals. T he nuvis tor converters described here
have been some of the many bu ilt during the
period since my handbook l'/I F lor the Radio
A nUllem·) first appeared in print. These little
gems of u.h.f. tubes were just appearing, too
late to be shown in that handbook.

SO Me Co nve rte r

While nuvistor tubes can be used at low or
high radio frequencies. they really begin to sh ine
as performers in the v.h.f. bands. Long life op­
eration, small size. small heat losses and ease of
building them into v.h.f. circuits are some of the
advantages of nuvistor lubes. A 50 mc con­
verter is shown in the photograph and the cir­
cuit in fig. I. Th o; particular series of converters
were all bu ilt on 2 by 6 inch strips of copper cl ad
bakelite for mount ing in a 6 X 3 X 17 inch chas­
sis as a bottom cover and shield.

The circuit of fi g. I shows the use of pre­
selection ahead of the r .f. amplifie r followed by

*1l50 Donncr A ven ue. So no ma . Cali fo rnia.
' Co wa n P ubli shing, 14 v anuerverner Ave., Port w ash­
ington, L. 1. • K Y . I IO~O.
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two tuned circuits ahead of the mixer tube. T he
circuits were designed for a Q of approximately
20 in order 10 pass somewhat more than the 50
to 52 me band desired. If the full 50 to 54 me
band is desired. the Q shou ld be reduced to about
12, which wou ld mean less image interfe rence
rejec tion. In the wider ba nd design, the total ca­
pacity would be 12 mmf instead of 20 for the
single ended ci rcuits for the sa me impedance of
abou t 3300 ohms. Mo re turns would be needed
in the coils to tune to the 50 me ba nd when
less ca paci ty is used. At W6A JF location. a
channel 2 TV sta tion pract icall y wipes out the
high end of this 6 meter ba nd. so the ba nd wid th
of about 2 me was used in th is converter.

T he prese lector system consists of two tuned
circuits capacity coupled. The grid resis tor-

Top e nd bottom Vi.W5 of the 50 me Ncvlste r converter.
The circuit i, ,hown in fig. 1. The 50 me inp ut is cn the

left ond the 14· 16 me output on th" righ t end.
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Fig. I - Circuit of a 50 me converte r using Nuviitor tub" s d escribed in the text . All re,i,lon a re ~ wott a nd
all capaciton ore in mmf.

L1- l t # 24 e . o n cold end of l 2'

ll. LJ-7 t # 24 e. ~,' long on 0 .4" diD. brass slug
t une d form.

Lt - 18 t # 20 d .e.e., :JA" long, %" dia ., oir core.
ls-6 t # 24 eo, ~." long on 0.4" die b ran slug tuned

form.

4,-8 t # 24 e. K,' lon g o n 0. 4" dle. b ran slug tuned
for m.

RFC I-12 p h or 80 t., # 3 2 e. W' long 'A" d ie.
RFC" RFCJ, RFC..- 8 or 10 t small hookup wire, W '

long , W' d io .

ca pacito r in the r.I. stage is so lely fo r tube pro­
tection aga inst fairly high power transmitter
feedback in case of faulty antenna relay opera­
tio n. Opera tio n in the 50 me ba nd req uires a
low cross-ta lk front end design. so cathode bias
is used with a n external 1000 or 2000 ohm pot
in the circuit for gain control.

The r.f. amplifier uses a split plate circuit
with two separate variable capacitors for tuning
the plate co il to 50 mc. Adjustment of these two
ca pacitors one way or the ot her. permi ts wide
band neutral izati on of th is stage with a fixed one
mmf ceramic capaci to r. The 5K plate feed re­
sistor also tends to produce some balance in the
split circu it. so neutra lization is easi ly accom­
plished and holds very well over a wide band of
frequencies. T he plate circuit ca n be either ca­
paci ty coupled to the mixer grid circuit. or link
coupled. The latter provides better circuit bal­
ance but less image interference rejection since

Top and bottom views of the 144 me converter. The
144 me input is on the right and the outp ut, 14 to 18

me, is token out on the coax on the left.

the oscillator is on the low side (36 me ).
The nuvistor mi xer plate circuit has to opera te

at very Jow Q values so a si ngle parallel tuned
circ uit is difficult to couple into the usua l com­
munication receiver. A pi section resonant cir­
cuit is much more effective in coupling the mixer
pla te impedance of several thousand ohms down
to the usual 50 or 70 ohms for coax connection
to the receiver. An inductance of abou t 12 micro­
henries with two capacitors forms a pi coupling
circuit suitable for Q values of 2 to 5 ( needed
to pass 14 to 16 mc or even higher val ues). A
12 microhenry r.f. choke is suita ble for this coil.
The output capacity of 50 mmf, together with
a couple of feet of coaxial line. reduces the out­
put impedance to ma tch the receiver input cir­
cui t. If a longer line of coax is needed. the 50
mmf capacitor should be omitted. A I to 10 mmf
trimmer can be used to tune the output circuit to
the middle of the U. band in place of the 7 mmf
fixed ca pacitor.

T he oscillator is a standard triode overtone
type with a 36 mc crystal. All of the single ended
coils were brass-slug tuned. However. some cir­
cui t loss ca n be reduced by using "white" coded
fe rr ite slug tuned coil forms of appropria te num­
ber of turns to tunc to a little above 50 mc with
the values of capacita nce shown in fig. 1.

144 Me Converter

T his converter shown in the photograph and
in fig. 2 covers the 2 meter band of 144 to 148
mc. It was also built on a 2 X 6 inch piece of
copper clad bakelite. An advantage of this type
of construct ion is that a converter may be
changed. rebuilt. or discarded withou t much
cost or difficu lty. T he copper clad board provides
an excellent ground ing surface which can be
easi ly soldered to with a small soldering iron.
All r.f. ground leads can be made very short
which generally means better stabi lity. higher
ga in. and better sensitivity for weak signals.

The circui t of fig. 2 shows a tota l of four
tuned circuits at 146 me. This is about the mini-
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Fi g . 2- Circuil of a 144 me converter using Nuvisto r lubes. All resistors are lh watt and all cepecltees a re
in mmf.

Ll-5 I # 20 d .e.e. lopped 2 I up from ground, %" long
on ~4" dia. dug tuned form .

Lr-6 t # 18 e .. y,." long, 14 " dio. air wound.
LJ, '-4-5 I #20 d .c.c. W ' lo ng on 11." die . slug luned

fo rm.

l~ 4 -4 I # 20 d .c.c., ~..' long on "''' d te. slug luned
form.

RFC l-12 p h or 80 I #32 e., ~" long , ~~" d lc .
RFC~-3 ph or 34 I #28 e ., W ' long, ~4 " dia .
RFCJ, RFC.., RFCs-8 10 10 t of small hookup wire , W'

long , lAl" dia .

mum permissible in good two meter conve rter
design. Less may produce excessive image inte r­
fe rence problems in most locations. The circui t
Q should average abou t 20. T he two grid cir­
cuits, r.f. and mixer, will usually be much less
due to grid loading and probably will not be
over 15. The r.f. plate circu it and second tuned
circuit in the three tuned port ion, can be set up
for values of up to 40 or 50 but "unloaded" coil
Q values may limit these possibilities. The un­
loaded Q values should be several times that of
the operating Q values in order to minimize
tuned circuit losses. \Vithin the lim itat ions set by
the passband of four megacycles, the operating
Q should be as high as possible in order to pro­
vide good image reject ion . The image frequencies
are 14 to 18 mc below the oscillator injection
f requency of 130 me. or 112 to 116 me.

The mixer uses grid leak detect ion as it is less
critical for oscillator injection power than for
cathode bias. lis di sadvantage is that it is more
subject to cross-modulation from strong signa ls
in the two meter band. In some locat ions,
cathode bias detection for mixer action is neces­
sary and some experimenting is needed to get the
proper injection voltage. The mixer plate circuit
needs to cover from 14 to 18 rnc. which means an
c perating Q of about 3. The pi-network shown in
fig. 2 accomplishes this elTcctive ly and trans­
forms the mixer output load from severa l thou­
sa nd ohms down to 50 or 75 ohms. If less than
about three feet of coax is used bet ween the
receiver a nd (he converte r. some capacitance
must be placed across the output jack to make
the desired step-down ratio of 6 or 7 to I.

The oscillator injection of 130 me is obtained
by using a 43 1/., me overtone crysta l with a single
nuvistor tube. The cathode has a low Q circuit
resonant a round 25 to 30 me to insure oscil la­
lion at 43 1/., mc and not at the fundamenta l of
around 14'h me. The plate circuit can then be
tuned to 130 me, the third harmonic of 43 Y.z:

me. There is enough injection power ava ilable
so an additional 130 mc tuned circuit may be
used to insure only 130 me voltage reaching the
mixer grid circuit.

144 Me Pre am plifie r

The noise figure of the 144 me converter is in
the neigh borhood of 4 db. Two r.f. stages in the
converter will lower this to 3 db but the added
gain of an extra stage may produce excessive
cross-modulation from strong signals in or near
the two meter band. One method is to use an
outboard r.f. amplifier which ca n be plugged into
the a ntenna lead for recept ion of very weak sig­
nals. Normal operation for contacts up to 100

Top and bottom views of the 144 me preamplifier.

5 0 • CO • January, 1966



6CW4

Fig. 3- Circuit of a 144 mc preamplifier. All resis tors
a re Y.z watt and all copacitors are in mmf un len othe r_

wise no ted.

CR ,- Silico n rectifier, ...00 p .i.v. any current rating from
SO ma up.

l ,-S t # 18 e., center topped, Y.z" long on a %" dte .
slug tuned form.

L:r-9 t # 18 e., Y.I" long, l~ " die. air wound.
L)-I t # 18 e., coupled to the center of l 2'
RFC ,- 8 to 10 turns of small hookup wire Y.z" long,

14" dia .

Top and bottom views of the 220 mc conve rte r. In the
botto m vie w the multiplier crystal moy be see n to the

left of the 22.9 mc plug in unit.

are not the same as for maximum r.f. gain. T he
plate circuit is tuned to 14..t mc by means of the
two variable capacitors with one set at a differ­
ent value than the other in order to get neutrali­
zation. These adjustments Ca n be juggled back
an d fort h unti l the am plifier does not osci llate
a nd best noise figure is obta ined . Grid leak bias
was used in order to get bes t noise figure but th is
ma kes the tube subject to cross modula tio n from
local two meter sta tions. In some locations.
ca thode bias on the 6CW4 tube wou ld be neces­
sa ry wi th probably no t over 0. 1 o r 0.2 db nf
det eriora tion.

The built-in power supply is about as simple
as possible. T he heater voltage is dropped to
abou t 6 volts by means of a 3 mf paper capaci tor
in the 11 5 v.a.c. line. This method causes quite
a time lag in the tube reach ing normal operation
afte r the a.c. switc h is turned on as com pared to

•

''''

,
1.2.-_

•

miles or so from average locations can be done
without the preamplifier.

The preamplifier shown in the photograph
and in the circui t of fig . 3 was bui lt with its own
power supply in order to see if it woul d be as
good as the 4 16 B preamplifier described in the
previously mentioned handbook. T he noise fi g­
ure measured wit hin a few tenths o f a db. Since
tube li fe o f a nuvistor is apt to be much greater
tha n fo r a 4 16 B. the latter now is in storage at
W6AJ F.

The input circuit is tuned for best no ise fig ure
at 144 r nc by adj usting the slug coi l and series
ante nna ca pacitor. A noise generator is needed
fo r th is purpose since these adjustments usua lly

" .

,

' 0

•

"""'.,
•"" .--L-----~_'O"'_____:L _..l

220~@-_

6CW4
OK T<,~,

f ig . "'-Circuit of a 220 mc Nuvistor converter with a n i.f. output from 14 10 19 mc. All resistors ore !h waft
and all copocitors are in mmf.

l ,-4 t # 20 d .e.e. topped I t up from ground, %"
long. h" dia., air wound .

L2- 4 t #20 d .e.e. 'A " long, ~.. dte ., air wound .
l )-7 t #20 d .c.c. W' long, ~." die ., a ir wound .
4 , l 5-4 t # 22 e. , ~'. .. long wound on Ji'," die. slug

tuned form.
t..-12 t #24 e. 'I." long, on )(," d ie . slug tuned form .

l r-4 t #24 e. ~~ .. long wound on J(," die . slug tuned
form . Diode top point chosen for max , o utp ut. See
text.

RFCl- 12 p h, 80 t # 32 e . ~:.l" long. v.. .. di e .
RfCz- 4 I-lh, 40 t # 30 e . W' long, v." d io .
RFC3, RFC., RfCs- 8 to l Ot of small hookup wire, !h"

lang, J,,1" d io.
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the use of a fi lament transformer. T he 3 mf ca­
pacitor takes less space and has no heat loss. The
preamplifier only uses about 7 rna of plate cur­
rent at 100 to 125 volts. so both heater and plate
supply may be taken from a receiver. or co n­
verter power supply.

220 Me Converter

This converter, shown in one photograph and
the circuit d iagram of fig. 4. was built for aver­
age signal reception in the 220 to 225 me region
with an i.f. output of 14 to 19 me. For very weak
signa l reception. a 222 me paramp is used at
\V6AJ F ahead of this and other 220 me con­
verters.

The single tuned double coil circuit in the r.f,
s tage grid circuit was used to more effectively
ground out an i.f'. signal. II seemed to he gell ing
through the COOH n e r for a period of time dur­
ing on the ai r tests. The improvement was not
very great and wasn't ent irely fixed without the
use of a preamplifier, unt il the commercial sta­
tio n seemed to go out of operat ion (probably a
temporary cure ).

The circuit of fi g. ~ is qu ite similar to that of
the I~~ mc converter except for coil and capaci­
tor values. A 68;,) mc crystal was not available
so a surplus 22.9 mc one was used. A 68;,) mc
crystal could be used with a cathode circuit in the
oscillato r tube similar to that used in the 1~4 mc
converter. with the plate ci rcui t tuned to 206 mc.
The use of a 22.9 mc crystal meant that an addi­
tional frequenc y tripler was needed. A type IN52
or preferably a I N82A diode can be used to
tr iple the frequency to the desired value of 206
mc as shown in fig. 4. Some diodes will give more
output when tapped across only part o f the 206

•

•

Top a nd boltom views of the 43 2 mc conve rte r. The
b ottom view shows the inpu t pi-ne twor k on th e left

and the output tank 1.s on the extreme right.

mc tuned ci rcui t. T he value of grid leak and the
coupling capacitor to the diode tri pler can also
he modified to ad vantage with some types of
diodes.

The noise figure runs at about 5 db as meas­
ured here. The image reject ion is only fair due
to the higher signa l frequency as compared to
the i.f. value. The paramp solves that problem
very well but ca n only be used over a small part
of the 220 mc band. Two or even three grounded
grid 6CW4 or 6DS4 nuvistor stages with several
more tuned circuits would be a more practical
method of getting good sensitivity. better image
reject ion. and complete coverage from 220 to
225 me.

[Comill ued 011 page 100]
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Fig. 5-Circuit of a 432 mc converter. The output with the link coupled circuit shown above is at 1.4 mc with
a 1 mc passband. For wider coverage the pi-network simi la r to that shown in fig. 2 or fig. 4 should be used .

All res istors are ~ watt and all capacitors are in mmf .

I

' ,- %" wide copper stra p. I ~~" long .
L2- 3 t ~iI" wide copper slrap ~~" long, %" dia.
L" L. - %" wide copper stro p, 1Ih" long, spaced \7" to

1,4 " aport.
l s-25 I # 28 e. ~" long wound on 1,4 " d io. slug tun ed

form.
~-~ t hookuD wire link on cold end of Ls-

l,-6 I #22 e. ~!r." long, wound on %" d io. slug tuned
form.

RFCl-8 t # 20 or 22 e. %" lon g, W' dia.
RFC2-3 p h, 3.4 t #28 e. W' long , JA" die .
RFC" RFC.. RF Cs- 8 to 10 t. small hookup Wire, 12"

long, %" die .
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New Amateur Products
------------------------------------------------------------

Nordlund Radio Products

NO RDI . lI :-': O presents fo r the XYL or YL an
att rac tive how pin with m icrophone charm.

It is avai lable in either gold or rhod ium fi nish.
For the 0 .\1. a brushed-chrome finish windproof
ligh ter with a go ld-plated microphone emblem.
Price for the bow-pin-S2.00. ligh ter- $3.00.
For more information write to Nordlund Radio
Products. 7635 \Vest Irving Park. Chicago.
Ill inois. 60634, or circle (,(, on page J 10.

.- - - •

-------------------------------------------------------------

•

•

Terado Corporation

T il E T erada Corporat ion of St. Paul, M inn.. announces
a new bailer)' cha rger designed for a 12 volt storage

batte ry, the T aperite Model #50-192. T his charger turns
on and turns off automatica lly. The average battery can
be ch arged in 6 to 10 hour periods in the h igh switch
position. In th e low switch position. the charge rate
sta rts high then tapers to almost zero so may be left o n
indefin itely. For more information and lite ra ture write
Terado Corpora tion. St. Paul. Minnesota 55108. or ci rcle
67 on page 110.

------ - - - - - -------- ------ - - - - - ------------ - - - - ---- - --- --- --- --

HTH Code Oscillator

HTI' Elect ronics is introducing a battery powered,
a ll transistorized combination c.w. monitor and

code pract ice oscillator priced at $9 .95.
It features built in spea ker. on-off switch, earphone

jack. tone and volume co ntrols. Requires no r.f. pickup
line o r modification to presen t eq uipment.

For more deta ils write to Elect ron ic House. P.O. Box
873 . T arzana. California. o r circle 68 on page 11 0.

-------------------------------------------------------------
•

------------------

'/" ' ,.... II • Ill",

------

Polycoils

Anew series of air-wound inductors is being intro­
duced by the Polyphase Instrument Company. \Vith

55 di ffe rent type s ranging from v.z " to 3 '" d iameters
and 2" to 10" in length . the coi ls fit most ama teur needs.
Their sale>; bu lletin C P-100 I lists a ll avai lable types and
specifica tion.. including a cross reference to o ther manu­
facturers coils. For further info rmation and a copy of
sales bu llet in C P- IOOI write to Polyphase Instrument
Compa ny. East Fourth Street. Bridgeport, Montgomery
Coun ty, Pa. o r circle 69 o n page 110.

._ - - - ----- - - - - - -
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O
NE of the first expenditures that a new

amateur makes is the check he sends off
to a QSL printer almos t as soon as he

reads his ca ll letters on his new license. By the
time he has been on the air for several years and
changed addresses a few times. several other
checks have followed the first one. yet the QSL
prin ter usually remains just a box number to the
average ham .

Recently I was able to visit severa l QSL p rint
shops and found them almost as varied as the
cards they put out. Some are elaborate plants
employing many people doing all kinds of print­
ing jobs. but most are small one ma n shops op­
era ting c ut of a basement or a rented garage
with little help o ther than the family.

O ne suc h shop is ru n by Isaac Lutt rell under
the name of Bluebird Press ( Balt imore. Md.),
Isaac runs a small shop which depends on QSL
orders for almost 50% of its business. He has
the help of his wife and th ree young daughters
altho ugh he says that his ch ildren a re better at
brea king type down than setti ng it up.

He receives orders from many slates on both
coasts and in between bu t was working on a n
order for 500 cards from a \V4 when I visited
his shop in a small building out toward the edge
of town. The cards that he was working on had
already been th rough the press twice and were
going th rough a th ird tim e to receive the re port
fo rm on the back.

He carefully adjusted the card holder on his
old letterpress and ran ofT a few trial impressions
to be sure that eve ry thing was cente red. The ru n
was delayed when it was discovered th at there
was an a lmost imperceptable defec t in the letter
s on the word meters. The block of report form
type was taken off the press and a line of type
with a perfect s was substi tuted for the damaged
one and then everyth ing was set up aga in.

- Apt. 102, "33 O xon H ill Rd.• O xe n Hi ll, Md. 20021.

S4 • CQ • Ja nua ry, 1966

The ink that was used came from a small can
and looked much like heavy grease. It was ap­
plied to the ink pla te of the press with a small
putty knife and from there transpo rted by rollers
to the type. His wife fed the cards into the motor
driven press and stacked the freshly printed ones
on metal sheets which were then loaded on a
drying rack where they stayed for about a day
before being shipped off to the waiting amateur.

Isaac mentioned tha t bordered ca ll letters
where the call appears in color wit h a black
border are one of the more difficult jobs to print
since the card bas to be positioned particu-

tseee lutt re ll p uts together the type for a Q5l card.
Above his work a rea is a board di splaying so me o f
his designs. Tl, e rock of littl e wood en blocks on the

rig ht co nta ins spa cers to fiJI out th e QSL frame.



Ja mes Consta nti ne make , some ad justments on his
fa ther' s high speed le tte rp ress.

larly carefully so that the two impressions reg­
ister properly without any of the card showing
through. Another difficult job was to gel a good
gold ink. He mixed his own from gold ink pow­
der and a specia l varnish to get just the right
shade .

Another family operat ion that I visited was
run by Fred Constantine . his wife. and son James
as the Constanti ne Pr int ing Service (Bladens­
burg. Md. ). Fred is a real old time ham having
held the call .fAFO. T here was no mistaking his
interest in radio when I entered his shop in a
small building behind the house and hea rd ca Jl
signs and 73's comi ng from the Hammurlund
with whic h he monitored the bands .

He has bee n in the QSL print ing business for
14 years and has buill up quite an interesting

stock of cards. For hams in a hurry he has a
wide selection of backgrounds already prin ted
up over which he can place your ca ll in a shor t
lime. He sa id that he usua lly keeps a stock of
more than 50.000 cards with differe nt back­
grounds printed on them.

In common with most other printers he will
custom design a card to your sketch. Fred gives
the sketch to a commercial artist who prod uces
a finished drawi ng and then he makes a cut from
that d raw ing. The fin ished desig n is then ru n o fT
o n one of Fred's high speed presses which cost
up to $5.000 when new.

Fred has found that over the years even the
QS L business can come up with some strange
happenings. One of the strangest is a mystery
order that he received some time back. The
order form came had . wi th the money enclosed.
hut the writ er had forgotten In fi ll in the space
with his name and add ress and had even fo r­
go tten to give his ca ll lette rs. Of course he may
have been a bootleger but Fred at least expected
him to inquire about his money.

Pe rhaps the most frustrating experience came
after he had shipped an order off to a sou thwest
a ir force base. T he base had requested that a
requ isition form he fi lled nut ( in triplicate. of
course) so that he could ge t pa id from a specia l
service fund. Sometime late r it developed that
he had been given the wrong forms, so in the
mail he got another set with a request to fill them
out ( in tripl icate 100. naturally) . Well all this
form filling was eating up what profit he had
made so he wrote back a shor t note offe ring to
dona te the cards . By return mail he got a specia l
de livery letter saying th at the U.S. gove rn ment
could n't accept the donation and would he please
fill out the enclosed stack of forms and sign
them. I guess he did eventually get his money.

I think the thing tha t Im pressed me most dur­
ing these visi ts to QSL print shops was th at the
people enjoyed the ir work. T hey were turning
out a good product in a highly compe titive field
and th ey all were t ryi ng to give the amateur the
best job for his money. •

New Amateur Product
-----------------------------------------------------------_.

Caig Laboratories

Caig Labo ra tories announces the availability of Cram­
olin Spray Plastik , an air drying. colorless plastic

spray coaling. Cra molin Plastik seals. insulates. protects
and coa ts. It prevents and redu ces arc ing and jumping on
high voltage transfo rmers. preven ts c ree ping cu rrents on
fi ne c ircuits in coi ls and tra nsformers. insulates cables and
wires. protects parts and antennas from moisture . atmos­
pheric influences and waste gases.

For further information contact Otto Lohke rn per. Caig
Laboratories. 46 Stanwood Road. New H yde Park. Ld.,
N.Y.. or circle 7 1 on page 1to.

I

._-------------------------------------------_.--------------
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TO THE CANAL ZONE
BY LARRY L EKASH MA N.* W9IOP

T
W ENT Y- FI VE hund red m iles from South
Bend. Ind ia na. a tiny American escape­
ment. surro unded by a less than enthus i­

ast ic nat ive populat ion. is about as unlikely a
spot for an A.R.R.L. sweepsta ke section as one
can imagine. especially if yo u make a trip spe­
cifically 10 gel o n the a ir from it. \Vhat at least
so me Panamanians lack in hospita lity and good­
will. is more than made up by th ose hams I mel
during my brief tri p to Panama. This story is
abou t a rare ex perience whic h. perhaps. ca n be
sha red to some extent with the many hams who
would like to make such a trip but have not.

An amateur does not necessa rily ha ve to be
interes ted in the sweeps takes contest to find this
ch ronicle o f ham radio in Centra l America inter­
est ing. but it was the swee pstakes contest. itself,
with its significant multi plie r for the amateur who
works all sections tha t resu lted in th is tri p. Bob
Douglas. W5G EL. and myself both have been
keen ly interested in the 55 contest for many
years. D uring the ind ustry trade show in May of
1964. Bo b and I talked abou t the interest ing
possibi lities of making a tri p to Canal Zone to
opera te in the sweepstakes contest. We visualized
such an ex pedi tion. if ex ped ition is the proper
description. as combining mu ch of the lure o f a
DX tr ip with the interest ing adva ntage of being
much sought after by sweepstakes contestants .
Airplane service to the Canal Zone or the ad­
jacent country of Pana ma is good. and . most im­
portant. we did not visua lize any difficult y in
getti ng permission 10 opera te from American
controlled terri tory.

- Y .P. Sa les. Electro-Voice, Buchana n, ~l ich i lZ a n . 49101.

Subsequent 10 our meet ing in Chicago. I con­
tacted the FCC and was advised tha t jurisdiction
fo r ama teur radio is in the ha nds of the military
government of the Cana l Zone. Inquir ies o n the
pan of Bob Do uglas were discouraging in respect
10 accommodations. There is a single hotel in
the Cana l Zo ne. itself. Most of the accommoda­
tio ns are in the Republic of Panama wh ich. of
course. wo uld no t be eligible for the 55 contest
even if they would gra nt us permission to opera te.
A pleasant idea seemed to be goi ng the way of
many simi lar plan s unti l a fo rtu itous contac t be­
tween WSG EL a nd KZST f . KZS'IT . a com­
para tively new amateur. was intrigued by the
idea of such a trip and immediately go t on the
telephone to make inq uiries about our actua lly
gett ing set lip a t th e Ho tel Tivoli in the Canal
Zone and to determine wh at problems we would

l o rry, W910 P! KZ50 P. at the ope rating position in
the Can a l Zone .
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have with license req uirements. Just prior to
this contact. I had written to the Comma nding
Genera l of the Canal Zone and received a
pleasant reply. sending a num ber of applicatio ns
to be fi lled out in great deta il wh ich included
some unanswerable questions such as the name of
our "sponsor" entering into the Cana l Zone.

In his helpful zea l. KZ5lT was aided a nd
abetted by KZ5LT. who happens to be the ad­
ministrative assistant to the chief commu nica­
tions officer in the Canal Zone. responsible for
the issuance of amateur licenses as one of the
less important of their innumerable duties. In
a matter of a few minutes. the procedure for
obtaining the licenses was detailed quite simply
a nd the hospitality of KZ5TI's residence was
offered to us as well as his sponsorship for enter­
ing the Canal Zone. T he inlluence of KZ5LT in
this particular whirlwind resolution of our prob­
lems must be underscored in view of the fact
she is Mrs. KZ5IT.

A flurry of correspondence and telephone d is­
patches back and for th underscored our good
for tune in meeting KZ5lT and KZ5LT. They
already had set lip a handsome radio station in
a large room which they added to the ir residence.
fu lly air-conditioned. and with a Hy-Gain T H 14
tri-bande r already set up. We made reservations
at one of the better hotels in Panama Ci ty. but
neither Ben or Lil would consider thi s and a
bedroom was turned ove r to us in their residence.
I do not mean to suggest that all trips contem­
plated by intrepid ham adventurers would end
li p with thi s kind of good fortune. but it is an
exa mple of some of the remarkable camaraderie
in ham rad io.

Now with a sponso rer to get into the Cana l
Zone and with all of the paperwork quickl y dis­
patched to get our Cana l Zone licenses. which
incidenta lly are readi ly ava ilable to any Ameri­
can citizen hold ing a valid FCC license. the
mechanics of the trip. itself. had to be planned .
One interesting side light- Lillia n Smi th sen t
us the Canal Zone Callbook and we were ab le to
choose a ny unassigned Canal Zone call that par­
ticularly stirred our fancy. 1 choose KZ50P;
Bob selected KZ5G E.

The hours of darkness had not been reported

Th is is probably th e ti rst photo of whot 0 " brass
pou nder" reall y does. Bo b Do uglas is shown pound ing

some b ra ss in a loco I Pa nama City bOlaor.

as part icularly productive in the Cana l Zone for
stateside contacts. and we felt th is was an es­
sentia l ingred ient if we were going to ut il ize at
least the majority of the 24 hours ava ilable for
the co ntest. As a consequence, we obtained from
Sid Ki tt rel, KODO~1. of Hy-G ain Antenna (a
kindred soul when it co mes to th is type of trip ) .
one of their new 7 me. 2-element bea ms. ( Mode l
402 B) In addi tion. it was felt that we should
put lip a dipole for 3.5 me. and for th is appl ica­
tion. one of the new Hy-G ain BN48 broadband
baluns plus two Model C l doublet end insu lato rs
were installed. The antennas were shipped by air
freight to arrive comfortably before Bob and
myself.

R.f. equipment was selected on the basis of
our familiarity with Collins equipment and the
outstanding reputation it had earned fo r DX
expeditions. Indeed. Gus Browning. W4BPD's
fabulous trip in wh ich his Collins equipment
survived insurmountable abuse. was the deciding
factor. The Smiths already had in their shack
the complete Collins S-Iine. but since th is was
a domestica lly planned trip. we decided it was
best to take our own eq uipment. A Collins 32S-3
and a Collins 755-3 B with accompanying power
supply was thoroughly checked and packed for
the not-so-hazardous trip along with a generous
supply of hard pencils. a spa re headset. and a
pair of electronic keys as insurance against pos­
sible failure in the co ntest. In addition, as an
afterthought. at the last moment. I took along a
tape reco rder to let some of our good friends
from up north hea r what their c.w, signa ls
sounded like on a comparative basis, man y
thousand of miles away.

Up to this point , the tri p was relati vely un­
eventful. Indeed. it was almost omino us in the
ease that everything was fall ing togethe r. I was
ca lled out of town for severa l days on an urgant
business matt er in Chicago. and. in my absence.
Fred Nichols ( W8GGT / K9ZH R) , one of m y
assoc iates. made certa in that the equipment on
my list was packed and read y for a hasty depar­
ture . Bob. basking in the perpetual sunshine of
Corpus Christi. Texas. left 10 rendezvous with me
in Miami to catch our fl ight to Panama City. I
left in the first snowstorm of the season only to
be delayed due to the wea ther while Un ited A ir.
lines held the fl ight to the point where I missed
the last possib le connect ion to put me in Miami
on the day prior to the contest. United sent a
telegram to W5G EL awai ting me at Pan Am. I
telephoned and left messages for him. but all of
these modern communications devices failed. On
a hunch that he might not get the word. I called
Panama iust prior to the departure of the fl ight
and reported on my plight and that I would try to
get the same set of co nnect ions the next day
whic h would get me into the Canal Zone about
dawn the day that the contest bega n. This was
bad from the stand point of my inabili ty to help
them with antenna work and equally importa nt
a total lack of rest prior to the contest.

Ultimately, the weather did brea k. the fl ight
d id leave. and I arrived in Panama at 5:30 in
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the morning to be greeted by Bob Nelson.
KZ5BO. and Ben Smith. KZ5IT. Lil Smith had
come out to meet the fl ight at its scheduled
1:30 A.M. arrival based on poor information
on our previous schedule. Since the Tocumen
airport is some forty miles from the Canal Zone.
this is no sma ll inconvenience. The customs peo­
ple were most cooperat ive. and despite my sub­
stantial quant ity of cartons and boxes. it was a
mere formality, and I was on my way in a
matter of moments.

A brief note about the people. The Canal
Zone is, of course, under American autho rity .
directly controlled by the military government.
With the except ion of a single residence in the
zone, there is no privately owned property.
Everyone directly or indirectly is employed. op­
erating the great canal or protect ing it. Eco­
nomic competition. as we know it in the States.
is not a part of Canal life. T here is less pre­
occupation with material things and far more
with the business of government and the prob­
lems of runn ing normal family groups under
abnormal circumstances. The residents are en­
thusiastic sportsmen with golf courses abounding.
T here is a very high percentage of hams although,
unfortunately, a negligible number of them on
c.w.

Except for the military personnel. there is a
relative ly high stability of permanent residents.
I met many Americans who had been there
through most of their worki ng ca reer. It is not
difficult to understand that living and working
in the Ca nal Zone is a uniq ue way of life. If one
comes to accept it and enjoys it. it would prob­
ably be d ifficult to accept a harsher climate and
a d ifferen t set of social conditions. There is cer­
tain ly no such thing as a utopia. and the Canal
Zone is not that . however one can trade values.
T he climate is kind and living costs are surpris­
ingly modest because of the non-profit nature of
the company. The Canal itself. is a self-liquidat­
ing government business enterprise. however. the
services to the employees in the Canal Zone are
on a non-profit basis.

What about the Smith' themselves? Captain
Ben Smith is the personification of the Ameri ­
can's menta l picture of what one of our fellow
citizens would be like in the Canal Zone. although
I am certa in that he would quite modestly d is­
claim thi s. He is ollie of the Canal pilots who
share the responsibil ity of tak ing every single
vessel through the Canal. The Canal Zone pilot
takes command of the ship. and it makes no
difference whether it is a modest pleasure boat
or an Essex class ca rr ier. The pilot is in charge
with full responsibilit y for laking the vessel
from one ocean to the other ocean. This. after
all . is the whole reason fer the co mplex. for the
existence of all of the supporting services. the
millions of dollars invested in the Canal itself.
and the maintenance of thi s vital commercial
and military link . Ben Smith's interesting tales
of the Canal and the Ca nal people were cer­
tainly one of the highlights of our trip.
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From left to right: LiI Smith, KZS lT, Ben Smith, KZ5TI,
Bob Douglos, W5GEL /KZ5GE, photographed in fronl

of the officer', club.

\Vhat about Lillian Smith ? Thei r only son is
a student at a school in Tennessee. It was their
feel ing that the very crowded schools in the
Cana l Zone. a problem shared at most public
schools in the Un ited States. was not a suffi cient
cha llenge for the ir youngster. Lilli an. rat her than
to get involved in a routine that might become
tedious at times, put her expert secretarial back­
ground to work and is currently administrative
assistant to the communications chief.

What about ham radio in the Cana l Zone?
Does it differ great ly from that in the United
States or that in ot her DX locations? On bo th
counts. from all observations. It docs. In the
Canal Zone, amateur rad io has far more meaning
than to most American hams. Two-thousand or
more miles is a long way from home. Frequent
use of the telephone is an essential morale bui lder
in the Canal Zone. While it was not discussed.
it would seem to me that having hams scattered
around the Zone who are in daily communica­
tion with Americans. create a sense of neighbor­
liness that tends to minimize the comparative
isolation of the Canal Zone, itself. Of course.
" KZS" is a OX locat ion. \Vhile there a re many
hams in the area, most of them are interested in
relatively mundane communications with the
States. As a consequence, for someone interested
in DX activity o r contest work. this is a fertile
territory. There is an abundance of technical
knowledge in the Zone. so staying on the ai r is
not as difficult as the geography would make it
appear.

Perhaps the most difficult problem facing an
aggressive compet itive operator from a locat ion
such as Cana l Zone would appear to be the large
number of Americans who still want a contact
with th is count ry. Th ings are relat ive always,
and a new ham who has not been on the air for
very long probably considers :1 KZ5 just as choice
as the o ldtimer might co nsider Lord Hcwe Island.
It would appea r th is way because a "CQ DX"
generally brought a preponderance of \V's an­
swering. While it is not too d ifficult to distinguish
between w's and Europea ns for example, on 2 1

[Contillued 011 page 1051



BY LT . LOREN A. STROUP *,
W5WEU/4

The
Conical
onopole

as 12" or 14" across and imbedded in concrete
to be self supporti ng, then so much the better.
On the 23 foot and 12 foot high antennas. 2"
or 3" pipe can he used. and also imbedded in
concrete to be sel f supporting.

T he cross arm s are best made from one inch
conduit or la rger. The three cross-arms are
bolted to the sides of the tower so that there
are, in effect, six arms out from the tower a t
sixty degree intervals. This is done top and bot­
tom, with the top and bottom arms being aligned .
Each cross arm has a wire on each side o f it.
spaced 1" ,2" o r 3" as per the chart in fig. I . These
12 wires are t ied to the top of the mast. run W
the tip of the small cross arm, down to the side
o f the tip of the la rge cross arm and toward the
base of the mast. T he re at the base and 0,,/)'

there are they insula ted by a strain insula to r or
anothe r suitable type. All of these wires are tied
together just above the insulator by a ring of
wire and the center of the coaxial cable is con­
nected to it.

The spacing of 1" , 2". or 3" should be main­
ta ined the entire length of the 6 pairs of wires.
Spacers are used on the larger antennas to keep
th~ ve!tica l wires from twisting. When they do
twist, It seems to make a "blind spot" and upse t
the s.w.r. A t every po int where the vertica l wires
tou ch a cross-a rm or the mast. except the base,
they are solidly grounded! "Gro unded?", a skep­
trc mu mbles. " How does it work th at way?" All
I can say is. that it works fi ne. The cross arms
are solidly grou nded to the mast and the mast
is solid ly grou nded to a good earth ground or a
good counterpoise. This is important.

T he ends of all six cross-a rms are tied to-
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Vi ew of a 43 foo t toll lon9 hau l military installa tion
mou nted atop a build ing . Note the use of spa cers to

keep the pairs parallel.

This vertical type antenna has a 4 db
gain , a wide bandwidth and is very

suitable for backyard installations.

•I

"L--'A

T
ItIS is it! Down through the years many
ant ennas have been introduced to the
amateur as the answer to his problems.

This antenna, I fee l comes closer to being a true
answer to the general requ irements of the ama­
teur than any antenna henceforth procla imed.
M.ulti-band antennas a re a poo r to fair compro­
ml~. at best. of an amateur's desires. needs,
ava ilable space and cost versus performance.
T his bomb of an antenna gives a continuous
bandwidth o f 4: I. less than 2.5: I S.W. r. over the
entire bandwidth. coaxial feed , a nice 4 db ga in
and ~ood old OX low angle rad iation. If you
a re tired of prun ing and tun ing, raising and
lowering. limited in space and getting burned
by o ld ma n S.W .f . fo r using you r 75 meter dipole
to meet M ARS nets, then you are ripe for the
Conical Monopole. T his little gem is patented,
sad to report. so build accordingly.

I am sold o n this antenna. I took some an­
tennas. s i ~i!ar to the one in the photo on top
of the building, several Collins K\VM-2A's and
other gear and a team of operators to the Do­
minican Republic and they outperformed log
period iocs. rhomb.ics. inverted Vee's, and whips
so much of the time that I was swamped with
wheels wanting ph one patches to the USA. It
docs a mere Lieutenant's heart good to see full
Colonels standing in line to use his K\VM-2A's!
I was sold on the Conical Monopole before this
but brother, that did it! •

Construction

On the 43 foot antenna you almost have to use
three-co rnered tower. If it can be gotten as big

·117 Eastland Drive, Smyrna. Tenn. 37167.
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Fig. 1- Consfruction dato a nd di me nsions fo r the Coni·
cal Monopo le ante nn o. Th e meas ure ments are gi ven
for four over lapping freque ncy ranges. Co nstruction
details ore given in the text. Fi g ure s for 1.8 to 7.3 mc
ore given o n the offhand chance that someone mig ht

want to use th is on 160.

