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TOUCH -TO -TALK
COMMUNICATIONS
MICROPHONES

Model 619 Dynamic $ 28~g

Model 719 Ceramic $1 6~g

~ These new beauties are tough.
'C..!J. No fragile plastics o r light.
weight metal. A 400-100 high-pressure
d ie casting machine turns two pounds
o f molten metal into a solid stand
that laughs at heavy service. And
t o ugh baked ename l plus heavy
chrome pla ting guarantees lasting
good looks.

Just touch the big bar to talk. It
latches on with a simple, sliding
motion. Or move it to the grip-to­
talk position on the stand riser in just
minutes, with only a screwdriver. The
DPOr telephone-type leaf switch will
last a million calls or more. It oper­
ates both voice and relay circuits, with
optional electronic switching avail ­
able at the end of the 619 (Hi-Z) and
71 9 cable.

All models are omnidi rectiona l,
and come complete with heavy-duty
cable. Most economical is the Model
719 ceramic. Response is from 80 to
7,000 cps at -56 db output.

For top quality, choose the Model
619 dynamic models wi th exclusive
E~V A c o u st all o y diaphragms.
Smooth, peak-free response from 70
to 10,000 cps at - 56 db output in­
sures highest talk power and full
modulat ion . Choose either Hi~Z or
balanced Lo-Z model.

Tr y o ne of t he se rugged new
beauties today. You' lI find that you r
rig never sounded - or looked ­
so good !

ELECTRO~VOIC E . INC.
Dept . 12 52G. 618 Cecil Street

Buch anan, Mich igan 49107

·We cover ou r bet with a Iil~,;m~ guar­
antee. If any 619 or 719 ever fails, just
send it to us. We'll repair it at nominal
cost. But if there's even a hint that our
workmanship or materials weren't up
to par, the repair is on the house ­
even 30 yea rs from now! Fair enough?

For further inform.Hon .
check number I, on p~e 106



Efficient filters and selected injection frequencies make the NEW SR·46

and SR-42 VHF transceivers virtually immune to FM and TV interference.

5th & Kostner Aves., Ch icago, III. 60624
informa t ion, chec k number 2. 011 page 106

Interference-free reception is on ly one of many
advantages in the new SR-46. Complete si x meter
band co ve rage i s ano ther. Or full two meter
coverage. if you prefer, in the companion SR-42
un it. Both give you double the u sual band spread ,
throu gh use of dual tuning ranges. A neutral ized
nuvistor front end boosts sensitivity , and eleven
t uned c ircuits increase se lec tiv i ty while su p­
pressing interference. Pus h to talk, of course .

Thorough f ield testing , before producti on, by
hundreds of operators, assu res you of years of
t rouble-f ree performance . It all adds up to your
top VHF value. See the SR-46, or the S R-42, at
your distribu tor today.

SIX METER VHF TRANSCEIVER
and SR-42 for two meters

Expert: lnternattcnat Div., aeutcra tters.
"Availabl e f rom Gou ld Sales in Canada"

For fu rther
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F EATU R E S
Frequency Coverage, 50 to 52 Me and 52 to 54 Me
11 44 to 146 Me and 146 to 148 Me in the SR-4 21.
Power Input, 10·12 watts. Power Supply, 115 VAC
and 12 VDC (vibrator and line cord opt ional extra),
Tran smitter Crystals: high frequency type; provision
fo r fou r (one furni sh edl, plus external VFO, switch ­
se lected from front panel. Tu bes: 10, plus zener
diode oscillator control and four diodes 111 tubes,
2 zeners and four diodes in the SR-421. "S" Meter
automat ical ly switches to RFO. Cabinet: " snap-off"
type for easy access. Size, 5V2" high, 12\1, " wide,
8Vo " deep. Sh ipping Weight 17 Ibs. Amateur Net
Price, $1 89.95.

:Qttadp th«J«fh
?iJ;WPT/~/'
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Amperex status as the source of more tube
types for Single Sideband Suppressed Carrier
Service than any other producer, d idn't just
happen. Leadership has been achieved as the
result of a deliberate and continuing program
of engineering research and intensive labora­
tory testing from which has emerged a distinc­
tive and clearly superior comprehension of SSB

4 • CO • December, 1965

techno logy a nd SSB applica t ions for any
power level from 5 watts to 5 kilowatts PEP.

From internal tube geometry to o vera ll
envelope design, AMPEREX SSB Tubes a re
Performance Tested. Performance Rated a nd
Performance G ucrcnteed for optimum linearity
and minimum intermodulation d istortion a t lull
Sing le Sideband power rat ings.



SS& TYPE NO. 7378 SOS68· 86J7 B.505 8579 ,.,
Uwful p.ok E_
I~ PIal. P~, 167 '80 76 57 110 700
OuIDUt ' walls] PTTS
3rd Qn::l.,
Inl.,modulollon

35 30 25 30 30 35Dlslo,llon (db ' :k\
(without f• .dbock
5th Ord.r
lnl. rmodulol lon .. 35 35 43 .. ..Dh torllon (db1 .... ,
Iwithoul f-.dbod
Typical D.C. Pial. 750 200> 600 750 600 2500Volt_ fIfO/ lsi

I llustrated are six new commumccncn types
of a line of more than 20 AMPEREX "Perform­
ance-Rated" SSB tubes with power ratings from
5 W . to 5 Kw. PEP. W atch for releases of new
SSB tubes now in prototype stage. W rite for
technical data sheets. Applications engineering
assistance avoilable.AMPEREXElect ronic Corp.•
Tube Division, Hicksville, l. L, N. Y. 11 802.

Arnpere~
- Conduction cool-.d.,.",kM1 of the 8321/ 4CX350 In d-.ioP.-nt.

For: further Inform.tion. ehec:k number 5. on p.ce 106



~~I! ATRI-BAND SSB TRANSCEIVERKIT FOR 179.9

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

Powe, Supp lie s Tailo red fo r
Optimum Performance

of the 753.

., - -,
Il

11I111I1111I
I-

G> G>

-
Model 7S1 S ol id St.te AC
S upp ly/Spea ker Consol e .
Match ing ta b le -t op com panion
un it. Built- In PM speaker .
Kit $79 .95 Wired $109.95

Model 752 Solid State Mob ile
Suppl y.
For use with 12 volt posit ive or
ne gat ive ground system s . Fully
protected again st polarity re­
versal o r ove rload .
Kit $79.95 Wired $109 .95

Build the finest of SSB/AM/CW tri-band transceivers with 200 watts of
sse punch and every wanted operating facility, plus the extra rel iab ility
and maintenance ease inhe rent in kit de s ign . Asse mbly is made fas ter and
easier by VFO and IF ci rcuit boards, p lus pre assembled crystal lattice
filte r. Rig id construction, compact size, and superb styling make this rig
equally suited for mo bile and fixed s tatio n use . The new EICQ 753 is at
your dealer now, in kit fo rm and facto ry-wired . Compare, a nd you wil l find
that on ly the 753 has all these important featu res:

a Full band coverage on 80, 40 and 20 mete rs . _ Receiver offset t uning (up
to = 10kc) without alte ring transmitter freq uency. a Buil t- in VOX. a Pan e l
selec ted VOX, PTT &. STA NDBY. • High leve l dynamic ALC to preve nt
flat- topping or sp latter and permit the use of a line a r amplifier. a Auto ­
mat ic carr ier leve l ad jus tment on CW and AM. a Dual ratio ball drive per­
mits single knob 6:1 rap id tuning and 30:1 vernier bandspread (over 10
degrees of scale). a Po sit ion of hairline adjustable on panel. a Il luminated
S -meter/PA C athode Current Meter and tuning dial, a Fast attack, slow
decay AGC.• Grid-block break -in CW keying . a Prod uct dete ctor fo r SSB
and CW, triode detector for AM. a TR re lay with auxi lia ry contacts fo r use
with high power line ar amplifier. a Includes mobile mounting bracket .

ADDITIONAL SPECIFICATIONS
FREQUENCY C OVERAGE: 3490-4010kc, 6990-731 0kc, 13890·14410kc. SSB EMIS­
SIONS: LSB 80 and 40 meters, US B 20 meters. RF POWER INPUT: 200 watts SSB
PEP and CW, 100 watt s AM. RF POWER OUTPUT: '120 watts sse PEP and CW,
30 walts AM . OUTPUT PI NETWORK MATCHING RANGE : 40-80 ohms. sse GEN­
ERAT ION : 5.2 Mc crysta l latt ice f ilter; band..... idth 2.7kc at 6db. STABILITY: 400 cps
after warm-up. SUPPRESSION : Carr ier-50db; unwanted sideband·40db. RECEIVER :
Sensitivi ty 1uv for 10db SI N ratio : select ivity 2.7kc at 6db; audio output over 2
watts (3.2 ohms) . PANEL CONTROLS &. CONNECTORS: Tun ing, Band Selector,
AF Gain, RF Gain, MIC Gain with ca l ibrator switch at extreme CCW rotation , Hair­
l ine Set (capped), Mode (SSB, AM, CW, Tune), Function (Off , Standby, PTT, VOX) ,
Carrier Balance, Excite r Tune, PA Tune, PA Load , Receiver Offsel Tune, MIC
input, phone jack . REAR CONTROLS &. CONNECTORS: VOX Threshold , VOX
delay, VOX sensit ivity , Ant i-VOX sensit iv ity, PA Bias adju st , S-Meter zero ad jus t,
power socket, external relay, ante nna con necto r, key jack , acce ssory calib rato r
socket. METERING : PA cathode on tr ansmit , S-Meter on rece ive. SIZE (HWD) :
5 '~'" x 1411. " x 11'!o". POWER REQUIREMENTS : 750 VDC at 300 rna, 250 VDC at
170 rna, -100 VDC at 5 rna, 12.6 VAC at 3.8 amps.

The Mode l 753 is an outstand ing value fac tory-wired at $299.95.

I"'i3'"rl'n For FREE Catalog and 753 Spec. Sheet write
~ CQ·12, 131 ·01 39t h Ave ., Flush ing , N. Y. 11352

F" r f Ul'th('r in for ma t ion , check n umber n, un JlIIR"e l OG

t o EI CO Dept .



ZERO
BIAS

A
' the year 1965 approaches an end . I find

myself with a lot of random thoughts
about C Q and ham radio. many of which

co uld be the basis o f a full -blown ed itorial. But
lacking the room to full y expound upon the
wonders o f the ham world. bear with me as I
wander aimless ly through my th ou ghts . . .

1965 saw the de livery of every last o ne of the
long-promised Arne T rossman Top Honors C HC
Plaq ues. Contrary to K6RX fabrications. CQ
was not about to fo rce plaq ue winners to pur­
cha ..e thei r own awards .. . FCC Docket 15928
will probably go unru led on fo r most of 1966.
The so metimes angry and well -researched co m­
menta ries o n the proposal by hundreds of a ma­
teu rs have evidently given the Commiss ion a vas t
number o f new views to cons ide r. My guess is
th at a second. more palatable proposed rule­
mak ing will be offered up by next fall ...

whatever happened to the Institute of Ama­
teur Rad io (frequently referred to as the
W2NSD Benevolent Society )? Great promises
were made for a new order in ama teur rad io. bu t
it seems that none have mate ria lized . Where's
the money? . . .

Some grea t publicity recently for ham rad io
in New York: Station WH N (50.000 wa tts. 1050
kc. New York ) featured "H fo r Ham Radio" on
its " Information From A to Z" series Oct. 27
and 28. T apes of the 6th m inute broadcast ( pre.
pared by the CQ staff) are available in very
limited quantity from CQ for a 31h" reel of
good recording ta pe and re turn postage. Per­
mission has been gran ted for other stat ions to
use the ta pe after prope r ed iting ... And speaking
of publ ic ity. "T he Bed ford Incident" publicity
t ie-in for ham rad io. announced last month. is
doing a fantastic job in all parts o f the US ex­
cept our own New York C ity area. A few clubs
such as the Westchester A RA have tack led the
job locally, but most rema in cool to the idea.
Can' t fi gure out why. when reports coming in
from coast-to-coast ind icate sta tions bei ng set
up in the lobbies of over 125 theaters by Novem­
ber 10. If you m issed last month's ZERO BIAS,
d ig out November's C Q and read it . . .

Congra tu lations to EICO on their 20th An­
niversary. II's no mean feat to compete for 20
years in th e radio and elec tron ic business. Ask
our publisher. he's been at it fo r 21 yea rs now
with CQ ...

Two live-wire groups have come into their
own in 1965 : The Interna tional Amateur Rad io

C lub ( IA RC l. and the Il edgfing National Award
Hunters C lub ( NA HC). IARC is based in
Geneva and is most ably d irected by John Gayer,
HB9A EQ. The club's sta tion, 4U I IT U at IT U
Headq uarte rs needs no int roduct ion. IA RC is
ded icated to improved interna tiona l understand­
ing through amateur radio. a nd improved inter­
nat ional understanding oj amateur radio th rou gh
perso nal diplomacy. I'd be hard put to name a
man I'd ra ther see represent ham rad io inter­
nationally than HH9A EQ. Membership is open
to all amateurs .. .

The NAHC is a group of dedica ted wallpaper
seekers who have joined together to pursue th is
exciting hobby-with in-a-hobby in a progressive
and u nencumbered manner-une ncu mbered by
the self styled "fearless leader," K6BX. that is.
The 200 member club was formed in January of
th is year by WB2FEQ and WA2SAZ, who were
promptly drummed out of C HC by K6 BX for
daring to take issue with his policies. NA HC
President is WB2F EQ. Membe rsh ip is open to all
ama teurs. and with mem bership goes the right
to vo te for the men who will guide the club's
pol icy. A mon arch y is th us a practical impos­
sibi lity, un like C HC ...

Project O SCAR has been honored fo r its efforts
in promoting peaceful international comrnunica­
rion among rad io amateurs. by the Institute of
International Communications of Genoa. Ita ly.
On Columbus Day, Oct. 12. the "Christopher
Columbus Award" was rece ived for Project
OSCAR by \v6SAI and \V6 UF. OSCAR IV is now
being readied fo r launch . For late information
on what form th e new satell ite is likely to take,
see page 83.

The year 1965 has witnessed a tremendo us
rate of growth in the number of CQ ach ieve­
ment awa rds issued . The \VAZ Roll s increased
by about 280. WPX gained 130 and USA-CA
surprised us all wit h nearly a 50 % increase in
awards to 696. up from 479 last year. That alone
is enough to ma ke o ne won der about th e true
value of K6HX's high pressure PR tact ics. Space
prevents us fro m includi ng the WPX Ho nor Roll
th is month . but it will appear in Jan uary.

w e'd like to take this opportu ni ty to wish the
tho usands of fine fo lks that read CQ a Very
Merry C hristmas. from all th e people who have
the pleasure of preparing: it for you each mo nth :
Bill. W2AEF: AI. K2EEK : lrv Tepper; Hal,
WA20BR : Dick. WA 2lRO : Jack. WA 2FP E:
Marcia : and myself. 73. Dick. K2MGA

Decembe r, 1965 • CO • 7



PLUG·IN
VOX UNIT

for either
transceiver

MODEL VJ(-l $35

CRYSTA
CALI BRAT

KIT.... .$1

SIDEBAN
SELECTO

KIT .
Kits for Mode
only. Model 4
eludes these fea



MARS OSCILLATOR
5 fixed channels, pre-set and locked to any
frequency. May be used directly with Model
400 Transceiver or with Model 350 and
Model 22 adaptor.
MODEL 405 _ $45

.,

MOBILE VFO
Min ia ture size . Cover s phone
bands. Makes it possible to trunk
mount the transceiver.
MODEL 406 $75

REMOTE CONTROL KIT
For t runk mounting of transceiver.
MODEL RC2 $25



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

Israeli Licensing

AN U M B t R of license changes have been made
in Israel during the past few years and es­

peciall y th is past year. For any ham plannin g
a vaca tion in Israel with some intention of firing
up his rig during his stay. should read the fol­
lowing and act accord ingly.

I. Any foreign ham can operate a station in
Israel ( his own or an Israeli stati on) by apply­
ing directl y to the Mini stry of Posts. Address:
~f in i stry of Posts. ( Posts. T elegraph. Telephones
and Radio ). 37 Yehuda Hayamit Street, Jaffa.
Israel.

2. The request for permission to operate in
Israel must co ntai n the following : a photostat ic
co py of the ham's license. a sta teme nt relating to
length of intended opera tion. e.g.: Sept. Ist,
19ti5 until Nov. lst. 19ti5 . Intended QTH. e.g.,
T clavlv. Haifa. etc. If mobi le operation is in­
tended. this must also be mentioned at the same
time of o pplication.

3. So far. foreign hams have not been charged
for a temporary license. (Israeli hams are
charged 3.00 for a 2 year license.)

There are 3 types of licenses issued (as ide
from club stations) :

A- Class A (equiva lent to U.S. Extra Class ) ,
permitted up to 500 watts input.

B- Class B (equiva lent to U.S. General
Ciass ). permitted up to 75 watts input.

C-Class C (equivalent to U.S. Novice Class) .
permi tted up to to watts, c.w. only. and limited
to the 40 meter band. TIIX 4X4FV.

Ham Fellowsh ip
,t MATEUR Radio to me means Fellowship,

.t\.. pure and simple. Oh. of course. it means
o ther things. too. Like being the most engrossing
and enlightening hobby I've ever been engaged
in; educa tiona l. too.

I'm proud to call myself a member of this
grand and glorious fraternity-this fraternity of
fellowship and good will. In all my association
with Am ateur Radio I can say without reserva­
tion. I have yet to meet an 'unfriend ly ham.'

T he following incident. which is by no means
incidental. will further attest to the fact that th is
is true fellowship.

Several months ago. the XYL and I were
involved in a near fatal auto accident. After a
month of co nfinement in the hospit al. I came
home to find a whole new antenna farm planted
out in my back yard and on my desk in the
ham shack was an SB-33 Transceiver-to sup­
plement my limited one-band A RC-5-ready to
go. mine to usc and enjoy for the duration of
my co nvalescence! All this. compliments of the
Fresno Amateur Radio Club. I can't praise this
o rganizat ion too highly. To give so unselfishly
of their lime. efforts and treasured equipment is
trul y an expression of fellowship.

Small wond er why I hesitate not to extend
th is testimonial to Am ateur Radio. WlJ6ETR.

'OllIE Fo r f u r ther Infor ma t ion. check number 10. on p alre l OG

MA IN O F FIC E AN D FACTO RY

The N o. 90651 MILLEN G RID DIP METER
is co mpo ct an d comple tel y se lf con tained .
The AC po wer supply is o f th e "t ro ns­
former" ty pe. The d rum d ia l ho s seven
ca libro tt"d unifo rm lengl h scales fro m 1.5
Me to 300 Me pl us On a rbitra ry scole for
use with t he" a d di tional in ductors a va il­
a ble to ex ten d the ro ng e to 220 kc,
Infernal termina l s trip p e rmits ba tt ery op '
eroli o n for antenna measuremen t.

MALDEN
MASSACHUSETTS

JAMES MI LLEN
MFG. CO., INC.

The No. 90651

GRID DIP METER

~,r '

(
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FROM
INTERNATIONAL

VHF/UHF
UNITIZED TRANSMITTERS

50 me -420 me

In ternational 's new unitized VHF/UHF transmitters make
it extremely easy to get on the air in the 50·420 me range
with a solid signal. Start with the basic 50 or 10 me
driver. For hjgher f requencies add a multi plier-ampli fier.
All uni ts are completely wired. Plug-in cables are used to
interconnect the driver and ampl if ier.

,...

220 me
MULTIPLIER /AMPLIFIER
The AOA·22Q uses two 6360
tubes provid ing 6 to 8 watts
outpu t on 220 me. Requires
AOO · 57 fo r d rive r . Hea ter
power: 6.3 volts @ 1.64 amps.
Pla te : 250 vee @ 150 rna.
AOA·220 comple te $39.S0

,.
•...'..

144 me
MULTIPLIER / AMPLIFIER
The AOA-144 uses two 6360
tubes providing 6 to 10 watts
output . Requi res AOO-57 for
driver. Heater power: 6.3
vol ts @ 1.64 amps. Plate
power: 250 vee @ 180 rna.
AOA-144 complete $39.50

50 or 70 me
DRIVER /TRANSMITIER
The AOO-57 completely wired
with one 6360 tube, two
128 Y7 tubes and crystal
(specify frequency). Heater
power: 6.3 vol ts @ 1.2 amps.
Plate power: 250 'Ide @ 50 rna.
AOO·57 c omplete $69.50

COM PLETE TRANSMITTER

•

420 me
MULTIPLIER /AMPLIFIER
The AOA-420 uses two 6939
tubes providing 4 to 8 watts
ou tpu t on 420 me. Requires
AOA-57 plus AOA-144 for
drive. Heater: 6.3 vol ts @ 1.2
amps. Plate: 220 vdc @ 130
rna.
AOA-420 complete $69.50

RELAY BOX
Fou r ci rcui t double throw.
Includes coi l rect if ier for 6.3
vac operat ion.
ARY-4 Relay Box
complete $12.50

FILAMENT
SUPPLY
The APO·610 provides 6.3 vac
@ 10 amperes.
APO·610 complete _ $9.50

220 me ADD-51 PLUS AOA ·220

420 me AOD·51 PLUS AOA· I 44 PLUS AOA-420

6 METERS 50 me ADD 11

Order Direct
Irom In'erna ,iona l

1965 • CQ • II

18 NORTH lEE - OKLA. CI TY, OKLA.

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

.Ny.aIlAY.OIIAL
,- - ,., -- - . -

CRYSTA l; MFG. -CO: IN C.

2 METER S 144 me AOD·51 PLUS AOA·l 44

MODULATO R
The AMO-10 is designed as a com­
panion uni t to the AOA series of trans­
mi tters. Uses 6AN8 speech amplifier
and driver, 1635 modulator. Output : 10
watts. Input: crystal mic. (High Imped.)
Requires 300 vdc 20 ma, no signal, 70
rna peak: 6.3 vee @ 1.05 amps.
AMD·l0 complete $24.50

For further information. ebeek number 11, on paee lOG

December,
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LETTERS,
TO THE
EDITOR

Ed itor. CQ :
AU('r r('i1 dinp: the lead ing item in Zu o 8 ' A' in the

November Issue . I fe lt co nstrained to write a nd sha re
with fellow ha ms m y o wn rat her sha ttering experience in
a vlrm lar se t-up .

My shack was prominently quartered in the lobby o f
o ne o f the m o..t modern mo vie p a laces in a la rge resort
tow n . T he m an ager o f the theater wa s most co-ope rative
in eve ry way, a nd I felt certain th at I wou ld he exposi ng
the face o f A ma teur Radio 10 the public in Irs best pos­
si ble li){hL and tha i this wou ld impel t he aroremenuoned
puh lic to c la sp Ha m Rad io to Irs co llec tive bo som.

I arra nged with a friend nearby to borr-ow h is h ra nd
new Co llins S-Line , and go t a crew o f th ree ot hers to
h('lr wit h the a ntenna installation. W e erect ed a twenty
foo t ma st . rotator a nd Iri -band beam , to ge th er with a
pa ir o f ha lf-wave d ipo les fo r 40 a nd '' 0 meters. Late that
night after the la..t sho w, we esta blished co ntacts o n a ll
hands and accen alned that o u r V. S. W. r. was o pt imu m ,
ra np:i nl£ f rom u n ity match to no more than 1.7 to 1. It
seemed Ihat every thing wa s just a bout a .. perfect as cou ld
be. a nd that o ur exhibit io n cou ld not fail to live up 10
o ur grea t expectaricns.

The theater was lit erally packed with patro ns. The
pictu re was sched uled to sta rt at 7 P."'1 ., and we fired u p
011 6 o 'c lock. At 6 :1 5 we ..Ia rted pa..s in p: the tra ffic . a nd
were gra li fied to "o('e a rather long queue o f p rospect ive
cuvto mers. A fterward . we t ried to reco nstruct the chron­
o lop:y o f the Ihin g ju..t a ll it happened. W hen the cu rt ai ns
opened a nd the newsreel went o n . we still had a bou t a
do/en people in line. We conti nued with Ihe traffi c in a
norma l fa ..hion. Suddenly we were a ware of peculi ar
sounds commg from Ihe d irectio n o f the theat e r aud i­
torium. A l£fOUP of uniformed u shers con verged lik e a
tllght o f p:ee'>t' toward o u r corne r of the lohhy. T wo as­
sl..rant managers and a security policema n raced tow ard
us. A IJap:lf!e of hyste rical cureens. irate a nd a busi ve.
made thr('a teni np: gestu res.

Wa s thi .. tke same group o f co-opeea uve. entb ustasuc
sou:.. who had given t heir h1c~in1/. a short half hou r ago?

W e checked o u r cab le to ma ke sure tha t we had re­
membered 10 instaH the low-p ass filter. Yes, e~' eryt h i nll.

was in order. RUI was it? w e shut dow n , not wishinp: to
compou nd the situation. A qu ick pho ne ca ll to the
emergency number o f the company which had in..ta lled
the sou nd equ ipment a t the theater d isclosed the Iact that
the ..ystem had not been filtered .

A cla ssic ca se of ~IPI ( Motion Pic tu re Interfere nce ) .
T h a i was the end o f the noble experiment. We sa d ly d is­
manned me ..tat ion, a nd slunk a way Into Ihe darkness.
unwept. unsung,

I ca n hear , in my mind's car , tha t mena cing snarl,
a m plifi ed a tho usa nd fold . I can see. in my mind' s eye.
thai th rea te ni ng a nd u gly mob. magn ified in to a mu ltitude.

The Bedford Incident

nm=

•

Why settle
for less
than the best? I

for
CRANK-UP
TOWERS

standard

Huvy Duty S.lf Supporting
and Guyed in Heighh of
37 - 54 feet (SS)
71 - 88 f.et (guy.d)

•ROHN
sets the

•

Eo,. of Operation- roller guides bet wPen sec t ions assure
easy. safe . friction-free raising and lo .....ering. Strength­
welded tubu lar steel sec tions ove rla p 3 feet a t maxi­
mum hrigh t for ext ra st urdiness and s t rengt h. Unique
R OliN raising procedure raile, a ll sections tOieth.r- u ni­
Iormly ..... it h a n equal section overlap at all hei ghts!
V.ualilily - d esiRned to su ppo r t the Ia rgeat a nt ennae
with com ple te Bafet}"and 8AAUr anCE' at any he ight d.,ir~ 1

Simple I""ollation- install it yoursetf--use either flat
base or special t ilt ing base (illus t ra ted abo ve) depend­
ing on your needs. Retted and hsted - e nt ir e line engi­
neered sc ) ' OU ca n get exactly the rish. size and properly
ra ted tower for your antenna. The ROH~ line of towere
ill comple.e. Zinc Golvoniud- h o t di p ped galva n izin g a
s ta nd a rd-not a n ext ra-with all HOB~ towers! Pr ices
start at leM than $ 100. -

Sianda rd Dut y Guy.d 1"
Heights of 37·54· II · 105
and 122 f. e .

TWO CATEGORIES TO CHOOSE FROM

ROHN has these 6 IMPORTANT POINTS:

, . o. ... 2000

" World', l.arRnt EXCL U S I VE .\lanu{arlu~r

of T ou"r, ; dr,illn("rs . ("nll;m'f'r•. and install ,.,.,
of compfde communirotion tou-er . )·stem.....

For fu t-the r- inror nltl.tio n , ch eck n umbe r 12. on page l OG

ROHN Manufacturing Co.

SEND fOR ROHN TOWER HANDBOOK
_ $1,25 Voh.e
- ONLY $ 100 poetpald (.pt'("ia l '0 N'(IJrN

of 111111 maRal ' '' '' ). N earest
source o f supply ll('n t on ff"(lul·"t . Itl'p re ­
IlE'n tat i"('1 world -wid e to serve you. \\ rite
toda y to:

•

t
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RTTY From A to Z

I'I - - - - - - - - - - - - - - ~
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Is your moil tired and logging

behind? Add a little zip to your

moil by liberally applying your
ZIP code number to all cor­

respondence. The results

omaze you.

Editor, CQ :
The record seems 10 show that fine authors of arti cles

such as Durward Tucker's " RTTY From A to Z" series
get little enough eecogmuon. My point here is simply to
say my ow n thanks for the trem endous job he has done,
and 10 hazard tbe guess that the woods are full of I rate­
ful KTTY hams like me.

To duffe rs like me, RTTY is an endless source of
wonder and joy, and as a retired attorney, I have plenty

Dave ~1ann , K2AGZ/ K3WOO
1 Dani el l ane
Kinnelon, N .J . 07405

1 can see the formation of ad hoc committees. demanding
Congresstonal Invesugauons. I can Ima gine Mayo rs,
Aldermen. Councilmen , Committeemen , Freeholder s and
Husgesses, seeking local injunctions aga inst Amateur
Rad io within town limits. I ca n smell the ac rid tar,
bubblin kt merrily away, and I can see the slit-open pillows,
t ead v to divgorge Ihe ir conte nt of eiderdown.

Please, fellows, if you do get in on "The Redford
Incident' ma ke sure that the sound system of the theater
is adequately filtered. Run some tests while the pro jec­
tionist is operating, o therwise you may regret the whole
th ing,

The National Award Hunters Club
Edit or, CQ :

The Arne Trossman Top Honors Plaque a rrived a t
my QTlI a short while ago. I can' t exprns the thrill
I had upon receiving the plaque-you and CQ are to he
con gratulated for the fine wo rk of fo llowing up o n thi'!
award. II already han liS in the shack right above the
trophy I received fo r the World High sco re in the 1%3
CQ 12 Hour VHF Contest.

I am no lo nge r a C HC'er , having r(>n t",d to cite
President WA 2PW I on J an . 19,1965 , contrary to report s
published by K6RX that I was "kicked out" of C IIC on
Feh. 25, 19M. ~fy XYl Louise, WA2SST, also resigned
on that dal e , hut is still carried on the C HC ~fem~rshi p

rolls . Perh aps if C HC President WA2PW I/WA 1AKE/
WR 2FTQ (they 're a ll his!) would be more precise In
doing his duty, thi '! situation could have been avoided .

I also wan t to thank you and W2GT for the write-up
of the "National Award H unters Culh" in Sept. CQ.
Our membership has grown by leaps and bound~200

members in seven months-s-and includes 5 Top Honors
winne rs and represent s five countries.

The current Xtr a {sic) N' ws Letter ( Kfi RX Editor/
Publisher} contai ns an item cta tmtna that NA HC ts
bein g sued hy Europe' s AHC (Award H unte rs Cluh) ,
On the contr a ry , we have been pleased to rece ive a leiter
of congratulations from AHC General Secreta ry John
vetamo. 0 1l2YV, on the formation of an award.. club
free of ties with KfiR X.

Aga in, thanks for the T op Honors Plaque and the
support given to NA IIC.

Harry "Smitty" Smith, WA2SAZ
IOR-24 71 st Avenue
Forest Hills 75, N. Y,

I
· I ~I \'
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I
I

Fo r f u rther tnrormetton . check n u mbe r 14, o n p8~e lOG
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only ~
c ents per watt

The bril liant new SB-34, SSB 4-band transceiver serves as you r recei ver and
exciter .. . t he new matching SB2-LA Linear furni shes the big bang! This ad­
vanced design power combo costs you only 644.50, unquestionably the lowest
cost per watt obta inab le! But thi s is only pa rt of the va lue story. SB-34 has a
built-in power supply, 117V AC and 12V DC ... needs no separate inverter . . •
con nects directly to the 12V car battery when you want the added pleasure
of 4-band mobile transceiver operation. There's just no comparable value!

SB2-LA LINEAR AMPLIFIER .. 249.50 SB-34 TRANSCEIVER ...... 395.00

Husky. heavy-duty. wi th I KWP.LP. input capabili ty
on 8ll-40·20·meters. 750 watts on 15 meters. this
exceptionally compact amplifier matches 58-34 in
general size and appearance. Operates per fectly
with 5B·34 but can boost the output of any 55B
exciter to a full KW. AC power supply is built-in.

4 ·bands , 80, 40 , 20, 1$ met ers • Full band switching
• Passive Irid input for resistive load to exciter. Drive:
60W or more depending upon the linea r amplifie r power
output • low plate voltaic (800 volts) and high plate
curren t · Ea sier on capaci tors, rect if iers, power t rans­
termers • Safer under environmen tal extremes ' High
fil ter capacity for dynamic reautauon • Bu ilt·in antenna
relars (2) . internal blockinl bias · Hl / l O power and
TUNE/ OPERATE switches · Panel meters tor output and
plate current • Six narauer-eenneetee SJES's are used
In ampli fi er · 115V AC power supply (bui lt· in) is au-seue­
state. Size: 51,:' ''H, I H 4"W, l1 ~"O , Wgt , 35 lbs. (apprx).

New . . . advanced ..• with important plus perform­
ance features! Transistors and diodes rep lace vac­
uum tubes (except for the 2·6GB5·s in PA and 12007
in RF driver) - equipment size is reduced greatly
- current drain lowered substantially. Example:
58-34 draws only 500 rna on receive standby.

Bu ilt· in supply for 12V DC and 117V AC • Power input:
135 watts P.E.P. (S lilhtly lower on 15 meters) • Fre­
quency range: 3175·4025 kc, 7050·7300 kc. 14.1 ·14.35
me, 21.2·21.45 me ' za -t ran ststcrs. i a-dtoces. r -zener,
t-va-actor . 2·6GBS 's PA, 1·12007 onve r > No relays ­
solid state switching _ breakthrough! USB or lSB setee­
table by panel switch · Collins mechanical utter - trans­
mit/receive · De lta receiver tuning· Solid·state dial
corrector · prew ired for VOX,1100kc cal ibrator eceesse­
r ies - both units are optiona lly available . Single·knoll
dual-speed tun ine. Size : 5"H , 11l,.. " W, 10"0. We ight 20
res. (Approx).

~'YTH EO~

SIDEBAND I 5 EI E I ENGINEERS

317 ROEBLING ROAD . SOUTH SA N fRANCISCO . CALIF.

Export sales: Raytheon Company, International Sales & Services, lexington 73, Mass, U.S.A.

Fur further infurmatiuh . c heck humber 15. o n I.age 1l1fo
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C. E. Price, W fl HPR
Pinewood F arm
Hem lock, M ich.

Controve rsyThe Big Radiation
Editor. CO:

I ha ve read the letter by SP4 Gera ld V. Gr iffi th
( LETTERS, Sept.) relat ive to the big cont ro versy about
KMIKA (" Learn By M istak es," May, CO ) and th e re­
act ion he received . Gerald makes seve ral sta tements
which are no t true a nd some assu mptions which I do not
believe can be substant iated.

In ta lki ng of conduction heati ng , he transfers from
inorganic metals to biologic material , some physica l
facts , an d such a tra nsfer ca nnot be made, T he ski n
effect on a wire o r piece of meta l is not th e sa me as the
ski n resistance of the hu man body, There is a dissipation
of r .f. ene rgy in the body which does not t ake place to
the same degree in metal. eve n in a so-called chassis
ground. H is wet fi nger an d th umb is st ill much sma ller
tha n th e a rea of mucus membra ne in the mout h; a nd
by his theory, a ll energy went th rough these poi nts with­
out a burn, yet the sma ll amount which reached the
fi llin!Zs in the teet h was sufficient to cause a bu rn. I don' t
believe it.

In G lassers big two vo lume M edical Physics the suh­
jcct o f "Conduction Heati ng." is not even ment ioned.
I do not be lieve it occurs in biological mater ial.

Ultrav iolet burn is no t a the rm a l bu rn; it is freque ncy
dependent. a nd only certa in wave lengths will cause
damage. Sunburn is due to ultra violet , not ther ma l effect.

Xcray reactions a re also no t the rma l burn s, nor a re
they ultraviolet burns, but are due to ionizi ng rad iation,
that is gamma rays, or beta rays, and with some iso topes,
a lpha ra ys. Since ionization can no t occur below a vo ltage
of about IS kvp, this type of react ion ca n be ru led o ut.

H arold W , M organ, M .D ., K"JTP
1312 Fourth S.W.
M ason City , Iowa

Sugar Coated Metering
Editor, CO :

Mr. D eMaw. W fl l HIS , wcnt a bit too fa r in " Sugar­
Coated Metering" in the Sept. issue. This method is fine
as lon g as th e mete r series resistor is a t least SO times
as large as the series resisto r across which th e volt age
drop is developed-tha t is, dow n to SO rna full scale for
the I rna movement d iscussed . T he erro r will th en not
exceed t he 2% uncertain ty inherent in the meter.

Any attem pt to increase the sensi tivi ty beyond th is
poi nt will resu lt in low read ing, however. In Chart 2,
fo r instan ce. it is eviden t that when the meter read s full
scale there will be S rna throu gh th e SOO ohm re sistor
pIus I rn a th rough th e shu nt ing meter fo r a total o f 6 rna,
or a 20% error on the low side. Similar ly, the e rror is
10% at 10 rna fu ll scale and 4% at 2S rna full sca le.

If round-value resistors. such as 500 ohms. are to be
u sed, accurate measurements on ra nges below SO rna
demand a 100 microa mp movement.

Remsen T. Schenck
Fra nklin 1I i11 Road
RF O J , Ha ngar, Pa . IROl3

U sed Callbooks

of time to enjoy the everpresent possibi lities.
It may well be that RTIV owes its pow er to generate

muc h of its thri ll to the devotion given it by Mr. Tucker
and ot her top ha ms. There's Merr il Swan, Rob w el t­
brech t, Herb Hoover , W ayne G reen, lTV Hoff , M r. RlTY
in Michiga n. Ra lph Lela nd, and locally. Ed Koch who
make RTfV the unparalleled ham activity it is. Thank s
to Ralph and Ed the slate of Mic higun lends in RTT Y
activity a nd M idlan d County leads th e state in " RTT Y
Dugs,"

As I sit he re en joying the added knowled ge of the art
of KlTY you have so gene rously impa rt ed. my wish to
you would be that a thousa nd more of us would write
yo u and exte nd our deep tha nks.

Editor, CQ:
T he othe r day a O X station asked me if I had an o ld

US A Cattbook which I no longer neede d an d if so, would
I he wi1l i n~ to send it to him. I d id not hav e one bu t was
able to obta in one from a friend and am send ing it to this
sta tion along with a OX Cal/book which I am replacing
current ly. Thi s gave me an idea . I am sure the re are
numero us Cal/hooks passed from hand to hand and even­
tually discarded , J am equally certain there arc deserving

A MOBILE
ANTENNA
FOR EVERY
INSTALLATION

The most versat ile, complete
line of mobile antennas for the
amateur market. Complement­
ing the well known line of
standard Heliwhips (160
through 6 meters) are the tri­
band HW-3, which with acces­
sory elements permits instant
choice of three of the bands
from 80 thru 10 meters; and
the KW line of high power
Heliwhips for 40 th rough 10
meters. Also, the HWD line of
portable or fi xed sta t ion short
dipoles for 40 th rough 10
meters, 8 to 16 feet long,
rated 1 KW. CV-3 147, CVS-2144
fixed and mobil e 2 meter gain
vert ica ls.

~O PRO __GO MARK

5439 W. fARGO AVE.• SKOKIE. ILL. G0016. 131ll OR 5·1500

DI VISIO N O F DYNASCAN CORPORATION

MARK PR€)nUCTS

Per fu rther Infor mat ion , check number 16. on page 106
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This HF Single Sideband Transceiver
meets Full Military Requirements
and is available off·the-shelf
at acommercial price.

It is the RF Communications Model RF-301

Now nomenclatured AN/URC-58

The Model RF-301 , 88B Transceiver
was designed by RF Communications as
a company product without government
support. It was designed to be used by
military customers in mili tary applica­
tions. Now in production, it can be
bou ght in quantities from one unit up
with short delivery (averaging 30 to 90
days ) a t a very modest price. The R F­
301 oasis a bout one- third of that nor­
mally pa id for mili tary transceivers with
similar characteristics.

RF-30 1, SSB TRANSCEIVER
Brief S pecifications

Freq uency Range, 2 to IS Me
Synthesizer: Can be tuned to 1 Kc increments. Provisions
for unlock ing synthesizer and tuning continuously.
PDwer Output: 100 watts p.e.p. and ave rage
Stabili ty: 1 part 10' standard. 5 parts 10' optional
Modes, USB, lSB. AM. CWoAlso FSKwith adapter.
Power Input. 11 51230 volts. 50/ 60 cycles standard. 12 or
24 volt DC with additional built-in module.
Size: Hi l 17 x 14~ inches . We ight: 59 pounds

Please con tact us
for furth er details . R F COMMUNICATIONS. INC.

1680 UN IVERS ITY AVENUE • ROC HESlER . NEW TOR~ 14610
For further informati on . check number Ii , on J>KKe l OG
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O X stations that can no t obtain Callbooks or cannot
affo rd the m. I would like 10 appeal to US hams to se nd
me their outdated o r retired Caltbooks , I. in turn. wou ld
offer them ( 0 O X sta tions at no charge. perhaps on a
priority basis to clubs a nd sta tions in remote parts o f
the wor ld where the bo ok s a re no t readily available.

If you think this is a worthwhile idea could you help
me by appea ling to US ("Q readers to sene me their
Caubooks which they no lon ger have use for ( both US
and O X books ) . I will pass them on to D X sta tio ns
along with a no te informing the recipient o f the name,
ad dress a nd .catt o f the d o nor.

Any co m ment s. suggestio ns o r assistance you migh t
offer will be greatly app reciated.

Mike G rossman . K2JWM
19 Rockled ge Ro ad
Hartsd a le, New York

Mike, the idea o f se ndi ng used Callhooks to D X sta­
tio ns is cert a in ly a great o ne. but I've got to dampe n
you r p ride a bit by say ing th at it's not a new t hou gh t.
For over six yea rs, our o wn H .4.M C UN IC doctor , Ch uck
Schaue rs. W6QLV ( now res id ing in Lu zern , Switzerla nd)
has bee n so ficlt ing used C{/llh fJokJ for Iorei gn di strtbu­
t tcn . O the rs, too , have lent a h and, including K6BX,
bUI Chuck's been at it longest, a nd is in the best posu jo n
10 channel the hook s to needy hams. I suggest you drop
h im a line to see how you ca n wo rk with h im 011 thi s
worthwhile project . H is address is : 4 Lutzel matt Sr ra sse ,
Luzern , Switlerland .- K 2MGA

THE UNIQUE
•

las indicated) pius Joymatch tuner-s
The complete syste ms listed below
comprise deluxe or standard Joystick
& everyth ing else requi red apart
from. exist ing tran sm itter and/or
rece iver.

VARIABLE
FREQUENCY ANTENNA

The OX Antenna for

a ny QTH !
Hear C1nd work tbe t spicy OX w ith
the Joystick-End the fru stra t Ion of
" hunk of wire " contceh-Now yOIl
con pu t ou l the kind o f signg l your

~••• ~••••••••••• &

: ORDER YOUR JOYSTICK NOW =
•

Full money-back GUARANTEE if you' re •
not co mpletely sa tisfied.

• suu nol convinced? Complete lhe coupo n •
• for a d elai/ed b rochure a nd testimonials. •

Please ship Joysti ck system checked below:
• 0 Complete De luxe Joysti ck Transm itting System •
• (Shpg. t o USA Incl. ) _ $24. 00 •

o Same as above, but Stand ard model ..__ " $21.15
• 0 Complete ueruxe Joystick Receivin g System I
•

(Shpg, 10 USA tnct.) _._ " $20.85 •
o Same as above, but Standard model $18 .00

• 0 comcrete Joyst ick Mobile System •
(Shpg. 10 USA Incr.j $21.10

• 0 Please send brochure s and testimonial s. •

• •Name Call ..
• Add ress .. •
• City Slate Zip·Code .

I Pa rtridge Electranics, Ltd . •
I PROSPECT RD. BROAOSTA IRS, KE NT, ENGLAND •

~••••••••••••••• ~
For f u r t he r inforlllll. t iun . check n um ber l~ . o n Ilage lOG

New Roch elle . New York
T he Communicati ons Club o f New Rochelle will hold it s
fi flh annua l d inner and ham get- to gether o n Saturday
evening, Decem ber lit 196.5 at tne Davenport C luh in
New'Rochelle. T here will be prizes o ffered . Fo r resc rva­
lions ($6.00 Each) a nd info rmation co ntact H enry M .
Wym bs, W R2GM N , 100 J oyce ROad . Hartsdale . N .Y.

,. ~:.: ",'-•• -':0,.."-.::ANNOUNCING

Berkeley. Californ ia
CQ ES QST de KI' F A is the title of a new program o n
ama teur radio p resented ea ch Sun day at 10: 1.5 a. m . o n
K PFA (F f\-194.1 mc ) . G ene Bergman . WB61R U p repares
the weekly program , which covers all a spects o f ama­
leur radio .

If you have had any in teresti ng experiences as a ham
o perator. a re a specia list in a particular category o f ham
radio ( U H F. RITY, O X . etc.) o r wou ld like to make
com ments o r suaaest fons for Ihe p rogrn rn . se nd you r
co m m unicati o n 10 WBf,IB U , c/ o KP F A, 2207 Sha ttuck
Ave .. Berkeley 4. C alif .

Gene , is a h igh sc hool so cia l scie nce tea cher and de­
votes h is spa re ti me to p rogra m mi ng and preparing the
weekly show. KP FA is a non -comme rci a l sta tio n a nd

•derives all its revenue from lis te ner su pport. T hou gh
nOI a n em ployee o f the st at io n. Gene . spends between
Rand 12 hours a week getti ng Ihe prog ram together. T he
su bjec ts o f Ihe program a re gea red str ictly fo r the ama ­
teur : a nnouncements of radio cl ubs, speeches recorded
at hamfests and co nventio ns, a nd general information
fr om peri odi cals wlrh occas iona l interviews keep the
program interest in g a nd timely.

Correction
In th e Sept ember issue on p age 99, W,50 MJ is listed a s
QSL Mana ger for VP2GL. W ,50 MJ is no t the Q SL
Manager for V P2GL.

In the O ct. issue o n page .5.5 under "wnere You C an
Gel An A I'X ·6", Be Electronics is listed a s se lli ng Ihe
unit used, with tubes, for $17.0fl. BC Elect ronics, 2:\:\3
S. Michiga n A ve., Ch icago , n otifie s U ~ tha i they on ly ha ve
used u n its, less tube s for sa le at $7..50 ea ch .

Iro nsm itter wos designed 10 produce
- yes, even fro m ins ide a n cpcrtment
or homel

A lifet ime of experience and an ten na
" kno w -ho w" hos gone in to Ihe develop­
men t of thi s re vol ut io nary "ve- tcb!e Fre­
que ncy Ante nna " on wh ich World Potents
e re pend ing . Unifor m ly excellen t perform­
once on a ll bonds from 160 thru 10 me lers .
The Joys tick 's sp ecial molching end feed ­
ing sys tem insu res top effic iency on C1ny
fr eque ncy. Complete sys te ms tire cvcllcbl e
fo r • .w .L's ond mobil e , 10 0 . Thouso nd s of
Joyst ick. ore in un c rcund the world .
Heshl Indoor Joystick spo ns Ihe eo rth on
3.5 mcs .
ZL4GA reporh : I contocted G5WP on 3504
Kcs wi th IN DOOR JOYSTICK ond tim
REALLY AMAZED" (569 BOTH W AYS).
W3AZR reports , Q SO w ith W2 EQS on 160 .
W2EQS wes 589 on his 160M DIPO LE (the
well know n Atlo ntic Sptlnner l) and 56{79 on
tin INDOOR JOYSTIC K ,5 ' UNDERG ROU ND
IN BASEMENT I I I I I

SIZE 7'b"
VERTICAL

2'3METRES
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3-4DDl triodes
power new Henry Radio
2 Klinear amplifier

Henry Radio Co.'s new 2 K linear ampl ifier Is sure to become a classic in its field. With an
ultimate simplicity of design, It covers the 80, 40, 20, 15 and 10 meter bands for SSB, AM, CW,
FM or Rny . It provides Pi-L plate tank output circu it for maximum attenuation of unwanted
harmonic output and resonan t cathode input circuit for finest linearity and minimum drive re­
qu irement. The best possible performance was demanded of this new linear amplifier. That's
why Henry Radio chose two rugged, original design Eimac 3-4002 grounded grid t r iodes. De­
signed especially for zero-bias operation, these two Eimac 3-4oo2's provide 800 watts of plate
dissipat ion and make possible simplicity of equ ipment design with no
screen or bias power supplies requ ired. For complete information on Eimac
zero-bias triodes write Power Grid Manager or contact your local EIMAC
distributor. EIMAC-a divis ion of Varian Associates, San Carlos, California.

Fur f urther in formalion, check number 19. on palle l OG
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MASTER MOBILE'S NEW

SLEEK & SLIM
FOLD· OVER ANTENNA &COILS

CLUB

ronUM

.504 Bcach 43rd St., Far Rock aw ay, N .Y. 1169 1.

AL SMITH,':' WA2TAQ

M
OST a mateur radio clubs will have co m­

ple ted their e lec tions th is month and
the new ly elected officials will be tak ing

over the reins come Janua ry 1st. And ... most
amateur radio clubs will just breeze along with
no thought of conducting an insta llation cere­
mony of any kind .

Th is lack of ceremonial splendor in amateur
ra dio is a point the CLU8 FORUM will consider
th is month.

You can go down the line of organizat ions
from loca l civic groups to world wide veteran
and fraternal organiza tions and yo u'lI fi nd that
few do not ho ld an insta llatio n of officers. Th is
swearing in ceremony is an important part of a
clubs program and is usually the signal for a
big night.

By far the topic mentioned most in the CLU B

FORUM ma il bag is "how ca n we keep interest
in the club." Also mentioned is the de sire for
new act ivit ies. T here's no doubt that fre sh ideas
are pertinent to club surv iva l. Yet the older
act iv it ies can still hold member interest if prop­
erly conducted.

Many clubs have a problem in findi ng mem­
bers who are willing to take on responsibility of
leadership. One big reason for this is a lack of
incentive (that word agai n) to take o n an offi ce.

If one is expected to do more th an the other
members of the club then there should be a way
to attach the needed prest ige to the office rs. If
there is no air of importance attached to holding
office. then your club is missing a good thi ng.

The offi ce r positions in any club ....hould be
coveted rather than shunned. T he question now
is how to find wa ys to supply the prestige needed .

To start our newly elected officers off o n the
pre stige trai l. what co uld be better tha n an in­
sta llat ion of offi ce rs. Actua lly there is no stand­
ard procedure in our avocat ion . However the re
is one ceremony authored hy this wr ite r which
has appeared in the yearly ARRL club bu lletin.
T his procedure see ms to fi ll the hill and we
include it here for you r co nsidera tion.

Insta lla tio n Procedu re

Installing office r takes over the meeting. For
the ceremony he (or she ) requests the Sgt. at
Arms to escor t a ll new ly elected offi cers to the
rostrum wit h the except ion of the Presiden t.
Officers to be insta lled face the installing officer
who says :

'- ­-'--'-

10 -15 -20-40 -80
METERS

•

New 36" and 48" Stainless Steel
layd own Extension used in con­
junction with miniaturized coils,
ca pable of handling 500 Watts
AM. Adjustable one-piece whip

and coil moves in and out of resonant
frequency. Coils are 2'18" in dia., lengths
range from 2" to 7" depending on de­
sired band operation. Antenna coils de
signed specifically to handle high power
mobile operation while utilizing the
small streamli ned antenna design nor­
mally desired for low powered mobiles.
Extension lays over at 18" . Extension.
coi l and whip maximum height 82" .
Constructed of stainless steel with brass
fittings. corrosion resistant, weather­
proof. Slim locking sleeve holds a rigid
vertical position, extremely convenient
in clearing garage doors. car ports
and low overhangs. Extension terminates
in a %"·24 stud at both ends for
add itional uses.

EXT.
AM ·29

AM·29 36" Stain. Steel l aydown E,t
Breaks at 18" (fender or Oeck Mt.) ..... $11.95

AM·35 48" Stain. Steel laydown Eat.
Break at 36" (for Bumper Mt.) 14.25

AM·30 80 Meter Coil & Whip 9.95
AM·31 40 Meter Coil & Whip 8.95
AM·32 20 Meter Coil & Whip 7.95
AM·33 15 Meter Coil & Whip 6.95
AM·34 10 Meter Coil & Whip 5.95

DEPT. CO A REA CODE 21 3, 731-2551

BANOWIDTH RESONANT fREQUENCY
10 Meters - Approx. 100 to 120 KC
15 Meters -Appro' . 100 to 120 KC
20 Meters-Appro, . 80 to 100 KC
40 Meters - Approx. 40 to 50 KC
75 Meters - App tox. 25 to 30 KC

POWER RATING: AM·de input. 250 Watts · SSB·de input SOO Witts

COil AND
WH IP

For f ur ther Infor ma tion, check number 20. on page 106

20 • CQ • Decembe r, 1965



For the ham

who has practically

Dec. 25th ," everything...
~ add lfo1PtA

f7J. ~hUM - M.D. #9'.~/flU~- M.D•

--vtf.-« '~~AQ~LV~
.-.....e--__• .~ - .. ~-tF- ot..o( - r.:--"",,..,e.-.
~-c.' A ,rt,..- -?.. -, ,, r.. N .

•

lfahM COOAX'M
COOAX - the automatic keyer that puts
rhythm-srnooth CW at his fingertips. Never
anything like it! Feather-touch double paddle
is automat ically timed for 5 to 50 WPM. Oper­
ates block grid or into mike jack lor VOX or CW
on either sideband. Monitors his signal, too!

,,=,=-MOd. 1361 $92.50 (less batteries)

lfahM PROTAX'M
A must! Brand new Coaxial Antenna Switch
that automatically grounds the antenna sys­
tem when the shack is shut down. Handles a
full 1000 watts . .. comes complete with knob.
escutcheon plate with erasable marking pan-
els. ( mounting bracket on Model 376)
Model 315
6·position rear axial connectors $13.95
Mod.1 376
5-pos ition side radial connectors $12.50

1fa1MA CLiPREAMP'M
You can give him that increased "talk power"
he talks about with the sensational ClIPRE·
AMP. Solid state, self·powered and compact it
installs in a jiffy in the mike line ot eithe r
mobi le or fixed rig. Great for that added punch
wh en aRM and band conditions are tough.

-:;-_.::o.::=====M:,O_d.1372 $21 .95 (less batteries)

•

,

-.~. 1 .
I!! .'~ (f.i••

. - , '

II •••

The structually strong­
er mobile antenna that
puts a stronger signal
out - way out! Engi­
neered to last car after
car, rig after ri g! Oper·
ales all bands with only
a coil change ... fits
any standard mount.

He's a wise cookie, old Doc Santa! Figures every ham to be the smart guy he actually is and pre­
scribes a simple "Add Waters" to improve his amateur operating. Could be Santa himself is some­
thing of an operator . . . and agood one, too! How else could he know that any pieceof "Convenience
Engineered" Waters gear would make even the well-equipped ham the happiest ham on the holidays?
And long, long after, for that matter!

Mast 37ll-1 . . . .$12.95
Rad iator Tip

37ll-2 $ 9.95
Co il 37ll-75 $15.95
Co il 37ll-40 $14.95
Coil 37ll-20 .•.. $1 3.45
Coil 37ll-15 • ... $12.75
Coil 370·11 $11.95
Coil 37ll-10 $11.95

AUTO­
MATCH'M

MOBILE ANTENNA

WATERS
!A*.J\. MANUFACTURING INC.

WAYlANO, MASSACHUSETTS
WATERS PRODUCTS ARE SOLD ONLY THROUGH WATERS QUALIfiED DISTRIBUTORS

For f u rther- i nformation . ...heek number 21, on pain" lOG
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Foll owing the oath the installing officer pro­
clai ms : " I now decla re you dul y installed." He
will then request the group to face th e member­
sh ip and announce: "T his is your slate of officers
for (year) wi th yo ur support they will
guide your club for the ensuing yea r:'

T he insta lling office r then direct s the Sgt . at
Arms to seat the insta lled officers and then re­
quests that the newly elected P resident be brought
before him. T he insta lling office r then repeats
the installation ceremony duly in ..taJling the
club President. Followi ng the oa th the President
takes over the meeti ng. makes a short speech or
comments. then returns the rost rum to the in­
stalling officer for comments. There you have it.
You have only to get your grou p together and
make it an enjoyable occasion. Remember that
we have few activities in which other than ham
members can take part. T his is a good chance
to invite the XYL and members of the family.

A good recipe for a small installation would
possibly be : Take one regular meeting, add a
small buffet with soda. coffee and cake. In vite
all families. sprinkle a few prominent public
officials. add a dias. hold a swearing in ceremony
and you have an installation.

Consideration should be given to in viting your
A RRL D ivision D irecto r as installi ng officer.
This will give your club a chance to meet this
official and perhaps provide an opportunity for
a good question and answer session.

By all mea ns be sure to in vite local govern­
ment officia ls. This will afford an o pportu nity to
blow amateur radios horn so th at othe rs will
know of our public serv ice activ ities. One o ther
ve ry im portant consideration should be to invite

"You have been chosen by your Iellow mem­
hers 10 lead your club for the comi ng year. The
responsibility of leadership now fa lls o n yo ur
.. houlders . It is your duty to se t the example not
only for your fellow club members but to a ll
radio amateurs. T his ca n be done by your fa ithful
attendance at club meetings and activi ties. and
by doing your utmost to su pport your clubs pro­
grams. and as exemplified by your ow n on the
air operating pract ices. ... You will now repeat
after me. giving your name whre I give mine."
Insta lling officer now gives oath of offi ce as
follows :

I. . BEING
D ULY ELECTED SOLEM NLY SWEAR TO
UPHOLD T HE C ONSTITUTIO N AND BY­
LAWSOF T HE AMATEUR
RADIO C LU B. A D TH E RULES AN D
REG ULATIO NS O F THE FEDERAL C O M­
~lUNICATIONS COM M ISSION. I WILL DO
MY UTMOST T O FU RT H ER THE P RO·
G RA MS OF TH E _

A MATEU R RADIO C LUB AND PRO M ISE
TO SU PPO RT TH E CLUB IN ALL ACT IV I­
T IF_~. I WILL DO ALI. POSSIBLE TO KEEP
U P TH E STA NDARDS OF A MATE UR
RADIO BY MY OWN OPE RATING PRAC­
T IC ES. I W ILL WHEN C ALI. ED FOR ASSIST
~IY COM MU N IT Y IN T IME OF NEED.

loud and clear! That's
aIways the way with
Aermotor. Eighty-five
mile-an-hour winds
won't tip, tilt or topple
these towers. They sus­
tain 1500 pound loads
without guy wires. Avail ­
able in 20, 33, 47, 60,
73, 87 and 100 foot
heights. Type MI-98
with 2·inch pipe top is
shown. Other styles
available.