Freq. RonQe H W 0 T s 'poc. W I ~[

SIZE

3.5 - 15mc 4" 17' 8" ;to" 26" 5' 10" ," #8
7 28mc 2" " , 1 • PztH' # 0

14 - 56mc 12 s 4 ' 9" 8 " #12
IB 7.3rnc 96 '9 '7 ' 4" 13' 9 #14

T

~::::l,_t

H

up before. T he frequenc ies above 16 me were
brought to an unprecedented high activity level ,
or so it seemed. I had always thought that above
16 or 18 mc the spectrum was dead except fo r
ham bands and an occasional YOA or RTTY
statio n. On 20 meters, I heard sta tions 5/9 that
prev iously I could only hear east coast stations
calling. On 20 c.w., I knocked off an F8, PY2.
DJ I, KZ5, LU6, and others not so far off. So
what? 1 was using a rock bound five watt rig,
that' s what! T his may be due to my present loca­
tion being very poor in that there is no usable
skip into W6 land! A friend ten miles away
hears nothing but W6 land. but he doesn' t have
a Conical Monopole antenna. yet ! One Saturday
on 15 me ter s.s.b. I could have gotten half of a
WA C. but I'm never stationed in one place long
enough to get it so I didn't try them.

T his an ten na ma y be just shy of the perfo rm­
ance you cou ld get from a good. well made.
expensive tri -bander beam, but the cost diffe ren­
tial a nd all the ext ra frequency range th rown in
doesn't hurt me in the least. I ra ther enjoy dig­
ging out myoid Heath C B'er and simply hook­
ing it up to this antenna to check out my mobile
frie nds every now and then. The 12 and 23 foot
a ntennas are real good for CB, even if you just
want to listen. Marconi. I hope this antenna in­
creases your convenience and pleasure as much
as it did mine. •

gether with a wire that forms a six sided circle
when looking down from the top. This is done
to the top and bottom arms and they are called
Peripheral radiators. These, too, are solidly
gro unded to the ends of the crossarms.

On the small antenna. you might get satisfac­
tory operat ion by using one wire pe r arm. For
those who must build with newly purchased
material. it would be wo rth a try. If it doesn't
work out the second wire can be added with
li tt le trou ble.

These a ntennas ca n be mounted on bui ldings,
and the sma ller ones seem to work a lillie better
highe r off the ground as long as they are well
grounded wth a good counterpo ise. If guy wires
are needed. they shou ld be insulated or ropes
should be used. Existing woode n poles ca n be
used to co nstruc t Conlca ls. just ru n three or four
heavy wires down the length of the pole and tie
them to the cross arms securely and gro und them
at the base. The pictures tell more than a book
of descriptions ca n. and the 96 foot an ten na fig­
ures were included in case someone wanted a
whopping signa l on 160 meters. One fellow has
a 23 foot Conical and has a knife switch and a
load ing coil and an insulator in the base of the
antenna so that a th row of the switch makes his
"40 thru 10" do double du ty on 75. with good
results. too.

, ,

Insid e view of th e 12 foot a ma te ur versio n of the
Conica l Monopole.

Operat ion

Be very careful to dip your rig on the funda­
me ntal and no t on an harmonic. for th is antenna
will accept it and radia te it very efTciently. Its
wide bandwidth requires that your rig be fairl y
free of spurious signa ls, but TVI has bee n no
problem so far with me. I found a tunable. ca li­
bra ted fie ld strength meter a very handy and
cheap means of avoiding loading out on har-

,
morucs.

You ca n mo unt clearance lights or sma ll an­
tennas. not to exceed ten percent of the Conical's
heigh t, on top of the Conical Monopole witho ut
alte ring its performance. Just run the lines in­
side the poles or towers.

When I built my 12 foot Conical, it brought
my receiver to life as it had never been livened
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WA9EOC at the co ntrols o f the rig set up by the
Homfe sters R. C. in Chicago.

The Bedford Incident

L
ST mo nth in Z ERO BIAS we decried the
lac k of participat ion in the "Bedford
Incident" promotion in the New York

Metropolitan area.
As though to counter our complaint, we

promptly received a photo and story from the
fellows at Harrison Radio in New York describ­
ing the opera tion of K2AG\V/ 2 at the A stor
Theater in the east part of New York 's Broadway
theater d istric t. The photo shows Howie Wolfe,
K2AGW in the most unnatural situation imagin­
ab le for a dyed-in-the-wool c.w. man-at the
mike of an s.s.b, rig ! Good grief! Where will it
all end !

The young lady is Mrs. Carole Lindsay, wife
of Navy Corpsman Lindsay. 3rd Marine Divi­
sion. wishing her husband a safe and speedy
return from his tour of duty.

Also participating in the N.Y. Astor Theater
o pera tion was Charlie Ta inter, K2UL. who
acted as a relay for K2AGW/ 2.

Moving to the midwest. the live-wire Ham­
festers Radio Club really got into high gear.
Club President. Tony Seckus, WA90C. de­
scribed the action :

" On Sunday, October 24th, I received a phone
ca ll from Sam Hart, Publ icity Agent for Colum­
bia Pictures. Inc.. who just a rrived from New
York. Someone at CQ's office had told him to
contact me with regard to setting up a Ham Sta­
tion at the Roosevelt Theater here in Chicago.
This was okay until he said that we must be on
the ai r by Wednesday, Oct. 27th. I called a fast
conference for Monday night at the Roosevelt.
Present at this mee ting was Hal English, W9­
LDP. my consulting antenna expert. Another
ca ll got out Harry Charvet. Hallicrafters' Sale s
and communicat ions expert, two engineers from
R & K. plus other big heads from both B & K
and Columb ia. It was decided that I order what­
ever was needed and charge it to B & K. They
in tu rn would furnish engineers and union etec­
tricians, a mu st in Chicago. I would in tu rn

furn ish Hal English. as an antenna consultant.
and the opera tors.

"well. we figured we would set up Tuesday
and be ready to roll Wednesday, but it seem ...
that th is was a big engineering problem and it
needed a few days study. So the heads studied.
Wednesday morning we went to work. We got
up on the roof of the Roosevelt T heater, about
ten stories high. There was no place to put the
14AVQ. so we compromised. There was an o ld
wooden fl agpole, so we tied the J4AVQ to th is
with nylon cord. Harry Cha vet brought in a full
1000 watt station on loan from Hallicrafters,
plus men to insta ll it, and be lieve it or not, we
were ready to opera te at 6:00 P.M .!

" We wen t on the air and tha t's when we
got hit. We have pretty good publ ic re lations
set up with Chicago. so by 7 :00 P.M. , they
started: newspapers. radio, and even Be tete­
vision. wh ich I understand was shown in New
York. \Vell , we stayed on the air from 7:00 P .M.

until closing time for Wednesday, Thursday,
Friday. Saturday and Sunday. We passed quite
a bit of traffic and talked to at least 500 people
who wanted to know our procedure, what C Q

The Utah Amateur Radio Club set-up in Solt Lak e City.
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WAOADV and k0ATZ proud ly di splay the hom stotion
in the labby of the Den ver Theoter, manned by the

Denve r Radio Club.

was. e tc., (CQ being th e lette rs on our posters. )
So consider this a shot in the arm for both CQ
and ham radio. Four Hamfesters and myself
club membe rs operated the station for the five
nights we were on the air. We also received help
fro m the lad y Larks. Pau line. WA9C NV. a nd
Yo. WA9C C P who picked up all traffic we
co uld n' t relay and sent it th ro ugh the p roper
cha nnels.

"All this was accepted with open arms by
the C h icago public. we pro bably would have
ke pt the sta tion going continuously. but even
Hams get t ired so we had to close dow n. But
the phone calls are sti ll coming in and we are
still passing traffic. After reading yo ur Z ERO

Bl.'ts in th e November issue I noticed you left
o ne thing out: "It's easy to get in. b ut it's hard
work keep ing the station going:' But when some
mo the r calls you up wit h tea rs in her voice and
thanks you for the message she just received
from Okinawa, you're ready to go again."

Score one for the amateur radio in C h icago,
thanks to the Ha mfesters Rad io C lub.

Moving further west. we come to the Denver
Radio Club. W00UI. which set up a mighty
im pressi·ve station in the lobby o f th e Denver
Theater with the hel p of Denver's own Burn­
stei n-A pplebee Co.. which su pplied the Collins
Sdine, shown in the photo. In add it ion to mak­
ing the sta t io n a showcase of the best amateur
rad io has to offe r. the club extended a pu blic
invitat ion to any interested passers-by to at tend
the club's meetin g. Just another example of
h ow "T he Bed ford Inciden t" promotion is being
used to further public understanding of ham
radio.

Wo rking along simi lar " pub lic informa tion"
Ji ne s was Jess Daughtrey. K2EEM. President
of the Westch ester (N.Y. ) Amateur Rad io As­
sociation. The club. with Jess at the helm. set
up a n NCX-5 in the lobby of the Bronxville
T heater. and instead of making th e affair only a
message-h andling ordeal. Jess set ou t to teach
theater-goers wh at thi s thing ca lled "ham radio"
was a ll about. The result : An ope n invitation to
the Westchester Amateur Rad io C lub to return at
any time to demo nstra te ham radio in operat ion.
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Also rece iving an offer for a "return engage­
ment" was the Utah Amateur Rad io C lub whose
Vice President. Ma x Hurggraaf. \VA 7/\ IA .
wri tes: "T he theater manager was so pleased
with the hams tha t he invited us back for a
special program. Also. he arranged for the pub­
licity as evidenced by the enclosed clipping. It
is seldo m that local a ma teu rs get any local pub­
licit}'. T his is a notable exception. and we intend
10 try harder to improve our public re lations."

xtax a lso outli ned twel ve points th at shou ld
serve as a firm gu ide to any ham club planning
a simi lar operation :

I. Make plans as far in advance as possible.
2. Prepare a schedule for operators and equip­

menlo
3. Make arrangements for the best a ntenna

possible. ( How about an auto with a mobile
a ntenna parked in front o f the theater?)

4, Co nsider having a local ham sta ndi ng by
at his base station to receive messages trans­
milled from the theater lobby. (Check out pos­
sible audio rectification problems in the theater
sound system first.)

5. Make. and display, some large posters
which simply ex pla in what you a re do ing a nd
who you are.

6. Pick opera tors who can ta lk easi ly wi th
the public and consider in advance the com­
ments that may be made by the public about
T VI. etc.

7. Establ ish contact with the news media as
far in advance as possible and get as much
public ity as you can.

8. Ha ve message blanks. pencils. e tc., on
hand as well as chairs and writing tables for the
public to use.

9. we used carbon paper under the o rigi nal
blank and gave the originator the carbon copy.
This b lank had a brief "plug" fo r a mateur radio
o n it. and gave th e o rigina tor so meth ing co ncrete
to prove he'd ac tua lly se nt a me ssage.

10. Have traffic ru les avai lable for the oper­
a tors to familiarize themselves with. Third pa rty
traffic permitted? Can traffic be se nt to tha t par­
t icular military address? etc.

II. If for some reason a message is accepted
that cannot be forwarded. be sure to take the

[Comillued 0 11 page 109]

W2AGW originates o ne of mony menages he
handled from New York's Asto r Theater, with the

help of k2UL.



WPX The following list indicates the amateurs who have qual ified fo r the w orked
Prefix award as of November 20. 1965 and their relat ive standing. A prefix

is defined as the fi rst one- or two-letters of the call sign and its accompanying numeral; i.e..
\VI. Kl . WAI, WVI. KNI : G2. G3: etc. Amateurs are encouraged to work as many different
prefixes as possible and apply for the award directly to the WPX Certificate Committee. l -t Van­
dcrventer Ave.. Po rt Washington. L.I.. N.Y. Application fo rms may be obtained from the above
address or from the DX Editor. W2DEC. See the ox section in this issue for mo re information.

CW WPX JA2JW .... 461 SP7HX 404 W5EIE ... 351 DJlUE ..... 321 ZS I AC D ....309 Y03CR ....304 K3ERC •...300
W2HMJ ... 694 SM5AJU ... 461 VK5RX .., 404 W61D ..... 351 OK UN ..... 321 C2BUl ....309 1l2PM ....304 K3LXN •••.. 300
W2EQS ....675 VE40X .... 461 ZS4MG ....404 F3DM ..... 351 PAllOI ..... 321 l U7AU ......309 WlFPS ... 303 K3RRA ..... 300
W8KPl ... 671 W9W IO ... 460 K2ZRO .• 403 HB9Yl ... 351 UA6MF ....321 PAJllV .. ....309 K2UPD ... 303 K4KOY ..... 300
W2AIW ... 658 OKIAEH 460 W9DYC ... 403 KR6BQ ... 351 W61PH ... 320 SMSBHW 30. K2ZCD ....303 K4SCT ..... 300
W5KC ..... 656 SP6Fl ..... 459 W91 HN .. 403 OH5UQ ... 351 W'KA ..... 320 UA2KAA ....309 K5UYF ..... 303 K4TKM ... 300
W40PM ... 653 W3AYS ... 458 G2FFO ..... 403 UB50Q ... 351 DJlRZ ....320 UB5KBA ... 309 K6HOR ....303 K6ESW ... 300
W6KC ...•. 640 W91RH ... 458 VE6VK .. 403 KI KPS ... 350 DJ9HA ......320 K2lYR ... 308 K81 KB ..... 303 K6E lV ..... 300
ON4QX ... 622 W9WCE .... 458 WI BPM ... 402 KIN Ol ... 350 Sl5AB .... 320 K3CNN ... 308 K8MFO ... 303 K6J IC ......300
W8lY ..... 612 W3BCY .... 457 W2FlO ... .402 K2PKT ... 350 UAIAI ..... 320 OJ3BB ......308 W2ECU ... 303 K6TQR ....300
W2HD ..... 611 F9MS ..... 457 C8Pl ...... 402 K6KII ......350 UA3FT ..... 320 F9BB ..... 308 WA2HXC 303 K7ADl ..... 300
W9DWQ ... 605 OK2QR .... 456 UT5CC .. ..402 KJlJPl ..... 350 UMDR ... 320 G3CAD .... 308 W2NR ..... 303 K8ITH ...... 300
ITlAGA ... 591 UC 2AR ...... 456 K9BVR " ... .401 W41YQ ....350 Ul7CH ... 320 HB9ED ... .308 w6BYB ....303 K9DKI ......300
SM 7MS ... .591 W4RBI .... 454 WB 2FMK ..401 W6UDR ... 350 K4AU l .... 319 SM5BCE ..308 W7CNL ....303 K9UO ..... 300
K2lKU ....587 W7ABO .... 452 W4 HOS ....401 W9MQI .... 350 G8DI ..... .. 319 VQ 2W ......308 W8WT .... .. 303 K90KD ....300
W9UXO ....582 SP4JF ..... 452 WIlVBQ ....401 WIlGNX ... 350 VK3JF ...... 319 514KRl .. . 308 W9KXI ... 303 KfI IAD ......300
W9GFF ... 581 K4TEA .... 451 VE3Jl .. ....401 CN8AW ... 350 EA4CR ... 318 W9YNB ... 307

W9VlN ....303 Kll lKl ......300
ITlTAI ... 576 OK3HM ..,, 451 KIHVV ..... 400 D17CW ....350 lA6CF .. .... 318 DURK ....307

WIlLBB ... 303 WIBGW ....300
W6WO ..... 575 Kl SHN .... 450 W4BHG ... .400 PAJlll ..... 350 SM7EH ... 318 DU7SV ....307 DJ3WP ..... 303 WIBPW ....300
OKISV ... 575 K41EX ..... 450 W4RVW ... 400 VE21J ..... 350 IB21 .. ..... 31 8 DUES ......303 WICV ..... 300
DllQT ... 573 W3PGB .... 450 lU8BAJ ....400 YUlBCD ... 350 WllJJ ..... 317 SM5BBC . 307 DUTA ......303 WIHWH ... 300
W2NUT ... 571 DlIYA ...... 450 PY4AYO ... 400 W3GAU ... 349 Q'J40P ..... 317 SP5Afl ... 307 DU CM ... 303 WlIJO ......300
KGCQM .•. 565 Ol9 KP .... 450 VElAE ..... 400 OH2DP ... 348 EA2CR ... 317 SP4RF ......307 Dl3TW ..... 303 WIQQV •.•.300
w 50LG ... 564 W8J1 N ...... 449 VK3KB ... 400 W90VF ... 346 HA5KOQ . 317 UA3HK ... 307 JAIBN ..... 303 WIYPH ....300
W9U1S ... 564 K2PFC ... 444 1l2GS ..... 400 SP5HS ... 346 SM 6CMU ._317 UA9JH ..... 307 OK2KJU . 303 W2ASF ..... 300
K2UKQ ... 559 W3AYD .... 443 KIHVV ... 395 VK2APK ... 346 VK5NQ ....317 W2SAW ....306 OY7ML ... 303 W2CUE ....300
W5lGG ... 558 W6UNP ....442 W8QNW ... 393 W6PQT ... 345 K4SXR ....316 W8NAN ....306 SM48lH 303 W20EO ....300
G2GM ..... 558 OK3 UI ..... 439 W8TTN ... 387 W9 1U ..... 344 WOOGI ... 316 W8RSW ... 306 SP2HL ... 303 W2GKE ... 300
W2KIR ....555 SP6AAT .... 439 1111 ._....386 HA5KAG . 344 DJlVS ..... 316 W9WJH ....306 UAIKBA ... 303 W21P ...... 300
W3GJY ..... 555 W3BQA .... 437 SM3AGO 384 OK3Ul ... 344 OKIII .... 316 OJ2EO ......306 VE3HB ... .303 W2UX ... 300
Dl3RK .. .... 552 lA5HE ..... 437 1l4BO ......384 Dl6QW ....343 SM5BGK .. 316 DJ1CX ... ...306 VP7NQ .... 303 W2PD'B .. .. 300
K2CPR ... 550 SM7TV .... 436 rsinc ....383 W60MR ....341 YK6WT ....316 F9RS ....... 306 KllWI ....302 WA2RUS . 300
WlEQ .... .. 549 DJ4HR ... 435 SP2AP ......383 0l3JV .. ... 341 KIRTB ... 315 G5GH ..... 306 K8KTI ......302 W2UGM .... 300
WlIJB ......546 OJ5VQ ... ... 433 UB5E S ... 380 LA l" .... . 340 W2BYP ... 315 OKIAfC . 306 K8YCM ....302 W3lHQ ....300
W9YSX ....544 W4CKO .... 431 SM6AVO .. 379 OK2KOS .... 340 W2HQl ....315 PA.0SNG .. ..306 K9C lO ....302 W3PVZ ....300
KP4CC .. .. 542 K5L1A ......428 WA2KSO .. 378 PA£!WOR . 340 OJ2JE ......315 PY5fO ....306 WIHGT ....302 W2QHH .... 300
WIlAUB ....518 W2RA ..... 428 W4BJ ... ..... 377 OH9NC ... 339 Ol3lA ... 315 SP5AlG ....306 W3D'BX ....302 W3DKT ....300
SM3TW ... 517 W5EJT ......428 WeaVE ... 377 SM71D ... 339 PASYB ....315 UA3H r ..... 306 w5LEF ......302 W3HNI .... 300
K9AGB ..... 515 Ol3AR ......428 DUIP ......377 OUIA ......337 PAOVO .. ..315 UA9DN ... 306 W8YAH ... 302 W3lMA ....300
PY400 ...... 512 f 2MA ..... 428 CE3AG ... 375 w 6BI ..... 336 UA3NP ... 315 VE3CWE . 306 W9MIP ....302 w3S0H ....300
OJ2KS ..... 511 OKI MB ....428 G8KU ..... 374 Ol78K ....336 K9GVE ..... 314 VK4SS ......306 W80MA ....302 WA4CXR . 300
VE3 ES ...... 511 W3CCS ....426 HA 5BI ... 373 HK41C ..... 335 WI NHJ ..... 314 K4HXf ... 305 G3HRY ....302 W4GXB ....300
K9EAB ... 510 WI ElD ..... 425 IE3JO ..... 371 UR2BU ..,, 335 DJ5 1M ..... 314 KP4BEA ... 305 G3NRl ....302 W4YMG •.. 300
W2GT ..... 510 OE3WB ... 425 W4GYP ....370 W3AHX ... 334 WIIUU ....313 W2TP ..... 305 OH2fS ......302 W4lYQ ....300
W7HDl ....510 W61SQ ... 424 JAIGC ..... 368 WIlRN ... 334 WI RCQ ... 313 W4lRN ....305 OKIKKJ ....302 WSARJ ....300
OElFF .... 508 Kl7Mf ... 424 UAJAN ....368 W3HA ......333 W3NCF ... 313 W4SHX ... 305 PY4AP ..... 302 WASCBl . 300
VK3AHQ .. 507 SM5WI ... 424 OllBO ... 366 UH 80A ....333 W6YC ..... 313 WSAlB ....305 SM3BEI . 302 W5VA ......300
W8UMR .... 506 VK3RJ ......423 Dl6MK ... 366 W2BOK ... 332 UAWI ..... 313 w 5WIQ ... 305 SM5CXF .. 302 W5VSQ ••. .300
W8RQ ..... 505 W4HVQ .. 422 JA5f Q ..... 366 l U5ABl ....332 VK7SM ....313 W80NA ....305 SP9ADU ....302 W6BIl .. .... 300
PAOlOU ... 505 K5DGI ......421 K80NV ....365 OH9Pf .... 332 I S6AJQ ... 313 WIJGUV ....305 SP9PT ......302 W6DIX ......300
ON4f U ....503 WOPGI ......420 W3GRS ....365 OK3 EE .... 331 Dl3YQ ..... 312 JA2DD ......305 SP9TA ......302 W6flT ... .. 300
G3EYN ......503 HB9H .....41 9 W4AZK ... 365 WIlVFE ....330 Dl7DE .... 312 SM5BOY . 305 UA3BK ....302 W6JNX ... ... 300
YUIAG ... .503 KH6BlX ... .418 HA5Kf R .. .. 365 ITlAGA .... 330 G3FPK ... .31 2 UC2Af ....302 K6K I I .... ,, 300
WA2CBB .. 502 W8GMK .... 417 W60lY ....364 KI HTV .. .. 329 G3GSl ..... 312 UA6lF ......305 VE31R .. ... 302 W6MDK ... .300
WA6SBO . 502 UA41F ..... 417 MP4BSE .. 364 WA6MWG 328 SM5WI .. . 312 VE3BWY .. 305 VE3PV ... .. 302 w6NUQ .... 300
W6YY ...... 502 K2YMO .... 416 K8lSG ....363 K2QXG .... 327 W3RZl ... 3 11 VP9BO ...... 305 YV5ACP .. 302 W6WWQ 300
D'l7CS ... 502 SP8HR ......416 CR6AI ... ...363 WIlSNl ....327 W5BRR ... 311 Y06XI .. ....305 K3GKF ....301 W7TPE ....,, 300
W9SfR ... 501 WIDGT ....415 OKIAEV ... 363 G3HCV ... 327 W5EN ... 311 Y08CF ......305 K40MR ... 301 W7VIU ..... 300
OK3EA ..... 501 W6RKP ... 415 VE5JV ..... 362 SM7CNA .. 327 EA5SD ... 311 llIAV ......305 K8CVQ ... 301 W7VRO ... 300
K6VVA .....500 G3lPS ..... 415 w9QGR ... 361 SP6Al l ... 327 SM5AHK 3lI K4BVO ....304 K9WTS ... 301 W8BQV ....300
W2EMW ... SOO VU2MD ... 41 3 W.2B .. 360 UQ2AS ... 327 UA9VB ... 311 K4DRO ... 304 WIWHQ ....301 K8EHD ... 300
W2FXA ... SOO w5AWT ... 41 2 WIlMlY .. 360 VK3KS .... 327 UC2CS .. 31 1 K51lY ......304 W20GW ... 301 W8JAQ ....300
W2MUM . 495 W5DA ..... 41 2 K2UYG .. 359 VK 5NO ... 327 K9GTK ... 310 K6RTK ....304 W2ZXl ... 301 W8llY ......300
WIWlW ... 494 K5ll0 ....411 Woc;OP .. 359 lU8EN ... 326 W2FVI .._310 K8GHG ....304 W41MI ..... 301 W8UEX ....300
lA3DB ... 491 WA2DIG .. 411 W2GNQ ... 358 UA9Cl ... 326 W3GHO ... 310 WIBFT ... 304 W4Pll ... 301 W9FJX ..... 300
OK3OG ....488 W2PTO ... 411 UA90T .. 358 UI8lB .... 326 W70lS ... 310 Wlfl ..... 304 W4lYS ... 301 W9QQG ... 300
SM5CCE . 488 W4DKP ... 410 G8KS ••• 357 WA2JeV ... 325 W7STC .._310 W3GOQ ... 304 OJ6l0 ..... 301 WIIIDVZ ....300
W4BYU ... 487 HA5KBP 409 UC2AA .. 357 W20WX ... 325 w9BPW ... 310 W6NWI ....304 G3HfP ... 301 WllflK ....300
W8POQ ....481 WICKU ... 408 VE3Drf ... 357 VK3CX ... 325 W9UX ..... 310 W6Rl P ... 304 HK7lT ..... 301 weavQ ....300
W8KSR ....480 UC2AW 408 WI AIO ... 356 WIBGA 325 w eEWH ... 310 W7AIB ......304 IlIQ ..... 301 CE4AO ....300
W4HYW ... 478 W4HUE ... 407 K20US ... 356 WAGOET . 324 DlIVG ... 310 CP5 EI ......304 JA3fT ..... 301 CR71 1 ..... 300
SM5BPJ . 478 K41VE .... 407 W3TXQ ... 356 W6RlN ... 324 OH3TH .. 31 0 DJ2GG ..... 304 l U5AQ ... 301 OJ6BW ... 300
W81BX ... 476 OE810 ... 407 K4YfQ ..... 356 OJ 3HW ... 324 OKIZW ... 310 OJ2SR ......304 OKICX .. 301 OllPM ... .300
W5BUK ... .473 OKI AW ... .407 W71lf .. . 356 W2HUG ... 323 OK 20Q ... 310 DL4BS ..... 304 SP8EV ..... 301 DL9PF ......300
G3HIW ... 473 W5AFX ... 407 IlSf ....... 356 W6JKJ ..... 323 OK2QX .. . 310 HB4fD ... ... 304 UA6fD ..... 301 F8GB ..... 300
WOMCX ... 472 SM5AJ R .. 406 UA4PA ....356 HA5BU ... 323 PAOlY ... 31 0 l A8PF ...... 304 UC2WP ....301 G2M I ..... 300
G8JR ........ 472 WA6HR S ..406 Dl60S ....355 OK3 KAG . 323 SP5A1 B ... 310 OK31 C ..... 304 VK3TL ....301 G3JUl ......300
K4HPR ... 470 W4YWX ... 404 OH2Vl ..... 355 PAflVER ... 323 SM7TQ ....310 PY411 ..... 304 1l4CK ..... 301 G3KMQ ... 300
W30CU ... 466 OJ 5GG 404 W2KXl 354 W8CJN .. 322 SVOWI ... 310 PlI AH ..... 304 K2H IY .... 300 G3PJW .... 300
K6SXA .. ' 464 GI30QR ... 404 W40MW 354 Dl 9VN ... 322 UA3BN ... 310 SM3CJO . 304 K2KBI ..... 300 GI3JEX .. 300
W4Bf R ... 463 KP4AOO ....404 HA5AM .. 354 F91l .. .. . 322 VE2ll ..... 310 UB5f Y ....304 K2QHl ....300 KH6DKA 300
VK3XB ... 462 LA3Uf ......404 K4GSS ......353 UW3DR ... 322 W3 f DH ....309 Y02BU ... 304 K2QIl ..... 300 KP4AQQ ..300
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KP4RK ••..300 LA5HE ...,354 K8lSG ....238 WIMZB ... 203 W4BYU ... 557 W5 EZE ••..41 9 PA8SNG .... 468 H89MX •.. 325
KR6JZ ..•...300 Kl SHN ...,350 0l90H ....235 WA2VOH . 203 K2ZKU ... 555 ZS61W ... 419 W9UZC .... 462 VUAOE ....325
LA2MA •...300 K2POA ... 350 OKIAOP ....234 W3BVl ... 203 W3AYO ...,552 W5PQA ....417 PASHBD .,453 TG9AZ ......319
OE5l X .... ..300 PZIAX ... 345 W6E KZ ... 233 W5R HW ... 203 HB9EU ... 551 G6VQ ..... 41 3 G3NUG .... 451 W3CGS ....317
OE5PWl ., 300 VE3BQP ...,334 Dl4FX .•.... 233 W8EYZ ... 203 SP9RF ......542 W3BVl ....411 K9EAB .....,450 WA2EOQ . 316
OKI MP ...,300 XUAE .....,324 DJ8EG ...•..232 W9WID ... 203 W8MCX ... 529 W8QNW ... 411 W6VY .....,448 Zl48D ....316
PV4AD .....,300 W2VCZ ...,320 OA4PO ...,232 tA5lG ... 203 W2GT ..... 528 K4RIO ... 410 W30JZ ...,447 F9MD ..... 315
PY5ASN .. 300 W2YBO ... 318 VP7N S .....,232 UA9AO ... 203 DJ2KS ..... 524 MP48BE 410 G8KS ..... 430 IlAIJ •.....313
SM 2BCS .. 300 W8POQ ... 315 K8PUU ...,230 VE6SF ......203 G8KS _...... 520 VElCE .... 409 YK6RU ... 421 G2AFQ ......312
SM3BNV ..300 OJ2Ql •.•...3 14 EP2AG ... 229 KIGHT ... 202 DU FF ..... 519 nSF 408 W3AYD ... 420 G381D ... 312
SM3CJD . 300 K4JEY ..... 313 VQ2WR ... 228 W4BFR ....202 K9AGB ... 510 LASS ....... 408 f 8PI ........ 41 8 GI3COf . 312
SM4CHM ..300 G6l X ....... 310 YE6ABP ....227 W5DVV ... 202 PA1ll0U ... 510 W91RH ... 405 Pl IAX .....,413 IICBZ •.....31 2
SM5CEU ..300 W5PQA ...,308 W6DlY ....223 WA6ES8 . 202 G3HDA ... 509 W'KA ......405 K2CJN .....,409 Y028N ....312
SM7BHF ..300 K4PUS ...,305 W8JXY .....,222 KA28W ... 202 HK3lX ......508 G2fFO ... 405 WIORV ...,404 XEICY ......31I
ST2AR ,.....300 W9DWQ ...,305 WIWDD ... 22 1 UA38T ......202 W48QY ... 505 WA6SBO 404 Ol3TJ ......404 YUIAG ......311
SV8WAA . 300 DJ3CP ......304 GW3NWV ., 221 lEUE ..... 202 W3KDP ... 501 W8TTN ....404 DurF ...... 404 W9SFR ....310
UA4SM ...,300 TG9AD ....303 DJSRR .....220 W9EXY ... 20 1 KP4AOO SOO W8L8B ... 404 WIUOP ... 402 GM3BCL . 308
VE3CID ... 300 K2TOI ......300 YV5AST ....220 0l4NQ ... 201 LA5HE ...... 500 K3CDW ... 403 W6USG .... 400 n SF ....... 308
VE3XQ ... 300 KfIRDP ....300 W8WT ..... 2I 9 KG6ALD ... 20 1 K2SHl ... 497 K2ZRD ... 402 XUAE ......398 IIPON .. ... 307
VE 7SB ... 300 WA2srp . 300 VE7PU ....218 UW9CC .. 201 SM58PJ ....490 K4BAI ..... 402 VE3BQP ..386 V£3PV ... ,307
VK3AXK ..300 W6USG ....300 W3CGS ....2I7 K2KGS ... 200 ST2AR ......489 ZllAMD 402 SP7HX ... .385 K3COW ....306
VK4TY ...... 300 CN8AW ... 300 WIDGJ ....216 K2Y IY ... , 200 JA2JW ..... 480 4X4FU ... 402 Dl3RK ....383 ZP5CF ... .. 306
V02NA ... 300 VE3BKl ... 300 DL6EQ ..... 216 K4lYGI7 . 200 W4BFR .... 478 WIMQV ... 401 TG9AD .. ..3S1 W9EXY ....305
Y03FD ..... 300 W9CVU ... 298 OY7ML ...,216 K4vor ..... 200 W4RBZ ....477 W4NNH ... 401 OL6VM ....376 ITlSMD ... 305
ZSIRM ....300 SM5ur ... 295 WIAOL .... 215 K4ZJF ..... 200 Zl480 ..... 477 W4ZYS ... 401 G3FKM ....366 VV5B8U .. 305
l S5UP ..... 300 GI6TK ..... 278 W6YY ..... 213 W5DNl ... 200 DL90H .. ... 475 W5LE F ... 401 W8UMR ....363 ZE2JE .. ... 305

K50GP ... 277 SM3AZI ...,213 W5QKZ ... 200 W3CGS ... 474 W6WX ..... 401 SM3Ali 362 W3HUG ... 304
SSB WPX K8DNV ......275 VE6VK ....213 W5lEf ..... 200 W9FVU ... 474 W9EXY ... 401 Ol2UZ ..... 361 SM381Z ... 304

W40PM ....550 VE3ES ..... 274 K2CJN ...,212 W5QKZ ... 200 KI SHN ... 463 K9L1 0 ......400 SM3EP ... 361 K2POA ... 303
W4NJF ....506 Ol3RK ..... 273 OllBS ....212 W6DHU ... 200 G3FKM .. 46~ WI UOP ... 400 CX2CN ... 359 W5JCY ..... 303
G30D ..... 466 SM5BPJ ... 27 1 F2MO ..... 212 W9DKM ... 200 WA6MWG . 462 W4BHG .... 400 WIOGJ ... 358 G3NFV ......303
MP48BW ..462 G3 KXT ..... 269 KP4AOO . 212 KP4AQQ 200 OLIYA ...... 456 W4HKJ ... 400 W5ERY ... 358 DEI PC ... 303
H89TL ... 452 K2JFV ..... 266 DN4UN ... 212 TG9SC ... 200 WI0RV ... 455 W5RU .•....400 WGCHY ... 358 VE 2AFC ... 303
W3NKM ... 451 KG6AJB ... 265 W4ZYS ....211 UA3FG ..... 200 VK201 ..... 454 W6USG ....400 W4Rl S ... 356 VE6TF ..... 303
G81<S ..... 450 K2MGE ... 263 W9YHE ....211 VE3PY ..... 200 WOVBQ ... 452 W8JXY ... 400 W8J IN ..... 356 YK6KW ... 303
W3MAC ... 449 W3AYO ...,262 11T8U ......211 VE8RG ,.... 200 OJ5VQ ..... 452 OJ2GG ..•...400 G3GHE ... 356 WIBPM •... 302
K9EAB .... 439 W4HU ... 262 YP6WO ••.. 211 VQ2AT .... 200 G3NUG ... 452 OJ8RR ...... 400 G3MY ..... 356 EP3RD ....302
W6YMY ••..438 OLIPM ... 257 G8FC ....... ,210 GI6TK ..... 450 ItHl .......400 PY2CK ... 354 PYlNC ..... 302W30JZ ... 435 G3WW ......257 W9SFR ....210 Mixed WPX W5EJT ..... 449 PY4AYO ... 400
G3AWI •. ..428 XElCY ...... 256 Dl2DM ...,209 W40PM .. 658 K80NY •...448 SM5AJ R .... 400 5A5TO ..... 353 EI3R ....... 302
G3NUG •.. 423 G3FKM ....255 DlSAD ......209 G300 ....... 638 W2GNQ ... 442 YE3BKl ... 400 Dl90H ... 351 KSCFU ..... 301
llAMU ... 403 UR2AR ... 255 Dl4AS ....208 WSWT ..... 63I F3ZU ....... 441 Y£3PV ....400 l A5HE ... 351 W9PQA ... 301
WlUOP ....400 IBIA ........254 GI 3CDF .... 208 W9YSX ... 622 VE5JV ..... 439 l S4MG ... 400 ZS61W ._... 350 K5MDX ... 300
PJ2AA •.....379 WHQ .....,253 Kl7MF ....208 0l3RK ...,609 GI 30QR ... 434 WSPQQ ... 347 WIFA8 ... 300
KIIXG ......373 K2ZKU ..... 251 SM381Z .... 208 1<9EAB ..... 606 OK3EA ... 433 Phon. WPX W5PQA ... 344 WIZSU ....300
W4RBZ ...,37I K3BN S .... 250 K9RNQ .... 207 W3NKM ... 605 WIElD ... 432 W9WHM . 629 lU9DM ... 343 W3BNU ... 300
WI0RV ....370 W4HKJ ... 250 WBl8B .... 207 W8J IN ... ,. 605 W8GMK ... 429 CTlPK ..... 610 UQ2AN ... .337 OJ2UU ......300
WA2EOQ . 362 WSQNW ....250 KIRTB ... 206 W8UMR .., 599 PYIAOA ... 429 W8WT ......600 YV2CJ ......334 OJ30J ..... 300
W3VSU ...,362 Ol2AB ..... 247 K2JXY ..... 206 W30CU ... 588 G2BOZ ..... 427 G300 ......598 UR2BU ....333 EA2El ......300
W6RKP ...,360 PASSNG ... 247 YE2BCK .. 206 W90WQ ... 571 GI3COf ... 427 CTlHF ... .. 586 W8MlY ....332 EA2FE ......300
W2HXG ...,359 WIGR ..... 246 W5DA ... .. 204 W6YY ..... 570 JAIBK ..... .427 MP4BBW .,506 KP4WO ....328 GB2SM ....300
TI2HP .....,356 KSlSG ... 241 VK5GG .. ... 204 W5lGG ... 565 SP8HR ......427 OJ3CP ... ...473 F8HA ........327 YE3BKl ....300
W4RlS ....355 W2HMJ .... 240 K4HYl .... .. 203 YUIAG ...,559 W9YT ......422 W9YSQ ...,47I ZElJE ......326 ISIAB .••...300

New Amateur Product

---------------------------- -- --- ------------------------- ---

Design Industries Inc.

Design Industries. Inc. recently announced a
line of furniture for amateur. commercial and
industria l use. The desk is designed for use in
the home and office can be moved by means of
casters. T he front panel can be removed for
new panels and equipment. Current cut outs
include: Collins. Drake. Hall icrafters, National.
and SB E equipment. The desk can be closed and
locked when not in use. The walnut and other
wood finishe s combined with white formica
front panel and desk top is easily placed in any
home decor. The chai r is also ava ilab le. The
desk sells for $550.00 and the chair $ 193.00.
A brochure is available by writing to Design
Industries, Inc.. P.O. Bo x 6H 25. Dallas. Texas. 752 19. or circle 73 on page 110.

----- ---- ----------- ----------- --- -- ------- --- --- ---------- ---
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AI, KIQHP /fL8AK, with ex·K4YFE, Jim and his son.
AI, leaving En (Ethiopia) lond for K'l-lcn d, turned

reins of Kognew Station ARC over to Jim.

CQ', George Jacob" W3ASK, seen ..... ith the Voice of
Vienna, Fronk Friedl, OE1 fF, in fron t of f ro nk' , QTH.
The contented looh on both foce~ i, not due to .....orking
any rare OX, b ut to the exce llent meal i u~t con,umed ,

.....hich .....a~ prepared by frank ', XYl Maria.

PEOPLE LAND PLACES

Who says amateur rad io isn' , hereditary? This photo
shows Moller David Welley Bo nlt s a t oge 14 months
(p ho to tok en a year ago) fo llowing in the family Ira­
diti on. Dovid is the Grandson of W8 AER, David Sean
of Columbus. Ohio, Dnd Leon W. Bo nks KIHJV. of
Bethlehem, Conn . David ', Fa ther is W8 FEH and three
Uncles or. ell -Kn O G. K1TOH and W8RVK. To round
it all oft, the family cot is named '·CQ ". Dovey storted
his radio train ing. beginning with a license manual
in his Christmas Siock ing at three weeks of a ge. When
this picture was tak e n he could point out the mike .

receiver end key when e ak ed.

"Otts" 8eyer, KSC IR, sho.....n here a d justing the rig, as
o ne of three hams (K8CIR, W9VW an d KSBPT) ho
supplied communications d uri ng the SMALL Ra ce l a~t

October. The SMALL Race is for smel l a ircraft fl own by
.....ome n over a tria ngu la r 200 mile course. The ro ule
~ta rted at Gra nd Hoven Airport, Michigan, South alo ng
La ke Michig an shore to Wa te rvliet Airport, th en to
Ionia ..... hich lies fad of Gra nd Rop id ~ then bock to
Gra nd Have n. "Otts" flew the route with a Michiga n
Ae rona ut ics Safety Office r prior to the race to de­
termine .....eather and safety factors. Dur ing the race,
" Otis" dispatched informa tion to W9VW a t the first
leg who relayed the order of paning co ntesta nts fol­
lowed by reports fro m KaB PT as the plane, paned
Ionia . Th e operation was a complete ~uccen and a

cred it to amateur radio.
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overlay because of the use of the alu minum
layer for conducting current to the terminal
lead of the transistor.

It is not possible in the space aval iablc for
this column to go into the intrica te technical
detai ls of OLT construction and the reader is
referred to two superb articles in Electronics for
August 23. 1965 by D. R. Carley. P. L. Mc­
Geough, J. F. O'Rrien, D. J. Donahue and B. A .
Jacoby. all of RCA. Somerville, N.J. the fi rst
co mpany to produce the OlT.
Overlay Transistor Transmitter for 10 Meters

Figure I shows the use of three RCA overlay
transistors in a 10 meter transmitter adapted
from a CB transmitter design. T his transmitter is
capable of de livering 10 watts of peak power
with 100% modulat ion . The modulator used can
be any good transistor amplifier de livering from
2 to 6 watts of a.I. power. The anten na used
sho uld have an impedance of 50 ohms (52 ohms
will work okeh ) . The modulation transformer
may be hard to obtain because of the low
seconda ry impedance req uired. However. it is
suggested that a speaker output tran sformer with
multi-taps be tried with the associated modulator
for proper modulation. About 50 ohms should
do the trick.

For those de siring to experiment with the
RCA 40292 transistor for 144 me, they are re­
ferred to the article mentioned above which
describes a circuit for an aircraft t ransm itter
which operates at 135 mc and has an o utpu t of
10 watts with a driving power of 100 milliwatts.
Modifica tion would be easy for 144 me.

Questions

l\1e~lsurin~ Grid Current in GG Amplifiers­
"How can I measure the grid current of a
cathode driven amplifier?"

Measuring the grid current of a cathode driven
amplifier can be a delicate and exasperating task
as it is a ticklish job to "unground" the grid
sufficiently to permit a metering circuit to be
used, yet still hold the grid at rJ. grou nd po­
tentia l. T he inherent inductance of most bypass
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CH ARLES J. SCHAUERS,* W 6QLV

it
predicted in this column many
months ago, the day wo uld
surely come when the high

power high radio frequency transistor
would make its appearance. Alt hough
progress has been slow in developing
the transistor that would operate at

freque ncies in the order of 400 me, a transistor
ca lled the overlay t ransisto r (OLT) is avai lable
that will now handle a minimu m of 10 watts
of r.f. at 400 me. With in the next year or so.
the OLT will be availab le which will hand le
twice tha t power at 400 mc and up to 100 watts
at 50 to 60 me. When used at lower frequencies
in parall el. there is no reason that the Ol.T can­
not be made to handle 200 watts or so, and this
wou ld be ideal for com pie/ely transistorized
amateur radio transceivers.

T he OLT is unlike the usual transistor in
that it contains a large number of emitters,
anywhere from 16 to 400 or more. These emit­
ters are co nnected in parallel. T his was done
for the purpose of handl ing larger currents and
to provide low capacitance and sho rt carrier
transit time between the collector and emitter
groups.

The emitters of the Ol T transisto rs are so
small they cannot be connected by the usual
bonding leads and it was necessary to use an
aluminum layer directly above the emitter matrix
and base region. T he transistor was named the
·c/ o CQ. 14 Vandervenler Ave ., Pori Wa shington. L.J..
N.Y.
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re sisto rs are 1 walt unless shown otherwi se . LIt l 3. Ls. and ~ are slug tuned co ils resonon t a t 28 me. L1 a nd
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L2, L. - 3 t urn links, vary tu rns for good drive .
Ls-J. W. Miller 4303

4-J. W. Miller 4301
RFCI. RFC2- J . W . Miller 4622
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greater voltage drop across the I ohm resistor.
and larger values of series multiplier res istance
are needed. Thanks to Rill Orr of Eimac Division
(of Varian ) for the inform ation from Elmac's
amateur service newsletter ( W6SAJ).
Transistor Calibrator for the l'i'CXa3- " Hoy,'
about a circuit using transistors for a tOO kc
calibrator for my NCX-3? Power can be a
battery (preferably the small 9 volt kind used in
pocket transistor radios) . Can do?"

Sec fig , 3. Th is simple but accurate crystal
ca libra tor using on ly one tran sistor will work
fine. Please note that its output is connected on
the receiver's antenna input side. If connected
10 the common antenna terminal the whole thing
will go "poof."
Trunslstor Checkerc-vC an you supply me with
a very simple circuit which will allow me to
check surplus tran sistors quick ly? I wa nt noth ing
elaborate and the set should use a minimum of
inexpensive parts. I am not interested in dynamic
characteristics as such,"

welt. you can take your pick from three cir­
cuits in figures -teA). 4(8) and 4(C).

The circuit in fig , 4( A) is for the purpose of
checking collector current when the emitter is
grounded and there is no signa l applied to the
transistor base, To dete rmine whether a tran­
sistor is "good" or not. multiply its beta (current
amplification) by the collector current (J .... )
and (hen by a factor of 3. The factor takes into
"consideration" the characteristic variations of
the transistor in manufacture. The resultant
answer after multiplying beta. J..o and 3 is in­
dica tive of the limit of collector current. If col­
lecto r current as read on the meter exceeds thai
obtained by the multiplication. then the transistor
is "bad."

The checker in fig. 4(8) checks current gain
or beta. This is done by applying a small voltage
to the base of the transistor through the switch
sw and 200 k resistor. T he base current should
increase by .03 rna and the collector current an
equal amount for a beta of 10, A transistor
having a beta of JOO will show a current increase
of 3 rna, Compare the manufacturer's beta
rating with the one you obtain. if yours is lower
use another transistor.

Remember. that for the checkers in figs. 4(A)
and 4( 8). the battery voltage must be reversed
for check ing NPN transistors.

The checker shown in fig. 4(C) will check
both N PN and P NP transistors. With SI open.
if the transistor is good. the meter will read the

""'~I
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Fig. 3-Precision crystal ca libra ting oscillator. Xtal is
a GT.cut 100 kc crystal. The 6 ,/oIh coil can be a slug
tuned ceramic core unit. Ca pacito rs C. a nd C" should

be silver mica uni ts,
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Fig . 2- (A) Measuring circuit which a voids instability
prob lem in GG circuit when a tte mpts ere made to
" d" 'd fungfoun g n o r curr e nt measu reme n ts. (6) indio

vidual grid CUH ent measurement of paralle l tubes.
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capacitors permits the grid circuits to "float"
above ground ~t some high frequency. and as a
r~suJt the. amplifier exhibi ts instabi lity and para.
sites. This problem can be avo ided with the
m~as~rjng circuit o f figure 2(A). T he control
gn~ IS grounded through a J ohm composition
resistor. bypassed by a .0 1 mmf disc capacitor.
The voltage drop generated by the flow of grid
current acro~s .the resistor can easily he meas­
ured by a millivoltmeter which is calibrated to
read in terms of grid curre nt. Individual grid
current for each of a parall el pair of tubes may
be mea~ured by the circuit of figure 2( B) .

The Internal resistance of the 0· 1 d .c. milli­
ameter plus the series resistor R 1 determines
the maximum current that can be measured
Suppose it is desired to read grid current in the
order of 60 rna. T he meter should therefore read
? roo rna. Th i.. is very convenie nt. as the read­
mg of the me tcr scale can easily be mulliplied
by 100 to obtain the actua l value of current.
N~w when too rna flow through 1 ohm. there
exists a potential of 0.1 volt across the resistor.
The meter should therefore read 0.1 volt full
scale to correspond to a grid current of 100 rna.
Assume the meter is a Triplett #22 1-T. which
has an in te rn al resi sta nce of 55 ohms. The volt­
age drop across the meter itself is 0.55 volts
when I rna flows through it. To convert the
milJiameter to a voltmeter reading 0.1 volt full
scale. a series multiplier must be added. A volt­
age drop of 0.1 volt exists across a 100 ohm re­
sistor when one rna of current flows through it.
The difference between 100 ohms and 55 ohms.
or 45 ohms. must th erefore be added in series
with the meter to convert it to read 0.1 volt.
~ul1 scale. On the other hand. placing the meter
Itself across the I ohm resistor without the
se ries multiplier will result in a full scale read­
ing corresponding to 55 milliamperes. Thus. if
maximum grid current is below this latter figure.
no series resistor is required for the meter. Con­
versely. high values of grid current p roduce

January, 1966 • CQ • 67



L-~Pro~ 3" 1t12
r--"'"Coppe' Wire'

CK721

CR,

I ~ TO l~ AF.
'---JI--- SI0ge In pUtot

(A)

1M

CK721 +
-J. '~17 -t? 9,

) -
" .O.{

--\10047
I f' ~ . I

4 7'i 220K 4 .7K ' I s,

AGC

30 0K 50 0K 6 80K '

~

.0 2 Tot
1M 680K'- P,

0 P"

1M
CR, CR,

•= ..' •
500K .0 1

.0 2
.QI 1M 30 0 K f-<> To ,>I

' OOK .O'r lAFSlo~e

~ ~

-= 250K 500K

Deleclar
Outpul

(S)

220K

Fi g. S- (A) A practical noise limiler. Diodes CR1 and
CR2 must be those d escribed in the text. The 680 K*
re sistors may have to be adjusted for best res ults. (B) An
effec tive noi se limite r. Diode s CR, an d CR2 sho uld be
matched silico n types with extrem ely high fron t to

b ock retlc.

litt le loss of a.f. gain, but not much to worry
about. G ood luck.
Simple Signa l Trace r-,"! tried out your signal
tracing osc illator desc ribed in the November
1965 issue of CQ and it works fin e but can' t
you come up with one that uses no trans­
form ers?"

Sure. See fi g. 6. This is a simple multi -vibrator
type circui t that ca n be used for r.f. and a .f.
signal tracing. The output is rich in harmonics
and the fundamenta l frequency is aro und 800
cycles.
Mohile T une-up Indicator- "Can you suggest a
simple transmitter tu ne-up ind icat or for my
mobile setup? Wh at I'm looking for of course
is someth ing that I ca n ei ther mount on the
dash or have on the seat beside me that will
indicate maximum r.I. outp ut from my antenna.
I've seen a couple of the gadgets around but
don't know how they work. Ca n yo u help meT'

I th ink so. See. fig. 7. This fi eld strength meter
is self-powered. Eno ugh r.I. will get in through
the windows of the car to let you know when
you are putt ing out maxim um r.f. It is easy
to make and ca n also be used as a " fox- hunt"
receiver if you add a loop to it. Good luck.
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tra nsisto r's collector cut-off curren t (J~o ). The
current should be low. Genera lly, if the meter
reads higher th an l,4 scale then the transistor is
conside red as too leaky. A full scale reading
will indica te a shorted un it.

T o check gain. sw is closed. When th is is
don e the collec tor-emitter current now is in­
creased. the amount depending on the gai n
( be ta ) of the transisto r. If a high reading is
indicated this ind icates a good transistor (if the
lea kage curren t is low) . No current read ing
ind icates that the tra nsistor is open. Note that
th is checker is esse ntially a combi nat ion of the
two in fi gs. 4 (A ) a nd 4( B) .

To get a rOIlI:" a ppro ximation of the beta of
a transistor wit h the checker of 4 (C ) , if the
lea kage current in the fi rst test was zero or near
zero. mult iply the meter reading (on depressing
sw ) by 20. For example. if the meter reads
1.6 rna. th is mu lt iplied by 20 will give a "beta"
of about 32.

In opera ting the checker make sure that the
switch is in the proper posit ion for either an
NPN or PNP transisto r. The circu it as shown is
testing a PNP transistor.
Noise Limiter for Transcelvers-."! own an
SR-t 50 and a Swan 240. ca n you suggest a
noise limiter that I ca n try in both of these sets?
I usc the Swan in the ca r and the 150 in my
horne shack. If possible I'd like something
simple and solid state. Can you help me out?'

You might try the NL circuit given in fi g.
5( A ) . This is a circuit th at has been used with
success by a number of ha ms and ca me to me
th rough HB9ACN. The European version is
shown in fi g. 5 (B).

The diodes must be chosen very carefully .
The higher the back res istance. the bette r. The
IN626A was used successfully in the model I
constructed. however. there is no reason why
other good silico n diodes ca nnot be used.

Depending on the a.g.c. voltage ava ilable. the
value of the resisto r used to the a.g.c. line (shown
is the 480K ) may need adjusting.

When the unit is connected there may be a

Fig . 4- {A) Coll ector cur rent checker (le a kage) . (B)
Beta o r gain checker. (C) Ch ecker for both gain a nd
leakage. Only one socke t ne eded a s switch (4 pole

2 positio n rOlary) chang es polarity.

Fig. 6 -Simple signal tracer. The whole uni t can b e
mounted in a small can or p lastic box. Transistors ca n

also be types; 2N624, 2N370, AF102, or 2 N1264.
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Fig . 7 -A t une-up indica tor for mobi le or fi xed use.
Use ( oil a nd ca pacito r (L a nd C) to cover desired band.

Fig . 9-A tune r for matching a single wire a ntenna to
unbala nced tra n, mitte r output. See text for part values.

Vibn.lCor Replacement Wilh So lid-State- " It
seems that I saw an article somet ime back in
1963 in some ham magazine that gives the neces­
sary information to make up a transistor switch­
ing device that will replace the mechanical
vibrator used in some mobile power supplies.
Can you tell me in wh ich magazine the article
appeared?"

Yes. See Po pular Electronics for December
1963. The article you inquire about was the
cover story. By the way T AB. 11 1 Liberty St..
N.Y. 6. N.Y. has the "OZ4" for 1.75. the
"S R4" for $9.00 both solid state . which can be
used with the solid sta te vibrator re placement.
Transistorized S :'\teter- ". purchased an all­
band transistorized receiver made in Japan but
it does not have an S me ter. I'd like to add one.
C an you please hc lp me?"

Yes. See figure 8. For Q I the followi ng tran­
sistors may bc used: 2N438 A. 2N439A. 2N4.f OA
or 2N1304. For Q~ you can use: 2N 394A.
2N396A. 2N4 15 A or the 2N4 16. Depend ing on
the a.v.c. voltage ava ilable you may have to
adjust the va lue of the input resistor ( shown as
I meg on the diagram ). T his circuit is easy to
connect to any rece iver and works very well .
Any me ter betwee n 0-1 and 0-5 may be used.
SinJ:le Wirc Feed for Tmnscelvers-cvwhen [
take my SB-33 to the mountains with me I'd
like to be ab le to usc it with a long wire antenna
already installed at my cabin locat ion. Can you
te ll me how f can match the antenna to my
transce iver without an elaborate or heavy an­
tenna tuner?"

Yes. See fig. 9. This circuit enables you to
match I /flY single wire antenna to the low im­
pedance (Input-output } of yo ur transceiver. T he
coil can be one out of a surplus command set
a nd the capacitor can be of 250 mmf or so.
Adjust the rotable coil and capac itor (preferably
using an s.w.r. meter if yo u have o ne) for proper
matchin g: and maximum transmitter output.
Incidentally. th is ci rcui t will work for mobile
operat ion too.

YL Compla int- "T he guy [ am engaged to is a
ham. an av id ham. Unlike other fellows when
we take a dri ve he operates his mobile ha m set
instead of giv ing me any a ttention. \Vhen we
are at his bouse he ope rates the station there.
About the only time he notices me is when we
dine out together or go to a theater. Tell me ,
what do I 50Cem to be in for anyway'? Ham radio
is okeh I guess but it sort o f leaves me a lillie
cold. Sure. I th ink it is fun to talk to people but
all of the time'? I would appreciate yo ur advice."

If ham radio leaves you cold and your hus­
band-to-be is an avid ham my "crystal ball"
tells me that you are go ing to be a bit lone ly
until the first ch ild arrives. As I have said before.
ham rad io has its time and place. Compromise is
a two-way st reet and I would advise you to let
yo ur man know 1I0W how you feel so you can
both work out a so lutio n. Some hams th ink
everyone will like ham rad io if exposed to it
prope rly but th is is not true. But there is one
big point in favor of the ham however. when
he is hamming at home you kn ow where he is.
Every man needs a hobby and so does every
woman. By the way wh at is your hobby?
1.£. Feedthrough 011 the N CX-3- "[ seem to re­
ceive a commercia l station on 5200 kc with my
NCX-3 . A nyway to stop th is'?"

Yes. Sec fig . 10. I nclose the trap in a shie lded
can. Use regu lar coax connectors for in put and
ou tput. For padding capacitor C. use th ree ca­
paci tors (I kv disc ce ramics in se ries ) to give
the value of 950 mmf. The exact va lue may
have to be adjusted. a lo ng wit h the 50 mmf
variahie capacitor wh ich is first set at half mesh.
With the trap installed. tune the variable capaci­
tor for maximum attenuation of the interfering:
signa l. The trap does not seem to d isturb the
operat ion of the rece iver /transmitter a t all .
Thanks National for the info.

A farther t ip o n the NCX-3 : make sure that
the antenna you me is resonant for the band in

TranlC:eiY",
AnI (1rI)

Shield'e.;f
e"r-- -- --- ,
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I I
I !
I
I 9~
I ---' I
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~t 6 - 9 11.or 12. r

0,

Fig. a- A tran,i,tarized S meter. See text for transistors
which may be used .

Fig . 10- A 5.2 mc filter for the NCX·3. L j, a irwQu" d
1" dia mete r, 7 t, # 16 c.e . spaced wIre di a meter.
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Fig. ll -A multi·band dc uble t mounted in a Act-top
config uration.

forward . I no t iced howe ve r, when I put the ca r
in reverse a nd backed up , the no ise d isappeared .
What's the solutio n?"

Bond your e ngine a t its front and rea r to the
ca r frame a nd give 'er a try , A friend of mi ne
F8 P I had the same trouble with his 4CV. Make
sure too that your ex haust pipe is bonded and
not floatin g.
ASI A RC- I Conve rsio n fo r 2 Melers- uIn wh at
issue of CQ di d informa tion appear o n convert­
ing the A N /A RC- I surplus set fo r 2 meter o p­
eration?"

See the May 1960 CQ. Article abstrac t, $ 1.00
from the ed itor of CQ.
New FET Infornmtion - " Any new info rmat ion
on fie ld effect tra nsisto rs (FET) and their a p­
plicat ions?"

Yes. Next mont h we'll fea ture some good
solid infor ma tio n from Siliconix Inc ., 11 40 W.
Evelyn Ave.. Sunn yval e, Calif. 94086. Inci­
dentall y, they are offer ing two F ET's that nor­
mally sell fo r aro und $5 .00 each for $2.75
postpa id with suggested a pplica tio ns. Siliconix
evidenta ly rea lizes that hams do experiment a nd
that among them are many workin g e ngi neers .
Offering the FETs at a low price will no do ubt
turn up a la rge num be r of a pplications . To o rder
your two FET's for the low price, direct your
o rders to the company a t the add ress a bove,
mention " ham offer" and H AM C LINIC. See thi s
colum n next month for detai ls on t he FET and
how it resembles the pen tode vacuum tube, even
to some design considerations.
Design Changes-c'Tetl me, why do some manu­
fac turers make design changes to su pposed ly
lab tested equi pment a few months a fter in tro­
ducing it? Wha t a re the considerations invol ved '!"

As I ha ve sta ted before in th is column, manu­
fact urers do not have control over com pone nts
ob tained fro m outside sources. Sometimes their
so urce of supply fail s and the y m ust red esign
around avai lable components. Somet imes a
better circuit refinement is di scove red after the
set is int roduced a nd the manu facturer makes it
ava ilable in the newest models-this is h is
pre rogat ive. To mak e change s to a ny set costs

[Continued 011 page 98]
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use. If you have a high S.W.f . (and this a pplies
to any other set) you may ha ve i .f. leak-through.
ARC·S on 2 /\Ic ier s.s.h.- "Back issues of CQ
ever contain info o n converting the ARC-5 for
? t b t ' ? "_ me er 5 .5 . • opera IOn .

Yes. See the J une 1959 CQ . A rt icle extracts
$ 1.00 from the editor of CQ .
,\ 1'X·6 Source -," wan t 10 obtain an A PX·6
transponde r and convert it in accordance wi th
the Oc l. and Nov. 1965 articles by K2ZSQ and
K2 UYH wh ich appeared in CQ. Know of a
source ?"

Yes. T ry Arrow Sa lcs-2534 S. Michigan Ave..
C hicago. III . T hey d id have some for $7.95 .
Smith Chart Circular Slide Rule- "Where can I
obtai n a professional Smi th chart circu la r slide
rule?"

Send $3.00 to Business Services Inc., Dept.
CQ. Newton Road. PO Box 427. Dan bury, Conn.
The ru le is a combination radio transm ission
line calcu lator a nd circula r slide ru le by A mphc­
nol. The Sm ith cha rt ca lculato r rel ates the se ries
com ponents of impedance at a ny posit ion a lo ng
open-wire or coaxia l tra nsmission line to the
following: impedance a t a ny point ; sta nding
wave a m plitude rat io and atten uation. In addi­
t ion, it makes possible the determi na tion o f
voltage a nd curren t a t any position along the
line . The c ircula r slide ru le on the reverse of
the Sm ith chart is eq uiva lent to a 28 l/.t" stra ight
ru le. N ine com mon sca les are provided : D, C .
C I. A. K. L. T. S and ST. It if a honey.
A dding Hands to the JI'V·1 2- 'T d like to add a
couple of add itio na l ba nds to my HW-12, Can
you give me detailed inst ruct ions for doi ng
this? If not, whe re can I go for help?"

Time does not pe rmit us to do personal de­
sign work fo r readers, unless the re is a great
demand and the n the results a re a lways publ ished
in the colum n. I suggest that you contact Dynal ab
Co. 2 15 Spe ncer A ve., Queens Village, N. Y , a nd
ask about the ir kit for $3 9.95 whic h enab les you
to add two bands. I don't see how you could
do it cheaper yourse lf. T hey a lso have kits for
the sa me price fo r Heath HW-22 and HW-32
owners. Tell the m HAM C LIN IC made the
suggestio n.
CK.722 Replacemcnts-c'Te ll me, wha t other
t ra nsisto rs are now ava ilable to replace that
old reliable C K·722 ?"

The following will re place the C K-722 :
2N t05. 2N283 . 2N370. 2N3 71 . 2N372. 2N373
a nd 2N374.
Potenrlnmcter Noise-"The r .f. gain cont ro l in
my rece iver has always been noisy . I have re­
placed it twice and after a time the new pot
gOI no isy too. I have used cleaner withou t results,
W ha t do I do ?"

No do ub t the ty pe of pot yo u a re using is at
fa ult. A number of r.f. gain controls are con­
nected in the cathode circuit of the lst r.f. tube,
they do handle some current. I suggest a highe r
wattage replacemen t, th is may c ure yo ur trouble.
Ignition Nolse-c'H cre's one for you. Aft er com­
ple tel y ...uppress ing eve ryt hing I could in my
car I sti ll got noise when the car was moving
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BY URB L E J E UNE ,* W 2D EC

DON MILLER

T
o eve n the casual ox« , this name has a
certain magical connotation. Indeed. with
the possible exception of G us Browning,

I dare say that De n's name is the best known
in OX circles. Anyone read ing this without
knowing of De n's exploits is. I'm sure, just
passing th rough on his way to the VHF CO LUMN.

Don. on man y occasions in concert with
K7LMU, has made the impossible almost com­
monplace. Not only has he managed to extract
opera ting permits where all others have failed .
but his opera ting proficiency de fies bel ief. There
is absolutely no question that Don is one of the
finest opera tors in the world. H is ability to
overcome obstacles can be shown by the fact
that he turned in the first legal operation from
both Indonesia and Cambodia and added 3W8.
5W I. YI. BY. HS and XZ for good measure. He
has also activated two brand new DXCC coun­
tr ies. Spratly Islands and Cormoran Reef. To
try and pin a pair of horns on Don might indeed
be foolish. but that is exactly what I will try
to do.

Du ring the IS9WNV (Spra tly Islands) oper­
ation, some form of lunacy seized Don. During
all but the last hour of the operat ion, Don ab­
solutely refused to work a large group of sta­
tions. The one thing all these stations have in
common is the fac t that they are highly placed
on the DXCC honor rol l. There was no question
that they were gett ing th rough. These stat ions
don't hold their positions on the honor roll with
peanut whistles. Dur ing the Cormoran Reef
operation, these stations were no t worked at all .
T he fact that these sta tions were entered in Den's
log \VIT HO UT a two-way exchange shows that
this was obviously done with premeditation for
some purpose which Don has yet to explain as
of this writing (mid-November),

we have all thought of operating a DXpedi­
tion station. the operating techniques we would
use and how we would give the "big boys" a
hard time. However, to ignore them completel y
is just plain dirty pool. The people of the honor
roll are where they are because they have a
combination of operating proficiency, good
equ ipment, and have sacrificed much time.
Everyone on the honor roll has missed countries
on many occasions due 10 a variety of reasons.
includ ing being in the wrong place at the wrong

- nOlt 35. lI .u k t , N ew J ersey 07730.

time. But when one ma n chooses to reshuffle the
honor roll to su it his own whims, this is poor
sportsma nsh ip and I will not be a party to it.
The CQ SSB Honor Roll will accept no co n­
firmations from Den's operations on Spra tly
Islands or Cormoran Reef or any other places
where this practice is used in the fu ture.

The reason most of us love DXing is tha t
we crave the compelition-the chase. Is it too
much to ask to be able to compete fairly and
honestly? Let's lose if we must. bu t lose without
prejudice.

There have been many DXpeditions where the
operator has traveled half way around the world
at great personal expense, and. on many oc­
casions. great personal danger, to give us the
satisfaction of working a new one. In the future.
I sincerely hope Don will see fit to follow in
th is trad ition- the tradition of CEOAA. the
H KOT U gang. Danny. VQ9HB. CR8A A. the
Cli pperton Island gangs. W0~ILY and Gus. just
to name a few. II's up to you Don.

SSB Honor Roll

W9WNV/ 8F3 pushed WOQVZ and K4TJL to
305 and W2T P to 304 .. . Les, G8KS. adds 18
with such goodies as C E0XA. VQ8A MR.
W9WNV / X U. YKIAA. VS5LX and VQ8BFC
to move to 298 and 300 SSB cert ificate number
12 . .. LA2QJ / P. PY2BZD /PY0. and V K9JO
Cocos. push Jack. WA2IZS. ' a 288 . . . Shel,
K6CYG . added 48 to bring him to 252 ...
ZS6YQ is added 10 the list at 202 .

In ea rly April of 1965 Wallace Carpenter,
K4TJL, submitted the last of the necessary cards
to qu alify for SSB 300. In a way in wh ich only
you r ed itor can foul thi ngs lip, I never issued the
authoriza tion. He should have received certifi­
cate number 6. I have issued him cert ificate
nu mber SA so I don't have to make a complete
mess of the system. Sorry for the inconvenience.
Wallace.

Cong ratulations
Congratu lations to Chuck Boivin. W4LVV,

editor of the Flo rida D X Club Report on his
election as ARRL Southeastern Division Direc­
tor. It's good to have another DXer on the Board.

N ew Stamp

Of interest to rad io hams is the new U. S.
II cent stamp commemorating the centenary of

SSB HONOR ROLL
TI2HP ..... 305 W3MAC 282 G2BVN 264 W3VSU 235
WBQVl .."305 WlttF 282 GJOO 2600Z7FG 234
K4TJL 305 W6UOU 282 W4RlS 260 W4HUE 23t
W2TP 305 W3KT 282 W6WNE 260 W3DJZ •. " 231
W2BXA 304 IlAMU •.. 282 PJ2AA 258 W2PTM ... 231
G3AWZ 303 W2RGY 279 KP'4Cl ,.. 256 WA2EOQ . 229
W2ZX 302 K4HYl 271 t<GCYG 252 W6ZJY 228
SZ4ER R 301 DlllN 276 K6lGF 251 W3FWD 226
W8PQQ •...300 HB9Tl 276 WIAOl 250 KI 5HN 224
G8KS ..•.. 298 PlIAX 275 W40M 249 K2JFV 223
K2MGE 297 W4SSU 274 W4PAA 2491K4JEY 221
N3NKM 296 W6RKP 274 W4NJF 248 W2MJ 215

1 IOM3' DR 241
SM5UF ,209

N2FXN ••. 294 K9EAB .. 2 4 .. I' WOO l X 206
W40PM ...,291 W2lY 271 XElAE 247 W5KC 206
W2YC Z •.. 29t G3NUG ... 270 lW7CMO 246

IW6USG
204

KilXG ••... 289
I
K80NY . 270 'YV5AFF 240 IKOUKN 202

K8RTW 288 G2Pl 266 W70lR 239 ,156YQ 202
WA21IS 288 W6YMV 265' KU MY .. 236 ·G3HOA 200
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The following: certificates were
eluding November 5th, 1965:

CW·PHONE WAZ

; "

issued between the period from October 6th. 1965 to and

CW WPX

•
In'

ALL PHONE WAZ
300 TWO·WAY SSB

TWO·WAY SSB WAZ
200 TWO·WAY SSB

100 TW O·W AY SSB

2 111
2 112
2 11.1
2114
21U
2111'1
211 7
211 M
2 119
2120
2 121

317

3.7
J 4R
34'il
J50
35 1
" 2

SMJ IJ N V
V QKA I
W H2C KS
W 6jN X
VA4KED
U8~ND
DLfiKK
VEJ8CT
DJ"PS
J AMA DQ
OKI KAM

V EJnCT

VA4KED
VESAfi
VEnIT
O KIAOP
PA0LOU
VE3nCT

Bengt Eu ren ius
Raou l T ho ma s
Andrew H. Bodo ny
Norman D. N ash
Rad io Cluh Station
N ikolay N. Emshanov
Dr. H an.. Werner
J ohn W . Tre..kin
Perry W. Bsten
Shigetaka Shishibori
Rad io Club Station

J oh n W . T resk in

Radio Club Sta tion
Terry F. Ketm
Rill Ma rtin
Franti sd ~t e i s l
Lo u is Van de N adon
J ohn W. Treskin

..7
6"
6'9
690
69 \
692

2\9
220

M
12

132
133

' 70
. 79

K 2G1 F
Y07DO
U H5Ml
O KJ IC
WIDPJ
K7CIIII

SM,'HNV
PY2CTL

K4TJI.
GRKS

lS6YQ
W4H UE

WOoIyn
lS6YQ

Stephen Be rens
Victo r Ya zia n
Edward Zilhc:rman
J o..ef 5urmik
Oeorse E. Levensalor
M ike Churchill

SSB WPX
Henltl Buren tus
Lu iz Piccinini

W a llace Ca rpent er
S , L. II ill

HUloh y Roode
G eorge A . M ack

J e"\e 1-1 . Mo rri"
Bushy Roode

the Internatio nal Telecommunica tions Union. It
shows a map of the world with red interlaced
wave fo rms and the letters IT U repeated in
Morse code characters.

He re and The re

CR-I Port uauese Guinea: Octavio. CR3A D. has
bee n active around 2300 GMT on 14 mc c.w.
(T fl x L1D X A ).
CT 3 :\hldeint Ishmd: CT3AV. Fernando. is ac­
tive on 20 s.s.b. around 1800 GM T. 14 115 looks
like his preferred frequency. Also CT3 AQ o n
21190 a.rn . a t 1600 GMT. (T tlx LJDX A ).
EA9 Rio de O ro: From several different sources
in Spain, I have received word that no less than
two different DXpcditions will take place to
Rio de Oro in early 1966. Keep your fingers
crossed.
F USX Keruueleu Islundss F B8XX should be
ope ra tio nal on s.s.b. by the time you read this.
A Swan transceiver was sent by F5AX. [ Tnx
Lf[)X A ).
FC Corslca: F9UC/ FC is ac tive again. mostly
weekends. Try 14080 / 90 kc around 1700 / 1800
GMT. (T flX IVGDX C).
FKX New Caledonia: Yves. F K8 BH. and Felix,
FK8AC, are both Q RV on 14 mc c.w. and s.s.b.
(T fl x VERON).

WAZand WPX
Till:: \ V A l and WP X cert tncates a re awarded by the
CQ DX department. WA Z is is ..ueu for proof o f
contact wil t, the 40 Zones of the world as shown o n
the o tucta t WAZ Zone \ lap. \V AZ is issued in th ree
c1asM's. i ,e, Any mode . all phone and a ll s.s .b . For
comple te rule... SC'c the J a nuary. IIJfl 2 CO. puge ~O .

WI':\ is j<,<,ued in four ctasses, t.e., all c .w.• a ll
phone , a ll v.s.b . ai'l l! ~1 i \ed . T he number of pre~\es

required a re : c.w,·JOO: Pho ne-JOO: s.sb.-20ll; \h\.er­
4Otl, For co mplete rules. see J anuary. I1/ti2 (Q.
pa ge ~2 . \VAl a ro"J k a l h)~s . l o ne Ma ps and \\'.PX
applicat ions ma y he ob ta ined from the I?X Ed itor
a t the a dd ress shown at the head o f this co lumn.
Please send a self-addressed . stamped enve lope , or
a se ff-add revsed e nvelope and an IRC. All applica­
t io ns shou ld be sent directly to the DX Editor,
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F I.S French SOIlHlIiI~md: Andre, FL8 RA. active
on 2 1065 kc listen ing 3 up. Try between 1700
and 1800 GMT. FL8 l\1 C also active o n 14 mc
c.w. various times and frequencies. (Tux
LJDXA).
IIR Hondurust G us. H R2GK. advises he oper­
ares the lower end of the US phone band daily,
using an H\V-32 and a TA-33 .
KG61 Marcus: C huck. KG 6IF, on 14268-270
dail y at 0030 GMT. (TIIX LJDX A ).
1'N8 Repuhlic du Con~o : T NRBK. Bernard. a nd
T N8 AA. G uy. both ac tive on 15 meter a. m.
arou nd 1900 GMT. (Tux L I D X A ).
TIS Tchadr 1T8AE and TIRA R both active o n
15 meter a .m. between 1800 and 1900 GMT

weekends. Very limited English . (T,u LJD X A ).
A I Franz Josef Land: UA IKE D is now active

o n s.s.b. around 14 110. QSL via RAEM . Ernst
Krenkel. C ha pJig Str.. I-A Moscow. Logs are
received only three times per year so please be
patient.
"K9 Papua r J im. VK9Pl.. has been very active
between 1300 and 1500 GMT on 14140 listening
14220 and between 1000 and 11 00 GMT on
21380/ 2 1400 kc. (T flx LJDX A ).
"KO:\Iacquarie: VK0TO has been reported on
7006 at 1015 GMT. t r-» LJDXA ).
YA A f~hanistan: YA4A. (K4UT El. has gone
Q RT afte r more than 60.000 QSOs from all
districts. Dick reports, via WG DXC. he may
QSY to 606 land after a sho rt stay at K4 UT E.
ZUH Ascension Island: Z D8LV o n 2 1432 at
t800 GMT. (T IIX LJD X A ).
7...~2'11 .:\Iarion hland: ZS2 ~1I is again active.
Look for Wynand on 1423-' around 1500 G~IT.

( T llx LJDX A ).
" K9 New G uinea: Jerry, VK9GN. is currently
active on 14 me s.s.b. around 0900 GM T {Tnx
VF.RON).
" K9 COCO.I} Kl'l'lin ~: VK9JO now has a 15 meter
beam up an d holds daily skeds with KR61L at
0000 GMT on 21350 kc. {Tnx L JDX A ).



KG6I t" via W "'ANR . \"K9G~ 8 0 ' 73. Ukar-
KJ 6UA vi a WA60ET. um p a , Terr i-
KH6t11. vta K IlA AG . lory o f Now
KR6J1. via W:lCTS . Guinea .
K\,4Ct· "a K 3AH N . \ 'KI1KII ' " VK1A G O
LA!iC I/ I" ,.. LAING. \'1' III ft vi a V E3ACn.
LU7Z A via I. U4D~fG. \" I"U K If. vi a V E3Acn.
l U7ZC via LU 4DM G . vr-n.n via V EJA CD.
~1I:"li via K~JLQ. VI"I\\·II via W 6SH C .
'I ....T80 via V E IAK Z. ' ·P1 A C via KII"P.
O A"U ..-ia KSA BV. \' P 2GL via W~Q\tJ .

Ot:9ZU Ii via G2DHV, ' ·P2KU via VE3ACD .
OKl :\lHI na K4lJ F . ' ·P 1S \ ' via K IIM P.
n~57.Q via G2D1 I V . ' -P2\,1) via W 4PJ G .
n~ II I N via G2 D II V. \'P5AR "a WA RG UA .
I'ZIC '. via W 2CTN . \" I'HII) via W 2CTN .
s,"enn' ,-ia K7U CII. \"S9A FR Ro n F ord. 47th
svswoo vta K~VR. Royal Dragoon
' ·K1AI'I\ via W 4\IVH. Guard .

R.F.P 0 .• Lon-
don, England.

[Coll/ illut'd 011 ptlKe /O5}
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apex. The rig is an HQ- 170,' and HX·50A . 156
QSOs with G . G M. G W. cc, OK. DL. OE, PA.
HU . OH and VO were logged. W IIlIl /i was
heard but not worked . The station will be active
o n 160 again this season especially looking fo r

orth Ame rican contacts.
The Upper 5 kc: It is hoped th is season that

all \VI V EI VO sta tio ns will refra in from opcr­
at ing in lS20· IS25 kc segment dur ing DX
periods since the weak DX stations creep down
OIS far as IS21 kc and ca nnot compete with OUI

WIVE signals there . We feel sure the WIV E /
VO 160 DXers will do this withou t any question.
Addit ionally. it would be nice if each of us try
to induce the phone boys and others in th is
segment of 5 kc to QSY below 1820 d ur ing DX
hours. Sunrise-Sunset-0430-0730 GMT etc. Th is.
of course. should be done in a nice way since
we realize that everyone has an equa l right to
opera te here if he so chooses. but most fellow
Hams will be found coopera tive if approached
correct ly and it could be expl ained that h is
applies primarily to the weekends. t T'nx /0 JV I lf/I
for the above.}

QTHs and Q Sl Managers

7G I Republic of Guinea: Josef, 7G IA. is QRV
at the following times and frequenc ies: 3505 or
3510 between 2200 and 2400 GMT, 7005 or 70 10
between 1900 and 2300 GMT. 14050 between
0700 and 0900 and 15 /1 700 G"T. 21 050 be­
tween 1200 and I ~OO GMT. (Tns VERON).
7Q7 Tunza nla. T he fam ily of 7Q7 PBD has re­
turned to the UK and Peter prom ises to be
especially ac tive until he departs about Ap ril l st.
(Tnx VUION ).
HZ-4IHZ5 Ne utral ;r..()nc~: l .es. GK KS. advises
that he has not received the logs for the UZ IAT I
KZ4 /8Z5 operation of last April and May.