3-POST

SELF-SUPPORTING

I STEEL

1 ANTENNA TOWERS

AERMOTOR
7OWe14-

SINCE 1888

BROKEN ARROW, OKLAHOMA 74012
For furt her info rmution, check number 22 , on p!l. lle 106
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MS-4
Matching Speaker

T-4X
Transmitter

May
the joys of
this season

be yours
along with all the
Drake Ham Gear

that will fit
under your

Christmas Tree!

T-4
" Reci ter"

RV-4
Remote VFO

R-4A
Receiver

TR-4
SSB Transceiver

I

I
I

I

Best Wishes
from all the Radio Amateurs at

R. L. DRAKE COMPANY
M IAMIS BURG, OHIO , 45342

F or further information . ebeek number 2:\. on PRill' 106
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a distinguished guest such as the editor of the
local paper.

With the holiday season approaching I would
now like to extend my very best wishes for an
enjoyabl e holiday to all. And wouldn 't it be nice
if Santa would leave at least a KWM II under
every hams Christmas tree. Merry C hristmas
and a safe and enjoyable New Year.

73 AI. WA2TAQ

ACOUPLE of months ago we mentioned in
ZERO BIAS an all-powerful group called

"They" upon which the blame for most any
dastardly deed is always placed. Any reader hav­
ing a pet gripe was asked to send it along to us;
the best "Why Don't They, . ." would win a o ne
year subscriptio n to CQ. We received quite a
number of these pet gripes and below are a few
which we thought were part icularly good.

The free o ne year sub goes to K7NCP.
Ra)' wfnlecke, K7NCP writes Why don't

"T hey" wait unlit I get on the air befo re the y
begin complaining about TVI?

A month ago I moved my mobile home to a
new trailer court. T he second week I dug the
hole for my tower; the third week the tower
was assembled and insta lled. T he fourth week,
"They" told me that I was ruining TV recept ion
and causing radio's 10 buzz. All I have up is the
lower. No antenna, no lead-in!

Phyltls McCarth)', ' VA21I VH, says: Why don't
"They" learn to carryon a conversation? I go
wild when, after talking for 10 minutes on vari­
ous subjects. "They" come back and say " Fine
Business and back to you" with absolutely no
comments on any of my QSO!

Dave Williams, K711MII wonders: Why don't
"They" build more rigs using type "45" a nd
"2A3" tu bes so I can use all the spa re tu bes and
batteries I've saved?

"Oils· lIeyer. K8CfR (again): Why don't
"T hey" use GMT? Imagine a sked. "Meet yo u o n
14300. 1735 PST Wednesday the 18th. Not sure
what th is is in GMT but sure you can figure il
out:' Or "1 645 MST:' Thai doesn't mean any­
thing to anyone but the mountain people.

"They" should use GMT for all ham logging
and activities.

Asks Lew Clark, \VA2TOV: Why don't "They"
dump the contact who always maintains "We
put up a new beam:' o r "We adjusted the rig: '
Instead of " I put up a new beam: ' or " I adjusted
the rig?" Where do some of these fellows get
all the help?

Says G eorge M a n )', W6BIL: My pet gripe is
the guy who calls CQ OX over and over again
without signing h is call . How the devil are you
supposed 10 know if you are DX for him or not ?
After a series of CQ DX CQ DX CQ DX for
abo ut three minutes he finally let s you in o n the
secret of who he is! Nuts!

I'm in favor o f disqualification for any sta tion
that call s CQ DX in a DX Contest!

••••

VEROBOARDS

VEROBOARD KITS

SPOT FACE CUTTERS

PK·5 5 Veroboards & 5 projects
to build $ 1.95

6K·6 6 Veroboards & spot
face cutter w/inst. .... ...... 5.95

V6K·7 Complete laboratory
development kit 29.95

No. 6·1 3.3" x 3.5" with .2 x .2 grid .. .. .75
No. 6·2 2.5" x 4" with .156 x.1 grid.. .. .60
No. 6·3 2.5" x 6.9" with .156 x 1 grid .SO
No. 6·4 2.5" x 6.9" with .156 x 1 grid.. .95
No.3 4.6" x 5.S" with .2 x .2 grid 1.75
No. 20 3" x 4.5" with.2 x .1 grid 1.75
No. 25 4.5" x 6.5" with .2 x .1 grid 2.65
No. 91 3.6" x 17" with .156 x .1 grid .. 4.05
No. 125 4.7" x 5.9" with .1 x.1 grid .. 2.50

PI. cu o . ettd tho fo llowin1ll ord. r. I C1 '" ondolintl che ck •

fOt' (N.V.S. r••idonh odd loc::al 101•• to ... ) •

No. 2020 for .2" x .156" Veroboard 1.50
No. 2021 for .1 Veroboard 2.25

___V eroboard No. @ _

__-"Sp ot f a ce Cuners@ _

: VERO ELECTRONICS INC.

• 4 8 Alle n Blvd., farming dale, Now York

••
• _ _ Kit No. @ •

• •• •• •• Nam,LO •

• Addre.. •

• •
~•••••••••••••••!

F or f urther information , check number 24. on pag e lOG
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Introducing...
The HEATHKIT®8B·I00

lSO-Watt, SO-10 Meter SSB Transceiver 0 0 0 0 0 0 $360.00

• Full five band transceive sse & CW operation, 80-10 meters
• 180 watts PoE.P. SSB-170 watts CW • Switch selectable
Upper/Lower sideband/CW operation. Operate PTT & VOX
• VOX-operated CW with built-in sidetone • Can operate crystal
control in the transmit mode with variable tuning of receiver
or can operate crystal·controlled transceive mode-excellent
for net control. Separate offset CW carrier crystal for clear,
pure CW note. Triple Action Level Control TM • Built-in 100 kc
crystal caibrator • Enclosed relays for quiet, trouble free oper­
ation • Heath SB-Series LMO (Linear Master Oscillator) pro­
vides truly linear tuning with 1 kc dial calibration-less than
100 cps per hour drift after warm-up-400 cps accuracy. Per­
fect companion for HA-14 KW Kompact or SB-200 final am­
plifiers • Fixed station operation with HP-23 power supply­
mobile with HP-13 & SBA-l00-l mobile mount for quick
plug-in/quick disconnect mobile installation. Fast circuit board
assembly. Simple alignment-requires only a VTVM with RF
probe, a dummy load and a broadcast receiver

If you are considering the purchase of an SSB transceiver, we urge you llr...
to read every word on the next two pages before deciding. ,-
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Heathkit SB-1 00-The SSB
The Newest And The Hottest Of The 5B-Series!
Here's a complete 80 through 10 meter l BO-watt
SSB transceiver. It includes all of the high-per­
formance features you've read , heard tal ked
about, o r experienced on the already famous
Heathkit SB-Series Amateur Radio Equipme nt
. .. plu s 5-band coverage with fast , simple band­
swi tching and tune-up ... alte rnate "remote"
power supplies for fi xed or mobile operation . . .
new Heathk it Switch-Board " coil and band­
switch asse mbly . .. and a new ALe control
circuit (TALCTM) tha t allows even greater varia­
tion in speech level. All this and more in the
new S8-1 00!
H ere 's Engineering That Sets The Pace For The
Industry! T he Heath SB-Series crystal filter fea­
tures a 6 pole latt ice fi lter (6 ind ividual crystals)
to produce a superior 2 to I shape factor for
sha rper receiver tuning . . . grea ter sideband
suppression. The filter 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
rejection. What's more, the ent ire fi lter assembly
is hermetically sealed to retain its published spe­
cifications just as they were when "checked out"
at the time of production. Compare these specifi ­
ca tions with any other SSB filter on the market!
Improved Heathkit Techniques Produce Better
Than Factory Assembled Results! T he new
Heathkit Switch-Board 1M coil and bandswitch
assembly virtua lly eliminates the troublesome
point-to-point wiring of tuning circuitry . . .
eliminates the cri tical job of "lead dressing"
requi red in "wired" ci rcu itry. Here the assembly
procedure is simplified fur ther by a removable
switch shaft which enables easy "stacki ng" of
the indi vidual 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 Consistent ' Vith Maximum Versatility.
180 watts P.E.P. is the best transmitter power
level for most hams. This power level permi ts
using the right tubes for the job and does not
require eliminating useful features to pay for
increased power. The 58-100 produces a "bare-

26 • CO • December, 1965

Rig You've Been Waiting For
foot" signal comparable to the higher power
transceivers and is ideally suited for dri ving a
grounded grid linear for a really big signal with­
out the problems of excessive drive.

TALC 1 M (T riple Action Level Control ) Sets
New Standards For Automatic Level Control.
Control from three separa te circuits is combined
in TALe l M to provide greater speech com­
pression ... allow for even more vari ation in
speech level . .. and boost the performance of
the 58-100 still higher.

Operating The 58-100 Is A Pleasure ... Like
Driving A Finc Automobilc! Select the band, dial
the frequency, peak-up the preselector, and tune.
Receiver and transmitter bandswitching is simul­
taneous. T he preselector control peaks up the
driver. Final tuning is quick, sure. and positive.
And for CW op's who prefer headphone listening,
there is a separate headphone level contro l 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 ro und tables.

Order The SB-lOO For The Best Value In SSB
Transceivers .. . Regardless! We invite com­
par ison of the complete SR-IOO specs on the next
page with those of any ot her make SSB trans­
ceiver. Also consider circuit design as rel ated to
inherent stability, use of quality components and
fine mechan ical construction, cost of companion
power supplies and linear amplifiers, band cover­
age in view of increasing to and 15 meter activity,
ease of circuit fam iliarizat ion with rega rd to pos­
sible maintenance, and resale value. You will
agree that the S8· toO is the best investment you
can make in amateur radio eq uipme nt. (Rec­
ommended for hams with previous electronic
or kit construc tion experience.)

Kit 58-1 00, 23 tbs ., $36 dn., $3 1 rna $360.00
S8 A·l00·1, Mobi le Mounting Ki t. 6Ibs $ 14.95
GH-12, Mobi le PTT M ike. 2 lbs . .•• .•• .•• .• . $ 6.95
HDP·2l , Communications Microphone, 4 Ibs.. .. no
money crn., $5 mo•. . . . . . . . . . . . . . . . • • . • • . $ 29.40
Ki t HP.13, DC Power Supply, 7 lbs . • . no money dn.,
$6 mo.... ..... •.. •... .. .. . .. . .. . .• ..•• . $ 59.95
Kit HP-23, AC Power Supply, 19 los. . . • no money
dn., $5 mo.......• •. • • • •. ••.•••••••• •••• $ 39.95
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Better than factory assembfedl - eectlon ­
a l ized c ircu i t board con struction, a mrru­
m um of pctnt-tc-pclnt wiring, the use of
pre-assem b led w iring harnesses, plus the
personal care given to k it assem b ly assu re
the quality you demand.

Just how hot ca n a sse tran sceiver be?­
Heath S8-Series leads in amateu r rad io
electronics. Modern ci rcui t ry, sel ect com­
ponents, ample shield i ng, and th e roc k­
stabl e Heat h l MQ give the 58·100 pace­
setting hi gh performance.

58·1 00 SPECIFICATIONS-h u l"'lr ' I clion : Slnsil ivlty: l esl thon 1 microvolt for 15 db signa l
plus nctse . tc. octse rotio for sse opera tio n. ssa 1.1 , (II..- lly: 2.1 kc minimum Of 6 db down,
5 kc mOllimum a t 60 d b d own- 2 : I nom inol sha pe la clor-6:60 db . Inp",t impedone. : Low
impeda nce fo r vobctcoced coo ... Io l input. O", tp ", ' imped a nc.: Unba la nced 8 a nd 600 ohm
speaker , a nd h ig h impedance headphone. Power o ",tp",t : 2 w atts w ith le u Ihon 10 % d tstc rt.cn .
5",p",rio",s ru p on ,, : Image and If reject ion be tter Ihon 50 d b. Inle rnol sp urious s ig na ls b el ow
e q ui va le nt c ntennc input of 1 microvol l. Transm itt ., " etion : DC power inp ", ' : 5511 : 180 w a ll s
P.E. P. conti nuous vo ice . CW: 170 woII$-50 % d uty -cycle . RF power o",tpl,lt : 100 wctts on
80 thro ug h 15 mele rs; 80 w a lls on 10 meters (50 o hm oc nreo ctjve lcc d }. OUlput impe donu :
50 ohms 10 i s ohms w il h le u then 2 : I SW R. Oscil la to r f. edthrough or mill" pro d",cts: 55 d b
below rcted output . Hormo nie radlolio n : 35 db be low rcred oulput. Transmit -re u ;ye op era .
ti on : 558 : Pu5lHo· tal k o r VOX . CW: Prevtded by o pe ra ling VOX from (I keye d lone , using
g rid .bl ock keying . CW s id e -to ne : Inte rna lly sw itched to spe a ker in ON mode. Ap p ro x, 1000
cps lone . Microp hone inp ut impedo nee : High impeda nce . Corrier s"'ppre .. io n : SO db d o w n
from sing le · lo ne cvtpvt . Unw onted sid eband suppre..lo n: 55 d b d own from sing le ·lone
output 0 1 1000 cps re fer ence. Third o rd e r d islort ion : 30 db d ow n from two-tone output . No h .
le " . I: At least 40 db below s ing le-lone carr ier. Rf comp re..ion (TAl CTMI: 10 d b or g rea ler
o t . 1 rna fina l g rid cur re nt . Genera l : Fre q",ency cove rage : 3 .5 10 4 .0 ; 7 .0 to 7 .5; 14 .0 10 14 .5;
21 . 1 to 21 .5 ; 28 .0 to 28 .5; 28 .5 10 29 .0; 29 .0 10 29 .5 : 29 .5 to 30 .0 (mega cycle s). Freql,len ey
stobilily : Less t ha n 100 cps pe r hour a fte r 20 mi nute s wa rmup f ro m no rma l a mb ient conditio ns.
Le ss Ihan 100 cps fo r ±10 % line vo ltag e va ria lio ns . Mode. of opero t io n: Selectable uppe r
o r lower s id ebond Isvppressed ca rri e r) a nd ON. Dio l a CC l,l roey_ " re setlo bili t y" : W ilh in 200
cps on all bands. Ele ctr ical d ial erCCl,lrocy : W ilh in 400 cps ahe r calib ra l ion a t nee -est 100 kc
po int . Dial ",e ehon lsm b ocklo sh : Le ss t ho n 50 cps. Co librer lion : 100 kc crystal. Al,ld io
freq", en y re spo n,, : 350 to 2450 cps ±3 d b . Phon. poteh Impe d ernce : 8 o hm o r 600 ohm
receive r output to phone pc tch: h ig h imp ed a nce p hone patch input 10 t ru nsmitter , Fronl pone I
controls ; Ma in (LMOI lun in g dia l: Drive r tun ing o nd Prese leetc r, f ino l l un ing ; Fina l loa d ing :
M ic ond ON l eve l Ccntrof Mode switch; Bo nd sw ilch; Funct ion sw ilch; OSC Mod e swilch;
Me Ie r sw ilch: RF Ga in cont rol ; Aud io Ga in control. Inl.rna l contr ols: VOX Sens it ivity; VOX
De lay; An ti ·VO X; Carrie r Null lco nt ro l and ca pacilor) ; Mete r Ze ro conltol; ON Side -To ne Goin
contro l; Relct tve Power Mete r Ad just conlr o l: P.A .-Bio s; Phone Vo l (hea d phone volume l;
Neutra liz ing . Reo r Ap ron conne ctio ns: (IN Key jock; 8 o hm outpul; 600 ohm ovtpvt . Pho ne
pc teh in p ut; ALC in put; Power a nd a cee$$Ory p lug ; Rf o utpul: Anlenna switch; Rece iver
Anlenno . Pow . r , eq", iremenh : 700 to 800 volts 0 1 250 rna; 300 va ils 01 150 mo;- 1 10 volts
a t 10 mo ; 12 volts at 4 .76 amps . Cab inet d ime ns ion. : 14 ~. " W)( 6 '/. " H )( 13 '/. " D.
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The parts for the 100 kc calibrator as mounted on th e
printed-circuit board. The osci llator is at the left, the
ha rmonic generator at the center and the 100 kc crystal

is at top center.

Harmonic-Rich

100 Kc Crystal Calibrator
BY WILFRE D M. SCH ERER,* W 2AEF

T
H ERE are many occasions when a 100 kc
crystal calibrator comes in handy, part icu­
larly if you're operating near the band

edges or if you wish to otherwise check frequency
points for rece iver. transmitter or v.f.o. calibra­
tion, but many receivers, especially those in the
transceiver cla ss, are not so equipped. As an
accessory, a transistorized calibrator is about
the simplest and most convenien t type to build
and handle. It also lends itself nicely to mobile
use or other portable appl ications in the field ,
on the bench or in the laboratory not only as a
frequency reference, but also as a signal source
for various uses. I

Unlike many solid-state calibrator circuits
we've tried out. the one in the unit described
here is easy to get going, ca n be rubbered to
exact frequency. is stable and has high output
with strong harmon ics up to at least 150 mc ali
evidenced by its 54-5 signals on most of the
popular 2-meler transceivers. \Ve've also bui lt

"Technical Dnector. co.
IFor runner details SC'~ "A SI~P Anenuator for Receiver
and Test Applications" CQ. Oct. '64 page 43.

the calibra tor in a completely self-contained and
handy package. eliminating the breadboard as­
pect with dangling battery wires as is so often
found with most of the models described hereto­
fore .

Our calibrator has two transistors with cir­
cuitry as shown at fig . 1. QI is a 100 kc crystal
oscilla tor and Q2 is a harmonic generator. The
oscillato r fu nctions in a tuned-collector circuit
with feedback to the base through the crysta l
which can be adjusted to exactly 100 kc with C t.
A high value collector resistor is used for Q:!
which is then easily driven into saturation by
the oscilla to r to produce an output with a clipped
or squared waveform rich in harmonics.

Two output jacks are provided which are con­
nected in parallel in order that the receiver an­
ten na input may at all times be connected to
both the opera ting an tenna and the calibrator,
thus eliminating the need for interchanging
interconnect ing cables when the calibrator is
to be used. o r for digging into the rece iver to
make permanent connections.

In the event the receiver is part of a transceiver
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Fig. 1-Circu it diagram for the Ha rmo nic-Rich Calibrator. Specified tran sistors or their equiva lents shou ld be
used. Resistors are !h watt a nd may vary by ± 25 %. LI is 2.5 mh, Millen # J3OO-25oo sub-miniature iron core

d . chok e.
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Fig. 2- Place rr.e nt of calibra tor compo nents on the front of the Ve ro boo rd. Solid doh indicate soldered
co nnecHo ns on the rea r. Break in cop pe r stri ps o re mode a t points ma rked X. Ho rizonta l lines between holes
ind ica te pa rt of board foils that o re active ly e ng a ged in the circ uit. Holes at A ond B should be drilled to size

# 26 for 6-32 mounting screws. The two jumpers a cross the battery hold it in place .

where the transmitter output a lso is applied to
the antenna line. Q:! o rdi na ri ly could be damaged
by the r.f. power; however. to avo id this pos­
sib ility. the calibrator o utput is d iscon nected
from the antenna circuit and is grounded when
th e batte ry switch is turned off . Safe opera tion
is realized as long as yo u remember to sh ut ofT
the calibrator! If you tend to be a bit absent
m inded. it is sugge..ted you subst itute a momen­
ta ry contact push-butto n type switch tha t must
be held on while th e cal ibra tor is in use.

Construct ion

The components for the calibrator are
mounted and wired on a printed-circuit board
tha t is insta lled in a 21,4 " X 21.4 " X 4" Minibox.
T he type board used is a Veroboard which comes
backed with st rips of printed-circui t fo ils tha t
e limi na te the need for doing your own etching .
Detail...rbout these "made-to-orde r" boards may
be fo und elsewhere in Ihis issue.a

The board should fi rst be cu t dow n to size
2" X 3~ "." This may be easily done by using
a pair of diagonal cutters to snip along the rows
o f holes in the Veroboard where the cutting is
required.

Next. drill o ut the specified holes for the two
mountin g: sc rews. See fi g. 2. Afte r th is. place
the board ce nte red in the :\.tinibo x with about
1/ 16" clearance a t the sides so tha t the cover
may slide on properly. T hen mark the hole lo­
ca tions o n the botto m of the box and drill ::26
hol es through it acco rdingly. Th is will fac il itate
accurate hole locat ions for la te r insta lla tio n.

F igure 2 shows where the paris are 10 be
mounted and how they are automatica lly inter-

e'Ctrcuu n oa rds-Quick an d Easy" page 35 this issue.
.IU l>C 4" boa rd with .156" X . 1" hole mamx as furnished
in Veroboa rd Kit UK-6.

connec ted by the fo il strips on the Veroboard .
The points a t which foil-breaks are to be mad e
are al..o indicated . The tra nsistors may be wired
a nd soldered directly to the circuit ; however. the
use of transistor sockets will avoid possible
damage to th e tran sisto rs during soldering, and
perm it convenie nt inte rcha nging of transistors.
The socket.. a re the G .c. type ltl-918 wh ich
have terminal pins tha t are long enough to be
inse rted through the board holes. They are avai l­
able at most parts stores.

The 100 kc cr ysta l holder is placed flat on
the board and is held in place with connecting
lead .. soldered to th e board fo ils and the crystal­
holder term inal pins. A wire soldered to the top
of the holder case and the board ad ds add itional
support.

Instead of us ing a hard-to-find ba ttery-holder

The cir cuit board for th e calibrator is mounted in a
min ibox o n ~ ~ " spa ce rs. Not shown, is 0 heat sink mad e
of a small fu se clip wh ich was later instolled on th e
oscilla to r transisto r to th e rma lly sta bilize it wh en power
was a pplied . Th e phono jocks are at t he top of th e right
side o n which t he switch is mounted just above th e

battery.

December, 19 6 5 • CQ • 29



Rear view of th e Vero boa rd on which the co lib rotor is
bui lt. The compone nt leads that have been inse rted
through th e holes are so lde red to the ho rizonta l
copper st rips (or fo ils) that are ready-mode on the
board. Breaks are mod e in the strips wherl! necenory
to isolate circuit e lements. Three of the breeks may
be seen to the righ t of center o n the 3rd, 4th and 5th

, tri ps from the bottom.

cl ip. the ba ttery is clamped to the board with
two wire loops around the ba tte ry with their
ends pushed thro ugh the boa rd ho les and twisted
togethe r at the hack of the board. A snap-on
te rminal st rip i.. used for connecting: leads to
the battery.

Capaci tor C I is held and soldered to the board
by its terminal pins that are inserted through
the holes. C:! may be o mitted if a 180 mmf
min iatur ized com pression-ty pe trim mer is used
for C 1 inste ad of the type speci fied. C 1 and Cl
should be temporari ly installed until afte r the
un it is wo rking. as explained la ter. Pho ne -type
jack s for the a nte nna connect ions a nd a d. p.d. t.
slide switc h a re mounted o n o ne end of the
box. The center line for the jacks and the switch
should be oM!" and I" respectively f rom Ihe top
of the side as shown in the photo. AIM). tem­
porari ly make the leads between the antenna
tacks. circuit hoard. switch and battery about
(," long. ..0 the ca librator may be conveniently
tested before it is mounted in the box.

Adjustment a nd Operation

While the c ircui t board is out of the box with

its temporary-length leads installed. connect the
receiver in put to the calibra tor. \Vith the receive r
bJ.o. turned on. switch on the calibra tor and
tune the receiver for a beat note nea r any 100 kc
poin t on a low-frequency range. If the sig nal
ca nnot he hea rd and ass umi ng tha t the uni t has
bee n correc tly wi red. chances are that Ql is not
osc illa t ing . beca use C l is too small or large to
properly resonate with the prec ise induc ta nce of
the part icula r com ponent used for Lv . Thc val ue
o f C.. may then have to be changed 100-200 mmf.
A fter the unit is working. permanentl y insta ll the
correct size capacitor for Ct .

Next. connect an anten na to the other jack o n
the calibrator. shut off the calibrator and tu ne in
WWV or some ot her signal whose freq uency is
known to be an accurate mult iple of 100 kc
(a RC-22 I can be used also). Tu rn on the
ca libra tor and zero hea t it with the sig na l by
adjusting Cl . t If the crysta l cannot be tuned
10 exact freque ncy. C:! is too large or small as
can be determined by noting at which e nd of its
range C 1 must he se t to a pproac h ze ro heat.
e. shou ld then be a ltered accordi ng ly and unt il
ze-ro beat can be had with CI nca r its mid setti ng.

The circu it board may now be insta lled in
the box with its leads trimmed down and per­
manently connec ted . Fasten the board 10 the
box u.. ing (,·32 sc rews and nuts with v.a " spacers
between the board and the box. A fiber washer
should be placed on the board-side of each
spacer. Mak e su re that the mount ing nuts do
not to uch the c rysta l holde r or component leads
and a lso see tha t the edges of the board do not
touch the box a t any point.

Plast ic elect rica l tape should be a ttached to
the rea r side of the battery-term inal clip. o r on
the inside of the box cover. to preve nt shorting
of the terminals when the cover is in place. Upon
comple tion. the calibra tor should be readjusted
to frequency through a ¥.. " diameter access hol e
which should be made in the cover before it is
installed. •

.If calibrator signa l is too ..trcng to p rod uce a good
heat. the co u pli ng between the ca librator and the a ntenna
line will h ave to be reduced .

I

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

Apollo Engrav ing Co.

A'POll_O En graving Com pany has just come WA2 UX 0
out with II new useful idea and we wonde r

wh y a nyone hasn't thought of it befo re . It is
a plastic st rip 10" X 12". with yo ur call lette rs
engraved on it. The strip is he ld to the rea r auto
windshie ld by two strong du rable suct ion cups. . ..
The item sells for $3.00. two (one as a gift) for $5.00. The colo rs ava ilab le a re black with white
lette rs or red with whi te lette rs. For more information write to A pollo Engraving. P. O . Bo x Rl ,
Hrookl yn . .Y. or circle 64 on flagc 106.

-------------------------------------------- -- --- --------------
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BY JAMES ASHE.* W 2DXH

A simple approach to 0 common couse of hum in power supplies.

B
U1lDlSG a power supply for a high gain

audio circuit? Most of us do. sooner or
later and sometimes it happens to pro­

duce hum!
A rarely mentioned and more rarely tested

poin t of entry for the hum is by way of the power
supply filter choke. T he properties of th is choke
arc probably far from ideal; its rou te to the
bui lde r's hands may have obscured its ancestry,
and anyhow it 's well to be a littl e suspicious of
its properties.

'Phone Test

Try the earphone test. Free both leads of the
choke. place it and the power transformer at
their planned locations. Energize the transformer
and see what comes out o f the choke by con­
necting the phones across it. You are probably
in for a surprise! Try this for various tra nsformer
and choke posit ions. Discouraging. isn' t it ?

But wai t! Is th is the right test? Is the choke in
the same sort o f e lectrical circui t it will see in
the finished supply'!

Figure I (A) shows a common filter configu ­
ration. Figure I ( H) shows the easy wa y to do the
test. without thinking. In fig. 2 the irrelevant
parts of the circu it are omitted. The choke is
drawn as a generator supplying a certain hum

- Eli Scientifi c Co.• RD I . F reevil le . Ne w York D06M .

voltage. and the two capacitors are drawn as
reactances which load the generator. A 26 mf
capacitor would have a reactance of abo ut 100
ohms at 60 cycles.

Let's think about fig . 3 for a moment. What
does it mean? It means that the hum voltage ap­
pears across Zl and Z",!, in series. T he half appear­
ing across Z",!, is the part see n by the res t of the
circuit. That factor of 2 won't make much dif'­
terence: we're just gett ing orien ted now. T he
important thing is the magnitude of the load on
the choke's hum generator. The magic number
is 100 ohms or so.

So when we want to est imate the hum voltage
the choke will pick up. we just put a 100 ohm
resistor across its leads. and see what voltage it
can produce across that load. The result isn't
likely to be off by a factor greater than two and
if you like la rge filter capaci tors, it will be a good
conservative fi gure.

For exa mp le. the foll owin g resu lts were taken
from a 10 henry choke located 4 inches fro m a
small power transform er. both mounted u pright
and with their cores in line :

' 0 load, 100 mv hum voltage.
100 ohm resistive load. 2.5 mv hum voltage.
24 mf capacitor load. 2 ruv hum voltage.
Oh yes-there is one case where all bets a re

off. That is if Land C resonate at 60 or 120
cycles. •

~f'

Chol<, d.c.
Re$lllone.

IS)

~tll l~~LOOd

"1' I "
' A}

Fig . l - (A) Ba,ic pi .filler circuit encountered in most
power supplie,. (8) A simp le but inaccu ra te metha d af

checking the hum valtage pick.up.

Fig. 2-Equivalent circuit shawn e bove illustrate s the
cho ke hum cir cui t, and show, voltage divide r e ffect of

filter copacitors.
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OSCA

A
NU M BER of inq uiries have been received
concerning the lash-up used for obtaining
the oscilloscope displays of OSCAR Il l's

telemetry pulses as shown in the photos on page
56. Sept. '65 CQ.

T he trace is that of the r.f. envelope o f the
signals and may be obtained by sampling the i.f .
of a receiver tha t has an i.I. type noise limiter and
applying it 10 a 5 me d.c. coupled oscilloscope
with a trigger sweep. We used a Hall icrafter's
SX-11 5 receiver which has bot h an i.f. noise
limiter and auxiliary terminals for 50 kc i.I. out­
put. The scope was a Heathkit Model OP-I. In
this case, a 100 kc scope could have been used.
but with higher Lf.'s a wide-band scope must be
used . An i.I. type noise limiter is a necessity. not
only for levelling off picked-up noise interfer­
ence, but also for attenuating noise spikes from
the inherent noise of the receiver.

Observations of the r.f. enve lope were much
more sa tisfactory than those of demodulated
a.f. signals from the detector where a conglomer­
ation of waveforms from various beats made
visua l observations extremely difficult .

Oscalator Notes

In case you've had some questions about the
Oscalator described in the August '65 CQ, here
are the answers to a few q ueries th at came u p:

Referring to fi g. 2 in the original article. th e
Oscalator track is a sub-satellite track that has
been compensated in relation to a rotating earth.
If the earth were standing still, the actual arc.
star ting a t 0 0 W. Long. on the equator. would
go through 270 0 W. Long. a t 70 0 N. Lat. and
over to 1800 W. Long. on the opposite side o f
the equator.

T he method described for plotting the track
should be correct for near-circular orbits having
periods up to about 200 minu tes. For very high­
altitude or longer-period orbits. the determina­
tion. for points A. Band C (fig. 2) is slightly
differe nt . We hope to cover this in a subsequent
art icle to gether with data perta ining to elliptical
orbi ts.

For a Southern projection. the easterly and
westerly directions on the range scales (fig. 3)
should be reversed. Also, the indicated directions
are for the great ci rcle route to the 2000·mi le
limit only. As the range diminishes, the direc­
tivity approaches that of the normal compass
po ints. T he points do not indicate the bearings
in degrees as rela ted to the angle with the N-S
reference.

To illustrate the comments in the 3rd para­
graph. 1st column page 58: fig. 4 shows that
although the 40th parallel crossing on the N·S
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orbit is ou t of ra nge of Boston (left scale). th e
orbit ot herwise is in range for 12 minutes!

Oscar IV Track

OSCAR IV is expected to be in a near-synchro­
nous equatoria l orbit (0 0 inclina tion) with a
daily eastward progression of about 30 0

• In this
case the sub-satellite track on the Oscalatcr will
follow the equator counterclockwise 30 0 per 24
hours. The approxima te length of time th a t
OSCAR IV will be in or out of range of various
latitudes is shown in the table given in the SPACE
COMMUNICATIONS column (see page 83). The
in-range time will be slightly less for a 30" d rift .

It should be noted th at the in-range view from
va rious latitudes canno t be determined from the
Oscalator. The aforementioned table should be
used instead.

As soon as OSCAR IV is launched and the exact
orbita l parame ters are known, we'll gladly send
you track data; provided. you furnish us with a
self-addressed stamped envelope.

Th ings To Come

Other interesting OSCAR packages th at a re in
the works for future launches are as follows :

A Linear Translator (under construction and
lest by a group led by Marvin Wahl. K9CH U / 6).
The translator has an input center frequency o f
144.1 mc and an o utput ce nter frequency o f
29.45 me with a passband of 25 kc. It will a lso
have a lu-meter transmission. and should stirnu­
late further interest in amateur space activity.

An ARIES /OSCA R (Amateu r Radio in Experi­
mental Satellite ) sa tellite is in the design stage
under the sponsorship of the San Fernando v al­
ley Radio Club. II is expected to be a z-meter
translator with both v.h.f. and u.h.t. beacons.

A joi nt project of the Mel bo urne University
Astronaut ical Society o f Australi a and the Mel­
bourne University Radio Club. VK3ATM . is a
solar end battery powered translator satellite
operating in the 144 and 432 me bands with a
proposed 8 channel telemetry system alo ng with
a pulse h.I. beacon transm itter.

The Euro-oSCAR translator satellite built by
DJ4ZC and others is expected to go in a low­
altitude launch sometime in 1966. T his package is
modeled after the successful translator launched
by ba lloon in Holland.

A 144 mc beacon is being built by a group led
by John Fox. W0 LER. It will have a 144.05 me
c.w, beacon keyed by a separate telemetry sys­
tern. A no vel telemetry un it is a lso being deve l­
oped by J im Fromke, K0MHC. It consists of a
7 channel binary pulse-code modulation system.
-W2AEF



Using Audio Controlled A.e.C.

For Improved Receiver

Selectivity
BY JAMES E. TAYLOR.* W 20Z H

The use of audio controlled a.g .c. combined with an audio filter can pro­
vide superior action and improve the receiver selectivity. How this may

be done is described below.

T
ilE "audio hang" a .g.c. circuit developed
by Luick! appears to be superior to others
fo r communica tions receiver design. It

provides a fl a t a .g.c. charac teristic th rougho ut
the normal signal range, e limina tes isolation
problems. emu includes the fast attack and slow
release req uired for proper receptio n of s.s.b.
signa ls.

For seve ra l years, now, I have used th is cir­
cuit. with a 75A4 recei ver. in a manner which
permits grea ter a .g.c. ga in and improved effec­
ti ve se lectivity of th e receiver.

Princip les Of Ope rat ion

By normal i.f. standards the nomina l 3.1 kc
mechan ical filter has ve ry good sk irt selectivity .
But. fo r many years audio filters have been avai l­
able wh ich disp lay even steeper skirt selectivity
characteristics. If such an audio filter is utilized
in the audio amplifier of a communications re­
ceiver. after the point of origin of the control
voltage for audio a.g.c.. there can result a
"muting" action. T his is due to any predominant
interfering signa l which exists in the frequency
range between the se lectivity cut-off point of the
mechanical filter. and that of the aud io filter.
However. if the control voltage for the audio
a.g .c. is derived from a point a fter the select ive

" Xe ro x C o rrorauon . Web , tcr. N c\lo Yo rk 145l'i0.
' Lu iclc. G , W.• "Improved A .V .C. for Side-Band and
c.W .." Q.fT. Oct. 1957. p. 4it.
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Fig. 1-610ck Diag ra m of the basic a ,g.c. ci rcu it.

audio filter. this muting effect is eliminated and
the speaker volume of the desi red signal is not
decreased due to the presence of the interfering
slj nal .

Fi gure I shows the block diagram of the con­
ventional audio a.g.c. arrangeme nt as used by
Luick. Figure 2 indica tes the block diag ra m of
the modi fica tion with select ivity derived from
the audio filter. Connect ion (A) permits muti ng
as menti oned above. while connection ( H) pro­
vides the e limi na tion o f this effect.

In fig. 3 typical response cha rac te ristics of
mechan ical and aud io filters are shown qual ita ­
tively togethe r with an assumed interfe re nce
situa tion. Here it is desired that a 1 kc signa l be
received in the presence of an interfe ring 3.3
kc signal having twice the ampli tude of the
form er.

Table I indicates. in arbitrary units. the a.g.c.
output voltage. the corresponding i.I. ga in. and
th e result in!, speaker input voltage for three
situat io ns: A. for the conventional arrangement
o f fig. I; B. for the same arrangement. except
with the audio filter added to restrict output re­
sponse only; and C. with the audio a .g.c. voltage
derived from the audio filter output. Here. for
simplic ity. linearity has been assumed for all
parts o f the circuit. It is seen that from situation
A. with two un its of desired signal in the pres-

A_
" An,> Do. - .,

,~,

..c
IAJ\ , (8)L • • ........, ~

c...c....
.

Fig . 2- Blo~k diagram of an a ud io a .g .c. syste m using
an a ud io filte r fo r improved performa nce. Switch S l
perrrih th e filter to be switched o ut of the o _g.c. loop
and in th ~ oetual circuit eli minates t he fi lte r fro m the

audio circuit a lso.
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A.G.C. I.F. Speaker

Situation Output Gain Input

Des . Inte rf

A . (fig. 11 6 1/6
, 4-

B. (fig.2A) 6 1/6
, 1-

C. (fig. 2B) 3 1/ 3 4 2
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disturbing the operat ion of the circuitry.
Re sults

The results using this circuit arrangement
have been outstanding. The R.F . GAl"" control is
always ope ra ted wide open. at position 10.
There is no pumping act ion regardless of signal
strength.

A dramatic change. which results from the
use of this circuit a rra nge me nt. concerns the
effect of the manual AUDIO G..W "/ con trol in the
receiver. As this control is advanced to the
maximum selling there is no noticeable increase
in speaker volu me. above the comfortable listen­
ing leve l. although the Svmeter reading swi ngs
higher. The speaker volume fo r the wea kest
mobile signals a ppea rs 10 be just as strong as
tha t for the strongest loca ls. Both I. F . and AUf)JO

gai n controls could readi ly be removed from the
circuit of the rece ive r. as they a re never used !

T here is yet a nothe r adva ntage to be gai ned
from the use of the a udio a .g.c. circuit. If i.I.
derived a.g .c. is used. there is a decrease in ga in
wheneve r a st rong ca rrier is tuned to zero beat.
T his ha ppe ns when an u.rn. signa l is tu ned in o r
whe n the sta tio n tra nsmitter is be ing set on fre­
quency. T he use of audio derived a.g .c. e lim i­
nat es this dec rease o f gai n. Thus. as the t rans­
rn it ter is broug ht in to zero beat there is no a udio
output and the receiver gain act ua lly increa..es!
This pe rmits the zeroi ng of the transm itter with
muc h greater accuracy a nd it is possible actua lly
to "count cycles" as the rig is zeroed on fre­
quency. •

To bie I-The re,ulh of the th ree ,itu a tio n, described
in the te:d or.. lil ted in a rbitra ry unih .
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Fig _ 3-Show n a bo ve o ro the response ch aro:teristiu
of th e receiver with a nd with o ut t he a ud io filter . The
e Hech upo n th e desired a nd undesi red sign ols Oft!

described in the tut.

enee of four units of interference. the mere intro­
duction of the audio filter. situation B. reduces
the inte rfere nce to one unit. Howe ve r. the
"muting" effect is evident here since the level of
the desired signal is only two units. However. in
situa tion C. our improved circuit arrangement
produces an output level of desired signal of
four units. in the presence of two units of inter­
fe re nce . T hus. we see that the signal to interfer­
e nce ra tio has been completely transposed from
a n into lerable 2:4 ratio to a tolerable 4:2 pro­
portion.

Circu itry
The schematic diagram of the circuit used is

show n in fig. 4 . T he basic electronic ci rcuit is
that developed by Lu ic k a nd the audio fi lter used
is the Espey No. 16.296 purch ased in the surplus
market. This fil te r was used because it was
readil y a vailable a nd it d ispl a ys the desi red flat
response with a very steep skirt at about 3 kc .
(A fi lter having even stee pe r skirts a nd a much
smalle r physica l size could be used fa r ther back
in the a ud io amplifier. since the Espey un it was
des igned to operate at a re la tively high powe r
output level . ) T he Es pey filter operates at a 500
ohm impedance level a nd . the refore . a trans­
former is utili zed for mat ching betwee n the filter
a nd the 4 o hm spea ker line .

A second matc hing tra nsformer is uti lized be­
(ween the speake r line and the input grid of the
a.g .c . a m plifier. A switch is provided to permit
switc hi ng the filter in or out without o therwise

r - - -
I eoon
1
I
I
I
I
1
I
I
I
I
L:<~~~

Fig. 4- Circuit of the improved a ud io (I .g .c . circuit. All ,e , i,'o rs o r. ~ watt ond a ll ca paci tors Of. in mf.

T ,-Univ~rla l O utput . Sta nco r A·3841 or eqviv.
T2- Sing le plote to voice coil. Stanco r A·3327 or equiv,
TJ-Single p lote to g rid . Stoncor A-53 or equiv.

Zl- Surp luI, h pe y # 16.296 a ud io filte r (lee text). The
ho me brew filte r described on page 29, Ap ril 1964
CQ moy be used with no mod ificotion.
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C
O S V E S f1 0 N A L methods o f p r o d uci ng

printed circuits require a time consumi ng
a nd usually messy etching process with

chem icals. For th is rca son there probably are
many a mateurs who stee r a way fro m mak ing
their own printed-circui t hoards. In view of thi s
we think yo u' ll he interested in hearing about a
new technique that docs away wi th the fuss and
inconvenien ces o rdina ri ly encounte red; in fact .
with the XYL's permission. you could even do
the work in the comfort of your own living room!
The method makes use of v eroboards. a de­
velopment originated in England .

Unlike the conventional printed-circuit board.
the Ve roboard already has the circuit strips
whic h instead of being sha ped and routed fo r a
specific circui t. merely consist of parallel rows
of copper stri ps which a re bonded to a boa rd
made of laminated synthe tic-resi n-bonded pape r.
T he copper str ips and boards a re punched with
evenly spaced holes thro ugh which the leads of
com po ne nts ma y he inse r ted a nd then solde red
to the strips. The com ponents are thus installed
on the circuit board according to the req uired
interconnections afforded by the copper strips .
A simple tool is supplied to break the continuity
of the strips where connections are not desired.

O ther advantages gained by the use of v ero­
boards is that extensive layout planning is min­
imized. errors ca n be easi ly corrected and modi­
fications to circuitry can usually be made at any

e'Tect mtcal Director, CQ

ti me wit hout discarding an a lready used board.
They should ha ve wide appea l not only for use
in home-buill gear. but also fo r commercial a nd
la boratory ap plication" wh ere pro tot ype o r eve n
product ion units a re req uired.

The basic concept a nd procedure for the
Ve roboa rds is shown a t fig . I using the simple
circuit at A : while a t B the com ponents are
shown as they a re mounted o n the Veroboard
and interconnec ted with the copper strips. The
strips are on the rear of the board with the
component leads inserted through the holes from
the front of the board. They are soldered to the
strips at the ho les as indicated by the dark solid
dots. w here connections are not required be­
tween po rt ions of the circui try. the coppe r stri ps
a re broke n as show n at the po ints ma rked X .
This is done with the ha nd tool called a "spot
face cutler". o r it may be accom plished by drill ­
ing or with a penknife. Connec t ions that a re
req uired be twee n strips can be made wi th a
wire jumper as show n a t Y.

The pa rts are shown mounted a t right angles
to the meta l strips. bu t they may also he parallel
to the strips as shown by the alternate place ment
of Ct (dashed lines ). in wh ich ca-e the wire
jumper is not needed. Pa ra llel or even diagona l
placeme nt . in combina tion with crosswise­
mounted components. often ca n save space and
help compact the layout. •

Another arrange ment for the same circui try
is shown a t C. No breaks in the strips are needed
in this pa rtciula r case . Less horizontal space, but
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Fig. 1-6a 5ic concept of v erebeerd syste m. Compo nents fo r circuit ry ot (A) are shown installed on the Veroboard
in two diffe re nt orra ngements a t (6) and (C). 5.. text fo r e xplonation.
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shows how co mponents may be placed parallel
to o r diagonally ac ross the copper strip...

T he Veroboard method also simplifies the
plann ing of the layout which may be done on
paper beforeha nd. since yo u don't have to figure
out just where to route the circuitry to avoid
sho rt circu its and to get awa y from a maze of
criss-eros..ed leads. The circuit runs are al­
ready the re. so all you have to do is link them
with the desired components which are la id o ut
seq uentia lly to follow the requ ired circuit. You
then indica te where the brea ks are needed to be
made in the stri ps.

When plann ing the Veroboard layout on
paper, you ca n just simply draw a number o f
paralle l lines o n the paper to represent the
copper strips and then d raw evenly spaced sma ll
c ircles along each line to represent the punched
holes. On the other hand, you can obta in vero­
board design sheets wh ich already are drawn
to represe nt the boards and o n which the rows
of holes are identified numerically and alpha•
bet lcall y for easy identifica tio n of individual
hole locat ions. These can he correlated to the
actu al board dur ing assembly by attaching to
the board avai lable adhesive cellulose tapes th at
a re similarly marked with numbers and letters.

To see how yo u may construct unit s using
the Veroboards. we suggest yo u refer to page 28
where you'll find a "Veroboarded" 100 kc crysta l
cal ibrator you can build yourself. It 'll be hand y
to have around the shack or to use in the car.

The Veroboards are ava ilable in various sizes
and with different width and spaced co pper strips
along with a number of different "pitches", or
spacing between holes.

More sophist ica ted type Veroboards also can
be had with para llel copper strips on both sides
of the hoard. or with the strips on o ne side at
right angles to those on the opposite side. Ot her
va riat ions have the copper strips gold plated at
a tongue on one end. so the board can be plugged
into an edge-type connec tor. This, together with
plastic guides in a "Verorack" assembly, all ows
mod ular co nstruction using plug-in circuit
hoards . There are many additional accessories
such as special term inal pins. transistor and diode
holders. co mponent jigs. etc.

Of special interest to the amateur home-con­
structor i.. a low· priced kit co nsisting o f six as­
sorted Veroboards ranging in size from 3'}s" X
31h " to 2'h" X 7" . a spot face cutter and com­
ple te instructions on how to design a layout
direc tly on the boards. This kit is the Model
BK-6 which sells for S5 .95 .

A more elaborate package is ava ilable for the
desi gn enginee r. It is the Ve TO l.abo ratory De­
velopme nt Kit Model VBK-7 which con.. ists of
eight assorted Ve roboards up to IS" long, a
plain Veroboard with a staggered grid of holes
and wit hout copper stri pping. 500 terminal pins.
terminal -pin insertion tool. a spot face cutter.
rep roducible design sheet and instructions o n
the Vero-circuit concept. Price is $29 .95.

For furthe r details and catalogue. we suggest
you write 10 Vera Electronics, Inc.. 48 Allen
Blvd.• Farmingdale, N.Y. •
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Fig. 2-Circui try of two-slo ge transistorized c .t. ampli­
fi er (A) a s intlo lled on Veroboard a t B. At C is shown
how circuit mod ifi cations (d a shed co mpo nents at A)

ca n be added to the Ve roboord .

more vertical space is required on the board ;
however. as a general rule this layout may be
more convenient . runn ing the voltage-supply
line on a strip th rough the cente r of the board
and using the o uter st rips for the ground busses.
Space also may be saved by mounting com­
ponents vertically in relation to the board itse lf.
in wh ich case they'll stand up "in the ai r", so
to speak. When necessary. the boards easily may
be cut down to size by CUlli ng, or they may be
drilled for mounting o f specia l components.

Now let us go a bit further and take a look
at fig. 2 where the schema tic for a simple two­
stage transistor a.f. amplifie r is shown at A.
with the arrangement on the Veroboard at B.
Here all th e components are placed at right
angles to the copper strips. T h is usua lly will be
the quickest and simple..t way of sell ing up the
layout. Note th at all the parts are arranged in
almost the same sequence as they appear in the
schematic.

Now, suppose we wish to rearra nge the bias
circuitry (R~) and add em itte r bias too ( Rt; &
R.d. Fig. 2 illu strates how modifications. such
as these, can be made to exist ing circuitry with­
out requiring a new board or a re-etching job
which would be the case if conventional printed­
circuit board techniques were used. This al so
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Pa rt XVII

The design and construction of a polar relay keyer test set was covered lost
month. This port covers the operation of this set. The 1-193-C polar relay test
set was mentioned in Port X and no further mention was mode of the set
because of its scarcity at the time. Since that time they have been advertised
on the surplus market f rom a number of sources . It is f or this reason that
it is worthwhile to devote some space to this very important piece of test

equipment.

C
ONSTRUCl lON of the test se t was disc ussed

last month and it can now be used to
measure d istortion percentages as out­

lined below.

Ope rat ion Of The Set

The signa l output from a sq uare wave gener­
alar shou ld be fed into one of the inp ut jacks
(11 or h J of the polar relay keyer le st set. The
level o f th e inpu t trigger ing signa l should be
set so that the two 6AQ5 keyer lubes are keying
properl y as ind icated by th e regular flashing of
the NE-5I's.

At th is point it might be well to ca ll attent ion
to the fact, by way of review, tha t the 6AQ5
tubes key (u /lI rk) on the negati ve half (less
positive ) o f the squa re wave input signal and
the positive half of the input wave represents
space. If th is is not clear, review the operation
o f VIA and V III in the section on circuit operation.

The vert ical input to the scope should be con­
nected to the set th rough 10, with the ground
terminal of the scope connected to the sleeve of
the plu g. T his makes it possible to monitor the
keying ac tion of the 6AQ5 keyer tubes. The
scope should be adjusted so th at o ne cycle can
be observed. as in fig. 102. The mark and space
of this signal trace should be equal if the keyer

- 6906 Kinll:'"bury Drive , Da llas 31. Texas.

is in proper adjus tme nt. This assumes that the
positive and negat ive ha lves of the square wave
inpu t signa l a re equal.

If the snark and space of the scope trace are
uneven. with a prope r input signa l. it ind icates
th at the keyer set is not in proper adjustment.
It is possible that th e 6AQ5's a re biased beyond
plat e current cut-off. The grid bias potent iometer
sho uld be readjusted while watching th e trace
on the scope. Any d istortion present a t thi s point
will be passed on to the polar re lay under test.
since it is the plate current of the keyer tubes
th at passes through the signal winding of the
po lar relay. When no disto rtion is indicat ed at
this point . one is now ready to check the keying
action o f the rel ay output termi nals I. 4 and 5.

Remo ve the scope monitor plug from hand
plug it into h .. It may be nece ssary to readjust
the scope to get a trace such as shown in fig . 102.
Don't expect the m ark and space trace to be
equal unless the polar relay under test happens
to be in perfect work ing o rder. As in the case
of the test sets co vered earlier. the object is to
adjust the pol ar rel ay so that the m ark and space
o n the scope trace are eq ual.

Amateurs usua lly use contacts I and 4 so
that a closing o f the contacts represents m ark
and a n opening of these contac ts represents
space, with contac t number 5 not being used

•,, ,, , I

I - - 20'11. IJ'

I

0
...

- - 1"-, , 'I',
' I'-

Fig. 103-Scope trace of one cycle of keyed signal,
keyed by the polor relay, showing the presence of
ma rk d istortion. This is indieated by the mark trace

be ing longe r than the space.

•,
I,

Fig. 102- Scope Irace of one cycle of signal In the
p la te ci rcuit of th e keyer t ubes.
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Othe r Test Set Uses

In monito ring the trace of a polar relay keying
ac tion, o ne not o nly is ab le to observe d istort ion
as above o utlined. but o ther relay faults as well.
Contact bounce. dirt y contac ts, o r improperly
aligned contacts Can also be detected. These
show lip as a ragged, or disco ntinuous trace.
whiskers on the trace, etc., instead of a smooth.
straig ht line, as shown in figs. 102, 103 and 104
In addition, the test set ca n also he used in
connection with a distortion measuring set
(plugged into Jll or J ill ) to read the percentage
of distortion present.

Phys ica l Description

The test set was made in three models:
1- 193-A, 1-1 93-8 and l-1 93-C. We are principall y
concerned wit h the 1· 193·C model. The lest set
is considered portable as it is mounted in a
trunk type carrying case with hand les. although
it weighs 63 pounds. T he test set panel is sta ndard
19 inches wide and drilled for rack mount ing.
No ad apters are required if one de sires to re­
move the set from its portable carrying case
and mount it in a standard 19 inch rack or rack
cabinet.

Figure 67 gave a genera l view of th is test set.
All of the controls. sockets. power connect ions.
etc., are located on the front panel. The test set
uses two polar relays which plug into two of the
three sockets located in the compartment under
the hinged me tal lid located at the left edge of

1.193·C Polar Relay Test Set

The increasing avai labi lity of the l-193-C
Polar Relay Test Set on the surplus market.
from a number of sources, warrants a general
discussion of th is important piece of test gear
fo r the RFf'Y 'er. The unbelievable prices at
which these units are being advertised o n the
surplus market ma kes it o ne of the best surplu s
buys around. " further incentive fo r cover ing
this test set is that it is for the testing of the
popular polar re lays previously discussed .
(~ 15-A. 255-A. and D-lfi4Klfi ).

Polar relays are so much a part of RlTY
that the addition of an I· 193-C polar relay test
set to one's shack should certainly enhance one's
pleasure of RTfY. T his test set is a good com­
pan ion instrument 10 the polar relay keyer test
set just covered. One is used in checking and
measuring relay distortion and the other is used
as an aid to gell ing rid of the distortion.

Basically, the lest set has three purposes.
Probably the most important of these is in the
test ing and ad justin g of polar rel ays for bias
d isto rtion. The seco nd. and possibly the next in
importance is in the use of the set for making
proper sensitivi ty adjustments. Lastl y, the test
set contains a dot-generator ci rcuit. This signa l
is of inest imable value around any R'Tf'Y'ers
shack. All o f these fea tures will be covered
in detail.

•tmpor-tion o r end distort ion. hut it's far more
tant to get rid of it, whatever it is!

Fig . 10-4-The sa me scope tra ce shown in fig . IDS,
exce pt the scope is a dj usted so that space follows, in­
stead of precedes, the mork pulse. The scope does not
ind ica te if it is end d istort ion, a s shown here, or bios
d istortio n as shown in fig. l OS . This is explained more

fully in the text.

except to reve rse the act ion. When the ac tion is
reversed. then contact number 4 is not in use.
The s.p.d.t. toggle switch on the right side of the
front panel marked sand M is for reve rsing the
action so that co ntac ts I and 4 or 1 and 5 may
be used . An)' relay under test shou ld be checked
for each condition by opera ting th is switch.

Determin ing Diltortion Pe rcentage

It will be noted that the measurements In

inches of the trace on the scope were given in
fig . 102. A special scale with percentages marked
thereon could be made up and placed over the
face of the scope. Ho wever, it was considered
tha t it was as easy to use a small ru ler and
simple arithmetic to determine the pe rcentage of
distortion.

Let us consider that distort ion is present in
the keying circuit of the polar relay under test,
as ind ica ted in the trace of fig . 103. It will be
recalled. from a study of RTfV bias and end
distortion, that a longer mark pulse means a
sho rter splice pulse or "icc versa, The exact
amount that o ne o r the othe r is lengthe ned is
the sa me a mount that the other pulse is short­
ened.

The trace of one cycle (one space and one
mark) as shown in figs. 102 and 103 was 21J.:r:
inches long. In fig. 103 the spare (a-h) was o ne
inch long. whereas the murk (h-c) pulse was
one and one-half inch es long. The len gth of
the whole cycletone spanr and one mark ) was
two and one-ha lf inches. T hus. 2.5/2 = tv.a
inches. which rep rese nts IO()% as the length of
the mark and space if disto rtion did not exist
as shown in fig. 102 . T he mark space was
elongated v.a inch or 0.25 / 1.25 or 20%. which
ind icates 20% mark distort ion . The importan t
question is: Is it bias distortion indicated by
the example of fig. 103 , or is it reall y end dis­
tortion? The trace on the scope could have been
adjusted , just as easily. so that the mark pulse
came first. as in fig . 104. One must conclude
that it takes more sophistica ted equipment than
this to distinguish between the two. Th is cer­
ta inly shouldn't bother the RTTY'er as he
shouldn't have a fondness for either. It might
satisfy one's curios ity to know if it's bias disto r-
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Fig. lOS-Schematic of the
20 c.p.s. 1·1 93·C Test Set

oscilla to r ci rcuit .

e,
ee

the fron t pan el. The extra socket here is for
sto ring a spare relay. Two spare relays are a lso
su pplied wit h the test se t an d they are stored by
being plu gged into two of the th ree socke ts for
spare relays. This is located in the compa rtment
under the h inged me ta l lid located at the r ight
edge of the front panel. These com pa rtments
a llow space for sto ring th e various cords sup­
plied with the set. A permanen t type instruction
sheet occupies abou t two-th irds of the inside
surface of the lid. The other inside lid space is
taken up with a spare fu se and lamp case. and
a rather extensive ....et of pola r relay tools. The
thickness gauge contai ns 12 leaves for thick­
nesses ra nging from 0.002 inch 10 0.0 IR inc h.
These gauges are used for adjustme nt of th e
relay contact gap for arma ture travel. as pre­
vio usly out lined, The burn ishe r tool is supplied
with six burnisher blades an d six wire burnishers
that a ll fi t into th e founta in pen type barre l
han dle. Th is tool is used in cleaning an d burn­
ishing relay con tacts. T he adjusting keys are to
he used 10 adjust relay contac t gap and pole-p iece

screws. The fil e is a jewelers type. #6 cut. and
should be used sparing ly 10 dress relay contacts.
The four pol ar relays and relay m -in tenunce
tools a lone are worth a conside ra ble portion o f
th e purchase price bei ng asked fo r these test
se ts o n the su rplus market.

Elect rical Description

The chief use for th e 1- 193-C Polar Relay
Test Set is. as the name implies. to test a nd
aid in th e adjustment of polar rel ays. The pri ­
mary tests a re for bias and fo r sensitivity of
operate-no n-opera te current values. In addition,
the test se t may be used as a so urce of dot signa ls
which are actually equally spaced on-off elec­
trical impulses. This feature was incorporated
into the test sets for lin ing up other teletype
or teletypewriter equi pment. besides the polar
re la y. Such a signa l may be used to d rive the
Polar Relay Keyer Test Set, instead of th e
square wave genera tor.

[C V ll t i ll /i(' d VII page 90J

Fi g. 106-Schematic di agram
of the 1·193-C Test Set circuit
for testing bios of a re la y

unde r test.
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Modern Circuit Design
for VHF Transmitters
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BY H. C. BARBER.' W6GQK ; W . 1. ORR.t W 6SAI; R. RINAUDO.t
W6KEV AND R. SUTHERLAND.t W 6UOV.

Part /I of this article describes the construction of 0 2 kw p.e.p. linear
amplifier tho t loafs along at the legal amateur power level and requires

less than ten watts of drive.

T
il E se rious v. h .f. opera tor has a need for
high power t ransmitt ing eq uipment if he
is interested in Oscar IV. meteor scatte r,

moon bo unce or other exot ic forms of long-d is­
tance v.h.f. communica tion. In addi tion. if he
contemplates s.s.b. opera t ion. he may be desirous
of f unnin g the "two ki lowatt p.e.p." limit.a
Equipment ca pable of achieving thi s power level
on a re liable basis is scarce in the world of ham­
dam. a lthough such gear is fair ly commonplace
in the commercial fields. Many instances exist
where commercial gear has been patt erned after
equipment designed for radio amateur use. so
perhaps there is justification for purely amateur
gear designed around a proven item of com­
mercia I equipment.

T h is article describes a unique 144 me h igh­
power linear ampl ifier. patterned after a 5
kilowatt amplifier that has proven itself in space
communication work in the v.h.f. spectrum.

-.5 She-rwood Cou rt. ~h llbrae- . C a lifornia.
t Ei te- I-McC u lloul.!h tnc.• San Carte s, Ca lifornia.
1The- F.C.C. defin ition o f the- so-calle-d ..t wo kilowan
p .e.p. " limit is : " The m aximum d .c . p la te- po.....e r input
to the radio fre-que-ncy tu be" or tubes su pplying po.....et to
the- ante-nna syste-m o f a singje-stdeband sup pressed-car­
rie-r transmitter, a s ind icale-d by the- u sua l p late- vot rmerer
and plate milliamm eter. sha ll be considere d as the "input
power... .. prov ided the plate meters utilizcd hav e a
time constant not in excess o f approximately 0.25 second.
and the Iinearily 0 1 the transmit te r has been ad justed to
prevent the genera tjon o f excess!ve sidebands. The " input
power" shall n ot exceed o ne kilowatt on peak s as indi­
cate-d by the p late meter readings."

Sca led down to ama teur size and power level.
a nd making use of the new Eimac 4CX lOOOK
v.h.f. te trode. this compact continuous serv ice
kilowatt un it combines high power gain. sta­
bility and good linearity in a sma ll package.
This ampl ifier design, moreover, may be further
scaled down for use at a lower power level. em­
ploying a single tube of the 4CX250B fa mily.
Requiring no neutralization. and straightforward
in adjustment and tu ne-u p. this linear amplifier
is an interesting example of up-to-date v.h.f. de­
sign techniques. Even though many amateurs
ma y not Care to duplicate th is unit in its enti ret y.
many of the unique circuits and layout may be
well ad apted to other v.h .I. equipments.

The previous art icle> discussed some of the
problems overcome in the design of a h igh
power v.h.f. linear amplifier and the techn iques
that were employed to solve these problems.
Th is article describes the construction of a 144
mc linear amplifier employing these previously
discussed techniques and which is capable of
continuous operat ion at a maximum power level
o f 2: 700 watts ( p.e.p. l. T his margin allows a
reasonable safety factor at the maximum ama­
teur power input limit and insures thai the equip­
ment will not blow up at a crucial moment when
an existing DX record is about to be shattered.

The 4C X lOOOK amplifier employs a half-wave
linear pla te tank circuit and the grounded screen

su arber er at. , "2 KW PEP o n 144 m e," CQ. N ov. 19M
pa ge 30.
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configuration discussed in the previous article.
O verall amplifier efficiency in the C lass AB- l
linear mode is unusually high for these fre­
quencies. being of the order of 60 percent or
better at a plate potential of 2500 volts. As the
practical limit of plate efficiency of a Class
A B-1 linear amplifier is no more than 68 per­
cent. it can be seen that tank circuit losses of
this unusual design consume only about 8 per­
ce nt of the output power. Most garden variety
v.h.f. tank circuits exhibit losses ranging from
20 to 50 percent.

At a plat e potent ial of 3000 vo lts the power
gain of th is linear amplifier is over 22 decibels
at the max imum power level. and the peak
driving signa l power is on ly 9.5 watts. At a
two kilowatt p.e.p. level (3UOO vo lts a t 666 rna )
the peak driving power is about 6.3 watts. For
c.w. o r f.m. service a t one kilowatt inpu t. the
am plifier is capable of 625 watts power output
with a driving power of 5.2 watts. and as an
a.m . linea r amplifier a t the one kilowatt input
level. a fully modulated 250 wa tts output may
be obtained with only 1.25 watts of drive power.

Thus. in these classes of service. this compact
"black box" is capable of better than 22 decibels
power gain up to the maximum power level of
2700 p.e.p. on a cont inuous. 24 hour basis. Cost
of all components is less than five hundred dol­
la rs. including the tube and socket. so on a

Fig . a -Front view of a co mpact two kilo wa tt p .e .p .
linear ampl ifi er for the v.h.f. man . This high power
144 mc linea r is suita ble for s.s.b., e .m., f.m. o r c.w,
opera tio n, req uirin g less th an 10 wetts drive power to
reach the ma ximum legel omoteur powe r level. The
a mpli fier is mounted behind a sta ndard 12 ~~ " rel a y
ra ck pa nel. Across the top of the pa nel (I. to r.) are th e
plate, grid a nd screen millio mete rs. with the g rid
tuning ca pacito r (e ,) centered below. At lowe r le ft and
right are the co unte r di els for the OUTPUT LOADING.

control and "LATE TUNING. (CJ). Betwee n the counter
dials a re the grid a nd screen meter reversing switches .
The a mplifi e r enclosure is spaced behind the panel by
sections of rectangular a luminum rod and the 4CX1 000 K
mounts in a horizonta l position within the enclosure.
At the right end of the enclosure a re the ¥en tilotion

holes above the a nod e of the tube.

Circuit Features
A sim plified circ uit diagram is shown in fig. 7.

T he 4CX 1000K power tet rode is opera ted wit h
the screen at d.c. and r.f. grou nd potent ial, wit h
the positive terminal of the screen supply
grou nded and the screen and bias supplies placed
"below chassis ground:' T his is done to eliminate
the screen r.f. bypass ca pacitor in order to
achieve maximum intra-stage isolation. Because
of the excellent isolation between input and
output circuits, neutralization is neither desired
nor required.

The plate circu it is composed of a half-wave.
shunt-fed. inductor (L:lo L I) with the tube posi­
t ioned at the center of the line. The r.f. output
load ing tap is placed on one segment of the line.
Reso nance is established at the operating fre­
quency by plate tun ing ca pacitor C3. wh ich is
a simple two plate assembly with o ne plate
mounted to the anode coole r of the tube.

T wo ceramic transmitt ing capacitors in paral­
lel are used as bloc king capacit ors fo r each seg­
ment o f the plate line indu ctors. So-call ed "TV­
type" ceramic capacitors should 110 1 be used . as
the circulating tank current is of the order of 40
amperes at maximum power level. and a large
portion of this r.f. current flows through the
blocking capacitors. The T V capacitors are not
rated for such severe operating conditions.

The loaded Q of the plate tank circuit is de­
termined almost entirely by the ratio of plate
load impedance to reactance of the output ca-

watts-per-dollar basis. it is difficult to surpass
the high power economy of this modern v.h .f.
amplifier package.
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Fig . 7-Simplified sche ma tic of 4CX1000K amplifier.
Th e scree n circu it of thi s v.h.t. amp li fier is operated at
d .c. a nd d . ground poten tial with bia s and screen
sup plies placed " be low chassis g ro und " . Th e cathode
ca pacitor (C.) is an integral port of the Eimac SK-820
socket . G rid circuit com pone nh a re p laced in " d. tight"
compartment a nd the special v.h.f . socket p re"enh
intra -stage r.f. curre nts to flow betwee n plate a nd grid
circu ih . The pla te tonk circuit (t ), t tl is a ha lf-wove
line with the 4CX1 000K placed 01 Ihe center. All powe r
leads en tering the compa rt me nh a re suita bly bypassed

to keep the d . where il belongs.

"
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pacitance of the tu be. Th is capacitance is a fixed
value a nd th e load impedan ce is determ ined by
the operating co ndit ions imposed by the tu be.
Loaded Q therefore is relatively inflexible. al­
though higher th an normally encountered at
lower frequencies. Even so. good tan k circuit
efficiency can be readi ly obtained if the unloaded
Q is sufficie ntly high. It is in th is case. being
appro xima tely 1000. Unloaded circuit Q of this
magnitude is diffi cult to achieve at lowe r fre­
quencies as the un loaded Q of good coi ls usually
fa lls be low 400 . The loaded Q in th is instance
must be of the orde r of 10 to 20 to achieve a
reasonable degree of tank circuit efficiency.!
One d isadvantage of high tank circuit Q (usua lly
deman ded by high-C v.h.f. tubes ) is that a cor­
respondi ng high value of r.f. c ircu lating current
flows. ( Restricted bandwid th could also be a
d isadvantage in some applications) . Wide leads
having low r.f. res istance are requi red to carry
this curre nt. Ordinary lead solder is out as its
r. f. resistance is too high , and high temperature
silver solder is used for connections in v.h.f.
tank circu its operating at power levels in excess
of a few hundred watts. Alternatively. the joints
may be physicall y bolted toget her with brass
bolts. provided the r.f. current does not pass
through the body of the bolt.

The coaxial ou tput receptac le. J',!, . is a T ype N
fi tti ng. with th e fl exible strap jumpe r from the
moveable tap on ind uctor L:l bolted to the center
pin of the fitt ing. Appreciable cur rent fl ows
through the jumper and a soldered joint at the
receptacle has sufficie nt r.I. resistance at 144 me
10 run hot enough to melt the solder at full
amplifier input. The o lder 50-239 style coa xial
receptacl e is no ! recommended at this point.
as the match ing Pl.-259 coaxial plug does not
mak e adeq uate contact 10 th e shield of the
coaxial line. which is on ly solde red at four points
with in the plug.

Thc resonant grid circuit is a ha lf-wave line
( L',!,). capacita nce loaded at one end by gr id
tuning capaci tor C',!, and at the opposite end by
the input capacitance of the 4CX 1DOOK. Bias is
applied to the tu be th ro ugh the grid line. via
isolating resistor R I placed at the min imu m r.f.
voltage po int of the circuit. Use of a v.h.f. choke
at thi s point instead of the isolat ing resistor re­
sulted in a violen t 10 mc parasitic osci llation
which is entirely absent when the resistor is
employed.

The point of mini mum r.f. voltage is at the
elec trica l cente r of the hal f-wave grid line which
happen s to fall very close to the socket termina ls.
T he input capaci tance of the 4CX IOOO K is ap­
proximately 80 mmf and a simple parallel
reso nant tank tends to "d isappear within the
tube" at 144 mc . A half-wa ve line ma de up of
the tube capacitance an d lead inductance permits
suffi c ient tank circuit externa l to the tube to
effic iently cou ple excita tion to the tube. T o

'T ank circu it e llk ienc)' is de fined as :

Err ~ 100 fl o> (~ fI ,

Whe re Q " i.. the unloaded Q. a nd Q l is the load ed Q.
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Fig . 9- ln te rior view of th e om pl ifi er e nclosure wit h
t he reor plate re moved . The enclosu re no rmolly
mou nt ed on its side, is shown in a vertico l posi tio n. The
4CX100Q K, a ir chi mney, and special socket are placed
atop th e center of th e g rid co mportme nt, with cooling
ai r passi ng into t he " botto m" of th e compartment. Th e
three g rid terminals of the 4CX1 QOOK socke t are
stropped toge th er a nd th e junct ion is bol ted to th e
U.shaped grid inducto r (1. J) . The op posite e nd o f 1.J
te rminates a t t he GoRID TUNING capac itor, CJ, mou nted
to the front wall of th e co mportmen t. Balow th e grid
asse mbly at one side is the input link (L.l l with LOAD ING

CA PAC ITOR, ( 1, mounted to th e wall of th e co mpa rtmen t.
Mou nting bracke ts for th e tw o plate inductors a re
affixed to th e o uter side walls o f th e com pa rt me nt.
Th e squ irrel ,cClge blowe r is moun ted with a piece of
scre e ning ocross its mouth to re str ict r.f . lea kage
thro ugh th e ve nt ope ning . At th e side of th e blower is
the righ t·a ng le d rive a nd fl e xibl e shaft fo r the OUT PUT

LOAD ING a dj ustment, visib le on o ne a node ind uctor. The
mo veable to p is drive n via a th-ecded rota ry sha ft

integ ral to th e p lale line .S

sa tisfy th is requ irement. the grid line is made
of copper stra p and has an unloaded Q of about
300. Load ed Q is close to this fi gure as the grid
circuit is swamped only by the circuit losses
and input conduct ance of the 4CX lOOOK. G rid
driving power is theoreticall y zero. In pract ice
a few watts are requ ired to develop the proper
voltage at the grid of the tube because of the
circu it losses.

Because of th e high value of circuit Q and the
appreciable capacita nce o f tuning capaci ta nce
C',!,. grid circuit tuning is quite sharp and reso­
nance must be reestablished for fr equency ex­
cursions of more than a few hundred kilocycles.

Metering and Power Circuits
Separate d .c. m illiam meters are ll sed to mon-

r.A se t of b lueprin ts IS avail a ble a t a cost o r o ne do llar
which co ve rs, in detatl, the vario us p la te circuit corn­
ponents. write : Ama teur Se rv ice D ep t., E itel-Mc­
Cullough, Inc ., San C a rlos , C a lif.
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blower air vent is prevented hy covering the
blower opening with a piece of screening. Cool­
ing a ir passes from the blower into the grid
compartment. th ro ugh the honeycom b vents in
the SK ·820 air sod-ct. a nd is conducted to the
tube anode by means of a pheno lic hood ( Eimac
SK·806) that slips over the top of the socket
assembly. The air is exha usted from the pla te
circu it com pa rtment thro ugh a perfora ted area
in th e enclosure locat ed above the tube. The
hlower is energize d as soon as filame nt voltage
is applied to the tuhe .

Fig. 11- Circuit of the 2 kw p .e .p . lineo r a mp lifi e r .
CI-20 mmf, Hammar lund HF·20 or eq uiv.
C2- \ 5 mmf, Hammarlund HF ·1 5X or eqolv.
C]-App rox. 3 .5 mmf Plate size 2V. " X 4" , spoced

obout %" . See text .
C4-C5: Each two 100 mmf, 5kv in pa rallel . Cent ra la b

8505-1 00 or eq viv.
C,- lOoo mmf, Skv. Centr a la b 8585- 1000 o r eqviv .
C, - IOOO mmf di sc ce ram ic, 1.6 kv.
Cr- 1500 mmf ce ram ic feed thr u. erie 3 27-X5U-1 52M

or eq urv.
BLI-25 cubic feet I min. at 0.2 " pressure. Dayten

# lC.180 o r eq uiv.
RFC ,-1 .8 microhenries, Ohmite Z·I-4-4 or equiv.
RFC2, RFC ], RFC4- 9 t. # 12, W ' d ie ., 1v." long .
T,-6.0 volts at 13 am peres. Sta ncor P-6463 or eq ulv.
J J- Rece pta cle , BNe (UG.109 -4 / U).
h -Recf>ptacle , right ong le, type N (UG-997A/U ).
h-Hi g h vol ta ge rece ptacle, Mille n 37001 or equ iv .
5" 52-D.p .d .t. rotary switch, Centr a lab 146-4 o r eq uiv.

Fig , lO- View info lop o f p late circu it co mp a rtment
with t he perfora ted to p remo ved . The PLATE TU NI NG

cap aci to r (C3) is immedio tely in fro nt of th e 4CX1OOOK,
d rive n fr om the pcnel -mcu nted counter di a l by two
surp lus gears . The movea b le p late of the (apodlar is
ground ~d 10 the wa ll of th e enclosure b y a two -inch
wi de strap of fl ash ing co ppe r wh ich Rexes 0 1 the cepec­
itor plate move s closer to the fixed anode plate . The
d ua l p late blocki ng capacitors ere mounted to the
sides of the anode stro p of th e 4CX1OOOK, and vi sib le
a t the right is t he simple a ir-wo und plate d . chok e.
The bearing o f the rota ry d rive shaft for th e O UTPut

LOADIN G top is visib le at the top of the left p lat. circui t
ind uctor.

-

Amplifier Cooling

The 4CX 1000K tetrode insta lled in the SK-8:!O
Air System socket requires an air blast of 25
cubic feet per minute for opera tion at maxim um
pla te d issipat ion with inlet air tempera tu res up
to 40 degrees Centigrade. This corresponds to a
press ure difference of 0.2 inch of water column.
A Dayton # IC·180 blower or Ripley #8472
blower will provide adequate cooling at thi s level
of back pressu re. T he mo uth of the blower is
mounted to the unde r-chassis a rea as shown in
the ph otograph and r.f. leakage through the

itor grid. sc reen and plate currents. Normal grid
cur rent of the 4CX InOOK tetrode is zero in
C lass A B·J se rvice ; however. small values of
curre nt fl ow duri ng the tunc-up process. and grid
current excursions up to plus or minus 5 mil li­
amperes may occ ur. In like fashion. screen cur­
rent ca n he ei ther posit ive or negat ive in value
up to approximately 40 milliam peres or so.
Negative current excursions are common in the
grid and scree n ci rcuits of high gai n tc trod cs
opera ting in the C lass A R· I mode. T o accom­
modate posit ive and nega tive exc ursions of
screen and grid current. zero cente r meters may
be used or a pola rit y reve rsing switch can he
employed with less expensive posit ive read ing
meters. T he la tter technique is used in this am­
pl ifier. Screen and grid metering are acco m­
plished ac ross shunt safety resisto rs. and rota ry
meter switche s are used in lieu of toggle switches
to insure low contact resistance . The safety re­
sisto rs a re placed across th e switch arms ra ther
than across the mete rs so th ai the circu its a rc
not interrupted during the switching action.
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Fig. 12-Strudural detail s for ' he grid circuit compone nts . (A)- l 2. %" stra p. 0 .032 mate rial form ed to
di mensions shown. (B)-G rid connecting strop %" wide, 0 .064 ma ter ia l, 3 req uir ed . (C)- Inp ut link, l " lA "

strop, 0 .032 material .

Amplifier Enclosure
The amplifier moun ts behind a standard 12Y-J "

relay rack panel. with the 4CX IOOO K placed in
a horizontal pos ition behind the panel (fig. 9) .
T he r. f. enclosure measures 12 inches square
and is 6 inches dee p. T his aluminum enclosure
is spaced 4 112 inches behind the panel. and in
thi s panel space are located the various meter
switc hes. the meters and counte r dials. the fil a ­
ment transformer and a small aluminum box
conta ining the fil ament and grid isolati on net­
works. The SK-820 air socket is mounted atop
the grid compartment box which measures 6
inches wide , 7 inches high and 6 inches deep.
The front and back panels of the amplifier en­
closure a lso form the panels of the grid compa rt­
ment box. As the enclosures are not standard
size ite ms, they were made up of 0.062 inches
a lum inum sheet. fo rmed into simple panels.

Plate Circuit Assembly

The hal f-wave plate inductor is made up of
two 7V2 inch lengths of I V" inc h outside diam­
ete r copper wa ter pipe (fig . 9) . T he pipes arc
clamped to the outer wa lls of the grid compart­
ment bo x by means of heavy d ural blocks. as
shown in the photographs. A special slid ing
fillin g is required o n one plat e line to a llow
adj ustment of ante nna coupling . This fitt ing con­
sis ts of a coppe r ring whic h slides over the pipe
and makes contac t to the pipe by virtue of a
circu lar sect ion of fl exible "finger stock" which
is solde red to the in ne r circumference of the
ring. The ring is driven a lo ng the length of th e
pipe by means of a threaded brass rod internal
to the pipe , which is controlled from the fron t
panel through an insulat ed coupling. a right­
angle gea r drive and a len gth of flexible shaft .e

The anode colla r assembly is shown in fig . J3.
It is made up of a circle of 3,l.l -inch wide copper
stra p to which "ears" have been silve r so lde red .
The ea rs fo rm mounting brackets fo r the twin
plate bloc king capacitors . T he stator plate of th e
va riab le tuning ca pacitor (Ca) is also silver
so lde red to this assembly.

The moveable plat e of the tuning ca pac itor is
panel dri ven by means of a simple bearing that
translates rotary mot ion into th rust (fig . 10) . The
capaci to r plate is prevented from turning by a
wide ground st ra p as shown in fi g. 10. To pre-
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se rve panel symmetry. the ca pacitor is driven
off-center f rom the counte r dia l by a set of
surplus gea rs.

Grid Circuit Assembly

Three grid terminals a re provided on the SK·
82.0 soc ket and these a re connected in paralle l
by 'h inch wide lengths of .yfl inch wide copper
strap silver soldered to the projecting socke t
termina ls. The junction of the three st raps is
bolted to the grid induc tor ( Lu), which consists
of a single length of copper stra p bent into a
ha irpin which termina tes at the stator lugs of
the grid tuning capacito r. CI~ . The composition
isola ting res istor R'l is a ttached to the junctio n
of the st raps wh ich is close to the point of mini ­
mum r.f. voltage in the grid circui t.

The in put coupling loop ( L t ) is about an
inc h away fro m the grid induct or and consists
of a sectio n of I/.a inc h copper strap formed in
a hairpin and connected between the input co­
axial receptable (1 1) and the load ing capacitor.
e!. Aside from the isolat ing resistor and the
two tuned circuits. no othe r components a re
moun ted wit h in the grid circuit encl osure. Fila­
ment and bias leads exi t via feedthrough ca pac­
itors into a sma ll a luminum box which houses
simple r.f. decoupling networks. With a stage
gain of over 20 decibel s. it is important that no

Fig . 13-Anode collar a ssemb ly. The a node a ssembly
of th e 4CX1000K is made of copper, silver soldered
and silver plated . Th e circular strap e nci rcles th e anod e
cooler of the 4CX 1000K and supports one plate of
tuning capacitor CJ a nd two " e a rs" which attach to
the dua l plate b lock ing capacitors. The capa ci to r p late

measures 2%" X 4" .
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Fig . 14- 0 b liq ue view of th e v,h.f. a mp lifier. The
d. in put fi»ing (l) . plate circuit gea rs. a nd comport.
me nt fo r the power lead fi lte rs moy be seen in this
view. The B plus high voltage co nnecto r is bccc ted ot
the top of the enclosure_ All meter leads ore run in
shielded wire, with the shields grounded a t each end
of the lead and the inne r conductor bypossed to the
shield with smoll di" ceramic capacitors at the meter
ter minals. The end of the plate comportment is per.

farated to allow exit of cooling o ir.

r.f. energy be permitted to leak into the grid en­
closure. The air inlet at the base of the grid
enclosure is covered with screening to red uce
r.f. coupling through th is o pening. In ad di tion.
a ll power leads external to the enclosure are
ru n in sh ielded braid which is grounded and
bypassed at both ends of the lead.

Metering Circu its

Screen. grid and plate circuits are monitored
separately by three panel meters. It is useful 10

observe the ratio of these currents during the
tun ing process and proper loading can readily
be ach ieved when th e opera tor has sufficient in­
forma tion to adjust th e rat io of grid drive 10
plate im pedance . Polarity reversing switches are

incorpora ted in the grid and screen circuits in
orde r to note negatii..e currents often encountered
when tetrodes are operated in the v.h.f. region.
Meter c ircuits are returned to a common cathode
point. as shown in fig. 7. The comple te metering
circuit ry is shown in the general schematic. fig .
I I.

Plate current is measured in the cathode re­
turn ci rcuit 10 the high voltage power supply. It
is necessary , therefo re. that the negative te rminal
of the supply be isolated from grou nd . Bot h
termina ls of Ihe bias supply are isolated from
ground as is the negat ive te rmi na l of the screen
supply. The bias supply. in addition. is "hot" to
ground.

Powe r Su pplies

As is common with all power tetrod es the
screen power supply of the 4CX IOOO K sho uld
be well regulated and the supply "bled" to 70
milliam peres or so. Dangero usly high plate cur­
re nts may flow if the screen power supply ex­
hibi ts a rising voltage cha racteristic with negat ive
values of screen current.

Voltage stabiliza tion ma y he accompl ished in
severa l ways: a suitab le bleeder resi stor may be
connected ac ross the screen supply or an elec­
t ronicall y regulated supply may be used. It is
essential to use a bleeder if a series regulated
supply is used, as such a supply exhibits a h igh
input impedance to negative current. A well
regu lated. choke input suppl y ca pable of 150
milliamperes current capacity and bled to 70 rna
is probably the best com promise solution.

T he rated hea ter voltage for the 4CX IOOO K
is 6 .0 volts (llot 6 .3 volts). Tolerance is plus or
mi nus 5%. but for longest tube life . the voltage
should be held between 5.H and 6.0 volts . The
cathode and one side of the heater are internally
connected. Hea ter vo ltage and blower should be
turned on fo r three minutes before other oper­
a ting voltages are applied.

Am p lifi e r Tuni ng and Adjustm e nt

For initi al adjustment. a kilowa tt dummy load
is connected to the amplifier: bias voltage is
applied fi rst and set to approximately - 60 volts .

(C oTlt iTl ued 011 pat:e 92 ]

Plate Plate Pe ak Pow e r Max. Max. Grid
Mode Pla te Cu rrent In p u t Dri...e Output Grid Scre e n Bia .·

(Clasa) Volls (m al (w a tts) Pwr-weus (w atts) Curre n t Current (A p p rox)

AD' (s.s.b.} 2000 883 1766 4.5 915 0 20 -53

AD' (s.s.b. ) 2500 800 2000 4.4 1165 0 21 - 55.

A D' (s .s.b.) 3000 666 2000 6.3 1200 0 18 - 56

AR ' (a.m .) 2500 400 1000 1.2 250 - 0.3 - 29 - 57

R (c .w .} 2500 I 400 1000 5.2 625 -2.5 2 1 - 80

-Adjust bia s for : Rest ing plat e cu rrent o f 2~O rna for C lass A R I.
- Rest in g plate cu rrent o f I rna for Cla ss B.
- Rest ing p late cu rre nt o f 200 rna for a.m. linear se rv ice.

Fig . lS-Amplifi e r operating cha racte ristics for the 04CX1 000K.
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New Amateur Products
--------------------------------------------- ---- - - - - - - - - - -

Heath SB·1I0

rI-' IIESR- lto is a IMOwatt p.e.p. s.s.b. six meter
transceiver. It feature s upper and lower s.s.b.

and c.w. operat ion with p.LI.. v.o.x., and V.U.x.
operated c.w. The 58 - 110 can be operated either
v.f.c . tran sceivc: crysta l-contro l t ransmit. v.f.o.
receive; or crysta l-control transceive. Frequency
sta bility is less than 100 cps d rift per hour afte r
20 minute warmup. T he SB· ) 10 kit weig hs 23
lbs. and sells fo r $320.00. Po wer supply not in­
cluded. For complete specifi ca tions and deta ils
write to Heath Compa ny, Benton Harbo r, Mich­
igan. 49023. or circle 69 on page 106.

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

"Elements of Radio"

PREN T ICE- H AL L. I NC. • New J c .r~e y pU bn~ h c rs have rcce n.tl ~

brought out the new fifth edition o f " Elem ents of Rad io
by Marcus and Marcus. Many will reca ll using this book
when first sta r ting out. T hrough 43 cha pters and 672 well ­
illustrated pages the fundamentals of electro nics are brought
forth and made clear to both the begi nner and more advanced
student. It is a worthwhi le Xmas gi ft and invaluable addi tion
to any ham libra ry. T he pr ice is $8.50 at most bookstores. For
more information wr ite Prentice-Hail, Inc., Englewood C liffs,
N .J. or circle 70 on page 106.

-- - - ----- - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - -._- - - - --
EICO 753 Tri-Bcmd Transceiver

r I "" II E EICo 753 covers 20-40-S0 meter s.s.b.,
a.m., and c.w. Input power is 200 watts on

s.s.b. and a.m. and ISO walls o n c.w. with 110
watts ou tput. C la imed rece iver sensitivity is bet­
tcr tha n one micro vol t for 10 db signal to noise
rat io, It comes in kit form for $ I79 .95 and wired
at $299.95, less power supplies and speaker. For
more information write to Eico, 13 1-0 1 39th
Ave.. F lushing. New York, 11 352, or circle 71
on page 106.

------------------------------------------------------------ -
Dexion Do-It-Yourself Steel Angle

R ES E 1\1B U NG a huge erector set. the Dexion slot ted an gle components
are avai lable from local hardware and lumber yards. With an

ord ina ry wrench and hacksaw and using just nu ts and holts. numerous
items can be made for the shack and wo rksho p. Workbench fra mes.
storage shelves. book shelves. operating tables, racks. and other useful
things ca n be made. Dexion is available in two sizes. T he standard
angle. packaged in bundles of 50 ft .. is priced at $ 10.50 per package.
The heavy duty size is $ 12.75 . Each package contains 75 nuts and
bolts and 20 corner (support ) plates. " Idea" pa mphlets are offered
free wit h other info rmat ion by writing to Dexion, Inc. Retail Division,
39-27 59t h St.. Woodside, New York 11 377, or circle 72 on page 106.

-------------------- -----------------------------------------
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-------------------------------------------------------------
Hallicrafters SR·500 Transceiver

l
~II E SR-500 is a three band ( 80. 40. and 20 )

500 watt p .e.p.. s.s.b. a nd c.w. transce iver .
C a lled th e "T o rnado: ' the unit features a m plified
au to ma tic level contro l ( A A LC) a nd receiver
increme n tal tuni ng ( RIT) wh ich a llows the op­
erator to tune the receiver up to 3 kc to either
side of the tra nsm itte r frequency . The SR-500
sells fo r 395 .00. Optiona l equi pment includes
mo bil e mounting bracket . a.c. su pply. d.c. sup­
pl y. and v.o.x. adaptor . Fo r furt her de tai ls write
to Ha ll ic ra fte rs. 5 Kestne r A ve.• Chicago. III..
o r circle 73 on page 106 .-- - - - - - - - - - - --- - - - - - - - - - - - - - - - -------- - ------ --- - - - - - - _._._.- -- -

TTTTTT 99 iii i iIi

0000000000 0 0

Estes Engineering Company

~l-';TROU L:C"J IO :"oI of the Electro-Shield Alternator
Kit is announced by Estes Engineering Corn­

pa ny. T he kit is designed to eliminate interfer­
ence from alternator and d.c. generator circuits.
permitting long range no ise-free operation of all
two-way radio systems. It can be u..ed on both
gasoline and diesel e ngines.

T he Electro-Shield Alternator Kit includes
shielded cables for rad iated noi se. and 50 amp
filters for conducted no ise . Circuit diagrams for
all po pu la r battery charging ci rcuits are p ro­
vided . Fo r furt her detai ls w rite to Es tes Engi­
neer ing Company. 16 39 West J35th S1.. G a rdena .
Ca lifornia. 90:!~9. or circle 74 o n page 106 .

-------------------------------------------------------------
Lafayette HA-650 6 Meter Transceiver

~I"" It E model H A·650 is a so lid sta te 6 meter
tra nsce ive r wi th 2.5 watt input a nd 1.5 wa tt

output. It ha s a push pull modula tor, 6 crystal
contro lled transmit posit ions a nd uses sta nda rd
8 me c rysta ls. T he recei ve r is tu nab le a nd has a
claimed se ns it iv ity of 1.2 uv . A built in mo b il e
po wer su pply ( Ze ner d iode ). ca rrying ca se.
sho u lder st ra p. telescoping w hi p a ntenna , and
ba t teries are su pplied . Fixed sta t ion a.c . su pply
is o pt iona l. T he price is $ 119. 95. Fo r more de­
tail s wr ite to La fa yette Radio. III Jer icho T urn­
pike. Syosset. 1..1.. N.Y. o r c irc le 75 o n pa ge 106.

,I = I --=:i "",. -"'"
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------------------------------------------------------------
Knight-Kit C-577

~rll E C-577 is a fu lly transis torized audio com-
pressor Zprea m plifie r (no t a clipper) ki t. It

se rves as a lo w level preamp for both Iowan:..!
h igh impedance mikes with mi nimum d isto rt io n
a nd 16 db gain at I kc . It has full compression
at 3 millivolts input. with an output of 50 milli ­
volts. The kit is p r iced at 5 19.95 and is A ll ied
catalog number 83U816~1\V. Fo r complete
specs. write to Allied Ra d io. 100 N. Weste rn
Ave.• Chicago. I II.. or circle 76 on page 106.

._-----------------------------------------------------------
Sentry Converters

T H E Se nt ry converter pe rm its the business
man or e nt hus ias t to mo nito r any single f re­

q uenc y be twee n 25 me a nd IHU me. f.m. or a.m.
S ingle switch o pera tion changes normal t un ing
ra nge and converter. Opera ted from self con­
ta ined 9 volt bat tery. Pr ice is 37.50. For furt her
literature write to Se nt ry xta nufacm ri ng Co.•
P.O . Bo x I:!:\12. O klahomu Citro Okla .• or circle
77 o n page J06.
-------------------------------------------------------------
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"Bruno Puts Israel
I nto Space"

BY URI BERNEAHt . 4X40C/W6

S
O reads the headline from the da ily news­

paper M a-A riv of Israel. announcing a
reported record-breaking QSO between

Asia and Europe via OSCAR III satellite. The
950 mile contact was made between 4X4D H.
Bruno Bie nefe ld of Tel-Aviv and LZIAG of
Sofia. Bulga ria . The art icle reads. in part ...

" Bruno Hienefeld an engineer from Tel Aviv
ope rates an amateur satellite tracking sta tio n in
his home and is in communicat ion with other
a mateur stations around the world .

"While people around the world are wondering
about the pract ica l role of the sa te llites which
will eventually bring man to the moon. anot her
ki nd of satellite orbits the globe. T hese are the
co m m unica tio n sate llites used to relay radio.
telephone and T V transrnisvions and in the ne xt
few yea rs ma ny "cornsats" of th is ty pe wi ll he
placed in space formi ng a network which wi ll
cover the whole world . T he space com municat ion
era has begun. bu t th ough m an y "comsats" orbit
the globe. the re has been no tracking station in
the area between the Pac ifi c and the Medi te r­
ra nean. A pioneer in this field is Bruno Biene feld.
a n electrica l engineer from Tel Aviv. In h is home
he opera te s a private sa telli te t racking sta tio n.
With his amateur stat ion he has managed to
contact other such tracking stations arou nd the
wo rld. a nd that's how he " put Israel into space" .

" H ow did the radio amateur sa te lli tes get into
orbit? Even though there a re :na ny radio ama­
teurs around the world. they can't bu ild veh icles
or boosters to put satellites into o rbit. The OSO.R
..oc iety got in touch with a U.S. missile agency
a nd asked for perm ission to hitchh ike a sa telli te
on one of the boo..ters. The agency agreed. a nd
three years ago OSCAR I was sent into space .

"The O SCAR sa telli te was orbited a nd sent a
signal in morse code which meant laughter ( HI).
Proba bly the onl y man in the m iddle east who
heard that "laughter" of OSC.-\R was Bruno . an
emhusia..tic rad io a ma teur who looked for new
mean .. o f communication through space. He
managed to rece ive the OSCAR transmissions
which contained telemet ry information about the
height. speed and many other details. and Bru no 's
tracking sta tion proved itself.

· O S('"AIt III Ole-brew ) .
t l' roje-"'1 O scar . Inc .• Foo th ill Cnlle~e . Lo s Alltl.. Hills,
Ca l i £.

48 • CQ • December, 1965

"Since then, says Bruno. two more satellites
were sent up and the telemetric information was
received by me". OSCAR III was sent up in xt a rch
of this year and through Bruno's sta tio n. contact
was actually establ ished with the European
continent." The rad io amateur a nd the satellite
will have in the future a very im porta nt role in
human communicat ion. They are the bridge o ..-er
a ll continents:' Bruno explains.

" Bruno is a graduate electrical engineer from
the Technion where he worked for 5 years in
cosm ic ray research. For 6 years he worked in
the Weizm an Institu tion in developmen t of in­
struments for magnet ic fi eld detection. La te r. he
devoted h imsel f to radio a nd when the first sa tel­
lites circled the globe, he tracked a nd observed
the m. When Oscar III o rbited the ea rth. he used
his ama te ur sta tio n 4X4DH to commun icate
th rough OSCAR III to LZ IA G . a rad io amate ur in
Bulga ria . H is name was Stanlslav. a nd he a nd
Bruno met each other fo r the first t ime th ro ugh.. .space.

Oscar makes fran'
page news recen tly
in the Israeli news­
paper Ma -Ar iv. The
article reports the
successful Osca r III
QSObetwun"UDH

and lZtAG.



The Tra n ~com S8T-3, Three -be nd Tra n, j,to r·
bed , .s.b . Tro ,u l,.e iver. The I" ulllh..g pc rulcd
(onll ol . , de scribed in the text , o re the four
h':Jri:ontol e le ments on the dark pa nel near
the lower center. The one for p .e , loa ding
i. between the up per and lower knob. at

the right.

CQ Reviews:

-- •

The Transcom SBT-3 Transceiver
BY WILFRE D M. SCH ERER,* W 2AE F

A
PET peeve of ours is that most of the

ham gear designed for mobile o pera t ion
is jus t too large to make a neat insta lla­

tion without overcrowding the front quarters o f
the car or taking up too mu ch leg space. wh ile
at the same time all owing accessib ility for con­
ven ient handli ng. It was therefore pleasin g to
find the Transcom SBT-3 three-band s.s. b.
transceiver a nicely styled package whic h takes
u p only a quarter cubic foot of space. with
good performance and economical operation.

Although designed for mobile work. it is al so
a neat and handy unit fo r portable. field or
fixed sta tion use with many unusual design fea­
tures included .

The SBT·3 opera tes a t a power input of 165
watts p.e.p. to del iver a p.e.p. output of 90-100
watts; while the receiver has a sensitivity of
0.5 uv for 10 dh S IN rat io. A crystal latt ice
filter is used in both th e receiver and the trans­
mitte r for 3 kc selectivit y.

Economical mobile operati on is obta ined by
use of transistors throu ghout. except in the final
amplifier where instant-heating type tubes are
used (these are the 01l1y tubes used ). the fil a­
ments of which are not energized unti l the mic
p.t.t . button is pressed to transmit. Batte ry
drain is the reby held down to a minimum during
receiving per iods (only 500 rna ) and instant
receiver / transmit operat ion is made possible.

Other features of the SBT-3 are : freq uency
coverage of 3.8-4.0 and 7.2-7.3 mc on lower
sideband and 14.2·14.35 mc on upper sideband :
frequency sta bility of 100 C.p.s. o r better over
an y 10-minu te period afte r warmup; fi ne vern ier
tun ing with one knob revolut ion covering 5 kc
or less: 5 kc dial calibrat ions: easily adjusted
cont rols usi ng knurled thumb-wheels; carrie r

"T echnical Director, CQ.

and sideband suppression of 45 and 40 db below
maximu m output respect ively: adjustable pi-net­
work for 30-100 oh m output loads; r.f. com­
pression on tran sm it: push-to-talk o perat ion;
receiver bandwidth of 3 kc at tl db points; image
rejection better than 60 db: 2 watts a.f. output:
a.g.c.: a.f. response o f 400·2500 c.p.s. ± 3 db
in hoth receive and transm it. Size is 4%" X
11 % " X 8'\4 " O I.W.D.) and weight is 10
pounds. Separate ex ternal power supplies are
requ ired for either 12 v.d.c. or 117 v.a .c. opera­
t ion. A loudspeaker is built into the a.c. supply.
C urrent drain with 12 v.d.c. is 500 rna on recei ve,
12-15 a. o n transmit.

Circuit ry
A number of interesting innovations are in­

cl uded in the SBT-3. T he lineup is shown in
the block d iagram at fig. I . Start ing with the
transmitter section. the basic concept is th at of
generating the s.s.b. signal at 5173.5 kc a nd
heterodyning th is with a variable frequency to
produce ou tput in the desired amateur band.

The b.f.o. carrier genera tor feeds a r ing-t ype
balanced modulator 10 which the a.I. from the
speech amplifier is fed from a signal splitter, Q:l.
See fig. 2. T he s.s.b. ou tput from the modulator
then goes through a fo ur-crystal lattice filter.
the 2nd and 3rd i.f. stages and thence to the
transmitter mixer where the heterodyn ing takes
place with the v.f.o. signals.

For 80 and 20 meter use, the v.f.o. frequency
is 4486.25·4586.25 kc. Tb is is doubled to 8973.5·
9 173.5 kc in the mult iplie r. Q u, be fore going
to the transmitter mixer. A 13 rnc trap elimi na tes
the 3rd harmonic of the v.f.o. when the 20-meter
ba nd is in use. On 40 the v.f.o. functions on
41 24.5-4158.5 kc which is tripled to 12 373 .5­
12473.5 kc by the mult iplier.

Unlike other solid-sta te gear we've seen so
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f ig . I -Block diagra m of the Tran sco m 58T·3 Transceiver.

far. the r.I. driver stage. which follows the
mixer. also employs transistors instead of vac­
uum tubes. T hree Motorola SM-471 0's are used
in a unique circuit wherein the transistors are
connected in a cascaded arrangeme nt to provide
the required driv ing voltage for the fin al p.a.
See fig. 3. Excellent stability is exhibited; so
much so. that a no vel space-saving and inex­
pensive system can be used that allows ga ng
tun ing of th e input and output circu its o f the
driver using a butte rfly-type capacitor with one
of its stato rs connected to the input circuit. the
othe r to the output.

The p.a. has two Amperex type 8042 instant­
he at ing tetrode tubes connected in parallel with
neutral izat ion and a pi-network outpu t circuit.
A toro id-wound ta nk coi l is employed wh ich
not only saves space and is highly efficient. but
wh ich also minim izes stray r.f. fields around
the tank and th us furt her contributes to the over­
all stabi lity of the unit.

Separate variable capacitors are used for p.a.
tuning and loading in the pi-network. An un­
usua l de parture here is that the load ing capacitor
is a compression-type trimmer which is mounted
at the rea r of the panel with its adjusting screw
in a vertical plane and parallel to the panel. T he
screw is connected to a metal thumb wheel that
protrudes thro ugh a horizontal slot in the panel.

Receiver Sect ion

In the rece iver the frequency conversions work
in reverse order; that is. the incoming signals
heat with the v.f.o. signals to produce a 5 173.5
kc i.f.

The r.f. stage has a 2N2092 opera ting as a
grou nd-base amplifier wit h its collector fed to

the base of a 2N 2092 mixer through an im­
pedan ce-matched transformer. The input signa l
is obta ined from the plate side of the p.a. tank
through a small capacito r coupled to a tuned
circuit a t the emitter of the r.f. transistor. Q....
Thus there is a double-tuned input arrangement
for improved r.f. selectivity.

Varicap diodes (voltage-contro lled solid-sta te
variable capacito rs) are used instead of the con­
ventiona l variable capacitors for tuning the input
and output circuits of the r.I. stage. Both Vari­
caps are "gan g tuned" with a potentiometer
tu rned by a thumb-whee l on the panel.

T he signal from the r.f. stage goes to the base
of the mixer and the heterodyning signa l from
the v.f.o. is injected at the emitter. The resulting
i.I. signa l goes to the 1st i.f. a mplifier. the
5173 .5 kc filler. the 2nd and 3rd i.f.' s and then
to the balanced modulator wh ich now functions

0,

· 12... (T)

+12 ...

Fig. 2-Sig no l-sp liHer circuit used in the SBT-3. It is
a bi lateral oAoir through which the 0.1. circuih in and
out of the balanced modula tor are routed a nd im­
pedonce matched . O n receive, the 0.1. o utpu t from the
bolonced modulator gael to the e mitter of OJ. the
co llec tor of which feed l the receive r c .f. amplifie r. On
tronlmit, 0 .1. from the speech amplifier g oel 10 the
bale of 0 , via diode Iwi t::h 0 \ and is app lied to the
mod ulator from 0 1'1 e mitter. The e mitter impeda nce
matches thot of the mod ula to r. ( I, C l and C2 co nstitute

o n r.l. filter.
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f ig. 3 -Circuitry for the driver in the 581-3. Three
transistors are connected in ccsccde with a confi g ura­
tion which, except for the d . chokes a nd the tuned
input and output circuits. i, like that of 0 conve nt io nal

c .I, a mplifi er.

0,

11
",-_L,,"

Dz .... IF.

i" I2v. VU

",

To BFO/
Corrler Gert.

+12v.m

f ig. " -Balanced mod ulator /product d etector circu itry
fo r the SST-3. The ca rrier generator /bJ.o. sig na l is
fed a t a ll times to a ri ng type modulator using ..
diod.s. On recei..e. d . outpu t from th e lost i.f. goes to
the modula tor thro ugh diode swi tch 02' The demodu­
lated c .I. o utput from the modu lator is obta ined at
point A . On tra nsmit, the c .I. speech is applied to the
mod ula tor a t A a nd the mod ula ted d. g oes to the
lcttlce filte r via d iode switch OJ' The carrie r sig na l is
bala nced ou t with R1 a nd C I. During tune up , a d .e.
voltage is app lied at point A to unbalance the modu-

la tor and thus supply a carrier.

[Conttnued 0 11 page 94 ]

the supply voltages for the required receiver and
transmitte r funct ions. T he other relay. during
receive. co nnects C 1 to the r.f. input stage. Dur­
ing transmit. it disconnects Ct and grounds it.
By so doin g. any high-power r.f. leakage from the
transmitter. that ot herwise might take place due
to stray capac ita nce between open relay contacts,
is bypassed to ground. and the r.r. transistor is
thereb y protected against damage.

Due to the physical location of the relay. this
method was probabl y devised to avoid r.f. pickup
from r.f. ground currents th rou gh the chassis
that could occur if the relay were rigged in the
conventional manner to ground the input coil
inste ad .

' Pe r m ose not familiar with diode switches, a diode
acts as a closed switch when it is. cond ucting. as a n
open switch when not cond ucting. Co nduction occu rs
when the d iode a node is at a positi ve potent tal with
respect to the cathode . non-conduction results when the
a node is negative in respect to the cathode. T he diode
switch is operated by a pplying a d.c. vol t age o f the
correct pola rity for the desired swit ching st ate.
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Top View of the 5STo3. A perfora ted cage has been reo
moved from the final a mp lifier in o rd er that the toroid
tan~ coils may be seen a t left center. The d . driver
ampli fier is o n a circuit board on th e right sid e of th e
shield next to the p .c , tubes. The bandswitch and the
d . coils a re a bov. the cha ssis. The b.t,e. is built on a
p rinted-circuit board tha t is mounted on a baff le (top
center ) which is fir mly supported by a cha nnel bracket.
The lcw-le.. e l $loges a re con tained on the boa rd in the

right foreground .

as the product detec tor. See fig. 4.
w e were particularl y impressed to see this

arrangement used. since for many years we've
found it a superior met hod of product detection
in our homebuilt gear; a nd especially since
we've run across quite a lot of manufactured
gear where the so-called prod uct detector was not
acting solely as such. but which at the same time
ex hibited a considerable degree of envelope de­
tect ion. resulting in undesirable d istortion
products.

The a.f. out put fro m the balan ced modul ator
goes to the signal splitter and then to the a.f.
amplifie r ch ain consisting of two stages followed
by an a.f power-output ampl ifier.

A.g.c. is obta ined from the a.g.c. detector /
ampl ifier, Qw. which is coupled to the last i.f.
Avg.c. voltage is applied to the base of the r.f.
stage and the last two i.f.'s. The a.g.c. also ac ts
on the i.L's du rin g tra nsmit to provide low-level
r.I. compression. a system that does not depend
on any final p.a, grid current to produce an
a.l.c. voltage.

T he S-meter responds to variations in the
voltage drop across the emitter res istor of QJ :!.
It also serves as a com pression indicator on
transmi t. When the tuneup position of the SBT-3
is used . the meter is automatically switched to
read the plate and screen currents of the p.a.
tubes.

Switching

Diode switches are used to transfer the low­
level signal circuits from receive to transmit.t
Two convent ional relays are used elsewhere. One
switches the v.f.o. multiplier output to the re­
ceiver or to the transmitter mixer. It also switches
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Covered below ore several obscure foct s obout driving and tuning linear
amplifiers. Following these simple procedures can improve the quality of your

signal on the a ir.

E
VERYO :-.l E knows that all you do to get

higher power in an economical manner
is to hang o n an amplifier. However. it

is not that simple as some of the problem s can
he quite sticky. The adjustment. power measure­
ment and calcu lation. excitation and matching
to th e excite r can be difficult. In addi tion. the
type of amplifier selected can be im portant.

Pe rhaps you do not realize it , you have been
using linear amplifiers for some lime. The r.f.
and a.f. amplifiers in superheterodyne receivers
are typical low power linear amplifiers . The
IRE dicti onary defi nes a linear a mplifier as an
amplifier in wh ich the signal outpu t vol tage is
d irectly proport ional to the signa l input voltage.
The same source says : a Class B linear ampl ifier
is an amplifier in which the grid bias is ap­
proximately equa l to the cu toff value so th at
the plate current is approximately zero when
no exci ting grid vol tage is applied and so the
plate current in a specific tu be fl ows for approxi­
mately o ne half of cuch cycle when an alter­
nating gr id voltage is applied . Thus, it is ob­
vious th at the input and o utpu t signals are very
inter-dependent on each other.

There are many advantages besides the power
gain when using a high power linear amplifier .
The driving power required is lower thus en­
abling you to use a sma ller exciter and its
inherent lower harmonic rad iat ion problem.
Linea rs, when used in s.s.b. can approach effi ­
ciencies o f 70 to 75 per cent C .w. signa ls are
clea ner and key clicks are eliminated as the
keying and sha ping are done a lower level.

The type o f linear you buy or build is im­
portant. The screen grid type of tu be requires
less excita tion and maybe the best if you have
a low power exciter in the 10 watt a rea. How­
ever. screen grid amplifi ers could give you un­
stability and neut rali zing problems. If you have
an excite r in the 70 to 100 waft class and you
have a linear tha t lI'~es low c.,citation you have a

· 277~ Se mi no le RO;IlJ, Ann A rbor , M ich i~an , 4!\ lQ.1 ,

"swamping problem" where yo u must stabilize
and dissipate some of the exci ter's energy. Don't
be lulled into the trap of buying a 100 waft
exci ter and plan to back down the audio gain
to reduce power as th is presents an entirely new
set of problem s. For example. your carrier sup­
pression and noise level rise and in addition are
more di fficu lt to keep in adjustment.

Whether you use a type AB o r AB I a mplifier
is not reall y important. However. if you select
zero bias tubes your bias problems are simp lified.
The problem of having a "s tiff" bias supply (a
well reg ulated su pply) is elim inated. The
grounded grid amplifier should be seriously
considered as they are simple. easy to build.
mos t stab le and just about fit the average 70 to
100 watt exciter perfectly.

Your experience with C lass C amplifiers will
have to be forgotten when adjusting and discuss­
ing linear amplifie rs. Linears are easy to tame
bu t you must remember the driving power. grid
current. and plate current dip are quite different
than when working with the C lass C amplifier.

Power calcula tion. which can he quite tricky.
is not complica ted, just a little confusi ng. You
hear the term p.e.p. used on the air and in
transmitter specifica tions. Ju st what is p.e.p.
(peak en velope power )? It is simply the d.c.
power inpu t a t the peak o f the modulat ion en­
velope and is lim ited by the tube plate efficiency.
This factor is based on the assumption th at the
average voice infl ec tion does not exceed the dis­
sipa tio n of the tube. When you read the FCC
regulatio ns it doesn't mention the term p.e.p.

"" """. ".• .. .
I"·
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Fig . 1- The T pad circu it can be used to drop the
exci te r o utput o f 100 watts to 10 watls for a linE-or

and still mainta in a p ro pe r impedance match .
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Fig . 2- The exciter o utpu t can be swa mped by the
use of R. a s ex p lei oed in the text.

Instead. the FCC regulations say : the lega l
power input shall be I KW d.c. input to the
stage or stages de livering power to the antenna.
The regula tions go on to say : the plate meter
used to measure the final plate curre nt sha ll
have a time consta nt not exceeding 0.25. This
time consta nt is specified because meters are
bothered by mechanical inertia . The meter
needle just cannot physicall y follow the rapid
excursions of the voice inflections and only
shows average. Thus. when you talk up the
current on the fin al amplifier to the point where
the peaks don 't exceed 500 mils at 2000 volts
you are meeting the FCC regulat ions. (T ha t is
if you are not fl at topping or creating some other
type of distortion.} Even though your d.c. input
is not exceeding 1000 watts by meter calculation,
your peak envelope power (p.e.p.) is now ap­
proximately 2 KW. This p.e.p. is your effective
radiated power.

The amount of excitation a linear receives
is important. In most exciters you have more
power than is necessary to drive the linear and.
thus you must find a means to reduce it. To
take advantage of the specified ca rrier suppres­
sion (approximately 50 db . average) of your
100 watt exciter you must run the exciter at
100 watts . Anything less will result in poorer
carrier suppression. You cannot simply cut back
the audio gain control to reduce power. Thus.
the only means you have is to use power re­
ducing networks. Naturally. you match the irn­
pedance of the power reducing network to the
exciter and the final. Most of the equipment
today is in the 50 ohm category and has a
power output of 100 watts. Those linears that
require lower power genera lly need around 10
watts or so. Therefore. let's consider a T pad

I Fig. 4- This o utp ut ind ica to r can be con nected to the
a nte nna line and it will show relat ive d. output o n
the 0·1 rna meie r. It a lso provides a n attenuated
lak e-off for a " ope. This type of tuning a id is almost

a must for adjusting lineors.

reducing network of abou t 50 ohms input and
outpu t with 100 watts in and 10 watts out. See
fig. 1. T hese figures are not exact bu t nca r
enough to ma tch and close enough for a cut
and try approach. The wattages shown are larger
than necessa ry fo r sa fely factors. The resistances
should be non-induct ivc.!

Ano ther method of varying the load and ex­
citation is "swamping". This is a highly con­
troversial means of obta ining results. Six men
will give you six different answers-but all
basicall y will agree that the method works. but
all will disagree as to the value of the resistor.
This is shown in fig. 2. This resistor. R I. should
be about 5000 ohms. non-inductive and match
the power of your exciter. The best way to ap­
proach this method is to cut and try with different
sizes of resistors until you achieve the desired
results. Use as much swa mping as the exciter
will stand. This will give you a more nearly
constan t load .

T he object of matchin g a d river to the am­
plifier is to load the driver plate circuit so that
you obtain the desired exc itation withou t ex­
ceeding the plate input of the driver tube. Most
drivers have 50 ohms output and generally arc
connected to the fina l with 50 ohm coax. Your
objective is to make the line between your
exciter and final have as Iow an s.w.r. as possible
over as wide a band of freque ncies as possible.
To keep yourself out of trouble. if you are band
switching use as short a line as possible. Several
feet can be tolerated at 80 meters but on 10
meters even a short length can cause trouble.