Awards
The Gate w a y Of India Aw ard

The G ateway of Ind ia Award is sponsored by
the Am ateur Rad io Society of Ind ia. w estern
Zone. in memory of the late Rev. R. Conesa.
S.1 .. V U2SX. the founder and first secretary of
the Western Zone. This att ractive certificate is
available 10 all licensed amateurs of the world.

This cert ificate may be claimed by working
the following:

(a) Amateurs in Asia to work ten amateurs
in the Western Zo ne.

(b) Am ateurs in the rest of the world to work
five amateurs in the w estern Zone.

All contacts must have been made on or
after Novem ber 9. 1957. the day on wh ich the
w estern Zone was founded . T here are no ha nd
or mode res trictions and there are no endorse­
ments.

The present list o f amateurs in the Western
Zone. which comprise the States of Maharashtra.
G ujarat a nd Kerala. and the Laccadive Islands.
is appended below:

VU2s: AA. A E. AH. ATZ. AU. BH . CA .
co. 0 . CL. 0 1. CQ. CV. CY. DD. D~I. DS.
DW. DY. EEZ. EJ. EK. EW. FB. FP. GC. GD.
GG. G H. G I. G I . G P. GS. HA. HAZ. HP. HR.
HS. IC. JDZ. ISZ. KD. KG . KI . KTZ. KU.
KW. LC. L1. LN. LWZ. MB. MD. ~IQ. MT.
NAZ. NH. P. OM . PA. PC. PT. PY. RD.
RE. RI. RT. RX. SG. SL. SQ. ST. SX. TH .
TKZ. TM. TP. TRZ. TV. UKZ. VA. VC. VHZ.
VI. V K. V M. VQ. WZ. XO.

Contacts with amateurs who have moved out
of. or were temporarily in. the \Vestern Zone
are also valid for this award. provided thei r
QTHs are clearly ind icated on the QSL cards.

QSLs are not required. Send certificate Jist
signed by another amateur or club officia l to­
nether with six IRCs 10 Dad y S. Majo r, VU2I\1D.
Awards ~ I gr.. Petit Mansion. 85. Sleeter Road .
Bombay 7. Ind ia.

160 Mete rs

During the IOOth anniversary of the Inter­
nat ional Telecommun icat ions Union. 4 U IIT U
was activated on 160 meters. A strong vote of
thanks i.. extended to John Gayer. HB9A EQ.
HB9CM. G 300H. HA9 UD. OKIFY. and
HB9AET for making this operation possible.
T he 4U IITU opera ting freq uency is 1827.5 kc.
The antenna was an inverted Vee 70 feet at the

C PIIA ' I
C RJA n
C R6 H ·:
C H9A I

n UlllR
n UJPAR

ELl AU
"·I.II'IC
n .S HA

t-R7zn
GCIIHT

IIR9XC lJ/~1

1118X PS
IIR III !. \"
II R I G K

IIHR

l iNn/lS I
lUG'.
n-K A!iZS

via K4 G OX.
Ho x 205 . Hivsau , Portu gu ese G uinea .
Bo x 161 :\ 2. Lu anda . Ango la.
J o se M aria Or. Rod ri)!.o Rodrigues 7 .
M acao .
!lox .amI). M ani lla . P hilipp ines.
PA R L. 67 E spana Ext St. Quezon Cit) .
Philipp ines.
via KSSGJ .
v ra W 7WLL.
And re Rnt ger, B. A . I llil. D jibou ti. Fre nch
Somali .
He x 600. T ampon . Reu nion .
R . H . T aylor. La C oeur de L o ngue, Rue
des Issnes, SI. Sav io urs. Guern sey h ..
E ngtand.
via IIRO.
via K7 E.I'E.
via WA SC NP.
G u..tav Kuether A partad o 17. Sa n Pedro
Sula , H o ndura s.
aner \ h l rch t s t , 1965 via D X ped itio n o f
the Mo nth . G PO Ro~ 73RR. New Yo rk .
N . Y ., 10001.
GPO Bo x 7311R . N ew York. S Y . 10001.
via I IB ER .
Lt . Col. z ane Sprague, U S MC II & us-r .
t\.1W HG (G·4) . Fir ..t MAW C / O FPO.
San Franc tscc. Cal if.



Contest Calendar
B Y FRANK A N ZA L O N E,':' W IWY

Arkansas QSO Party

Starts : 2200 GMT Saturday. January 8
Ends: 0-400 GMT ~l onda y. January 10

The N o rth A rkansas A mateur Rad io Socie ty
of Harriso n an nounces its firs t Arkansas QSO
Party.

Use a ll bands a nd modes. T he same sta tion
may he worked on ce on each band and each
mode. And there is no time lim it or powe r re­
strictions.

Exch:mJ;:e : OSO num ber. RS /RST and QT H.
Cou nty fo r A rkansas stations and sta te. province
or cou ntry fo r all o thers.

Scori nJ;:: A rk ansas stations: 1 po int per contact
a nd mult iply total by the sum of sta tes. Canadia n
pro vinces and fore ign countries worked . Out o f
sta le stat ions : 5 poin ts for each A rkansas sta t ion
worked a nd mult ip ly tota l by the numbe r of
A rk ansas cou nties wo rked.

A \\ a rds: Certificates 10 the highest scoring
station in each state. Canadian province and
foreign country. A nd also in each Arkansas
cou nty. ( A mi nimum score of 100 points re­
qu ired for an award .)

Freq uencies. Suggested spo ts a re: c .w.-3525.
7025 . 14025. 21025. 28025. a.m.-3825. 72 25.
14225. 12325. 28 5M). s.s .b.- 3975 .7275 . 14325.
2 1425 . 28650. Novice- 3735. 7 175. 2111 0.

Log.. m ust be postmarked not later than Jan.
tnth and they go to : North Arkansas A mateur
Rad io Society. c /o Don A nde rson. \VA 5G VG .
508 North Robinson. Ha rr iso n. Arkansas.

Virginia QSO Party

Start s : 1800 GM T Sa turday. Janua ry 22
E nd s: 0200 GM T Mond ay, J anua ry 24

A ll ama teurs a re inv ited to join in the Virginia
· 14 Sherwood Road . Stamford, Conn. 06905 .

Calendar of Evenls
J a nua ry
J a nu ary
.I:lIIuar J
January
J an ua ry
February
Febru ary
Fehruary
Fehruary
February
Fehruary
February
Ma rch
M a rch
M arch
Ma rch

!l·10
22-B
19·.\0
29•.\0
29·)0
n ·D
12-101
IM-:!O
19-20
19·21
26-27
26-27
5·7

12·D
19-20
26-27

Arkansas QSO I'a rty
vtrsl nta QSO Pan )'
CQ WW 160 UX
Lo u isiana QSO Pa rty
R E F c.w.
A RRL OX Phone
;'1YC-U QSO Pa rty
QCW A QSO Pa rty
Vermont QSO Pa rty
YL/O \ I Phone
A R RL O X C .W .
R E F Phone
YL/OM C.W.
A RRL OX Pho ne
RSGn II ER U
A RR!. nx C.W ,

QSO Pa rty sponsored by the Roanoke Valle y
A mate ur Radio Club. Besides contest certifica tes.
thi s: pa rt y a lso offers an o pportunity to earn
c red its fo r the Old Domin ion County and the
Virginia Civil War Ce ntennia l and the US A·CA
awards .

Use a ll bands and modes. T he sa me sta t io n
may be worked once o n each band . There i, no
time limi t o r power restrictions. C .w. and phone
will be conside red separate contes ts. therefo re
separate logs must be submi tted . ( No d ist inc tion
he tween a.m . and s.s.b.}

Exchanger QSO number. RS/RST and QT H.
Co unty fo r V irginia stations. and sta te. province
and co unt ries for all others.

Scoring: I point pe r OSO. Virginia stat io ns
m ult iply the ir QSO to tal by the su m of states.
provinces. countries and V irgin ia counties
worked fo r their fina l score. O ut of sta te stations
multi ply the ir QSO tota l by the num be r of
Virgin ia counties worked.

A\\:lrds: Certificates to the highest sco ring
sta tion in each sta te. Canadia n pro vince a nd
foreign country. V irgi nia sta t ions will com pete
for l st, Znd. 3rd. 4th and 5th place certi fica tes.

Frequencies: Suggested spots a re: 35 75 , 383 0.
3930. 7030. 7205. 7235. 14070. 14250 a nd
14340 kcs.

Logs m ust he received not la ter than M arch
1st and they go to : Roanoke Valley Amateu r
Rad io C lub. P .O. Box 2002. Roanoke. Virg in ia .

CO WW OX 160

Sta rt s: 0200 G M T Saturday, January 29.
9 P.M . EST Friday. Janua ry 28.

Ends : 1400 G MT Sunday. Janua ry 30.
9 A.M. EST Sunday. Janua ry 30.

Rules are the same as last yea r wi th o ne
additional pa ragraph. # 7 which pertains to d is­
q ual ifi cation fo r viola tion of ru les and reg ula­
tions and duplicate contacts in excess of 3 per
ce nt of the total made. See last month's CALEN­
DAR .

A lthough most of the act ivity w ill be con­
fi ned to sta te side contact s the DX is the re if
you dig for it. \V2EQS fi gu red that 28 countries
part ic ipa ted in the last o ne. and conditions
were not at their best.

You will find most of the DX in the 5 kc,
between 1825 and 1830, alt ho ugh yo u might he
a ble to d ig some of it o ut of the 1800 to 1825
mess. T he West Coast stations wi ll he found at
the high e nd of the 1975 to 2000 kc segment
and you can wo rk them cross-band. T he other
two segme nts don't get m uch of a play but its
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W ho t' s this. CQ hos gone in to the f urnit ure b usine ss?
That' s whot the sig n says on ° store in Ce reee s,

Ve nezue lo.

Mailing dead line fo r logs is February 28th
and they go to : Louisian a QSO Party, c /o Bill
Allen. W5NQR, 155 Karen Drive. Lafayette,
Louisian a 70503.

R. E. F.

C.W.-Jan . 29-30 l'hone- Feb. 26-27
Start s: 1400 G~tT Sat urday. Ends: 2 100 GMT
Sunday.
T he French insist on hanging on to their old

contest dates. even though the suggested change
wou ld have been a big improvemen t. C'e51 L."
Vie .

1. T he usua l serial numbers. RST I RS report
plus a progressive 3 dig it QSO number sta rting
with 00 I.

2. French stations will give their Dep artment
in the form of a num ber after the ir call. (ie:
F8T~I /78) This is your multiplier. French sta­
tions outside of France proper do not u...e this
Depa rtment identification. their prefix will

[Cominued on page 1041

360

3,542
3,104

14,784

' .000
4.560
1.971
1,01\0

122.100
12 1.1~2

76.62(,
72.4~<,l

55,OSS

Multi-Operator
S IIlJ=le '1ra n\lIIitlt"r

WA6 1P Y . 252.0.5f>
D UFL 162,626
KG 6S Z/K C 6 . lllQ ,I,lJ .5
K L7WAII .. 65,604

MulU-Operotor
:\Iulll Tran\mlll t'r

O H5S M K42.634
W 3EQ A SK ,41ft

I.J! me
GW3 P M R

3.54.322
144.343
140.910

11 2.1 16
101 .151t
ItS.SKI,l
64.324
~6.96:'i

.56,.50K
45,92 4

I I roc

14 me
YV.5BQ F
V E lTG
K A 5ZS

DJ IZG
C R(, nX
WIRIL
KII6AlI Q
YV.5AST
W411KJ
K9PPX

CLAIMED SCORES

CQ IV IV Phon, DX 1965
Sinqle Operotor W IJ YH

.-\ 11 Hand KA 2RJ
IIHAF . .. SOS .572 DJ7VY
OD~8Z 62S.056 ZS4J II .
W6ITA 372,690 W7TDY .
KI IIVV "'239.430 7 m e

PK33'.CN"S .. 't 00,t '.,0400 J A IA D D ....
.... . W4RLS

K4SII11 1 77 .6~6

5X51U 155.077 J.8 m e
KR6DH 151.358 YV5HTS

18 mc W 1AQH
PB CD

CX2CN 33.201 K6RPR
W A 4WI P 6.~12 S\ ff>C RA
K9HT U t ,9S0

,-

M
lJ

B
L
E
5

C

worth a try. especially on a preset schedule.
When working cross-band always indicate where
you will be listening. It is highly recommended
that you study the FCC regulations for 160 on
th is page. And be careful of out of band opera­
tion. you not only cover up the DX but leave
you rself open to disqualification. The FCC will
be monitor ing the co ntest this yea r.

You will find that DX signa ls usually peak
at sunset or sunrise at either end of the path .
just as long as the path bet ween the two stations
is in da rkness. II is possible to work Europe
when it is twilight here on the East Coast.

Complete rules appeared in last month 's
C.UESD."R. There is still time 10 obtain log
sheets and a copy of the latest FCC Regulations
for 160 from CQ. A large s.a.s.e. will do the
trick.

Mailing dead line for your logs is February
28 th and they go to: CQ. AU: 160 Contest. 14
v andcrven ter Ave.• Port w ashington. L.1.. N.Y.
11050.

louisiana QSO Party

Sta rts : 1400 GM T Saturday. January 29
Ends: 2200 GM T Sunday. January 30

Rules fo r the first annua l Lou isiana QSO
Party were covered in last mo nth's CALENDAR.

M",j-" . D. C P\alI lIIpIIl~ iii Waf'-
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THE

COLUMN

BY BOB BROW N, K2ZSQ
AND ALLEN KATZ, K2UYH*

A
l ardent VHF column fans will recognize

that traditionally this is the month we
unveil our plano; for the coming year.

Unfortunately, since our literary epics stream
from the typewriter a good two mo nths before
rea ching print . we fin d o urselves in a ra the r
emba rrassi ng sit uation.

What we are talking about is WA4LTS's
suggestion in November CQ that we undertake
the awarding of certificates honoring individuals
for outstanding performance on v.h.f. each year.
If you will recall. response was requested by
the readership on this one. OUT decision pending
the QSL results. And now that issue is just be­
ginning to hit the mails. Alas . Perhaps next
month we coin have something positive for you
in this de partment.

Last year was certainly a n innovating one for
LIS a nd the v.h.f. world in genera l. Moonbounce
commu nication trul y ca me to the fore fron t.
ham TV prospe red satisfactorily. six and two
meter population advanced better than was ex­
pected. f.m . tec hniques began to make their
o wn mark on the world above 50 me. and sateI·
Ii te communications continued to highlight the
overall picture.

O n the lonely front. your columnists suffered
th rough another year of mill-pounding (as dif­
ferentiated from brass-pounding} amid a fl urry
of le tte rs and phone calls on such earth-sha rer-

»er o Allen Katz, K2UYH, 48 Cumberland Avenue,
Vero na. New Jersey. 07462.

Century Club Rules
The requirements for earning CQ's VH F
Century Club Certificates are actually quite
simple :

I. Awards are issued to those hold ing the
required nu mber of QSL cards confi rming
contacts a ll made o n a single v.h.f. ba nd
within anv one 365 day per iod.

2. O n 50 mc. 150 QSI. cards a re necessary;
on 144 me, 100 cards; o n 220 me. 25 cards;
on 432 me, 13 cards. See reference in colu mn .

3. Separate entries must be made for each
award : there is no limit to the number of
certificates you can earn provided proper
application is made for each.

4. Official application forms are available
free of charge from CQ. Drop a card to :
VHF Century Club. CQ. 14 Va nderventer
Avenue, Port \Vashington, L.I., N.Y. 11050 .

Cert ifica tes a re ind ividuall y numbered fo r
classifica tion pu rposes and a re issued by band
operated . All CCC's bear the cher ished au to­
graph of esteemed CQ editor, K2~fG A.

ing subjects as "what rig should I buy:' "Wh at's
the real scoop on Oscar?" " \Vho do I contact
for information on 432 me color TV Q50's1"
"who's in Uranga County on 12 15?" and a few
" Is Allen Katz for rea l?"

So it was another yea r of "Buy wha t you think
is best," to "Yes. Virgin ia , there is an Allen
Katz."

But enough of 1965. Pe rhaps the new year's
letters will be better.

No Addit ional V.H.F, Contests

This year we plan no more contests than we
ran last year. only different.

Which amounts to our May contest falling in
August and the August contest going back three
spaces.

With that out of the way, here 's how the
contest picture looks for th e coming year:
M:t)· 7- The CQ t z-hour V.H .F. Contes t has
been reschedu led fo r the fi rs t weekend in May
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W1 FRR ' s double­
t riple r for 144 to
1296 me ope ro­
tion . Requ ires only
15 wotts of tw o
meter d rive. Se e

fig . 2.
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So .....ho says you need a dish? This is W2CCY's 432 mc
moonbounce aHOy. consisting of fou r 8' 13-eleme nt
yo gis stocked in a 6 ' sq uare confi g uro tion for a tota l
of 20 d b gai n. Smo ll tube barely visible in cente r on

bOil i, CCY's unique " sun detector,'

It .....a s on e nth usia , tic a udience that listened at Syracuse
to Ha nk Cross 's (Wl 0 0 P) ta lk on moo nbou nce cern­

munica tio ns. (Photo by K2AVA).

Here ' s a fuzzy g limpse of K2ACQ's 128·el ement
collinea r a rray for 432. po rt ly responsible for Doug 's
working 36 new sta tio ns duri ng 1965 (2 1 of whi ch

a re over 200 miles a .....ay).

He re ' s a peek at W2CCY's 432 mc 200 d eg ree nebe
te mpe rature parametric am plifi e r. Small square bc x in

ce nte r contains a crystal-cont rolled 4 kmc p umpl

(fo llowing our " fi rst weekend" trad ition). since
this month is still within the realm of club par­
t icipat ion. T here' ll be club aggregate listings.
Novice awards-a-the whole gamut-same as last
year. Hours : 9 A.M. to 9 P. M . local time. Flip
back to July CQ and have your group begin
mak ing plans now.
August 6 & 7- T he Big One. The famous CQ
Summer V.H.P. Contest, the marathon noted
fo r contributing to the demise of WA2LR O.
wi ll happen on the first weekend in August.
Special multi -operator awards will be made th is
year. as will the continua tion of Novice presen­
tat ions. Rules same as last yea r, see April CQ.

Here 's the W35DZ end of the Sept. 25 u.h .f. ox fun.
He utended the diameter of his 20' dish bet.....een
J uly 3rd and J uly 24th to catch KP4BPZ even better
the second time around. This is the 27' version use d to

QSO WA6l ET.

A Vi,it To W2CCY

This writer ( K2U YH) does not normall y
have much spare time. but one shack which I
had to see was that of C liff Scha ible. \V2CCY.
So. one Satu rday morning not too many weeks
ago. I fou nd myself headed for Morristown,
New Jersey.

Most people's picture of a moonbounce sta­
tion is rather grandiose with many racks and
large parabolic antennas. Cliffs setup is anything
but th is. yet he has wo rked both Puerto Rico
and California via 432 rnc moonbounce. It is
a true "amateur" operation. His antenna is not
a parabolic reflector. nor even a large collinear :
just four 13 element yagis making a package
6' X 6' X S'. Not much larger than the average
six meter array and considerably lighter. T hey
are the same type yagis as described in the
Orr-Johnson V. I/ .F. Handbook: Yagis, we might
add. whose performance on 432 me has been so
often questioned. Apparently so meone kn ows
how to make them work up there! Cliff does
nol claim the full theoretical 23 db gain ( he
believes it is about 19 db), but they musl be
doing someth ing right.

The antenna is rotated in the asmuth direct ion
by a convent ional C DR AR-22 rotator and tilt
is accom plished by an ingenious homcbrcw
me thod. T he array is mounted on a large hinge.
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7" 6- L~n9lh of
i Copp~r TUbing

which he apologizes. Cliff has big pla ns for the
future whic h include a la rger yagi a rray and
more moonbounce operation. we hope to be
hearing of more stations like that of W2CCY
now that he ha s proved that moonbounce can
be truly "amateur."

Rubber
Grommet

T he hi nge is normall y held closed by a spring.
T his keeps the antenna in a horizontal position.
T he free side of the hinge is connected to a
cable from a small d .c. motor. When the an­
ten na is to be tilted. Cliff sta rts the motor. which
winds up the cable pu lling the hinge apart. Thus
the antenna can be t ilted to any ang le desired.
Posit ion indication is provided by syncro nous
motors .

Cliff has one strapped to the boom with a
pendulum attached to its shaft. T his approach
avoids a lot of gears and mechanical couplings.

A particular handy device used by Cliff to
check the accuracy of h is antenna is a small
tube and photo diode (see fig. I) mounted in
the antenna. \Vhen the antenna is pointed
direct ly at the sun. the diode will conduct. T his
enables him to compare the known coordi na tes
on the sun with the d irection he thin ks his an­
tenn a is point ing.

C liff a t present opera tes on ly 432 me. T his
fact adds considerably to th e compactness of
his shack. The tran smitter is comple tely housed
in a single rack. and consists o f a tw"O meter
exciter driving a va rae tor tri pler. to a 4X 150
amplifier. to a pair of 4CX 300's running a kw
on 432 me. His receiver consists of a parametric
amplifie r ( his pride and joy) (having a 200
degree kelvin noise figure) and driven by a
crystal controlled 4 kmc pump. It is to th is he
att ributes his mocnbounce success. T he rest of
the receiver is standard except for the fact tha t
the converter is in a semi-breadboard state for

Fig. l - Sun

Ot>m
Meter

de tecto r used by W2CCY to cali bra te his
antenna's tra cking syste m.

Moonbounce Tests

The Crawford Hill V.U.F. Club, well known
for their success at communication via Oscar III
(worked all U.S. call areas) and part icipa tion
in past moonbounce tests . recent ly scheduled
some tests of their own. All sta tions equipped
for this kind of operation were notified to listen
for K2~fWA / 2 during the early morn ing ho urs
of Saturday. Octo ber 17 and Su nd ay. October 18.
T wo Q50', resulted with W IBU and W IHCT I J.
T he signals of W3SDZ and W9HG E were also
heard. Upon tapes we have he re of the evening's
activities. \VIBU could be made out clearly
sending CQ. Equipment at K2~f\VA /2 consisted
of a 350·watt output transmitter, 2 db parametric
amplifier with circulator feeding a converter and
h.f. receiver. and a 60 foot parabol ic antenn
(37 db gain) . Here is how they reported the
tests.

"All stations noted above were heard on both
dates and could be copied with some difficulty.
W35DZ and W9H G E both acknowledged re­
ception of K2 MWA but at a very rnargi nal Ievet .

" Radar ec hoes at K2M WA were very good
and est imated at about 6 db above no i...e peaks.
Of part icular note was the QS B on the wea k
moonbounce signa ls whic h produ ce the false
effect of keying and is the pri mary source of
di ffi culty in copying. T his effect is typica l of
multipath fading to be expected during moon­
bounce communication.

"A rad iometer detection technique (weak
signal integration detection) we had planned
to use was not employed for several reasons.
A careful bench test of the available equipment
indicated that the minimum detect ible signal
was on a par with the audible threshold.

In addition the rece iving system suffers from
frequency and pin instabilities of such a mag­

[Collti"lIeJ 0 11 page 102]

1296mc
O Y1",,1

-,
o.

Fig. 2-Wl FRR's ...aractor con fi g uration for 144 to 1296 me ope ration. Dri...e requ ired. approxi ma tely l S wetn.

el ' C3- 1. 10 mmf
C,. C,. CIl . C,,- .5·3 mmf
C" c; Cr. C,. ClGo Cn . CIl-1 -8 mmf
C". Cl~- 1 -S mmf
CR1 - ...a ractor diode. 20 mmf at 80 v , to 30 mmf of

150 v. Rs-3 oh ms ma x.
CRr-...c rccter diode. 8 mmf a t 60 v , to l S mmf a t

120 v, Rs-4 ohms max .
l l-6t. # 20e. ~., dio. topped 2t. up.

l r-6 t. #20e. W' dio.
l ,-4t. #20e. %" die .
l " l s. l.-3 ~t . #20e. l~" dio.
4 . l r-3 !.-7t. # 20e . ' e" die. lapped t t. up .
l ,-l t. # 20e. oirwo und .
l llr- t,.~.. X I" strap.
lll- ~. " X 1" strap soldered ocross J.F.D. VC20.
RI- 10 K
R" :1-20 K
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Propagation
BY GEORGE JACO BS,'" W 3ASK

T
il E following is an overall picture o f h.f.
band conditions foreca st for January.
1966. For specific times of DX openings

refer to the DX Propagation Charts wh ich ap­
peared in last month's column. This month's
column contai ns Short-Skip Propagation Charts
for Jan uary and February, as well as Charts
centered on Hawaii and Alaska. T he Short-Skip
C ha rts co nta in propagation fo recasts for circuits
varying in length between d istances of 50 and
2300 miles.

to Meiers: Some fairly good DX openings.
mainly to southern and tropical regions. are ex­
pected during the daylight hours. Some sho rt­
skip openings. bet ween dista nces of approx i­
mately 1300 and 2300 miles, are also forecast
during the late afternoon hours.

15 :\Ieters: Generally good 15 meter DX open­
ings to many areas of the world are forecast for
the day light hours. Some circui ts to southern
areas may remain open through the late after­
noon and early evening hours. Fairly consistent
short-skip openings, as a resu lt of regu lar F -Iayer
reflect ion, are predicted during the daylight hou rs
for dista nces ranging be tween approxima tely
1000 and 2300 m iles.

20 Meiers: Good DX condit ions to most areas
of the world are foreca st for 20 meters between
sunrise and the la te afternoon hours. Signal
levels may be exceptionally high shortly a fter
sunrise and during the afternoon hours. when
co nditions are expected to peak on thi s band.
Good short-skip openings. over distances rang­
ing be tween 750 and 2300 miles. should take
place duri ng the daylight hours. Openings over
shorter d istances sho uld also be possible d uring
the early afternoo n hours, when the skip d ista nce
may be as short as a few hundred miles. When
propagat ion co nditions are normal or better. the
band may remain open well into the hours of
da rkness.

-10 :\h·tcrs: OX o pen ings are expected to begin
during the late afternoo n hours. with conditions
peaking during the hours of darkness and at
sunrise. Atmospheric noise , or static, should
remain at low seasonal levels d uri ng the month.
and signa ls ofte n may be exceptionally strong.
During the hours of daylight, good shor t-skip
openings arc fo recast between distances of ap­
proximately 150 and 750 miles. During the ho urs
o f darkness. the short-skip range should increase
to bet ween 1000 and 2300 miles.
- 11307 Clara Street. Silver Spring, Md. 20902.

LAST MINUTE FORECAST

LJ" y-ta-LJ" ,· Conditions and Qualit)· for Jal/uary

Forecast R ati" " d: Quality
nap ( 4) (3 ) (2) (I)

Above Normal: .a , 1M. U . 29.
3 1 .. . .

Normal : Z-3. S. 7-8. 11 -12. IS­
17, 19. 21 , 23~24 , 2M. 30

Below Normal: I, 6, 10 , 13.
20, 2.5, 27 .

D isturbed : 9, 14. 26 .

How To USE THE.S E. CIlAaTS
The (ollowing is <in explanation 01 the symbols

shown above, and tnsrrucnons for the usc of the
CQ propagation predictions:

I- Enter Propagation Charts on tonowtna pages
under appropriate nand and distance o r geo graphical
area columns. Read predicted times o f band open­
ings at Intersecnon o f both columns.

2-Following each predicted time of band opening
is a foreca st rating which indica tes the relative
numbe r of days the band is expected to ope n during
each month of the forecast pe r iod . The higher the
rat109, the more treq ucnt the openi ng, as follows :
(4) band open more than 22 days eacn month; (3 )
between 14 li nd 22 days; (2) be tween /j and 13 days ;
( I) less than 7 days.

3-With the fo recast rating noted above, sta rt wi th
the nu mbe rs in paren th eses at t he top of the "Last
Minute Forecast" appearmg above. Read down the
table for a day-to-day Iorecast o f propagation con,
ditions in terms of A bov e Normal ( WWV rating
hi gher than 6); N ormal ( W W V rating .5-6) ; Belo w
:-'; ormal ( WW V ra ting 4 ) ; Disturbed ( W W V rating
reception conditions (s i¥nal quali ty, noi se: a nd
less than 4 ) . The letter !i.)mbols ( A·E) describe
fadina leve ls ) expected for each day of the month
and have the following meanings: A ---excellent o pe n­
ing with strong , steady $lana is; B-good o pe ning ,
moderately st rong signals. little fad ing and noise ;
C-fai r opening. signals l1uc tuating be tween moder­
a tel y st rong and wea k; D- poor opening, signals
gene rally weak a nd co nsiderable fad ing and noise ;
E- poor opening. o r none at a ll.

4-This month's O X Pro paga tion Charts are based
upon a transmitter power of 2.50 watts c.w.: .500 watts
s.s. b.• or 1000 watts d .s.b. tn ro a d ipole antenna a
qua rter-w ave above ground o n 160 and 1'0 meters,
a halt-wave above ground on 40 a nd 20 meters. a nd
a wave-length above ground on 1.5 and to meters.
For each 10 db ga in a bove these reference levels. re­
ception qua lity shown in t he " l as t M inute Forecast"
will Improve by one level ; for each to db loss, recep­
tion will become poorer by one level.

.5- l ocal Standard Time fo r these predictions is
based on the 24-hour system.

6-T he Eastern USA chart can be used in the t ,
2. 3. 4, 8. KP4. KG4 and KV4 amateur call areas ;
The Central USA Chart in the .5. 9 a nd " areas, and
the w estern USA Chart in the 6 a nd 7 a reas. T he
Charts a re valid thro ugh February 28, t966, and are
prepa red Irorn basic propaga nda data published
monthly hy the Cen tral Rad io Pro pagat ion l abora­
to ry of the N ationa l Bureau of Standards, Boulder .
Colorado.

80 :\h~tcrs: Ionospheric absorption and sta tic
level s are expected to remain at low seasonal
level s during January, which should result in
fairl y good DX openings to many areas of the
world during the hours of darkness. During the
dayligh t hours, sho rt-skip openings are forecast
betwee n dista nces of approximately 50 and 350
miles. During the ho urs of darkness, openings
should be possible between distances of approxi­
mately 250 and 2300 miles,

160 Meters: On evenings when sta tic levels
are low, some DX o penings sho uld be possible
o n this ba nd from a few ho urs after sunset to
short ly before sunrise. Short-skip ope nings up
to 2300 miles are forecast d uring the hours of
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darkness. Becau se of extremely high solar ab­
so rption in this frequency range. iono..pheric
propagation generally is not possible during the
daylight hours. Trans-Atlantic propagation tests
a re scheduled for 160 meters between Midnight
and 2 :30 A.M . EST on Janua ry 2 and 16. See
last month's column for more det ails.

VHF Ionosphe ric Propagation

Sporadic-E propagation and auroral activi ty
art. generally at low levels during January. but
some v.h.I. openings of these types may occ ur
whe n ionospheric condit ions are below norma l
or disturbed. C heck the "Last Minute Forecast"
appearing at the beginning of this column for
those days that a re expected to be dis turbed or
below normal.

T he Quadrmrtic/s meteor shower will occur
du ring the first week of Jan uary. Since this is
expected to be a modera tely active shower, v.h.I,
meteor-scatter type openings are likely to occur
during this period.

Sunspot Cycle

The Swiss Federal Solar Observatory at
Zurich reports a monthly sunspot number of 21
fo r Oc tober. 1965. This results in a Iz-mc nth
smoothed sunspot number of 14 centered on
April. 1965. This month's CQ propagation fore­
casts are based upon a predicted smoothed sun­
spot number of 28. as the new solar cycle con­
tinues to rise slowly.

Outlook 1966

The sunspot cycle is rising. At the present time
it is too early to predict its probable course. al­
though a special report on th is subject is now
in preparation, and will appear in CQ later this
year.

Assuming that the new cycle will rise at an
average rate during 1966. sola r activity at the
beginning of the year will likely be in the ran ge
of sunspot numbers 25·30. The level should
rise to between 60 and 70 by the end of 1966.
This predicted rise in solar activity. from a
relatively low to a moderate level. is expected
to bring about a further improvement in propa­
gation conditions on the 20. 15 and 10 meter
ba nds.

T wenty meters will continue to be an all-year­
rou nd OX band from sunri..e through the early
evening hours. It will. however. open more fre­
quently to more areas of the world. for longer
periods of time. than it did during 1965. Durin g
the summer months. 20 meters is expected to
remain open to many areas of the world during
the hou rs of darkness as well.

A significant improvement in propagation
condit ions has already been observed on 15
meters during the fall months of 1965. This im­
provement will cont inue through 1966. with the
band opening to all areas of the world dur ing
the daylight hours of the spring. fall and winter
months. Good OX openings to ma ny parts of
the world should also be possible during the
summe r months.

80 • CQ • January, 1966

Perhap .. the most not iceable improvement in
propagation conditions during 1966 will take
place on 10 meters. During the low period of
solar activity, from 1962-1 965. very few DX
openings took place on th is band. Dur ing 1966.
the band is expected to become al ive aga in with
OX signals during the da ylight hours. Good
openings are expected throughout the year on
north-south paths. and to tropical areas. During
the fall and winter months. good openings to
almost all areas of the world a re expected.

DX propagation co ndit ions on 40, 80 and 160
meters arc expected to remain much the same
during 1966 as they were during the past year.
Th is ma y. however. be the last year during the
rising port ion of the new sunspot cycle that
peak propagation condit ions will occur on these
bands.

Shortwa ve propagation cond itions dur ing 1966
are expected to improve on 20, 15 and 10 meters,
and remain about the same on 40. 80 and 160
meters. 73. George. W3ASK

CQ SHORT·SKIP PROPAGATION CHART

JANUARY & FEBRUARY. 1966

A T P ATH M ID-POINT

( 24-HoUR T IME SYSTEM)

Band Uprnings Gil'l'n In Local Standard Time

Ha nd 50-250 250-750 750-1300 1300-1300
(Mrtl'TJ ' .\ Iill's .\lill'S .\lill's .' Iill's

10 Nil Nil 10-1.5 (0-1) 011- 10 (O- t)
IO-t 5 ( 1-2)
15-11 (0-1)t, Nil 10-16 (0-1) 08-09 (0-1 ) 06-08 (0- 1)

09·10 ( 0-2) 08-09 (1 -3)
10-15 ( 1-3) 09-10 (2-3 )
15- 16 (1 -2 ) 10-15 (3-4)
16-18 (0- 1) 15-16 ( 2-3)

16-UI (I )
18·19 (0-1 )

20 Nil OM- IO(O- I ) 06-01 (0- 1 ) 06-07 ( 1 )
10-14 (0-3) 07-08 (0-2) 07-08(2)
14·1 6 (0-2) 08- 10 ( 1-4) 08-10 ( 4 )
16-1 8 ( 0- 1) )(}-14 (J-4) 10-1 4 (4· 3 )

14-16 (2-4 ) 14· 16 (4)
16-18 (1 -2 ) 16-17 (2-4 )
18·19 (0-2) 17-18 ( 2-3)
19·21 ((). I) 18-t9 ( 2)

19·21 (1 )

40 07-08 (0-1 ) 07-OH ( 1-2) 07-08 (2) 07-oH (2- t)
l»I.()9 ( 1·2) OH.()9 ( 2-3) OM-09 (3· 1 ) 08- 15 (1-0)
09-)(} ( 2-4 ) 09-11 ( 4) 09- 1t ( 4- 11 15-17 (2)
10- 16 (4 ) II -I S ( 4-3) 1t-15 (3- 1) 17-19 ( 4-3)
16-17 (3) 15-1 7 (3-4) 15-17 ( 4-2) 19·22 (4)
17-19 ( 1-2) 17-19 (2-3 ) 17- 19 ( 3-4) 22-02 (3-4)
19-2 1 (0-1 ) 19·21 (1 -2) 19-22 (2-4) 02·04 ( 2. 3 )

21·02 (0-2 ) 22-02 (2· 3) 04-07 (2 )
02·07 (0. 1) 0 2-07 ( 1· 2)

'0 07-OS (1 ·2 ) 07-OS ( 2) 07-OS ( 2· 1) 07-08 «(\, 1)
OM-09 (3-4) OM- IO (4-2) OH- IO ( 2-01 08· 16 ( 0)
09- 19 ( 4) 10-14 (4-0) 1()..14 (0) 16-I S ( 1-0)
19·2 1 (3-4) 14· 16 ( 4- 1) 14-16 ( 1-0 ) 1l~-20 (3-2 )
2 1-23 ( 2-3 ) 1"-18 ( 4-2) 16-I S ( 2-1) 20-23( 4)
23-03 ( 1-2) IM-21 ( 4) 18-20 (4-3) 23-03 (J)
03-07 ( I ) 2 1·23 (3-4) 20-23 ( 4) 0 3-05 (3-2)

H-03 ( 2-3) 23-05 (3) 05-07 (2- 1)
OJ-07 (1 -3 ) 05-07 (3-2)

t H a waiia n Standa rd T ime is 5 hours bl'lJiml EST: 4 hours
behind CST; 3 hours behind MST ; 2 hours behind PST a nd
10 hours behind Gil.tT
v'To convert to local nmes in Alaska . GMT o r Z T ime is
8 hou rs ahead of PST. 9 hours ohl'tld of Yukon Standard
Time. 10 hou rs ahl'ad of Alaska n S tanda rd T ime a nd II
hours ahead of Bering Standa rd T ime.
U ndicate s possi ble 10 mete r openings
;Indicates possible 160 meter openings.
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. 103 Whillm an St., Rochel le Park. New J ersey. 07662.

SPECIAL USA-CA HONOR ROLL
TOP TWENTY·FIVE
COUNTY HUNTERS

USA·CA HONOR ROLL
500

KaOoy 53 1
1 1500 K80GH 532
2 WMClR 42 KIUNM 533

ALL 3019
K9EAB .
W0MCX .

,

munications System", o n 14)3 1 kc for fo ur to
six ho urs seven days a wee k beginning at 1800
GM T . Its prim ary purpose is to be of service to
the OX sta tions (traffic. needed contac ts fo r
various awards etc) . When such services are
not being performed the sta tio ns o n frequ ency
make co ntacts with each o ther. It is an "open"
net with al l sta tio ns being welcome.

At the present time YL SSlfers has more
than 4,900 members in all 50 sta tes. a ll six
continent s a nd approximate ly 230 cou ntries.
Rough ly 3.000 of our me mbers are OX stations ,
SSB'ers is non-po lit ical a nd non-controve rs ial.
Our o nly interest and purpose is just service a nd
friendsh ip. An intere st ing note- some lo w
powe red OX members have contacted SSH'er
members in all 40 zones."

Another County Hunte r Net

Frank G ilmore, KfUI'J , President of S t\ IA RC
Inc.. sponso r of WAM a nd Hillbill y Awards
(already described in C Q ). wri tes : " I a m th e
manager o f a new net whic h I th ink wo uld be
of interest to you and the readers of your co l­
umn. About three weeks ago, severa l of th e
boys a nd my self sta rted o ut to put a smooth
runni ng net o n the ai r. So far. resu lts a re most
gratifyi ng. We opera te every n ight fr om 10 :00
PM on till the ea rly morn ing hours. on a fre­
q uency o f 3947 kc. give or take a few, dependi ng
on Q R M. SO far we have ta ken in we ll over
200 different counties. many being very rare a nd
mobi les, a nd 44 sta tes have been represented .
The net runs smoothly and gives everyone a
crack at the co unt ies, no partiality is shown.