[Continued on page 901

Fig. 3-When coupling the exciter to the Iin eor the
s.w.e, on the line must be kept os low as possible.
Shown ubove are two methods of adjustment, one by
adjusting the numbe r :>f turnJ o n the link and the

other by tuning with an l -network.
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f ig . 5 -A ol id eal monitoring arrangement for the lin~Qr

is , hown above. Pewer input power output and flat
topping checks are made with ease.
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RADIOIELEGRAPH
WIAB W2BHU W20GE W3 EPV W4CKB W4TFI./l WSQK W6DU B W6KTE W6RAN W7AEA W8AMI W8TJM W9MZP
WIACB W2BMK W20KM W3EVW K4ClT W4TM WSQKI W60tJC W6KUT W6RSQ W7AHX W8AMH wsru W9NDA
WIAJG W2BQK K20lS W3EYF W4COC K4TWK WSQN WAGOUG W6KYG W6RDR W7AIB W88HW wgTMA W9NLJ
WIAZY W2BRR W20TC W3FYS K4CTU W4UXI WSQVI W6DVB W6KYT W6REH W7AJS W8BDJ W8TTN W9NRB
wIBFT W2BRV W2PCJ W3GA U W4CXA W4VMS WSRS W6DZZ W6KIl W6RKP W7AMX waBRA waTTS W9NZZ
WIBGA K2BU W2PDB W3GEN WA4CXR W4VPD W5RU w6EAK K6LAE W6R LN W7AQa W8BSH W8UAS W90D
WI BGW W2BVN W2PEO W3GHD W4CYR W4VYP K5STl K6EC WA6lCK W6RlP W7ASG waCDT W8UMR W90TS
WI BIH W2BXA K2PFC W3GJ Y W4CYU W4WDI W5T1 1 K6EDE W6lDA W6Rl Q W7AU S W8C ED W8UPN W90VF
WIBll W2BYP K2PlC W3GRS W4CYY W4YGI W5TPC W6H M W6lDD W6:-iM W7BD W8C l R K8VDV W9PIO
WIBlO K2BZT K2PKT W3HHK W4DHZ W4YWX W5URU W6EFR W6lEE K6RTK W7BE W8CR I waVLK K9PJN
WI BPW K2CD W2PTD .'<3HQJ W4DKP W4l YS W5UX W6 EG B W6lER W6RW W7BGH W8CQ W8WBV W9PQA
WICKA W2CNT w2PTl W31MV W4DlG K5UYF W6EHV W6lGD KGRWO W7BPS waCUT WdWT W9PVA
WI CKU K2CPR W2PZ l W31PO W4DOH K5AAP W5VA K6EIV K6lGF W6RI S W7BTH K8CVQ W8WI W90GR
WI CTW W2CWK W2QDY W31XN W4DOS K5ABW W5VI R W6EKZ W6lGZ W6SA W7CAB W8CW( 'N8YCP K9QIE
WI CUX W2CIF W20HH W31YE W4EEE W5ABY W5WI Q K6E Nl W6LN W6SAI K7CHT W8DAW N8YIN W9Q lD
WICV W2CZO K2QHL W3JKO W4EJN K5ADQ W6ENV W6LRU WA6seo W7CKY I W8D EN W90lY
WlOGJ K2DCA W2QJM W3 JNN W4EO W5AoZ W6AAO K6ENX W6lS W6SC K17 W8DFO Vl9ABA W9Ql H
WIDGT W20EC K2QXG W3JTC W4EPA W5AFX W6ABA W6EOZ W6lTX K6SHJ W7CMO WBDHC W9ABB W9QNO
WIDHO W2DEO W2 RA W3JTK W4FFV W5AI W6AoP W6EPI W6l W W6SI A W7CNM W8 DLZ K9AGB W9QON
KIoMG W20GW W2RoO W3JW W4FU I W5ARJ W6AFI W6ERS K6lZI W6SN W7CSW W8DMD K9AlP W90VW
WIoQH WA20 lG W2REF W3JIY W4FZO W5AWT K6AHV W6ETJ W6MDK W6SQP W7CWE W8DSZ K9AVQ W9RB I
WIEI O W2000 W2RGV W3KA W4GD K5BGB W6ALQ K6EVR W6MEK W6SR W70AA W8 0X W9BPW W9RO I
WIEOB W20S W2SAW W3KBC W4GRP K5BGT W6AM K6EWL W6MHB W6SRF W70ET K8DYX K9BVR W9R H
WHQ W20SU WA2SFP W3KDF K4GSS W5BOS W6AMA W6EYC W6MJB W6SRU W70lS W8El L W9BIB W9RKP
WI FFO K20SW W2SHC W3KOP K4GSU W5BRR WAGAM2 WA6EYP M6MJY W6SUQ W70JY WBEVZ K9CAZ W9ROU
WIFH W2E HN W2SHZ W3KFQ W4GXB W5BUK W6ANN W6EYR W6MlS KGSXA W70l W8EWS K9CJK W9RQM
WIFQA WA2ELS W2SSC W3KPI W4HA W5BZT W6AOA K6FET W6MlY W6SYG W70lR W8EYE K9ClO W9SFH
WI FZ W2EQS W2SU C W3KT K4HFS WA5CBl W6AOIJ W6FHE W6MUC W6TEU W70XZ W8FKY K9CUY W9SWR
WIGKJ W2ESO WA2TAG W3KVQ K4HJJ W5CE W6AQP W6FHW W6MUF WA6TGY W70Z W8FRW K9DNR W9TKD
WIGKK W2EXH W2TP W3KIQ W4H UE W5C EW WGATO W6FLT W6MUM W6T1 W7EJD W8GB W90UY W9TPA
WIGVZ W2FBS W2TQC W3LE K4HYl W5CK W6AUT W6FOZ W6MVQ W6TKX W7ENW W8Gl K W90WQ W9TQL
WIGYE K2FC W2TQR W3lMA K41 CK W5CKY WGAVM W6FSJ WA6MWG W6TPJ W7ETK W8HGW W90YG K9TZH
WI HGT W2FCQ W2TVR W3LMM W41FN W5CYE KGAYA WA6FT M W6MX K6TQR W7FB W8HM I K9EAB W9UX
KI HVV WB2FMI( W2TWC W3lMO K411C W50A W6AYZ W6FUF W6NGA W6TS W7Flo W8HUO K9ECO W9UXO
WI HX W2FSN W2TXB W3l0E W41MI K50GI W6BAF W6FWQ W6NHA K6TSY W7FUL W81BX W9EHW W9UXS
WI HZ WB2FSW W2UFT W3LUD W4 1UO W5DML W6BAM W6FIl W6NIF W6TT W7FZA K8lKB W9ERU W9U1S
WIICP W2FVI K2UKQ W3MFJ W4JAT W50RU W6BAX W6GAL W6NJU K6TXA W7GBW W81LG W9 ESO W9VIN
WIIlB W2FXA K2UPO W3MFW W4JOR W5EGK K6BFZ W6GOJ W6NKR W6TXL K7GCM K810Q w9ESQ W9VNO
WlIJO W2FXN W2UTH W3MJF K4JEY W5EJT K6B HM WA6GFE WGNNV W6TZD W7GOS W81QS W9HN W9VW
WI JDN W2fZY W2UVE W3MSR W4J1 1 W5EJV W6Blf W6GFE W6NRQ W6UCX W7GH B W8 1RN W9EU W9VI P
WlJ YH W2GDX W2UIF W3MVQ W4JJL W5ENE W6BIl WA6GFY W6NTR W6UDR K7GIE W8JBI W9EXY W9WCE
WI KQF K2GFQ W2VCZ W3MWC W4JNE W5EZE W6BPO K6GlC W6NWI W6UHA W7GUI W8J1 N W9FBI W9WFS
WI KXU K2GMO W2VNO W3NCF W4JV W5FFW K6BPR WA6GLO W6NXP W6UJ W7GUV W8JRB W9FDX W9W HY
WI l HZ W2GNQ W2VUF W3N KM K4JVE W5FNA W6BSY K6GMA W6NI W6UNP W7GXA W8JRG W9FIO W9WI0
WU Q W2GT K2VUI K3NMY K4KFC W5FXN W6BUO W6GMC W60BO W6UOV W7 HDl W8J SU W9FJB W9WJ H
WI l l E W2GVZ W2VYX W30CU K4KOy W5G El W6BUO W6GMF W60EG w6UOQ W7H IA K8JWC W9FKC W9WNB
\; I MU W2HMJ W2WMG W30P W4 KWC W5GNG W6BUY W6GPB W60 ES W6UVW W7HKT W8JXY W9fKH W9WVB
WIMQV W2HO W2W S W3PGB K4lNM W5HOS W6BVM W6GRL WA60H W6UIX W7HXG K8KAE w9FVU W9YFV
WI MV W2H SZ W2Wl W3 PN K4lPW W5HJA K6BWX W6GSl W60F W6VE W71WH W8KBT W9GOI W9YHE
WINHJ W2HTI W2YTH W3QOL W4LRN W51 AH W6B YB w6 GUI K60HJ W6VFR W7lYA W8KIA W9GFF W9YNB
WI NLM W2HQL K2YXY W3R BF W4LVV W5JUF W6BYH W6GWW WA60HJ W6VNJ w7lYW W8KIT W9GHK W9YOR
WI DOW WA2HUV W2ZGB W3RBW W4LVV K5JZV W6BZ W6HOF W60MC W6VSS W7KTN WB KMD W9GIL W9YSQ
WIOJR WB2HXD W2lTV W3RPG W4LZF K5KBH W6BZE W6 HJT W60ME W6VUW W7KWA W8 KMl W9GRF W9YSX
WlODA K2HXl W2lVS W3RSR W4MCM W5KC WGCAE K6HOR W60MR K6VVA W7KWC WBKPl W9GXH W9YT
WlOOS W2HIY W2ZXl W3RUT W4ML K5KES W6CBE WA6HRS W60NK W6VVR W7 LBP W8KSR W9HC R W9ZB
WIORV W21CO W2ZY W3RIL W4M R W5KF W6CEM W6HVN W60NZ w6WB W71Yl W8KlT W9HGP W9lRG
WlOTX W210P W3S0H W4MS W5KlB WBGC FD W6HX K60PI W6WGC W71Zf W8l0F K9HOl
WIPFA W21RV W3AEL W3SWV W4NBV W5KUC W6CG W61BO W60SU W6WJM W7MCT K8LSG W9HTY WOAGO
KIPNL W21WC W3AFM W3TMZ W4NJF W5LBI W6CGP W610 K60T W6WKU W7MGT W8LUZ W9HUI KllA1D
WIQJR W2JAE W3ALB W3UXX W4NNH W5lC I WGCHV W6 10Z W60UN W6WO W7MX W8lY W9tHN WllAI HI
WIQNC WA2JBV W3AOH W3VKO W4N O W5lEF W6ClS K61EC K60WQ W6WQT W7NRB WBMCC W91LW VEJ
WIRAN K2JGG W3ARK W3WGH W4NYF W5lGG K6CQM W61fW K60XU W6WTH W70Y W8MPW W91NN W0AIH
KISHN W2JT W3AS W3WPG W40M W5LG S wscn, W61PH W60YO W6WWQ W7PB W8MTQ W9 1RH w aAIW
WITSl W2JVU W3AXT W3WU K40MR K511 A W6C TO W61 SQ K60YD W6WX W7PH O W8NBK W91U WaAJU
WlTYQ K2JYH W3AYO W3WV W40PM W5lP K6CTV W6ITA W6PB W6YK W7PQE WBNJC W91VZ w aANF
WIWOD K2KCE W3AYS W31AO W4PAA W5LRV W6CUF W6JH W6PBI W6YMD W7QGF K80HG W9 1WX w aAUB
WIWLW W2KEO W3BCY K4PDV K5LlO W6CUL W6JHV W6PCS W6YMH W70N I w aONA K91YW WaAlT
WIWY W2KIR W3BES W4AAU W4PLl W5MBB W6CUQ K6JIC W6POB W6YMV W7QO N KBONV W9JlP waBCI
WIYYM W2KJZ W3BHV W4AH W4QCW W5MCO K6CWS W6JK W6PFO W6YY W7QV waovp K9JJR w aBFB
WilD W2KUW W3BQA W4AIS K4QU W5MMD K6CYG W6J KJ w 6PH W6YZU W7RT W8PHZ W9JUV KOB IT
W1ZW W2LAX W3CA W4AIT W4QT W5MY K6CY i K6JQJ W6PHF W6ZCY W7SGN WBPQQ W9KA WOB SK
WIIIK W2LNB W3CGS W4AtX W4RBI W5 NOT K6CYO W6J RY W6PHN W6lEN W7 STC KBPUU W9KMN WOBTD

W2lPE W3CPV K4ASU K4RDE W5NUT W6CVV W6JZP W6PKO K6l MB W7UVR WBQ FR W9KOK W0CDP
W2AEB W2lSX W30B X W4AVY K4RIO W5NW WGCIQ W6KBC W6PLK W6ZMW W7UZA K8QJH W9KXK WOCPM
WA2AEI W2l V w 30JZ/ K4AW W4RlS K50GP W60AX W6KEK WA6PMi( w 6ZMX W7VY W8QNW W9KXI wecrw
W2AGW K2LWR BOC W4AZK K4RPK W50GS W60BP W6KEV K6POC wszur W7WVE WBQQH W9llL w aDEl
W2AQW W2MES W30RO W4BFR W4RVW W50lG K6DDO W6KG W6PQT W6ZVQ W7YGN W8QW I W9 U U WOoMA
W2AYJ W2MUM W3DWY W4BJ K4RZK W5PI0 W6DFY K6K II W6PUY W6ZZ W7ZAS WBQIA W9LNM KaOMY
W2AYU W2NOY W30XN W4BPD W4SHX W5PM W6DI W6K lQ W6PI w7Z0H W8RSW W9lQF KaDQI
W2AZS W2NUT W3ECR W4BQY W4SNU W5 PQA W60 lX K6KJR W6QO w7 ABO W8RQ W9LSV W0DU
W2BAC W20BX W3EFl K4BVQ W4SSU W5PSB W6DlN WA6KNE W6Q DE W7AC W8AE WBSOR W9MBf WODVZ
W2BBS W20CL W3EOB W4BYU W4 SX E W5PWW W60l V W6KR I WA60Glh K7AOL K8AJK W8SYC W9MQK W0ELA
W2B HM K20EA W3EPR W4BZ K4SXR W5PZL W60QH W6KS M W60NA W7ADS WBAJW W8SlS W9MUJ KOEUV
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WDEWH DJIDF Ol3SJ F3YR GJIOR HB9DB JAJUI DDSLX QKIKKJ PYIHX SP8HT VE2BV VK3JE ltlARY
KDEZH DJUW Dl3BK F3ZU G3JAF HB90X JA5AI OEIBH OKIKTI PY2CK spaSl VE2NV VK3KB ILIAY
werrv OJlKR OL3Bl FBSS G3JHZ HB9EO JA5FQ DElCO DKllM PY3QX SP9AOU VE2WW YK3NC IllBY
WOFlK OJlYP Ol3CM F81H G3JtB HB9ET JA6AD OElFF QKIMB PY4AQ SP9DT VE2YU YK3KS Zl lGX
WOFNN DllVS DL30a F8KJ G3JUt HB9 EU JA6AK Dun OK IMG PY400 SP9KJ VE3BMQ VK3RJ ZliHY

I
WOF RX DJ2AE DUFM F8YM G3JIK HB9GJ JA6AQ OEIHGW DKIMP SP9NH VE3BWY VK3RP zusv
WOFU H oizeo DUIE Fava G3KHE HB9HZ JA6MW OEl RI QK IPD SM tCXE SP9TA VE3CrG YK3Tl IURD
WOGNG onsw Dl3lB FawK G3KKP HB91M JA7AO OE3HY OKIRW SM2BCS ST2AR vocro VK3 XB Zt2AFI
WOGUV DJ2CM Dl3ll f aXl G3Kli HB9J JA8AA OE3NH OK15V SM3Af SVOWP VE3D ES YK3YD Zt2AI
KOGXR OJ2EO OL3RK F9EJ G3lET HB9JG JA8AQ OE3RE OK lTW SM3ACO SVOWZ VE3D1F VK3Yl Zl2CU
KOHGB OJ2HI Ol3SZ F9ER G3LHJ HB9KB JA9AA OE3WB OKIVB SM3AKN VE30KY VK4Al Zl2CX
WOHX OJ2JE Ol3TC F91l G3LP HB9KC JAOAC OE5JK OKIWX SM3AK..... T12LA VE3ES VK400 Zl 2HP
WOICQ l7n KS Ol3TJ F9MS C3lPS HB9KU JTlCA OESlX OKIXQ SM3ATY TN8AF VE3EU VK4El ZL30X
1<01l<l DJ2lK DL3TW F9RS G30lU HB9LB OE8KI Ol<lYO SM3BHT VE31R VK4FJ 1l 3GU
I<.DKKU DJ2LM OL3WV FA9RW G3TI< HB9MO KAlAB OE8SH OKlll SM3BII UAICB VE3JZ VI<4HR Zl31S
WOKOK OJ2MN OL3YQ F9TX G3VA HB9MQ KA20E OHIQE OK2AG SM3EP UAICK VE3KE VI<4S0 Zl4AW
WOlBB DJ2RE Dl3ZA FA8RJ G3VW HB9MU KA2NY OHISN QK2NN SM4AD UAICX VE3QO VI<4TY 1l4BO
WOlFY DJ2SR 0l3Z1 F9BB G3YF HB9Nl KCGAl OHIST OK20V SM4AEQ UAIDI VE3R E VKSBS ZL4C K
W8lPA DJ2VK DL4BS G4CP HB9PA KG6GO OHIPI OK2QR SM5AHK UAIKBA VE3TB VKSCG ZPSl S
WOlVA DnWN DL60E G2AGR G4FN HB9TL KH6AUJ OHITM OK2S0 SMSAJR UA2AO VE40X VK5JS ZSI OU
WOMAF DJ2YA OL6EN G2AJB G4MJ HB9H KH6AYG OH2A OK2UO SMSAJU UA2KAA VE4R O VKSKO ISI RM
w eMCX mzn, Dl6EQ G2AOL G4TM HB9UE KH6BA OH2BC OK3Al SMSAQB UA3AN VE4TJ VK5M F I S2AT
w eMlY nrzz: OL6FF C2 BOI GSBJ HB9Ul KH6Bl X OH2BZ OK3DC SMSAQV UA3AW VE4XO VKSNQ ZS2CR
WONCS OJ21X OL6GB G2BVN CSOV HB9X KH6BT X OH20P OK3EA SMSARR UA3BN VESJV VKSQR ZS2CV
WONlY OJ3BB Ol6GP G2CNW GSGK HB9Yl KH6BXU OH2HI< 01<3EE SMSATI< UA3CA VESI<G VI<SRX ZS2EC
WDNTA OJ3JZ ol6MK G2FFO GSlP KHGCo DH 2HW OK3HM SMSBC UA3CT VESTK VK60X ZS2RM
WONUC DJ31<R ol60S G2FSR GSMO IAl U KHGCT OH2lA DK31R SMSBCE UA3FT VE5VL VK6KW ZS2U
WOOOK OJ3XK Ol6QW C2FYT GSRP lAY I(HGCUP OH2LX OK3KMS SM5BEU UA3FU VE6AAV VK6RU ZS2X
WDOUH DJ40N DL6TW C2CM G5VU IBNU KH6DKA OH2MB DK3MM SM5BFE UA3GM VE6ABP VK6SA ZS4MC
KOPEr DJ4HR Ol6YK C210 G5VV ICHJ KH6DlD DH2NB OKJOM SM5 SCM UA3H I VE6AO VK7CH Z56A
WOPCI DJ40P 0l7M C2LB C6BS IE, KH6DLF OH2TM OK3Ul SM5BIU UA3KND VE6BY VK7LZ IS6AJQ
WOPNQ DJ4SP OL7AB G2MI G6QB IFD I<H6OQ OH2VZ ON40M SM5BPJ UA4HC VE6GO VK9XK ZS6ATA
WOQOF OJ41Z Ol7AO G2PL G6RC "' KH61J OH2XK ON4FQ SM5BRO UA4HP VE6JR VOIDX ZS2U
woaCI OJ51M Ol7AH G2VO G6RH IIR KH6KC OH2YV ON4FU SM5BST UA41F VE6MN VP7NS ZS2X
woavz OJ5MX Dl7BK G2WQ C6UT lKN KH6LG OH3 NY ON41X SM5BVF UA4KHA VE6NX VQ2CW 1l2JO
WOQYE OJ5VQ DL7CS C2YS G6VC INU KH6MC OH3DO ON 4JW SM5BZ UA4KHW VE6TP VQ2W I L3AB
KORAL OJ8RR OL7CW C3AAE G6VQ ISF KH6MI OH3PF ON4l B SM5CCE UA4PA VE6VK VQ2WR ZS4MG
WaRBA OJ9Ga OL7 0TB/6G3AAM C6XA ISM KH6PM OH3QC ON4MN SM5CD UA4PW VE7AHG V04ERR ZS6A
KORH O O19H A OL7EG C3AGN G6XL IUA KH6PY OH3RA ON40F SM5CXF UA40A VE7BW VR2Bl Zl4AW
WOSMV OJOIK Ol7EN G3AIM G6YQ HU B KH6QH OH3RS ON4QJ SM50W UA6FO VElCE VSIFI Zl4BO
WOSML OllAM OL7HU G3AII G610 I!XK KH6vP OH3SE ON4QX SM5EC UA9CL VE7CQ VSIJF Zl3GU
WOSOO OllAU Dl7JA G3AJP G8FW IIICT KL7BHE OH3TA ON4SB SM5KP UA9CR VE7GI VS4RS ZS2AT
WOSYK UlIBO Ol8CH G3ASG G8GP IIlL Kl7MF OH3TH ON4TA SMSKV UA90N VE7HC VSGAE ZS2CR
WeTJ Oll8S OL8CM G3ATU G81G I1IN Kl7PI OH3TY ON4TX SMSKX UA90T VE7JB VU2AK IS2CV
KBUKN OllCF OL9EH GJAl G81. lTIAGA Kl7PIV OH3UO OY7Ml SM5Ll l.!A9VB VE7KC VU2MD ZS2 EC
WOUOX DlIDC Dl9KP G3BHW G8JM ITlTAI KL7PJ OH3Xl DZ3GW SMSlN UA9wS VElKJ IS2RM
WDUQV DllDX OL90H G3BI G8JO ITIIGY KL7UM OH4NS OZ4H SM5WI UAOG, VE7MD XElAE 1l31S
w eVAF DLUE 0l9PF G3BKF G8KP I(P4AOO OHSNJ 014RT SMSWZ UAOOM VE7PU xElCV IS6AJQ
WOV8K DLlES DL9PX C3CEG G8KS JA lAA KP4K D OH5NI< Dl5H SMSYG UB5AO VE7PV XEI PJ ZS6ATA
w eVBQ OLIFF Dl9RK C3CSL G8KU lAIAB KP4 RI< OHSOP Ol7BG SM6AMr UBSCG VE7Ql X12TH ZL4CK
w eVKB DllFK DL9TJ G3COE GSPl JA IAG KP4YT OHSOU OZ7 KV SM6AMF UBSCI VE7SB ZPSlS
KOWOI OLIFI DL9YX G3DO GSQI JAI BF KP6AA OH5PE OZ7SN SM6APH UB5Fl VE7VC

Y02BU ZSIOU
WOYTl OLIGU CleFT G300G G8TD JAI BK KR6JZ OHSRH 018SS SMGCCB UBSKAB VE7VO ZSIRM
WOYTO OllGV CM2AEJ G3DQC G8UG JAIBlC KR6U OH5TK nl9N SM6VY UBSKOS VE7ZK Y02C O ZS6CT
WOYXO DlIHA DM2ANO G3DQO GB2SM JAIBN KV4AA OHSUQ SM7AIA UBSM1 VE7ZM Y03FF I S60W
WOlVB DlIHH DU7SV G3ESY GI3AXI JAIBNK KW60F OHSVF PAOFAB SM7ANB UBSZV VE8AW YD3RD IS6EU

OLlIA G3EYN GI3NPP JAIBRK KW6DG OH6AA PADFX SM7CAB UC2AA VE8£JX Y08CF ZS6FN
CE3AC OlliS EAIBC G3FKM GI30QR JAIBTM OH60A PA.OHG SM7CNA UC2AO VE8PB YUIAC ZS61 F
CE3AX OLlIN EAIGI G3FPI GI4RY JAIBWA LAIH OH6RC PABlOU SM7EH UC2AR VE8RG YUI EH 1$61W
CEJD'Z DlllP LA2CR G3FPK GI6TK JAICC LAII< OH70U PA.OlY SM71D UC2CB VK2ACX YUIKC IS6LW
CE3HL DlllT EA3CY G3FUR GM3ASW JAICR LA'B OH8QA PABDI SM7MS UDbAM VK2AM YU3EA
CNSBP DllKB £A3KI G3FXB GM3CIX JAIOM LA3DB OH9NC PAOPN SM7QY Uf6fB VK2APK YU30V
CN8DJ DllKS [ M CR G3CAD GM3D HO JAIFHK LA3UF OH9PF PAORl F SM7TO UH8BO VK201 YVSAB 3V8AB

CN8GU DlILT EI3R G3GCO GM3EST JAIGC LA4DO OH9 RD PABTAU SM 7TV UH8DA VK2 HI YVSAXQ
CN81F DlILl EI40 G3GFG GM3l YS JAIGV LA5H[ OKIAEH PAOVB SM7YQ UI8AG VK2JI YVSBQr 4X4CJ
CN81X DLIME EI 9U G3GGS GM5RH JAIMJ LA6U OKIAW PAOVDV SPllV UP2 KNP VK2NS YV5 FK 4X4FQ
C02SW DllMF EI9Y G3CSI GM6MO JA2AIR LA7Y OKIAWJ PAOVQ SP2AP UQ2AN VK2PV 4X4JN
CR6AI oucr G3GYH GW3BNQ JA2AT LA7Z OKI BP PAOWOR SP2H l UQ2AS VK20l ZC ICl 4X4KK
CR68X DllSF F2BS G3HCl JA2SL LA8H OKICG PK4DA SP3DG UR2AR VK2RA ZC41P 4X4RE
CR711 Ul lTA F2NB G3HCT HAII<SA JA20N LUSAQ OKICX PK6HA SP4JF UR2BU VK2XU l E310
CR7LU OL IXS F2PO G3HOA HA5AM JA2DO lU60JX OKI FF PYIAOA SPSAA UTSAA VK3AHQ ZE4JS 5AITW
CR9AH OllYA F3AT G3HFl HASBI JA2JW lU7AS OKI FV PYIAHL SPSAfL UW3DR VI<3AX ZE6JY SASH
CXIBI DLIYQ F3CB G3HFP HASBU JA11l:G lU8SAl OKIGL PYlAJ SP6~AT VK3BZ ZE8JJ SA5THCXIFY DlllM F30M G3HtW HASKAG JA3AA LU8EN QKIGT PYIBG SP6FZ VE lEP VK3CN ZI< I AK
CX2CO DL2YU f3fA G3HlY HASKBP JA3BP LZIKPI OKIHI PYlOH SP6H VElPQ VK3CX IllAH SASTO

OL3AQ F311 G310 HA5KFR lA30Y OKUQ PYlGJ SP7H'( VElwL VK3EK IllA1U
OJIB1 Ol3AR F3YP G31MV HB9AAF JA3FT MP4BBE DKIJX PYlHQ SPBCK VE2AID VK3HL IllAMO 9S4AX

RADIOTELEPHONE
WIBAN WB2fS v-. W2WZ W4NJ f KGC YG W6USG W7MGT K9EAB wOQUU DL6EN G3AIl OI3J1M JAI BWA DElFF
WIBHP W2FXN W2ZTY W40M W6EKI W6VFR W7PHO W9 EXY WOOVZ Ol7AA G3BYM GI3KVO JA6CY DE2Yl
WI BIH W2GNQ W2ZX W4PAA W6GT W6VUW W7UIA W91 LW WOTJ DL7AB G3DO GI6TK JTICA DE3NH
WIDGJ W2HTI W3AYD W4PDl W6GVM K6VVA W7ZAS W9ur KOUKN OL7AO G3FI<M GW3A HN OKIMB
WIFl WA211S K3Caw W4TOW W6HYG W6WWQ W9NDA CN8MM Dl7BA G3FPK

HB9DS
KA2BW DK2AG

KIIXG K21GG W61TH W6YK W8ARH W9RBI Dl7HU G3FPQ KG6AJB ON4DM
WIORV W2JT W30JZ! WSAFX W6KTE W6YMV W8BF W9UlC CX2AX Ol9CT G3fXB HB9El KH60lF ON4RC
WIPST W2MES BOC WSIYU K6LAS W6YY K8CFU W9WHM CX2CO Ol90H G3HCT HB9J KH60R OZ7FG
WIVOP W20KM W3GHD K5JEA W6MBO WA61lQ W8CUO W9YSQ DJ2AA G3HDA HB91<U
WIZW WA2RAU W3lE WS1WM K6MLS W8CUT W9YSX DJ2Vl EAICH G3H LS HB9MX LASHE PAOFX

W2RGV W3LMA W5KBU W6NGA W7AQB W8EWS weAIW onYI EP2AG GJMVV HK3LX tASlG PABHBOW3NKM W5KGXW2APF WA2SFP W3WG H WSLBI W60BH W7AUS W811Z WDBFB ~J5LA F2MO G3NUG IIAOF lASH PAOWWF
W2BOK WA2TAG KSMOX W6QOC W7BPS W8JIN w ecPM OLIFK F30J G3NWT H RB tA8 l F PAOZO
W2BXA W2TP W4AZD WSPQA W6RCO W7BTH W8KtA Kocn Dll lN F80C G6TA llRIF LUI OAB PY2CK
W2CZF W2TVR W4DQH W5PSB W6R KP W7CMQ W8 KML W01YW DLI KB F8SK G8GP llSM LU40MG PY 21U
K20CA W2UTH W4E EE K6RWO W7DLR W8MPW WOLBB DL30W FA8Rl G81G IlUA LU 6AJ PY4CB
w2 DEC W2UIF K4HYL W6AM K6TSY W7DOM W8PQQ WOU l Ol3EA G8KS PZIAX
WA2ElS W2VCZ W4JGO W6BAF W6TXL K7GCM W8WT WOMAF DL3LL G2BOZ GI3COF JAI ACB MP48BW
W2EXH K2VOQ W4MS WGCHV W6TID W7L8P W8lET WeMLY Ul3RK G3AAE GI31VJ lAIBK MP4BCC SM3AII
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SMJ81 Z SMSRY SP9KJ UR2BU VE40X VE6NX VE7C E VE7PU VK2JI VQ4ERR YVSAB 11lACI 2t2UW IS6VX
SMJEP SMSTR VE4XQ VE6SF VE7GI VE7S8 VK4FJ YV5AtP IllAIX Il480 I S6YQ
SHSAlU SM5WJ UBSUN VElWl VE5JV VE6TF VE7Hl VE71M VK4RQ XE IAE YV5AXQ ZllHY ZSSPG
SMSCO SP7HX UC2AA VE?NY VESRU VE6TP VE7IT VE8RG VKSQR XEICV YVSBBU ZllKG lS6lW 4X4DK
SM5l l SPSCK UQ2AN VE2YU VE6BY VE6VK VElMO VK2AAK VK6RU Xl2SY YVSBQF 1l2GX lS60 9K2AZ

ALL SINGLE SIDEBAND
WIAOL W2EXH W2WI W4MS WSPQA K6TSY W7UIA YV9 1lW Ol l AU G2BVN JAIOM OKIMP UAJCR VK6RU
WI BAN W82FSW W'ZTV W4NJF WSPS8 W6USG W7ZAS W9JJF OlllFK GJAIZ JA2JW QN40M UA3DR VQ 2AT
WIBHP W2FXN W2lJ( W40M WSQVE W6VUW W9JYJ DlllN G3AWZ lAJUI ON4QX UA3FG VQ4ERR
WI BtH W2CNQ W4QPM K6VVA WASAJ I W9QQN DUIV GJDO JTICA OY7ML U8SKA8
WI DC E WA2HOK WJCGS W4PAA W6BAF W6WWQ W8ARH W9SFR DllUX GJFKM OZ7FG UR2AR XEIAEWI GOX WA21ZS NJDIZ K4PUS K6CYG W6YMV W8BF W9UZC OUVR GJ FPK KG6AJ B XE IILWIICV K2J FV KJCOW W4QCW W6EKZ K6YRA W8BKO KOBJK DLJDW GJHDA KH6DLF PABHBO VEJ8QP XE2WHKIIDW K21GG WJGHO W4R8Z K6ERV WA61IQ KSGlH WOBMQ DLJIR GJNMR KP4CK PZIAX VE4XO XWSASKIIXG W21XH WJJTC W4SHP K6EXQ W6ZJY 'N8HBI K&CTl DlJRK GJNUG KP4CL VE6BY
KU MV W2lV W3KT W4SSU WA6EYP K6ZXW wsuz W&CVU DlSAO G6lX KR 6Hl SM2BCS VE6NX
WlllF W2MES W3l MA K4TJl W6GT W81 lN WOK FA Dl 6EN GSKS LAS HE SM3BIZ VE6TF Y03GK
WIOOS W2PTM W3 MAC W4VCB/ WA6HOH W7AQB W8MPW WOlBB Ol7HU GIJCDF SMSIC VE 6TP
WlORV W2QNE W3NKM KL 7 W6HYG W7BPS KSNZD WOMl Y Dl90H GI3 1VJ l ASlG SMSl l VE6VK ZUAIX
WIUOP WA2 RAU KJTPl W4WOI W6KTE W7BTH W8PQO WONFA Ol90V GI6TK LA8l F SMSMC VE7CE Zl2GX
WIYDO W2RGV WJWGH K4W HO W6lDA W7CMO KSC FU WOQlX GMJCIX l UIDA8 SM 5UF V[]GI ZlJAB
W1ZW WA2SFP WJYZI K6lGF W70lR W8EAP WitQVZ EI4Q GM3JOR

MP4BBW SM6SA
VE71T ZlJIA

WA2TAG K4AJ W5AFX WA6MAZ W7DQM W8EWS KORAL VE7MD zssow
WA2AEI W2TP W4ANE WASEFl K6MlS K7GCM KSRTW KOROP EP2AG

HB9Tl
SP9f R

VE7PU I SSJ M
W28XA W2TVR K4H EF WSIYU w6NWI K7HJN W8TMA WOTJ HB9lY OOseT VE7IM ZS6BBP
w2CI F W2UTH W4HKJ KSIEA N6REH W7lBP W8Y8Z KOUKN Faoc DElME TI2HP VE8RG I S6LW
K2 DCA W2UZf K4HYl WSKFT W6RKP W7PHO wouuv F8SK II AMU O£l RZ ZS6YQ
W20GW W2VCI W41Nl W5KGX K6RWO W7QPK K9EA8 IlRB OH2HN UAICK VK3AHO
WA2ElS W2MWC W4llT W5MMO K6S0K W7UPF W9EXY OJJKR G2BOZ IlUA OH2NB UAJCG VK4FJ 4X40K

USA-CA Tbe Un ln-d S tu te s uf Ames-ice Co u nt ies Ce r rifica te is uwurded in six It,\'(,I..
fur wurkill~ differcut numlH'rs of Un ilt'll S la tes co u n t ies h,'~illllin~ <I I the 500 t'ollnl~" 1.,\'(,1,
The fnlluwin/it Ii-t, in alphnbericul orde r, ilHli t'uh' !O tho-e who h ave r t't't'in'.1 tilt· USA·CA
Ce r t tfi e u te and uddittonul endorsements , COIII)l lt' h ' rule~ fu r the I·ro~rlun " 'ill I,.· Iound un
page 75, .lnnunrj-, 196.") (:Q.

K4VOF KJlXN W9 HUF KINWE WA2WEE K4GlA WSBUK WB61UH W8APN W8WT K9Qev WOMCX LAGeF
K4VRI K4BAI W9KA KI OOI WA2WGS K4GMR WSCM E W6J NX KSB HG W8WUT K9QGR KOMlM lUIOAB
W5E HY WMClR W9lKB WIPU WA2WKU W4GYP WSCRF WA6KHK WABBle KSYBU W9QGR WOMlY OK2QR
WSNXF K4ISE K9llX KIQ"lV W2YVQ W4HKJ K50GI WA6KNE KSBI T K8YGU K9QJT KitORB / OK3 EA
KSSGJ W4KA W9QWM WI RWP K2lKU W4HOS WSOJ8 WA6MIE WA8CGI K8lCG W9QWM KOVRB PAOVB
KSSGK WA4MGC K9U1I WlSXX W3AII K41EX WSOQK WA6MWG/ K8CIR K8lNI K9RFU WOPl N PJJAO/
W6KG W4UF W9UX KlTNB WJAYS K41KF WASDU l KH6fLC WASCNN W9ACU w9Sl R KitQ IX VE2lP
KBCIR K4VOF K9WSl WlUoP K3BNS K41SE WSEHY W6NAT W8CSK WA9AIB K9UCG KitQJG PZlAX

2500 WBCYB/2K4VR I KOO EQ WIUOT WJBNU W41lR W5EJT W6NUQ WSCXS WA9AJF K9UTI weaws SMSCCE
KSEUX W4VWW KitUW WIVBR WAJBQX K4JIG WSEMI WA60ET W8CYB12K9AMD W9UX )(ORGU SMSWI

K4VOF WAaErN W5EHY WOGYM WIVKI KJBn W4JUJ WSFPN W60lW W8DeD K9AZX W9UI C KitRRO SM710KSSGJKSSGK K81W I WSNXF KBH UU KIVTM WJBVl W4KA WASFRN W6PCA W80CH W9BJH W9UIS KDRTH SP7HX
K8CIR K8KOM KSSBN KltlDV WIWHQ W38WU WA4KUM /K5FTH K6PQY K8DCR K9BLX K9VYL KOSPH TG9AD
K81W I W8NAN K5SGJ KOIIK WIYPH WJCOG WIAfA WASHOA W6Ql l WA8 EOH W9C HO K9WSl WOlFQ TG9SC
KSKOM W8NXN K5SGK WOIWO WIIlX WJOKT W4KI F KSI Kl WA6RX M WA8EOI W9Cl H W9WUQ KitTKQ VElAE
WA9AJ F WSUPH KSUYF WOKII KIIND WJEfY WN4lSU W5KKl WA6RIX WASEUC W9C MC K9YND WOVfE VE3BKl

K8VSl K6BX WOMCX K2BFU K3FFJ W4l YV WSl OH/ K6SXA KSEUX WA9CNN W9YT KitWEM VEJCBY
K9EABD K8YGU W6KG KORTH K2CJN KJGEO WA4MGC WSlXXW6UBP WASEZW K9CSl K9lXG KflWEN VEJCWE
WOJW WA9AJF K6SXA WOVFE K2CPR / KJ HNP K4 MPE WSl EF K6UHI WSGOQ W9CTA WAOAAD KOVET VE3EUH
WOMCX W9C MC W6YC VEJBKl WJBXE W3l MN K4MSS K5lWl WA6UQS WA8HSB W90GA WAOAQN C08JK VEJEVl
VE3·9JOl K9EAB K6YMI VEJ·9JOI W2EAF KJJHG K4MYO KSMIO K6UTQ/ W8HWX K9DwG WOARO CR6CA VEJlI

2000 W9HAS/ W7KOI VEJ·llJ67W2EBW KJJYZ W4NOK KSMOF K7UXN NSIBX K9 EAB weBBS CR71 1 VE3RN
K4XWQ X7N HG WPEJ EBF W2EMW WJKOP WA4PFQ XSMWV W6YC WSI EC K9EGQ wecuc CT1PK VE6ABP

K4VOF W9HUF K7SQO WPE9En K2ETC KJlXN K4PXY W5NXF X6YMI KSIQB WA9FXJ KBDEQ ours VE6ABV
WSEHY W9lKB K8CIR w2 ETS KJPSU K4RNS K50CX K6YVV KSIWI K9GDF KOOEW euor VE6AGE
WSNXF K9UTI WSCYB/ 2 500 W2EWI KJQVV W4SKI W50NK K7AGI WSIAQ W9GFF WABDGW Dl9PF VE6UP
KSSGJ K9WSl W8DCD KI BOM w2FlO KJSlP K4TVE KSOPT W7BNV/ K81lC W9GMl )(DOJC f 9BB VElCE
KSSGK KOEIW KSEUX KICXP/ W2FXA KJSVI W4UF/ WSPQA K7J RE W81XY K9GOE woEGC f G7Xl VElHJ
KSC IR WOGYM WASEZW WI BHV WA2HGl WJTKQ W4lKO WSPSB K7CPC K8KOM W9HAS/ KitEIW G2FFO VKJAHO
WASElW KOHUU K81QB WI DMO WB2HKI K3VSV K4VFY KSRBN K7CRl WSKPl K4KWaKitEQF GJOO VK3AXK
K8 1W I Kit lOV KBIWI WlOPJ WA2 1MT WJYRN K4VGl WSRtT W7GAO/ 6 K8KPM W9HAT KOEQY G4CP VKJRJ
K8KOM WOJWO K8KOM WIOWA W2JMF K4ADU K4VOF KSSBN W7GBl W8lAU W9HGP WOEXD/S G6VQ VKJXB
WSUPH WitKII WSNAN WI ElD W21WK WA4AEB K4VQP KSSGJ K7GTK KSMQB W9HUF KDFIK G8Pl VK7SM
KSVSl WitMCX W8NXN WI EQ K2KBI K4AUl K4VRI K5SGK W7118 W8NAN K91HU WAOfPU GB2SM VP9AK
K8YGU WOVFE WSRCU WI FAB W2KIR K4BAI W4VWW KSSHO K7 KHA W8NXN K9 11Q KOGIC GI6TK XElAE
WA9AJF VE3.9301 WIBUSWIFPS W2KXl w4BCB W4WlM WSWZQ W7 KOI K800Y w91 l R WOGNX HKIQQ XE I VT
W9CMC W8RQ WIGF WB2lIF/ WMBMC W4WSF KSYWX/ OK7KPM K80HS W9l RH KitGSV HKJLX XE2DS/
K9EA8 1000 KSTNE WI GKJ W90U K4BVO K4WVX / WSIBC K7MPQ WSOQV W91XF KOGVA HKJRQ XE2DPS
K9UTI KICXP/ W8UMR WIHGT WB2MfX W48WR HRJJP WA6AJF K7N HG K8PFX W9JCV wOGWT HKJVV YV5ACP
WoJWO w IBHVWSUPH WI HOY X2MYW K4COI K4ZA / WA6A,TY W7NNF KSQYG W9JQE wDGYM HK7lT IUTB
W&KI I WIFPS K8VSl WI HTE K2PBU K4CEF K6ZA W6Bll W7NPV W8RCU W9JWT WOHAO HVICN 1l 4CK
WOMCX wlGF KSVZW KIIIK K2PfC WA4ClR K4lCP K6BX W70EB WIBUSW9KA WitHSC IlER SWl
WOVFE w IGKl W8WT KlIJU WA2PMW W4Cl/ K4lNK KGCJF K7QXG WSRQ K9KCQ KOHUU ITlAGA VE2·8679
VEJ·9JOI WA21MT w8WUT KIINO WA2PWI WICV KSAB E WAGC RN w7RlY W8RSW WA9KHW WOIOM KH6B1 H VEJ·7SS4

W2JWK K8YGU KIKCN wA2QMF W40PN WSAK R W60lX K7SQD waSH W9KSE KOIOV KH6BlX VE3·9JOI
1500 WB2lIF/ WA9AJF KIKPS WA2RMF WN4EBE WA5AlB WA6DWH W7TOK KaTBR W9l KB KOIIK KH 60KA VEJ·1l367

WIGF W90U K9AZX WIKVA WA2RUB W4EEE WSANE WA6ECF W7Ul C K8TNE K9llX WOIJN Kl7MF W2·6S93
W2JWK K2PBU W9CMC KIlSH WA2SAI W4EJP WSAWT K6E1E W7VJ I W8UMR W9l XW KOI OI KP4CC WPE 2HEA
KJl XN K2PFC K9EAB KI MBM W2SCP W4EJQ KSBQS/ W6ETR W7Wl l WSUPH K9MAU WOIUB KZ SBX / WPE3EBF
K4BAI WA2PWI W9 HAS/ WI MRQ / W2SNI K4fF W5KPO W6FGl W72Kl W8VII K9MMA KOJPl WitBXMW S· I OJSJ
K41SE WA2QMF K4KWQ WIMX K2UKQ WA4FJF WA5SSV WA6GWMWA8A1I KSVSl W9NIS weJWD KI SIW WPE9ETI
WA4MGC KJ HNP W9HGP KINJE K2UPO WA4GAY K5BTM K6HOR WSAl K8VZW K9PIO WitKU LA2MA Wit·10646
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View of the half wove 40 mete r vertica l a nten na . A
stondoff in:oulator on the edge of the roof and three

nylon ropes provide a deq ua te support.

Construct ion

Technicall y the an tenna has several good
advantages. low angle radiation. easy matching.
etc. Construction wise we decided on a fifty foot
telescoping TV mast. utilizing TV mast extension
to complete the necessary 64 feet.

First the mast was placed on the ground and
the 64 feet measured correctly. Eac h section
was then marked so that the sa me measure­
ments would hold true once we stood the as­
sembly in the air. All top sections were pulled
co mplete ly out, and the bottom two sect ions
were used for ad justi ng to frequency. Since
each section clamps together. we decided to
solder a piece of braided wire at each jo int to
give a good electrical contact.

With the Y.2 wave vertical antenna. a matching
co il and capacitor is needed as the impedance

A HALF WAVELENGTH VERTICAL
BY W . E . LA F ARRA," W 5ZCC

This simple vertical is a half wave length on forty meters and a quarter
wavelength on 75 meters. Its construction is simple and inexpensive.

W
ITH the sunspo t cycle past the minimum
and on the upswing, we can all look
forward to the high bands opening

again. bu t thi s time is yet several years away.
In the meantime we will have to sett le for the
bands we have. Of course every ham has his
own pet band and pet antenna. We have tried
most of the antennas : beer can. ground planes.
loaded whips. and we're look ing for something
different. Since we are lazy. live in a small town.
and have a lim ited budget . we had to give up
some of our wilder dreams.

What we had in mind was an antenna thai
would be inexpensive. easy to co nstruct from
locally available material. and would perform
when it was finished. For some time now we
had been dreaming of a half wave vertical an ­
tenna especially for fort y meter operation. and
without the mat ching network this antenna
would then serve as a qua rte r wave fo r seventy­
five meters. These two bands have good DX
o penings at th is stage of the sun spot cycle. Afte r
thi nki ng about the Ih wave vertical for forty.
we just had to give it a try.

Fig. l {A)-Te- st set-up used to \ele-ct th e- proper to p
positiun on th e coil for 52 ohm coa x. (B)- Ba sic co n­
stru ctio n of a 4() meter half wov e- vertical a ntenna .
For 7.2 me th e length is 64' 2" (X /2 = 462 /1 . .. ).
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View of the tem po ro ry lashup used to match the 40
me ier verticol to 0 52 ohm coa xia l line . The assembly
wa s reb uilt in a p lastic refrigerator co nta iner for
wa te rp roofi ng . For 75 meter operation the antenna

ca n be fed directly by coax.

a t the end of a lh wave antenna is approxi­
mately 2500 ohms. The parallel tuned circuit
mee ts this requirement and allowed us to tap
up o n the coi l to find a 52 ohm matching: point
fo r a low v.s.w.r. For 75 meters no tuned circuit
is used but a ground system will be needed.
Better s till. use q uarter wave radials extending:
out from th e base. This ean be fed direct ly by
52 ohm coaxia l cable. The qua rt er wave radials
fo r 75 meter operation will also improve the
half wave for ty me ter an te nna as it offers an
esta blished gro und.

Guy wire became a problem . we felt that
few we re needed since the antenna was sup'
ported a t the house and did n't offer. in itsel f.
much of a wind ca tc her nor was it supporti ng
any thing. Wire guides are OK if yo u break them
up with insula tors every few feet. We decided
on using ra the r heavy nylon fishing net cord.
T his was not too expensive. 500 feet for $2 .0U.
a nd would eliminate the insula ting problem .

For the matching coil about anyt hing that
will hit the frequency. 7.2 me. and handl e the
power will do. \Ve used a 250 mmf variabl.e
capacitor from the junk box and an old COIl

form. A 250 m mf variable a nd a 3" le ng th of
Air D ux #2004 (2'h " dia .. 4 t.p.i.. 5 micro­
henries) will do very nicely. You can use a
neon bulb 10 resonant th is lank if a grid di p
meter is not available. T his assembly was la ter
placed in a plastic refrigerator box to seal it
from moisture.

Tune-up

For lest purposes and to allow us to try our
set-up we stood the antenna on a board. in­
sulating the bottom with a power company
standoff. This standoff had a hole in it. and the
mast has a hole in it too. By placing a bolt or
nail through the mast hole. with it down over
the insulator. you have a nice seat for the an­
tenna. Using a step ladder and adjusting the
last two sections. we were able to set the mas t
to our selected frequency of 7.25 me.

Utilizing an antenna scope and grid dip meter!
(fig. I(A» we started up from the bottom of
the coil until a 52 ohm point was found . If the
grid dip meter and antenna scope are not ob­
tainable, these measurements can be made with
a sta nding wave meter which most hams ha ve
or can borow for the short time needed. The
idea here is to feed 7.2 me a t low power. into
the antenna. T hen find the lowest V.S .W.r. by
tapping th e coi l and adjusting the vertica l sec­
tion. Re peat the procedure unt il the v.s.w.r. is
brought down to I: 1.

Results

On the air tests with the a nte nna has ge ne r­
a ted lo ts of exci te ment. F irst off, eve ryo ne just
doesn't ha ve a ha lf wa ve job, a nd the result
proved that the antenna was perform ing. On
seventy five the an ten na does a terrific job of
working mobi les in the vic inity. O ur cost was
less th a n 20 dollars for our antenna a nd even if
every part has to be purchased, the price
shouldn't run over $25.00. •

INm'ice, CQ M arch 1960. p . 70.
Geiser, D. 1. " The Instrument DeIu~e." CQ. October
t962, p. 47.

New Amateur Product

•

"'.:!-S=- - ---- -
~ 'i=::

- - - - - - - - - - - - - - - - - - - - ­~----------- - ------- ------ - - - ------ - -----
Seiko Time Corporation

T HIS new, 17-jewel. self-winding. automatic calendar
watch from Seiko. Official Timer of the 1964 \Vorld

Olympics for all events, tells the time instantly on five
continents simultaneously at just a glance. requires no
menta l ari thmetic or reference to charts . It gives the time
in the world 's major cities with the same ease as local
time. including automatic color indication of whether
time is nigh t (black) or day (blue).

The au tomatic date-calendar has Seiko's patented
Insta nt Rese t, allowing the date to be moved instantly
back or forward with just a click of the crown. without
tu rn ing through z-t-bour cycles.

W at e rproo f and shock-resist.mt, price $55.00. For fur­
ther info rmation write to Sciko Time Corporation. 9
Rock efe ller Plaza . New York. New York IOU20, or
circle 65 on page 106.-------------------------------------------------------------
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BY SY LVIA MARGOLIS':'

S
O wh a t's a go rgeo us doll like yo u doing

in a crummy join t like this?"
Thus graciously did John Gayer,

HB9AEQ, Honora ry President of the Inte rna­
tiona l A mateur Rad io Club. greet me when we
first met at the Comm unications Exhibit ion in
London last October.

He had come to pay respects from o ne to an­
o the r interna t iona l amateur radio organization.
Ours is the Amateur Radio Mobile Society.
whose monthl y publicat ion. M obile N ews, m y
husband a nd I ed it. and at whose Ex hib ition
booth I was no isily fl oggin g myself to death.

F or four, twelve-hour days a deranged few
volunteers staff the A R ~I S booth. Usi ng the
e ntire ly new a pproach tha t radio am ateurs are
human, too , we sell membersh ip in our unique
Society. se ll specia list su pplies. exchange gossip
and information on mobi le ope rat ion and gen­
era lly embellish the occasion. Come to the Ex­
hi bit ion. find the no isiest booth and you can
buy Me a nd My G irls a dr ink!

" If you like doing th is kind of thing." sa id
John. "and will pay your own expe nses and
work for nothing- such a nut we can use . Come
to G eneva for our T hird Conve nt ion in Septem-
b "er.

I said yes because it was easier and John is a
hell of a nice guy.

It was to be a real . restful vaca t ion. away
from the thunder of tin y feet and an ever-loving
husband , that break in routine tha t every doctor
would prescribe fo r every woman, pa rt icularl y

· 95 Collinwood Ga rde ns. C fayhafl, Excid, Essex . Eng.

if she is the wife of G 3N M R. the mother of
G3UM L and of a to-yea r-old avid short-wave­
listene r. too. So there's not m uch else happens
in our home ex cept amateur rad io.

G e neva is a fine city. with splendid historical
buildi ngs, statues. parks. magnifice nt shopp ing.
an enchanted lake . the highest fou nta in in
Europe and . inv isible most of the t ime, Europe's
highest mounta in , Mont Blanc.

O r so they te ll me. I saw two bui ldi ngs in
Geneva. both ci rca 1960. The one with the fl ags
outside is the I.T. U. Huild ing. The one wi th the
Cadillacs and Rolls Royces outside is the Inte r­
cont inental Hotel.

F rom London I travelled night-flight. beca use
it's 50% chea pe r and a girl doesn't make much
money wri ting for CQ. M y hu sband said he
would pay the fa re if I brought home one of

Eric, G3I1R, and Bill, W6SA I, ex pla in amateur radio
to African d elega tes.
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Plenipote nt ia ry delega tes a re introd uced to Harold
Megibow. K2HL6, ho st ot the reception given in their
hon or in Geneva 's Interco ntinenta l Hotel on the eve ning

of the fi rst d ay of the Convention .

the top raffle prizes. Wise guy!
N ight-fl ight brings you in at 3:30 A.M . Yet at

12 noon. bleary but eager, I reported for duty
at the I.T.U. Build ing. I was greeted with joyous
cries that should have warned me. John and
his sta ff were still busy with their own I.T .U.
work but, goody-goody. here was the first of
their voluntary workers walking right into the
trap.

To arrange a Convention as am bitious as this
involves not only imagi na tion and verve and
genius. It means hundreds of hours of sheer.
administrative slog. I saw and did enough 10
convince me of what mu st already have bee n
done.

T hey found me some clerical work to keep
me occupied and out of the way. when. at 6 P.M ..

I staggered up off my knees. Vera Jackson.
John 's super-efficient British secretary. the ad­
minist rative genius behind the Conven tion. said
we must go home early, have a quiet dinner and
an ea rly night. Tomorrow would be ra ther a
d ifficult da y. To hell with British understatement.
Tomorrow was murder.

We started at 9. For ten hours we handled
" Regist ration: ' Each arriva l had to be welcomed
and ide ntified and his docume nts prod uced. \Ve
explained that he would receive one free raffle
ticket, that more were avai lable at 25(0 each.
which was a good buy. because the ma nufacturers
had present ed an SR·500 and an HX-50A as
just two of the prizes. T hen he must be docketed.
ticketed. inde xed. cross-indexed. cossened.
labelled. tabu lated. soothed and charmed. All
rhi... in four languages and five currencies.

Resides. we had to be able to inform and
advise on hotel bookings. bus routes. exchange
rates. excise rest rictions. licensing regulations
(the Swiss P.T.T. issued temporary HBO licences
on Ihe spot) . where to buy a sweater, a watch or
a ca mera. which hairdresser would still take
bookings. was there a doctor in the house and
what would be the local time in Milwaukee.
T here mu..t be an easier way of spendi ng a
Friday.

The first o f the Convention's th ree lavish Re­
ceptions. at the Intercontinental Hotel. was at­
tended by a large group of delegates from the
l.T.U. Plenipotentiary Confere nce. T hey were

60 • CO • December, 1965

transported from Montreu x to G eneva in buses
loaned by the Swiss P.T.T. The host was K2HLB.
Dr. Harold ~1 eg i bo\V.

"' he delegates mingled with the rad io au ra­
leurs. it splendid token for amatour-professiona l­
diplomatic rela tio ns. I wore a "li tt le black" and
the gorgeous perfume that dea r George Jacobs.
W3ASK, had brought me when he visited us in
l ondon in March. T his was a plushy set-up. all
diamonds and mink and Dio rama and mo hair
suits and Corona-Coronas and hand-k is..ing and
Chivas Regal. T he women had really gone to
town. Iothing fl atters an occasion mo re. not
makes it zing . than women who have ta ken the
trouble to look glamorous.

The place glittered with personal it ies-John
Huntoon. \V ILVQ; Stu Meyer. \V2GHK : Neal
l atorraca . \VB 2NAD; Emi l Savundra. G3SDN;
George Pea rson. G 3AWZ: Dick Van Breen .
PAOFX; and the Presidents of several Nat ional
Societ ies. As Mr. Gayer's Young Ladies. we
were expected to act as hostesses, keep th ings
running smoothly. interpret. circulate. introduce.
Afterwards we were taken to dinner by some
of the delegates . Any gentlema n foolish enough
to offer food to the StafT was on a bad deal. for
we needed endless ca lories. I only stopped eating
that nigh t because by then . I needed sleep more
than food.

Now I had to make a momentous decision.
T wo ca rs were ava ilab le to ferry us home. One
was a superb 1935 Bentley. owned by Hill Royle.
VK9WR; the other was John's Mercedes 220SE.
Such problems every girl should have.

At R A.M . next mo rning we opened shop at
the Intercontinental. The rout ine was the same.
hut twice as frant ic-the decor more luxurious.
Whilst the o pening ceremonial was performed
by Gerald Gross. W3GG. Secretary-General of
the I.T.U.. Vera and I watched from the hack
of the hall . impressed despite ourselves at thi s
complex project wh ich she had designed and I
bad helped to execute.

Now the first copies arrived from the printer
of the IARC's 1965 glossy publ icati on.
l nterodio. Vera gave us the firmest orders.

"Supplies are strictly limited. One each onlv,
Tick ofT the ca llsign on the list as they take
their copy.'

Perhaps the most papular section of the reception area
- Heinz Oswald , (HB9Z0), a Swiss PH official from

Berne, issue s an-the-spot tempora ry mobile licenses.



At noon they poured all over us and began
to snatch the hooks. No time to check. count or
tid "hans threatened. Then I remembered
what we did in England during the War when
a shop got a !'l tl pply of fresh oranges. But how
would this extrovert, suave. masculine horde
react? I gambled.

" PUT T HOSE BOOKS BACK IN T HE PILE
AT ONCE. PLEASE FORM AN O RDERLY
QUEUE!"

I have a very loud and clear voice and the
reputation for being a bitch-on-wheels. There
was silence. Then quietly. meekly. they shuffled
into a beautiful. straight. obedient. patient
British queue. Choking with laughter. we issued
the books like army boots-c-callsign, check.
tick. hand over the book. next please!

At the Convention Banquet. that night at the
Intercontinenta l. we ale exquisite fresh salmon.
roast beef and ice cream . I sat with the Megibow's
and Harold ordered a magnum of champagne
for his party. It made us feel pampered and
im mensely witty and also bland enough not to
mind about winning nothing in the raffle. The
winning tickets were drawn by the youngest
child of Emil Savundra . the diminutive Jacquie.
in a frothy. pink dress. hopping from one foot
to another in her excitement.

The elaborate Convention Program included
lectures and seminars on radio freq uency all o­
cation. s.s.b.. antennas. Moon bounce. OSCAR.
operating techniques, DX-peditions. equ ipment
and mobile operat ion. I had heard from several
sa tisfied customers that the presentations had
been playing to stand ing roo m only. despite the
glorious weather. On Sunday. Dorothy Megibow
a.nd I .strolled in to the discussion on reciprocal
licensing. T he number of wives in the audience
who were complete ly engro..sed by the program
proves what a de licate bala nce of technology
and general interest was atta ined at Geneva.

Now. if anything were required to justify the
very existence of the LA.R .C . Convent ions. it
was this extraordinary debate. \Vith over 80
countries present. this was the very fi rst time
there had been such an authoritative and open
discus.. ion of a most important problem. Bob
Booth. \V3PS. was C hairman and the way the
procedure jell-ed was dramatic and enormously
constructive. Representat ives of each country
reported. under Bob's masterly direction. on the
situation in their country-what to do to obtain
a temporary licence-or how far negotiations
with officialdom had progressed. Joh n Gayer
pleaded with holders of temporary licences to
abide scrupulously by the regulation.. of the host
country and Rob Booth summed up by saying
that we have the momentum at last and we must
not let it drop: it is up to the individual to seek
out his own authorities and to carry on the good
work .

T heatrical people speak of the magic some­
th ing that can spark a performance. no matter
how humble or amateur. when the fourth wall
between audience and players dissolves and. in
the most unlikely circumstances. you know you

•AJ U I. ., ' .. .. .. .' .
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A "ie-w of the- Council Cho mbe-r in the- ITU building.
scene of the Con"e-ntion technical panels.

are seeing pure Theater. This happened in
Geneva on September 19. It was the most sig­
nificant episode in the whole happy weekend.

But. after tea-these Briti ...h customs penetrate
everywhere-I had a terrifying experience. John
Gayer had asked if I would speak on one of the
Panels. about mobile operation. " Don't be rldic­
ulcus!" I said. "What do I know about anything
-c-except how to run a better club and magazine
than you?"

Onto the ro..trum of the august. solemn
Counci l C ha mber filed Stu Meyer ; Gus Brown­
ing. W4BPD : top Dx-er George Pearson. G3·
AWZ: Past-President of the RSGB Geoff Stone.
G3 FZL. All important . famous . inform ed peo­
ple. who kn ew what they were talk ing about.
Then John yelled SYLVIA. "You' ll be sorry!"
I hissed. I missed his instep with my stile tto
heel. 1"11 get him so me lime. though.

Very smoothly. Stu Meyer shuffled us into a
cabare t act. Pet rified. I wa ited my turn . T hey'd
know me fo r a phony and walk out. I don't know
an 8 13 from a teapot. To me a crystal latt ice fi lter
is costume jewelry and a VR6 a new detergent.
I don't believe Ohm's Law. Bleak wit h mi ...ery.
I stared out of the window opposite. Then a
miracle happened. Late r John said he had it all
arranged specially for the Convention. all part
of the IARC service.

Mont Blanc emerged from the surrounding
clouds. which it does about three day.. a year
if you are lucky. There it soared. unbelievably
high and lovely and aloof. I looked at the
mountain and the mountain looked at me and
I thought. "Hell! You were there a million years
before us and you'll be there a million years
after we've gone! All the little things we fight
and worry about-reciprocity. Q R M. frequency
allocations. commercial intruders-it wil1 all be
the sarne in a million years!"

They tell me I spoke very well. •

***.*••••*••**.************.**". ".

::: PLEASE include your ".
". ".

::: ZIP code number on :::
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A group photo token a t a luncheon given by Genero l Fra nci$CO Miliani, YVSGA, at the headq uarters of the
Venez ue lo n Ai r Force during the Awa rds presentation week end by the Radio Club de Venezolano. Fro m left
to right: Cop. Po blo Milia ni A. YVSGU; Arma nd o Diaz, YVSAQO; Carlos Julio Martinez, YVSFI; Hapoleon
Centeno, YVSBNR; Mayor Fra nci sco R. Marin S., YV4BH/ S; Ge neral of BODA, Fra nd $Co Miliani A. YV5GA;
Fra nk Anz olone, W1WY; Stua rt Meyer, W2G HK; Ricardo Sie rra , CX2CO; Ed ua rd o Cabre ra, YV5AXU; Enrique
Be rr izbetia , YVSAGA; Rafa el Domingo Moros, YVSAVW; Osca r Oyarzo bal, YV5AHF; Arturo Rosales, YVSB HV;
Migu el Angel Delgado, YVSAIP. The pictu res o n the wall show the founders of Venezuelan a viatio n.

James J. Lawlor (rig ht), waits for Lance Corporal Joh n
A. Palcer (cente r), of Morine Corp s Schools, Q ua ntico,
Va., amateur radio sta tion W4PfC to complete his
transmission before talk ing shop. Looking o n (left) is
Corporal Doug Rundel, noncommissioned officer in
cha rge of the station. Mr. La wlor, executive secretory
of tho International Eye Bank, Washington, D.C. Diyi­
sian, visited with the sta tion operators, Septembe r 2.
It was his first meeting with the two Ma rines since the
station' s heck-up with the Eye Ban k network. (Officia l

Ma rine Corps Photo by Sgt. Eugene Bend er)

Th ese are before a nd after photos of
Dick Buckly's, K1ZBT , a nten na and tower.
The after photo wa s token last Dec. after
a sto rm. The ice was three inches thick
o n the e lements a nd the tower was frozen
solid making it impossible to lower for
six d a ys. Th e drooping ele me nts are
fo rty feet long. This is just a remi nde r
fo r this Dee., to check weathe r reports
and to winterize a ntenna installa tions

where possible.

The Wilk insburg Emergency Radio Net helped 3000
Boy Sco uts open an historica l hiking trail this summer.
The Forbes tra il, named after Gene ral Forb es, was
used in 1758 to ma rch on army to what is now Pitts­
burgh. Joh n Wright, K3AZP, is shown check ing a
problem of a pa tro l of Boy Scou ts a s they hike the
Forbes Trail. The Rad io Het was used to relay instruc·
tions to the hiking column, which at times was 13

miles long•

•
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BY URB LE ] E UNE ,* W 2DEC

SSB Honor Roll Notes

The return o f Singapore to the list added one
co unt ry to the standings of the followin g:
K I IXG. WILLF. W2BXA. W2FX N. K2MG E.
W 2PTM . W2TP. W2VCZ. wnx. W3KT .
W3 ~I AC. K4H YL. W40P~1. W4RLS. W4SSU.
K4TJ I.. W5 KC. K6CYG . K6LG F. W6RKP.
W6 UO U. W6USG . W6NWE. W6Y ~IV. W6ZJY.
W7BTII . W7DLR. K80N V. W8PQQ. K8RnV.
K9 EA B. WOQLX. WOQVZ. D L liN. G2BVN.
G2P L. G3A WZ. G3DO. G3 H DA. G3NUG.
G8 KS. G M3JD R. HR9TL. I1AM U. OZ7 FG.
PZI A X. SM5UF. V K4FJ, V K5Q R. X E IA E.
YV5A F F. and 5Z4E RR. CEOXA moves T I2I1P
back into first place at 305 . Musty. W2TP. stands
a t 304. thanks to LA5CI. Jan Mayen. G 3A\VZ
added PY2RZD!I'YOTrinidade for 303 . I1AM U
reached 282 with C R4. FY7. VP8HF. VP8G Q .
VQ81lFC and 8Z4 . CEMG. C R4. O HO. T U 2.
VP2D. Y U. 78 I and 8Z4 pushed Yin . W5KC .
o nto the Ho nor Rol l.

Guest Editorial by K6TIX

The da y of the Extra and Fi rst C lass license
is a lmost upon tis. Certa in ly incentive licensing
will do its part in improving our bands and the
qua lity of the signals conta ined therein. H oweve r.
let us not Jo se sight of the fact that the purpose
behi nd the incenti ve lice nsing proposals is to im­
prove the radio amateur and his " image" before
the world in gene ra l and othe r users of the rad io
spectrum in particular. T his is of primary im­
portance if we are to reta in our bands.

Rut will merely passing a 20 w.p .m. code test
and a "tough" writte n exam save our bands? I
think not-to th ink that it would. will lead to
di saster. It will help. but o pe rat ion in the publ ic

s Box 35. Haztet , New Jersey 07730.

SSB HONOR ROLL
fl 2HP ..... 305 WILLF 282,G2BVN ...,26410Z7FG 234
NOOVZ .•... 304 W6UOU 282

1

G3DO .••.. 260,W4HUE 231
W2BXA 304 W3KT 282 W4RLS 260 W3DJZ 231
K4TJL 304 IIAMU 282 W6WNE ,260 W2PTM 231
W2TP 304 G8KS 280 PJ2AA 258 WA2EOQ 229
G3AWZ 303 W2RGV •.. 279 ' KP4CL •.._256 W6ZJY 228
W2ZX 302 K4HYL 277,K6LGF 251 W3 FWD ,226
5Z4ERR .. 301 DlIlN 276!WI AOl 250 tU SHN ,224
'lV8POQ 300 HB9TL .. 2761W40M 249 K2JFV 223
K2MGE 297 PZlAX 275 W4PAA 249 K4JEY ,221
W3NKM .. 296 W4SSU 274