K4VO F, Kenneth Wa yne, holder of # 4 USA-CA-2500
Award · # 5 USA-CA·2000 ; # 12 US A·CA-1500; # 3 4

USA.CA. 1000 and # 35 1 USA·CA-500 Award .

2050
K3lXN
2000

K9U TI
W5EHY
WA8EZW
K8VSl
K8YGU

1905
W2JWK

1811
W9HAS/6

1787
K4BA I

PROGRAM

the

USA·CA

2515
W0KlZ
K4VOF

2500
VE3·9301
K8KOM
2410

weVf£
2335

W8UPH
2280

W9CMC
2080

W5NXF

r

3019
K9EAB
W0MCX

3054
K8CIR
2953

K5SGJ
K5 SGK
295 0

WBJWD
2800

WA9AJF
2780

K81Wl

B Y ED HOPPER.':' W 2GT

T
H E BIG STO RY for the mont h is that
Arthu r Jablonsk y. W\lM CX. qual ified for
#2 USA-3079-CA for All cou nties Spe­

cia l Hono rs Plaque. "A rt" received # l -C
USA-CA-500 Award in September 1961. # 11
USA-CA- IOOO Awa rd in June 1963. #8 USA­
CA- 1500 Award in Apr il 1964. #5 USA-CA ­
2000 Award in May 1964. #3 USA-CA-2500
Award in August 1964. #2 USA -C A-3000
Award in June 1965. and now in November
1965 #2 USA-3079-CA for A LL co unt ies. Con­
gratu la t ions Arthur on a job well done! Oh yes.
I'm su re you all saw A rth ur's photograph in
November CQ when he was nut mobi ling and
round ing up the las t few needed cou nties.

Awards issued for the month we re all for
:\f ixed operations except for Ernest. K JUN~L
who rece ived a USA-CA-500 Award for All 75
me te r ! A3 operat ion. Speaki ng of issu ing awards.
hope you we re listed in the Awards Honor
Roll in Decem ber CQ. o r did I fo rget YOU or
you forget me?

Yl Inte rnational SSB'ers.

Anothe r fine story is th at of the YL Inter­
nationa l SSB'e rs an d who cou ld te ll it better
than their awards custodian. Stewart L. Bru m­
mett , WA4WAO, ex-K7 PNC and here is his
story : "YL International SSB'ers was ~reated

and incorporated in the sta te of Flo rid a o n
February 9. 1963 by V. Mayree T all man,
K4ICA /K5LXA . Its major purpose is the
increasing of friendshi p a nd goodwill between
the US amate ur and th e fo reign amateur. Fo r
that purpose th e organiza tion operates a OX
service ne t, " YL Interna tional SSB'ers Com-
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IDAHO ,11"":•
COUNTIES AWARD :
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it t.) .Iit. ' ',)-_......-..... .
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Ida ho Counties Awa rd Yl Int . SSB'ers North Star WAS Wo rked Birmingh a m Award

Net controls a re m yself. K0J\IXK. KUH U U.
W50YG . and sometimes \VA0LNM . we only
use o ne NCS per session. Please keep lip the
good wo rk. will ce rta inly look forward to hear­
ing you on the net."

l etters

Jan Zicmhick i. SI·6 ....Z. P. O. Box 30. Bielawa,
Poland. writes : " I am one o f the "county hunt­
e rs" for the USA·CA Award . I am sorry the
\VI K hams don't se nd QSL ca rds. I ha ve only
about 50% of QSOs with US confi rmed. I
worked over 500 coun ties severa l yea rs and now
I have about 700 count ies wo rked. bu t st ill less
than 500 confi rmed. I wonder how it is possible
fo r an A merican a mate ur to ha ve 3000 count ies
co nfi rmed. if a D X ham can't collect even 70 %
of needed confirma tio ns fro m a mong 700
count ies worked . I do alwa ys QSL a nd since
1924 I have QSLcd a ll OSOs." (Ed.. well I an
we all have that dam QSL problem, hut I hope
your tetter will sha me som e US ham s so that
they send QS Ls to your above address and that
you vet m ore than the needed 500 QSLs).
AI, Kt"'QU, writes: "A fellow was here the
other da y a nd showed me his USA-CA -500
Awa rd . what a beauty. I'm t rying hard for m ine .
He told me th a t you can use the " Inde pende nt
Ci ties" in Virginia as count ies . o r ra ther for
counties they border. Is that corect? Will a p­
precia te a ny info you ha ve. Here hea rd lo ts
of co m ments ( good of course ) on your award
colum n. Keep up the good work ." ( Yes, A/ ,
Independent Cities ru le themsel ves and lire not
count ies hut n Ul )' be used (ju.{/ once) for a
COU 1lt)' they are in or border, FlJ Oil your 48 /
confirmed),
N orman, 'V5~XF/KII 6FQn. writes: " My cor­
respondence is way behind sc hedule . Here is m y
sta nd ing for your Specia l USA-CA Honor Roll :
2080. Few add itiona l count ies worked. so will
be awh ile even to the 2 100 mark.

The friendly a irlines ma naged to drop m y
KW M-2 both go ing and return ing. so KH6FQB
was on the air about 10 hours in J uly. W ill be
ope rati ng from KH6FQR after l st of Februa ry.
KWM -2 now back on the a ir since 5 Octobe r
so hope to have somethi ng to report. Applied
fo r Pho ne WPX. st ill wo rking for SSR and
mi xed WPX. WAZ now at 35 zones. who knows.
may be I'll make it yet."
Rod. W9C\IC. writes: "County sco re in mid
October : tot a ls co nfirmed 2280 m ixed, 1787
all 40 s.s. b. What with m y son's weddi ng and
house hunting for m y daughter I seem to ha ve
iost some m omentum. A lways look fo rw a rd to
your colum n in CQ. Cong ratula tio ns on a F B
job."

Awards

Edison Radio C lub Inc., Cer tifica te requirements
as listed o n page 105 in N ovember CQ go t a
bit curta iled in that the title and above first line
did not a ppear. A wa rd was photoed on page 80,
a lso November CQ.
Zone Five Award as shown on page 105, Nov.
C Q, had rules in October CQ.
Idaho C o un ties AWlUd: The Magic Vall ey Radio
Amate urs. W7SWS. a re happy to offer th is
awa rd . Rules are : Ida ho sta tions contact 12
count ies; Conti ne ntal U.S. a nd V E sta tions co n­
tact 8 counties; all others con tact 4 count ies.
QSLs a re requ ired bu t are promptl y ret urned .
Cost is 50¢ handl ing cha rge (postage sta mps
a re ok }. Send QSLs a nd list to Magic V alley
Radio A mat eurs, Box 1176, T win Fa lls. Ida ho
8330 I.
VI.. Inlernational SSBoers have a n extensive
a wards progra m on which they have spent a
lot o f time. effort and m oney, but the re sults
are well wo rt h a ll of thi s a nd I hope they pho to­
graph even ha lf as beaut iful as the y rea lly a re.
King Neptune Awnrd: For working m em bers
afte r F eb. 9, 1963. Basic a wa rd : US sta tions

Ame rican Na tiono l Cowbelles
Award .

YL Int. SSB'en Nor th Sta r Belt of
O rion.

Ba ltimore Nile Owl Net
Ce rtifica te
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SPA Re Cert ificate
YL Int. SSB'en King Neptu ne

AwardYl Int. SSB'ers North Sta r Award

, .
. j
•• 0. '~..'

-

,

• u .
••

work 10 DX members and 5 US ( KH6 and
KL7 are DX ) . DX sta tions work 10 US and
5 OX members fo r basic award. After basic
award sea ls may be ea rned li p to a tota l of 15
by wo rking members in steps of 5 US and 5 DX
for each sea l. After com plet ion of the fi rst KNA
with a ll 15 sea ls. a second. third o r fourth and
e tc. may be ea rned on the basis of th e same
req uireme nts. Fee is $ 1.00. seals require s.a.s.e.
o nly .
North Star A wnrdsr (Series of Three).

T he No rth Sta r A wards were crea ted from a
com m issio ned pa inting by an Arizona a rtist a nd
are probably among the most expensive and
beaut iful awards ava ilab le in a ma te ur rad io. Al­
though Ihey are issued at a Joss. they are grea t
e ncouragement fo r DX sta tions not inte rested in
awards pe r set to work fo r them.
North Star. Basic awa rd for working m embers
in a ll s ix contine nt s or 25 count ries. C lass E- 25
count ries; C lass 0 - 50 countries; C lass C-IOO
count ries : C lass B- 150 countries; C lass A­
200 count ries. Each C lass a nd WA C a re sea ls
o n the basic a wa rd . Fee- SI.OO. sea ls s.a .s.e .
N orth Shlr-\VAS (With eagle), Work m embers
in a ll 50 sta tes. Fee- $ I .OO.
N orth Stnr Udt (If Orion Award, Wo rk mem­
bers in 100 count r ies . Fee-$I.OO.

All awards req uire mak ing all contacts after
Fehruary 9. 1963. Send log data and GCR.
C us tod ia n for the VI. Inte rna tiona l SSB'ers,
St ewart L. Brummett. WA4WAO. 101 6 F airway
Drive. N .W.• Huntsvill e. Alaba ma 35805 . T hey
issue o ther awa rds such as Amat eur Rad io
T eams fo r working SSB 'er ma n a nd wife couples;
the Vega fo r work ing OX YLs and d ifferent
trophies fo r working 1000 members. 300 coun­
tri es a nd com plet ion of the awards progra m.
Workcd UirminJ.:,h:nn Award, sponsored by The
Birmingham Amat eur Radio C lub. Inc.• of
Birm ingham, Alabama. S tat ions wi th in 100 mil es
of Birm ingha m must work 25 stat ions in Birm­
ingham. Ala ba ma or Je ffe rson county . All other
US sta tio ns m ust work 15. DX stat ions must
work 5. Send com plete log data . your own QSL
and 50¢ or 4 IRe s to Jerry F io re. K4 H PR. 17 11
South II th Place. Birm ingham. Alabama 35205.
S I' A RC Ccrt ific•ate, issued by The St. Petersburg
A m ate ur Radio Club fo r working 5 members
of the club. an y type of emission. or any band.
Cost 50<' . se nd log data only. to Cathy H . Seeds.
W4 BAV. 829-2 1st A ve.. N orth . 51. Petersburg.
Flo rida D70-t . C lu b stat ion is W-tGAC. for list
of memhers send s.a .s.e. to Cathy. a lso ask fo r
data on C lu b meet ings.

Baltimore N ite Owl N et Certificate , issued by
T he Balt imore N ite Owl Net fo r work ing 15
cer tificate ho lde rs with a specia l endorsement
to the cer tificate fo r working 15 certifica te ho ld­
ers a nd one charte r member fo r one hour. Also
endorse ments for mode s a nd bands that a pply,
The Baltimore N ite Owl Net was founded in
Octobe r 1964 fo r the purpose of good fun, good
fellowship, good conve rsat io n. th e handling of
emergency a nd rout ine traffic a nd to m odulate
the un used stat ic o n 6 meters between the hours
of 2300 EST a nd sunrise. The net mee ts 7 nights
a week on 50.25 Me. C ha rte r members a re :
W3APY. K3AQK. WA 3A UD. K3DC R. K3­
FM E. K3JVA. K3KNC. K3P EJ, K3TFU. K3­
UR E, K3VSD, K3YSD. K3YY P and K3ZEK.
QSL cards need not be se nt in but ma y be re­
quested . Send log da ta to e ither K3UR E. J ames
E. Moon. J r.. 1100 Wed gewood Road , Balti­
more. M aryland 2 1229 or K3FJF, David E.
Heck. P. O. Hox 43 3. Ellicott C ity. M aryland
2 1043 . Cost of cert ificate $ 1.25. Send s.a .s.e. fo r
list of certificate hol ders.
American N ationa l Co n 'hells Awa rd, sponso red
by th e National Awards Hunters C lub for con­
tacting six cowbe lls in six d ifferent states . Send
G C R ( list ) and $ 1.00 to custodian. W0CCD.
Louisanna P ickert , 36 35 Olin A venue. Omaha,
Nebraska . Active Cowbells a re : W A I BPF,
Conn.. KIEQE. R.t.. WIYPH. ~I e .. WB2FFH.
N .Y.. WA2F Y E. N.Y.. WA2SNT. N .Y.. K3­
F F D. oer., K3URP. Del.. K3YOH. Pa.. K3 YSO,
Md.• W4BAV. WA4BMC. K4ATG. WA4 EDL.
WA4EEZ. WA4FJ N all Fl orida. WA4IPP. Ala.,
K4ZZY. Va.. WA5KLT. Tex.. K5LSI. Tex.,
K6AY U. Cal.. K7C HA. Mont. . K7K H U. Wash,.
K70UM. Utah. K7UJV, Ariz., WA811BG ,
K8C EN, WA8CX U, K8DHK. WA 8LZ U. W8·
VMY all Ohio. WA0A AP. c ei ., WOCCD , Neh.•
WA0CV E. Neb.. K0J UV. Kans.• WA0J YP. M o.,
K0RG U, c oi ., K0ZPK. Neh.
The ET 3USA Achievemen t AW11rd, will be pre­
sented by th e Kagnew Sta tion Amateur Rad io
C lub fo r work ing various Ethiopian (ET3/
9E3 /9 F3) sta tions. with cred its accumulat ing
from I, Ja nua ry 196 5. Hope to ha ve full data
and fo to of a ward in ne xt colum n. C ustod ian
w ill be Albe r t L. Kemmesies. KIQH P / l. Hq.
Co ., USA5AT C&S, Box 643. Fort Devens,
Mass. 0 1433 .

l owe a polog ies to J ohn. K4HA I for errone­
ousl y list ing him as K8BA I a fe w t imes. I want
to se nd along grea t big tha nks to Gil . \VIZC H,

[Cont iJllI£'c! 0 11 page 104]
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BYRON H . KRETZMAN,':' W 2JTP

3620 kc
70~{) kc
71~{)ke

1~.090 kc
Z1.090 kc
52.60 me
1~6.70 me

RTTY

RTTY Operating Frequencies
Nets centered on frequencies ~ i ven: opera­
tion usually ± 10 kc on h.f.

RO meters , .
40 meters . ..
40 meters (narrow shift) .
20 meters .. . .. . .
J5 meters .. .
6 meters .
2 meters .

P
O W ER supplies for radiotelctype termina l
and local loop equipment are seldom given
enough attent ion by the amateur RITYer.

Perha ps this is because power supplies are
mundane and unplamorou .. in these days of
esoteric electronics. But they are necessary. and
should be designed to run reaso nably cool; that
is. with more than adequate curre nt capability
for the requirements; and . with good voltage
regulation. Again. we would like to emphasize:
everything should be fused-intelligently.

The best example we know of beautiful power
supply design and fu sing is that found in the
surplus AN /FGC- l terminal un it. Weste rn
Electric "grassho pper" fuses a re used to prot ect
each fil ame nt. plat e. and telegra ph ci rcuit. W hen
any fuse blows. a spring hops out. making con­
tact with an alarm circuit. sounding a buzzer.
As the result. it is very easy to isolate trouble
when it occurs.

for 207 to 253 volts. The operating temperature
range is _ 20 D F to 1200 F. W hile a.c. filament
voltages are provided. only the output d .c. volt­
age is regu lated for changes in a .c, inp ut vo ltage
and d.c. load current.

Access to the tubes and terminals of the tube
rectifier is gained by loosening four thumb sc~ews

and removing the front cover. Solder terminals
for the a .c. input are on the right ; and. a .c. ~nd
d.c. output terminals a re on the I~ft. St~appan~
for the no minal 120 or 240 vol ts input IS made
on a screw terminal st rip on the sub-pane l nea r
the center. Removing the cover. by the way,
opens an interlock switch in an a.c. lead. but
remember that the terminals are st ill hot.

Figure 1 i.. the sim plifi ed schematic diagram
of the regulated tube rect ifier. T he tubes are
W E 394A thyratrons. The output ~f thes.e tu~es
is controlled by va rying the negative grid b~as.

wh ich changes the po int on the a .c. alternatio n
at which they fire (start conducting) . The output
current and voltage depend upon how much of
each alternation is used by the tubes. Changes
in input and output voltages are fed back to
the grid control circuit to change the output
vo ltage and retu rn it to the proper va lue. ( Re­
sh.. tors E and F arc parasitic su ppressors.')

T he regu lator for the d .c. output is composed
of three parts: the resistor network consisting
of fixed resistors A and H and the pot R (acces..­
ible via a hole in the front cover ); br idge recti­
fier /I which furn ishes line voltage compensation:
and a reference voltage circuit con.. ist ing of the
auxi liary rectifiers A and n. resistors D and J.
transformer winding 13- 14. the rm ister T. and
resistor C connected across the auxiliary recti­
fier. Resisto rs A and B and the pot R are con­
nected across the d.c. output. and the curent
through them is thue proportional to the output
voltage. Resisto r A . the 2-3 sect ion of R. therm­
ister T and res istors C and G. and rec tifier /I
a re connected in series be twee n the fil ament and
grids of the tubes. The normal grid bias is
about -3 volts. T h is may be adusted by pot R
so that the grids are just enough negative to
cause the tulles to fire over the proper port ion
of the a .c. cycle to maintain the output voltage
at the desired value of 130 volts. When the
output vo ltage inc reases. the current through
resisto rs A and R increases making the gridx
more negative. decreasing the conducting t ime
of the tubes and correcting the output voltage .
A decrease of the output voltage has th e op­
posite effect.

L ine voltage variations are compensated for
by rectifier /I. which is part of the grid bias
ci rcuit of the tubes. T he input of the rect ifier
is connected to the seconda ry wind ing 15- 16 of
tra nsforme r T I : the re fore. its input vo ltage varies
with the line voltage. The negat ive output te r­
mina l of II (3) connects through resistors E
and F to the grids of the tubes. The posit ive
output terminal (I) connects through resistor
G. the reference voltage circuit. the pot R . and
resisto r A to the filaments of the tubes. Thus an
increase in the line vo ltage cau ses an Increase

January, 1966 • CO • 8S
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Fig. l -Simpl ifi e d sche matic of reg ulated tube rect ifier circuit.

in grid b ias. wh ich decreases the co nducting
interva l of the tubes and the o ut put voltage. A
decrease in the line voltage decreases the grid
bias a nd increases the cond ucting interval of
the tubes. thereby increasing the o ut put voltage.

An increase in curren t through thermister T
ca uses a decrease in the voltage drop across its
terminals. while the sa me cu rrent through re­
sisto r C causes an increase in the vo ltage drop
ac ross its te rmina ls. A decrease in current has
the opposi te effec t in both cases. T and C have
been selected so th at the increase in voltage
drop ac ross one compensates for the decrease
ac ross th e o the r a nd the total voltage drop
ac ross the two in series, as well as the o utput
voltage of the auxi liary rect ifier remains. prac­
tica lly constant. As the curre nt th rough T and
C changes with line voltage variations . th ere is
a cor res pond ing cha nge in the cur rent th rough
th e input resisto rs D and J. The result ing vol t­
age d rops across th e input resistors assis t in
compensating for line voltage changes in the
a ux ilia ry rectifier and in mainta ining a consta nt
refe re nce voltage.

A time delay relay, TD , is pro vided to delay
fi ring o f th e tubes until the fil aments o f the
tubes have heated to opera ting temperatu re.
This is a moto r-d riven relay with about a 20 to
30 second time interva l.

Output d .c. is filte red by a 2-stage fi lte r . C hoke
inpu t is used . and on the " B" rect ifi er six ca­
pacitors (el to Cd with a co mbined capac ita nce
o f 75 0 mf is used in th e fi rst stage. On the
" C" rectifier seven capacito rs (el to C;) with
a co mbined ca paci tance o f 1400 mf is used.
The second stage consists of smooth ing choke

L z a nd two capacitors (C.. and C,,) o n rec tifier
"B" for a total of 250 mf. On rect ifier "C" three
capa citors (Cs to ClO) for a to tal of 600 rnf
is used . When no d isc-type rectifier is su pplied
for local loop ( te legra ph) current, th e local loop
current is taken fr om the tu be rect ifier from th e
juncti on o f th e tu be fil aments and the smoothing
choke L 2' be tween filt er stages. so th at noi se
from th e tel egraph loo p will not ge t into the
B-plus circui t of th e T V.

Disc-type Rectifier

The WE KS-5844 supplies 130 volts to the
contac ts of the receivin g ( REe) relay and to the
receivin g "local" loop whe n th is uni t is provided
as part o f an AN / FGC-l assembly. Input can be
95- 127 or 190-253 volts at 25 to 60 cps. Output
cu rren t ra tin g is 0.24 amps, maximum. F igure 2
is a simplified sche matic d iagram of th e u nit.
T he COARSE ADJ and the FINE AD.! cont rols a re
b roug ht to knobs on the fr ont panel to facilit ate
output voltage adj ustment. The rec tifier stack.
A I to A -t . is selenium. C hoke input is used wi th
a total o f 1000 rnf. The bleeder is 4000-ohms.
25-watts.

Conclusion

This concludes ou r deailed desc ript ion o f the
va rious un its th at com prise the fabu lous monster.
the A N /FGC·1. All that rema ins is a sho rt run­
down on th e test pa tches mad e to line up the
un it. This we wi ll try to p rovide next m onth.
Stay with us tsubscribc}, wi ll you'!

On The Bauds
As of Monday, November I . 1965, W1A W. the Head­

quarters Station of the A RRL. began O fficia l Bu llet in
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RTfY transmtsstons slmuhaneou sty on 3625 and 14.()9S
kc nightty 31 0400 GMT (except M o nda y. GMT) . This is
11 : 00 P.M. EST. W ,. ...·m lld lik" 10 Juggt's l t hat aU
RTTYrrJ, as ...,,.fl as c.w, stalions, mak,. a speciod ,.00' (
10 avoid rh ,. above [requenctes at thaI time, Oil/}' about
10 o r / 5 """"Us is rrqwrr d as Hlfllr t;,u are sent b)'
l apt' (./1 60 k 'fJ rds-pn-min.,,, . W I EI Z of Slate rsville , R.I .•
a nd WIW I. of Northampton , !\t a ss., work ~O; WIWL
uses narrow shitt on 20. Kl~ EF/ J at Hebron, xta tne,
and K IVMR of EUler, N .H ., also work 80 meters.

W2SZ o n the campus of Ren ...setaer Polytechnic In­
sti tute in T roy , N . Y., works MO usin~ a 20A exciter fee d .
ing a }lX)-wall amplifier, an HQ ISO rece iver. and a d ipole
anten na . K 2DQC of Sh irley, on ea stern L. I. , is o n
146.70 f.m. wit h .\00 walls and l'~rlical ante nna polar­
ization. W 21'E E of O ld IJrookville, LiL, wa nts to ghe
away a n FRF converter, but it must be picked u p.
W 2NR Y o f Bricrcl ilT xt anc r, N .Y.• is on 1'0. K 2A D Y
o f Syracuse, N .Y., u !'oes narrow sh ih wit h an li T · 32
d riv in l{ a n MBA to I kw , a n SX·IOI with a V RA·~A .

and a n In verted-V anten na 65 feet up. W'1JAV/ 2 is
on 40 n.r.s.k . fr om Pitm a n , N .J . W 2lFL o f Merrick ,
L.I. , works OX on 20. W 2FTX o f M ill ville . near A tla ntic
City, N .J" a h a wo rks so. W 2FAN o f Lockpo rt , K2SQ L
o f N ia gara Falls, a nd K 2AM I o f l ewiston, a ll in N .Y.,
have a sma ll net I:oi nll. fo r themselves on RO. K2S HI)
o f Albert son, L. t. , uses a Vikin ~ II , a n SX·l0IA o r
HC- l OO4 , a U R A-XA T V, and xt oc et 14 a nd IS m ach ines
on RO, 40 , a nd 20 mete rs.

K 3YZF o f wi llmt ngt on. D el., found a so u rce of p aper
- a t $ 1.60 p er roll. K 30JY o f Poco no P in es, P a.,
works RO. W 4CQ I o f W arrenton , va., u ses a Naviga tor
into a li near USinii: KI I's, a 2 11 recei ver a nd 14 a nd 1.5
machi nes. K 4UUR o f Patrfax, V a ., U'I,' S tape on RO.
W 41YI' o f G ai nesvil le, Pl a. , lo o ks fo r O X on 20. W .5EN II
o f Li tt le Roc k, Ark ., h as a m anua l on t he AN / FGC · I
for sa le. W .5 SK U o f New Orleans, t.a ., ha s a M od el 26
for sale for $.50. W .5A P M o f Sa n M a rcos. T exa s, uses
a p air o f 8 13's, a 2 1t recei ver with a W2JAV T V , a nd

Mode l!'> 1.5 and 14 on twenty meters.
K61)DQ of W est Covina , Calif. , u ses tape o n 20 ,

K&GKX of L o ng Rea ch. Calif., report s that the Earlybird
Net meets o n t 46.70 Su nd ay mornings at 10 a .m. D on' t
m iss the description of the M a rk V solid slate T V o f
\\'6NR~t which appeared in the Septe m ber a nd October
t 9M is..ues of RTTY, f H pn )'~tJr via W 6AEE. 371
Warr~" W a}', A rcadia, Calil, 9 1007.)

WSSD Z is house-hunung in the suburban Detro it
( Mich.) a rea . WA KGVK of ~Iuskegon , M ich., is o n 20
look in(l fo r nx. WAitAZV o f N ew M ad ri d , ~I o . , is on
80 a nd h as a 1.52 tone keyer and 1.52 converter ready for
6. (S~t' pagt' 1Z. Jan. a nd pa gt' 9• .\la)' 1965 RTT l ' .)
WAtllf BS o f Fremont, Neh., got a TT-W/SGC·I fro m
Navy M AR S and can' t fi nd out from them what it is!
(S u PiJK~ 11, Feb , 1965 RTTY.) W0YT l o f St. Pa u l,
M in n ., works 20.

DX o n 20 meters. p rinted at W2JT P d u ring la te
October : DL6Y II , ON4 HX, F3D~t . F 3I.L/P, VOIBL,
VE3R If (40), G31.DI. Ol6EQ.

Comments

Book reviews we o rdi na rily do not do . but we would
like to com ment o n a book rece ntly read . It is not a
new book; the copyright is 19.56. but we wou ld reco m ­
m end tha t you d ig it out of your libr a ry o r order i l
f rom your favorite hook store. The tit le is , A M <I" 01
High Fidelity : Edwin Ho ward A rmstrong , and it is by
Lawrence Lessini . No doubt you have hea rd o f M a jo r
A rmst ro ng an d Lm. \ Vha t has th i.. to do w ith RTTY'!
Plenty, if you sto p to thin k. A fter a ll, f req uency-sh ift­
keyi ng is a fo rm o f f.m ., a nd we do u se f.m. on 6 a nd
2 meters.

A .\/ (1/1 oj 11;1(11 Fidelit ... : Edwin H o ward Armstro"N.
is a hiogrnphy. It ls the life storv of a brilli ant invent or .
to ld with understand ing o f the com plex m a n a nd k nowl­
edge o f a ll the fact s. It ts a lso a st udy in great ness a nd
tragedy. T hi!'> is a story we shou ld a ll k now, in Irs e nti re ty .

73, Byro n , W2J T P

New Amateur Product
------------------------------------------------------------

Ha llicra lters SX·1 46

HIGH order frequency stabi lity and freedom
from ad jacent chan nel cross modulation

are indica ted fea tures of a new amateur band
rece iver just announced by T he Hallicrafters
Co. Design ated the SX-146, the rece iver em­
ploys a single conve rs ion signa l path and pre­
mixed osci lla tor cha in. A 2.1 kc six-section
quartz crysta l lattice filte r provides max imum
selectivity o f s.s.b. The SX-146 also has pro­
visions for plu g-in user insta lla tio n of a 0.5 kc
c.w. crystal fi lte r and a 5.0 kc a.m. crystal filter.
Sensit ivity of th e SX- 146 in the a.m. mode is
less than I m icrovolt for 10 db S IN (30% modulation ) and for s.s .b.Zc.w. is less than Ih
m icro vo lt for 20 db SIN. Amateur net price is $269.95. Comple te SX-I-l6 specifi ca tions may
be obtained by writ ing d irect to Bernard J. Gol bus, The Hall ic ra fters Co .• 5th & Kostner Avenues.
C hicago, Ill inois 60624, o r ci rcle 76 on page 110.

•
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COMMUNICATIONS

BY GEORGE JACOBS.* W 3ASK

D
URI NG late November. as this column is

being: written. a strike and some tech­
nical d ifficult ies have delayed TITAN·3C

launchings at C a pe Ke nnedy. A Ja-;I minute
check with Project OSCAR Headquarters ind i­
cates. however. tha t there is still a 50-50 chance
that OsCAR IV will be launched sometime during
the last week of December. If it fails to fly
then. there's better than a 90% chance that it
will be launched during January. If OSCAR IV
isn't already in orbit by the time that this appears
in pr int. the n it probably will be in a matter of
a few days, or at most a few weeks.

In late November. the race was still on to
see which of two satellites being bui lt by radio
amateurs would actually become O SCAR IV. A
beacon version. with transm itters on 144.05 me.
432. 15 me. and one possibly also on 1296.45 mc
was near ing completion and appeared to be
ahead in the race to become O SCAR IV. T his
satell ite was being built jointly by O SCAR Head­
qua rters under the di rect ion of Lance G inner.
K6G SJ. and the Rhododendron Swamp VH F
Socie ty. under the direction of Fred Collins,
W IFRR.

Meanwhile. a translator satell ite, which will
receive signa ls in a 10 kc band centered on 144.1
me and ret ra nsmit them over a 10 kc band
centered on 431 .935 me was under co nstruction
at the T R\V Radio Amateur Club. located in the
Los Angeles area. T he satellite will also contain
a beacon transmitter opera ting on 431.925 me.

The need to design ground control eq uipment
to comply with international regu lations which
require such equipment for communication
sate llites opera ting in shared bands has slowed
the project down. and it is unlikely that the
package will be ready in time to become OSCAR

IV. In all probability it will become OSCAR V.
a nd will be lau nched later th is year. The 432 rnc
amateur band is not an exclusive allocat ion to
the amateur radio service. and is shared with
ot he r communication serv ices in various areas
of the world . Ground control is required to
shu t the transponder off in the event it causes
interference to other services.

In any eve nt. whichever satell ite is launched
as OSCA R IV. it will be placed in a near stationary
orbi t at 21.000 statute miles above the earth's
surface. See last month's column for more orbital
detai ls. and check W IAW transmissions fo r the
latest news co ncerning OSCAR IV.

• t 1307 C la ra SUCCI . Si lver S pr in~s . \ t d . 10902.
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OSCAR III Report

OSCAR Headquarters has released the fi rst o f
what is intended to be a series of reports sum­
ma rizing the results of the OSCA R III ex periment.
T he initia l report co ntains listings of all stations
that com pleted successful two-way contacts
through the satell ite's transponder; of all sta­
tions reporting hearing signa ls relayed by OSCAR

III . and of all stations that were reported to
have been heard through the satellite. Reports
covering the beacon and telem etry transmission~.

as well as other phases of the O SCAR III expert­
ment. are in preparation and will be issued
sometime in the future.

T he initial OSCA R III report. prepa red by
Harvey C. Gabrielson. W6HEK. is based upon
reception reports and reports of two-way con­
[acts submitted officially to OSCA R headquarters
by nearly 300 observing stations.

The reports were coded and punched on cards
and data tapes for processing by a 1620 computer
located at Foot hill College. the headquarters for
the OSCA R project.

An honor ro ll of those stations re port ing two­
way contacts to Project OsCAR is co ntai ned in
the report and is reprod uced in Table 1. Al ong­
side each ca ll is shown the to tal number of co n­
tacts made by each station. The report also con­
ta ins a listing of the 273 observing sta tio ns who
submitted reception reports of signals heard
thro ugh the sa tellite. as well as a listing of 1097
calls which were reported heard through O SCAR

III. These lists will appear in next month's
column.

The O SCAR repo rt slates that a tot al of 176
two-way contacts were claimed through O SCAR

III during 247 orbits of active translato r op­
era tion. Contacts were made by 98 amateur
radio stations. 67 from North America and the
rem aining 3 t from Europe. All cont inental U.S.
call areas plus Canada and Alaska are repre­
sented in the Nort h American total. In Europe.
contacts were reported by stations in G ermany.
Finland. Sweden. France. Spai n. Switzerland.
Belgium . United Kingdom. Czechoslovakia and
the Soviet Union. T ransatlant ic contacts were
reported between Germa ny (DL3YBA) and
Massachusetts (\VIBU) , and be tween Spain
( EA4AO ) and New Jersey ( W2AZL ) . While
many transconti nental contacts were repo rted ,
the lo ngest dista nce was the one between Al aska
( KL7C UH ) and ew York ( K2IEJ) .

The report summarizes that the great majority
of all contacts were made using c.w.. but 5
stations reported successful voice contacts using
~ ideband . DJ4ZC reported s.s.b. contacts with
DUYBA. HB9RG and DJ4A U. DUYBA also
reported a sideband contact with DJ4EZ. A few
weak but unidentifiable a.m. ca rrie rs were re­
ported and several observers also reported hear­
ing un identified teletype signals. but no success­
ful two-way contacts were reported using either
of these modes. Write directly to Project O SC AR

Inc.. Foothi ll College. Los Altos. Califo rn ia. for
co pies of the OSCAR II I report. and for additional
details co ncerni ng the avai lability of the punched



Europe
DJJ E N . I
DJ .1E N A .. I
DJ4A U 2
DJ4EZ 1
DJ4ZC .. .5
DJ6DT 3
I>J~DT , 2
1>1.1 E I . . I
D UBJ 1
D U Y UA 21
Dl.6E fI .. 2
D L6WG 1
DL9A R , 1
OL9G U ,3

EA4AO 7

F9 MX 1

G 3BA R 1
G 3lTF 2

G 6AG ... 1

Iln~A R 1
lI B9KG 10

O H2 BAA 2
Ol-f2 DV 1

O KHU 1
OK2W CG 1

ON4FG .2
ON4TQ .. . 1

SM5nsZ 3
SM6CSO 4
SM70SC " to

U P20N 1

N. America
K L7C UH 2

VE3 BQN I
W I BU .,. ,2
W II IDQ . ,4
WI)SM 4
WI QX X 3
W 2A M J 5
W2AZL 1
K 2G U G 7
K 21 EJ 3
K 2T\.l W A 21
WA2WE H 18
W 3HYF 2
W 3SDZ 3
W4A WS 6
W41U IK S
K4 1XC .4
K4 M HS 2
K4MN H 1
W4MNT 14
W4 PFQ 1
K 4QI F 9

W6PJA 1
WA 6QQI 1
W A6R SG 1
W6TYM 1
W 6Y K 2
W 7J RG 7
W7UA B s
wnc 1
WIlFEH 1
WSKA Y . . . . • . . 3
W KNSH 2
W s YIO 1
K9AAJ 13
W9TG II 5
KftC ER 1
\WEOZ 1
W0EYE S
wal C I
W0IDY 1
W itlER 3
W I1 NWX ... •• .. 1
WltPH D 1

ca rds and da ta tapes fo r use by ot hers interested
in making more deta iled studies of the com­
m unication result s of the OSCAR III experiment.

Missing Reports

Many two-way contacts know n to have taken
place through the OSCAR III satellite do not
appear in Table I of the OSCA R report. For ex­
a mple, the WIB U-flB9RG transatlantic contac t
is not included, nor is the 4X4DH·LZI AG con­
tact reported in last mo nth's CQ. Of the 22
two-way contacts completed successfully by
HB9RG only 10 are included in the table. The
reason for these omissions. as explained by

OSCAR headqu arters, is that information con­
cern ing these contacts have not been received
at Project headquarters. In order tha t all radio
am ateur stations that participated in this historic
communicat ions experime nt be included in
OSCAR Ill's ro ll of honor. OSCAR headquarters
urges all stations who have not yet reported their
observations to do so as soon as possible. This
wi ll make it possible to record the entire OSC....R
III sto ry fo r posterity. giving full credi t to all
those stations that helped open a new era for
amat eur rad io-the space era.

73, George, W3ASK

New Ama teu r Products
--------- -- -- ------------ ----- --------------- ---------- -----

CDR Rotators

CDR has introduced the new AR22R rota to r. The
unit is automat ically cont rolled with a restyled

cont rol box. It exceeds the performa nce of their pre­
vious model, the AR22 which is still very popular.
CDR has prepared an 8 page booklet describing their
full roto r line. to get a copy write to Cornell Dubilier
Electronics. 50 Paris Street, Newark. New Jersey,
07 10 1. or circle 74 on page 11 0.

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

------------------ ------ --- -------- ----
WEN Drill and Drill Press

W EN Products has a companion un it to their Ih " electric
dr ill ( Model 950) . The Model 95A60 is an accessory drill

press stand which features a calibra ted depth gauge. locking
nut s. and a lignment in all planes. The combina tion drill and
stand retails fo r $80.90. For complete informa tion write to
WEN Products, 58 10 Northwest Highway, Chicago, Ill inois,
6063 1, or circle 75 on page 110.
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WALT ER G. BURDINE," W8ZCV

A
we start this new year. let us take a long
sober look at our hobby and its effect
upon the world of communications and

the art of electronics. J ust what are we doing to
better our system of communication wit h those
of other lands: are we Jetting our avrice and
selfishness spoil our image of our hobby among
those tha t are not fully acquainted wit h the
purpo..e of OUT license? Do we fail to project
the goodwill we desire to those of other land s
(you see this al so applies to those outside our
own country) . 10 be tter our position in the
world? \Ve should always he the kind . in telligent
and hel pfu l operator that is the mark of a ny
good ham. We aTC able 10 tal k to the man y
peoples of the ea rth regard less of rac ia l. re ligious
o r lin gual d ifferences. We should try to make a
new fr iend from each contac t.

For thi s one month we arc changi ng the format
of the novice and technician column and join­
ing the others to answer a few of th e man y
quest ions th at have been asked o ver the years.
Ea ch quest ion has bee n asked many t imes or if
not. it will answer the unw ritten questions o f
many wh o have fa il ed to wri te because they
were too busy. If you did not see the answer
to yo ur quest ion when it was answered in the
column yo u now have a second cha nce . Since
your Ed itor wrote the first column in August
1955 ove r 2 1.000 letters have crossed the desk
and many have been answered hy letter. T hese
have come from ~ 7 countries. all cont inen ts. and
the 50 sta tes. CQ is a well read magazine in
other cou ntries . as such it should have a mig hty
impact upo n the hohby of amateur rad io. Let's
hope so and let's keep try ing .

Interference to the W1 AW Broadcasts
xt any lette rs have complained about the inter­

fere nce caused to the transmission of \V IA\V
and the code practice drills that have helped so
many of us to become amateurs. I guess we
shou ld feel sorry for this addle-pa tted. pee-wee
brained id iot that thinks of nothing better to
do than try to compete wit h this well engineered.
perfect ly loca ted a nd well operated station. ~f e

is de priv ing ...orne one of the needed practice
needed to become a better operator. I feel very
strong ly for the bei ng tha t does this dastardly
deed then carries the cognomen. Ham. A mateur
Rad io Operat o r or other ti tle de noting pe rfec­
tion o f o perating habits. This wilful interfere nce
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frac tures every law in the a ma te urs code. it
shows absolutely no respect for the rig hts of any
amateur and disrespec t fo r the effo rts of WIA \V.
One such quarter-wit is too many. LET'S TRY
T O KEEl' TIl E WIAW FR EQ UENCY
C LEA R, PL EA SE. Listen before sending tha t
CQ.

Copying Sing le Side Band
Many lette rs ask about copying side band

transmissions on thei r present receivers. Each
receiver requ ires a different method of tuning
for recept io n of single side band signals. The
simplest method and the one tha t requires the
least amount of patience is an outboard product
detector and audio amplifier coupled to the i.f.
of yo ur receiver. Your Editor has built such a
unit as part of a receiver, using com pactron
tubes in most of the sockets to make a good
receiver with a small number of tubes. T he
prod uct detector has only two tubes and a crystal
controlled b.f.o . It is very small. and signals
may be copied simply by turning lip the gain
control in the adaptor. The construction of th is
unit will be described in the column very short ly.
as soon as I get the pictures made a nd ano the r
local ham builds and tests this unit. I never
print a diagram unless it can be built by so me
local ham without 10 0 much tro uble.

A method of copyi ng s.s.b . signals on yo ur
receiver would take mo re space th an we have
to spa re th is month. it can be obtained fro~
any of the hand books o n s.s.b. and you will
want the bonk anyway if you become interested
in s.s.b. S.s.b . can he copied on tiff>, receiver
that wi ll rece ive amateur sig na ls if it is adjusted

Rose Dane, Wl7fKB. Anchorage, Alaska is shown dis­
cun ing problems of transmitter co nstr uction with Buck
Culve r, WL7FJZ a nd Joh n P. Trent, Navy MARS Co­
ordinator 01 a recent mee ting of t he Northland Amote ur
Ra dio Club . Suck is Preside nt and Rose is Vice·Presiden t
of the club.

The NARC wos for med to further the trainin g of
radio operoton. It was intended for the novice only
b ut many wonted to stay on after their novice license
period ho d e nded. Ap plause for the NARC, we need

me re clubs like thot. Keep me posted. John •
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Fig _ l - A simple an d se nsiti ve 15 meter converte r. All resistors a re 1>2 watt, byposs ca pa citors a re ce rc rmc,
e nd injectio n is by the inte relectrode capa cita nce in the t ub e .

Ll - 3 t. #24 e . wo und o n ground end of l 2'
L2- 15 t. # 24 e. 'C n '12" slug tune d fo rm.
L3- So rT' e a s l 2'
l , - 23 t . # 26 e . wou nd o n V2" slug tuned form . l , ma y

need to be cho r-g ed depe ndi ng upo n th e fr e q uen cy

correctly. Hy the way. the simple regenerati ve
rece iver does a cred ible job of receiving s.s.b.
signals in an eme rge ncy . T he degree of success
in rece iving s.s.b. signa ls on your present reo
ceiver depends a grea t deal upon its selec tivity
and stabi lity an d yo ur abi lity to use it cor rect ly.
T he frequency of the beat frequency osc illa to r
{b.f.o.} should be adjustab le with possibly a
small ba ndspread capacitor in paral lel with the
la rger ca pacito r used to cha nge the freq uency of
the h.f.o . It would be helpful to have the ampli­
tude of the osci llator variable. to control the
amo unt of carrier inject ion to the detector.
Bell e r yet. use the product de tector, it can be
Instal led within the rece iver.

Another subject tha t wo uld requ ire a book
length column and o ne about which I receive
man y letters is improving the sensit ivi ty of re­
ceivers. w ha t abo ut a diagram of a beat fr e­
q uency oscillator: will it improve the sensitiv ity
of my receiver? Wo uld a preselect or help my
receiver? How can I get more signa l into my
H E-35? Could I get more sensit ivity from my
Be -3otS by rew irin g it for hot ter tubes or ru n­
ning it a t higher voltages

WHO A ! back up and sta rt again . T his is a
whole hobby in itsel f. Let us see abou t a few
ideas that might help.

Most any old receiver can be impro ved by a
thorough cleanin g and real ignment of all ci r­
cuits by a good serviceman that knows how to
tune it correct ly and knows how to align it so
tha t it will tu ne correctly. I have foun d
that install ing "hotter" tubes in the receiver
usua lly causes so me ot her trouble to appear. If
YO U know what you want and how 10 do it yo u
can often improve your old receiver so tha t it

o f the crysta l. Th is is for 17.5 mc to give o n i.f. of
3 .5 mc . The Lt . fre q ue ncy is the d iff e re nce b etw een
th~ 2 1 mc bond and the crysta l. Use a q rid -di pper
to chec k the fre quency of t he co ils.

will perform almost as good as some of th e
bette r receivers. This might cost a good deal and
you may want to sell your receiver fo r enough
to add to th is cost and by a better receiver.

Many of us have old receivers that we want to
kee p. C lea n them well of any scum. corrosion.
ru st spots and du st. Check all tu bes o n a good
checke r an d repl ace any doubtfu l ones wit h
new tu bes o r possibly "hotte r" o nes. Check all
voltages and possibl y replace the filte r ca pacitors
a long wit h any parts that " just look had". Re­
member: yo ur receiver was made to work well
whe n it was built. it should be able to do a
good job yet.

Ou tboard attac hments can be added to
improve the opera tion. the prcselector will
impro ve the sens it ivity. the Q-m ultiplier will im­
prove the selectivity and the product detec tor
will provide single side ba nd recept io n. Volt age
regulation will im prove the oscilla tor stability .
The disad vantage of th is is the amount of equi p­
ment sitt ing o n the operating table and the
amount of space taken by these extras.

I have had so me success in stabilizing many
receivers by removing the big hea t producing
power supply from the receive r and provid ing
power to the receive r thro ugh a cable. In th is
case man y of the small accessor ies were ins ta lled
in the space formerly occupied by the power
supply com po nents. Remo ving the heat also
prolon ged the life of the other com po nents in
the receiver.

As the frequency of a variable osci lla tor is
increased. its stabil ity is decreased. To impro ve

T Connector

Fig . 3- A transmitter tune -up meter for le w-po we re d
tra nsmitl e n . c ~ can be a co uple of t urns of tw iste d

hook-up wire ca lle d a gim mick.

"

Ree
2>0Hl3 4A

'.,- 2 t. so lid he c k-up wire, o ne inch in d ie. The li ne
conn ectin g I I and the mete r ca n be twiste d lead .

Fig. 2-A simple oscil lation in dicotor. It will ind icate
oscilla tio n at any d . frequ e ncy.

0 - lmo
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larry Smith , WN.04YYU. 2901 Skidaway Road, Savannah,
Georgia send s us this picture of his nea t " otion . He
has worked 37 , totes a nd 18 countries a nd is ho ping
to gel his General license in Dee:embe r. He is lS a nd
thinks amate ur radio the best ho bby in the world.

(So do I.)

the sensitivity and selectivity of the higher fre­
quency ba nds. I resort to the habit of using
converters for the higher frequency bands tuning
the freq uency of the i.f. where the oscilla tor
stability is best on the receiver. If you have a
RC-348. make converters 10 tune 160. 80 and
40 mete rs with an i.f. of 100 to 500 kc. the
select ivi ty and sensitivity arc grea tly improved .
Your opera ting: habit s will change too, you just
won't ca ll CQ and say you are tuning the band.
it takes too long to tune the band. You will
learn to listen and then ca ll. Th is is an excellent
way to get double o r t riple conversio n, however
it is not the answer to a ll your problems. As Lee
Schwindt. \VN7DB A is badl y in need of a simple
15 meter conve rte r I will show a sim ple one in
fig ure I in exchange for the picture yo u pro mised ,
Lee .

By the way the insta llation of a b.f.o. will
not improve th e selectivity of your receiver, it
is used to bea t aga inst the i.I. frequency to p ro­
duce th e c.w. note of yo ur receive r. T he fre­
q uency shift of the b.f.o. is abou t 3 kc, 1500
cycles ei ther side of your center i.f. freq uency
to produce an audio note of 1500.cps or .Ie~s.

An article on beat frequency OSCI llators IS In

the wo rks. using both variable and crystal con­
trolled oscillators. I am bu ilding a b.f.o. for the
Gonse t two and six meter transmitters. Also a
b.f.o. fo r the different automobile radio receivers
tha t you might need to use for copying: c .w. Auto
sets make very good i.f. strips and they are
fa irly stable-and cheap as well as being easy
to convert to a.c. operation. I actually built a
good receiver set-up for six meter~ for just about

20.00 using a Vanguard tra nsisto r converter
and an a.c. operated auto radio set. try it you
just might be surprised. By the way yo~ nev.er
knew th at there was backlash in the tuning dial
of th ose sets. did you '?

I o perate a Lafaye tte H E-3? on. six. meters
and while it does a very good Job, It stili lacks
so me punch o n the long distance signals. J ust
what ca n we expect for $57.50'? I solved .the
problem of more signa l to the de tec tor for J~st

$5.95 for the new printed circui t preamp. usmg
a 6CW4 N uvistor tube in a grounded-grid am-
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plifier ci rcuit bu ilt by Erco . Scottsdal e. Ar izona.
This is not the first time you have heard of th is
o le boy. be is Ev Taylor. K7YSE ex 1V8NAF.
He has helped the v.h.f. gang for ma ny years.
This unit is about I % by 3% inches a nd with
tube it ta kes about I lh inches of space. I
moun ted it in my H E-35 ve ry nicely, I will
publish a picture and installation inst ru~tion

soon. It sure makes a big di fference , especia lly
when operating mobile. guess I'll get one for the
Clegg 99'er. By the way I haven 't tried it .but
it looks as if the I3C\V4 would be the righ t
tube to use on 12 volt cars, and when operating
aeronautica l mobile as I did with the H E-35
before installing the preamp. I have both 6 and
12 volt power supplies for the unit, my Vo lks­
wagen has 6 volts.

I don't think it advisable to increase th e vol t­
age to any great extent on any equipment as
the capacitors are not rated h igh enough to
withstand the higher voltages. This would mean
you would need to replace many of:h~ capaci­
tors in the set. If you replace the built-i n power
supply of an y set as suggested above. ~o .not
increase the voltage to any ext ent but It IS a
good idea to inc rease the current ca rrying ca pac­
ity of the power supply to fu rnish power to ~he

accessories used in improving th e set. Us tng
a TV transforme r. volta ge output can be con­
trolled hy usi ng diffe re nt filter configura t ions,
choke inpu t wi ll dec rease the voltage , capacitor
input will increase th e voltage output. C heck
your handbook.

I know of a local ham th at let h is ex tra set
sit idle because he could not buy an 80 rectifier.
simple : replace the socket with an octal Am­
phenol ringmount replaceme nt socke t and lise
a 5Y3. 5Y3 a t 80 cents. socke t 20 cents. t~ be

always avai lable. Cost of 80 tube $2.40, Just
shows you. use your handbook and your head.

Tune Up Procedures for the Blind Ham

I have received a few letters abou t tune up
procedures and log keeping for the sigh tless
ham. How can he tune his stat ion for maximum
output and how can he te ll when he is correc tly
tuned for maximum output '? How can he keep
his log correctly wit hout the use of Br~il le. Any
help on this subject would be appreciated and
I will publish the ideas for the benefit o f the
blind operator. How about an audio oscillator
operating from the rectified power fro~ the
antenna tune up un it of figure 3'? I am going to

[Colllillm'd Oil page 105]

T.
;>-..p

IID aJ2 2N1265 ,t
or [IN .

:-

'" -
3-9...

0 o.

'"
Fig. 4-A code cscillctc r. To cha nge th e !on e . ch~nge

the value of the 4.7 K reiisto r o r t he ca pacitor. Re ll ston
are 1 watt.
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W
H AT do you know- G2 YL, Nell Corry,
came a ll the wa y 10 A lbuq uerq ue to
cla im the suppleme nta l pages for her

copy o f our book, CQ YU Of course. thi s was
just one of the ma ny slops on her 3-month tour
o f Ca nada a nd the U.S.. bu t a long with a ll th e
?the r YLs, we we re m ighty happy to meet Nell
In person.

Leaving England Aug. 20 on the 5S M an­
chester M erchant, Nell then traveled across
Canada. visiting the VE3 YLs an d with VE6MP.
Ma ude. a nd V E7N\V. Irene. before com ing to
the Stal es. On Sept. 20 th 19 YLs a ttended the
Po rtla nd Roses d inner meeting for Nel l. O n the
25th she was pinned a full membe r of BAYLARC
a t a luncheon held in her honor. Nell was
" adopted" in to YLRL by BAYLARC in 1959
and th is visit to he r " mo ther" club estab lished a
"fi rst," so far as we know. In add it io n to the
pi nning. WA6P K P. Ve ra . BAYLARC presiden t .
presented Ne ll with a ste rl ing charm brace le t
which included a merm aid as the cl ub e m blem .
the Yl RL gir l-o n-the-g lo be. se ve ral San Fran­
cisco high spots and ide nt ificatio n discs. K6SZT,
Ela ine a lso presented her a RA YLARC Me rma id
C e rtifica te . s igned by a ll atte ndi ng. to com mem­
o rate Ne ll' s eye lash QSO with the 21 Yls as­
se m bled for the luncheon.

On October 2' ld some 23 me mbe rs of LAY­
L RC held a luncheon for Nell at Los A ngeles.
Nell also vis ited with va r io us of the YLs in
C a Jiforn ia- W6BDE. K6 KCI. W6N AZ. W6­
U HA. \VA 6AO E- sigh tseeing and e njoying
the ir famous hospital ity.

F rom o ur "Land of Encha ntment" (where
W 5 DOJ -W5 D E D. W5YSJ -W5 YSK. K5ZWA &
O M. and K5GLJ jo ined us in enterta in ing her),
N ell went on to Co lo ra do to meet YLR L Presi­
den t W0HJ L, K0BT V a nd o ther Colorado YLs.
New Orlea ns was to be next slo p. then D .C . to
renew acq ua intance with W 3C DQ a nd meet
WAY l.ARC members. a nd fi na lly New York
C ity a nd the tr ip by plane back to England.

G2Y L is a re al lo ng- t ime YL having received
her license in 1932. She bought a kit of parts.
built a rece ive r a nd taught he rsel f code by liste n­
ing. Even tua lly she met a ham who showed her
how to bui ld a transmitter and get a license .
Ne ll was the fir st European ha m to m ake WAC
on 10 me ters ( 1935 ) .

· 44 17 El eventh St ., N .W ., A lb uquerque , New Mexico
~7 107 .

17th Annual YL-OM Contest
Time : Phone- Sat. Feb . 19, 1966 . I3UO EST ( I~()()

GMT) Su n. Feb. 20, 1966 , 2400 EST
CW-Sa t. M a r. 5, 1966. 1300 EST ( 1800 GMT)

Sun. M a r. 6 . 1966 , 2400 EST
EIiJ:: ih lii ly : All licensed Of\.1. Y L and X Y L o pe rators

throu gh ou t the world a re inv ited to part ici pate .
O!It'ra t io n: A ll band s may be used . C ross band op­

oration is not perm itted .
P rocedure : O Ms ca ll "CQ YL." YLs ca ll " CQ OM ."
.: :\l'ha n~e: QSO n um be r. RS o r R ST repon, A R RL

section o r cou ntry. Entri es in log sho ul d show band
worked at the lime o f co ntact, t ime . d ate . trans­
m iller a nd po we r. ( A R R L Sectio n lis t fo r SASE
to V.P .)

Sl;or illj;: : (a) P ho ne and C \V CO ni acts w ill be sco red
as sepa rnte com esrs: su bmi t sepa rate logs.
( b ) One poi nt is earne d fo r each statio n wo rked ,
Y L to O M or O M to Y L. A sta t io n may be co n­
tacted no more than o nce in each cont est for cred it.
(c) Mult ip ly t he nu mber of QSO s by the nu mber
o f dl tle re nt A R R L Secucns and Countries worked .
( d ) Contestant s ru nn ing I .'i O wat ts inpu t o r less
a t a ll t imes may m u lt ip ly the re sul ts of ( c ) b y 1.25
( low power m ulti plier) .
(e ) 5 5 R conte stants runn ing Jotl watts P .E .I' . o r
le ss a t a ll times m ay m ultiply the resu lts of (c)
by 1.25 (low po wer m ulti plier ).

A " a rd s: l si pla ce phone : Y L- C up O M - C up
t s t pla ce C W : YL- Cu p O M-Cup
The wi nner of t:le phone cu p is also eli gible fo r
the C W cu p. Certi fi ca tes w ill be awa rded 10 h igh
place C W and p ho ne win ners in each A RR L
D is tr ict and C oun try .

"hf Sectioru Sco rin gc-N urn ber of co niacts t im es low
po we r m ultiplie r. T here is no multlpl lcation b y
A R RL Secuo ns and C ou ntries. U se of both lo w
a nd hill h power for any po rt ion o f the co ntest will
no t a llo w you r lise o f the lo wer po wer m ult ip lier.
A ward 't--Ist place phone and C W o n V HF bo th
YL a nd O M will rece ive special awards.

I.o j;:s: Copies of a ll phone and C \V log s, show ing
cla imed scores and sign ed by the o perato r mu st
he po stmarked no later Iha n M ar. 21. 19M . and
recei ved no la ter th an Apr. 2, 1966, o r they wi ll
he d isqua li fi ed . Plea se file separate lop fo r each
section of the co ntest. N O l O GS W ILl. BE
R ET UR N E D . B E SU R E IT IS A l EG IUL E
C O P Y OF Y O U R l.O G . Send copies of logs to
YLRI. V sce Preerdent Ed ie McCracken . K I E KO.
P .O . Bo x 285, W estwoo d . M a ssach usett s 02090.

No dou bt G2YL will be looking espec ially for
the V E and W /K YLs she me t o n th is trip with
the new t r i-ba nd bea m she had insta lled jusl
before lea ving home. G ood luck, Nell, a nd may
yo u re tu rn soo n fo r a no ther visit !

Nell Corry, G2YL, photogra phed at the luncheon he r
" mothe r" cl ub, BAYLARC, he ld in Nell ' s honor on

Se pt. 25, 1965 .
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Our tnx to W6RDE. Esther, fo r photo and
repo rt of Ne ll's visit with IlA YLA RC.

YlR L Secretary

Secretary of the Young Lad ies Radi o Lea gue
for 1966 is Ma xine Ha nbe rry, WA6AO E. of
South .Pasad,ena . Ma xine came up with her Gen­
e ra l II.d el m 1958 and her first activity was
o pe rati ng 2 m.eters from the fami ly boa t on t r ips
to. the ir v.aca llO n home on Cata lina Is. OM Bil l.
With ~mversa l Studios. is K6MQT. and son
John 1$ WA 6IYM. now a stude n t a t th e U ni­
versi ty of Washi ngton.

\VA6AO E was president of LA YLRC in
196 1-62. and was YLRL's 6t h D/ C d uring 1965.
She holds YLC C-450. WAC-YL. DX-YL. enjoys
c.w.. a nd has a grea t in te rest in all YLs. Another
hobby of interest to Ma xine is oi l pa int ing .

First VE YL Club

Congrat u la tio ns and sa luta t ions to "The
? nta rio T rilliums," first VL club to be organized
In Canada! Office rs are : Pres.. VE3BII. Jan
Burgess; V.P.. V E3DGG. Jean Eva ns; treas..
V E3IlBO. Doris Cody: secy. V E3EZ I. Ivy
Smyth; soc. chm.. VE3FUR. Doreen Aston '
publicity mgr.. VE3F RN. Doris T aylor. .

T he club has its own call. VE3TOT. and the
club net meets every Sat. at 1800 GMT on 3650 kc.
T he club also offers the On tario Trill iums Ccr­
tific:lle for co ntac ts after I\f ay 19. '65 . For W I V E
stanons. accumulate 6 points. I each pe r rnern­
her: 2 for club station VE3TOT. Fee $ 1. Rand
endorsements; seal endorsements for each (1

po ints. SASE only. For DX sta tions. same as
above. exce pt 3 po ints requ ired. S.w.l.s el igible
as above. Send list o f ca lls. in alphabetical order.
wi th TOT number and full log details. signed
by 2 amateurs that QSLs are in your possession
to : V E3ClP. Marion Course. 2727 Russell S1..
N iaga ra Falls. Ontario. Canada. enclosi ng fee
or SASE as required .

Buckeye Be lles

Furt her word from the Buckeye Belles indi­
cates co ntac ts with memorial sta tion W8MBI
wi ll count as two co ntacts toward the B.B. cer­
ti fica te. effective July 18. 1965. Custodian is
W8HWX. Lill ian Richardson. 3709 Starr Rd..
O regon. Ohio 436 16. No QSLs needed. but a
list with ca ll, Buckeye Belle num ber. fi rst name.

Mal(ine Ha nberry, WA6AOE, Secre tary of Yl Rl for
1966.
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Peg Harnois, K1GSF, Edito r of YL Ha rmo nics fo r 1966 .
For wrlte-vp see October '65 CQ . Peg 's Dad is K1 EFZ.

d~te . frequ,ency ,and mode are req uested along
with 25 (0 In cor ns or stamps to mail the cer­
tificate in a ca rdboa rd tube.

ox Awards

Congratu latio ns to these YL reci pients of the
WPX award : On c.w.. WA60ET. Jessie Billon ;
on phone. DJ2YL, Susi Liebig: on s.s.b.. VE6­
AS P. Margaret Tettelaar. Also ccngrats to
K2MG E. Dorothy Strauber. for ea rning the
300 Two-Way SSB award. These YLs have bee n
written up ea rlier in CQ fo r othe r OX accom­
plishments.

WAYLARC

Newly appointed certi ficate custod ian for
W A YL ARC is R u.h . WA4 F EY. whose QT H is
Rt. I. Box 360. Leesburg. Va. To earn a certifi ­
cate one must work 5 active members at ot her
than net times. Send QSLs to Rut h. with 10'; in
co in o r stamps to cover mail ing of certificate.
plus return postage for the QSLs.

Honorable Mention

A note from Dr. W. 1\1. Mitchell of Bangor.
Maine : " I think tha t Hugh. W7PVF. hard work ­
ing: O~f of Frieda. K7PVG. should have had
honorable mention in your article about K7G S.
(Girl Scout Senior Round up station, October
CQ ). Every time I visited the ham shack. whic h
was frequently. he was there and hard at work:'
· . . We know a lot of Ol\ls helped. but in a VI.
column we try to stick pretty much to me ntion
of YI. participation in variou s act ivi ties.

33. Louisa. W5RZJ

******************************
• *• *• *: PLEASE include your :::
• *: ZIP code number on :::
• *: all correspondence. :::
• *• *• *******************************
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Zero Bias [from pa.l!e 7]

RADIO AMATEURS REFERENCE LIBRARY
OF MAPS - ORDER YOUR SET TODAY!

• Great Circle Bearincs • "u" and "Z" Sienals
• Great Circle Charts • World Time Chart
• Prdins by Ceuntries • Inn Postal Rates

United States Ustings SS.OO
OX List ings 3.25

See your tavcnte deale r or orde r d ire ct (add 25e for mai ling)

PO'
copy

that a native of the remote country became act ive
as a ham.

At the risk of antagonizing the fellows so
deeply inv o lved in DX and DX ped it io ns. I pro­
pose that a sweeping revision be made in valid­
country-status requirements in a n attempt 10 re­
turn a measure of sa ni ty to th is area of the
hobby. At the heart o f the rev isio n. I suggest a
forceful return to the " ne w country" situat ion
ment ioned a bo ve. Specificall y. no amateur oper­
ation from a previously inactive country sho uld
count towards D XC C . \VP X or \VA Z. unless
the operation is verified to be by a nat ive ama­
teur or an amateur visit ing during the normal
conduct o f h is business o r vacat ion. An expedi­
lion for the sole purpose of creating a new
country shou ld be deprived of all country credit.

Strong mea sures? Certainly. but an air of
legitimacy m ust be returned to D X ing if it is
to cont inue to warrant the interest of so many
ama teu rs.

Suggestions have a lso been m ade to convert
the various H o no r Rol ls to "term" awards. wit h
a fre sh start made every few years. much as t he
Lo ng Isla nd D X Association's Annual D XC C
Contest ICQ. Nov. '64. p. 95).

At any rate, it seems that th e time has come
to do some ha rd th ink ing about the course that
DXing is ta king. I eagerly look forwa rd to
rece iving reader comments. Don' t ho ld bac k,
please.

BACK ISSUES FOR SALE $1.00
1950 ·-0ct .
195 I- A ll issues. except May, N ov.
1952-AII issues. except j an ., April , Au~ .

19 '53-AII issues, except May, J ul r . Dec.
195·1 -AII issues. except Feb.. Mar
195'j-A II is..ues. except Nov.
19'j6- A II issues. except April. J uly
19 'j7-A IJ issues, except j an ., Feb., ~lay, and

~O\' . Dec.
19 'j8-A II issues, except j an ., j une. J uly, Sept.,

O ct .

1959-A II issues, excep t J ;tn .. May. and J une
196o- AII issues, except May
1961-A Il issues
196 2-A II issues. except Jan.
196 3- AII issues
196-1 -AII issues e xce p t Jan. and Xov.
196 'j- AII issues except Jan .

Rep r ints o f past a rticles a re ava ilable at $ 1.0 0

each.

WORLD PREFI X MAP- f ull color , 42"" x
,."" s.howS. prefixes. on each count ry • . .

• itt eross. refer­OX zones. t ime zones. CI re s. ·d " ' 00
pcstpa r ~ .encee tables ···········

RADIO AMATEURS GREAT CIRCLE C~A:~
Of THE WORLD - trom the cent,; r °25"

j t ed s tates t fu ll color, 29 x •
~i~t in& creat Circle bear ~n~s. ~~nde£~es.~~
for si x maror .U, :S. ~l tseeSa t tl ~ s. San Fran-
ing10n. D.C ., ra rm. '
cisco & Los Angeles. postpaid $1.00

UNITED SUTES MAP- Ali 50 Sta tes wi t h
call areas, pref ixes. OX .and t ime 10;~:~
FCC frequency anecance chart.
inte res.t ing info rmation on all 50 ~~a;~s .
l ull color, 29" x t7" •. • . . . postpal ¢

WORLD ATLAS-Qnly At las com.piled lo.r
amateurs. Polar project ion. SI X co~t:~
nents prefixes on each count ry :d' ; , "SO

• postpal ~.color, 16 pages .•...........

Complet e ref erence library of m~~sS2s;~
of 4 as liste d above .•.... post pal ..

See your h'lori te dealer or order ehe ct.

CO Magazine
14 Vanderventer Ave .

Pori Washington, 1.I., N.Y. 11 0 50

WtlUF"
FREE

BROCHURE!

RAOtO AMATEUR 116 k
~

ca 00 INC
Dept. C, 4B44 W. Fullerton Ave.

• Chicago. II I. 60639
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CO l i lECIHINllCAIL IBO O IKS

CQ ANTHOLOGY I

We've looked back t h roug h t h e years
1945· 1952 and assembled all in one
place the articles th at have made a
las ting sti r . The issues containing
most 0 1 t h ese articles h ave long ago
been sold out and are unavail ab le.

en
CQ LICENSE GUIDE

2 12 pages of everything t he Am at eur
must have to get h i s license and
progress towa rd t h e g ene ra l cla ss
ticket . Plu s many addit iona l pages 01
" Ital information for t h e ham ope ra to r.

ANTENNA ROUNDUP

A common denominator for all ham
stations is the antenna . Here at last
is the cream of antenna in formation
packed into a 160 page book. Forty.
seven info rmation-packed arti cles that
will dispel much of t he m yst ery sur­
roundmg antennas .- ....._.-

THE NEW RTIY HANDBOOK

A treasury of v i tal and " hard t o get "
in fo rm ation. Loaded w ith equipment
schemat ics, adjustmen t procedu res ,
etc. A va lu ab le asset t o both t h e be­
g inning and the experienced RTTY' e r .
Special section in getting sta rted . all
written by B yro n Kretzman , a we ll
known authority in t h e f ield . Fi rst
p rinting sold out. Second p r inting on
hand.

,

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

Nome _

A dd res,<. _

C ity Zone' Stc te _

MOBILE HANDBOOK

This new Mo b ile H an d book b y B d l Orr,
W 6SAI, h as been getti ng rav es f rom
top experienced m obile o pera to rs .
Written fo r advanced , as well as b e­
ginning m ob il e ope ra to rs , much o f
this in for mation cannot be f ound
anyw here else. Th is is N OT a coll ec­
t ion o f re prin ts .

----------- --------------------
COWAN PUBLISHING CORP. Book Div.
14 Vanderventer Avenue
Port Washington, L.I. , N.Y , 11050
CO ANTHOLOGY I $2.00 0
CQ ANTHOLO GY II 3 .00 0
ANTENNA RO UNDUP 3 .00 0
SIDEBAND HANDBOOK 3 .00 0
VHF FOR THE RADIO AMATEUR 3 .50 0
SURPLU S SCHEM ATIC S 2 .50 0
CO LICEN SE GUIDE 2 .5 0 0
" N EW RTIV HANDBOOK" 3 .95 0

I M O BILE HANDBOOK 2 .95 0
ELECTRONIC CIRCUITS HANDBOOK 3 .00 0
SHOP & SHACK SHORTCUTS 3.95 0
SURPLUS CO N VERSIO N HANDBOOK 3.00 0
UN LIG HTE D GLOBE 19.95 n
A Tl AS 15.00 0
CO DE RECORD 3.50 0
REG ULAR LOG SHEETS (100) 1.00 0
SSB LOG SHEET S ( 100) 1.00 0
HAM'S INTERPRETER ... ..... ...................•.... 1.50 0

I TV I HANDBO OK ..... ... •. ..............•......... 1.75 0
BINDER-YEAR W A NTE D ....•...•.............. 4 .00 0
OX ZONE M AP _...........•...••.........._.. 3 .00 0
DIODE SOURCE BOOK 2.50 0
USA -CA RECO RD BO O K 1.25 0
· N e w Yor k Cit y Clnd St Cit e r e sidenh must Cl dd
to a lel t ClX Clpp li table to y o ur ClreCi.

SIRS: My ch eck (mo ney order) f o r $,--,- _
is enclesed . Plea se send the follow ing items to:

VHF FOR THE RADIO AMATEUR

CQ ANTHOLOGY II

Top favorite CQ a rticles from 1952 to
1959 ... includmg some you m a y
h ave m issed . .. com pi led into one
n ew info rma tion- packed book! N o
more n eed to try to locate sol d out
back copies of CQ. Th is An t h olog y
includes past art ic les o f l asting in te r­
est t o every ama teu r rad io enthus iast .
Ov er 250 p ag es o f t ex t . Over 75 d iffer­
en t a rticles. A def init e M ust for you r
shack l

SURPLUS SCHEMATICS

Wr i tten by Don Stone r . W 6TN S. who
was almost one fu l l yea r in th e p rep '
aration o f th is t errif i c volu me. Th is is
not a technical book . It exp lain s stee­
ba n d , showing yo u how to g et along
with it .. . how to k eep yo u r r ig work ·
mg r ight ... how to know wh en it
isn' t ... and rots o f how to bui ld-it
stu ff gadgets. receiv in g adapto rs, ex­
ci ters . amplifie rs.

SIDEBAND HANDBOOK

This is a book literally loaded w ith
schemat ics for all the currently eccu.
lar pieces o t surplus gear . Most a ma ­
teurs are well awa re o f th e problems
encounte red in purch as ing see m ingly
in exp en s ive su rplus units , o nly t o f in d
that no schemat ic d iagram IS evart­
able. Try ing to figu re out t h e ci rcui try
col d turkey can be maoy-ttmes m ore
di fficul t t h an the most involved cue­
ate , and purchasing a s ingle mstruc­
t ion book can run as h igh as $3 .50.

If you are, or are planning t o be a
VH F operator, you can ' t afford to be
w ithout t h is d ynamic n ew h andboo k
written espec ially for you. Filled f r om
cover to cover w ith all new and origi­
nal construction material presented
so you can understand it . Wri tten by
Fran k C. Jon es. W6AJ F. n ationally
acclaimed fo r h is VH F p ion eering .

._-
..­.0--­·c__
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• •
: BRAND NEW from EUROPE :
• •• •• •• •• ' _-Ion .. ~ ...._ ,, -at r "OU U'tI •• ..,.... ..... ..... . ,. 1 ..... .... .. •
: - • .•' -. . :• • • • • •: - ~ ., .l.~. '0 " , = 2 f . :

~ ;.~. D ' i ...-.:.. f~ , i =,. • ...•. •' ~
• ••• •• •
: Announcing the New Sommerkamp F-Line :
• •• A prod uct of precision Germon engineering now available in the USA, exclu sively at Barry Electron ics. •
: This matched pair inco rporates all the most modern s.s.b . technique s including broadband first Lf.- :
• tunab le second l.f. in the receiver, 2.1 kc mechanica l filter for s.s.b . and 500 cycle c.w. crvstol filter, _
• provision fo r tro nsce ive o pe ra tio n with the 130 w . p.e .p. tra nsmitter and much more . Check these specs: •
• •
: FR·l00B Rece ive r- Full bond coverage on 80·10 Fl·l OOB Transmi tter- 130 w. on o .m., c.w., s.s.b ., :
• meters with 3 spore 600 kc segments, .5 uv se ns., sa me freq. coverage at FR· l00B. 2.1 kc mech. filt. •
• 4 kc mech. filt. for o.m., 2.1 kc me ch. filt. for s.s.b., for s.s.b ., 50 d b carrier a nd sideband suppressio n, •
: 5 kc xtc l. fi lt. for c.w., 100 kc ccl., xtol b .f.o., upper or lower s.b., built-In ant. relay, VOX, an ti- :
• noi se Hm., 1 kc ca li b ra tion, 12 tubes, 10 d iodes. trip , trcnsce lve plug . All ca bles included, 13 t ube s, •
• $250 .00 7 diodes $3 25 .00 •
• •• •
: BARRY ELECTRONICS CORP. :
• 0: 512 Broadway, New York, New York 10012 • 212 WA 5-7000 :
••••••••••••••••••••••••• ••••••••••••••••••••••• ••• • •••••••••••• • 0

Fo r f urt her informa t ion . check number 33 . o n p age 110

$250,000.00
SPACE ELECTRONICS has nne-quarter of a million dollars available
specifically for the purchase of Surplus Equipment in the coming G
months.

We are purchasing ALL AN/GRC, PRC, ARC, ARM, USM, UPM, APM, ARN,
URM, APR, SG·j RT-6G, 7, 8, 70, AM·G5, T·195, R·392, R·390A, Collins 17L,
51 Xetc. and all accessories and associated radio sets, test sets and other
electronic equipment. It costs nothing to hear our high offer.

Collect call accepted at CY 9-0300.

WE GUARANTEE PAYMENT WITHIN 48 HOURS OR SOONER
AFTER RECEIPT OF MATERIAL.

SPACE ELECTRONICS CO.
4178 PARK AVENUE· BRONX . NEW YORK 10457

F or f u r t he r in fo r m a t ion , check n u m ber 34, o n paj(e 110

J a nuary, 1966 • CO • 97
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NC-183 on S.S.B. (from page 42)
The S meier is actuated by means of the

diode connected half of the 12A U7. Simpl y dis­
connect the lead from pin 5 of the detector
socke t V ; and run it to a tie point lug on tie
bar #4. From there. connec t a wire to the par­
ticular hair of the 12A U7 you have chosen as
a diode. A 6C4 a nd a germaniu m diode may be
used instead of th e 12A U7 if desired . The values
o f eli;, and Cl;H may be increased if slower S
meier action is desired.

We rea lize that there are perha ps a half dozen
different ways to perform this surgery. One way
wo uld be to go solid state. A nother would be to
use the accessor)' socke t as the addi tional socket.
ins tead of moun ting o ne under the chassis . In
our case. the acces...ory socket is occu pied by a
home bui lt 100 kc oscillator. As fa r as replac ing
the submerged I:!AU 7 is concerned. ours is still
go ing strong after four years.

Operation

As a further improvement to the receiver. the
c rys ta l converter descr ibed in the A RRL Hand­
book was added separa tely to the front end. Th is
inc reased the sens it ivity to some deg ree . bu t
wha t is more important. it perm its the utiliza tion
of the receiver's more efficient 80 meter ba nd .
It a lso creates four times the bandspread. The
o ne disadvantage is that the logging scale mu st

••••••••••••••••••••••••••••••••
: Test Ins t r u m en t Specials •
• Limited Qua ntit ies of fin e used te st eq uip ment. All :
• g ua ra nteed . Ma ny more specia ls in stock. W rite •
: fo r totes! Green Sheet. :
• II S I MPSO N 303 VT V M· I. H,'t't"n tly l a b - t t" "t t"(I . n,ll ll ~ tllll e, 1 •
• III " ra mi lIt'W '·....1. tl r l l llla ll}' e,,,,L about. $~~. Our •
• pr,,".. ......• . .. _ U 5.00 •
• 2 G E NER A L RAD iO 1800 A VTVM ·•. ~: ~ rellent rUIl, lltlon. •

:.;•.~ I~ •• t $a~ Our I>rk _ $95.00
• 10 RCA WV· 11 E J unl YollHhm ll li . With l,wl,u . Lib n{' 11 •
• (lu r prl<'e " "" $31.50 •
• I RCA WY· l1A Junior \·oltHhm l. 1. W Ilh p rol'{'I . " erY Koo~1 •

• I 'P':~I~"~l: I~~~ rr.~ Jcl~i p":it'~·t;;j.' · ~Tih· ·i:ii" roi ·15:" 4nO· ·kt: ' ~92~~ •
• mr r.n I!'. W lr ..,I. t jue I,rln ' .." $19.95 .
• SU R P LU S P EC IA L-lIran,1 nell' .\ :'; 1.\lU" - ~8 t u 'r 3071• •
• IIr.n,t Il I!'II' :.;•• y Tr.n..... lnr. (llu'ral n .1Ir", tl)· on 1\6 mete re. •
• :"I eet.1. :!~ v.o.e. I .......-r I UI.p ly . -'IOo IHn luu.lu lu eonsrruc tton. •

: BARRY ELECTRONICS CORP. 17>.00 :
• 512 .,.ott••t, N... .,.,It, N•• .,• •It 10012 • 212 WI 5.1000 •

•••••••••••••••• ••••••••••••• •• •
For fu rt h er in format ion. check numMor 31. on page 110

.:.. . . . . . . . . . . . . . . ....
ILEARN CODE i
i QUALIFY
•
I FOR•
I EXTRA
I CLASS
I LICENSE

I Rentals .1
i Available

i Mod.1 • 0. '".'''ol.d. 54950 I
i Mod . 1 8 id ent ico l to model A except 53950 I
i Auoi~Cl~~Tnl~ ';;~ El~~r~~~r ~~;~~r(ORPORATI ON !
! 275 Mod ison Avenue, New York 100 16 I

••••__ • • . _ 0 . _ _ • • • • .:.

For fu r t ht' r information. cheek n umber 32. on page 110

9 8 • CQ • January, 1966

he used and freq uencies in terpreted. The mode
switc h in the diode position places the fi rst ha lf
of the 6SN7 into a diode con figu ra tion. T he se t
then works as or igi na lly bui lt. Special note
sho uld be made of the shie lded wires as shown
on the circuit diagram.

This revision of course. is adapiable to th e
NC 173 as well. •

Ham Clinic (from page 70)

money. T he manufacturer who makes modi fica­
lions available in kit form deserves a hearty
pat on the hack hyoid customers.
(,ht'ddn~ Co:n Ca ble fo r \Ioislure- "\Vhat is
the best and eas iest way to check coaxial cable
for moi... ture?"

By using a megger-c-an Instrument that reads
in the thousands of megohms. If you do not
have one of these try using a scope. If no scope
is available. a v.t.v.m. on the highest resistance
range may work. With dry, well insu la ted coax
a reading of any kind should not be obtained
wit h the v.t .v.m. With a megger. the higher the
reading the better. Connect any of the instru ­
ments ment ioned above be tween inne r cond uc tor
and the shield to check for mo isture.
S weep Tronhle- "When using my scope to check
tra nsmi tter opera tion. it never see ms to set tle
down. When I get the pattern I want it sta rts
to run horizontally across the cat hode ray tu be
(C RT) . W hat do I look fo r?"