IW4NJF
_ 248 W2MJ ,215

W2FXN 294 W6RKP .._274 GM3JDR 247 SM5UF •.. 209
W40PM ... 291 K9EAB .. 274 XElAE 247 WOOL>: 206
W2VCZ 291 W2LY 271 W7CMO 246 W5KC 206
KI1XG 289 G3NUG 270 VVSAFF 240 K6CYG 204

~~~~~S ~~~ ~~~~V ~~g l'~lJ)~~ ": .. ~~~ Y!:8i~ ::: ~g~
W3MAC 282 W6YMV 265 W3VSU 235 G3HDA 200

interest is the key. A nd how do we, as DXers,
serve the public interest '! Not very well I'm
afrai d. Here we have the t re mendous poten tial .
with our huge beams and our kilowatt s. to spread
the word to the world tha t we reall y are "good
gu ys" not "bad guys". And wha t do we do? \Ve
exchange RST s rather than ideas.

1 worked a Ie.year-old VE7 on 15 meters
several weeks ago and had a nice long chat with
him. wi th a few words of advice on how he
could improve the note o n his DX-60. H is card
came the other day with th is note. "Our QSO
certainly raised m y opinion of W6s: ' The price
o f th is goodwill was only half an hour of m y
time.

I'm not advoca ting a long rag chew with every
DX sta tion worked but when the band is "dead" .
work a f A. V K. ZL. UA0 and find out wh at he
does for a living . a nd let him know what you do
(besides work D X. hi ). I've worked a l ,\ who's
ve ry inte rested in sports car racing. a UAO who
was surpri..ed to learn that not every W6 runs
a KW and that not every house in California
has a swimming pool. and a VK sc hool teacher
who was surprised to learn that few of our h igh
schools teach calculus.

It only takes an ho ur or two a week. Your
country total may not go up as rapidly but at
least it will help to assure that those "countries"
wi ll be there a while longe r.

When was the last time you had a QSO instead
of a qso ? ( Thunks NC n X C).

Here and There

I'R' Reunien IslandaG uy, F R7Z D. can he found
at 1230 GMT o n Saturdays on 20 mete r s.s.b.
i r o» LJDX A ).
GC G uernseyt GCH HT. D ick. looking for \VI K
from 1400 GMT on Wednesdays on 14.242 kc
and on Sundays between 1400 and 1500 GMT

on or near 14.285 kc. If you want QSLs direct
se nd something 10 help defray expense, otherwise
via bureau. ( Fnx WG DXC).
KG61 ;\ la rcus: Chuck. KG 6I F. on 14.270. at
0200 GMT. Abo heard on 14.200 and 14.245.
The new quad is putting out fa ir to good signals
10 the East Coas t and Chuck promises to be on
as much as possible. He will be there for about
six more months. QS L \V6ANB. (Tux L JDXA ).
\ '1\:9 Papua T erritof) : VK9\VE 14.035-40 kc
0530-0800 GMT daily and 1200-1300 G~tT week-

Ja ck, 9G H K, looh like he has th e co nvenie nces of
ho me in his Acero, G ha na shack . (Tnx K2DGIJ.
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The following cer ti fi ca tes were issued between the period from September 6th. 1965 to and
includ ing October 5th. 1965 :

CW·PHONE WAZ 6S:! S~I3CJO Carl Ouo R a~nt

MJ S~14CIIM Tcrtuorn L andstrom
:!:!O7 K2ZKU Edward G audet 684 VE3CWE w aiter C. Kimba ll
220X O KIDJ Sta n i..lev No va k M' W 5JKJ Si an Kuhl
22M Ki lGO Ro bert F. Herric k 686 S ~I6C\t U lneemar Otsscn
2210 VE6AHP MarJZartl Teu elaa r

ALL PHONE WAZ
PHONE WPX

123 W5~XF Norman l. Ma guire
.l ltl OEINY Helmuth Nikischer 124 G 3MCN II arry J ames

TWO·WAY SSB WAZ SSB WPX
.\42 VEf,A BP Margaret Tene taar 218 W5lE F Willie E. Pett y
343 W4 f) LG Rudol ph B. Sp ivey
.l 4 4 OE ISF Frank F ried l 100 TWO·WAY SSB.l 4 5 K9L U I Verna D. F ra nz
.\4tl OA4P D Vita ly Franco 470 GW3N W V Ro bert C. 11 0 11

471 W 7CMO Norman S. Mo herll

CW WPX
200 TWO·WAY SSB11)10 K.\GKF M. F. Nelson

681 SI'6ALl Sewerm Wo jlusiak 131 G JWW R. F. G . T hurlow

ends when band o pe n. All W / K QSLs go via
\VA6G LO (Je rry Ha ga n. 503 1 Arroway Avenue.
C o vina . C alif. 91 723 ) whose QTH is not correct
in the Cal/boo k. (T"x WG DXC ).
VI'S Grand T urk 1 ~ 1 'lIId: VP5A R. Tony. will be
active for IS months at present using temporary
rig with mobile whip antenna but is awa iting
his "S-Iine" and TA-33 beam . (T ux WG DXC).
\' R6 Pitcnlrn Island: Tom. V R6TC. active most
M o nda ys o n 15 meters at 2200 GMT on 21.250
(a.rn.) wo rk ing W 's o n 2 1,300 then 2 1.255 . A lso
2 1.065 c.w. QSL W4TAJ.
-1 \\'1 Yemen: 4\V IG and 4\Vl l QSl.s are now
being ha ndl ed by Ha rry C ha rva t. K9BPO. 207
M a nuel I.a ne . P rospect Heigh ts. Illino is. who
has the logs from both these stat io ns a nd is now
having cards printed. Ha rry requests S.3.S .e. a nd
GM T . He will probably be handling QSLs for
other 4WI stat io ns as they a re activa ted . ( T nx
K ZMGIV).
ET Eth iopia: The following letter is from J im.
the new president o f ET3 USA . " I am very happy
10 announce that Kagnew Stat ion Amateur Rad io
C lub. ET3USA. will be using a spec ial call sign
9F3USA for the e nti re month of December.
J would like to take time o u t now to give m y
'hanks to fO UC H. W7TDK and K IQHP / FLH·
A K as our QSL managers . They ha ve done a
jo b which mere words can not describe .

" I am very sorry to sa y thai o ne of ou r bevt
membe rs has left our club. Alhert L. Kem mesies.
K IQHP / FLXA K. When he arr ived here over a
year ago. our clu b was barely making a go of
things. After h is arrival . he took over as Presi­
dent and has made the club what it is toda y- a
well -organized . world wide known club wh ich
can now hold its head up with pride of a jo b well
done. knowing when AI leaves he re that he ha s
left ..omething better behind a nd a part o f h im ­
-err.

" Now that I have taken over the job as Presi­
de nt, I will co ntinue In car ry out a long in h is
foo tvtcps. If I can do juvt ha lf the job AI has
done. th is c1 uh will remain among the lop in
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the world. with a QSL program which is hard
to beat.

.. ow to change the subject a little bit. I have
had many people a sk how come the y don't hear
ET3USA on 80. 75 and 10 meters. Well. I
guess one of the reasons is the lack of antennas.
The other being very poor band conditions here .
I for one would like to see these bands be ing
used because I know there are m an y ha ms look­
ing fo r rare D X stations on these bands a nd I
will do my best 10 see tha t ET3USA will be
a mo ng these D X sta tions o n 80, 75 a nd 10
m eters.

"Also. at this time I wou ld like to sa y thai if
there are any ha ms who would like a special
sched ule with ET3USA 10 feel free to write
me or any of the other operators at a ny time
o n th is matter o r a ny o the r matter. All the
members of the club a re willing and able to
se t up a ny kind of QSO w ith you. I would like
to mention that we do not have any equipment
fo r 6 and 2 meters. The address for the club is
ET3USA. OP : J im. APO. New York 09843 .

" A no the r thing I would like to br ing up is the
d iscourtesy which some hams have sho wn us in
the past. Any ham who ca uses us need less Q R M.
for example. call ing on frequenc y during a OSO .
o r anyt hing a long that line will have h is call
ta ken a nd posted next to the equipment. a nd a t
no time in the future will a QSO he made with
t ha t opera tor. This may sound mea n o r ha rsh.
hut the way I look at it. tha t o ne LID has caused
us to lose five o r more QSOs with o ther ha ms
who had the courtesy 10 wait.

" I n closing: I would like to say that I will try
my best to be the idea l ham by bringing good
DX from Eth iopia a nd that the WPX hunters
will not be disappointed with o ur new prefixes
of 9E3 and 9F3."

16 0 Meter OX Tests

The annua l trans-Attant ic a nd w o rld-wide
DX Tests o n 160 meters will he held a.. follows:
Dec. 5 a nd 19; J an . 2 a nd 16; Feb. 6 a nd zo.



7.\ , Urb

P7. IB K
\ 'PBI:,\,
"P2SJ
\ 'P)'I U
VP5 ..\"
\ ·R4CH:
wswx VI f! . '3
J.C4\10
•\..\.2CK
!" \ 'J.RC \ I
'J.\ I ,\ C

n,'4SK
C R7RJ
IlJIJA A
I)J I!II.J
Ill.5 :\C
t :A) O T

QTH5 end QSL Managen
via W4EC I .
Ho ll. I. !\t ilange. Mo za mb ique .
via G 20 H V.
via G 20 H V.
via KMUZA.
via WR(,BSJ 1597 M inerva Ave.• Ana­
he im , Calif.

II C6G\I H O ll 374. Latacu nga, Ecuador ,
IIL9Kl ' vta K I! UZA .
1I\19AP via xszm..
K A1AC via K8UZA .
KG .H.A via W 40K T.
KG 61 r via W (,ANH.
K\\'6FJ via W 2CT N.
' U AC vta K~UZA .

0 '. sZ.Q G ' O IIV'" via J _ •

()~Rn( via G2 D1IV .
l'A91J11 V via G2 0 1l V.
1'\,281.I)/ P \'I WIV E via K2HlB. O thers via Bo x 19094.

Sao Paulo, Bra zil.
Bo x 160, Param a ribo, Surinam.
vra W6F ET .
vra V E40X.
via W 2FK Q.
via WA~GUA .

Bo x 619 . Ho nia ra , Solomon Isla nds.
via W4ECI.
Club stauon. RA F, T roodos, C yprus,
VI :l. 0 21111V .
\ 1:1. ,"' IYDO.
via K~UZA .

Joe, lU90M, is very active on a ll bands from this neat
station .

a s H\UH-I Q. 2- H \ tOH L operated by IIL9 in 1964 is
nol effective.

Any sin gle band and l or single mode o peration will
be noted o n Ihe certific ate o n req uest. A m inimum report
o f RJ T~ is required . QSL's o r GC R and full log da ta
wt th 10 IRC's shou ld he sent to : KARL. Central Bo ll.
162, Seo u l, Korea .

Rad iu C lub Veneluela llO

T wo eew a wa rds are a vailable to amateurs working
200 cou nt ries ( O X. 200 A ward ) or 300 countries ( O X•
.\011 A ward ) . Endo rse ment s are ava ilab le fo r Ihe OX-200
fo r 22:5 . 250 a nd 275 cou ntri es. ARRL Countries lis t is
used, a nd the certifica tes are issued in three cras-es:
1. G eneral (mixed I ; 2. All P ho ne ; and 3. .2 W ay SSIJ
Only.

Submit ARRL fo rm "CO· I I" Indicat ing your cou ntry
tota l or indi ca te issue and page in QST showing your
country tot al . This o nly ap p lies for classes I a nd 2 a bove .

For class 3, 2 W ay SSR. submit the eq uiva lent fo rm
(or photocopy ) issued by C Q o r ind icate issue and p a ge
in CQ sho wing you r 2 X SS B tota l.

In the a bsence o f either of the above , all QSL's must
be sent accompanied by list in o rder o f prefix giving
full log data . Incl ude suffi cient posta ge for Registe red
Mail re turn of ca rds.

Fee for OX·lOO and DX·300 is Sl.OO o r to I Re's.
Com plia nce wi th a ll ucense restrtct ton s and rules 01
good sporr sman 5hip a re ma ndatory. Applicatio ns should
be se nt to : Radio Clu b Venezuel a no, C orn tston de OX.
P .O. Bo x 22MS , Ca racas, Venezuela . S .A .

I

•

Seodaemoon ko o
Mapokoo
Yongsankoo
Yon gdungpokoo

• • , • • - ...1
"

•,
- , • •

• ~ I- •- • 'J..

A·l ll
A· 17
A· I~

A·19

Radio Crub V~neZ'olano A wa rd

OX Awa rds

The p rese nta tion of the winner's trophy during the fi rst
" FOll hunl" ever he ld in Hong Kong. left to right VS68J
nnd VS6FF win ning teem, VS6FO and VS6FJ winnNS up

and V$6DS chairman.

Korean Amateur Radio t.eaeu e
The Korean Amateur Ra di o Lea gue has es tabl ished

the 11M Award ( li MA) and All Seo ul Award (ASA ) .
available to any license d amateur. T he HM A is issued
in th e c lasses fo r Ko rea n co ntacts a s fo llows : II MA· K­
Five HM 's; IIM A-D--Ten HM 's: H M A -R- T wenty
11 M's : IIf\M . E- T h irty HM 's; H MA·A- :50 HM's.

T he ASA requires 9 confirmed QSO'~ with 11M sta t io ns
in a ll 9 d btricl s of Seou l. the ca pital c u y o f South Korea .
The 9 dt strlcts and th eir Korea Distr ict s Number ( KO N)
appear o n 11M QS I.' s i'iosued a fte r May I, 19115 a nd a re
as fo llows :
A· I I Chongrokoo
A -1 2 Choong koo
A ·13 Sco n gdongkoo
A· 14 Dongd aemoonkoo
A -1 5 SeonllboOI. I. oo

All contacts mu st h ave been made aft er J u ly I , 19:59
with a ny HM station wn h the follow i n ~ exceptions :
I-Ell.-HL9TA (no w IIMiJHQ) i n 1959 and 1960 counts

A special series of 160 meter tests will be
held also. for " Fi rst T imers" as follows:

Europe and Africa-Dec. 19 and Feb. 6.
WI VE / North America- Jan. 9 and Mar. 7.
All those in these areas who have previously

worked 160 meter OX will please QRT and let
the boys who have never worked real OX on
t60 enjoy a clear field. without Q RM from th e
"big boys" and regul ars. See last month's cotumn
for full details.
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Contest Calendar
B Y FRANK ANZALONE.':' WIWY

· 14 Sherwood Road , Stamfo rd , Conn. Of,905 .

CQ WW 160 OX

Starts : 0200 GMT Saturday. January 29.
9 p.m. EST Friday. January 28.

Ends: 1400 GMT Sunday, January 30.
9 a.m. EST Sunday, January 30.

lt doesn't seem 7 years ago that yo urs tru ly
got together with Cha rlie O'Brien. W2 EQS and
got this " Lill Ie Gem" going on 160. But here

OK OX C.W.

Starts : 0000 GMT Sunday, December 5
Ends: 2400 GM T Sunday, December 5

Th is is a wor ld wide type contest. each contact
counts I po int. but 3 po ints if it 's with a Czech
station. The multipl ier is determined by the
number o f prefixes worked . (CQ WPX list)

Certifi ca tes are awarded for contest activity
and also for the " 100 OK" (worked 100 Czech
stations ) a nd the "565" (worked all continents ).

Comple te rules in last month's C ALENDAR.

Logs go 10 : Cent ra l Rad io Club. Post Box 69.
Prague l , Czechos lovakia. Ma iling deadl ine is
Janua ry 15. 1966.

New Eng land QSO Party

Three operating per iods. ( EST)
7 :00 to II :00 p.m. Saturday. December 4
7 :00 to I I :00 a.m. Sunday. December 5
7:00 to II :00 p.m. Sunday, December 5

This announcement was received too late to
give complete details but rul es are same as last
year and can be found in the December 1964
Issue.

Operat ion is restricted to sta t ions in New
England onl y.

Logs go to : Connec ticu t Wireless Ass'n. c / o
Pete Chamalian. W IBG D, II I Buena Vista
Road , West Hartford. Conn. 06107. Mailing
deadl ine is January II . 1966.

Arkansas QSO Pa rty

Start s : 2200 GMT Saturday, Jan uary 8
Ends: 0400 GMT Monday. January 10

Complete ru les and opera ting frequencies In

next month's C.U EN UAR.

we arc going into our 7th year and the partic i­
pat ion is steadi ly going up. 1.374 by actual
co unt last year. with 270 logs from 26 countries.
Cha rlie our Co ntest Chairma n has done a won­
derful job in making th is the "biggest litt le con­
test in the wor ld." (See the August issue for a
full report on the last one.}

Since the top scores were pretty evenly div ided
as to U.S. areas and count ries. we are leaving
the ru les alone.

I. This is a c.w. contest m il)' . (No c.w. to
phone or cross band contacts allowed .}

2. For W IVE/Va sta tions : Co ntacts with
other w IVE/Va sta tions. 2 po ints per QSO.
Contacts with alI other countries. 10 points per
050.

3, For all other count ries : 2 points per Qsa
with sta tions in the sa me country, 5 points per
QSO with sta tio ns in other countries; except for
contacts with WIVE IVO sta tions , which will
count 10 po ints.

4. For all sta tions : A m ultipl ier of o ne (I)
for each sta te. Canad ian province or fore ign
country worked.

5. F inal score : Total QSO points multiplied
by the total mult iplier.

6. Excha nge: RST report plu s a progressive
contact number sta rting with 001 for the fi rst
co ntact. followed by yo ur state o r prov ince. ( It
will not be necessary for DX stations to send
their country, that's quite obvious.') ( i.e. :
WIBB II 579001 Mass. )

7. Disqualifications: Violat ion of the ru les and
regu lat ions pertain ing to amateur rad io in the
co untry of the contestant. o r the rules of th is
contest, or unsportsmanship conduct. or taking
credit for dup licate contacts in excess of 3 per­
ce nt of the tot al number of contacts made. will
be deemed su ffic ient cause for disqual ification,

You can thank Barbara Plomita llo for your 1964 car.
tifi ca te . " Bob bie" typed over 700 odd certificates for

o ur last Wo rld Wid e OX Contest.

CQ ww nx c.w,
OK DX c.w.
N ew England Party
ARRL V HF SS
Arkansas Party
ARRL C O C. \V.
ARRL CD Phone
Louisiana Party
CO WW 160 IlX

27·28
4·'

4-'
'·9
8· )0

IS·I f!
22-23
29·30
29·30

Ca lendar of Events
~()H'lIIher

December
December
January
J anua ry
January
Janua ry
January
Januar)
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CALENDAR OF EVENTS - SPRING 1966
S" Il 1(~jft'tI /)11(t' j

"ut'rlluli lmlJ l" IJm"~j tir.-"
J anuary 1'\-9
J an ua ry 1'-9
- ArJ.. a n..a !'> Party
J an ua ry 15-16
J anua ry 21·13
J a-null' , 29·30
Feb rua ry .5-6
February 12-13
February 12-13
- No Y.C. -L. I. Pa rt y
Feb ruary 19-20
February 19-20
Feb rua ry !t,.!7
Ma rch .5-6
Ma rch 12-13
Ma rch 19-10
Ma rch 26-27
April 2-)
Ap ril 9- 10
A I),II 16·17
April 16-17
April 2)·24
April JO- \ h.} I
May 7·8
Ma y 14-1.5
May 21 ·22
Ma y 1 1-22
~' ay 28-29
J u ne 4-.5
June 4-.5
J u ne 11-12
J u ne I R-19
June 1~-1fi

J uly 2-)

ARRL VIIF SS

A R KL C O cw.
A KR L. C O Phone
CQ W\\: 160 U X

ARRL OX Pho ne

QCWA Party
Yl/O M Phone
ARRL OX C.W.
Yl/OM C.W.
ARR L DX Phone
RSG H RE R U
ARR l. OX C.W.

(EAST ER)
CQW W O X ssn
ARKl C D C.W .
A R Rl C D Pho ne
C Q SIITIIIK vu r

C UC/FIIC/ l n n Party
N ational Fi~ld D ay
A R RL VIIF Pa rty

AR RL Field Day
Venezuelan Contest

-
R EF C.W.

-
R E F P ho ne

sr OX C.W.

PACC C W / Pho ne
- Helvetia 22
USSR OX
02 CCA C.W .
Bermuda Part y
· Y L Int. SSR
02 CCA Pho ne

Bermuda Party

-VE I Contest
- Louisiana Pa rt y
Tennescee Party

F lo rida Party

Con necticut Party

Mi'irou ri Party

O eorsta Party

-

Hawaii and Alaska will be considered as
" fo reign countries" for QSO and multiplier
cred it. The District of Columbia counts same as
Maryland. And don't forget. VE 1 is divided into
three provinces. Nova Scot ia , New Bru nswick
a nd Prince Edward Island.

Cert ificates to the T op sta t ion in each State.
Canad ian province and foreign country. If par­
ticipat ion warrants 2nd a nd 3rd place awa rds
may be made.

Log shee ts and United States Operat ing: Regu­
la t ions for 160 may be obta ined from CQ upon
request. A large s.a .s.e. please.

Mailing deadline for your logs is Feb. 28th
and th ey go to: CQ. All: 160 Contest, 14 V ander­
venter Ave.• Po rt w ash ington. Lt., N.Y.

louisia na QSO Party

Starts: 1400 GMT Sat urday, January 29.
Ends : 2200 G'-tT Sunday, January 30.

This is the fi rst annua l Louisiana QSO Party
sponsored by the Lafayette Amateur Radio C lub.

Use all bands and modes. c.w. and phone, a .m.
and s.s.b. being classified as phone .

Exchanger QSO nu mber, RS /RST and QTH.
Parishes for Louisiana stat ions. sta te, provinces
and country fo r all othe rs.

Scorinlo:: Each contact counts 1 point. The
same sta tion can be worked and counted for
QSO points o n each band and each mode.
Lou isiana stat ions can also work in-sta te sta tions
fo r QSO points.

"Ihe established dates above are those that have a lready
been oOidalI)' announced o r esta b lished by p revious
,u:uvity in pa ..t yea rs.
t'fhe I nternationa l suggested d ates a re based on pre­
vious )·t'MS a nd with some slight cha nges to avoid past
conftlcts.
'vtost 0 1 the State Parties also follow previous d al es.
Trying to a void 0 her activi ties is a r ather difficu lt
p roblem.
• Activil iu that have already been announced .

Final Score: Tot al QSO points multiplied by
number of d ifferent Louisiana parishes worked.
Louisiana sta tio ns will use sta tes. Canadian
provinces and countries as thei r mult iplie r.

Frequenciesr Suggested spots are: 3600. 39 1n.
7 100, 7230. J41 00, 14300, 2 1100, 2 J400, 28 100
and 28700 kc.

Lolo: Dah,: Date / time in GMT, sta tion worked
excha nge sent and received, band. mode and
sco re.

Awardsr Cert ifica tes to the T op score in each
State . cal l area in Canada and each country. In
Lo uisian a cert ifica tes will be issued to the I st.
2nd and 3rd place winners . ( Note: A m inimum
score of 50 points is requ ired to be eligible for
an award .)

Logs must be postmarked no later than Febru­
ary 28th and they go to : Louisiana QSO Part y,
c / o Bill Allen. \V5NQR. 155 Karen Drive.
Lafayette, Louisiana. 70503.

Editor's Notes
At this writing we are anticipa ting the coming

Wo rld Wide DX C ontest. And by the time you
read this they will probably be all over and
once again we on the commi ttee will have months
of hard work ahead of LI S. By the way requests
for log fo rms have been roll ing in th is o ne
promises to be the biggest year yet. Ant ic ipat ing
this mounta ino us task we are adding two ad­
d itional members to our working committee.
Fred Capossela. W21 WC and Andrew Bodony.
WB2CKS. Freddie is an avid contest man with
years of experience behind him. A ndy not only
has years of experience but is a lso an authority
o n European contest procedures. Both should
be of grea t assistance to us and perhaps lighten
the load a bit this year.

[Continued V II page 96 ]
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Propagation
BY GE O RGE jACOBS.* W 3ASK

S
O M E 10 meter DX openings are forecast

(or December. genera lly to southern and
trop ical areas. du ring the day light hours.

G ood 15 meter DX openings are expected to
most areas of the world during the daylight
hours. with signals often except ionally strong.
Twenty meters is expected to o pen for DX
shortly after sunrise. and rema in open to one
area of the world or anothe r through the day­
light hours and into the early evening. w hen
propagati on co nd itions are better than normal.
20 meters is likel y to remain open to southern
and tropical areas during the hours of darkness
as well .

\Vith static levels at seasonally low values in
the northern hemisphere. and the hours of da rk­
ness at a maxi mum. a considerable improvement
in DX propagation condit ions is pred icted for
40. 80 and 160 meters during December. Forty
meters is ex pected to o pen for DX during the
early afte rnoon hours, and remain open to one
area (If the world o r another during the hours
of dark ness and the ea rly day light hours . Fre­
quent 80 meter openings are forecast to many
areas of the world during the hours of darkness.
Some DX openings are also expected on 160
meters during the hours of darkness. with signals
peaking when it Is dark at one end of a path.
and sunset or sunrise at the other.

160 Meter Tests

The following information has been received
from \V1HH concerning the annual 160 meter
trans-Atlantic and w o rldwide DX Tests:
"Again. reminiscent and symbolic of the first
pioneering trans-Atl antic rad io crossings by
Marconi. Deloy. Schnell. Reinartz and Godley
between 190 I and 192·t and cont inu ing a yearly
operating activi ty on 160 meters established in
1932 and held every yea r since (except dur ing
\Vorld w ar II ). the Annual Trans-Atlant ic and
\Vorldwide "Top-Hand" DX Tests will be held
between 05()()-0730 GM T on the following Sun­
days: December 5 and 19. January 2 and 15.
and February 6 and 20. During these Test
periods. special efforts will be made to establish
new records on 160 meters. \VI VE stations
should call "C Q DX Test" the first five minutes
of the hour, and alternate periods thereafter,
li stening between periods. O X stations sho uld
call "CQ OX Test" during the Znd, 4th. 6th. etc.
tive minute period. listening between periods.

- 11301 Cla ra Street. Silver Spring. Md. 20902.
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LAST MINUTE FORECAST

V,'r -IO-V",. Comlit;ol!.\ «nd QI/fllit \" for V~C~lIIb("f

"(Jr~nl.\t R"'1II1l .( QIIlIlil)'

Ih ,,., (4) 0) l l. '"Atxnc Norm al : 3. IJ-l.a.
2A-29 . . . . . .. . . . . . . .... . A A-IJ IJ-C C

Normal: 1.2, 4-6. 11.12, ...
J7.HI. 21 . 25-27. )0-31 A -S ll oC c on D-E

Below Normal : 7. 9-10, ",
19-20. 22, ,. ...... . C CoD 0 E

D istu rbed: 8. 13 ........... 0 D-E E E

How To Un TH1:.St. Cll.u l~

The fo llowin)l: b an exorana uon o t the lo)lIIbob
shewn above. anJ Instrucuons for the use 01 the
CQ prc pagauon precicuons:

I-Em er Propaga uon Charts on following page!i
unde r appropriate eand a nd distance o r geograph ica l
area columns. Read predicted times 01 ba nd o pe n­
ing!i at tntersecuon of both co lumns.

2-Followi ng each predicted time of band o pe ning
is a rorecast rati ng which indicates the retanv e
number 01 days th e band I!> expected to open during
each month o t the forecast period . The highc::r the
rarmg, u,e more frequent the o pe ning, as 10 110 "'""' :
(-I) band o pe n more than 22 da)'!i each month; (3 J
be tween 14 lo nd 22 days ; ( 2) between g and 13 da) s ;
( I) less than 1 da ys.

3-W ith the foreca st rating noted above, sta rt with
the num bers m p'arentheloc~ a t t ne rop of the " La!>t
xtrmne Forecast" appealing above. Read down the
table (or a day-to-day fo recast o f pr opagation con­
d itions in term s of A bove Normal ( WWV rating
highe r than 6) ; Norma l ( W W V rati ng S-6) ; Below
Normal ( W W V rating ~ ) ; Disturbed ( W WV ratin~
reception condu lons (signal quality, noise and
tess than 4 ) , The letter symbols (A-E) describe
fadi ng Icvels) expected fo r each day of the month
a ud have the folluwinJt meanings : A---exce llent o pe n­
ing with stro ng. steady s.gna ts: Ii- good opening,
mode ra te ly stro ng sign a ls, little fadi ng a nd noise:
C-fair opening, signals fl uctu at ing between mode r­
ately st ro ng a nd weak ; De-poor opening , signa ls
generully weak and considerable fading and noise :
E-poor o pe ni ng, o r none at all .

4--This month's DX Pro paga tion Charts a re based
upon a tra nsm itte r power of 250 waus c.w.; ~O() watts
s.s. b., or 1000 watts d .s.b. into a dipole antenna a
qu a rter-wave above ground on lfiO a nd KO meters,
a nan-wa ve a bove gro und on 40 and 20 me ters, and
a wnve-Ien gth above ground on IS and 10 meters .
For eac h 10 db gain above these reference levels. re­
ception qu al ity shown in the " Las t M inute Porecast"
will Improve by one level ; for each 10 db loss, recep­
rion will become poorer by one level.

S- Loca l Standard Time for these predictions is
based on the 24-hour system.

f,-The Ea..tern USA cha rt can be used in m e 1.
1, 3, 4, K. KP.&, KG 4 and KV4 amateur call a rea..;
T ile Centra l USA Chart in the S. 9 and II area.., a nd
the Western U SA Chart in th e 6 and 7 area ... The
Chart .. a re va lid through Dec. 31, I%S, a nd a re
pre pared fre m hasic propaganda data pu bli..hed
monthly by the Centra l Rad io Pro pagation La bora­
tory of the N a tional Bureau of Standards, Boulde r,
Colora do.

As far as possible. stations participating in the
Test transmissions should use the following fre­
qu ency plan: Eastern \V and VE stations. 1800­
1825 kc: western \V and VE stations. 1975-2000
kc; European stations. 1825-1830 kc: VK and
ZL stations, 1800-1860 kc: Japanese stations.
1880 kc: African stat ions 1800-1825 kc. These
Trans-Atlantic Tests are excit ing, and all radio
amateurs are reminded to be alert for unusua l
OX openings an ywhere over paths that are in
total darkness. or when it is dark on one end of
the path. and sunset or sunrise at the other.
Remember. these Tests are not contests! They are
conducted for pleasure in an unusual operating



ncnvny. without competition. and to develop
some propagation information. whi ch may make
a worthwhile counibution to the art of rad io.
\\' I VE sta tions sho uld send their Test repor ts
directly to W IliB after m d l Test period. ' V) UB 's
QTH is Stewart S. Perry. 36 Pleasant Street.
w inthrop. Mass. Brit ish stations should send
their reports to G6QB. "Tommy" T homas. DX
Ed itor SWAt. 49 w tnchclsea La ne. Hast ings.
Su ssex. England. Other D X stations can send
their reports to either w tBR or G6QB:'

v .h.f . Ionospheric Ope ning s

There is a tendency for sporadic-E propaga­
tion to reach a minor seaso nal peak during De­
cember (the major peak occurs during the early
summer months) . This may result in some
sho rt-skip openings on 10 and 6 meters. between
distances of approximately 800 and 1400 miles.
An interesting letter has been rece ived from Pat
Dyer. ' VA5IYX. who. as a senior in High School.
is conduct ing a sporadic-E research program.
Pa t would like to hear from ot her radio amateurs
who may be interested in participating in th is
program. His QT H is :!79 La rk Avenue. San
Antonio. T exas 78228 .

A majo r meteor shower. the Gemlnids. should
take place duri ng the second week of December.
Short-sk ip v.h.f. openi ngs may be possible for
d istances up to approxima tely 1000 miles during

CQ DX P RO I' AGAH ON C HAR1S

DECEMBER 1965 & JANUARY 1966
Time Zone : EST ( 24-ho ur T ime )

EASl ER:-'- USA To :

10//5 20 40 HO / 160
.uf'If:'rs .\leU rJ ,\I eters steters-

w ester n 01l- 12 ( I). 06-07 (I ) 1S-17(1 ) I R-20 ( I)

& 07-OK(I ) 07.oK (2 ) 17-18 ( 2) 20-23 (2 )
Central OK.()9 (J ) IlK.{l9 ( J ) IR·23 0) 23-03 (3)
Europe 1)11-11 (4 ) 09-12 ( 4) 23.01 (2 ) 03-04 ( I )
&. North 11-13 (2 ) 12-13 ( 3) 01-0.' ( I) 20-00 ( I )t
Afr ica 13-1 ~ (I ) 13- 15 ( 2) 03-0-1 121 00-02 ( 2) t

15-17 (1 ) 04.05 ( I) 02.03 (I )t
~ -

North- 07.oR ( I) (l6.()1 I I ) 11-03 (I I 19.02 ( 1)

"n 08-10 ( 2) 07-O11 ( 2 ) 21.01 (I >t
Euro pe 11).13 (1 ) OR-IOO)
& I

10-11 ( 2)
Eastern 11-15 (I )
USSR--- -
we..1 & OR-IO(I)· 0 1.03 (I ) IR-19 (I ) 20-02 (I )
Centr al 11).12 ( 2)· 06-07 ( I) 19·22 ( 2) 21-00 (I)t

Africa 12·1 3 ( 1). 01-09 ( 2) 22.01 (t)
07-OK (I ) 09-12 ( I)
OK_II ( 2) 12-14 (2 )
11·1 2 (.1) 14·16 ( 4)
12-14 (4) 16-17 ( 2)
14-15 ( 2) I7 -HI ( I )
lS·16 (I )

~ -
South OK_IO(l)_ 01.03 (1 ) IR-19 (I ) 19·22 ( I)
Africa 10-12 (2 ) - 07-13 (1 ) J'~·21 ( 2 ) 19-22 ( I)t

12·1 5 (1) · 0 -14 ( 2) 21-00 (I)
07-10 (I) 14-17 (3)
10-12 ( 2) 11·18 ( 2)
12·14 (3) 18·20(1)
14-15 ( 2)
lS-17 (I)---

E a..tern 1»1- 11 (I) - 00-03 (1) 18-t9 (I ) 20-2 3 (I )
Medtt er- 07.011 ( I ) 07.()Q (I) 19-21 ( 2) 19-22 ( I )t
ranean 011·10 (2 ) 09-11 (2) 21-OO ( J)
& Ea"lit IO-IJ (I) tt·O (3)
Africa 13-14 ( 2 )

14_16 (11

. P redkled 10 meter o pemng... a ll o thers in colu m n a re
IS meier openings,
t l' rect cteu I(,() meter openings. all others in column are
llO meier o penings.

this period as a result of ionization produ ced
by the meteors as they enter the earth's a tmos­
ph ere.

v .h.I. ion ospheric openings over severa l
hundred miles <Ire abo likely to occur during
auroral d isplays. Such displays often occur du r­
ing per iods of ionospheric storminess. Check the
" Last ~t inute Forecast" appearing at the begin­
ning of this column for those days that are ex­
pected to be "d isturbed" o r "below normal".

Sunspot Cycle

The Zurich Observatory reports a monthly
average sunspot number of It'd for September.
1965. This results in a smoothed running number
of 1:!.7. centered on March. 1965. T he sunspot
cycle is ris ing very slowly from the minimum
value of 9.7. which occurred during October.
I96-t. A smoothed sunspot number of 25 is pre­
dicted for December. 1965.

This month' s column contains DX Prapagu­
tion Charts for December. 1965 and January.
1966. Short-Skip Charts for December appea red
in last month's column.

T he Editor of this column would like to take
this opportunity to extend the warmest of wishes
10 readers of this colu m n for a Merry Christmas
and a ver y Happy New Year.

73. George. W3ASK

Central Oil-to ( I ) 06-07 ( I) 06-08 (I ) Nil
Asia 17-19 ( I ) 07-09 ( 2 ) 19-22 ( I )

09-10 (I)
11l-21 (I)

South- OM- I I ( I) 06-07 ( I) Q6..0R ( I ) .\' il
ea sr 17-19 ( 1) 01-09 (2 ) 17-20 ( I )
A ..ia 09-12 (1)

111-2 1 (1 )- -
Far 17-I R ( I ) 06-07 ( I ) 05-011 ( I ) OS-07 ( I )
Ea st IK-19 ( 2) 07-09 (2 )

19-20 ( 1 ) os-II (I)
16-18 (I )
IR- 19 (2)
19·21 (!..!-

Guam& 13-14 (1) - 05-07 ( I) 01.02 (I ) 04-0~ ( 1)

Pacific 14- 15 ( 2l- 07-09 0) 02-04 ( 2 ) 05 -07 ( 2)
1!>la nd s !!i-170 ) · 09-11 (2 1 04-07 (3) 07-O11 ( I )

11-14 ( I) 11·18 ( 1) 07.oR (2) 04-07 (I )t
14-15 ( 2) 11l-20 ( 2) OS-09 ( 1 )
15-16 (3) 20-22 ( I)
16-17 (2 )
17-19 (1 )-

Au¥ 15-17 (1) - Of>..07 (1 ) 04..{J6 ( I) O~-OR ( I )
r rafasia 09-12 (I ) 07- 10 ( 2) 0f>..08 ( 2 ) OS.o7 (1 >t
& New 15-16 (t ) 10-13 ( I) IOR-09 (I )
Zealand I6-UI ( 2) 13·15(2 )

l R-21 (1 ) 15·1l~ (I )
I R-20 (2 )
20-22 ( I)

N o rth- OR- IO(I)- 06-07 ( 2) ! l R-20 (I ) 19-21 (I)

e rn & 10-12 ( 2)· 07.oM(3) 20-22 ( 2 ) 21-02 ( 2 )
Cemral 12-14 (3) . OR.()Q ( 41 22-00 (:\) 01-05 ( I)
South 14-15 ( 2) · 09-11 (3) ()()..()4 ( 2 ) 21-0-1 (I It
Ameri ca 1~-16 (1)- 11-15 en 04-07 ( I)

07-08 (I ) 15-17 (3)
OR-OQ ( 2) 17- 19 ( 4)
09-t1 (3) 19-20 (3)
11-14 ( 2) 20-22 ( 2)
14-16 ( 4 ) 22-00 (I )
16-18 ( 2) 00-03 ( 2)
1l~-20 (J ) 03-Q6 (t)

Soulh- DR-12 ( I) . OI.{)6 (1 1 19-21 (I) 21 -05 ( I)

"n 12-16 ( 2 ) · (l6.()7 ( 2 ) 21-03 (2 ) 02-0-1 (t )t
Bra zil. 1(,.. 18 (1) - 07-09 (3 ) 03-Q7 (I )
Arsen- 07.oM(I ) 09·10 ( 2 )
ti na . OR- 14(2 ) 10-14 (1)
Chile 14-16 (4) 14· 15 ( 2 1
& Uru- 16-17 (3 ) 15-17 (3 )
Ilua y 17-18 (2) 17·19 ( 4 )

18_20 ( I) 19-21 0)
21·01 (2)
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:\ok - OR- II (I) . M-07 ( I ) zz .oo (I ) Is nM urdo 07-0R (I ) 07-09(2) IX)-Ol (2)
Sound , OR-IO (2 ) 09-12 ( I) 02.{)(j (1 )
Antarc- 10·14 (I) 15- 17 ( 1)
tica 14-1 6 (2 ) 17-19 (2)

1f' - 19 (I ) 19-21 (3 )
21-23 (2 )
23-03 ( 1)___

Time Zones: CST and MST (24·hour Time)
CENTRAL USA To :

ton s 10 40 so,160
s teters M eters Meterl. stners

- - --
Western 09. 11(1 ) · 07-IIH (I) 15- 17 (I ) 17-19 (1 )
& 07 -0lJ (I ) OR-IO (2 ) 17·23 (2) 19-21 ( 1)
Ce ntral OQ- II (3) 10-12 ( 3 ) 23-m (I) 2 1-U2 (1 )
Europe 11-14 (I) 12- 14 ( 2) 20-01 ( I)t
& North 14-1 6 ( 1 )
Africa- -
Non h- C17-09 (I ) 07-11R ( I ) IR-OJ (I) :O-{JO (1)

,," ()(j·tO (2) 08-10 (2 ) 2 1-230 )t
Europe 10-12 (I) IO-IJ ( I)
& Euro-
re un
USSR
Ea st & OR-IO(I) · M -07 (I) IN- 19 (I) 19-21 (I )
West 10-12 (2) · 07 -09 (2) 19-2 1 ( 2)
Africa 12-13 (1 ) . 09-11 (1) 21-B (I)

07-09 (I) II - IJ ( 2 )
09- 11 ( 2 1 !J- 16 (3)
11- 13 ( 3 ) 16- 17 (2 )
13-14(2) 17-19 (I)
14-15 (I) n-02(I )-

Central ON-IO(I) · OR- 12 (I ) I R-20 (t ) 19-22 (I)
& Sou th 10-13 (2 )· 12-14 (2) 20-n ( 2)
Africa !J-16( 1 ) · 14-17 0 ) 22-00 ( I )

07-10 (t) 17-I R (2 )
10·12 (2) HI -2 1 (I)
12-t4 cn
14-1 6 (2)
16-I R (1)

Eastern 07-08 ( I) 22-02( 1) 18-23 (I) 20-22 ( 1)
Medher- OR-I0 (2) 07-10(1)
ranean 10-11 (I) 10-12 (2)

12-15 (1)

Cen tral 117-10 ( 1) 01l·07 ( 1) Oil-OR ( I) Nil
Asia 19-2 1 (I) 07..Q9 (2) 19-2 1(1)

09- 10 ( 1)
19·2 1 ( I)- -

NilSou th- 09·12 (1 ) llti-07 ( I ) 06·0R ( I )
east 17-20 (t) 07-09 (2) 17-19 (1 )
A sia 09- 12 r n

17-20 (1)

Fo< 11l-1 7 (1) 06-07 ( I) 03-09 (1) 04-07 ( I)
Ea st 17-19 (2) 07-09 (2)

19_20 (l) 09-11 (I)
15-17 (l)
17-19 (2)
_! 9-2!.J ll_ --- "-

Paci fi c 12-14 (1) . 0f1-07 ( I) 22-00 ( I ) 22·00 ( 1)
Isla nds 14-1 1l (2 ) · 07_09 (3 ) 00-02 (2) 00·02 (2)
& New 16-1 8 (I) . 09-1t (2) 1I2-Ot'i (3 ) 02-06 ( .1)
Zea land IO- !J (I) 11 -1 5 (1 ) 06-07 (2) llti·07 (2 )

t 3-14 (2) 15·1 7 (2) 07-09 (1) 07-M (1)
14-1( 0 ) 17- t9 (3) 03-07 (1) t
IIl- IR (2) t9-20 (2)
18-19_ 0 i, m -2 1 (1)_

Aus- 14-15 (I ) . 0(>-07 ( I) 0 1-0.1 ( I) OJ·O:'i ( 1)
rra tavla 15-11l (2 ) · 07- 11 ( 2) 0.1-07 (.1 ) 05 -07 (2)

16-17 ( 1). 11 -19 (1) 07-08 (2 ) 07-08 ( I)
ON- 14 (I) 19-21 ( 2 ) 08 -09 ( I) 04-07 (l) t
14·1 8 (2) 2 1-22 (t)
18-20 (1)

North- OR-IO( I l* Of1-07 (2) 18-20 ( 1) l Q-'21 ( t )
e rn & 10-1 4 0 ) · 07-t l0) 20-22 (2) 2 1-02 ( 2 )
Centra l 14-1 5 (2 ) · 11 -14 (2 ) 22-0 1 (3) 02-05 ( I )
So uth 15-11l ( l)- 14·11l en ot -O l (2) 2.1-04 (t) t
America 07-OR (1) 16-1R (4) 03-llti ( 1 )

08-09 (2) IR-19 (])
09- !J (]) 19-2 1 (2)
tJ·1 6 (4) 2I..()() (0
16-17 (2 ) 00-02 (2)
17-19 ( 1 ) 0"-0'; ( 1L

South- OR-tt( I ) · 06-07 (2 ) 19-21 ( 0 2 1-05 (1)

,," I I-I S el i· 07-OQ (1) 21-02 (2) Ol -OJ (O t
Brazil. 15-17 ( 1) - OQ- IO (2 ) 02-llti ( 1)
A rae n- 07-OR (1) 10- 14 ( 1 )
ti na , 08- D (2) 14-1 5 (2)
Chile 13·1 5 (4) 15- 16 cn
& U ru- 15-16 (3) 16-I R (4)
guay 16-1 7 (2) 18·2 1 (])

17· 19 ( 1) 2 1·23 (2)
2 .1 ..(1() (t)
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M, - ON_II ( I). 06-07 ( I ) 22-00 ( 1 ) Nil
Murdo 07-08 (I) 07-09(2) OO-O::! ( 2)
Sound, OR- Ill (2) 09-12 ( 1 ) m.~Of> I I I
Antarc- 10-14 (1) 15-17(11
tica 14·1 6 (2) 17- 19 (2)

1f>..19 (I) 19-2 1 O J
21·2.1 (2)
2.1·OJ ( I)

Time Zone: PST (24-hour Time)
W ESTERN USA To:

I Ull5 10 40 80 / 160
Meters Meters sterers steters-- -- - -- - - - - -

w estern 07·09 (1) . 05-07 ( I ) 16- IR (I ) IR-2.J (I )
& 06-07 ( I ) 07- 10 (2) UI-22 ( 2 ) 19-22 (1) t
Centra! 07-fl9 ( 2 ) lO· tJ (I) 22-0n ( I )
Europe M -I I ( I) 2 1-23( 1)
& North
Africa
North- 07·09 (1) 06-08 ( I) 17-00 (I ) 19-23 (1 )
,," OR-IO ( 2 1
Europe IO- B ( I)
& Bu ro-
pean
USS R

IOIl_07 ( I )
---

Ea stern 07..Q9 ( I) IR-22 (I) Nil
Medu er- 07-09 (2)
ra nea n M - II(1)
& East
Africa
-- -W est & 09-13(1) · 06-10(1) 18-22 (J) 19-2 1 (I)
Cent ra l 07-09 (J ) 10- 13 (2)
Africa 09-10 (2 ) 13-16 (3 )

10- 12 0) 16-I R ( 2 )
12- )3 ( 2) IR-19 (1 )
13-14 (1)

- -
South OR-t3 ( I ) · 09-11(1) IN-21 ( 1 ) IR-20 (I)
Africa O6-OR ( I) tI - tJ (2 )

OR-IO (2 ) 13-15 (3 )
10-12 0) 15-17 (2 )
12· 14 ( 2) 17-19 (I)
14-16 ( I) 00--02 ( I)

Centra l 08·10(1) 06-07 ( I ) 115-07 ( I ) Nil
Asia 17-19 (1 ) 07-09 ( 2) IN-20 ( 1)

09- 11(1 )
17· 19 ( 1)
19-20 ( 2 )
20-2 1 ( 1)-- 07-09(1) 01-04(1) 114-07 ( I )South- 15-1 8 (1) .

east 09-11 (I) 09-t1 (2) 04-07(2 )
Asia 15- 16 (1 } tt - 17 ( I) 07 -OQ (I)

16-18 (2) 17-19 (2)
IR-19 ( I) 19-20 ( I)-

OR- IO (t) 22-00 ( I ) 00-01(1)Far 14-1 7 (I) .
East 1J -15 (I ) 1J- 14 (I) llO-O6 (3) 0 1-05 (2)

15· 17 (2) 14- 17 (3 ) os-os ( 2 ) 05-0R ( 1 )
17-19 (1 ) 17-19 ( 2 ) 08-10 (I) 01-06 (I)t

19·20 (I)-
07-0~ (l) 20-22 I t ) 00-03 (1)Pacifi c 12-1 .'1 ( 1).

Islands 15- 17 ( 2 )· OR·1lI (2) 22-00 (2) OJ..()fi (2 )
& New 17·18 ( 1)· 10- 15 ( 1) 00-0.'1 ( 3) 06-08 ( I)
Zealand 09-12(J) t.5· 16 (2) 0 5_07 (2) OJ-06 (Ot

12- 14 (2 ) 16·I R (4) 07.09 ( I)
14· t 6 (4) IR-I9 (2 )
16- tR (2) t9-2 1 (I)
tI'l-20 ( I)

-
01-0.1 ( I) 03-05 ( 1)A us- 12-14 (1) . 1I7-OR ( I)

trata sta 14_16 (2 )· 08-10 0 1 03-05 (2) 05-00 ( 2 )
16-17 ( I). 1lI-12 (2 ) 0.'1 -07 (J ) 0~-08 (1)
O~·IO (1) 12- 17 (1 ) 07-09 (I) 04-07 ( I)t
10-12 (2 ) 17- IR (2 )
12- 1.'1 ( 1) l R-20 0 )
1.'1 · 17 O ~ 20-2 1 (2 )
'7-I R (2 ) 21-22 (I)
18-19 ( 1)- - -- - -_.-

N orth- Oll- IO (1) . 0.'1 -07 (2) 18-20( 1) 20-22 ( I )
ern & 10-12 (3 ) . 07.09 (3 ) 20-00( .1 ) 22-01 (2 )
Cent ra l 12-14 (2). 09-14 (2) 00-02 (2) Ol -OJ ( 1)
So uth 14-11l(J) · 14-15 0 ) 02-04 (1) 22-{H ( n t
America M-OR (1) 15-17 (4)

011-10 (2 ) 17- IR 0)
10·12 0) 111-20 ( 2 )
12-14 ( 4 ) 20-0 .'1 (I )
14-15 (])
1.'I-l ll (2 )
16- t 8 (1 )

• P redicted 10 mete r openings, all others m column a rc
1.'1 me ter openings.
t P rcd icted 160 mete r openings, a ll others in co lumn are
.sO meter openi ngs.
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WA88GU 315
WA8BGU 316
WA8BGU 317
WASAUA 31 8
WA4WQK 319
WA8BGU .. 320
WA4WQC .... 321

THE

COLUMN

New VHF Century Club Members
Six M eiers KIZCH 322 WA8llY 225

WA8BCU 323 WB2PEY 226
K7HBO 324 HG"OQ 227
K3CYD 325 .
WA9DGZ 326 JA3FRC 228
WB 6lBS ... 327 K2MPT 229
WA4BMC 328 DJ8PK 230

Two M eters DJ501 231
WA2ZPD 224 WA9NGB 232

BY BOB B ROW N, K2ZSQ
AND ALLEN KATZ, K2UYH*

S
HTEMIIER 25. 1965 was a big day for the

amateurs of the San Francisco Bay area
of Califo rnia and v.h.I, in general. Not

only were the 432 me moonbounce tests of
WA6LET at Stanford University a success. but
two members of the Bay Area U. H.F. Society
broke the 5650 me distance record o n the same
day! Here is how they reported it:

"At about I·B S GMT the moon peeked ove r
the horizon a t xtentc Park . Califo rnia . and
\VA6LET heard its first echoes. The init ial sta ­
tion heard was K2~ ' WA /2 a t 1439 G\ IT, but a
successful two-way contact was not established
until \VA6LET worked W3SDZ at 1501 GMT.

In a ll. a total of eleven stat ions were worked
two-way."

" \VA6LET left the a ir at 1945 G M T to make
the d ish avai lable for a radio astronomy project."
(T his was ea rl ier than expec ted and reduced
their chances of working V K2ATN with a moon­
rise time of 2054 to zero.) "All contacts were
A-I :'

"The moonbounce equipment wa s the com­
bined effort of the Stanford Resea rch Institu te

»cto Allen Katz, K2UYH. 4~ Curnbertand Avenue,
v erona. x ew J ersey, 07462.

Amateur Radio Society, WA6L ET and the Bay
Area U.H.F. Socie ty, W6GD.

"T he electronic equi pment consis ted of a
c.w-s.s.b . excite r system consisting of an fi X-3D
(with 50 me output}, into a 5894 mixe r with
432 me output, driving a 4X 150 linear amplifier
( K6 HC P) . The fi nal was borrowed from W illie
Sayer, WA6B A N, and consisted of a pair of
Eimac 4CPX250K tetrodes in a linear that
measured 600 to 700 watts output. T he receiver
system sta rted with a 1.2 db-noise-figure paramp,
\VB6FSC and K6IM Z. The converter was a
Parks Electronics 432 mc transistor job with
a 4 db noise fig ure which was loaned to us by
W7UH F / 6. Three h.I. rece ivers were used as
i.f.'s from the same 432 mc converte r : a Collins
75A3 ( K6 HC P ) . a Drake R4 (WB6FSC) and
a Coll in, 5 1J4 ( WA6LET) .

"The use of the three h.r. receivers for i.f.'s
turned out to be a grea t asset. as three ope ra tors
can be search ing arou nd for signa ls. Al so, each
receive r can have a different bandwidth for d if­
fe rent sea rch rates:'

"We were ab le to use Stanford Resea rch ln­
sfitute's 150 foot di sh.

"Later on the sa me day WB6J ZY and
W AfiKKK posit ioned themselves on Copernicus
Peak ( Mt . Hamilton ) and Sentinel Dome
( Yosemite ) respectively to easily break the
5900 me record. Jack Trollman. WB6J ZY and
Glen T omlin, WA6KKK made the 120 mile
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The record ·breoking log
ot W A6 l ET for Se pt. 25,
1965. Grou p used S'o n·
fo rd Resea rch Ins,it ute ' s
ISO' parabolic for these
successful tests . Altho ugh
sig na ls were not a s spec­
tocul or a s KP4BPZ's a t
Arecibo, two g roup mem­
ben brok e the 5650 mc
OX reco rd plus es tobfish·
ing moo nbounce ha mming
a s a procticol reolity-il
you have a resea rch insti.

t ute handy_
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two-way contact about 15 min utes afte r se tup of
the 5900 me gear on F2. a nd then changed
modes to rebrcak the record on F3 . Will Jensby.
\VAllBQO . assisted at the Copernicus peak end:'
t n all, quite a day [or vh.i.t

Syracuse Report

T hings looked dark for a time, but we
( K2U YH) did finally make it to the Syracuse
V. H.F. Ro und up! Fred. WA 2FSQ. our co-driver.
came down with a cold at the last moment. Due
to the resultant last-minute confusion we did not
leave until 6:00 a.m. the next day (Saturday).
which meant a 5-hour trip up and a 5-hour trip
back-all on the ..arne day. Sunday had already
been reserved for work. The Ro undup. however.
we can assure you. was well worth the effort.

Shortly after receiving local directions from
\V IOOP (who was also mobile enroute 10 the
gathering) we arrived at our destination. the
T hree Rive rs Inn. Immed ia te ly we began trading
ideas with the fellows there . In my opinion these
talk sessions are the most rewarding aspect of
any v.h.f. conclave. The chance to talk face-to­
face and hea r other amateur's pla ns and ideas
is inva luable.

Syracuse attracts the "tops in v.h.f. radio:'
P ract icall y every moonbounce enthusiast on the
eas t side of the Mississippi was present. We spent
a considerable amount of time ta lking with Tom
Sl y. K2QRX. T o m is o ne of the few stations in
this country seriously working wit h two meter
moonboun ce. Usi ng an array consisting of 4
ten-element yagis. Tom has rece ived his own
ec hoes. and has [ust rece ntly started maint ain ing
sl eds wi th W6DNG. Though moonho unce is
marginal o n two mete rs. we ex pect that Tom will
succeed due hoth to the precision and pract icabil­
ity of the way he is a pproaching the project. \Ve
tried to persuade him to use the weak-signal
detection system we have been experimenting.
with which su pplies gain by integration and ap­
plies a modified Dicke svstern (used in radio
astronomy) for gain stabil ity. Use of such a
system should take two meter moonbounce out
of the realm of the "marginal."

You'd be exci ted 100 if you were heoring HB9 RG &
G3 LTF on 432. Bo ttom to top, behold WA6MGZ,
W6CBE, K6 HCP and on inteeested observer operating

WA6LET on Sept. 25.
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Visito r inspecb K2 UYH's new moo nbou nce dish 01

Oak Rid ge, N.J .

Technical Program

The first speaker. whom we nea rly missed by
being engrossed in our conversa tion with
K2QRX. was F red Collins. WI FRR. Fred spoke
about the fantas tic advances be ing made by
solid-sta te devices on the v.h.f.-u. h.f. sce ne . Much
of his ta lk was concerned with va ractor mult i­
pliers-a device with wh ich F red is in tima te ly
connec ted by his work for Microwave Associates,
Inc. Of particula r interest was a 432· 10-1 296 me
va ractor Iripler usi ng lumped components ( n?
cavities). We obtained a schematic of the unit
and Fred promised to send pic tures. So you can
expect construction informa tion on this device
next mont h. Fred also mentioned that Micro­
wave Associates is still supplying varac tors "for
hams only" at a price of 10 dollars.

The next speaker on the roster was Henry
Cross. \V I OOP. a close frie nd of both \V I FZJ
and KP~BPZ and a moonbounce expert in his

Here 's the monster responsible for the big 432 moon·
bc« ...cing oHair on Sept. 25. It is Stanford Respo rch
In\ litule ', 150' tilla ble parabol ic, into which WA6LET

rammed 1000 wctts. Europe on ~ meters?!



Here', Fred Collins, Wl FRR, delivering his " Solid Stote
& VHF" p rese ntation ot Syracuse o n Oct. 2nd. (Photo

by K2AVA).

own right. He nry described the 1000 foot d ish
at A recibo and gave the inside story of its op­
era tion for amateur purposes . One point he men­
tioned which kind of jarred us was the fact that
when the multi -megawatt transmitters at Arecibo
are used on the moon. not only is it possible
to hear one echo. but a second ( the signal
bounced off the moon. off the earth. a nd off the
moon again) can a lso be received . . . that is
what we call a signal! At the end of his talk.
Henry played tapes made at Arecibo during the
432 me moonbounce tests of J uly 3 and :!4 of
this year.

Project Oscar

The fi nal speaker was N ick Marshall. W60LO .
who gave an exce lle nt talk on the hi sto ry of
Project Oscar suppleme nted by color slides. It
might interest yo u that the idea of Project Oscar
was born on the pages of CQ in a n article by
Don Stoner. \V6TNS. who for a time acted as
v.h .I. co lumnist.

The Evening

Befo re the banquet we spent most of our time
talking with Vic. \V3SDZ. so much so that we
were nearly late for the dinner. Vic had tapes of
h is 432 mc moonbounce contacts wit h KP4BPZ
and WA6LET and supplied us with much in­
formation on h is own moonbounce efforts . After
the meal . awards were presented to the highest
sco ring multi-operator stations in the nation and
\Vestern N ew Yo rk sect ion for the June ARRL
V.H .F. Contest. (W I M H L and W2WEB won the
awards respect ivel y. ) Next . the door prizes were
awarded. (I be lieve that Fred. \VIFR R. took
First Prize- How is that for luck ? ) Finall y
came the floor show which was sa id to be fi rst
ra te . H owe ver, cons idering the d istance ahead
of us a nd the rigours of the day. we dec ided to
leave early. A s it was. we d id not a rive home
before the wee hours of the morning.

H ope to see more of you a t Syracuse next year.

On The WA6lET Tests

Victor :'\ lichael. \\'351>7... :'\lilton. Pa: "The
\VA6LET tests have proved that the 'honeymoon
is over' or moonbounce is difficult with amateur
techniques even if you have a 150 foot dish. A
total of seven differen t stations made it although

VHF DX RECORDS
The following represent t he greatest confirmed dis·
ranee reco rds e!>tablbhcd by amateurs for tw o-wa y
ccmmunicat ions.

~U ~I ("

Il,OUU m. ' L UJLX-J ~\ bfl{ , M arl;:h 24, 1956.
IoU .\l e

5250 m.: O HINL-WbDNG,· April II, 1964.
220 .\ Ie

2540 m.: W6~lZ-KH6UK, June 22, 1959.
·no ~ Ie

5092 m.: Ktl6UK-WI BU, · J uly J I. 1%4.
1215 .\ Ie

5092 m.: KII6UK - W IBU ·, Aug. 9, 1962.
2.100 :\1("

170 rn .: WI Efi F/I -\V2IJV U/I , J uly 1963.
J.luo :\tc

190 rn. : W6I F E/ 6-W6VI X/ 6, June 9 , 1956.
5650 Me

t20 m.: WB6JZY- W A6KK K, Sept. 25. 19M.
10,000 :\Ic

265 m .: \ V7JII' / 7- W 71. II LI7, J uly 31. 1960.
Abm c .\0.000 ' Ie

500 fCC'I : W6NSV/6-K6YYF/b, July 17, 1957.

-moonbounce communications.

II calls were used (or contacts. 11 seems that
troubles were part of the problem at Stanford.
I talked with the crew by telephone during and
after the tests. a nd they are not sure they were
tracking the moon accurately duri ng the test. I
know their signal im proved a good bit from the
time I worked them at 150() GMT unt il the sig na l
was strongest at about 1900 GM T to about 1945
GM T when they signed off.

" I think th is again poin ts up the fact that fo r
ce lestial tracking a n el-az type of mount is most
difficu lt to use. It requ ires a computer to get
even technical tracking. With m y polar mounted
antenna. I was able to ru n the dish a head in our
angle a nd check sun noise to be sure the antenna
was aiming prope rly. For insta nce . the crew in
California were concerned that they were having
problems with refraction of the signal through
the atmosphere. \Vhether or not this is a problem
I don't know ( I've been told it isn't) bu t having
the sun to check on solves the problem.

" We had excellent tracking on Sat. In fact.
we ran some tests (quick echo) a nd were
pleasa ntl y su rprised to find our own echoes
coming back . T hey are not loud, but I do have
them on ta pe .

"T he reason I didn't continue the echo tests
on Sat. was tha t we blew a sc reen bypass in the
final a m plifie r a nd shorted out one tube when
we really tried to push the final a mplifier up.

"Speaking of the new final. it works real we ll.
We are developi ng 62 % efficiency a t 600 wall s
outpu t. For the Califo rnia tests we were run ning
abou t 450 watts out to be sure everything would
hold up. We have been able to measure as much
as 11 00 watts output (rom the amplifier with
everything ru nni ng wide open. It is using 8 122'5
( RCA ) in push-pul l with ha lf-wa ve lines.

" I'm not satisfied that I'm getting the maxi­
mum results I may eventually be able to ge t

[Continued 0" page 98]
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have a seat within the Internation al Telecom­
munica t ions Union! Amateur radio is important
enough for this .

This orga nization would act for (III nationa l
radio orga nizations on frequency allocations and
other ma ilers.

Let us hope we all see the day when we have
satell ites for amateur rad io communica tions
purposes in o rbit and also an international or­
ganiza tion to take care of the world's ham re­
qutrements.

More on s.w. Broadcast ing

1\f y piece in the August 1965 issue of CQ
on. ~ho rlwave broadcasting resu lted in my reo
cervmg exactly 28 letters. All of these lette rs
defended s.w. broadcasting. but many writers lost
the poi nt of my little essay. The po int again is:
we have too many s.w.b.c. stat ions! These sta­
tions are 11 01 all needed. Nat ions of the world
s h~u ld be limited (accordi ng to location. popu­
la tion a nd resources ) to the number of stations
to effectively give the world-wide coverage they
seek. T rue, s.w. broadcas ts are not all propaganda
and have much news and cu ltural value. Also.
the educational aspects of shortwave broadcast­
ing should not be overlooked for as was po inted
out to me by a reade r from Venezuela. a la rge
number of peo ple do lea rn lan guages by listening
to s.w. broadcasts. as well as many othe r subjects.

I wrote in my August piece that I felt th at
deve loping nati ons shou ld deve lop the ir own
internal communica tions requ irements before
spend ing a lot of money on s.w. broadcast sta­
tions which would be of dou btful value in the
crowded s.w. hands as they are today.

I would hate to think tha t I was responsible
for the install at ion of an expensive s.w, broad­
cast sta tion whe n my country's overseas tele­
phone services were either non-existent or were
very inefficient.

The argument that more h .f. band space must
he made available to make roo m for more
s.w.b.c. sta tio ns is nonsense---especiall y when
there may be so me thought of chasing the hams
off the few kilocycles they have. I feel that a
country that encourages amateur rad io opera tion
has a great asset in tech nically tra ined people
that they would not have otherwise. If amateur
radio development is curtailed then a country
suffers tech nically. T he largest countries in the
world encourage ham radio (especia lly the USA
and the USSR) for they rea lize that the citizen s
who train the mselves and practice the a mateur
radio art are more than just "hobbyists ." No
country in its " right mind" would prevent de­
velopment of its own technical resources by
curta iling a radio service (the amateur rad io
service ) without do ing harm to itself.

Show me a country with a lot of hams and I
will show you a nation tha t has good inte rnal
as well as external communicatio ns!

I rest my case.

Questions

In tegrated Circuits UC)- "What ro le do you
think integra ted circuits LfC's ) will play in the



Fig . 1-Q multiplier for the Heath HW-32.

1M

22mmf

Pin 2
"""'"1r--+";--Jf--+ (GddI

1. 47mmf V8A-

2.2K
1• .

6

6C4

820

L,

REGEN.

~)!,---1-~~-_. Rec..- Cut-Off
Bios

25K

1.

RFC
82~h

2.2K ~ 1~OK
1~. t 1......

8+

and R.F. GAIN side of the transceiver, with the
exception of the regeneration control that is
located on the opposite side, Once adj usted,
there is litt le need to have screwdriver access to
the Scmeter-adjust and the vox delay controls,
so these holes were enlarged to accept the peak­
ing and regeneration controls." Thanks again
Jim. I suggest that the 25K regenera tion pot be
a wirewound job. Also it may be wise to vary the
capacitor size that is shown going to pin 2 of
Vl' .~ . for your specific installation to achieve
desired results.

Fellows (and ga ls) do you have a couple of
nice ideas like the two above? If you do. send
them in to me so we can he lp out a lot of our
fellow hams.
WIUlt'S "7S"'! - " Pardon my ignorance but can
you tell me what the '75' is that usually appears
at the end of you r column? I've heard it on the
air a couple of times and I'm curious as all
get-out."

Afte r hearing a mothe r tcll her son via phone
patch "God bless you" or hearing close friends
say, "well Jack, we send all of our love and
God bless you all : ' I decided that the hams
needed another signa l abbreviat ion. So. for "may
God Bless you and yours" I sta rted using the
number 75. I also started anothe r (72 ) "peace
and fr iendship in freedom ." Both abbreviations
save some time on c.w. and are as effective as
"88's", I always use 72 when I QSO ll ll y foreign
ham.
Juystick (Aa.::ain!) - "I bought a Joystick antenna
fro m Par tridge Electronics Ltd, in England and
believe you me, your recommendat ion wasn't
far off. I live in an apartment complex in New
York and I tried window verticals. an indoor
doublet and a few other configurat ions. When I
got the Joystick I was skept ical. Hut after hook­
ing it up I was am azed. T he other antennas I
had tried in my particula r locat ion were tar
below the Joystick's performance. I was allowed
to mount it on the top of the building (which I

Ll-13t # 22 e. spaced wire dia meter an eTC coil
form No. 15 38 (W' diom.)

Lz-11t # 28 e, close wound near l l, tapped a t 3 turns,

future de velopment of amateur and ot her rad io
equipment'!"

Nice question. Well , if and when the radi o
ham ever gets involved in digital communication
(remember our satellites'). I foresee wide usage
of IC's. but for present modes of ham corn­
m unication I see little need for them-unless
we have some spectacular break-throughs in the
high power r.f. and a.f. fields.

As everyone now knows, the Ie can actua lly
be descri bed as a "circuit board" on which resis­
tors, capacitors and even inductances are "cast"
or "etched ." Some of the IC's on the market
today take a microscope to see the fine connecting
wires." transistors, etc.

One of the biggest problems of course with
Ie's is co ming up with required IC inductance
for r.f. use. Most Ie's are confined to computer
applications now. but this does not mean that
they cannot be used elsewhere.

By 1968 I pred ict that the progress in IC
development will be so far along that devices
undreamed of today will be ava ilable using them .
11\\'-32 Final Modification- Out of the hundreds
of letters we receive, some kind ham sends
us some good informat ion that we ca n pass to
others. T his is the case with 1. Barham (\VA6­
INM /KR6F R ) who sends li S some fi ne infor­
mation for curing the instability of the final
amplifier in Heath HW-32.

T o cure the instabilit y found in some HW-32's
do the foll owing : remove Coa and replace it with
a miniature air variable of 25 mmf. T here is
plent y of room to drill a small hole on the
printed circuit board. Next. remove C :;" . Make
a 2" X 5" shield out of aluminum or copper,
Solder a stiff wire to the center of the shield
for use as a support. Insert the wire into the
ground side of the capacito r C:;" position and
solder to the printed circuit. T he purpose of
this is to shield the 12BY7 driver and the 6EA 8
r.f. amplifier from the fin al. Then on the unde r­
neath side of the printed circuit board. solder a
680 mrnf silver mica capacitor in the C;;" posi­
tion. The origina l C,,.; is 1300 mmf and is too
much for effective neutralization. Ne xt, rem ove
the screen voltage from the 6GE5's by rem oving
resisto rs Rno and R 70 and proceed with no rmal
neutra lizing proced ure s. Caution : use a phenolic
or plastic tun ing wand to ad just the neutral izing
capacitor. Thanks J im!
Q Multiplier for the IIW.32- Again from WA6­
INM /KR6FR is another fi ne idea for the HW·32.
He says : " the receiver side of the transceiver
o perated well with in specs as published by the
Heath Company. but I felt that be ing unable
to peak the receiver r.f. amplifier was a d is­
adva ntage when digging for weak signals. In a
recent article in QST, May 1965 ("T he Miser's
Dream") I was impressed with a Q-multipl ier
circuit and wondered how it wou ld work with
the HW-32. It was highly successful. increasing
the receiver sensitiv ity ma ny times. Details of
the circuit appea r in fig. I. There is plenty of
room to mount the component s under the chassis
just back of the front panel on the F UNCTION
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did with a specia l bracket I made) and when
I hoo ked it up to the match ing network also
supplied by Pa rtr idge. I was able with my
K\V~f- 2 to work Europe without the difficulty
I had before. Howeve r. there is a question I'd
like to a..k and it is this : I am planning to buy
a He nry 2K final. do you think this antenna will
handle the power?

The Henry 2K final is a high efficiency linear
amplifier and the reports I have received on it
are absolutely excellent. It does put out the
maximum power allowed by FCC regulations
but the tests I have made here (in Switzerland
with the help of H B9AC N ) ind icate that the
antenna is lOull'r-rated-especially if it is used
as an outdoor antenna. With the Joystick you
have the advantage of the feeder rad iating as
well a s the main "stick." If you are up high
enough. the antenna will operate (especially on
15 and 20 meters) as well as a well-known 3
element beam with which we compared it. The
tests were operational not "theoretical ," \Ve
found thai if we could hear 'em we could work
'em ... and in most cases with 100 watts input!
If you operate the Jo yst ick as suggested by the
manufacturer and have a good ground ("earth­
ing" to the Eng lishman) it is ha rd to beat the
J oyst ic k as a simple. easily insta lled a nd non­
com plicated antenna. even if you ha ve a suite
in th e Empire State bui lding. I like it.
1I1l9XIlC- "1 understand that the Swiss PIT
granted mo bile licenses fo r three days to a t­
te ndees to the IARC convention this yea r. As
you were a pa nelist d id you ha ve a call a nd
what was it '! By the way. how was the conven­
t ion?"

The conve nt ion was great! Tha nks to the PTf
I did operate m obile from fi B9A EQ's mobile .
~f y call was HIl9X RC . T he Inte rnat iona l Ama­
teur Rad io C lub is a great o rganizat io n! If you
do not belong to the (ARC. drop a lette r to
the Secre tary. I A Re Geneva 20. Switzerland for
a n app lication blank. Gosh. we had a lot of
fu n!
K\":\1-2 Pow er S UI)p l,,· M odification- T hanks to
Doug Horner. \VOH U F of Collins Ra dio Co.
here is some informat ion that will be of interest
to K\VM -2 owners. He says: "the KWM -2 will
operate with the 5t6F-2. 5 16F- l. ~ I P-1. 516E-1.
516E-2. and the PM -2 power supplies. It is only
the latt er power supply which underwent modifi ­
cation to increase the momentary supply voltage
limits:' The modification bulletin for the P M-:!
is available by writing Coll ins and directing
your inquiry to Doug. Ask for Bulletin No. I
for P M-2.
Second :\lixer Re\'hion fo r 75A-4- A few of the
earlier manufactured 75A-4's passed d.c. through
the mechanical filter. This was not harmful. but
should one of the pins or coils become grounded.
the mechanical filter often was destroyed. There
apparently are a few 75A-~'s that have not been
modified to pre ve nt thi x. So if you have a 75A-~

and arc interested in the modification. write
D o ug. and ask him for the bulletin titled as i<;
this paragraph . T ha nks so much Doug! We know
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tha i those interested wi ll write to you. Aside :
you know. it is a nice tho ught to know that a
large manufacturer of precision equipment is
inte rested in keeping the ir customers posted.
162 5 GG A mplifier- "rd like to bui ld a linear
amplifier using 1625 tubes and be able to drive
it with :!O watts or so. Any issues of CQ have
information on this?"

Yes. Try the September 1960 issue for the
article"A 1615 GG Linear Amplifier," Reprints
of the article ( as for any other available article)
are obtainable from the Editor. CQ for $ 1.00.
(00 1101 send your article reprint orders to
HAM CUNIC!)

nC-779 Ulthnate Convers jon-rIn what issue o f
CQ did an art icle on the 8C-779 appear which
covered a lot of modifications?"

Try the April 1961 issue of CQ. Other articles
on the BC-779 appeared in the Sept. 1958. Oct.
1952. ~lay 19048 issues.

Thirty

\Ve extend our Christmas season's g reetings
to all of our readers. manufacture service man­
agers who have a ..sisted us to assist you in solv­
ing some of your knotty technica l problems and
to fellow hams all over the world . Ma y 1966 be
a year of peace and progression fo r a mateu r
radio. 73 and 75 Chuck & Elfriede.

BY THE WAY ...

Where e lse would th is mobile o moteur rod io rally be
held -but Wollsburg , Germany, heme of the ve lks­
wagen . Seen entering the town i, a caravan of mo bile
sta tion, from all over Germany. In the distance {up pe r
left side of photo) ca n be seen the Volkswagen p lo nt.



NOVICE
WALTER G. BURDI NE,* W 8ZCV

I
HAVE always advocated that the new amateur

build his first station and get it working; he
will be much better for the exper ience.

~I any are just a little afra id to try changing any­
thing from the parts list. The value of most com­
ponents can be changed as much as 25 percent in
value wit hou t adverse ly affec ting the operation or
the circuit. Indeed the rat ings are sometimes +
or - 20 percen t of the value indicated by the
co lor code. Resistors with larger wattage ra tings
ca n always be u...ed if you have the space. T his is
sometimes considered an advantage to the oper­
ation of the set. The value of resistance can be
obtained by paralleling or series connecting re­
sistors using ohms law to arrive at your value.
Resistors of lower wattage rating should never
be used except in an emergency, then they should
be replaced with the correc t replacement value
as soon as possible,

Replacin g o pen or shorted capacitors should
present no problem if the correct replacement is