First check the horizontal swee p circui t and
tu be. A had tube. leaking capacito r or had rc­
-b tor could ca use loss of sync. Al so. if the volt­
age regulat ion is poor sync wi ll be losl. Check
the horizontal ampl ifier and its compo nents. A
bad pot (sync ) may a lso cause instability. If
yo u arc using 60 cycle sweep ( fro m the t 10 v.a.c.
house lines ) you may have poor voltage regu­
lat ion and th is is a matter for the power co rn­
pany to clea r up.
lIighc,1 Fullure C l.III..;c- "In yo ur experie nce what
wou ld you say contributes to mo re radio-elec­
Ironic equipment fai lures th an any other
component?"

Vacuum tubes.
\lulli·b:md I>ouhlel F tat-topped -."! have an idea
for a multi -band doublet. the d rawing is at­
tached to my leiter . Think it will work ? How?"

See fig. t I. Yes. it will wo rk. but the directiv­
ity of the :!O and 40 meter double t sections will
be 180 ' removed from that of the 80 me te r
doublet. When using this or any other multi­
band antenna be sure and check for harmonic
radiation.

Thirty

H -\ M C US IC is now beginning its 9th year.
Dur ing thi , lime we have answered thousands
of questions from readers and we have enjoyed
doing it . At times we were "snowed under" by
mail. and although we did not please everyone
we tried awfully hard to do so. As we ha ve sa id
before. we are human. do make mistakes. do not
know it a ll (and never will) and seem to learn
so mething new every day-s-even though we have
been in the game for over 30 years.

• •
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LAFAYETTE 10-80 Meter
SSB/AM/CW Amateur Receiver

• Mechanical Filter for Exceplional
Seleclivity

• 7 Band-5wilching Positions-3.5, 7, 14,
21, 28. 28.0 and 29.1 Me Plus VfflV
on 15 Me

• 12 Tubes Dual Conversion
• Automatic Noise limiter
• Product Detector for Selectable Upper

and lower Sideband Reception
• 100 kc Crystal Calibrator and Cryslal

BFO
• Complele with Cryslals for 80, 40, 20,

15 and 10 Meters

A .reat new 6·meter transceiver des llned for portable.
mobile Ind fixed statlon use (wIth optional AC supply).
All sol id-state circuitry delivers more than 50% Rf to
the entenne. His phenomenal 1.2 /£\1 sensitivity; noise
li miter. IncTudes push·to-talk dynamic microphone.
leather carrying ease wi th shoulder strap. telescoplnl
whip antenna and batteries .

Model HA·650
• 2.5-Watts Input
• Built-in Battery Supply
• 6 Crystal-eontrolled Transmit Pos itions
• Tunable Superhet Receiver
• Portable, Mobile and Fixed Station

Operation

•
•••
•

Model SALE!
HA·230 6995

was 79.95
LAFAYETIE a-Tube AM /CW/SSB

Amateur Communications Receiver
• 8 Tube Superhet Circuit 4 Bands 550 Kc­

30 Me
• I RF+ 2 IFSiages for High Gain Reception
• Buil t-in Q-Mult iplier for Crowded Phone

Operation
• Effective Automatic Noise Limiter
• Built-in Edgewise S·Meler
• Cal ibraled Electrical Bandspread on Amateur

Bands 80 through 10 Meiers

99·2524WX·

11995

-

--

-

Save 35.00
was 174.95

. -

99-2570WX'

SALE!

13995

SALE!

11995
Was 129.95

LAFAYETIE SSB/CW/AM 14-Tube
Amateur Communications Receiver
• 5 Bands-150 Kc 10 54 Me
• Extra RF Stage and Mixer /Osc. for Dual Con·

version on 6 Meters
• New Product Detector Circuil lor Improved SSB

Receplion '
• Cryslal Calibralor for Checking Receiver Cali·

bration Markings

LAFAYETTE 6-Meter Solid-State Transceiver
-~,......Completely Portable And Mobile -

Take It With You Everywhere!

• ••• •• •••- --

-

Model
HA·350

Model
HA·225

' Imported

FREE! Lafoy.". 5J2- P9 . "66 Ca ta log No. 660. Writ. :
Lalay.". Radio Eledl'On ics Corp .• Dep'. CA-6. P.O. 8oJ( 10, 5yo...' , L. '0,N. Y. J 179J

F or f u rther In form a rinn . check n u mber 20 . nn l,a lC e- 11 0
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VHF Converlers [from page 52J
432 Me Converter

T his converter has ahout as few tu bes as can
he used for 432 me converter service with crystal
control unless one goes to transistors. The con­
verter was built on a 2. X 6 inch copper clad
hoa rd with three nuvistor tubes and a diode fre­
quency multiplier. The noise figure seemed to
run about 6 db which could be red uced to about
5 db by using a nuvistor preamplifier on a sepa­
rate copper clad board.

The r.f. stage in fi g. 5 is a grounded grid type
in which an attempt was made to reduce regen­
eration by a small feedback capacito r fro m plate
circuit to cat hode. The sma ll trimmer from an­
tenna jack to ground seemed to solve th is prob­
lem quite effective ly and permitted the usc of a
432 me para mp ahead of th is converter. No re­
generat ion problem was noted when the co n­
verter was loaded by a 50 ohm antenna system
instead of the paramp.

For best noise figure . the 50 ohm antenna
impedance should be stepped up to over 100
ohms for connection to the cathode of a
grounded grid 6CW4 tube. This is accompl ished
by means of a pi circu it consisting of the antenna
va riable ca pacitor. the I v.. X Ys inch copper
stra p and the input ca pacitance of the tube.

The r.f. stage plate circuit consists of a a three
turn coil about * inch long and % inch diam­
eter made of some more tA! inch wide copper
strap. This circuit W a S capacity coupled to a pi
ci rcuit into the mixer grid. Another pi circ uit
tuned to 41 8 me was inductively coupled to the
grid pi circuit by spacing it about 1,4 to Ih inch.

The mixer plate ci rcuit was a parallel tuned
circuit peaked at 14 me since all o f the stations
in thi s area opera te close to 432 .0 me. If wide
band coverage is desired. a low Q pi system simi­
lar to that shown in fi g. 4 or fi g. 2 shou ld he
used. T he parallel tuned ci rcuit is only good for
abou t a I mc passband at 14 mc.

The crystal osci lla to r is similar to that of fig. 2:
with a ca thode circuit resonat ing between the
funda menta l and th ird ove rtone of a 46.44 me.
crys tal. It was also found that a seventh over­
tone crysta l ma rked 139VJ mc. oscillated quite
well in th is circui t. The 139Y.z me plate ci rcuit

To our new readers we say welcome and ask
that you keep your letters brief and enclose
2 IRe's or 25r in coin for airmail postage. and
d irect your letters to us at 4 Lutzelmatt Str.
Luzem. Switzerland (while we are overseas )
if you are in a hurry. otherw ise send them to
CQ Headquarters, we will answer all com­
munications as fast as we humanly ca n and as
time permits. You can well real ize that it som e­
times takes some book and literature research
to come up with the answers you seek-but
there is no charge for the service at all.

If you like our col umn H AM C U N IC we would
like to hear from you-a postcard will do.

For th is month then, we proffer our best
73 and 75. Chuck. W6QLV

•
•,,
i

W ORLD RA DIO
LABORATORIES

ALL BAND
VERTICAL
fmJl

WVG MARK II
New low coa t vertical an­
tenno w h i c h c a n be tuned t o
any amateur band 10-80
m ..ters by simple cdj u etmen t
o f feed poin t o n match i nq
hc:tse induc to r. E fficien t
r<1djat or o n 10 , 15 , 20 , 40 , 75
unct 80 m e t e r e . D e s i gn ed t o
I ... t e-d with 5 2 o h m coa xi a l
eobte.

Con ve -n t ...ntly u sed w h en In­
s trrlled o n a sh o rt 1-5 /S "
must cr t ve-n ln l o the g r ound .
~lmp l e add! u c nc t qroundln q
wire com p l e te s the In stal­
lotion . Roo f to p o r tower In­
st ctlot ton. Sing le band o pe r­
ct to n id ..al for ins talla tions
0 1 th i s typ e . Am a zi ng e f­
tt ct enc v for D X or loca l con ­
tnct s. In s ta ll e d In mi nu tes
end c o n be used o s a p ort ­
~lb l f> n nte-n n c ,

Addres s' _

Mechan ical Specificat ions:
O VHTa ll htdqh t - 18' As ­
sembled (5 ' Knock ed do wn)
Tub ing ctcrueter - tv.- ' to
7/16" , Ma ximum Wind Un­
quyed Survl val - SO MP H.
MQt chlnq Indu c to r Air
Wound Co lI 3!4" e tc. Mo unt­
inq b rac ke t desfqned fo r 14
S/8 " mast . S teel p a rts t rrt­
di te tre a te d to Mil s Specs.
Base Insul a tor mc tertc t _
F"lberqlas I mpreq ncte-d sty "
rene .

Electrica l Specificat ions:
Mul ti 'band operation _ 10­
8 0 meters . Ma n ual ta p o n
matchi nq indue lo r. F eed
poin t i mpedan ce - S2 ohms
(unbalanc e d) . Maxi mu m power
- 1000 wa tts AM o r CW-2K W
PEP. Omn t-d t rectr onct . Ver ti­
call y Polari z ed .

Cll " _

Sta t e _

) ·us w. 8 ,.. a~. lr . C..ncll 811'15. 1,.,

o Check e nclo sed. 0 ShIp
one WVG UK. II @ $lS.9S
PostpaId . CQ

Name _ ====
Cal J_

F u r ru rth~'r i ll rurnml i"n . chee k nu mcer HI. 0 11 va¥~ 11 0

100 • CO • January, 1966



COMMUN ICATION SYSTEMS

rex LABORATORIES
ASBURY PARK, NEW JER SEY 077 12, U. S. A.
22 , o n pa~e 110

You, t oo- can enjoy \Vor ld renown TELREX
performance and value! Send for PL66 tech
data and prici ng- Catalog', de sc ribi ng th e
World's most popula r communica t ion anten­
nas, r ota tor-selsyn-indica tor syst ems and a c­
cesso r ies ! Expanded data sheet s , including
your favori t e ba nd, a lso available.

SINCE
1921

"Beamed-Power"ANTENNAS,"BALUNS"
I. V. KITS and ROTATOR SYSTEMS!

check n umber

Use, is one of the m ost d ependa ble
t estimon ial s of endorseme nt, an d Telrex

p roducts a re in use in 135 Lands
For f urther in form a t iun .

" EIC O', 753 hom transce iver contoins the sig niflcant
features of mer e costl y equ ipment. at eq ua l or superior
perfo rma nce , at (I kit p rke .,)f $179.95 ($299.95 wired),
So for the fICO 753 $Iocks up 0$ the besf hom frons·
ce iver buy for 1966" , RAD IO·TV EXPERIM EN TE R

. AMATEUR RADIO EQUIPMENT CO.
1203 East Douglas Wichita, Kansas 67201

GET INSTANT MONEY!!
\Y" want your I lln, I Il~, oll.o l..le. or ..XN'SI Inv..ntor}'
equtp m ent , eempon..nts a lHI na rt s I :-;eet1 Knmn,l anti a i r
('om mOlllu tlo n "'Iu lp . , t..I,'tlP". lilt HHt ' , I'HI " .", IU',
,\ ItS - . lI tes t. Nlu lp. Wha t lIue JO ll ~ WE PAY TOP
DOLLA R! We m.ke ,lu ll - now I All.I ... .. Pay rreh :ht .
'f..11 01 what }"00 hal't.'"-Ilot temur' ru....- t od. y l

CO LU MB IA ELE CT RON ICS-D ept. C
4365 W. P l t o Blvd .. Los An tleln. Cal, 900 19

CRYSTALS are not all the same I

Send for Free Ca t. IO Il" with Circuit.

CRYSTALS
4117 W. Jeffersan 8lvd.
los Angeles, California 90016
Phane 213 - 731 -2258

If you r dealer is temporaril y
out of s tock or does not ca r ry
T exas C rysta lJol. send us his
name alonK with your order .
Minimum o r d e r . c h ec k or
C .O. D . is $,';,00. Add Sf per
crys tal for postaKe. 10, (o r
a ir mail.

TEXAS CR Y ST A LS quality is
ou tstand ing 8S evidenced. by use
in numerous government space
projects where there's no compro­
mise with quality, reliability or
accuracy. For commercial two­
way. ham opera tion or special fre­
quency con trol crystals, T exas
C rystals a re your best buy.

TEXAS
1000 Crystal Drive

Fort Myers, Flarida 33901
Phane 813 - WE 6·2109

A Di... i. io n of Wh il.holl Electron iu Corp.
For fu rther information. check n umber 23. on pag e 110
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htl". $3.00 for your Membership l ullelins and
Slyrene Plate Post Paid

o CHECI( 0 MONEY O RD ER 0 BIllS (fold in pa p.r,

dri ves a 1N82A tripler to provide o utput on 418
me. The diode tap on the 4 18 me line and cou­
pling to the mixer gr id line ha ve to be cxpc ri­
mentall y set fo r best weak signa l response <i t
432 me. A signa l generator or a noi se ge nerator
can be used in these tests.

In all of these converters. power connect ions
were made to 0.00 I mf Iecd-rhru ca pacito rs in
order to prevent stra y signa l pick-up. Double
shie lded sma ll coaxia l lines should he used he­
tween the co nver ters and the com m unica t io ns
receiver. so s trong signa ls in th e 14 to 18 rue
region will not be troublesome. •

Tra nsisto rized Power Supplies
(fr o m page 45)
(R X I) across R 1 will exceed the bias voltage
ex isti ng across silicon diode. D t . At this time,
Q::! will beg in to conduct. and as Q::! co nd ucts it
forces current through R :I which in turn begins
to bias transistor Qa and the series transistors.
Qh Q;j. QIi. off. As more c urrent passes through
R-l (a fter th e bias voltage of D '1. has been ex­
ceeded) the greater will be the " turn-off" act io n
directed aga ins t the series transistors. This over­
load act ion is self-s ta rting a nd will limit curre nt
faster than most fu ses will open up.

The circuit of the power supply shown in fi g. 4
a lso a llows a wa y of getti ng a round the restr ic­
tion that the output voltage ca nno t be less than
V •..r. Here. by employing a sepa ra te fu ll wave
rect ifier. CRa and C R. " to bias ze ne r diode V.,.,
positive with respect to the output common. the
output voltage. J'... can be adj usted so that it is
a lmos t zero wit h re spect to the output common.
Therefore. this supp ly is continually adjusta ble
from ze ro volts to some highe r va lue . And since
either output may he grounded. th is supply can
be either positive or negat ive wit h re spect to
ground .

Although th e treatment of thi s article has not
been a rigorous one, it is hoped that this non­
mathematical description has provided a practi­
cal insigh t into the worki ng of thi s widely used
device. •

VHF (from page 78)
nit ude as to vo id a ll the adva ntages o f the
chopping technique tested . We find by direct
measurement that the min imum detectible sig­
nal with the ear in a I kc noise band is 17 db
be low the noise level. This agrees with the pu b­
lished minimum effective bandwidth of the ear­
brain system of about 20 cycles. The notat io n
of using rad iometer techn iques has not been
abandoned however a more e legant receiving
system is ind icated. Bench test s will co nt inue
unt il a pract ical a nswer is reached."

•
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® dry transfer
MARKING KITS

for ELECTRONIC EQUIPMENT
I

Justify yo ur existence join our Club o r a ny
Club and sta rt you r own local Eme rg ency
Net- FREE info rma tion and Bull et ins se nt
to all o ur REC Club membe rs. Mail $3.00
for your Mem bership and you will receive
this Exterlcr Sty rene Plate FR EE Postpaid
in the U. S. o r Cana d a . ($ 1.50 for each
Extra Plate. )

MAIL BOX • DO OR • CA R • SH ACK· ETC.

" Inst ant Lettering" mark ing k its contain aU t he necessary elements
f or com pletely m arking elect ronic equipment. drawings, prototypes.
schematics, etc.. in a last easyto.use te rm.

Words, letters, nu merals. swi tc h patterns, arcs, etc.. are prin ted on
a special t ransparent carrier film . Rubbing over one of t hese ele­
ments with a ball po int pen re leases it from th e carrier film and
adh eres it to your working surface.

Reproduct ion quality "Inst ant Lettering" transfers are clean and
sharp . leave no bac kg round haze or fi lm . make prototypes look l ike
fin ished product ion equipment and give all equipment and drawings
a professional look.

SIZE 4\'1 " X 1 0 ~ "

RRDIO

@£H£R&£Ncr~
£'OHHUNICRTION

STOP T V I
COMPLA INTS

WRITE FOR FREE SAMPLE AND COMPLETE DETAILS

THE DATAK CORPORATION
63 llst Street Dept. 612 Guttenberg, N.J.
Jo'ur ru r th t>I' information. chec k number 26. on page 110

R E C Club
7 911 s...n.ef ""d. • Loa An " el.., Ce li'o. nlo 90046

No rn. Ca U' _

A ddr• ••• _

Cily Sla l. _

" EICO ', 753 ham tra" sce i..e r co ntai ns the sig " ifi ca " ' ,
fe a tures of more costly eq uipme"t. a t eq ual or sope rio r
performon ce . ot 0 kit price " f $179.95 (S299.95 wir e d ).
So for Ihe fICO 753 sta cks up as t he best ham tra "s·
cei..e r b uy fo r 1966" . RADIO·TV EXPERIMENTER

VANSICKLE RADIO SUPPLY CO.
4131 N. Keystone Ave. Indlonopolis. Indlono

F or fu r tbt'r info rma t ion . check nu mber 27, on pa g e 110
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-to BEDER Communication!

NEW C-P BROA D B A N D

BASE STATION A NTE N N A
Complete information available soon. Watch these pages
for ea r ly announcement. Commun ica t ion P roducts
Company, Marlboro, New J ersey-Tel. (201) 462·1880

DIVISION OF PHELPS DODGE ELECTRONI C PRODUCT S CORPDR,I,TlDN

1"0 1' further Informa t.lon , check number 25 . un pOIKe l in

" EICO's 753 ham n cesce lver conta ins the significant
fe a tu re s of more costly e qui pmen t, 0 1 eq ua l o r supe rio r
perform ance. 01 a ki t pri ce .;)1 $ 179.95 ( $299.95 w;re d ),
So for th e fICO 753 stocks up as the best ham tro ns­
eeiver buy for 1966". RADIO-TV EXPERIMENTER

HENRY RADIO
21' Norlh Mol" SI. Butl.r, Missouri

K2MWA / Z's opera t ing pe rsonnel we re : Ed
C hinnock. W2FZY; Jack Wright. K2IYC ; Roger
A bson. no ca ll; and D ick T urrin. W2 IM U. No
tests are plann ed fo r the near future as they
will be conce rned wit h mod ifications and im­
pro vements for the future . T he c lub hopes to
be back o n in the spring.

Th ir ty

we are hold ing off on the 'From the Mail bag'
ma teria l un t il next month . Meanti me. keep us
posted o n yo ur plans for the year.

73 . Hob. K2ZSQ and Allen. K2UYH

Waters Converter (from puge 4 / )
Ph one-type jacks are used fo r the r.f. con­

nect ions and the power cable is plugged into a
mul ti-prong receptable th ro ugh which power
from a mobil e so urce may a lso be applied
instead.

Performance

Image and i.f. signa l rejec tion was fo und to
be 3-8 db be tter than the minim um ra t ing . The
given no ise fi gures appear a bit higher tha n
m ight he expec ted ; however, it is a conse rvat ive
11/(/X;/1111111 specification. Actuall y. we found it to
be so me wha t be tte r (3 and 3.8 db on 50 and
144 me respect ivel y ) and wh en checked using the
same test gea r and measurement techniq ues, the
figure of the N uverter held its ow n with side-by­
side compar isons made with severa l othe r v.h.f.
co nverte rs purported to have lower noise figures.

SUB CARRI ER DETECTOR "'o(~-l
Ad d pfogram$ of camme r.
e tel-t re e mU$ic th ru your
FM tune r. Detec tor, self­
powered , plugs inlo mult ip lex
oulpu t 01 tune r o r ealily wire d
lnlo d iscrimina to r a nd permits
re cep l ion 01 lamoul beck­
ground music prog rams now
Iro nlmin e d a s hidden pr o­
grams on Ihe FM brocdccst
band Irom coas t 10 ceea t. Use
with ANY FM tuner.

WIRED UNIT $75.00
KI T, with pre tuned co il$, no ol ipnment necessary $49.50

crysta l_co nt ro l led reCelVer$ Cl VClila ble

MUSIC ASSOC IATE D
65 Gl enwood Rood

Upper Montclair, New J e rsey
phon e 744-3387 areCl code 201

Fo r fu r the r informat io n . check n u mbe r 35. on paR:e 11 0

This a lso was borne out with sensit ivity measure­
ments which ran nea r . 1 uv for 6 db S IN (s.s.b .) .

From a practical sta ndpoint you"II fi nd it just
abou t as good as you'll mostl y need . Th is may
be evide nced by th e fact tha t we were able to
obta in Doppler measurements and obse rve
te lemetry pulses from O SC AR III ( 100 mill iwa tts
on 144.85 me ) on as many as nine successive
passes in one day ( incl ud ing the West-East orbi ts
near the 70t h parallel. 2000 m iles away ) us ing
the Waters N uverte r ahead of a Hea thkit
S B-300 recei ve r and wit h a hand-held indoor
d ipole located in a 3n l floor apartment!

Although the N uverter carries a pretty h igh
price tag. those who ca n afford it will have two
converters in one attractive uni t of high qua lit y
that provides perfo rmance. convenience and
fl ex ibil ity. It will make a bandswitched setup
possible in conjunc tion with an "a ll-band" ama­
te ur rece iver to provide extended coverage
th rough both the (i and 2 meter bands.

T he Waters N uverter , Model 346. V.H.F .
Converter is priced at $ 175. complete with a ll
crysta ls. It is prod uced by Waters Manufactur ing.
Inc., Boston Post Road. Wayland. Mass. 01778.

- W2AEF
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Contest Calendar (from page 75)

identify the DUF country. which is also part of
yo ur multiplie r.

3. Your multiplier therefore will be each
D epartment and D UF country worked on each
band. (excluding F and FC )

4. Each co mpleted co ntact counts 3 points.
5. The fina l score is the total number of QSO

points t imes th e total mul t iplier from each band .
6. Certificates will he awarded to the highest

score r in each country and each W I K and VE
ca ll d is trict.

Contacts on your co ntest log may also be
applied for any of the French awards. Log
credi ts however a re only valid for a pe riod of
2 years after the contest. Applicat ions for awards
go to : F9 1L ( DUF)-F3ZU ( DPF)-F3Jl
( DDFM)-F3 FA fDTA ).

Contest logs go to: Reseau des Emetteurs
F rancais. BP 42-01. Par is R.P.. France.

NYC/L1 050 Pa,ty
Starts: 2300 G~IT Saturday, Februa ry 12
Ends : 0500 GMT Monday, February 14

T he South Shore Amateur Wireless Associa­
tion is sponsoring th is yea r's QSO party. Rules
and frequencies will be covered in nex t month's
C AL ENDAR.

ARRL OX
Phone: Febru a ry 12-13 and March 12-1 3
c.W.: February 26-27 and March 26-27
Star ts : 0000 GM T Saturday. Ends : 2400 GMT

Sunday,
T his is th e 32nd yea r fo r the gra nddaddy of

a ll DX contests. It will agai n be held on two
weekends for c.w. and two weekends for phone.
The rules are un changed from last year. Briefly
it 's the world working the W /K . V E/VO. KH 6
and KL7.

OX sta tio ns will send a RS /R ST report plus
a 3 d igit numher represent ing their power input.
OUf side will a lso send a RS I RST report bu t
followed by the abbreviated name of the ir sta te
o r province.

Each completed QSO counts 3 points. and the
same stat ion ca n be worked once on each band .

OX sta tions de rive the ir mult iplier f rom the
total call a reas (not sta tes) worked o n each
band . a po..sible to tal of 21 per band . Our guys
will use countries o n each band for their multi­
plie r.

Deta iled rules and othe r pert ine nt information
shou ld appear in the Jan ua ry issue of QST .
Official log fo rms are available on request to
the A R RL Commu nica tions Dept., 225 Main
Street. Newington, Conn. 06 111.

OCWA 050 Party
Starts : 2200 GMT Friday. February 18

5 P.M . EST Frida y. Februa ry 18
Ends : 2200 GM T Sunday, February 20

5 '>.M. EST Sunday, February 20
This is a pa rt y so that the Old T imers can

make their yearly renewal of acquainta nces. The
Nat ional C hapter does sponsor a travel ing
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Plaque to the member contacting the most rnem­
bers but the re is no point or scoring system.
List of frequencies and etc. nex t month.

YL /OM 050 Pa ,ty

I'houec-Feb. 19-21 C.\\'.-r-1;u ch 5-7
Starts : 1800 GMT ( 1300 EST) Saturday
Ends: 0500 GM T (2 400 EST Sun . ) Monday

Coming on the same week-ends as the QC\VA
and Vermont pa rt ies I wouldn't be a bit sur­
prised to hear an exchange of contacts be tween
the three activit ies.

Check Lo uisa Sando, W5RZJ 's YL Column
o n page 93 for more information on th is one.

Ve rmont QSO Party

Starts: 2300 GMT Sa turday, February 19
Ends : 0300 GMT Monday, Febru a ry 21

Once again the Centra l Vermont A mat eur
Radio Club is sponsori ng: the annua l Vermont
QSO Party.

Besides contest ce rtifica tes, stations can also
earn credits for WAS. WANE, \V/ Vf and
USA-CA awards.

Complete detai ls and suggested frequencies in
next month's CALEND.O\R.

Editor's Notes

At th is writing we are in the sta rting ga te
and wa it ing for the gong to ring and sta rt us
o fT in the " Rig One" the last week-end in
November. G eorge Jacobs d id O K for us in the
ph one week-end and his pred ict ion for the c.w,
sectio n looks good, so here's hoping.

How about some pho tos of your contest ac­
t ivity. Not the ste reotype rig pic ture. but so me­
thing of an informal nature . If you were in the
co ntes t and the picture identifies you. send it
a lo ng.

A nd if you haven't a lready submitted your
log. get it in to the mail a t once. Yo u fell ows in
far away places. don't worry about th e dead line ,
I'll take care of it.

T he 160 season is a lso wi th us. In add ition
to our 160 Contest the last week-end o f the
month, don't forget the T ransatl ant ic OX T ests
orga nized by Stew Perry, WIS S . C heck W2­
D EC's November ox Column.

T he claimed scores Ph one list a re only a jew
of the fi rst logs received. so do n't become
ala rmed if yours is not included. The grape
vine on 20 has it tha t some o f the " Big Shots"
came up with some fan tastic scores. especia lly
in the Mult i-multi group. We don't know how
they do it but the activity was certainly there.
Hope you were on to enjoy it.

73 for now, F rank, WI\VY

" EICO ' , 753 ho m tra nICeive r co nt a in, th e lig nifieo nl
fea lu,es of mo re costly equi pme nt, a t equa l o r supe rio r
performa nce, at 0 kit price :;,f $179.95 ($299. 95 wired).
So for th e f ICO 753 sta ch up a s the best ho m tra ns·
ceive- buy for 1966" . RADIO·TV EXPERIMENTER

M. N. DUFFY & CO.
2040 Grand River Det,ait, Michigan



USA-CA (from page 84)
for sending copies of PO D 26 direct to G3~I K R.

GhVC, OA4EY. ON4QX. SP6FZ. RAEM .
U\VU IK and ZS5U P. Also thanks to the many
others who have mailed copies to our foreign
friends. It has been a most wonderful year for
me because of all the new friends I have made
and of cou rse without your kind help there
would be no column nor USA~CA Program. so
agai n. many thanks a nd please kee p up the
kind help. Hope Santa C laus was very good to
you all. A HAPPY and PROSPER OUS N EW
YEAR. How was your month?

Novice (from page 92)
t ry th at for a local blind ha m and if it works
I will let you know soon. Can you help on this
nne? Tha nk you for the try.
Q . How do YO U tune up a tra nsmiter for
ma ximum output a nd prope r modula tio n?
A . I ha ve two m eters fo r fast sure tune up of
my tra nsmi tters. O ne indicates any type oscilla­
tio ns. both wanted a nd u nwa nted oscillations.
The other unit is used to tune my antenna for
maximum output, at the sa me time it also indi­
cates modulation. It te1Js me when my trans­
mitter is operating a nd how well it is getting the
power to the antenna. W he n you operate low
power you must get all o f your available power
to the antenna. I adjust my grid drive unt il I
ha ve just enough grid drive to cause upward
modulat ion as ind icated by the un it de scribed
in ei ther fi gure 2 or 3. The indica to r of figu re 2
can be loose ly coupled to the a nte nna coupler
or the wire going to the a nte nna. I set my meter
close to the antenna to ge t a hal f scale reading.
proper modulat ion will cause the meter to in­
crease on modulation peaks to a bout 20 percent.
C heck the proper operating frequency with a
grid-dip meter, it can al so be used as above by
coupling to the output circuit. The unit of
figure 2 will indicate oscillation and can he used
to tune up the multiplier and buffer stages of

~ \'7.RC;\1

911 I Il:

either your transmitter or converters. it does
not indica te frequency, that must be checked
with the grid-dip meter. I couldn't get along
without these two un its.
Q. Can yo u send me the diagram for a sim ple
code uscillator'! .
A . See figure 4. T hi s uni t can be built in a very
small space with batte ries a nd speake r. I use 3
volts and a 2Y.z inc h speaker. Use the chea pest
PN P tra nsist o r and a pushpul l transformer th at
sells fo r about 89 cents. The volume is enough
for group ( small) use .

He lp Wanted
If your need is for some help with the code,

theory or getting so meo ne to give you the test.
send a letter to me, w etter G. Burd ine , WKZCV.
Waynesville. O hio a nd I will put your request in
this spot for he lp. We have had very good resu lts
from pleas in the space. many letters have proven
tha t thi s is a good way to ge t help. Help th is
fellow, he is the only o ne that took t im e to
write.

Terry H endricks. 839 H ilto n Dri ve, La ncaster.
Pennsylva nia needs hel p with the code. He wants
to meet a loca l ham to advise him. T hank you.

T his copy o f CQ may be arriving in your home
at the festive season a nd if so , let me say: Me rry
Christmas and Ha ppy New Yea r. I know that
we are read in 47 countries a nd that it takes up
to two and one ha lf months for you to get your
copy, I hope you had a M erry Christmas and
best wishes for the best year ahead. If yo u have
the time, wri te a lette r a nd se nd some pictures.

73 es best DX. Wal t.

Sweepstakes Expedition (irom page 58)
mc or J4 me, on 7 mc it becomes qu ite a nother
m a n er. Yet, I. for one. fe lt uneasy about ca lling
"CQ DX no W" and even the few tim es I did it.
the results were fair ly predictable- still many
W's calling. In view of the sim ili a ri ty between
conditions in the Canal Zone and Cont inental
United States during many of the choice oper­
ating ho urs. I would judge it to be more difficult
ra ther than less difficult fo r someone to achieve
promi nence in the DX roles fro m Cana l Zone
o r sim ila r DX locat ions.

Rem arka ble to a n outsider was the low stat ic
leve l. even dur ing local light ning sto rms. Except
fo r the fact that 14 m e and 21 rnc seemed to
stay open later and DX on 7 mc was easier to
work ( incl ud ing J a pa n in early evening) , con­
di tions were fairly pred ictable. 3.5 mc was spotty,
but not because of Q RN, merely band conditions.

About the contest itself? Only fair. Thousands
of Americans were heard on all bands with
wonderful signals but they were so busy working
59 a nd local stations. •

... ia W R6CWD.
Hammarlund.
GPO, nox73fHI,
New York,
New York,
10001.
via W 4F.C I.
via V EJACO .
Peter Peham,
Mission Ho s­
pital. P. O .
Ifak a ra ,
T anganyika .
via W I Y O O .
via W2CTN .

73. Urb. W2DEC

73. Ed.. W2GT

ZI)51)

lUII..\ R

IS9Wl'iV
.aX4n "
~ flJJJ

OX (from page 73)
\ -SlJ \IP via W 2CTN.
\\'6"""11 ROll 2570.

n u M a nill a .
PhiIippi OC'I .

W ""OKY/ A PO San
K G 6 Francisco.

csur. 964 1~ .

YA IA W via W M ;OOH .
Y\'4:'\1iR Box 524,

Valencia.
Venezuela,

""7CO Calle Urrea .
35 Carupano ,
Estacio Sucre.
Venezuela .

" EICO' , 753 hom lronlC~ive r con ta ins th e signific a nt
feot ur e s o f more co sily eq uip me nt, at eq ua l o r superio r
pe rfo rm o nce, 0 1 0 kit p r ice of $179.95 (S299. 95 wire d ).
So for the f ICO 753 sloc ks up a s th e best hom Iro ns·
ce iver b uy for 1966" . RADIO·TV EXPER IMENTER

ElECTRONICS, INC.
227 North Santa Fe Salina, Kansas 67401
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QSL's BR OWN IE W3CJI . .. 3111 Lehigh, Allentown, Pa .
Samples 1O¢' with cata logue 25¢, .

DAYTON HAMVE NTJO N Apr i l 16, 1966-Everyone welcome at the
Dayton Amateur Radio Association 's l Sth annual aamventtcn,
Wamp ler's Ballarena, Dayton, Ohio. Wa tch Ham-Ad s for
information .

QSl ' s a-ecto r glo ssy. 100 $4.S0. Rutgers Vari·typ lng Service.
Free Sa mples , Th omas Street, Riegel Ridge, Milford, N.J.
QSl' s . , . 18 samples 10¢, .• , Filmcrafters ... Mart in s Ferry, Ohio,
QSl 's WSl's XYl-OM's (Sample assort ment apprc xlmately 9¥4¢, )
cover ing designing, plannin g. printing, arranging, ma iling eye·
catching cormc, sedate, fantabu lous. nx-attractm a. Protooay.
Sna zzy, unparagoned cards. (Wow!) Rogers, KDMB, 961 Arcaae
st., St. Paul 6, Minn.

PR INTED CIRCU IT BOARDS Hams, Expertm ents. Many diff eren t
projects . Catal og 101! P/M Ele ctronics, Box 6288 Seattl e,
Wa sh ington 98188.
WANTED - l aboratory t est equi pment. Electronicraft , Box 13,
Binghamton , N.Y. 13902. _~
QSl-CAR~?? ? ? Samples 25< (deduct ible). Sackers, W8 DED,

Holland, MiCh i gan,~. =--,=====::-===;-:;;;:='""~c;­
QSlS". l arge selection, includi nR photos . rainbows, gl ossy stocks,
cuts , etc. Fa st se rvice. Samples dim es. Ray K7HLR, Twin Fal ls,

Idaho 8330Ii-' rsv",,,,--;-==,,,;;:;-=::;:,,c;;:,,,,,,,"o;;;;=
" GOLDEN CAllS" QSL s, sa mples 10¢. Samco, Box 203-G, Wynant­
ski l l , N.Y, 12198.
WRl BLU E BOOK PRICES-SAVEM ONEY ON USE D GEAR, Take 10%
without trade s. 75AI -$199.00: Communicator I I I (6 or 2)­
$ 169.00; HT·37- $275.00; SX· I OI A-$219.00; SR·50 -$439 .0~ ; RX­
I - $1S9.00, TX-l - $149.ooi 200V - $429.00; Warri or ­
$199.00: HX-IO- $289.oo; l oudenboomer/PS-$299.S0: Champ
350-$199.00 : Valiant-$ 199.00; NC-303-$269.00; Ga laxy 300
- $239.00, hundreds more. FREE LIST. LEO, Wi'lGFQ , Box 9 19,
Council Blu ff s, Iowa.

ELIMINATE Mobile Vibrator Noise. Revolutionary device outmodes
notse-crea trng vibrator . Completely tran stetcnzed unlt .p lugs d!·
rectfv into Vibra tor socket. No moving parts..Same size as VI ·
brator. 12 Volts. Not a ki t. Comes complet ely Wi red ready to .use.
For negative ground only. State make and model of transceiver.
$11.95 PPD.·$5.00 deposit on all C.O. O. orders. r et-t rot Systems,
2180 Bronx Park East, Bronx, N. Y.

QSl CAkDS. As low as $2.50 per 100. Sa mples fr ee. Rad io Press,
Box 24C , Pittstown, New Jersev.

QSL CARD S 100 a-color. glossy $3.00. World globe in silver:
report form on reverse side; Free samples. RUSPR INT, Box 7575
Kansas City, Missouri, 64116.
HUNDRED QSl' s: $1. Sampl es, dime. Meininger, Jesup. Iowa.
QSl 's- Ham and CB, related product s. Free Sa mples. April Sign
Co . 56290 Van Dyke, Wa shington, Michigan.

QSl ' s CB , WPE Sa mples 10¢' Nicholas & So n Printery P.O. Box
11184, Phoenix, Arizona 85017,

Adverti sing Rates: Ncn-ccmmercra t ad s 10, per word in­
cluding abbreviations and seeresses. Commercial and or­
ganization ads. 35¢' per word . Minimum Charge $1.00. No
ad will be printed unless accompanied by fu ll remittance.
Closing Da te: The l Oth day of the second month precer nn g
date of publi cation.

Because the adverti sers and equipment contained in
Ham Shop have not been investigated, the publi shers of
CQ cannot vouch for the merchandi se l isted therein.

Direct All correspondence & Copy to: muriel e. mark, c/ o
CQ Ham Shop, 14 vand erventer Ave ., Port Wa sh ington, L.I.,
N.Y. 110S0.

DON'T Buy QSl cards until you see my free samples. Boll es, Box

9363, Au st in, Texas. - ;;;;;,",,"';;;--:;;:;-7.i"";;--;;:;;;;;:;;-' ;;;;;';
ELECTRONIC CHASs fs PUNCHING and dr i ll inR service . Pane ls
cut etc . Bui ld that magazine arti cle! Send chassis or request
estimate . Hole (l6ths) diameters to 'hOI, 5cj to I If.z " , 25c ; to 4",
SOc ; SQ., 5c per imeter inch in alum inum t o 3/1 6. Steel 20 gao
add 50% . Mark sizes and centers, all ow cle arances. Payment
wi th materia l, mini mum $2.00, under 2 tbs returned postpaid .
Meta lwerk, P.O. Box 1372, Cedar Rapids, Iowa S2401.

Ham Shop

QSLs. Samples, Dime. Prin t ShOp, Corwith, Iowa.
EriBOSS ED QSL Ca rds. Free Sa mples. Ace Print ing Se rvice, 3298
Fulton Road, Cleveland, Ohio 44109. .~~-~=~=~"-7C
PICTURf. 01 you rself, home, equipment etc. on QSl cards made
from you r photograph. 250 -$7.S0 or 1000-$14.00 postpa id.
Sample s f ree. Wri te Picture CardS, 129 Cop eland. La Crosse, Wis.
QSL CARD S $2.50 per 100 in thr ee colors. Samples and catetoa
free . Ga r th. Box SIC , Ju tl and , New Jersey.

THIS COM PANY is looking for Ham & CB cartoo n artis t s and idea s.
$10.00 per idea IF ACCEPTED. For Informat ion, wr ite AMBRU
PRODUCTI ONS, 10 Burbank Street , Yonkers, New York 10710.

...

DX - - DX - - DX ­
SHORT PATH

- DX
QSL-ing

DON ' T { WASTE MONEY Do jm: ~~~ECOMPETITION
WASTE STAMPS RAISE YOUR SCORE
WASTE COUPON S QUICKER

90% of activ., OX stat ions ha v., STATE -SIDE QS l managers .
O ur copywri t.,d " Q Sl MANAG ER 'S DIRECTORY" lists aver
1200 of these manogers . Only $2.00 p er year, U.S. and
Co na da . ($3.00 e lsewhere-oirma il) And d on ' t fo rget you
rece ive f RH changes ond odd itions every fh ree months .
Send o rder to :

BOOKBINDER PUBLISHING CO.
DEPT. C, P.O . BOX 54222, TERMINAL ANNE X

LOS AN GELES,CALIF. 90054
(CO D's ACCEPTED FO UNDER W6GSV)

It 11 euy I n,l plellant 10 learn or InCfeUe
'llt'e, l t ile modern WI }'-wlt h an In, trut logr, ph
Colle Teacher. ~: l re ll (' n t for the he/t"l nner or
• ,h llllf rd n udr nt. A quirk . pra r-rlea t and de.
lll'udah l!' ml' thod . Ava ll ,hle ta l)(" f ro m nes t n­
' ,,' r"1 a lp hahet to U"pll'll l m(, ~UI~ (, 1 on a ll s un­
li'd. , ~ 1, r(' ,1 f ll ll lrll 5 to 40 \\' I' ~ 1. A I" I " r ead}',
n" un:u . h U ll ha r lng someone ' ('lId to } 'O U.

EASY TO LEARN CODE

FREE

ENDORSED BY THOUSANDS!
The Inslr ucl ograp h Code Tu thel' Ille rall ,
' a k", ure utece or an 0Pl'utof - lnU fuflof and
I'llahiea enrcne to le arn lind mu ter code with­
out furt!IH , ullla net'. Thousands of eucceae­
ful (lilt- Ta lau hil l e "eeautred the code " with t he ' n" fuctogT,ph SYI.
te rn . \\ 'r lto today for rull llart lculau I ml couvemem relllal pl l nl .

47 11 SHI:HIDAN Hll. , CH ICAGO 40, ILL.
4700 Crenshaw IlIv(L Los Angeles 43. Calif.

For f u r the r info rmation. ch fck n umber 28. on palle 110

t 'or f urther info rm a tion , check numbe r 29, o n paste 110

IWORLD-RADIO LABORATORIESl
: 3415 WEST BROADWAY, COU NCIL BLU FFS, IOWA 51S04 i
I 0 Ru sh me your f ree 1966 Cata log CQ :

I Name I
I Address I
L~~ ~~ =~ J
F or f u r t h er information . check n umber 30, un page 110
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- - - --- - - - - - - - - - - - - - - - - - - - - - - -.

This t icket w ill br ing you Ihe new brochure. b y retum mail .

READ ALL ABOUT IT!

NEW JOYSTICK RANGE
There is now 0 whole new ra ng e of J oyst ick Systems-made to
ma lch your QTH , ya... r rig and yOlJr pocket! The SYST EMS coyer
TX/ RX, SWL, indoor and o... ldoors, mob ile and even a new
JOYMASTI Made only in th e finesl ma te r ials the SYST EMS or.
re liabl e ond pe rmo nent l

ZL4GA

Partridge operate a r ig id,
1000/0 Maney Back Guoron­
te . if you' re not complete ly
satis';edlGUARANTEE

W ORKS GSWP

ON 80 METRES
INDOORS-ZL4GA '. JOYSTICK got him 569 on 3.5 mcs hom
G5WP on 211t hbruory, 1965 at 0850 GMT. Alo n had worked
VE7BIY on 3.5 mu ot 559 ond olso logged 59 countri. s on 14
m 'u by thot dote , includ ing lUTHBS and 9M4LP . Teslimoniol.
con,inue to p our in-rea d W70E's fonta.lic re.ul,.1

----- --------------- ----------- ,•t Plea.e . end broc:hure. ond le.,iman;af. . I,, ,
: Nome - Co li ,....................... I

: Addre" :

I City Sto'e Zip Cod. I

I Pa rtr id ge Electronics, ltd ., Depa rtm ent 1 :
: PROSPECT RD., BROADSTAIRS, KENT, ENGLA ND. I. '
~------ - - -------- - - -- ---- - ---- - -

Th is e x clusive and amazing sy stem
posse sse s the un ique p rop e rty 01
on e ven p e r fo rmance o y e r a ll 're~

eveeere s b etwe en ' .4-30 Me I s .

En,y JOYSTICK Sy.tem i, supplied compl.t.
w ith f••d., and on onlenna match ing ...nit­
..I. C,H by you 10 l uit your p erlonol .et-up .
It is ready to g o on Ih . o il Gild g ive, on un·

"

, ee. d ented ' lift 10 sig no l st rength, especi a lly
or 'cl iff ' C1nd ' co y.' dwell• •s- EVEN FROM

UNDERGROUND! Noluroiiy Ih. C1dvonloge. of
using the 'J OYSTICK' ' up _in _' he .d e o r' Or. liv e n
g re o te , l

4,000 licen. ed . ta tio n. olld SWlS ail ave, the
world hove already found thot this is the flflt ma-
jor break-through for 20 yearl in the fi eld of oe.i.
a ls. Th. performance for luch 0 compact uni t i.
" a g ge, ing . E...e n th••••p l in hove b••n co",,, inced
onu ,h. y hove und erstood ,h. bosic principles ond
haye fallowed th e s imp le ' Iood ond d ip' p roced ... r.
giyen in the instr ...ct ions .

VARIABLE

fREQUENCY
ANTENNA SYSTEM

CLOSEOUT discontinued fu ll stze beams . new 'Is" and 1- alumi­
num: three element twenty meter, $22 : Two element, $16: Thre e
e leme nt 15 meter. $16: two element. $12: Expre ss Collect Sh ip.
ment. GOTHAM, 1805 Purdy, Dept. ca. Miami Beach, Fla.
SPECIAL! $50.00 credit on stati on accessories when you purcha se
a NEW Galaxy V or SB·34 . Easy terms. Only $5.00 down. Order
today from ELECTRON IC SALES, EXECUTIVE HOUSE ~ 1 5 , LEWIS·
BU RG, TENNESSEE.
CO UPO N B00-K-S~P~'~C"I."I ~o"ff~.~"~fr~o~m"'''~r~; o~"~s~fi~''~m~s~.·to~rcoM·embe rs of
Elec tronic Experimenters' Club . trues $2 .00 or write for further
perucuta rs . Box 5332·V, Inl[ lewood, Cal if. 90310 .

RTfY GEAR for sa le . Write for list - issued monthly. 88 or 44 Mhy
teretes. Five for $1.75, postpa id. Elliott Buchanan W·6-VPC­
1061 Mandana Blvd., Oakland . Californ ia 94610.
HAMMARLUND HQ170A for sale 6 to 160 meters. dial calibrated
for 2. Pr ice $335 K. T. Vlali, Jr . R.D. ': 1, Conklin , New York.
WANTED : 1932 tp 1940 Mode (HRO with power supply and coils ­
state conditi on. WIDB.
FOR SALE : Clegg Zeu s and 11 ele sm Beam . Contact WB2CUO 201 ­
75&8340.

WANTE D: Many types Mjlllarv or Commercial Suro lus ... Air·
borne . Ground, Try the SIlt" Boys then write or Call Collect Area
703·560-5480. GIve YOU R Price. We pay cash and fr eight •• . Dun
Bradst reet rated . RilCO P.0 .8 . 156, An nanda le , Vi rRlnla ,
TE CHNICAL MANUA LS - Milltarv enu ipme nt world's la rges t lis t
10c. Ouake r Electronics , Hunlock Creek, Pa.
NOVICE CRYSTALS 80-40M $1.05 each. Othe rs 751t . Free lis t. Nat
Sti nnette W4AYV, Umat il la, Fla . 32784.
COll iNS FILTERS- F455J series for 455KC IF plUll In type 9 pin
soc ket. For 7514 receiver .5 KC $35 .00: 2.1 KC- $30 .0Q bot h for
$55. W4CAP / 8 133 Colerain Pik e, Mart ins Fe rry, Ohio.
VIDICON 7038: Brand new _ $95;Us ed _n o burns $35. Brand new­
6198 $40. W4CAP/8 133 Co lerain Pike , Martins Fer ry Ohio.
MANUALS, for surplus electron ics. LI st 101t . W3 1HD, 4905 Roanne
Or ive, WashIngto n, .;O~C~200~2~1~.==,..,.-;:-:-= = r-v;::::-.===~
CLOBAL WRIST WATC HES , teatures 24-hr . World Time Conve rsion .
Free broch ure. (Menti on " CO") NO RDLUND, 7635 Wes t Irving
Park, Chicago , illinoi s 60634',"= -;:= ,,;:= ..-:::= ==0::;-::::::
FO R SALE Comollete instructions inc ludlnR 28 page booklet ana
22" x 36" scnemattc for ec nverun e the ART·I3 tra nsmit te r to
a.m. and s .s.b . Satisfaction eua ranteed . $2.50. Sam Appleton
501 No. Maxwell st., Tulia . reus .

WANTED : Pre·1934 OST' s. Also Binders. Write or caU with lis t. R.
Kampf!~~ Black Birch, Scarsda le , N.Y. 914-723 ·1467.
FOR SALE- CO 1948-1960 Make offer-Pick up WIRO.
WANTED - Old toy tra ins, prewar, any co ndition, standard and wide
21fa inch gauge, lionel, American Flyer, Ives. Brian Howard, R.D.
# 1, SO':!!h_~a ke Street, Amherst, OhiO 44~01c.-==o.c;c;:;-:::==::­
FREE FILTERS: Names and add resses of TV manufacture rs c ur­
rently furnish ing free hiRh-pass fillers for TVi. Complete with
application to-ms. 25( . ClUb package (25 lists and forms) $2 .00.
TV I, 19 Hillview Ave., Port washin".~I~on~,~Ni:".Y_;. ;;;;;_;;"'=""==
'N-l-UGED! - ' -,OOO hamwords, 52 awa rds Germa n/ English . One
Doll ar. Chri stian Zangerl, OE9Cl I, Dornbi rn, Aust ria.

WHOLESALE ELECTRONICS, Resistors J~. Mullimeters $9.95,
sp eakers 491L etectrctsnc s 1O~ . Hundreds of items. Catalog 25¢.
Refundable. ROYAL Box. 2591, El Ca jon, Ca lifornia 92021.,. _~

ATTENTION HAMS! We buy. sell ham gear. Repair and alignmen t
facil ities ava ilabl e. Hold Ad vanced and First phone. Used Gear
always reconditioned . Money back guarantee . KitKraft Com pa ny,
P.O. Bel 0106 Canal St. Sta tIon, New York N.Y. ,1O~~O~1~3~."...,
CASH , SONY TRANSISTOR TV ' ~ etc. swapped lor C-R, H·P, l & N,
etc. EQuipment, spec ial tubes , manuals , military e lectronics.
Engineering Associates . 436 Patterson Road. Dayton, Ohio. 45419 .
HIGHLY EFFECTIVE HO MESn'OYREVIEW for FCC commercial
phone exam arecaratrcn . Free literature. COOK'S SCH OOL OF
ELECTRONICS. Box 747, Riverhead, New York 11902.
CRYSTaL BARGAI NS. Free I1sl. Nat Stinnette, W4AYV, Umat illa ,
Fla. 32784.

WANTE D_An APR·14, 13 receivers. SG-I3. H-p4, SC·l, SG-2,
MD-83, 479 Coilin s, In any co nditi on. T·368-e xmtrs. R·390,
390A. R·388, 389. 39 1. Rece ivers . RT·66 thru 70 Rt units
RT /77-CRC·9, GRC-tO. GRC·1 9. RCA, Bendix , Collins Aircraft
Radio and Radar Equip. Hewlett Packard , General Rad io, Tek·
t ronix, etc., Test EQ ulpmenl. GRC. PRC, GRR . TCC, ARC, sets
ARM, PRM, URM , UPM. URM, SG Test sets an y and all type s .
You name II. Call E. Charol , Tech Syst ems Corp., 42 W, 15th
St reet. N. Y, 11, N. Y. CH 2·1949 Collect.

CRAlY , , • NOT QUITE . LET'S DEAL. • •• We want to become
Nevada's largest ham sto re! look! •.. Swan, Tran scom, Galaxy,
Halllcrafter, Hammarlund. . , . No honest deal refused. Write:
Sierra Electronics. P.O. Box 2121 Sparks, Nevada.

SELL, Colilns 30 /SI $700.00. Swan SW1l7AC supply $45. 100
Issues CO 1947·62 four for $1.00. W"MCX,",="=~=",=­
WANTED-QSTs for private collect ion. 1920-Jan ., nec.. 1916-Feb.,
M"hJune, July. K2HK, CO Magazine , 14 venderventer Ave ., Port
Was ington, l. L,--f!.Y.•} 1050. '==~=,...==--.==~=~
PICTORiAl STUDY in Amateur Radio. Free details. Dwight Cross,
KOCIU, 1212 Lynch. SI, Louis 18, Mo.

Poe- fu r t her in!urmHtion, ..h eck number 24, un PHil" 110
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Mail: BOX 3 10, PORT ARTHUR, TEXAS

New Sessions Quarterly, Ma rch , June,
Sep t em ber and Dec ember.

REMOTE CONTRO L UNIT, brand new $5.00. Postpaid. (Cost Navy
$125.00) MDC, 923 w. Schi lle r , Phi la. 40.

BROADCAST RADIO·TV SERVICING
INDUSTRIAL ELECTRONICS

PORT ARTHUR COLLEGE
(Own er and operator of KPAC, 5 k w. Port Art hu r

FREE BROCHURE
PIONEER ELECTRONICS SCH OOL

ANTENNA tu ning unit, brand new $3.00 postpa id (cost Navy
$85.00). MDC, 923 W. Schill er , Ph ila. 40, Pa,

SElL BEST OFFER: Gl obe King 500B RF Secti on, 300 Watt AM
Modulator with power supply , Asiat ic VHF Boost er & UHF c on­
verter, Heathkit telephone ampl ifier , B&W 3808 TR Switch, Co­
axial relay, Kn ight VFO Heath SB·IO, Hom e Brewed 20 watt
speech ampli fi er , Heath GW 10 & GW 100 Citi zens band r igs wi th
mobil e whip and coax anten na. W2INY, 206 W. 9th St. , Elm ira.
WANTED: El 37 Br itish OX tran sm itter In good conc ttlcn. Box 101

Cha s. SC. "''''''"''''''''00''--''''-;;-:;-:::::,,",,''';;;:= = '''SEU- IN-ta-, -HT-27 $295; HT-41 $225; Uke new. HA-20 LInear never
used $95. FGC-l terminal unit and power supply $75. WI JTl Arm­
stro ng, Re servoir Road, l unenburg, Mass.

DRAKE TR-3, RV-3 & AC Power SupplY-$550. Hall icrafters HA·2
HA·6 & AC Power Su pply- $250.00, Absolute fi nest mint condit ion .
K4TCK, 689 Beth l ane, lexington, _Ken tuC~Y~====".

QST rare cotrecttcn f rom is su e # 1 Dec. 1915, Seven Issues 1916,
eigh t 1917, Six 1919. twe lve 1920, ten 1921, twelve 1922, eleven
1923, seve n 1924, twelve issu es ea ch 1925. 1926, 1927; eleven
1928. Prefer sell total 121 Issues complet e. Offers W, T. Feeney,
PO Box 357, Cana Point, Cal i fornia.

RllY CHANNEL FILTERS, octa l mount ed, speci fy fr eq uency $3.00
ea ch. r orolds 88mh, uncased, 5 f or $2.50. WA6JGI , 3232 Selby
Avenue, Los Angeles. Califo rnia 90034.

NEED ANY BAND coi ls fitt ing HRO-7 and components or unit for
ART-13 AC Power Supply . G. Evans, W4WVS, 803 acssene St. ,
Jacksonvill e, Fla.

COLliNS 75A4 Ser ial 085, 3kc & 6 kc fi lter with speaker $350.
WA9DFH, 5631 We st Morris, Jndlanapol is, -"",n'"',,'",,',,.""""-;;;;;;;c.,,,
PARSIMDN-IOUS Drake 2-B receiver $15 CC Heathk it HQ- lO monitor
scope $40. Both In good condition. John Stoltenberg, 770 Sout h
Evergreen, Kanka kee, I llinoi s.

I need and wlll pay top pr i ce for an RFl recei ver for my ant ique
radio coll ect ion. Same also appl ies to BRISTOL, WAR E, DeFOR EST ,
GRIMES and simil ar mater ial. WORCESTER, R.D. I , Frankfort, N.Y.
HALliCRAFT ERS MOd(!I C R-x"TFM -'R eceiver 30-50 me. Excell ent
Condi t ion, $60. John Wrenn, 1204 Cent ral Avenue, Albany, N.Y.
C"SB--=100MANUAL - $5.00 pa id for manual - Traded and 601 and
snocke red-cseno COO to Perry Howell , 603 Cox Street, Nacoa­
doches. Texas, K5AOY.

PRINTED CIR CUIT Mater ial s. Three sample pieces and detail s.
On e Dollar. Betty Lou Nolin, 35 Arbor Dri ve, New Hartford, N.Y.
13413.

CQ MACAZINES Volumes I, Ii , III , IV, Comple te 10 binders,
$40.00 F.O.B. Dick Nebel , W2DBO, 31 Wh iteha ll BlVd ., Garden
City, N.Y.

CHRISTIAN Ham Fe llowship now being organi zed among Chr ist ian
hams for fellowsh ip, tract min istry, missionary effor ts among
hams. Chr istian Ham Call book $1 donat ion. Wr ite Ch ri st ian Ham
Fellowsh ip , P.O. Box 218, Holland, Michigan.
COLliNS 75S·2 receiver . $275. J. F. Young W5HXW 1214 North·
lake, Richard son, Texas. Tel : 214·235·6927.

SELL: Hlmac 4x250B t ubes. Guaranteed good. $6.50 each , $10.00
pair . Prepaid in U.S.A. Send check or money order. Everett
St idham, Jr., W5JlQ, 722 South 30th, Muskogee, Oklahoma.
INTERESTINC OFFE RS CALORE in t he new " Equipment Exchange
- Ham Trader" ! Rush $1 for next 12 Issues. Brand. WA9MBJ,
Syc~m ore ! Il linoi s. __ "_
LEARN CODE the V meth od, money back tr ial , guid ed sending,
records, tapes, wr ite. Page Elect ronics Institute 90037 , -r-zrr
COLLINS 75A·4 OWNERS: Don't trade up! Investigate our con­
versi on that makes the 75A·4 a real dream. W2VCZ - 30 Pitcairn
Ave.• Ho·Ho·Kus, N.J. 201·652·8494.
Wanted: Complete set , prefe rabl y bound volumes, CQ for 1945
Ihruugh 1963. Must be In excellen t condi t ion. Write Cha r les
Mille r, W4AXV, 2875th GEEIA Squadron, Box 460, APO San Fran­
c isco 96323 .

CRYSTALS, Transformers, Pyra no r condensers, etc.. top Qual ity
surplus, Write for Bullet in No. 865. R & M Electroni cs, Box 5234,
KnoxviJie, Tennessee 37918.Perfect

for
Calibration,

Marker
and

Alignment

J,.

New, Compact
Completely Wired

Transistor
Oscillators

by

Temperature range-0° C./ + 35° C. Power
requirements 9V DC ± 10% @ 4 Ma. Mini·
mum R. F. vo ltage, no load, 2V. 1/1.5 Vwith
maximum load of 1.5 K ohms. Unit size: width
2", depth 2". height 1·15/16". Completely
wired , Matching crystal required for fre­
quency desired. Specify tole rance.
PR ·455- TRANSISTOR OSC ILLATOR, Fre­
quency range 455 Kc. to 1 Me., + 1 part
10' per day at 25° C., Less Crystal $4.95.
PR·1 ·5- TRANSISTOR OSCILLATOR, fre ·
quency range 1 Me. to 5 Me., + 1 part
10' per day at 25° C., Less Crystal. . . .$4.95.

Units available to 17 Me.

PEl cKSEN RADIO CO., INC.
2800 W . BROADWAY

COUNCil BLUffS, IOWA

Keep
Right
on the
Button
with

PR·lOO

With PR ·IOO you can check ha rmo nics at
100 Kc. intervals through 54 Me. A precision
oscillator, fully wired, ready to install. In­
cludes a Z·6A Crysta l. Power requ irements:
12V DC @ 14 Ma. Oscillator output connects
to receiver antenna, high side. Base is 1·3/ 4
x 2·1/2 inches. Weighs 1 ounce.
PR-IOO - Transistorized Oscillator, Complete
with Z-6A Crystal, $12.95.
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F or f u rther infor mation. eh£"Ck n u mber 36. o n p Rlte 110

A NEW MOBILE CONCEPT

justin, inc.
BOX 135. 5AN GABRIEL, CALIFORNIA

,..
De la iled
Brochure ,
Write or
W ire ,

LOW COST • NEW DESIGN
M OB ILTRANS pro vide s t he amateur with 0 low co st
mobile installation utilizing t he e xisti ng car rad io
for re ce iving . N ew d e sign provides e xc e p ti on a lly low
batte ry drain .

• Moduloled carrier amplitude controlled by voice.
• Stand·by drain less than 300 ma at 12 veln. .
• Contains 9 transistors. 6 diodes. one tube.
• Available for either 40. 15 or 160 meters.
• Accessory colis available for bond ch:mge.
• Three position crystal selector IFT·H3 type).
• Operating wt. 5 Ibs. Size: 2~I " H. S" W. SY4"1­
* fo r 12 volts negative ground ONLY.

40
175/ 160

160 09·17 (1 -0 ) 17·1 9 ( 2_1 ) 17-18 ( I -O ) IK·20 ( 1-0 )
17·19 (3-2) 19·21 ( 4-2 ) IH· 19 (I ) 20·2 1 (I )
19-05 ( 4 ) 2 1-04 (4) 19-21 (2-1 ) 2 1·01 (3·2 )
05 -07 (3-2) 04-05 (4<1 ) 2 1-04 (4·3) 01-03 (3)
07-09 (2- 1) 05-07 ( 2· 1 ) 04·05 (3.2) 03-04 (3-2)

07·09 ( 1· 0) 05 -06 ( I) 04-05 (2-1)
M -OR ( 1-0) 05 -07 (1-0)

Bedford Incident (from page 62)
next best action . We had to send two messages
by air mai l with an ex plana tion.

12. If the se rvice (a mount of traffic ) is rea lly
la rge. try fo r follow-up coverage in the form of
an accomplishment report.

a li i on Long Island. Ed Daly. WA2CZG .
spent several hectic evenings handli ng message
traffic a nd expl aining the nat u re of the hobby
to hundreds of theater-goe rs at the Roosevelt
th eater in the sprawling Roosevelt F ield Shop­
ping Center. Ed com ments that abou t 25 % or
more of the th eate r's pat rons stopped and in­
q uired about the station. and demonst rated a
lively interest in ham rad io. while more than
hal f the customers a t least took note of its
presence.

And so it goes, f rom coast-to-coast, ama teur
radio clubs and ind ivid ual hams a re ra llying to
the ca ll o f publ ic inte rest. T hey are actnatty
getting out and doing something to re-affirm
o ur publ ic im age as useful, intelligent and ha rd­
working members of the communi ty. A nd,
(m iracle of m iracles!) they're enjoyi ng every
m inute of it ! Hey, fellers, maybe thi s pu blic
interest stuff isn't so bad. after a ll. •

Propagation (from page 80)

FAIR RADIO SALES
P. O. Box 1105 • LIMA, OHIO • 45802

ADIRONDACK RADIO SUPPLY
185-191 West Main St. Amsterdam, New York

" f iCO's 753 hom transce iver co ntai ns the signiflcont
fea turel of more costly equipment, at eq ua l or super ior
pe rfor ma nc e. at a kit p rice .:J f $179.95 ( $29 9.95 wired).
So for the fiCO 753 sta ck I up 01 the belt ho m tronl'
ceiver buy for 19 66" . RADIO·TV EXPERIM ENTER

PR ICE :
$39 .U

16.95
8.9.5

7.95

Wor ld 's " BES T BU YS "
in GOV'T. SURPLUS

El ect ronic Equ ip m ent

TRAN SFORMER S :
SECONDA RY : PR IMARY : NO.:

4800 \ 'CT 1.1 A 220 Y 50 -60 f Yf 52 14
eccu " ( ;T 500 :\IA 115 V 60 ere 520 4
1(;00 \T T 400 .\l A 115 V 60 esc 889 4
500 vcr 60 :\1'\ 8894
lH O vc.."T 255 :\1.\ liS V 1i0 CYC 223959
12. 6 vcr 13 .-\ J 5 Y 4 .\ 223959
2. :; V III. ' 120 V 60 C}'C 9611.144 2.95
o.r v ~l. ll .\ 115 v 110 rye 14 fl\JU9 6.95
6. 6 Y 10 A II ::> V 1;0 CYC 9T 35Y158 2.95

12.8 ' T T en A 120 , . 60 ere 10 43 8 .9 5
24 H 'T 6 A 115 Y 60 cye 39(12 4 .95

l ' rI!'t'! 1-' . (1. 11. . I. l llla , 0 . ; ~.;' ; 1 1 t'lm~ i t on C. O. I I. I · M in im u m Ord ...r
$:; .00. j"ur C AT.\ LllO, send ~:;c I('olm "r ~ ta rn l'l ) & ' r l"f r l ve flO·... rrpd lt
on " our or ,l..r ! ....d tl r ..u U r ll!. l ·U .

HW 12-22-32 owners
Com plete triband trans ce iver
c onvers ion plans. p.p. $10.00
(· New Trib a nd er Manua l 32 Pa ges)

Se nd 10 :
Tribander

Bo x 18. Queens Village Sta t ion. Ja ma ico , Ne w York, 11429

A L ASKA

O/'e"j"g~' Given i n G M T *

H AW AII
O p e/l illKs G iven I II H awaiian Srandard T i m et

10/1 5 20 40 80/ 160
T o. "Ieters M eters ,\Irters MeuTS

E a stern 18·20 (I) 16-22 ( I ) 04-13(1) 07· 12 (1)
USA 20-22 (2 ) 22..QO ( 2 )

22·23 ( I ) 00-02 ( I )
C ent ra l 20-23 (I ) * 17· 23 ( I) 03-14 (I) 07 -12 (I)

USA 19·22 (1 ) 2J -0I (2 )
22·00 ( 2 ) Ol -OJ (1)
00-0 1 ( I )

\ Vestern 20-00 ( 1 ) * IX-20 (2 ) 04-05 ( 1) 05- 12 (I)
USA 19-22 ( 1) 20-01 (3 ) 05·12 (2 ) 12· 15 (2)

22..QO (2) 0 1-02 (2) 12-15 ( 1 ) 15-17 ( I)
00-02 (I ) 1 02.04 ( I) 15·1 6 (2) 12·15 (t H

16· 17 (I )

10 / 15 20 40 80//60
T o : M eters s t eters steters M eters

Eastern OR· 13 (I )t
-

06-OK (2 ) 17· 19 (I) 19-21 (l )
USA 06-08 ( 1) OX·12 ( I) 19-21 (2) 2 1-01 ( 2 )

OX·1 2 (2 ) 12-15 (2) 2 1-00 (3) 0 1-03 (1 )
12· 15 (3) 15-16 (3) 00-03 (2) 23-03 (l H
15· 16 (2) 16-17 (2) 0.1-04 ( I )
16· 17 (1) 17- 19 ( I)

Centra l 07-09 ( I ) t 06-07 ( I ) 17·1 9 ( 1 ) 19-20 ( 1 )
USA 09-12 ( 2 )t 07· 10 (2 ) 19-20 (2 ) 20-22 ( 2 )

12·14 (1 )t 10-13 ( I ) 20-03 (3 ) 22-01 (3 )
06-07 ( 1 ) 13·1 4 ( 2) 03·04 (2) 0 1-03 (2 )
07-08 ( 2) 14-17 (3 ) 04-06 (I ) 03-05 ( I)
08-13 (3) 17· 18 (2) 00-04 ( I H
13-15 ( 4) 18· 20 (l )
15-1 6 ( 2)
16·1 8 (1 )

w estern M -l 1 ( 1) * 06-07 ( 2 ) 16·1 8 (l) 19·20 (I )
USA 11·1 4 ( 2 ) * 07-10 ( 4) 18-19 ( 2 ) 20-22 (2 )

14-16 (l) . 10- 14 (3) 19·22 (4) 22-04 ( 3 )
()f;-07 ( 1 ) 14- 16 (4 ) 22-02 ( 3) 04-05 (2)
07·0K (2 ) 16-17 (3) 02·04 (2) 05 -07 (I)
OK- 14 ( 4) 17- 1K (2) CM-09 ( I ) 21-05 ( I)§
14·1 5 (3) HI-20 ( 1)
15-Hi ( 2)
16·1 R (I )
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Kearney , Nebru ka•

8 9 10 11 12
20 21 22 23 24
32 33 34 35 36
44 45 46 47 48

56 57 58 59 60

68 69 70 7 1 72 I
Totol Inq uiries D

I

For ALL Amateur Tr anl _
mrt ters. Guara nt eed lor
600 Wa lts A M 1200SSB
PI ·N et or L in k F ee d ,
Li ght . Nea t . Wea t hl'r prool .

7
19

31
43
55
67

AC- I

6
18

30
42
54
66

(Please Pri nt)

•

5
17

29
41
53
65
77

---------_.

4

16
28

40
52
64
76

3
15
27
39
51
63
75

Void ofter Jan. 29,1966

- -READER SERVICE--

14 Va nderventer Ave.

Port Woshington, l. I., N. Y. 11 050

2
14

26
38
50
62
74

CQ MAGAZINE, Dept. RS

Please send me more info rmat io n on your
ads in the Jan . 1966 CQ keyed as fo llows:

NAM~' -:-_-,--,-,-_CAl.Ll _

5TAT <.' ZIP coo,, _

CITY' _

AOOR'SS, _

1

13
25
37

49
61
73

ALCOM ELECTRONICS
2025 Middlefield Road Mountain View, Calif.

Redueu Inter ference I na
NOl i e on All Makes Shor t
Way I' Receiven . Maku
Wor ld W ide Recepti on
S tron ger. Clnfer on All
Band . :
Cmn plcte II , IIO"-n lota 1 leu lI' t h 102 ft . with 96 f t . of 7:':olull bal ·
anced t ",lo ll ne. H I- Impact melded resonant IU PI . (Wt. 3 oz. 1" I
:''' IUII II). You JU I I t une t o dU lr ed band tor beamllke rnulu. ElI:­
n 'Uelll fo r ALL wor ld -wiue m en -were eeeerr ees and atuareur
Ir.m IllIUerl. " or :'\ U ' -IC Jo: a x u ALI. CLASS A ~IAT"~ I 'IlS 1 :'\0
EX'l' H.\ 'ruxsus on GAUO Jo;n ; ~EEUEU ~ Jo: ll ml nal f's {\ l eDa ·
rate antenn.. wtt h excellent performance "uarallteed. I nu lln l c.
OOUI for Fuss y Neighbor hoodsl ::'\0 UAYWIIt E n Ol: SE AI' ·
1' )o: .\ ItA :"o"C Jo; ! E.\S Y l S STAI. L.\ T IOS ' Complete Instr uet lnns,
j ,j ·4 n· 2n· I ,j · l O mete r banda. Complete $15.95
40-:!O -15 -10 meter . 54· ft. (bel t t or IWI'I " Complete ... .•... $14.95
S E ND O NL Y 13.00 (cas h. ( 11:. , mo) Inupa1 postman balance OlD
., Ius pClIUte on Irrhal or ~1'/l(1 rull pri ce t or pOltpald dd lrer y.
Free In rormatlon on cr ner all band sntenn.... 160-6 meters . ere.
.ha ll ahle only trom
WEST ER N RAD IO

" EICO' , 753 ham ' ra" scl!' iver co" ' a ins the sign ifica nt
fea tures of mot l!' costly eq uip me nt, ot eq ce l o r luperior
pe rformance, at a kit c-ice :If $179.95 (S299.95 wired ),
So fo r th l!' fICO 753 stack l up 01 th e best ham trans ·
celve r buy fo r 1966". RADIO-TV EXPERIMENTER

TELEP LE X Ill'r torull no lLllrll r l ~ H . It J ll~t IIHIllH Illiraru l oll ~ when
'~ 'lH parl',1 10 1111)- ouu-r 111,'111(1< 1. 1l ..1 l ilt' rlU"h . Ilon't wa ete rou r
t ime aJul mUlle)·. Wrl tl' to,l . ,· tur d,'s('rh,th e nterat ure. h ' l rree
a ll,l lntt·n-s tinK.
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SPECIALe SURVEY
The quest ions on the tear-out below have been carefu lly selected

to hel p us f ind out what our readers are thinking and doing. We
want to know what the trends are and which direction the hobby
• •
IS moving.

Surveys are nothing new to long-time CO readers. We've been
taking the readers' pulse for some 15 years now, whenever we
feel the hobby has undergone suffic ient change to warrant it.

Well, it's that t ime aga in, so please proceed to mangle the maga­
zine and let us know what's going on out t here.

Mai l it today to: CO READER SURVEY, 14 Vanderventer Ave .,
Port Washington , L.I. , N.Y. 11050.

CUT OUT-FILL OUT-MAIL OUT TODAY

SPECIAL CQ SURVEY - 1966

•

, Other hobbies besides

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

Are you a licensed

i
Your age
ham radio , _

• How much have you invested in your rig? $ _
• How much do you think you'l l spend next year? $, _

Compared to 5 years ago, are you more active or less active in ham radio? •
Why? •
Obviously, {because you read em, you're an act ive ham, but what's your favori te aspect of the hobby, rated
1-5 II being least)- OX Contests Building VHF Mobile _
Awards Public Service • Other: ' _
What band do you use most 1% 1, 160 801 40' 20' 151 _
10 6 2 UHF' _
What mode do you use most (%1, SSB, AMI CW RTTY TV _
Other, _

What's the make-up of your station (what brands)? Receivers' _
Transmitters ; Transceivers ,
Accessories i An tennas ,
Test Equipment _

• How much of the above was built from kits? _
What CO teatures do you look forward to most? OX, VHF' Letters RTTY _
Propagation Yl Novice Ham Cl inic New Products, People

and Places Equipment Reviews SurPlus::::=~~O~th:e:r::::=====-

..



•

, •

•
It's reader-survey time again CQ! Every several
years, we like to put our ear to the ground to see
which way the hoards are moving. You can help
us serve you even better by filling out the simple
survey on the other side of this page, and mail-
• •mg It to:

CQ READER SURVEY
14 Vanderventer Ave.,
Port Washington, L. I., N. Y. 11050.

What's the prize? Only a bigger and better CQ
in the months to come.

-- -. _.. _.. --- _. -- .. -_.. --....-.
.._.._- --- -- ----- ... ----- ---_. ----- ....- ----- ..._- -----
--._.- - .... - ... --- .. ---- --- --
.-. --- . -- ._.. -_.. -.-- --- ---
--- --- .. -. --- - --...- - _..-
__ a •••• - ._. "

•• •



•
Definitely not. It 's a cold fact that no com­
petit ive linear ampli fier compares with N a­
t ional's NCL-2OOO - regard less of price.T ake
the time to look at the chart below and plug

-

in the specs of any amplifier next to those
of the '2000 - not a single competitive unit
in the maximum power classification offers
even half the features of the N CL-2OOO:

----

FEATURE
POWER

SIZE

NCL·2000 COMPETITION

DRIVE
REQUIREMENTS

METERING

ALC

SAfETYAND
PROTECTIVE
OEVICES
CLASS OF
OPERATION

Adjustable passive grid input and use of high power
ceramic tetrodes in final permits drive to full output
with excite rs delivering as littl e as 20 watts or as
much as 200 watts.
Separate rear-illuminated precision O'Arsonval plate
and mum -meters for sim ultaneous measurements.
ALe output to excite r for maxim um ta tk -power with

reatest linearit .

EASE OF
TUNE·UP

STYLING

GUARANTEE
PRICE Only $685.00.

The N CL-2OOO is a rock-crusher of a rig built
to commercial standards. That's why you get
I. C.A.S.-rated maximum legal power in a
one-piece desk-top package, and why you get
ALC and drive power compatibility with
h igh quality exciters . It's why you get two

~

precision meters, a nd sensible protection af­
forded by proper safety devices. Match the
NCL-2OOO with all the others before you buy
- then see your N ational dealer for easy
terms and trade-in deals.

NATIONAL RADIO COMPANY, INC.
37 Wa shington Street, Melrose, Mass . 02176 • World Wide Export Sa les: Auriema International Group, 85 Broad st., N.V.C.

For f urthe r in formation , eheck number 3 on page 110.
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Here's howRCA Power Tubes help
pioneering amateurs break records.

Us ing RCA-8122 a nd, -7651
Beam Power Tubes, amateur'
have found a new way to co
municate . . .These pioneers ar
now bounci ng UH F signals 0

the moon-for a total t ransmi
ter- to-receiver d istance of Ita
a million miles!

Consider the power this tak
The t ransmi tting a nte nna 0

earth sends a relatively st raig
beam to the moon ... but the co
vex luna r sur face, as a passiv
reflector, dissipates the beam s
that the received aignal on ea rt
is less than one t r illionth th
st rength of the t ra nsmitted s i
nal. Because of t h is power di
s ipat ion, you need utmost em
ciency in power output such a
offe red by these RCA tubes,

TALK ABOUT D~

"... RCA BEAM POWER TUBES

Whal makes " mnnnbouncjnj;" possible? Obviously, the skill
and ing en ui ty of st a t io ns involved, for one t hing. F or
another, the R CA Bea m P ower Tubes they use in their
"finals" to squeeze the maximum powe r out p ut int o their
antennas. .

•
But, you don 't have t o be a "moon bouncer" to enjoy the
benefits of rugged, dependable RCA transmit ting t ubes .
F or tech n ica l details on a ll types, pick up a copy of the
TT-5 HCA Tra nsmi t ti ng Tube Man ual a t you r near est
R CA Dis t ri b utor.

R~A" f("<" ~~ Tlltl t!'

R C A 8122 R eam RC A 7650 RUJ:J:t'
I'olt rr T ebe-cu sed in bed Ceer nerox Bra
e e v e e e l " mo on - Pawn T ube - Olle
bounce" t r a n s mit- eted by • E u r ope.
t e r s , c an p rov ide " moo n bou nc i ng
useful power output t eam, e e n prov id
ot 300 watls up to u p to GOO watls U5

500 Me/ I in CW op- l ui CW (lOWer ou
e ra t ion w ith a plate p ut at Cr eq u e-n d e
volta2t' o f 2000 volts. of t OO Me/ a.

1\loonbo unce antenna - the 27­
foot diameter parabolic dish
bu i l t by Mr. V ic M ich a el,
W3SDZ, of Williamsport , Pa. ;
a measure of t he ini t iative and
ded ication of moon bouncers.

Ftrst lad)' " moonbounccr..-~l rs .

Oliver J. Smi th III of Millers­
vi lle, Pa., operates transmitter
used 10 bou nce CW signals of!
moon a n d back to r eceiving
station in Puerto Rico.

AVAILABLE THROUGH YOUR A UTH OR IZE
RCA IN DUSTRIAL T UBE DISTRIB UTOR.

RCA ElEC TRON IC COMPONENTS AND DEV ICE S, HARRI SON , N 1.

u~ The Most Trusted Name in Electronics

For f ur t he r informa tl on , check nu m be r 7 un pH R't" 110.
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