available, Always check any resistor in the cir­
cuit bypassed by a sho rted capac itor, they have
usuall y been overloaded when the capacitor
shorted. This can easily be spotted by discolora­
tion of the resistor due to the add itiona l load
placed upon the resistor by the shorted capacitor,
Always check the resistor in the circuit with ::10
ohmmeter to see if it has changed value. The
capacito r should be re placed with one of the
same or larger voltage rat ing and the capacity
rating ca n be anything near the value used in the
origina l eq uipment. Connecting ca pac itors in
series or parallel can solve unusua l values of
ca pacita nce, Use the handbook to help you re­
member the fo rmul as for build ing the right ca­
pacity, if you use them often you won't need the
handbook after a while.

Repl acing transformers can be a task hut with
a little ingenuity and careful planning many
transmitters can be repaired to make that sched­
ule on time , If you have a homebrew station you
can use almost any ava ilable unit that will fit in
the space. A better way is to disconnect the trans­
fo rmer leads and wire a cable into the circuit
and plug in a power supply as shown in last
month 's co lumn. This ca n furni sh power fo r
your station until you C.IO get a repl acement unit
for a permanent repair. I usua ll y build my power
supply as a separate unit fo r ease of replacement
when necessity ari ses, Filament transformers for
high powered finals are usually placed near the- ---
e R.F .O. 3, Wa ync"v ille, O h io 45068,

tubes to reduce the voltage drop in the fil ament
leads to the tube. High voltage can be built on
another chassis to conserve space for the final
tubes.

In an emergency some 400 cycle power trans­
formers can be pressed into service as a modu­
lution transformer. Filament transformers can
be used as output transformer for emergency re­
pair. These <I re tricks tha t have kept many hams
on the air during emergency o perations. They
work even if they aren't the best way to do the
job.

Repai ring co ils and inductances can be more
tricky than any other part of the transmitter or
receiver. Changing any parameter of the coil
will change its frequency coverage. Coils C;1O be
repaired but read the handbook carefully befo re
attempting repair or replacement of coils in fre­
quency determining circuits.

Learn to usc your handbook correct ly. Know
where to find the fo rmulas. Learn how to read
the tu be charts and eva luate the physical and
electrica l param eters of the tubes. Keep you r
magazines fo r fu tu re reference. read them and
learn to understand their information. someone
took a long time to write that information. You
will one day be able to help the newcomer.

Letters to the Edilor
P lease read th is letter ca rC'fu lly a nd you wi ll see that

we a re still trying to help the newcomer a nd why we
sometimes use the parts and methods to keep the con­
structural cost d own to the bone, This letter from Leon
J o hnson. W NllDWV, P .O. Bo x 146, Ho lla nd . Mi~souri.

" He llo W a lt : I ' m finally ge ll ing around to writ in g
abo ut the modest sta ti o n here. I hope it will be of
intere st to someone.

" The rig co nsists o f Of. La fayett e II E-HO receiver and a
ho mebrew transmitter, The transmitter is a 6L6 oscilla tor
run ning a bou t 10 watt s. I got yq percent o f the pans
from o ld television sets. Three cheers fo r o ld TV sets
and for cake pa ns. the poor man's rad io chassis, I
spend most o f my time on 7. ISS. 7. 167 a nd 7.1M3. I a m
working IS meters a nd have worked ~Iiami. I 'm plannin g
a beam for IS with wire e lements supported by fi shing
poles as m y dipole doesn't work so we ll o n 1S.

" I recei ved my ticket in Februa ry, it was d ated J anu­
ary S so 1 10M o ne month there a nd it took another
month to Get the tra nsmitter work ing . 1 o wc a lo t to
Bob C o x. KSK MK and J a ck Whitc whose ca ll I ha ve
forgotten . They ga ve me the code and theory cou rse in
Blythevill e, Arkansas YMCA . I know o f three who took
the test a nd I ' m sure they pa ssed and a ll shou ld have
the ir ticket s.

" 1 must heap p raise o n the crew at CQ . You d o a
gre at jo b . I th ink the No vice sectton is the greatest.
T he m ain th in g about CQ that I like is the construction
a rticles, they arc casy to bu ild . I wish you would ha ve
more a rticles o n amplifiers. transmit ters, receivers and
eq uipment bu ilt from old televi..ion sets. 1 have ma ny
o f them laying a round and almost anyone wanting a
license has one or two. o r ca n (let them cheap e nough .
to bui ld their station . T h is wou ld help us to save money
a nd get on the a ir. I'm o nly 17 a nd a senior in h igh
school. We teens aren't too rich you k now. I think
you could give some layout ideas fo r the rank beatn ne r.
because th ere's a difference between the schematic a nd
the physical layout . For so meo ne who isn' t experie nced
that presents quite a problem. It' s the little things that
you "old t imers" take fo r granted that bothers us d opy
lillie Novice... I betleve that roo many newcomers h ave
been led to believe that you mu st h ave a rancy high
powered r ig to d o a ny thing. Actu ally I ' ve lea rned t hat
wi th a few part .. you ca n b uild a rig th at will llh·e a ..
much pleasure as the commercially b uilt ri gs. I ca n
work about an)'thing that I can hea r, w ith my QRI' 10
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watt rig. I've had many ask me what I had in the final
when I gave my power, th ey didn't believe me. • have
worked California with a Sfi9 and Oregon with a S69
hut I hope to cha nge that on IS meters. I hope to go
v.h. f. some day usi ng surplus gea r as that seems the
ch ea pest way. I a lso would like to go ATV but guess
oy thc time I get there it will be as crowded as the 40
meters is now.

"I woul d like skeds with the Western and N ortheastern
sta tes for my WAS. I have 29 for 3S states, a ll on 40
meters . Either my receiver, a ntenna or so methi ng else
isn 't as good as it should be or something beca use I
don't hear those rare a nd excnc ca lls that I read about
in CQ. I a lways tune ac ross the Novice a nd General
ba nds a nd liste n hut I j ust don't hear them. I may be
crazy but I'm in favor of some sort o f incentive licensing
even thou gh it will deprive me of some privileges. I
abo think the ne .... amateur should do some hcmebrew
work. I hope to ha ve a t least 90 percent of my station
homebrew o r converted su rplus.

" 1'11 se nd a picture of the shack someday. Keep up the
good work of e-x plai ning circui ts and givi nlil us simple
ci rcuits that we ca n bu ild . BCN U es 73. Leon."

Tha nks. Leon, I am planning a complete stauon built
a round surplus TV set part s. T his will have- somethi nlil
fo r all classes of licenses and will be for a ll bands. I
now have th e TV sets a nd am work ing out some of the
designs a nd lt will be for ma ny modes of com munica tions
but must wait un til th is winter until I can have a litt le
more tim e , Than ks fo r the nice leiter a nd be looking
for me on the bands. I pl an to get on th e low freq uencies
this wee-k. The ante-nna is up a nd th e transmitter is ready
except Cor th e re lay a nd switchi np. a rrangement. See you
there.

I have rece ived many letters of late atone this same
line t hat shows someone is th inking along the same lines
that have been worrying me.

" Dea r W alt : W hat in the world has happened to
ham radio ? Or, maybe I should say , what IS ha ppening
to ham radio?

"war : my RST only S79 Sta ndby O M. let me retune
my fina l. By the way OM wat rcvr u using? G uess the
o ld hand is going sour. Will say 7J, 73 before you lose me.

" I bu ilt mysel f a nice lit tle 20 watt 40 met er rig the
o ther day. After th ree days ca refully tuni ng the band
a nd calling CQ , I worked a station in Ohio. He said
I was the lo .....e!>t power he had ever worked .

" I can remember when a pa ir of 807s was ki ng of the
band. If you ran more than ten watts on two mete rs you
.....ere in thc elite class.

" Remember .....hen you wrote Santa Claus for a new
fl L6 or a tuning condenser? No.... it's Dea r Sa nt a , please
bring me a new KW linear and a low-pass filter .

" Remember ..... hen you w rote a penny post ca rd for
a parts cata log? Now it's a nickel for an equinment
cata log.

"Well. W alt my electric typew rite r is gelling warm
1'0 I better tu rn it off, See you o n two meters when )
~el my new t ransceive r. My S22 blew a button by-p ass
so I am QRT. Sincerely, John ."

Thi s let ter fro m John M. Risinger, W SATT/ 2, I S
Ba yvie w La ne , Flanders, L.l., N ew York, leads me

The neat novice sta tion of Dole Darnoll, WN 8PUZ,
20 North locust Stree t, Buckha nnon, West Virginia
shou ld work lots of DX. Here he is studying fo r the

genera l cion lice nse . Wo lch for him on the a ir.

J ames R.. Hill, K60Zl is hea ring lots of novice sig nals
a boord shi p many miles Eost of Madagasca r Island.
He will still be listeni ng for you an d hoping for re­
ciprocal licensing in his port of the wo rld. Thanks Jim,

down the lane of nostalgia (bu ilt my firsl radio in 1925 ).
It is a good th ing to remember ye t few of us woul d
trade our present fo r the past . That was part of the
growing pa ins. The hams tha t build their own equ ipmen t
a re the ones co ntr ibuting to the deve lopment of the
new equipment a nd that is what causes the change.
The fellow with money is a lways ready to pay somebody
e1!>C to do his equipment over o r build ne w gear . I guess
this is pa rt of the genera l scheme of things. Few lead,
many follow, take your choice.

J ust to add a lit tle fo reiin flavo r to the co lumn this
month 1 will prin t a tetter from Ka] Stridell , S~ISDAD,

Box 2WlO, Norrkopings 2. Sweden.
" Dear Walt : I ju!>t wa nt to tak e the o pportuni ty to

QSO you. too, as • am sending an envelope to the
CQ magazine.

" I am a nd am nOI a novice , depending on how you
look at tr. bUI I love read ing your co lum n, fo r I fee l
I ne ver get too old to learn : you a lways put gems of
hints in your text.

" I wa nt to stress a poi nt which some ha m (i n Portugal,
I think it was) wrote 10 you about some years ago. That
Is th e fact that your magazine is being eager ly wa ited
for eac h month all over the world. And in most parts
of the world you cunnot ea sily obtain U .S. made co m­
ponents, o r if you can they cost severa l times wha t
they wou ld cost if made in t he constructor's own
country. Last week I had to pay 2.6.5 fo r a TR switch
to the H ea thkit HW·JO. I co uld have bough t a European
mad e one for SO<" if I had no t been in suc h a hurry.
So please sta te in eve ry description . th e va lues along
with the pa rt num bers of the compone nts used in a ll
construction a rticles. n o PL EAS E for we Iew foreigners
that buy your malta/ ine. I know that th is is be ing
done mostly in CQ but sometimes it is fo rgotten . Thi s
a lso a pplies 10 tra nsistors. I know .....e hav e European
(a nd J a pa nese ) equiva lents to most U S types.

"Something I have been missing is a descr iption on
how to build a 6 VOLT transistorized power pack.
I nave ..een p lenty of informatio n for 12 vo lt systems
but I would like to know how to build a tra nsformer
for 6 vons from junk box parts and wind my o .....n
transformer.

"There is one other thing I would like to ask . H am
radio has mo re or less become a world wide fra ternity
where most of us can make ourselves more or less
understood by using some sort of English lan guage. The
Engli sh la nguage is very difficult fo r many peoples. Can
you tell me how many amateurs there are who frequen tly
use th e inte rn a tiona l la nguage, Esperant o? If you could
lind out a nd put it in a co lumn la ter t his yea r, put me
at the lop,

"7J a nd th an h for all your past and futu re nice
article!' Ka j Srridell . S~5nAD:'

Th is brings up many interest ing angfes 10 the hobby
01 amateur rad io and I think this milotht ..otve the
lingua l difficulties if .....e eithe r learn Espe ranto a nd/or

[COtlfi"'U' IJ 0 11 page 98J
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USA-CA HONOR ROLL

with all my re maining energy. on this w orked
All California Counties project. \V6's come in
here usually between 5 and 8 A. M .; they used to,
that is. before th is sun-spot m isery set in.

00 1 have accomplished the im possible. I made it.
but eight years of concentra ted effort . hundred s
of airmail letters for skeds. thousands o f listening
hours. seem almost out of proport ion. I am no
diploma hunter. even though I am C HC 758 . Hi.
I was. so to speak. forced into that by \VA6ATY
who kept offering to arrange every thing. including
taking ca re of the expenses . He merely wanted
me to send him the list of my diploma s. barely
sufficient to make me eligible for membership.
I kept ignor ing the \VACC. just as a tot of others.
Rut one day I su rveyed my W6 QSLs with the
th ou ght that . having that many o f them. perhaps
there wouldn't be too man y missing counties
afte r a ll. I was very surprised. when. talking to
\V6 hams. I learned th at in twenty years only
59 Californ ia sta tions had qualified for tha t
diploma. and on ly one non-Californian. W3FYS.
and that the diplom a was vir tually unatta inab le
for Europeans.

" It was then that I resolved to do a piece of
work for th e good name of the "OK" prefix. It
was to he at the same time the "Swan Song" of
my amateur career.

"Well. I succeeded. it was hard work. o ne of
my greatest rewards was the write-up in QST.
In my own country our A m aterske Radio
glossed ove r it in just a few words.

"However. the long: effort of work ing for the
WACe was the most enjoyable pe riod o f my
ent ire amateur activ ity: except. perhaps. for th e
days of my very beginnings. Once again I ex­
perie nced moments of exci tement and tens ion.
met true ha m spirit. sacrifice. comradesh ip. and
a great love for the common cause. Lo ng live

1000

1 W8RCJ /W IBUS
WPE3EBF

KI VTM 523
85 WA6KHK 524
86 K3SLP 525

KI lND 526
W8EGC 527

500 K7QXG .__ 528
WPE3EBf 529

........... 522 K4ZAI K6lA 530

ALL 3079

K9EAB .

1500

K9WSL 40
WIGF 41 WlZLX

PROGRAM

USA·CA

BY ED HOPPER,* W 2GT

the

- 103 Whin man St ., Rochelle Park. New Jersey, 07662.

A
N interesting story about County Hunt ing

from the ot her side of the At lant ic. but
firs t here is the data on USA-CA Awards

issued . USA-CA- 1500 Awards went to Fred,
WI G F and Bob. K9WSL. WI GF also received
all A-I endorsement for his USA-CA-500
Award. "Jeep". W8R CJ/WIB US earned USA­
CA-1000 as did Bruce. WPE3EBF. Bruce is the
10th s.w.1. to receive a USA-CA Award bu t # I
fro m the 3rd district. and he is the 3rd s.w.l. to
receive a USA ·CA-1000 Award. Frank. WAll­
KHK received a USA-CA·500 Award endorsed
all A- I and Bruce. WP3 EBF recei ved a USA­
CA-500 Awa rd endorsed all 7 me s.s.b. USA­
CA-500 Awards. endorsed Mixed. went to
Ronald. K IVT~ I . Carl. WIZLX. David. K IZND.
Bill. K3LSP. !lob. K7QXG. David. W0EGC and
to Rundy. K 4ZA /K6ZA who has been doing a
fine job of giving out some rare count ies with
his mobile operations. He was a tremendous
hel p 10 C liff. K9 EA B our # I USA-3079-CA
holder. Rundy is also well known to the DX
fratern ity for his operations fro m many ra re
DX countries.

County Chasi ng From Czechoslovakia

Ry cou rtesy of " K.D.'·. W6DIX I7 . here are
some excerpts from a letter from Jind ra. O KI CG
to \V2NWM. transl at ion by W2NWM.

" My friend OK ISV is unhappy because he is
no longer able to ham into the wee hours of the
morning and sleep only four hours as befo re.
As for myself. I haven' t been on the ai r during
night time for some five years now; not even in
the evening. for I couldn't sleep then without
tak ing a sleeping pill . That is why I embarked.

SPECIAL USA-CA HONOR ROLL
TOP TWENTY·FIVE
COUNTY HUNTERS

3019
K9EAB

3045
WDMCX

3037
KSCIR

2800
WA9AJF
2780

K81WI
2515

WeKII
2500

K4VOf

KSSGJ
KSSGK
W9JWD
VEJ-9JO l
K8KOM
24tO

W8VFE
2335

W8UPH
2050

K3lXN
2000

K9UTl

W5EHY
WA8ElW
K8VSl
K8YGU
W9CMC
W5NXF

1905
W2JWK

1817
W9HAS/6

1180
K4BAI

1126
K8HUU

" K.O." . W6D1X / 7, who, since the death af his wife
in 1961 , ha s been traveling Calarado, New Mexico,

Arizona. Uta h and Neva da .
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~ ~bougbtful ~ift

~OU probabls] have several very near and dear
friends who are Hams , for whom expensive and
elaborate Christmas gifts this year are out of the
question.

JrFSO, you're not alone! Thousands of Christ­
mas shoppers face the problem of what to get
these friends . . . while holding expenses within
their budgets.

~ SUBSCRIPTION to CQ and any of the fine
books listed will be appreciated by those who r e­
ceive it and will be a reminder of your thought­
fulness throughout the year.

~AVEMONEY on your subscription as well as
your gifts.

(ltHECK our Subscription envelope and rates on
the opposite page.
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WORKED ALL CO RNHUSKERS TEN·N -TENN AWARD W O RKED ALL JAC KSON AWARD

Letters
JOt:. \\'11\\''' , w ri t" : "Many o f the boys on the net
h ave e vpressed their deli gh t a t the prompt m a nner in
which you issue the county certificates a nd their endo rse­
ments. Count me as a solid booster of CQ's cou nty
hunting ven tu re.

Please rem ind the boys to check into the net on 7223
as act ivi ty ha s slackened a nd thus ma ny o f the mobiles
a re not check ing into the net with new counties. t
devote as much time as po ssih le a t ne t control. h ut
someti mes after a len o r fifteen m in ute QRZ. noth tn e
shows up. Perha ps with the a d ven t of the fa ll seaso n .

.;

.._...- ------------..._.--_._-­----- --
. - :>. ~ •• •
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•

nerve-wracking. Later on I could merely hear
some very weak W 6 working him. but I co uld
no t hear \V6HI L. In sp ite of all tha t. I continued
watching the ba nd every day. T hen all uf a sud­
den. o n T uesday. o n a ha nd that was practicall y
dead. on 14.075 kc.• there was a very faint stH­
tio n call ing me. although I had not bee n trans­
mitting. yes. ca lling me slowly and for a lo ng
time- I knew it could only be Plumas; but oh
my nerve.. ! Yes. it was K6ENL alright. reada­
bil ity 5 both ways but she was S4 and I was S6­
neither of us could bel ieve our ears. She was
using only 120 watts and poor antenna and was
unable to hear a ny other Europeans. She could
hardly ha ve real ized how terribly importa nt it
was to th is unknown ham who she did not know
and would never meet.

I was overjoyed. my grat itude to \V6BIL was
immen..e. However. because of my poor English,
I was incapable of expressing it adequa tely.
I suffered lite ral physical pain as I was writing
my letters of thanks to all. And. of course. it
had to be a woman too. to furnish. in the
twe lfth hour. my last coun ty . All this. and much
more. would I have liked to wr ite. th ro ugh the
medium of CQ an d QST . to all amateurs of
California in recognition of their wonderfu l
spirit. However. even if I had bee n able to write
it. it would have ha rd ly rated publication."
[Editor-s-So we W s thin k we hove if tough-IIi . . .
And here is th e story ill CO. even if CI tittle
late. . . .J

the amateurs of California! Just for my sake
they would travel to amateur-forsaken counties
h igh in the mounta ins. even in wintert ime; al­
ways kept their sched ules and followed my prog­
ress. T hey kept me info rmed about planned
expedi tions into the mountains. and would ar­
range for me schedules with ot her counties. But
l owe my greatest gra titude 10 W6DI X. who.with
his gear makes a yea rly round-trip thro ugh all
the difficult counties. thus putt ing them on the
map. H is XYL used to accompany him. Aside
from the frequent QSOs. we also maintained
correspondence. One day. however. the unex­
pected news of his wife's death left me stunned
and virtually incapable of replying. His planned
round-trip for the year was canceled. I was
aware of his great sorrow. He wrote that he was
off the air, not able to do anyth ing. nevertheless
he considered it h is du ty to inform me about the
situation so I wouldn't keep the schedules in
vain. I need not say more.

I could go o n and on, even th e fi nal moments
o f my WACC effor t were h ighl y d ra matic. Now
all I needed was one last county-Plumas-and
the cond itions were gett ing worse every yea r. I
began giving up hope of ever completing the
job. but then. after a long interval. W 6 BI L
called me again and asked how far I had pro­
gressed with the WACC. I explained my situa tion
to him. but as he was replying the band suddenly
changed and he faded out. All I gat hered was
that he was suggesting some sort of schedule to
me. At th at moment I again saw a ray of hope.
\ Ve exchanged letters and he offered to make a
trip to Plumas County on a Saturday and should
conditions be unfavorable. we would try again
the following week. He also told me that a very
act ive YL. K6 ENL. had married and had moved
to Plumas County. W 6 BI L was going to visit
her there but didn't think she would be on the
air yet.

Well . the co ndit ions were ho peless! It was

NeW ENGLAND CHC CHAPTER
# 32 AWARD

HILLBILLY AWARD AMATEUR RADIO
COMMUNICATION AW A RD
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Cor ond troiler of W601X /7 et Tonopah, Nevada.

the boys will take 10 their o pera ting chatrv more Ire­
quenlly. O nce again my sincere thanks Ed for your
zeal and promptness. Kee p up the good work. 73."
.:0, W9tfAS/ 6, writes : " I have been inactive late ly
si nce 1 have been in the Air Force. but 1 do keep up
wit h the US A-CA Program and the County H unters
through your column in CQ. I hope to become active
a gain in the near Iurure a nd t ry to pick up some o f
these western counties I could not get from the ho me
QTH , Your e ffo rts a nd in terest in the county hunter
program are muc h a ppreciated."
CA R l., "'"OK7.7., wr ites : " 1 a m in the p rocess o f com­
ptettng my book for the 2500 e ndorsement to my U SA-CA
Award . my co nfirmed counties stand at 25 15.

"Keep up the very fi ne work o f your CQ USA-e A Pro­
gram column. We sure do enjoy it and it is the fint
thing we turn to when we open each new issue,"
nOR, \,t:3t:I.I., wr ites : "Enjo y yo ur column very m uch
a nd have turned into a n a wa rd hunt er. 1 am retired
a nd have complete knowled ge o f Canada a nd wish to
vo lunt ee r my se rvices to anyone who needs he lp o n
pin-pointing Canadia n poin ts in rega rds thei r coun ties.
I would appreci ate a se lf-add ressed envelope (US stamps
I ca n not use) .

" why oh wh y do the various organi zations take so
long wit h thei r awards? I have wa ited up to 2 months
fo r some of them." (F.d itm-May I SllKKf.'St )'011 u nci
Hob an I R C t o cover pOjtaKt' o r a Canadian stam p ?
Wrlrt' to htm, Bo b LiKhrloot, VE3ELL, Box 351, Molton ,
Ontario, Ccmmla .)
LO UIS, K.nwi. writes : " Ju..t a no te to tell yo u how
much I en joy your mo nthly column in CQ. I a lways ee t
a lot o f plea sure from read in lE a ll the names and ca lls o f
the d ilferent hams who have ea rned U SA-CA Awards.

" I a m still busily e ngaged in county hunting bu t the y
co me slow as I ha ve gone q ui te hi gh but 1 only run
low power and have no beam .

Best regard.. Ed . a nd keep up the good work."
BOil , K9\\ St., writ es : " W e e njoy your monthly column
a great deal. Our county hunnng is most ly a mohile
o pera tion a nd has made us many friends. both on and
o ff the ai r. As a group. these people a re FR, as I'm
su re you realize.

"T nx fo r your le adership and 73,"
RAI.PH. w .-\ . J:"' ..·• wr ites: " I have been e njoying you r
column ttns yea r and have bee n sort o f a county hu n ter
since I received my No vice uce nse a little over a year
ago. During this time I have bee n happy to give ma ny
coun ty hunte rs a QSO with Vernon County M issouri on
40 a nd 20 c.w,

" I will sked anyone need ing Vernon county o n tlO, 40
o r 20 c.w. o r o n 7S o r 40 to ne .

" I would like to k now just how rare is Verno n County
a nd Delaw are County in Oklahom a as I have a cousin
there who could he lp. Perha ps 1 ca n a lso help if hunters
wou ld let me know of hard to get countie s in South
w est Mis§()uri and Sou th East Kansas.'

W r ite 10 WAltJNF. Ralph Porkorny, Box 406, Nevada,
M issouri 64772.

Awards
""llrL.~d ,\ 11 Cu rnh ll ~ L. I· "': The Lincoln Amateur Rad io

Club, l nc. , o f Lincoln, Nebra ska wishes to announce
the crea tion of this new VUF ce rti fica te to he lp put
Lincoln, Nebraska o n th e v.h .L map. Rules are as
follow s :

DX 6 me ters-IO contac ts with Lincoln amateurs.
2 meters- 6 co ntacts with Lincoln am ateurs.

l ocal 6 meters-1 5 contacts with lincoln amateurs.
2 meters- 9 cont acts with linco ln amateurs.

No cha rge is made for the certi fica te. QSls a re not
required . The certifica te is retroactive to I January. 1965.
Se nd list o f stations worked to: Custodian. Ccrnhusker
A ward, Berni e J . Sasek . W0YOY, 3030 Shirley Court .
li ncoln . Nebra ska 68507.
-r en ·;"Ij·Tc nn A"prd: Sponsored by Th~ T ennessee lIam
to encourage contacts with No vice o perator in the sta te
of T ennessee. Any stauon may o htain th is a wa rd by
worki nll and confirmi ng contacts with 10 No vice stations
in Tennessee. Send copy of leg data verified by two
o thers wit h sample o f vour QSL ca rd to T he Tennesser
110m . 6 12 1I0J an Road. N ash ville. Tennessee 37210.
There is no cha rge but a large s.a.s.e. would be a p­
p reciated .
The ::"r' l"W F.A1chmd cue Chaplcr ~32 A"3rd is a warded
for workmg members o f the New England Chapter ':=32.
F ive c1a..ses : Class E for workini IS members; D for JO;
C for 50; n for 75 and A fo r worktn g 100 mem bers .
Elected officers coun t double if wo rked in yea r o f office.
G CR t.t..1 a nd $1.00 o r 10 IRCs ( OX) to Awards Chair­
man cue Cha pter ':=32. Hen ry Trepanier. K I P~tJ . 31
Ta me Huck Road, W o lcott. Connecticut 06716. TCR
and MER a pp ly. Send s.a .s.e . for membership list.
Hlllhlll) AWllrd: This Hcnoray H illb illy Radio Certificate
sponsored by the Sout hwest M issouri Amateur Rad io
Clu b has been improved a nd the rules changed a little
to make it a va ilable to more o f a cross-section o f ham s.
W ork 5 Sprin llfield. Missouri st ations including o ne
active clu b member station. No date limit. Send log
infor mation ( QSL ca rds nOI required) and 5()(' to
lIillh illy Award. SMARC, P. O. Box 29 1. Springfield,
Misso urt 65MOI. Prese nt members a re W it's A ll. A l P,
UPD, BVG, CG J . CXF, ClO. FGS. FNN, FXU. H U I,
ICW . IWT , KW l , N IIO. Rl V, SlT, T E. VJ C . WRQ,
YWS. Kl'l' s BW E, H UU , IKZ ( Honorary full member a t
K.C., Mo.) , JPJ , K YM , t.t.r , MXK . llH . WAWs 80S,
OS K, FK I, GVII , G VJ. HWJ . 11 K. J JL, JYX . KFQ,
I.I'S. I. RT. WNWs M AN , M AO.
Workt'd All Jad ;mn Award . is spo nso red by the J ackson
Amateur Rad io Club of J ack so n. Mi ssissippi and is
a wa rded when the Ioflowing co nd it io ns are met : Estab­
lish tw o way communica tio n.. with stations in J ackso n
a rea as follow s: For sta tions withi n conti ne nt al V .S.­
5 J ack..o n stations. For all others-l J ackson statio n .
Con tact, mu..t he made afte r I January. 1965. Send
lo g data a nd $1.00 to Cu stodian, Worked All Ja ck son
Awa rd. Ross Hu tchinson. 270 Lea Circle. J ackson ,
Mississippi 39204. If de..ired . speci al note will be made
o f all SSH . CW o r AM . 3§ well as all on o ne band.
Alll a ir-ur Radio Conun unll-ationc; A"ard , is i..sued with­
o ut cost by the CRES Amateur Radio & Electronics
Club ( F ra nk li n County Civi l Defense Affili ate ) o f
Columbus , Ohio . Is..ued for QSOs with ten club members.
QSl.s a re required . Since Ihcoy have more tha n seventy
licensed members p lus a c lub station ( W AIU VV) .
o perato rs have a n excellent o pportuni ty o f ach ieving th is
certificate a nd winni ng add itional endorsements for ea ch
a ddi tio nal ten non-d uplicate QSLs. Write to CRES
A mateur Rad io & Electron ics Club, 6200 East Broad
Street, Columbus. Ohio 43213.

1I0pe Santa Claus remem bers each a nd every one
o f you and thai yo u have all your wishes fulfilkd. ..uc h
as lo ts o f new A wards a nd Certificates. much new
equipment a nd needed QSLs, a nd how was your year?

73. Ed.• W2GT

Fight BIRTH DEFECTS

JMtt, MARCH OF DIMES
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COMMUNICATIONS

BY GEORGE JACOBS,'" W3ASK

T
HE latest wo rd from Project O SCAR Head­
quarters in Sunn yval e. Calif. is th at O SCAR

lV has a chance of bei ng o rbited some
time in December. A dead line of November 15
has been set by NASA for de livery of the sate llite
package to launch officia ls, and an interest ing
race is on. At this writing, two sa te llites are be ing
prepared for launch ing, by two differen t groups:
The Project OSCAR Assoc iatio n is nea ring com­
plet ion o f its z-beacon package with out put on
144 and 4 32 me, with an outside chance tha t a
1296 me beacon may also be aboard .

A second gro up, the Thompson-Ramo-Wool ­
ridge Radio Club a lso in so uthern Califo rn ia
(includ ing W6NLZ. K60PZ and K8RVM / 6 ) is
a lso nea ring completion of a rather exotic re­
peat er-type package. The competition is keen.
but friend ly. and wh ichever package can be
de live red by the deadl ine will be o rbi ted as
O SCAR IV .

Neer-Synehrcncus Orbit

Presen t inform ation indicates th at O SCAR IV

will be placed in a near-synchronous orbit over
the eq uator. a t an a ltitude of 18.200 na utica l
m iles (2 1.000 statute miles ) giving a view angle
o f l fi 2 " o n the ear th . T hat is. an a rea encom­
passing l fi 2 " of the earth's c ircumference a t the
eq uator. and nea rly fro m pole-to-pole. will be
with in range of O SCAR IV .

· 11307 C la ra Street . S i lver Sprin~s . M d. 20902.

I

In Bonn, G ermany, spa ce -liste ner M. Diete r Os lend er
ha s copi ed sig na ls from a lmost eve ry sate llite launched
to date . Sho wn a bo ve a re his pa ra bolic, helical, and
Yagi ante nna s th ot he plans to use for co pyi ng the

O sc .u-4 sc tellite .

Table I-
Predicted OSCAR IV Visibility

Observer 's In Ra nge Out o f Ra nge
1.(/ ( . ( deg. ) H ( d eg . ) Hrs. M in . fi rs. M in .

0 !!I 1.0 136 19 ,.. 43

'" KO.K 136 , ' 66 J?
20 1\0.4 135 22 167 40
30 79.4 113 41 169 41
4U 7H. 8 13 1 4.\ ' 69 ' 9
J(I 75.9 127 J2 m 10
6U 71.H 120 " IH2 7
6' MU 11 2 39 , 9U 23
70 62.8 "" 46 ' 97 16

" 52JI " ss 2 14 7
" I 25.7 43 zz 259 40
s t < 1.0 < I 30.1 ,

,

To use ta b le ; Find the di tle rence between the o b­
-crver's lo ngitu de a nd that o f the satelli te . If thi s
d . tterence is equal to o r less than H fo r the o bservers
la t itude, the sa te lli te is within ra nge. If the o b­
server's lo ng itude is grea te r th an the sate lli tes, the
sa te llite is Ea st of the o bse rve r; if it is less . the
Sa telli te is W est. T he t imes ind ica te the dura t ion
of range between aquisition a nd fadeou t a t the ind i­
ca te d la t itude.

The position of the sa te llite. re lative to a given
point at the equator. will move Ea stw ard at a
ra te of 27 1/2 " per day. giving a ham at the equa­
tor over 5 solid days o f O SCAR coverage out o f
every 13 days! Nearly one hal f the surface area
o f the earth will be within range a t a ll tim e!

T he length of t ime the sa te llite will be visib le
decreases with increasing la titude ; tha t is. the
close r you are to the North or South Pole, the
sho r ter will he the " view period:' T able I shows
the degrees and tota l hours o f visibility for var l­
ells latitudes. assuming an orbit of 18.200 nau­
tical mi les (2 1,000 sta tu te miles) above the
earth .

The Two Satell ite Packages

The Proj ect O SCAR sa tellite will be rather
rou tine in its opera tion. with beaco ns o n 144 .05
and 432. 15 mc transmitt ing the usua l O SCAR H I

te leme try. T ime will dict ate whe the r the 1296.45
mc beacon will be aboard. The T R\V Radio
C lub's package. however. inco rporates a number
of techniques which a re new to th e O SCAR pro­
gram.

The TRW transla tor will recei ve signals over
a 10 kc bandwidth ce nte red on 144.1 me, and
re-transmit them over a 10 kc segment ce ntered
o n 43 1.8 me with an o utput power of 3 watt s.

To facilitat e sa te llite tracking and gro und
equipment adjustmen t. a c.w. beacon will trans­
mit th rough th e repeate r every 10 minutes fo r
twel ve seco nds. The fam ilia r O SCAR HI will then
be transmitted for four seconds for ident ificat ion
purposes only . (no te leme try ). and the " 10+4"
cycle will then repeat. givin g a to ta l beaco n o n­
time of 32 seconds. The beacon freq uency will
be 432 me.

T he satellite will be tetrahed ra l in shape. (four
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The d isplay mod el of the fi rst OsCAI sate llite is still
d rawing considerable atte ntion. Here the sa telli te is
sho wn an exhibi t recen tly in Cleve la nd . Ohio. where
Jo rge crowds viewed it with amazement. (Pholo b y

Damon).

sides). and will be solar Powered.
Mon itor WI AW for Jaunch details. late orbit

info rmation. and information about which pack­
age has become OSCAR IV. Should OSCAR IV
fai l to orbit properly. the next opportunity for
a piggyback launch will probably come some
time in March. 1966.

Mariner-4 Shut Down

The radio-telemetry circuit between MARI NER­
4 and Ea rth was temporarily shut dow n by
NASA on October I, as the spacecraft's orbit
aro und the sun carried it out of useful range.
Since it was launched on November 28. 1964.
MARI NER-4 had transmitted to Earth nearly 50
million engineering and scientific measurements
on the environment of interplanetary space and
in the vicinity of Mars . It flew within 6200 miles
of Mars on July 14. recording the first close-up
pictures of the planet's surface.

The telemetry circuit was closed by a signal
transmitted from a JOO kw transmitter at Gold-

He re 's the man who put Spain on the spa ce communica­
tion s map. 1n9. J. M. Cordova·Barreda. EA..AO of
Mad rid is sho wn 01 his home ·built -e ,h.f. station used
for O sc ..... and meteor·sca tter commun icatio ns. EA4AO

is an xio usly a wai ting the la unch of Osc .... . ·...
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Radio pioneer Dr. Ing. Morio Sontongeli. 11 ER. of
Milan. Ita ly. is sta nding by to copy OSCA..... · S signals.
Above are Mario's 1290 mc ccrner-reflectcr ond 432 me

Yogi.

stone. California. and beamed at the spacecraft
nearly 19 1 million miles away. The signal
switched the spacecraft 's transmitter from the
high-gain direct ionaJ antenna used for telemetry
transmission. to the omni-directional antenna
which ca n be used only for tracking informat ion.

The switch-ove r is only a temporary shut-down
of the telemetry circuit between MARINER-4 a nd
Earth. By mid-1 967, the spacecraft's orbit a round
the Sun will aga in bring it close enough to Ea rth
to attempt to resume telemetry contact. if the
equipment aboard MAR INER·4 is still operative.

G5RV Trophy

The G 5RV trophy is a new award to be
presented annually by the Radio Society of G reat
Britain to the British radio amateur who has
contributed the most to amateur radio corn­
munications.

The first recipient of the G5RV trophy is Bill
Browning. G2AOX. for his contribut ions in pre­
paring info rma tion on orbi tal predict ions for the
OSCAR-3 satelli te. and the sound technical advice
and information freely given by him which en­
abled many radio amat eurs to part icipate actively
in the experiment.

T he handsome trophy will be awarded to
G2AOX at the RSGB's Annual General Meeting
to be held in l ondon on December 17. The con­
gratu lations of th is column are also extended to
G2AOX.

Bulletin
It has just bee n reported that an extremely

large. unidentified. near ly spherical payload. Jed
by eight smaller objects. has been sighted on a
peculiar polar orbit. having a perigee at chimney­
top level. Monito ring by radio amateurs and
space-l isteners in all areas of the world disclose
odd-sounding transmissions over a wide ra nge
of frequencies. which are believed to be eman­
ating from the larger object. T he signals appear
to be fully modulated by a husky. jovial voice.
proclaiming, " Peace On Earth. Goodwill to Men
- Merry Christmas to all, and to all a good
night," 73. George, W3ASK



RTTY Operating Frequencies

BYRON H . KRETZM AN.* W 2JT P

I 0-,
I
I

CR ,

of solid-sta te de vices, a silicon diode is used to
pe rform the same funct ion.

Figure 2 shows a sim plifi ed schemat ic diagram
o f the a .f.c. c irc uit. Th is circu it keeps the mark
freq uency with in ± 50 cycles of its proper va lue
of 2125 cycles. If this frequency dev iates from
2 125, a d.c. voltage a ppea rs in the output; wh ich,
when a ppli ed to the receiver reactance device ,
causes a com pensat ing change in the b.f.o. fre­
quency in the receiver (s) . The mark freq ue nc y
passes th rough the 2125 cycle fi lte r to the control
grid of tube V :! where it is amplified. It is fur ther
amplified in tube V:I . T he output of V:I contains
two bra nches. In one branch a po rt ion o f the
o utput passes through a 0.1 mf ca paci tor and a
resistor network wh ich im presses one-ha lf of
the o utput voltage on the plates o f dual -di ode V,.
The pla tes o f V I a re biased about - 23 volts by
means of the l Hl-vol t supply acting through a
resistor network. If the peak. vo ltage o f the a.c,
o utput o f tube V:~ exceeds abou t 46 volts. tube
V. conducts a nd pulses of cure nt pass to grou nd
through VI . As in simila r a.v.c. circuits, the
result ing curre nt th rough the resistor network
wh ich is connected betwee n the pla tes o f V I and
ground im presses a negat ive potential on the
grid of V:! thereby reducing its gain. Thus V.
a nd its associa ted circuit acts as an a utomat ic
volume control a nd mainta ins the output of V:I
substa ntially consta nt with a peak voltage some­
what greate r than 46 volts. A negative voltage is
impressed upon the control grid of V I by the
e.v.c. circui t. which is twice the value impressed
o n V:! . When V:1 has its normal ou tpu t, this
potentia l is suffic ient to cut off VI'

Should the rad io frequency signa l be so far
from normal that the mark frequency falls out­
side o f the 1600-25 00 cycle pass band of the
2125 cycle fi lter, the high impedance of the
filte r the n reduces the stre ngth of the signal a nd
prevents ope rat ion of the a .f.c. circuit. It is
therefo re necessary to by-pass the filter in order
to de velop an a.f.c. voltage. This is the function
o f V I,

When the mark falls o utside of the filter
pass-band, the o utput voltage of V:1 drops be low
its normal 46 volts a nd the bias to V I decreases,

3620 kc
7040 kc
7 140 kc

14.090 kc
2 1.090 kc
52.60 me

146.70 me

RTTY

Nets centered on frequencies given; opera­
t ion usually ~ 10 kc on h.f.

80 meters .
40 meters ,_ ' .
40 meters (na rrow shift) .
20 meters .
15 mete rs .
6 meters .
2 meters .

A
TOMATIC-rreque ncy-cont ro l (a.f.c. ) for

radiotelet ype reception is a very nice
feature as it compensates. up to a po int,

fo r the Oilier fellow's drift . It is an electronic
method of varying the b.Lo. in the receiver in
such a manner that it wi ll maintain the mark
tone within close enough tolerance to enable
the converter. or terminal unit (TU ), to make
solid copy. The action can be so adjusted that
control of the signal will be kept un til the signal
o r the rece ive r d rifts to the edge of the useful
band- pass of the channel filters in the T U. ( We
a re speaki ng in terms o f a n audio-ty pe o f T U,
most common in usage.)

Mod ifica tio n o f the sta tio n communications
receive r is required. o r a t the min imum a con­
nectio n to its i.f. amplifier. A completely "out­
board" adapter m ust then be constructed, such
as the one shown o n page 157 of the New RTTY
Handbook , Those o f us who do not he sitate to
d ig into our receivers can just add a silicon
diode, connected to ac t as a varia ble capacit ive
reacta nce , across the b.f.o. F igure I shows the
simplicity of the hook-u p. O f course the error­
co rrecting voltage m ust come from some kind
of di scrim inator that samples the mark tone.

R,

Fig . I -Silicon d iode reactance shift circuit. 5. is a
re ...e rsa l switch. CR. is an International Rectifier Type
6.8SC20 Semicap, and CRz ca n be almost any type
of d iod e. Ad just Rl until 0 1·...011 d .c. input r.sults in

a l000<ycle shih in the b.f.D. frequ ency.

The AN /FGC.l . Part VI
Automat ic Frequency Control

Most surplus AN /FGC·I termin al units ( RlTY
Colum n. CQ. J ul y '65) contain an a .f .c . pane l
which puts out the requ ired error-correcting
voltage for cont rol o f a reactance device con­
nected across the rece iver b.f.o. T he old Press
Wireless AN /FRR-3 a nd Wilcox C W-3D re­
ceivers contained a reactance tube for use w ith
the a.f.c. pane l of the AN / FGC- l. In these days

"'31 Woodbury Ro ad, Huntington, N . Y. 11743.

2.7K

•
CR, 10 mt _
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Fig . 2-Simp lified sche ma tic of a utomatic frequency control circuit.

allowing it to become opera tive. V I then becomes
a by-pass for th e fi lter and pe rmits the develop­
ing of an a. f. c. voltage. T his voltage acts co n­
tinuously to br ing the mark within th e filter
pass-band. Wh en this is accomplished. VI is
aga in disabled by the develo pment of normal
a. v.c. bias. T he loss through VI when that stage
is active is actually grea te r than the loss th rough
the fi lter. so that the a.v.c. bias developed when
the by-pass path is opera tive is less than normal
and is not suffi cient to disable V I unt il the mark
co mes with in the pass-band of the filt er. The
time req uired to discharge the R-C circui t sup­
plying a.v.c. bias to V 1 is about 10 seconds.
T his means that if a sudden frequency change
in the orde r of several hundred cycles or more
occu rs during normal opera tion. approximately
10 seconds must elapse before the a.f.c. can
restore the tuning.

The other out put of V:\ is fed to a high-pass
a nd a low-pass filt er in pa rall el. which act as a
discriminator. T hese fi lters are adjusted by the
FR EQ ADJ knob to have the same losses at 2 12 5
cycles. The outputs o f the two fi lters are rect ified
in Vr,. Wh en the frequency is 2 125 cycles. equal
cur rents pass through the two diodes. so that no
voltage ex ists across the output terminals. If
the frequency is lower than 2 125. it passes
through the upper fi lter to the upper diode,
whereas the lower filte r allows littl e or no cu r­
rent in the lower d iode . T hus the up per output
terminal is positi ve in respect to the lower ter­
mina l. Similar ly. if the frequency is higher than
2 125, the lower terminal is posi tive with respect

to th e uppe r. Since the latter is usuall y grounded
( in th e receiver). the upper terminal in this case
is negat ive with respect to ground.

The error-correcting voltage is about ± 1 vol t
for a frequency departure of + 40 cycles from
2 I25. The receiver reactance de vice in the o rig­
inal receivers was set up so that a co ntrol voltage
of I volt caused a 1000 cycle change in the b.f.o,
frequency. therefore the co ntrol voltage tends
to increase to a value much greater th an -1
volt. But . as it increases. the b.f.o. cha nges fre­
quency in the direct io n to decrease the output
frequency. When the control voltage re aches
- I volt. the output freq uency will have de­
creased 1000 cycles. establ ish ing eq uilibrium ;
and so the controlled frequency will remain
2165 cycles (2 125 plus the 40 necessary to make
a J(JOO-cycle correc tion) .

[Continued 0 11 page I DOl

AIAlIO fREQ CCWTllO..

U C DlIC"

~...,

Fro nt view of the Automa tic Freq uency Control pane l
a s it is lnstc lled in th e AN / fOe· l , usua lly a t the top
of the ra ck, just under the bay te rminal strips a nd

fu se sto rage pone l.
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LOUISA B. SANDO.* W5RZJ

B
y vote of amateurs in the State of Idaho,
W7G G V. Helen ~l a i lle l , of Pocatel lo,
has been chosen "I daho Ham of the

Year" in recognition of her public service work.
which has continued ever since she became
licensed in 1956. As reponed in October CQ.
Helen served as Asst. DiT. of Communications
for the Senior Girl Scout Roundup at Farragut,
using call K7G S. Emergency work has included
handling traffic during the Yellowstone earth­
quake in Aug. '59 and the eastern Idaho floods
in '62 to '64.

Fo r the past eight years \V7GG V has bee n
Radio Officer for District One (eas tern Idaho ) .
coordina ting traffic from District to State and
District to Cou nty . She is a faithfu l check-in
o n the Daily C D, Third Emergency and FARM
nets and has bee n net mgr. and NCS of the
latter. Helen served as SCM from '59 through
'63. She is active in YL nets. is secreta ry of the
LC LYL net. and was 7th D/ C for YL RL in '6 I.
Helen holds 55 certificates. is a member of C HC
and custodian of Chap. 33 / 73 "Eyewink" mem­
bership cert ificate.

W7G G V may be found on 80 through 10
meters and she also opera tes a Heath z-er for
local C D work. Gear includes a Viking II and
SX 101 and she has a Swa n 400 for s.s.b. An­
tennas include a Hornet tri-band beam, dipoles
for 40 a nd 80 and a 2-meter ground plane. OM
is " Pop," K7CXP. and they have one daughter.

Congra tu lations, Helen. on thi s well-deserved
honor! Accord ing to /lam /l ill News, which
a nnounced Helen's selection. a bronze cup goes
with the tribute.

· 44 11 Eleventh Sl.• N .'''.• Albuquerque, New Mexico
117107.

K"ZSQ, Val Eldridge. net mgr. of the Col orado Weather
Net.

Colorado Wx Net

Tnx to Kayla, W0H JL, for sending us a copy
of the FB fea ture article in The Den ver Post's
"Empire Magazine" for J uly II , '65. describing
ham participat ion in the Colorado \Veather Net.
Started some ten yea rs ago by Bob. ~V~NV ~.

after the Purgatoire River fl ooded T rinidad. It
has grown from 10 members to 45. and is in
operation six days a week. Wx instruments are
read about 6 a.m, and between 6: 30 and 7 :30
the information is passed on the net to WAOB~D,
WAOBXR, KOZSQ or WOZFU who. phone II to
the \Vx Bureau at the Den ver AIrport. Here
reports are sent via teletype to area rad io & TV
stations and on AP wires. Weather patterns are
made at the Bureau using reports from areas
Where there are no offic ial weather sta tions. and
small planes especially depend on the reports
of the net.

Yls ment ioned in the article were Val , KO­
ZSQ, at Commerce City. who is net ma nager.
and Ann. W0WZN . at Palmer l ake. When the
disastrous storm and fl ooding hit Palmer Lak.e
in J une, Ann and her jr. YL, Charline. immedi­
ately contacted Civi l Defense Hq. in Denver and
Colorado Springs. and the Air Force Academy
sent eq uipment and personnel to assist the 300
motorists stranded on the highway. The YLs r~­

mained at their mobile rig for 8 hours unti l
land-line communications were restored. and
worked another 16 hours to relay message re
the safety of Palmer Lake residents.

Ann got into ham radio via her son Norman.
who became K0DNP in '59. When he left f~r

college she got tired of dusting the unus~d fi g
so got her own license. A year ago Charline. a
sophomore and science major at Southern Colo.
State College at Pueblo. got her ca ll. ~A0L D U.
Ann joined the wx net in '60 and smce then
has transmitted about 1500 wx reports.

Val K0ZSQ licensed fi ve yea rs ago, started
checki'ng into the Wx Net in '62. Besides being
net mgr. she is NCS two days a week : Val holds
sectiona l. regional and area net certlfic.ates for
Colorado Hi Noon Net. Twelfth Region and
Pacific Area. She prefers c.w.-hoJds 25 CPC-

Members of SAYlARC at the San Mateo County Foir
o peroting WA6YBE (Co unty Civilian Defense station )
on Aug . 8, '65. In 12 hours the Yls handled 86 pieces
of troffi~ and ex pla ined thlt use of hom radio in CD
opltration . L. to r., K6USC, WA6OGK, WA6PKP ,

WA6PJl, WB6GID, K6HIW, WA6ALK, W6SDE.
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we ll as opera t ing . She
license and is studying

bu ild ing as
rad iophone

W~WZN. Ann Meek, (rig ht) with he r d a ugh te r Cha rline,
WA~lDU. handled eme rg ency traffic a t Pa lm er La ke
following the di scatrous Ilccd s in Colorado in June .

and enjoys
has second
for fi rst.

Va l a lso holds RA C ES license and helps he r
O M o n his C. D. programs as State Radio Officer.
H is call is K0DCW and his Dad's is K0PGQ.
Val's oldest son is WA0G CM and her younger
one is in teres ted. and both boys hold commerc ial
tickets. Top of the list of Val's ot her hobbies
a re her four grandc hild ren!

Other YLs checki ng into the Colo. Wx Net
include W0VLS. Eleanor. and K0I.CZ. Hazel.

1965 Midwest YL Convention
Mem bers of LARK ( Lad ies A mat eur Radio

Klub) a re sponso ring the 1966 Midwest YL
Convention, with W9SJ R. Bern ice, as chai rma n.
It will be he ld May 13-15 , 1966 at th e Flying
Carpe l Motor Inn at Rosemont , Ill. Registrat ion
is $2 to April I ; thereafter $2 .50. T icket s
ava ilable from K9TR P, Diane Price, 6 123 N.
Rockwell, C hicago, III. 60645.

Here and There
LAR K elec ted these offi cers fo r '65· '66 : Pres.

K9 IWR; V.Pq K9E~IP ; secy. K9F H M; trcas.,
WA9CC P; PI C. K9ZWV ; Novice Rep.. W A9­
A BG : editor of Pin feathers. K 9TGK.

Recentl y elected officers for WA YLARC :
P res.. W3R XL Irene; V.P.. W3CDQ. Liz; secy,
W N4VLI. Brooke; treas., W3UTR, Meg;
exec. me mber. W3 UX U. Be tt y; rep . to Founda­
tion for Amateur Radio. K4LMB . Ethel.

Calling " CQ YL" .. .
It's getti ng toward tha t "gift-giving t ime"

agai n. Why not te ll your 0 1\1 you'd like a copy
of "CQ YL" (o r give him a copy ), or get o ne
for a friend or DX pal? "CQ YL" is the one
and only book about the YLs. With the add ition
of severa l su pplements in the years since it wa s
publ ished. the book is up to date through 1965
YLRL officers. and the add itio n o f two enti re
new chapte rs brings it current through a ll the
YLRL Conventio ns he ld to date. Order copies
from W5RZJ (QT H at head of co lumn ) ; price
$3, postage pa id.

Happy Holidays and a ll best wishes fo r 1966!
33- W5 RZJ

...

NEW IImD 753

IN STOCK AT
HENRY RADIO

Butler, Missouri

3800 HOUSTON STREET
SAN DIEGO, CALIF. 92110

TOPAZ INCORPORATED

o e _
o 0 0 .0

. 0 • 0-0- - -. ' .
211 North Main Slreel

. ' O UI THE 1 0 0 " ' " TW O ·W AY 10 0 1 1<£ . I AOI0 ,
CollIES fACTS fl GuiEi . rA' ' .HS. FREE

W RITE TODA Y l

F o r fu rther infor mat ion. ch eck n u mber 53 . on ,HIKe l OG

It II ('us and pleuant to lnfn or Increase
lpeed the modern way-with an Inl lr uet ogra ph
Code 'r eeeher, ~;~cpllpnt for t he eeetnner or
.d~ allcp<l st udent. A qu ick. practica l and de­
pendabte method. AU llahle tapes from htll n­
ne r·' a lpha!>el to I ~·p l cal m r 5 ~ aJI"U 011 a ll l ub­
IrcU. !":peed tanKe 5 to 40 WI' ) 1. Always ready .
no QIUI. bpan ha~lna: someone spnd to }"OU ,

Run s T.V.•Llghts. Recorders. Public Address.
Tools. etc. In Your Auto. Trailer. Camper or Boat

~AMPKIN ~A'O.Al0.1( $ . INC H ecl ,Oft.C 0 ,.... . IAOIN10N . fLA .

NOW! A SSB TRIBAND TCVR KIT FOR ONLY $179.95

47 11 SH Eil IDAN un., CH ICAGO 40, ILL.
4700 Crenshaw Blvd.. Los Ange les 43. Calif .

For fu r ther info r mation . check n umlK-r 54. on p RKe l Or.

ENDORSED BY THOUSANDS!
The Inl lr uclogr aph Code TU t her IIle rally
lllku tile pla ce ot an enera tor - tnsteucto- and
l'llllble l auyoue to team an d mu ter code with­
out furlher aset erauce . 'fhouaands of success­
ful operators hau "acquired the cede" with the Inlt ruelogra ph SYl"
te rn . wr ue today for full particul ars and eonventent renta l planl .

Order FromYour Dealer or Direct FromManufacturer
Shipping in U.S.A. $2.50 Calif. Res.Add\2.00 Tax

EASY TO LEARN CODE
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A gift from HARVEY .
no finer way to #=~;!P $
say Merry Christmas! . ,.f
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ELECTRO ·VOICE M ICRO·
PHONES MODEL 676:
Dynamic Card ioid with revo­
lutionary backbone-cancels
sound from back of mike.

$60.00 net
MODEL 600E: Mobile dy­
namic mike shaped for com­
fort . Ideal for SSB and AM
transmission. $23.40 net

SUPER EX MODEL Ap·S
H EADPHONES Extra·h igh
sensit ivi ty for weak signals
and hard -ta-read stations;
600-ohm or 4·ohm irnped­
ance. Cr isp reproduc t ion.
free of distort ion. $24.95

WORLD TIME ELECTR IC
WALL CLOCK Useful full ·
color map clock of the world
with conti nuous correct
Standard Time in 70 differ­
ent cities and in every t ime
zone. $49.95

- -, . - ~.. ~ •..-..J­.......

-..­• ••

o
•

. _.
o 0
o '0'-- - -- -
0-"0-L-.. " 00 ..... •• •

HALLICRAFTERS S·200 " LEGIONNAIRE"
5·band short wave rece iver offering forei gn
broadcast in 4 segment s plus standard broad­
cast. Sensational new S-P-R-£-A-D tuning for
effortless, hairline tuning. $59.95

EICO TRI BAND SSB/AM /CW TRANSCEIVER
KIT Eico presents the finest sideband rig kit
available. High level dynamic ALe . Automat ic
carrier level adjustment on CW & AW. IBO watts
on all modes. Receiver offset tun ing. $179.95

What to give a ham is answered in many ways at Harvey Radio - New York's leading ham
center. Here you'll f ind all famous national brands of amateur radio equ ipment, parts and
accessories - ideal for Christmas giving. Our experienced staf f - all qualified hams them­
selves - wi ll help you in making the right se lection to f it your gi ft specifi cat ions. Backed by
over 38 years in sa les and service of ham equipment, we guarantee satisfaction and perform­
ance on everything you buy. Remember, i f a ham is on your gi ft li st, there is no finer way
to say Merry Christ mas than with a gi ft from Harvey·s. _ El liot Berelson. WA2HDP

~
HARVEY RADIO CO., INC. OUR 38THYEAR

103W.43rd St. /N .Y., N.Y. 10036 I (2 12) JU 2·1500
60 Crossways Park West l Syosset, L.I .• N.Y. 11797 I (516) WA 1·8700

(S ub s idi ;a ry) Fede r. 1 Ele c lron lC$, Inc . / Vesl;al P ;a ,k ...;a~ . Ve sl;al, NY I (6071 P Ione er 8 -82 1I

F or f u rthe r information . check n umber 40. on paKt" 106
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RTTY A-Z [fmm p(/~e 391

Fig. 6 -Vari(lul two tone test poNerns show linear
omp lifier performance clearly. (A) shows a proper two
tone test pattern . (8) ind ica tes Aat topping while

(C) might be a typical voice pottern.

see wha t adjustme nts do to clarify the problem.
A two-tone test is useful in checking the linearit y
of the tran smitter. Figure 6A is a properly ad­
justed two-tone test pattern and 6R shows fl at
to pping or dis tortion. If yo u use some sort of
audio compress ion, you will be ab le to see the
benefi ts by using it o n vo ice-remo ving and
checking resu lts. Where you have several linear
amplifiers. you may have to back up from the
final to check on problem areas. Figures 6R
and C are typical patterns. Other patterns will
show other problems such as parasitics. etc.

Linear amplifie rs are very useful beasts when
properly used and tamed. They are easy to abuse
-and once you have yours adjusted. you will
have to opera te it carefu lly to avoid foul ing up
the hands with broad signa ls and shot type inter­
ference. •

tCllB''"

a power supply. T he simples t thing to do is lise
one's loca l loop power source. since the set re­
qu ires a maximum of about 25 rna . The test set
contains six basic electrical circuits . II will be
recalled that, at 60 w.p.m. and a baud rate of
45.45. a signa l of approximate ly 23 c.p.s. is
created. One of the circu its. (fig. 105) is an
osc illa tor that produces a 20 c.p.s. signal. The
circuit used two W.E. type 255-A polar re lays.
51 and S:!. to accomplish this. These are the two
rel ays located in the left hand compartment.
Natu rally. these two relays must be in proper
adjustme nt in o rder for the oscilla tor circuit to
function properly. There is an oscillator circuit
that produces a 10 c.p.s. signal which is sim ilar
to th at o f fig. 105.

The sche matic diagram of the test set circuit
for determining the bias of a relay under test
is shown in fig. 106.

The Oscillato r Circu it

The 20 cycle osci llato r circuit is shown in
fig. 105. The frequency of the circuit is dete r­
mined from the series-resonate circuit composed
o f ind uctor L l and the bank of capac itors C:!.
C3. C .. , C5 and C(I. This resonant c ircuit is sh ock
excited from the action o f polar relays SI and S'!..

Polar rel ays 51 and S=!. in fig. 105. must be
operating properly before the test set can be used
to test other polar relays. o r as a source o f
a lterna ting current signals. This can prove to be
a sticky problem unless o ne has two properly
adjusted Western Electric T ype 255-A relays to

cC ha pm, W .• " The T ransmitter T une-Up Bo x," CQ.
No vem ber 1964. P. 47.

Feed ing Linears [from page 53]

The usual tricks of changing link turns and
add ing a capacitor in series o r parall el in cut
and try method as shown in fi g. 3 will solve
your problem.

Adjusting the linear is the real key to success
and wiJlt ry your ingenuity. You will really have
to forget your old class C experience and try
a new bag o f tricks. The ordina ry ham isn't the
proud possessor o f a scope so he has to do the
io b without one. To do a really good job. o ne
should use a scope. One th ing that really is a
mu st. is so me so rt o f output power measuring
device:' . becau se in your tune-up you will fi nd
that the highest input current doesn't necessaril y
mean h ighest ou tpu t. Figure 4 shows such a
device that ca n be hung on the antenna. Not ice
that there is a power dividing network to reduce
the outpu t voltage for use on the vertical plates
o f a scope.

Another necessary gadget is a dummy load.
There a re severa l good loads on the market a t
reasonable prices. However. the old light bulbs
still do a pretty good job.

If you have no scope and cannot borrow one.
then proceed as follows: Tune up the exciter
for proper excitati on to the final. You can hang
your handy dandy power measuring dev ice on
this unit too if yo u desire. (See fig . 5.) Now
put the power output measuring dev ice o n the
final and adjust coupling to feedli ne. Re sure
the fina l amplifier tuning is set for max imum
ou tpu t a t proper plat e d issipat ion at resonance.
lf the cou pling is increased. the d .c. inpu t goes
up bu t the output re mains constant or even de­
creases. The po int of maximum output for maxi­
mum input current is the proper adjustment for
the linear amplifier. Now that you have reached
this point. you must check to see if your am­
plifier flat-tops. This means you have exceeded
the dissipation of the tube and hence. any outpu t
above this is just lost power. In addition this pro­
duces thumping or shot type interference o n
the band. T here is a simple way to check for this
condition: vary the amount of carrier insertion
from your exciter ( no te the power output meter)
until you reach a po int where more carrier inser­
tion gives you no rise in plate current and power
o utput. This is really the proper adjustment.
Listen o n your receiver ( without antenna) and
get checks on the ai r. If OK. you are in business.

Scoping

If you are the proud possessor of a scope. use
the set-up in fig. 5. The correc t way to adjust
a linear a mplifie r is with a scope and a two tone
oscilla to r. Anyone who owns a scope we will
assume knows how to opera te it. The adjust­
ments o f your transmitter a re not any more
d ifficult than without a scope-and as a matter
of fact. the procedure you follow is exactly the
the same. All the scope does for you is to show
you how yo u are adjusted and enables you to
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PR Z-9C C rystal
This sleek new model makes an instant hit everywhere.
Smaller in size, saves space. Hermetically sealed .
Stable, long-lasting, stands up under maximum crystal
current s. High activity and power output.

PR Z·9C-AMATEUR TYPE-FUNDAMENTAL. Pin spac­
ing, .486 "; pin diameter, .093"; height above pins,
3/4"; width, 3/4 " ; depth, 5/16". Calibrated wi th a load
of 3 2 mmfd. Frequency ranges in Kcs.: 1750 to 2000
( 160M); 3500 to 4000 (80M); 7000 to 7425 (40M) ;
8000 to 8222 (2M); and 8334 to 9000 (6M).

Calibrated ± 500 cycles ... $2.95 Net

EVERY PR CRYSTAL IS UNCONDITIONALLY GUARANTEED

F or further information, check n u mber 49. o n palCe 106

FOR RECEPTION AND TRANSMISSION OF RTIV SIGNALS

3 J: 5'"
Less than • oz. tach
Compl et. with matthinl connectors
postpaid USA

W2JAV DEMDDULATDR Completely solid state radio te leprinter demodulator
employing seven transistors and four diodes. Input impedance is 600 ohms
and can be driven from a communications receiver or an AFSK. Will operate
with input signal less than 50mv. Un it requires external polar relay and a
8 to 9 Vdc supply@ 50ma. WI instructions. KIT $19.95
W2JAV AFSK UNIT Completely so lid state unit employin~ two transistors
and three diodes. Uses standard 85D CPS shift. Other shi fts ava ilable. Ad·
justable output level from Dto better than 200 mv term inated in 600 ohms.
Oscillator is Zener diode regulated and accuracy is + 1% or better. Re­
quires 8 to 9 Vdc @ 5·10 mao ASSEMBLED AND TESTED $24.95
W2JAV BAND PASS FILTER This unit will pass the band of frequencies from
2kc to 3 kc with little or no attenuation. It will severely attenuate those
frequencies falling outside the pass band. When properly term inated in 600
ohms, the respon se is flat {within Idbl over the pass band.

ASSEMBLED AND TESTED $7.5D
Tele Type Sync Motors. exce llent condit ion $7.5D"
"Shipping wI. 20 Ibs., please include sufficient postage
The W2JAV Demodulator is a lsa ava ilable factory
assembled. tested and guaranteed . $29.95 Also
printed circuit board only with schematic dla-
gram, $2.95. Sorry Af$ K and Band Pass f ilter
are not available in kit form.

ESSCO
ELECTRONIC SURPLUS SALES CO.

"RTTY Specialisls"
324 Arch SIreel, Camden, N.J. 08102

Phane: (609)
365-6171

F or f urther in format ion , c heck n umber 00, on p aa:e 106
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RTTY From A 10 Z [from page 901

2 KW on 2 [from page 45]

Screen and plate potential s a re appl ied simul­
taneonsly and the grid bias is adjusted for a
resting pla te cur rent of 250 mi lliamperes. A
sma ll amount of r.f. d rive is ap plied to th e
amplifi er and the grid and plate circui ts brought
to resonance. T he link loading capacitor CI is
adjusted for lowest s.w.r. o n the coaxia l line
from the driver. Driving power is slowly in­
creased. whi le dipp ing and load ing the plate
tank circuit. Plate loadi ng and grid drive are
juggled un til the desired paramete rs out lined in
the "Amplifier Operating Characte rist ics" (fig.
15 ) are ach ieved. Grid and screen curren ts are
sensitive indicators of amplifier operation,'; and
these. toge ther with some form of r.f. output
meter. will permit the operator to quickly adjust
the amplifier for optimum operating parameters.
For best linearit y. the amplifier should be slightly
overcoupled to the antenna so that the r.f. power
output drops about two percent from maximum
value at the point of proper loading. Under the
two kilowatt p.e.p. rat ing. the amplifier will de­
liver 1200 watts to the antenna circuit. with a
power gai n of over 22 dec ibel s. Inte rmodulat ion
d istortion products are low and the signa l. whe n
driven by a clean s.s. b. exciter is a pleasure to
to listen to . Neutra lization, of course. is not re­
q uired and the amplifier tu nes up "just like on
th e d .c. bands." •

the point of obtaining an 1-1 93-C Test Set in
the fi rst place?" Actually, the test set would
be of so me value under such circumstances,
since one could plug in the rela y, wh ich is bei ng
ad justed. in socket 5 1 or 5:!. from time to time
as it is being adjusted in order to check its
operat ion. One should probably find or properly
adjust a relay for socket 51 fi rst. T he set may be
used as a source of a .c. to test other RTTY gear
afte r relays 5, and 5:! a re fu nct ioning properly.

1-193-C Test Set Summary

There are numerous individua l c ircu its in the
1- 193-C Test Set manual , such as the circu its
shown in figs. 105 and 106. Space does not permit
the reproduction of all of those circui ts here,
nor does space permit a fur ther d iscussion of
their funct ions. As previously ment ioned. one
of the important funct ions of the test set is in
the determination and adjustment of polar relay
sensi tivity. Th is and the other function s at e
adequa tely covered with numerous circu its and
pictures in the 98 page manual.

It is hoped that the data give n here has given
the reader suffi cient information to rea lize the
value of this test se t to any RTfY sha ck. The
subject of distort ion. some of its causes. methods
an d devices used in connection with its measure­
ment have been covered. Next month the au thor
will cover an RTTY disto rtion measuri ng se t th at
is commercially ava ilable at a pri ce that many
amateur RTIY'ers can well afford .

[70 be continued]

~M each am. D.• "Understanding Tetrode Screen Current,"
QS T , J u ly 1961 , p . 26.
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For ALL Amateur Trani.
mitter l . Guaranteed t or
600 Witts A M 12008 8B
P I·N et or L i nk F ud .
Li ght. Nelt. Wu t her Drool .

n---/ /-•
Redueu Inlufeunn ana
Noi.. on All Mlk u Sh ort
Wi ve Rece ln n . Makes
Wor ld W id, Renptl on
Stronger . Cluffr on All
B. n d . ~

Complete .. aoown to'il ten l' th 102 ft . with 96 ft . or 1l:ohmhal.
anced (",Inllne. II I-Impact molded r esonant t!'lPI. (Wt. 3 oz. I " %
6" 101lC! . You jUlt t une t o duind bind for bumll ke r elu ll. , Et­
eenem for ALL worjd-...tue ~ hort- ware recel rer. and amateur
tranlmIUt-fi . For XO \' !CE a xn ALl. C LASS AMATEl:ItS I :-'>0
Jo:XTIU T L'!'\Ens Oil GADGETS :-;' EE DE D ! Ell ml nat~ . 5 I ~pa .
rate ant~lln&S with excellent perreemance Il'uaranteed. I n ~onlDh .
ueus for FUllY Nelgh borhoodl l :-;'0 n ... rwma nOrSE Ap.
PEAHA:-;'CE ~ E.-\ I'lY 1:\·STA I.I.ATIO:-;" Comp lete I nst ruct tons
i 3 ·40· 21l · 13 -10 meter handl . Comnlete _ $15.9S
40· 20·15 -10 met er . 54· ft. (belt for Iwl'l •• Comple te $14.95
S EN D ONLY 51 .00 trull . (k. , mol and pa,. pomnan balanr e COD
nlu l pOllare on arr iva l OT ~t'nd full nnee f OT pOllpal d ueueers .
Free In formatlon 00 ot her a ll hand an tennas . 160-6 meters . ete.
.h a llabl e only from

W ESTE RN RA D IO . A C· 12 • Kear ney. Nebraska

sta rt with. The test se t is equ ipped with a toO·
0-100 milliammeter, as shown in fig . 67 . This
me te r should vibrate near its zero posit ion .
making equa l excursions to either side of this
poin t when switch Kfl is put in the respective
"dots high" a nd "dots low" positions. T his is
an indica tion that polar relays 51 and 52 are in
proper adjustment. If none of o ne's relays can
pass th is test, th en one must be able to borrow
two properly adjusted relays or face the task
of first properly adjusti ng two relays without the
me of the test set. O ne migh t be incl ined to ask
at this point, " If th is can be done, then what is

•,
•

HANDS FREE

"STM MOBILER"
"SHOULDER TALK"

.....
FOOT SWITCH OR VOX CONTROLLED
• " no encumbering ea rp hones"
• " Bea med AUDIO"
• " Co ntro lled Magnetic Mike"
• PLUGS INTO SWAN - NATIONAL - COLLINS

HALLICRAFTER - DRAKE - GALAXY - TRANS­
COM ETC.

AMATEUR NET $29.95
(100' switch ond harness optiona l)

ORDER FROM YOUR DEALER OR:

MARCO ELECTRONIC
PRODUCTS, INC.

Box 15B, Sonoma, Calif. • Phone 101-996-7722

For furthe r informa tion , check n umber 35, on
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CQ LICENSE GUIDE

212 pages of everything the A m at eur
must have to get his license and
progress toward the general class
t icket . Plus many add itional pages of
IIitalln formation fo r t he ham opera tor .

CQ ANTHOLOGY I

We've looked back t h roug h the years
1945·1952 and assembled all in one
place the articles that have made a
lasting stir. The issues conta ining
most 01 these articles have long ago
been sold ou t and are unavailable.

•

I ", "
I. i '''': :- ."•

- .. ...._.-

ANTENNA ROUNDUP

A common denominator fo r all ha m
stations is the antenna. Here at last
is the cream of antenna info rmation
packed into a 160 page book . Forty­
seven information-packed articles tha t
will dispel much of th e m yst ery Su r­
rounding antennas.

THE NEW RTIY HANDBOOK

A treasury o f vital and "hard t o get"
in fo rm ation. Loaded w ith equ ipment
schematics. adjustment procedures.
etc. A valuable asset to both t he be­
ginning and the experienced RTTY' er .
Special section in getting started, all
w r itt en by Byron Kretzman, a we :1
known authority in t he field. Fi rst
printing sold out . Second print ing on
hand.

'" -
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I
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Ad d ren , , _

City, Zone' Stgte _

Nome' _

COWAN PUBLISHING CORP. Book Diy.
14 Vanderventer Avenue
Port Washington , L.I ., N,Y. 11050
CQ A N THOLOGY I $2.00 0
CQ ANTHOLOGY " """"""".." " " " " """ 3.00 0
ANTENN A ROUNDUP 3.00 0
SIDEBAND HANDBOOK 3.00 0
VHF FOR THE RADIO AMA TEUR 3.50 0
SURPLUS SCH EMATICS 2.50 0
CQ LICENSE GUIDE _ 2.50 0
" N EW RTTY HANDBOOK" 3.95 0
MOBILE HANDBOOK 2 ,95 0
ElECTRONIC CIRCUITS HANDBO OK 3 .00 0
SHO P & SHACK SHORTCUTS 3_95 0
SURPLUS CONVERSION HANDBOOK ". 3.00 0
UNLIGHTED GlOBE .""""""""..",.." """,,19.95 0
ATLAS " '" """"""."""""""..""."" '.",, 15,00 0
CO DE RECORD _ 3.50 0
REGULA R LOG SHEETS (100) """ .." ,, 1.00 0
SSB lOG SHEETS (1 00) 1.00 0
HAM'S IN TE RPRETER _ 1.50 0
TVI HANDBOOK 1.75 0
BINDER-YEAR WANTED _ _ 4.00 0
OX ZONE MAP _ 3.00 0
DIODE SOURCE BOOK 2.50 0
USA·CA RECORD BOOK __ 1.25 0
- N e w YOr k Ci t y and Slate r e si d e n ts mu d add
sa les t ax applic able t o y o ur a r ea .
SIRS: My check (money o rd er) for $, _
i s enclosed. Plecse send the following items to:

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

MOBILE HANDBOOK

Th is new Mob il e Hand book by Bill Orr.
WSSA I. has been getting raves from
top exper ienced mobile o pe ra tors.
W r itt en f or advanced, as well as be­
ginning m obile operators, much o f
th is informa tion cannot be f ou fld
anywhere else. Th is is NOT a conec­
t ton of rep r ints.

I
I
I
I,,,,,,,,
I
I
I
I

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

CQ ANTHOLOGY II

This is a book literally loaded with
schematics fo r all the currently popu­
lar p ieces of surplus gear. Most ama­
teurs are wel l aware of the problems
encountered in purchasing seemingly
inexpensive surplus units, only t o find
that no schematic d iagram is avail­
able. Try ing to figure out t he circu itry
cold turkey can be many-t imes m ore
d ifficult than the most involved puz­
zle , and purchasing a single tnstruc ­
non book can run as h igh as $3 .50.

Wri tten by Don Stoner, W6TN S, w ho
was almost one full yea r i n the p rep'
ara tion o f th is terri f ic vo lume. Th is is
not a t echn ical book. It ex pla ins side­
band. showing yo u how to get along
with it . , • how to keep you r rig work­
ing r igh t ... how to know w hen it
isn' t . . . and lots o f how to buud -tt
stuff gadgets, receiv ing adaptors , ex ­
c iters, amplifiers.

SURPLUS SCHEMATICS

SIDEBAND HANDBOOK

VHF FOR THE RADIO AMATEUR

Top favorite CQ a rticles from 1952 to
1959 •.. including some you m ay
have m issed ..• com piled in to one
new information-packed book ! No
more need t o t ry t o locate sold o ut
back copies o f CO. Th is Antho logy
includes past articles o f lasting inter­
est to every ama teu r rad io enthusiast.
Ove r 250 pages of t ext. Over 75 differ­
ent a rticles. A d efin it e Must for yo ur
shackl

If you are, or are planning to be a
VHF operator. you can' t afford to be
without th is dynamic n ew handbook
written especially for fOu . Filled from
cover t o cover w ith al new and origi­
nal construction material presented
so you can understand it. Written by
Frank C. Jones. W6AJ F. nationally
accla imed for h is VHF p ioneer ing .

---

".
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Seasons
CQ Reviews the Transcom SBT-3
Transceiver (from page 51}

Mode l A. o s i lluslro led .

Construct ion

T he construction. workmansh ip and layout
must be seen to really be appreciated. All stages,
except the fina l. are assembled and wired on
printed-circuit boards which are those made to
Mil Specs of glass-epoxy rather than the chea per
and less desirable synthetic-resin boards or­
dinarily used . All soldering on the boards has
been neat ly done by hand and there is no maze
of tangled wires fro m the breakouts of th e
interco nnec ting wiring harness.

Another Mil Spec proced ure we've not seen in
ham gear is that the leads for the small glass
d iodes are looped once before they are inse rted
in th e circu it board . T his relieves stra in on th e
glass bodies of the diodes and leaves add itiona l
lead length for dissipating heat during so lde ring.
The loops also offer a convenient place for at­
taching a heat sink. such as a pa ir of lon g-nose
pl iers or tweezers. when soldering is being done.

Like the RECEIVER TRIM (preselector tune )
and the LOAD control. the r.f.• a.f. and mic gain
co ntrols are adjusted by thumb-wheels. Numerals
appear on the face of each whee l fo r refe rence
sett ings. Ot her cont rol s have conventio nal knobs.
If the carrier nu ll should require readjustment at
any time. it may be done with a screw d rive r
through an access hole without re moving the
cabinet.

The v.f.o. dia l is cal ibrated in 5 kc steps and
is driven with a pinch drive that provides a very
slow tuning rate of 40 knob revolutions to cover
each band. On 80 and 20 o ne turn of the knob
covers abou t 5 kc. on 40 it tunes about 2.5 kc
per turn . T he dial window has two ha irlines;
one is used for l.s.b. on 80 and 40. the other
for u.s.b. on 20 mete rs. One thing that is lack ing
however. is a means fo r setti ng the hairl ine or
the v.f.o. frequenc y for calibrat ion purposes.

Phone-type jacks are used for the antenna
and the speake r con nections on the rear apron.
A mic jack on the panel accom modates a 3-way
phone plug ( PL-068 ) . T he power-cable con­
nee tor has split-forked prongs fo r posit ive and
secure contact. T he case has mounting feet fo r
tilt -up posit ioning at fixed location s and a gimbal
bracket is availab le for mobi le installation.

Power Supply

Two types of power supplies are ava ilable; one
for mobile use from a 12 v.d.c. negatil'e·g rou nd
source; the othe r for fixed use with 117 v.a .c.
and which has a built-in speaker and a console
ca binet. With 12 v.d.c. operation o nly the
T ranscom d.c. power supply should be used be­
cause of the special fil ament voltage needed for
the p.a. tubes. The size of the d.c. supply is on ly
4" X 6·14" X 6.JA ", mak ing it fea sible to mount
behi nd the dash. The spea ker in the a.c. supply
is 4" X 6" and there is a relay with co ntacts
for actuat ing a linear amplifie r. Size of this uni t
is 4V." X 7" X 8~ " ( I I.W_D.)

_.

Model B ident icc! to model A. except
contoi ns no ton e source o r speo ke r.

Rentals
Available

AUl>lIntlolls rn a.v 1,1' ol' llline<l from
A. J. Gironda . W2JE. Exeutive Secretary
1417 Sionybrook Annul' , Mamaronetk. N. Y.

QCWA
Qu.rl n r'enturr W lrel l'u ,\uOl' latlon . Inc.

1 .l r l'n~ l't1 alllatt'un who h..l<I an amateur lieem e 25
or more H'ar . &11:0 are t'ltlt lh le rur ruemhetshln.

EllIry F ee $3. 00 ::I Yea rs H lIl'J $:1 .0 0

N EW -TRONICS CORPORA J'lON

Greetings

front

the

HW 12-22-32 owners
Complete triband t ransceiver
conversion plans. p.p. $10.00
(*New Tribo nd er Monuol 32 Pog es)

Send to :
Tribander

Box 18, Queen s Villa ge Sta tion, Ja ma ica , New York, 11429

Folks

"the home of originals"
3455 Vega Ave., Cleveland, O hio 44 11 3

F or f u rther in(ornul tion. check n umber 3a. un pH.ge 106

.;., n _ _ 0 ,

ILEARN CODE
•I QUALIFY
•
I FOR•I EXTRA
I CLASS
I LICENSE

I
I

84950 I
83950 I

I AUTOMATIC TElEGRAPH KEVER CORPORATION I
275 Madison Avenue, New York 1001 6.:..--_.._-----_.,_..__.. .. ,.:.

For f urthe r in forma tio n . check n u m ber 34. o n p ag e 106
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ONf!.IfI/AY -to GREATER Efficiency!

NEW C-P BROADBAND

BASE STATION ANTENNA
Soon to be announced-the new, higher-performance
broadband antenna by CoP. Commu nicat ion Products
Company, Marlboro, New J ersey-Tel. (201) 462-1880

D'.... ISION OF PHELPS DODGE El ECTRONIC P RODUCTS CQRPORIoTlON

For furth .... informa tiun. check number 51. un paICt> l Ot:.

•
227 North Sonlo Fe

- •- •

EUREKA!! TV CAMERA KITS, $1 6.95 UP
Enjoy LI~ f un of bul M ln, )"our cwn · ' I h l.''' T\' nmr"• . ~hl.t 01
trw l"UlII lHlf lPIlII ean be foun.... f l l h l In )"our ewn junll.bUl:. W e f ur­
nllh (Hlb th.. har,I -lo-loral," pun and u.y -Io-follow f'OlI .trul'"lIon
plan.. .. <l llT..,mt II.1t to C' ......" f rom . Indu.lIn.. printed etrecn
n-.lt'll . I' la n••1110 anll"bll.' n o are l l' l,. (or $3.1I0- r ..run,lab ll.' with
lattt kit or ,)..t .

l-l..nJ lOr for roIllllrrhl'n.hl' talatocul'.
8 ... 3!l6· C. ATV RE ..3EAR CH , SMIth S iau City. Nd ... . 68776

EQUIPMENT WANTED · HIGHEST PRICES EVER!
TURN YOUR SU RPLUS GEAR INTO READY CAS H . W E ARE READY TO BUY NOW AN Y OF THE ITEMS LISTED
BELOW. CALL COLL ECT NOW CY 9 ·0300 AND GET OUR HI GH BID. W E PAY "CASH·ON ·TH E·BA RREL:' AS WELL
AS SH IPPI NG CHARGES.

N ...VY : -ven- TIt.\ :"~~IIT'n:H~. •\ :"/~1 ·:\' · 5 . 7, 11, III H.\II.\1l
1u,)"l lwon BOll. I, 2 , 1:;00 O 'atn'''"I« 1u" la U A:\' /l 'U'\ ' llll , .\ :\' /
:oII'A ' ~ ' s. 9'

... N / QRC : 3.~ , 5 . 6 . 1 , lI , 9. 10 . 19. 26. ~6. ItT· IIG, G1, es. 10 . A~I ­

M i n n. T ·:ltl" C /I ·ItT , I'J· ·l tJ'J /IJ!t . ItT·196 /I'ItC · 6, l'I' -1I 2 /n1t,
ItT - I H / I'HC - lI , u-msvnu. ItT·nr. / I'!tt ' -9 . It - IO'J / G lt . ItT- 1161
!' ltt ' · IlI, n -nu/ou. T -211,\ jti IW-21 , T ·195 /01t. 1t -21 IlH/ nlW_
:11, 1t- 125 / l m , l IU ·1 2H,\ /llIU' -21 , T · 23:; jGlW-IO, :-m -22 /1'T

... N / T RC· 24 : T -:102A .\ 1l- :l:12 . It -411'I!, \ IK ·1 33. 1'I ' · HIl ,B , xu c ­
122 , A\I · 91 2, \ It: · lI 2, A M · 91 3 , 4. 5 . J -5 32 , .\ '1' · 414 , .H I· 61l2jT I 'C­
3 . TA · 219 /t.

COMMERCIAL A IRCRAfT COMMUNICATONS:
CO LLI NS : I1L- ~ . 1 . 51 X -t, 3. 611l•. t . ~ jUS -3 , 419T-:1: , 11l!"2, 3, 4.
5jK IJ -I . srex -r. we-r er. 61" :10 1-1. !H It-3, 6, 51\' · :1:, 3. 4

"'R C : n-ao.s . ( ' -59A . ItT- lI _-\ , e:!l A), C -6H:. 1t-3 "A , T -:!1.-\. c­
IUlIA . T · : 5C. n · 35 .\ . n·3~ .\ . 1t · 3 IA. L-lI , 1:"' · 1%. 1:"'-13. &. T Nt
(" n .

IN D IC...TORS : 11I-2:;0 , I . I U ·3S1. 1))-251', 10-301, 10-351, 10 ·
111I3 . 11)· 631" . 11)· 310 , .:TC

.\1 .1. CUI . I. I:"'S I ;'I: U. &. cuxT ltul,s

T ES T EQU IP M E NT. .cx /l· IU I ·:!.' , a x 1 1· IU I· 26 . :0:0·1.\ 1.\11:" .
.\ :" / 1' 1001' 1101. .vx f r-H~I - Il I , :0:0 · ~.\ I lOIU I. .vx 11' lUI · 32, a x /
.\ U M· Il . :0:1; · 13 f .\ U ," . .\ .... f t-mr -~ Il, .vx f .\ lUI · ~.;. xx / AHM . :!~.

A x 1.\IU I·fI,'".. .vx f _\ lUI · :; . :0:( : . 66 / .\ mr. .vx / , · S ~ I · :!6, a x /l ' I ' ~ I ­

~Il . .\ .... " ' 1'.\1 ·99 . .\ '" 11' 1' ~I · ~ .\ . ~I" , 1l3. \ . .\ x I I ' :O:~1 · 1 6 . A :'"/
nUl · t:r . .\ x I .\I · M . t>li. .\ .... / .\ I'~I ' till . TS - .23/ 1' , -r»-r5. . .\ :'"/
1 ·I'~I · J2 . T\· · 71 1'. -r v -e vt-. .\ .... / I · H\ I· IO. In; - Il / I · . .\" /.\1001 ­
:;1. 'rs -ne. T~ · 3:llJ . T:-l -6IlJ . T~ :l.'12 . T:-l· tl21, .\ x / I· IU I· 52 . T~ ­

:.1U.\ ..vx ,, · IU I · H . .vx II·S \ I -IIII..\ x / 1·1\.\1·1 • •vx / '1' 1001-3, SIl .
21/ '1' 1001. \n; ·6 /1 · • .vx,, ' 1001· 11.•exI t ll' l l· 15. l !t: · :lu.\ 11' , ax I
I ·S~ I ·:H , .\ .... I l"101l l · .; ll. 1I' · I II / .\HT · 2I1 , TS ·~~1H . TS ·~ U :III , TS ·
lIum. T:O: · 5Il;,IJ . '1':0: · 531. :ol H ·1 2.\" · • •;TI ~. WE AL SO BUY "' l l
H · P . BOONTON. "'RC. M E"' S U R E M EN T S , TEKTRO N IC S , GR ,
PRO . FXR RFl, N"'RD'" BIRD. B"'ll"' NTl NE. "'LFRED , ETC.

"'I CR... fT EQUIPMENT : AS /.\ItC -3 ~ , H . 3.li , 5:1: , 51l , %1, rs. 81.
t:TC.. AS /.\Ie" · H . :1: 1. 59, 61 , .\ " / A I·:\,· 10 . l'll. 1I 1. 2%. A :"' / .U·S .
:!O .~ , sr. reo . "'NO "'LL R E L"' TE D ITEM S S UCH "' S INDI C....
TORS, RE CEIVERS. IF STR,r S . ETC.

MISC. : SH U ~Y .... (' Ifnu:o:. 2 K 25 K I. YST IW:\,s. 2 K58 K I.n~THO:"'S ,

\'A -:!2t1C. n . t : , " 1I- 16A " lI l1L\ T UIIS , lU:,uI. lIO &. lIO n . C ­
fi,i H I /,\ I ' 1t ( ·U:"'TIlOI. I!UX};S . T;'I: -1 31 /AI'!t TU :"'I:"'O U:"' IT~

SPA CE ELECTRONICS CO. • 4178 PA RK A VEN UE · CY 9-0300
BRONX, NEW YORK 10457

F or
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Performance

The performance of the Transcom SBT·3
measured up to the given spec ifications. In ad­
dition. on receive the relat ive gain between each
band was found to be with in 2 db. A.g.c. figure­
o f-meri t was 6 db a.f. output rise with an 80 db
increase of r.I. input signa l ( 10- 100.000 J-Iv ) .
On transmit. two-tone tests ind icated excellent
linearity.

Operat ion all y th e rig tunes lip easily and
quickly without any fuss. There appea rs to be
no hesita ncy when the p.a. tube filamen ts go on
for transmit. The mic gain is ample and no
matter how loud you yell into the mic. there is
no flattoppin g caused by the p.a. itself. As with
any a.l.c. system. the degree of compression can
be overdone. so it must he hand led discreetly.
in wh ich case on-the-ai r reports indicate a nice
sounding signal.

On recei ve the a.f. qualit y is excellent and
sounds very clean. The a.g.c. opera tes very
smoothly without anno yi ng pumping and the
recovery following a transmission is instantane­
ous to the ear. The v.I.o. tun ing is velvet smooth
and the slow tuning is ideal for mobi le work.
T here is some noticeable parallax between the
hairline and the dial calibrat ion ma rkers. and
the numerals for the 40-meter band are a litt le
too high in the dial window for easy recognition
in mobile use. However. after you get accus­
to med to it. it is not bothersome.

What we like most about the SBT-3 is that
it requ ires littl e space. particularly in our com­
pact car.

The T ranscom SBT-3 Transceiver is priced at
$299.50. The SBA·3 a.c. power supply in console
case wit h speaker is $99.50. T he SBO·3A mobile
power supply is $99.50. Mobile mounting kit
costs $3.50 . T he manufacture r is Tra nscom
Electronics. Inc.. 375 Hale Ave.. Escondido,
Califo rnia 92025. - W2A EF

Propagation [from page 70 1

Contest Calendar [f rom page 67 ]
Once again we ma ke the req uest of all of you

who did an y operating in our contest. to please
send in your log. your few contacts might be
the ones we need in our cross-c heck ing. And
don't unde restimate your efforts. you m ight be

• •a surprise winner.
The Christmas holiday season will soon be

upon us, may yours be a very happy one. and
ma y the New Year bring loads of new OX.

73 for now, Frank, WIWY

South- OK- IO( I) · 06-07 (2 ) 20-22 ( I ) 22-06( 1)

" " 10-14 (2 )· 07-09 0 ) 22 -0 1 (21 00-02 ( I >t
Arazil, 14-16 (1) · 09· 10 (2) 01 -04 (I )
Arsen- 06-07 ( I ) 10· 14 (1 )
tina. 07· 12 (2 ) 14·1 6 ( 2 )
C hile 12·14 (4 ) 16-IR( 4 l
& U ru- 14· 15 0 ) 111-19 0)
"may 15·1 7 (2) 19-22 (2)

17-18 ( I I 21-06 (I )

M,· 09-1 1 ( I) · 06-07 ( I) 1 1-f)0 ( I ) N il
Murdo 06-07 ( I ) 07·09 ( 21 00-02 (2)
Soun d. 07-10 (2) (IQ-12 ( 1) 02·05 ( 1 )
Ant arc- 10-14 (1) Hi - I II (1) .
t ica 14-16 (2) 111 _19 (2 )

16-19 (I) 19·11 en
2 1·2] (2)
2]-0] ( I ).. ,

-- .-_.
,.---"' -";:'.._'~-.-":~ "

RAD IO AMATEUR 116 k
~

ca 00 INC
, • Dept. C, 4844 W. fu llerton Ave.

• Chicago, II I. 60639

I....." . . .... ..
', ~.uu.s

'+t.:11ff
WORLD PREFIX MAP- f ull color. 42" x
29" shows prefixes on ea ch count ry .• .
OX ~ones t ime zones, cities, cross refer-
encec l a'bles postpa id $1.00

RADI O AMATEURS GREAT CIRCLE CHART
OF THE WORLD _ from the cen t,~ r of t~,e
United States! Fu ll color, 29 x 25 •
listing Great Circle bearings In degre b~
for six major U.S. cit Ies ; Boston, ~as
ington, D.C., Miami, Seattle, San ran­
c isco & l os Angeles. t ., $1 00pos pal .

UNITED STATES MAP- All 50 Stat es with
call areas pref ixes. OX and t ime zones,
FCC lreq ~e ncy allocation chart. Plus
interest ing information on all 50 ~ta tes .
f ul l color , 29" x 17" postpald 50¢

WORLD ATlAS- Only Atlas com.piled fo.r
amateurs. Polar projection, S iX eonu­
nents prefi xes on each count ry: .. full

• postpaid $1.50color, 16 pages ·····

Complete reference l ibrary of m~ps-s;~
of 4 as listed above" ......pcstpald $2.

See yo ur favor ite dealer or orde r direct.

R~DID ~M~TEURS REFERENCE l1BR~RY

Df M~PS - ORDER YOUR SET TOD~Y !

• Great Circle Bearings • "Q" and "z" Sia:nals
• Great Circle Charts • World Time Chart
• Prefixes by Countries • Int'!. Postal Rates

United States Listings • . . $5.00
OX Listings •• ••. . ... ... .• 3.25

See your favorite dea ler or order di rect ( add 25C for mai l ing)

WI/TIFOR
FRII

BROCHI/RE!

,
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THINK SMALL•••

•
2

SPECIFICATIONS *

NEW *-from GONSET
• Two new power ampli f iers-model 903A for 2·

meter, model 91 3A for s .meter

• The GS B -201 Linea r Am pl if ie r- p rovid es 2000
w.att s PEP(SSB) fo r 10 to 80 meter operati on

• Gon set Si dewi nd er e.rneter SSB·AM·CW Trans­
c eiver w ith all the f eat ures o f t he z-m et er .

Here's coverage of t he enti re 2 m eter band in
four, one megacycle segments, operation on
5S B, AM , or CW, and al l packaged in a sha rp li ttle
chassis only 9 " wide, 5" high and 7K6" deep.

The Gonset Sidew inder 2 m eter transceiver is so
compact that i t 's idea l for m obi le as wel l as fi xed
stat ion appl icat ion . Sepa ra te 11 7 VAC and 12 V
DC solid state power supplies sna p on to t he rear
of chassis, o r may be remotely posi ti oned to sim ­
plify installatio n.

And look at some of the features Gonset builds
in to provide top perform ance: com plete push ­
to-talk opera tion, fu ll 20 watts P.E.P. input. c rys­
t al la ttic f iltering, vernier t uning, transistors at
primary stages. stabi lized VFO and h igh -sensi tivity
recept ion.

Freq uency Range
M od es o f Operat ion
Ca r r ier Suppression

Sensi tivi ty

Selec tivity
Output impedance
Aud io Ou tput
Antenna Input

Impedance

143.9 75 to 148 .0 25 Me
AM , SS B, CW
50 db
0.5~v fo r 10 db S+ N

N
3.1 KC c ryst a l bandpass f il ter
50 ohm s
2.5 wa tts int o 3.2 oh ms
50 ohms u nbala nced

~GONSET,~NC.+-,' Complete description s and spe ci fica t ions on
all Gonset eq uipmen t i s y ou rs for the asking.
Write t o Dept. 73 -7. © 19 6 5 GO NSET. I NC.

t 'ur f u r l he r i n fo r- m a t ion ,

A SlJb5idi~ry of lJ.'i?W Ling A/ft c, Inc.

1515 Sou t h Manchester Avenue , Anaheim , Californ i a
check n u mber- :U, un pa jze t 06
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COMMUNICATION COMPONENTS COMPANY
P. O. Box 872 1 Dept B Orlando, f lo rid a 32806

Daylight Showers

. Ma y 19-21

.J une 4-6
... .. .J une 8

.J une 30-Ju ly 2

Cet ids
Perse ids
Ariet ids
T a urids

Noru : Year-to-year var iation is negli g ibje , m ak ing
this d at a cha n a n accura te two meter sho we r
DX re te rence for any year .

N igh' Showers
Quadra nt ids . J a n. 1-4
Lyrids April 19-23
Aq ua rids May 1-6
Aquarids Jul y 26-3 1
Per eids Aug. 10-14
G iacobin ids Oct. 9
Orion ids Oct. 18-23
Leonids Nov. 14- 18
Gcm inids Dec. 1O~14

METEOR SHOWER DATA

VHF (from page 731

with the present a ntenna , but the echoes a re
now about 2 to 3 db out of the noise in a 60
cycle filte r using the pa ramp with abou t 45 0
watt s output from the transmitter. I can get
sligh tly less fecd line loss; I still thi nk the feed
fo r the d ish can be improved for a couple of
more db a nd the transmitt er can pu t out m ore
power. I a lso think I mi ght be a ble to improve
the recei ver front-end a bit." Vic's letter goes
0 11 at great length . Shame we don't huve space
to mil a I/ of it .

PRIC E:
$39.95

16.95
8.95

7.95

Wor ld 's " BEST BU YS "
in GOV'T. SURPLUS

Electronic Equipm e nt

For furthe r in for mat io n . ch eck n umber 55, on page 106

~ SUB CARRIER DETECTOR 0(

FAIR RADIO SALES
P. O. Box 1105 • LIMA, OHIO • 45802

The model CPR Speech Comp ren or TRIPLE S your overage
SSB o ul put power; boosts your overoge AM modulotion
from 25% to 75% .
• NEW lo w no ise ci rcui ts
• Uses inferno I balterv
• Compre uion leve l awitch ,J
• f or high ond low imped o nce

mi crophone s
• Attack t ime .15 seconds;

refeo se t ime 1 to 3 seconds
• ONLY $1... .95
NOW AVAILABLE wi th PL68 or pl51 output for PH
circu it ; inpu t connectors supplied $ 16.25
ALL FULLY WARRANTED • • • MONEY BACK GUARANTEE

:-It>1ll1 for f u ll ll", _n lptl" ll of our p ro<l ul' t li ne .

TRANSFORMERS:
SECONDA RY: PRIMAR Y : NO. :

. tsu« vcr 1.1 A eeu ,. 50 -60 r)"c 5214
:!IJUO vcr 50u ) 1.-\ I t 5 v 60 C)"C 5 :!O ~
tucu vcr 400 MA 115 v 60 ere 889 4
51/0 vcr 1;0 ~L\ 8894
lUll vcr 25 j ),1.\ 115 v ec C)'C 223959
12.6 H ..'T 13 A I s \" 4 .\ 223959
2. '::' v 111.\ I :!O Y 60 C)'C 9611.144 2.95
,",. , v :! L!\ .\ ItS V su C)"C 1U 9 U lI 6.95
6 .6 Y III .\ 115 v 60 C)'C 9 T35Y 158 2.95

12.8 \ T T 2(1 A 120 v 60 eye 1043 8.95
24 \ OCT 6 A 115 v 60 (')"C 3992 4.95
un v 12 .\ II " v 60 C)'C COX442 8 .95

SOL A CONST A NT VOLTA GE r'n. : Hm-:!51J Y 60 er e.
s ee. : 115 Y 2000 Y.\ 30),1811 75.00

I' r tces .... 0 . 11. , U lna . 0 . ; 25 % Deu ualt on C. O. Il . I ; :llIuhu ullI Onl..r
$;;.00. Fur C,\ TALOU, Sl'uo.l :!ric (ect ns or stamps ) .\: receive aue credit
on ' "OUT n[ ,lf'r ' A ()(I rl'~ s 1l ''t'>1. C'Q

For r u rt her in ro r m llt ion . check number 56. o n llage lOr.

ox - - OX - - OX - - OX

SHORT PATH QSL-ing

KIT,

Add programs of commer~

cia l.free music thru your
FM tune r. Detector, sell­
powered, plvgs in to mult ip le_
output 01 luner or eOlily wired
inlO disc riminoror a nd permits
recepl ion 01 fomoos beck­
ground mUl ic progroms now
tronsmitted as hidden p ro­
g rams on rhe FM broa dca st
bond Irom COO l I to cocst. Use
wi th AN Y FM tune r.

WIRED UNIT $75. 00
wi~h p reluned eells. , no a li,nment necenory $49.50

crYl lo l-control led rece lven ava ilable

MU SIC ASSOCIATED
6 5 Gl enwood Road

Upper Montclair, New J e n ey
p ho ne 744_3 387 a rea code 201

Thirty

For co-colum nist K2ZSQ. th i.... mont h 's re por t
ma rks m y 6 1st VHF colum n for CQ a nd 14th
in d irect collabora t ion with K2UYH. Th rough
the yea rs we ha ve grow n with CQ and more
recen tly with. AI Ka tz. de veloped a colum n that
is pe rhaps more ba la nced and com prehe nsive
than ever. Yo ur support of our effo rts has been
increasingly en couraging over these yea rs . a nd
we bo th wish to ta ke this opportunity to sa y a
heart-felt tha nk you.

Nex t mo nth we wi ll outline a n entirely new
v.h. f . program fo r 1966. a program that we
fee l will offer something fo r everyone. includ ing
m an y new awards a nd advance contest info .

For now, let us wish you a most Merry C hris t­
mas. (Two meie r men m ust catch the Geminids
& Arietids showe rs to insure a ha ppy N ew Year ) .

73 . Bob. K2ZSQ and A llen. K2UY II

Ne w !! A Dire ctory to hel p with you r QSL·ing . S ub.

sc ribe now to the " Q SL Mana ger's Directo ry." O ver

1000 QSL mana ge rs listed . Only $ 2.00 per year ($3 .00

foreign) with FREE additio ns and cor rectio ns every th ree

mo nt hs. Se nd o rde r to :

BOOKBINDER PUBLISHING CO.
DEPT. C, P.O. BOX 54222, TE RMIN AL ANNE X

LOS ANGELES,CALIF. 90054
(Sorry no COOl . Found er W6GSV .)

Novice Urom page 78 )
English it wo ul d a dd much to o u r en joyment o f o u r
hobby. I think th a t lea rnin g a n Intern a tiona l langua ge
will do much to fu rther the ca use o f wo rld pea ce. W e
m us t be ab le to understa nd o u r ne ighbo r if we a re to
re a lly ge t a long with him. K a], a ll of the construction
a r t icles th a t I write will have a ll e lect rica l values a s
pa rt of the part s lis t , th is I p ledge fo r a ll o f the nice
lett e rs tha t I have rece ived from the peoples o f o the r
la nds. I DO appreciate your m any lette rs .

N ot a ll of o u r le tt ers p ra isc the co lu m n as do cs the
above. once in a while I' m wrong. w nness t his k nee

}<' o r f u r- t her- in fo r m a t ion , check nu mber 57. on Il.I< lCC t U6
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Give "him" or "her"
THE ALL·SEASON

INCOMPARABLE

GREATEST VALUES EVER OFFERED
The design. cra ftsm anship and
technical excellence of Telrex -

" Beamed·Power"
" Balanced·Pattern" Rotaries

COMMUN ICATION SYsTEMS

rex LABORATORIES

have made them t he sta ndard of
I comparison t hroughout the world!

Every Telrex antenna model is
engineered. precision machined.
tu ned and matched, t hen calibrated
for easy and correct assembly at
yo ur site for repetition of our
specificat ion s wit hout 'cut and
t ry ' and endless experimentation,

ASBURY PARK, NEW JERSEY 07712. U. S. A.
number 36. on palU' 106

SINCE
1921

BEAMS

For fu rther in formation. c heek

Also, Rotatnr-Se lsyn-lndicator
Systems, Inverted·V·Kits,

"Baluns,' Towers. "Bertha" Masts,
12·Conductor Control Cable
and Co-ax, Send for PL66.

•1203 East Douglas

TELEPLEX teaches CODE

TELEPLEX CO• • 739 Kazmer Court • Modesto, Cal if.

TEL EP LEX pf'rforml no ml rarl" . It Just If'f'mJ mlraruloUI . twn
rompa rf'<.! 10 aflJ" ot hf'r mf'l boIl. O f't the farU. Iktn 'l ...te your
t ime au,l mon",.. Wr lle tOtlaJ for d"Krlptl~e IIte ra lu re. It·, rrre
I nd Intf'r",t1nll'.o ·-•-•

NOWl A SSB TRIBAND TeVR KIT FORONLY$179.9S
9 NEW mEl] 75 3

IN STOCK AT
AMATEUR RADID
EQUIPMENT CO•

Wichita, Kansas 67201

TEXAS CRYSTALS
to control frequency!

whether you operate
a space
rocket •. •

... or a radio rig ••.
YOU NEED

Why TEXAS CR YST ALS? Simply because
you ca n be sure of the ir doing the job per­
fectly, just as they have in n ume rous space
projects. And, TEXAS CR YST A LS a re
uncondi tionally gua ranteed! Rega rd less of
you r crystal needs - C B, a mateur, com­
me rcia l 2-way. low frequency . marine . a ir­
cra ft. e tc.-see your pa rts dealer for T E XAS
CR YST A 1~<; .

I f your dealer can't supply your needs, send his
name with y our requ est for catalog to our plant
nearest you.

• CB • AMATEUR
• COMMERCI AL

• RAD IO CONTROL
• MILITARY

• MINIATURE

• LOW f REQ UENCY
• AIRCRAFT

TEXAS CRYSTALS
1000 Crystal Drive

fort Myers. Florida 33901
Phone B13 - WE 6-2109

.. 1 17 W. Jefferson Blvd.
los Angeles. Cal iforn ia 90016
Phone 2 13 - 73 1-2258

For further information. cheek number 37. on palle 106
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F or f u r t her in for mat io n , check n umber 58, on pRICe 106

GREENLEE CHASSIS PUNCH ES

GREENLEE TOOL CO. iiG~RE~n~LE'lE
2 028 C ol u m b i a Ave., Rock ford, ll ii nol-:-

Help Wanted
If you have pro blems with getti ng a license o r geuing

the rig to go let me try to get someone nearby to help
you. Now , no one can get you a license except you rsetr,
but ma ybe you can use some personal advice o r help.
w rtte, w a lter G . Burdi ne, W ((ZCV, w aynesvitte, O hio .
and give us the in for mation .

T ho se needing help now a re : Earl J ones. J r. GIt .73
~H R ingo , Mexico , M issou ri 6~26~ needs help with
code an d theory fro m a local ha m.

Ron nie R. Abbott , R ,F,D. .;t3, North Va ssa lboro.
Mai ne if> a ha nd ica pped aspi rant that cou ld u se so me
help from a local a nd p ossibly the loan o r d o nati o n
o f some used equ ipment to set up a station. Loca ls
h ave a ch ance to do their Hoy Scout deed o f the yea r.

My good frien d . Lawrence " Pettv' Morris. WA91NV,
Hex U14. R R.;t I. L uwrenceburg , India na would like 10
ob ta in by a ny means lega l. a hoo k o n the Cle~g

Interceptor " A". li e sa ys that with a book he mi gh t
he ahle (0 pu t in a better signa l but fo r about 7S miles
he seems to consiste ntly put in a n S-9 signa l here .

T o tho se who ,,"e t this magazine within the next two
month s let me be the first to wish you all the best o f
season s gree tinlts and may you have the best yea r o f
your ham radi o life this new year , J u st remember. s h e
a litt le o f yo urself a nd time to help make someone
else happy and you will be hap pier fo r the deed .
Merry Christma s a nd Ha ppy New Yea r.

73. W a lt . W~ZCV

sent by Joe Picior, WH2G YP , l R) Monroe Street,
Fra nklin Square . LI. , New Yo rk . It was add ressed to
the Edit or a nd forwa rded to me.

" Edi tor CQ : I appreciate you r nice N OVICE cc lum ( n j .
( Rea d inl[ it helped me get sta rted.') But how a bout
he lpinl[ them ril[ht? P lease check solid state power
supply d iod e polarities in the ge nera l purpose power
supp ly in the September ' 6~ issue ( vol 2 t #9 ) page H9.
Than ks best 73 's J oe.

P .S. I read you r magazine every mo nth a nd keep u p
the v.h .f. gea r."

T h an ks, J oe. fo r the information. Yo u are rfgh t , the
d rawing o f the d iode!> a re reversed b ut the mark in g is
corre-ct as shown . Check thi s in you r copy and reverse
the- drawing of the- diodes bu t leave- the + sign as
shown. I a lways 110 back to the o rigina l copy and draw
any corrections and reference the correct copy in t he
article . I checked my power su pp ly a nd it is correct
§Q I lo!">t no diodes. Hy the way . I atso have a power
supply just like this excep t I use a bridge a nd ge t
twice the voltage and use the ce nter-ta p for the 32~

volts for the exciter. This fo r a unit th at uses a linear
final. Te ll you more about th at later. I'm gla d you read
the column, J oe. Like I said. we all make mistakes,
Thank s agai n .

RTTY [f rom page 86J
T he a.f.c. circuit will tune the receive r in I

o r 2 seconds. If. however. the frequency should
suddenly be cha nged severa l hundred cycles. it
would take about 10 seconds for the receiver to
be retuned. because the delay circu it associated
with V I must disch arge before this tube can
become act ive. A steady space lasting about 5
seconds can be sent wi thout causing the b.f.o. to
depart excessively from the correct value. If
this signal is prolonged to about 10 seconds. the
b.f.o. tuning is changed so that th is space be­
comes approximately 2125 cycles . It will then
requ ire a steady mark of 10 or more seconds for
the correct tuning to be re-establ ished .

The AN /FGC·I a.I.c. circu it is connected to
both channels A and U at the rad io rece iver
audio outputs. A knob. marked AfT. is provided
on the a.f.c . panel so tha t the circuit may be
made inopera tive by turn ing it to O FF. T he
OlSCH button is provided to short ci rcui t the
output momentarily when testing. in order to

•

o
o

C)

ALL
NEW

CAT~

FREE
Mica

Mak e accu rat e, finished holes in 1!J2 m inutes
or less in met al . hard rubber a nd plastics. No
ted ious sa wing or fil in g - a few turns of the
wrench does the job. All standa rd sizes .. . rou nd.
square. key. o r "J)" shapes for sockets. switches,
meters, ere. At your electronic parts d eal er.
Litera tu re o n TCt:jll CSI

rweiRLo-RADIO U\BORATORrESl
: 3415 WEST BROADWAY, COUNCi l BLUFFS, IOWA 51504 I,
I 0 Rush m e you r Free 1966 Cat alog

I Na m e I
I Address I
l~~ ~~~ ~ J

For f urthe r in (ornll.. non . cheek nu mber 59 . on pa ge 106
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sa ve the time which would othe rwise be needed
to d ischarge the 3:! mf ca paci tor in the output
c ircuit.

On the Bauds
WllZB o f Hrai nt rce , Ma sa., is o n 110 wi th a Model 19,

a 32v-3 running 165 wa ll s. and an NC- 1I0 . O ldt imcr
WIIiGW of Roston , ~1a ..s. . i<; on 7140 kc Su nd ay mo rn­
i n ~s with narrow sh ift. W IS:"I N of F ra mingha m, vt ass.,
u\e<; a Boeh me Model 5C conv erte r with his 51)-4 .
K I~tQK o f wat er bury. Conn., uses a Model 15 with
a G S Il· toO a nd a n NC-300.

W 2YEQ o f Babylo n, L. I. , uses a 755-3 a nd a Model 19
wit h an HT-32 dri ....i n»: a pa ir o f 813's. W 2NQW o f Po rt
J e rvis. N .Y., runs 100 watt s to a n 811 and has Model 14
printer and TO. W 2TAP o f New Yo rk Cttv works 20.
Atl antic ' Surplus Sa les, 250 Co lumbia Street, N .Y.,
11 23 1, has Teletype manua ls in stock. W 2QFR o f N ew
Ro che lle, N.Y .. ma kes the required 14 co pies ( fo r co m­
ments to the FCC ) o n his Mod el 28, using an e nd less
tape loop. W 2J G E ope rates 80 from W 2GO V in F ree­
port. L.I. , using a KW~t ·2 . W 2JRZ o f Spring Valley,
N .Y., is o n 80 as is K200;ro.: of Staten Is land , N .Y.

O ldt imer W 3CRO o f S pringfie ld. Pa., runs a KW to
a 4·I OOOA o n 80, a nd has a new pa ir o f SP-6OQJX re­
ceivers for dinrsity recept ion ; a nd. a new vtodet 28AS R
to 11:0 with his o ld ~todel 26 a nd Model 14's. \\'3AZR o f
Telfo rd , Pa ., is building the T win City T V. K3USX o f
Camden , Dej ., wa s o n 146.32 with a TOQ t ransmitt er
{a. m. I . K30 J X o f King-of-Prussia, Pa., uses tape o n SO.
K 3MI U o f Bed fo rd , Pa ., is a lso on 80. W 3UQX nf
A llentown, Pa ., ru ns 400 wa tts o n 80 a nd has Mod els
IS a nd 19. WA4TPS o f St. Petersburg, Fla ., and W5SK U
o f New O rlea ns. La ., both wo rk 20 meters.

W 7PRV o f Bou ld er City , Nev .• reports th e Iollow tng
Nevada stations with ~tode l t 5 machines : WA7ARZ,
W A7B E U , W7CTK, K7DS E. W7H QS. K7NYU ,
\\'7PR~t . K7P YF , K7RKH. K7Z0K. and W 7PBV.

W HTGT o f N ew M a rtinsville , ( W ETZ), W. v a., ha s
some Model 211 p ri nters and TD's for sale . KtiRF U of
New Ph ilad elph ia , O hio, uses a W2JAV tube T U with
switchahle filters fo r 850 , 340, a nd 170 cycle sh ift ; a nd
a Marauder on 80. 40, 20, IS, and 10 meters. Cha rli e
repo rts increased act ivity o n 29.050 kc. (W, wo uld likr
'0hear f rom ' he rest 0/ 'he RrOllps in Ohio, N . Y ., and
N .C . reported using ' h is / requmcy l or / .s .k .) KRCPC
o f Rochester . Mich ., has problems with his W E J 8620~J

loop supply (Who can help?)
W 9GFS o f Eva nsville . Ind ., uses a Model 14 strip

p rin ter o n 80. Ph il sta rted in with a Model 12 In 1953.
W A9CGW of Jac ksonville, II I., has a Model 15 and ill
looking fo r a sc hematic o r his Boeh me 5C converter.
WitL FH o f Ajgo na, Io wa. is using the late WttRP's
AN /FG C-I in diversity. T he W0BP Net ( Minnesota )
me ets o n 7140 kc with na rro w shift Sunday mornings.

OX printed fr om 20 mete rs at W2JTI' during la ic
AUllust : FG7XX , G ua delou pe Island; II WT, Fjrenze,
It a ly ; 0 2HIO, England. .

Comments

O ur mail bag has contained man y nice letters
of appreciation for th is se ries of RTTY Columns
on the AN /FGC·1. Iatura lly, a un it of th is
magnitude could not be covered in a regular
m agazine art icle, even if in two parts. So, know­
ing that the re were qu ite a few un its of this type
kicking around , sim ply because no man ual was
avail able (or because it was so bigl }, we de­
cided to pass a long our info rmation and ex­
perience in the form o f a series of RlTY Colum ns.
Having one in actual operation for severa l years
a t W2JT P was a great help, too.

All that remains to be covered is the power
supply, and perhaps a short run-down on the
line-up procedure. So , stay with us, and if you
have the opportunity (a nd the room!), grab o ne
and enjoy this phase: of RTTY.

A Very Merry C hristmas, Byron, W2J TP

THREE BANDS
200 WATTS

­••

FOR THE HW 12,22 or 32 TRANS­
CEIVER with a new idea from
DYNALAB •••
- with DYNALAWS Sensational New T hree
Band Conversion Kit fo r the HW 12, 22, or
32 Tra nsceivers.

A few hours of construction and color
coded wiri ng result in a three-band unit fo r
the " H\V" transceiver. A turn of the band­
swi tch produces the sa me circuitry of all
three transceivers.

Here are the results:
• Coverage: 14.2 -1 4 .3 5, 7 .2 -7.35, 3 .85·4.0 Mc_

(FUll 75 meter coverage wit h THW12)

• Operation: l SB on 75 and 40 USB on 20

• Power Input : 200 watts PEP
• Calibration: 2 Kc on original dial
• Stability: 200 cps after 20 m in. warm-up under

normal ambient condit ions

• All other specificat ions remain the same

FEATURES AND HIGHLIGHTS
* Well la id out assembly modeled after the famous

Heat h manual
* gO·day pa rts guaranteed and replacement

warranty
* Free techn ical assistance and factory repair

service at min imal charge

* Highest Quality components t hroughout

PRICE $49.95 Ppd USA pro per

ElSEWHERE, ADD $ 1.50 FOR SHIPPING

HW12 owners order kit model THW 12
HW22 owners order kit model THW22

HW32 owners order kit model THW32

• • •
For fu rth er in fo rm a ti o n s e e " Rec e nt Equ ipme nt" on
pa g e 54 of October QST. o r writ e :

DYNALAB COMPANY
215·28 Spencer Ave. Queens Vi ll age , N.Y. 11427

F or further infor mation. eheek n umber 60, on page 106
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"

QSL' s BRQWHIE_WJ CJI . .• 311 1 l ehigh, Allentown, Pa .
Samples 10¢ with ca ta lol ue 25¢.

Adver tis inr; htn : Ncn-ccmrnercra t ads IDe: per word ln­
eluding abbrev iations and add resses. Commerc ial and or·
ganization ads, 35¢ per word. Minimum Ch~l'Ie $1.00. No
ad will be printed unless accompanied by full remittance.
Closinl Date : The l Oth day of the second month preced ing
date of publication.

Because the advertisers and equipment contained In
Ham Shop have not been investig ated. the nubusners of
CQ cannot vouch for the merchandi se listed th erein.

Direct All Corresponde nce & Copy to: muriel e. mark. c/ o
CQ Ham ShOP , 14 venoerventer Ave ., Port Washington, L L.
N.Y. 11050.

WANTE O- l aboratory t est equ ipment. Electronicraft, BOI 13,
Binghamton. N.Y. 13902.
YOUR- CA LL ill NED N~YO~u~,~,~a:;;",,~.:;;tt~.~,,;-;;,,;-;;"~am=.'I~"~"~'~O~"~,~aa~" f"; I ~I,~d
tubing. Ufht s up from R.F. when you' re on the ai r. $1.00 . AD iA·
BATIC EN ERPR IZE S Box l SI Albany, California.

QSl 's samples SASE. Moye rs, 846 Rising Sun, Telford, RD # 1
Pa.

PRINTE D CIRCUIT BOAR DS Hams. h periments. Many d iff eren t
orcj ec ts. Catalog 10( P/ M Electronics, BOI 6288 Seattl e•
Wa shington 98188.

ELIM INAl[ Mobile Vib rator Noise. Revolut ionary device outmodes
nOise.c realln l vibra tor. Com plete ly tran sistorized unit plugs di­
rectl y Into v brator socket. No movi ng par ts. Same size as vi·
brato r. 12 Volts. Not a kit. Comes comp lete ly wired ready to use.
For nelallye ground only. State make and model of transce iver.
$11.9 5 PPO.·$5.oo deposi t on all C.O.D. orders. r et-rrc r Systems,
2180 Bronx Park East. Bronx. N. Y.

QSl's?!? samp les 25¢. netuxe 35¢ (refunded). Sa kkers, W8DED,
Holland, Mich igan.
QSls. Samples. Dime . Pr int ShOp, Corwith, Iowa.
EMBOSSED QSl Card s. Free Samples. Ace Print ing Service, 3298
Fulton _~oa_d_ ,_Cl eve l and, Oh io 44 1 029~'-.:=:-",,::--;;n.;"';;;::::::T
" GOLD EN CALL" QSh , samples 10¢. Samco, BOI 203-G Wynant­
skill, N. Y. 12198.
PICTURE of yourself. home, equipment etc. on QSl ca rds made
from your photograph . 250-$7.50 or 1000- $14.00 postpaid.
Samples free . Write Picture Cards, 129 Copeland. la Crosse , Wis.
CR EAT IV E QSl CARDS free, new ca talog and samples. Persona l
attent ion given. Wil kins Crea tive Print ing. P.O. BOI 787·2,
Ata scade ro. California.
QSl CARDS $2.50 per 100 In three colors . Samples and ca ta log
free. Garth, Box SIC, Jutland , New Jersey.
QSl CA~OS. As low as $2 .50 pe r 100. Samples fr ee. Radio Press,
BOI 24C. Pittstown. New Jer sev.

QSl CUDS 100 a-ector, glossy $3.00. Wor ld globe In sliv er:
report fo rm on reverse side; Free samp les. RUSPRJNT, BOI 7575
Kansas City, Missou ri, 64116.

Ham Shop

QSl' s CB, WPE Samples Uk Nichola s & Son Printery P.D . Box
11184. Phoenix. Arizona 85017.

QSls $2.00 per 100 postpa id. Free sam ple. Hobby Print Shop,
Umatilla, Fla. 32784.
QSl - Special 100 two color-$1.65. Quality. Free samples . xan­
uck. 801 461, Dayton, Ohio.
DON'T Buy QSl cards unt i ~' ~yO~uC7se~.O-=m~y'f""~.C7sa~m=p l".7s ."B~O I~I.~S~. ·B~O"X
9363, Au stin , Telas.,..........,,-::;,,-;;;;;w;;:--;;;-;;;;;:;:--.-;;;;;;;
'~lECT-RONI-C-CHAS·s-is PUNCH ING and drHll ng service . Pane ls
cut . etc. Build that magazi ne a rticle! Send chassis or req uest
estimate. Hole (l 6ths) diameters t o 'hw

, 5t : to l 'h w
, 2St : to a -,

5Ot; SQ., St perimeter Inch in aluminum to 3/16. Steel 20 ea .
add 50% . Mark slzu a nd centers, a llow clearances. Payment
with materia l, minimum $2.00, unde r 2 Ibs returned postpaid.
Meta lwerk, P.O. BOI 1372, Cedar Rapids, Iowa 52401.

QSls. large Selection, including photos, ra inbows, glossy stocks,
cuts, etc. Fast Service . Samples, dime . Ra y. tU HlR, BOI 1176
Tw in Falls, Idaho, 83301.

DSl ' s a-ector glossy. 100 $4.50 . Rut4ers Var i-typing Service.
Free samples. Thomas Street. Riegel Ridge. Milford. N.J.

1i~_ND REO DSl' s: $1. Sa~ ples , dime. Mein inge r, Je sup. Iowa .
QSl' s- Ha m and CB , rela ted products . Free Samples. Ap ril Sign
Co. 56290 Van Dyke, Washingto n, Michigan.

QSls Samples 25¢. Rubber Stamps: Name Call, Address, $1.55.
Harry Si ms. 3227 Missou ri Avenue. 51. l ouis, Mo. 63118.
QSl's " . 18 samples 10¢" ... Filmcraft ers .. . Martins Ferry, Ohio.
QSl ' s WSl 's XYL·OM' s (Sample assortmen t apprO lCi mJtely 9:V4i;)
covering des l ~ni ng , planning, pr inting, a rrangin g! maJlln ll: eye­
ca tching cormc. sedate. fantabulous. OX·att ractin g. Protopay,
Snazzy, unparagoned ca rds . (Wow!) Rogers. KOAAB. 96 1 Arcade
SI.. SI. Paul 6, Minn.
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Th r atre

L,S Vegas
Nevada

9, 1966

LOU IS PRIMA

MAIL COUPON TO JOHN ROMERO
HOTEL SA HARA • lAS VEGAS. NEVADA

January 7, 8,

H~:.I rA'-'AAA

AOORFS>.S _

Arr. date and time 19 lh of slay _
Accommodat ions desired (chec k one)

sing le 0 d oub le 0 twin 0
Re~jstra t ion fee of $8.50 enclosed.

(Please make checks pavable to SAROC.
HOTEL Sill ' ,IRA)

....1: ·~:·tAUARA
~ - _L AB VI!!:GA$ 'NI!!:VADA

coneo Room

LISA MINNELLI

Reg istr. tion f •• of $8 .50 includes:

\\'d rome cocktail upon a n-iva i for Sahara guests,

Two cock tai l parties.

;\ l idniJZ.ht Soh"w and drinks in the' famed Con go
Roum .

Sunday 5.\ II:\ R..\ 1I 11 ;,\T Hreakfast In rhe Congo
Hoom.

C',oll1p l iJllt'n t3T)' Rift fWIIl l lotcl Sah ara.

:\IA HS Iuncueen ••• A I,SO Slledal ladlt"!\; ' d a ) Ilro~ram

• • • techntcal ta lli.li • •• m anuta ceueers ' e , hlhih • • •
.\ Ia ..ter of Cr remonles R a) t:. .'I e) t-n 4\\'6 ' I LZI.

( Deadline Ice advance R'1>efntions, Dee, 31 . 1965 )

1,0 00 bea uti ful rooms with a sf't'd al S,.\RO C RO{)~t

RATE OF O :'\ l Y $ 10 !iinKle or double, p l u s tax
(Jan . 5-10).

••• •••••••• ••••••••••••• ••• ••• • • • • ••• • •• •• • • ••• • •• •••• ••• •••• •••••••••• •••••••••••••• •

Spetia£ 'P'ti:ll! ~ll't

AduaKce 'Regi3btnUtm

S.h a ". Am.teu r Rad io Operator's Conv ent ion

F or f u rthe r information . ebeck number 41. on l,aKe 106
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-KEY

100'. OF BIG P GIS
(RAMMED WITH SAYINGS

BURSTEIN.APPLEBEE CO.

DK78-2. _I.ni:l. pol• • doubl. throw 112.75
DK78-3. -.lnel. pol•• tht.. throw 12.75
DK78-6, _Ine l. pol• ••Ix throw __ 15.75
DK78·T. tnnd., ·n-ouov., Iwltch $15.75
An ll. b). with t )'pM BNC, TNC, N and C
eo.xl.1 ConnKton at II"-hU, h,,-her COlt..

Produ('h at you r dealer or wr ite :
DOW.KEY COMPANY

Thief River Falls, Minnesota

GIANT NEW CATALOG

s ..... m.nlal DK78 ...r .... «lllJlt.1 •.-ttr h",
with ...e.. lI..nt r .f r h _ r _rt..r l. tks en"" . ·"..r
• • ·itr h"" ,. r I. Utlnlf. 1 k w . ~ o h m 1m·
prod _ ",",. \ '5 11. I..u th_n 1 05:1 _t 1~ mr.
Isnl _t lQn « r t .. , lh_n !to db . , 500 me. _Ill!
«....t .., th_n 80 db 4, 30 me. Wit h d l.l
pl.t. _nd !mob. \\"t . 10 OL Slu : 3" d l• . x
1'0" dHp.

NEW MANUAL
COAXIAL
SWITCHES • •
( Not W afer Switc hes)

For lu r ther Inlormatlon , cheek number 42. on fJ lllZ"e 106

Dept. CQ, 1012 McGee , KoniO. City , Mo. 6410611'
10 Hush m e :F R E E IVGli H-A Catalog. • .

I N ame • •

I IIAdd'M'_ IfREE
I C it~· S t ill e I
I PI.-o,. be ."•• to ,how you. Zip N o . "" , .•••••••• • • • • •••• •• • • • • • ,------------------F ur l u rther In fo r mat ion . eheek number 43. on page l OG
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GLOBAL WRIST WATCHES. features 24-hr . Wor ld Time Conve rsion .
Free brochure. (Ment ion "CQ") NORDLUND. 7635 West Irving
Park . Chicago. ill inois 60634 .
TO a00 aBE S, TRANSMlTTlNG;-;S"'P'-,C"'I".'"L-'P'"U"'."P."'S"'C-;N;:ew-::--;.;:o", :-. d'",
Guaranteed. 6CW4 - $1.40; 6146 - $2.55; 417A - $3.95; 826 ­
$6.00; 6360- $3.45 • . • Free Catalog.• •• VANBAR mst., BOI
444Y. Stirl ing. N.t 07980
CLDSE0UT discont inued ~f ,""I :-s;;' z~" .~.;:.~m;:s;:. ~n~ew=-';;"':;·;-:.=nd;;-;I~·;:.:;';:,m::;-'·
num; three element twenty meter, $22; Two element, $16; Three
element 15 meter , $16; two element, $12; Express Colle ct Sh ip­
ment. GOTHAM. 1805 Purdy. Dept. CO, Miami Beach. Fla .

RTTY GEAR for sate. Write for lis t -Issued monthly . 88 or 44 Mhy
teretes. Five for $1.75. postpaid. Elliott Buchanan W·6-vPC­
1061 Mandana Blvd ., Oakland . California 94610.

WANTED : Many Types Mil i tary or Commercial Su rpl us• . . . Ai r·
borne. Ground. Try the Si lt Boys then wri te or call. collect. AREA
703-650 - 5480. Give us YOUR price. We pay case and freight. • .•
pun Bradstreet ral ed. RITCO, P.O.B. 156, Annandale. Virgin ia
22003.

MANUALS. for surplus electronics. Li st 1 0~ . W31HD. 4905 Roanne
Drive. Washington, DC 20021.

FREE! Giant bargain catalog on transistors. d iodes recti fiers.
compor'lenls; Po ly Paks, P.O. Box 942P. lynnfield. Mass.

FINE NEW BOOK 4000 words German-English lor Hams and
SWL's. Send $1.25 or II IRCs for your copy to Chris tian lanller l .
OE9Cll. Dornbirn. Nachbeurstrasse 28. Austria.

CRYSTAL BARGAINS. Free list. Nat Stlnnette, W4AYV, Uma tilla.
Fla. 32784.

WRl BLUE BOOK PRICES SAVE MONEY ON QUALITY USED GEAR.
Take 10% without t rades. G76-$179.oo; "Sidewinder 2m"_
$299.00 ; 62SI -$6S0.oo; 32VI -$149.00; Apache-$149.DO;
Valiant - $199.00; HT·38- $269.oo; S8-400-$299.OO; Invade r 200
_ $285.00; 200V - $499.00: HT·41 - $229.00; Loudenboomer _
$299.50; Pro 600 JX - $199.00 i SXI 0I A- $219.oo; SSI R-$545.00;
HO·IO-$SS.DO ; and hundreds more. FREE LIST: LEO, W0GFa. Box
919. Council Bluffs, Iowa.

WANTED An APR ·14. 13 receivers . SG·13, H·p4, SG· l . SG·2.
MO·83. 479 Coll ins. In any condition. T·368.(: xmtrs . R-390.
390A. R·388, 389. 391. Receivers . RT·66 tnru 70 Rt units
RTtn-GRC·9. GRC·lO. GRC·19. RCA . Bendix. Collins Aircraft
Rad io and Radar Equip. Hewlett Packard. Gen eral Radio, Tek·
trcnb. etc., Test t cutcment. GRC. PR C. GRR. TCC. ARC. sets
ARM. PRM. URM. UPM. URM. SG Test sets any and all types.
'fou name it . Call E. Charol . Tech Systems Corp., 42 W. 15th
Street. N. Y. I I. N. Y. eH 2".1"':;,"""C;:;OI:;:""C21." F rn,,;;;;;;;;;,;:;r.;;
CRYSTALS-LaW-FREQUENCY 16.00000kc HC·17U hermetically
sealed holder. only $2.50 each postpaid. No cha rge match ed
pa irs. Also 700,000 other crystals In stock-lists ava ilable.
Quak er Electronics. Hunlock Creek. Pa.
C RYSTALS~·T r a n s fo rm e rs . pyranol condensers. etc .• t op Quality
surplus. Write for auuettn No. 865. R & M Electron ics. Box 5234.
KnOlvJ1le. Tennessee 37918~.====_
DISTR IBUTOR WA NTED.- No Compet ition . To servi ce and set up
new accounts In ex clu sive territory. Inve stment secured by fast
movtns inventory of amaz lnjt plasti c coat lnll used on all types of
'Surfaces inter io r or exter ior . El im inates waxing when applied to
any type of fl oor . Til mlnates all palntlng when appl ied to wood,
metal or concre te su rfaces. Minimum In vestment -$500/Maxi ·
mum Investment $12.000. For detail s write or call : Phone·314
~X·I·1500 . PENGUIN PLASTICS CORP.• 3411 North lindberg
Blvd .• St. Ann. Mi ssour I 63074.
FO R SALE Com tllete Instructions Including 28 page booklet and
22" x 36" scnemau c for converting the ART·l3 tran smitter to
a.m. and s.s.b. Sa ti sfac tion eua ranteed. $2.50. Sam Appleton.
501 No. Maxwell St•• Tulia. Texas.

ATTENTION HAMS! We buy. sell ham gear . Repair and alignment
facilit ies available. Hold Advanced and First phone. Used Gear
always reconditioned. Money back guarantee. Kitl(raft Company.
P.O. Bcx 406- Canal St. Stat ion. New York N.Y. 10013.-- -.-
CASH, SONY TRANSISTOR TV's etc . swapped for G·R. H-P. L & N,
etc. Eq uipment, specia l tubes, manuals. military electronics.
Ena: lneerlng Associates. 436 Patterson Road. Dayton, Ohio. 4541 9.
HIGHLY EFFECTIVE HOME STUDY REVIEW for FCC commercial
phone exam preparat ion. Free lite rature. COOK'S SC HOOL OF
ELECTRONICS. BOI 747, Riverhead, New York 11902.

GIANT 20th Anniversary Catalog. TV Cameras and Electronic
Equipment. Free copy. Den son Electronics. Rockv i ll e, Con n.

WHOLESALE ELECTRONICS, Resistors ae. Multimeters $9.95,
speakers 49,. erectrorvncs 10, . Hundreds of items. Catalog 2SI! .
Refundable. ROYAL BOI 2591, EI Cajon, Cali fornia 92021.

THIS COMPANY Is looking for Ham & CB cartoon artists and ideas.
$10.00 per Idea IF ACCEPTED. For information. write AMB RU
PRODUCTI ON S. 10 Burbank Street, yonkers. New York 10710.
Tecllnlnl Manuals- lowest pr ices USA. t eletypewriters. receivers.
t ransm itters, ted equipment and etc. large lists. Se nd 101t corn ­
stamps. Quaker Electronics. HUfllock Creek . Pa.- - --
CRAZY • • • NOT QUITE. LET'S DEAL. • •• We want to become
Nevada' s la rgest ham store! Look! •. • Swan, transccm. Galaxy,
Haiilcrafter. Hammarlund.. .• No honest deal refused. Wri te:
Sierra Electronics. P.O. Box 2121 Sparks . Nevada.



SEL L: Eli mac 4x250B tubes. Guaranteed good . $6.50 each, $10.00
pair. Prepa id in U.S.A. Send check or money order. Everett
St idham, 1r., W5Jl Q, 722 South 30th, Muskogee, Oklahoma.
INTERE STI NG OFFERS GALORE in t he new "Equipment Elchange
- Ham Trader " ! Rush $1 for next 12 issues. Brand, WA9MBJ,
Sycamore, Ill inoi s.

SEll: R390A receiver, excellent condit ion with manual. $600.00 .
Larson, 330 No. Salta" Avenue, Los Angele s. California 90049.

Need any band coils fi tt inR HRO-7 and component s or unit for
ART· 13 AC power suppl y. G. Evans, W4WVS , 803 Rossell e si.,
Jacksonvi lle, Fla.
WANTE D: A f ew RK-65 or 304 Tl xmitting tubes for high-power
fi nal and spares. Wr ite card stat inR quantity condition and
price. All repl ies answered. John Mayes, W4VJA, Route 13,
Kn oxvi lle. Tenn. 37918.
STAMP COLLECr-o AS:-w2;~"'s~w~a=p:-:<s t~a~m=p~s'(~yo~u=r'c~h=o~;c=e") 'I~o~r ~a=m~a"le~u~r
and mil ita ry rad io equipment , suppli es, t ech manual s, etc .
John Rei ll y, 35·19 167th Street , Flushing , New York 11358.
LEARN CODE th e V meth od , money back trial , guided sending,
records, tapes, wr ite . Page Elect ronics In stitute 90037.
COlliNS 7SA·4 OWNERS: Don' t t rade up! Investigate our con­
version that makes the 75A-4 a real dream, W2VCI- 30 Pitcai rn
ave.. Ho-Ho-K us, N.J. 201-652'8494.

IMPORTANT INFOR MATI ON
for All HAM SHOP AOVERTISERS!

Beginning with the January 1966 issue of ca. the
ad rate for COMMERCIAL ADVERTISERS wi ll be in­
creased to 35 ... per word! No advert is ing will be
accepted unless accompan ied by full payment­
Payment to be computed on a per word basis, al l
abbrev iat ions, numerals in sequence, to be con­
sidered as individua l words in cost computat ion.
Copy must be received pr ior to 10th of second
month preceding issue in which advertising is
to appear.
Checks and/or money orders are to be payable to
CO Ham Shop, and al l co rrespondence in connection
with Ham Shop should be directed to: muriel e.
mark, c/ o CO Magazine 14 Vanderventer Avenue,
Port Washington, 1.I. N.Y. 11050.

Wante d: Co mplete se t , preferabiy bound volum es, ca for 1945
th rough 1963. Must be in excellen t conditi on . Write Charle s
Mill er, W4AXV, 2875th GEEIA Squad ron , Box 460, APO San Fran­
c isco 96323.
" S & H" GR EEN STAMPS. Needed for Missionary Ham Station.
Have your friends help too . Father Jude, WA2YN O, SI. Pa ul' s
Abb ey, Newton, New Jersey 07860.
JOINDl.fif1MATEUR-TH RIFT -C[U B ~ Pa y cash and save. Writ e f or
detai l s. Joe Dimare, Box 20672 Dallas, Texas 75220.
REMOTE CO NTROL UNIT, brand new $5.00 . Postpaid . (Cost Navy
$125.00) MoC, 923 W. Schi ller, Phlla. 40.
ANTEN NA tu nlnli: unit, bran d new $3.00 post paid (cost Navy
$85.QO). MoC, 923 W. Schi ll er. Phil a. 40, Pa .

- -
WANTE D- QSTs for private col lection. 1920-Jan. 1917·0ct., Nov.,
nec., 1916·Feb.• May. June, j uly. K2EEK, ca Magazine, 14
Vanderventer Ave ., PO!t Wa_s~~~_to,!, 1.I 1. , N.y.• __1l0:c5~0~. cc-=
ME RRY' XMAS and A HAPPY NEW YEAR from W0CVU . On the ai r
since 1913. Sti ll a wonderfu l hobby through these fifty years.
PICTORIAL STUD Y In Amateu r Radio. Free Detail s. OwTght Cross
K~CZU, 121 2 l ynch St. , St. l oui s, Mo. 63118.
RTTY CHANNEL fiLTERS, octal mounted, specify f requency $3.00
each. t erete s 88mh, uncased, 5 for $2.50. WA6JG l, 3232 Selby
Avenue, Los Angeles, Ca lifo rnia 90034.
MDBILE TRANSISTOR POWER Supply p2a~, '~s-. ·T~ra~"~s"fo=r=m~e~rsC"7,"~d'"P~a~r .
t ial Kits . Unequaled prices. Send stamp lor info rmat ion . C. F.
Grice, 13114 Indian Creek Road, Houston 24, Texas.

-_. ,. ~--

PR INTED CIRCUIT Mat erials. Three sampl e pieces and detail s.
One Dol lar. Betty l ou Nol in, 35 Arbor Dri ve, New Hartford , N.Y .
13413.
CRYSTALS, Transformers, Pyranol condensers, etc.. top Qual ity
surplus. Write for Bull etin No. 865. R & M Electronics, Box 5234,

Knoxville , Tenn~e~ss~e;e~3~7~9~t~8~. ,.-;;=-.--=,,======,.=
NEEDANY BAND coils fitl ing HRD·7 and components or un it for
ART·13 AC Power Supply . G. Evans, W4WVS, 803 ncssene St.,
Jacksonvill e, Fla.
ATTENTION FOREI GN HAMS OX Clubs. Make ext ra money f or
ham equi pment by selli ng me used stamp mixtures whi ch you
gather. Send for detail s. Bob Murphy, Box 57732, Webster , Texas,
77598.

•
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# 124

ERSIN
MULTICORE

Pi.... '
applicobl.

la:Ul

rYMH,fR Ufcroll'ONlCS

PENNWOOD NUMECHRON CO.
7249 fRANKSTOWN AVE., PITTSBURGH 8, PA.

CALL-IDENT
TYMETER@

10-MINUTE STATION
CALL REMINDER

10.minuf. ,.p.ating timer bun.......arning to . ign In your (aU
I,tte" , Walnulor ,bony plaltlc ees•• H4". W7 3/. " , D4".
Wt. 3 lb•• 110V, 60 cy. 1 yeor 9110ro"'...

At Your Deale r, or WRITE TO

BUY IT AT RADIO-TV PARTS STORES

MULTICORE SALES CORP., WESTBURY, N.Y. 11591
For f u r ther in fo r ma t ion . check number 44, on page 106

For f u r ther Infor-ma t ion, check nu mber 45, o n pa&,e 106
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$59.95
COMPLETE KIT PRICE

CONTENTS
• 8 FI BE:tGLASS Arms Special­

ly rei n f~rced a t b ut t and
a lemen' intercept po ints

• 2 Q uod Arm " X" Mounts
• Boom to Mast "I" Mount
• I Instruction Ma nua l

W RITE FOR BROCHURE TO DAY

U. S. FIBERGLASS CO.
5101 N.W. 36 AI/e. MIAM I. FLA. 33142

C leve l and Institute of E lectronics I
I
I 1776E.17th St. .Dept. CQ·109 I

Cleveland, Ohio 44114 I
I Please send FR EE Electronics Slide I
I Ru le Book let. SPEC IAL BONUS: Mail
I cou po n pr omptl y and get FR EE I
I Pocket Electronics Data Gu ide, too! GET THIS FREEt I

I ..... E I
U' l__ " . ln l ) I

I _DOIlESS cou lOn I
I CITY I 'UTI UI' I
L_~I~~r~n~l ec~o~~~.~~g":"'..:..~~2!~_...!

F or fu rtht' r in fo r ma t ion , cheek n umber "7, on paKe 106

For further info rmation, c heck number 46, on paKe 106

U
FIBERGlA S
~

SUPER·QUAD

LOOK! ANEW ELECTRONICS SLIDE RULE
WITH COMPLETE INSTRUCT ION COURSE

Professional 10" all-metal Uecn cmcs Sllde Rule. Designed speci fic ally
for technicians. engineers. students, hebbyists. Has special scales not
found on any other rule. Enables you to solve electronics problems
quic kl y, accu ra tely . Made to our ligid specs by Pickell, Inc. Slide Rule
plus four lesson AUT O·PRO(; RAMM ED t nsteucuen Course WIth grading
service. and lop-grain leather (allying case • • . a SSO value lor less
than Sl Ot Send coupon 101 FREE booklet. Cleveland Institute of
Hectmrucs, Dept. CQ.I09, 1716 E. 17th St., Cleveland, Ohio U 1l4.

THIS COULD BE THE BEST
DX ANTENNA YOU WILL EVER OWN!

K7ZUR
WA8 HAX
K9 FXW
W9KOE
WA9HQJ
WA9JNS
WA9 KZI
WA9LXX
WA9N KN
K0PS.J

Detroit, Michigan

O ·-•

K IKDL
WIMAN
WA20KO
WA3 AKW
WA4EVX
WA4FKW
WA4VJI
WA4VWJ
K5ZFP
WA6ZOL

o

•
2040 Grand River

NOW! ASSB TRIBA NO TCVR KIT fOR ONlY$1 79.95

NEW Inm 753
IN STOCK AT

• M. N. DUffY & CO.

" . notice their im7J1"OVement
in intelligibility

and added punch?
Shure Brothers, tnc.,

222 Hartrey Avenue, Evanston, III.
F or f u r t he r informatiun , c heck numbo,>r 32, on page 106

COLL INS 325·1. 75S1, 516f·2 with speaker. Immaculate, without
a scratch. Guaranteed in perfect condit ion. $750 firm . tl:5BZW ,
2098B fa lcon Place, Kirtland AfB, N.M, 87118.
MOBILE Palco 80·10 rig, 12VDC p.s. $45; M"'''''C''hC"B'"OO:'' '$''';;;OC", "N"e'X"'2
VDC mobile p.s. $65 ; Heath Ste reo tuner $65 ; matching Amp $55;
Sony stereo recorder $125; Asst. mi kes, etc . $15. W9TGH, 720-B
Kensington, Indpls, Ind. 46226.

CHR ISTI AN Ham fe llow ship now being orsan ized among Ch rist ian
hams for fellowsh ip, tract ministry , mls sionarl efforts among
hams. Christ ian Ham Ca ll book $1 donat ion. Wri e Christ ian Ham
f ellowship, P.O. Box 218, Holland. Mich igan.
National NCI·3 ; NCX·A , almost new, never mobile. $325. Mint
HRO·60T with 4 coils , $275. K9ZNZ. 1135 Bohland, Bellwood,
Illinois 60104.
INEED, AND Will PAY Top Price for I TUSKA rece iver for my
ant ique radio collecti on. Same also app lies to GREBE. PARAGON ,
KEN NEDY, CLAPp·EASTHAM and similar material. Worcester, R.D .
I , f rankfort , N.Y.

WANTED: a-Phase Delta plate transformer, Primary 220V; sec­
ondary, 3 Phase Wye, 1 A, APp rox 1300 V each leg of Wye; or
th ree 1 phase transforme rs - same specificat ions . Also need
smaller 220 V transformers . E. E. Hanson, K7PDT , 3127 So . 2800
E. , S.l.C . Utah.

THESE 0 1\1'S
HA VE RECE NTLY
SWIT CHED TO A

444 MI C

HQ·129X in gud cooda wid spkr. $75. Pratt lost. Radio Club
W2NOD. Tel: 212 SH 5·1248.
COLLINS KW·, DELUU- TRANSMlnER. 1,000 watts AM or CWo
Would make a fine 5SB linear. $1400.00 or make off er. George F.
Norlon, W4EEE. Georgia Un iversity Stat ion, Athen s, Georgia.
- -
SELL: Brand New [ICO Triband 5SB tran sceiver wired and tested
$200. Central Electronics 600 l linear Amp l ifier $175. Gerald
William son, K4lXT. P.O. Box 203 , Williamston, N.C., Phone 792·
2446.
COLLIN S 755·38, 325-3. 516f·2 ac supply . late se rial number.
l eu t han 5 hours t ime $1,200.00 Firm. Perfect. TH 60X Beam,
new In ca rton $100 . Send money order or ce rtified check. Wm.
Edgar Lyons, Sr., 4200 Lorna Place, las Vegas, Nevada._. - -
PER FE CT CONDITION Heathkit HR l O rece iver wi th crystal ca libra­
tor and speaker $65. Heathkit 6M transceiver H'N-29A $35. Hy·
Gain 6M Ha lo, HH -6 $9.00 . All equipment in exce ll ent working
condit ion. You pay shipping. SCantlebury, tl:8WDtl: , 319112 S.E. 6th ,
Hillsboro. Oregon.

COlliNS 51J·3 R388URR , perfect, $400.00 . NCl·2000 nenect. 5
hours time $550.00. Prefer local. Will ship W7WRS, 4200 lorna
Place, las Vegas, Nevada .

Decembe r , 1965 • CO • 105
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F or fu rthe r in ror m lttion . cheek n umber 39. on pltl{t' IOn

Clly $ IOIO, _

No .... , Coll' _

A~rmolor 11
A Uit'd R adio .......••..... . .•.•• . . . . . • • • . . . • • • 108
Amatlrul' Had lo t:qu lpmt nt Co. . 99
AmplrrC's E llrclro nlc CorpOI'lI lkm 4. 5
A~latlc Corporation . . . . . . . . . . .. . . . IJ
ATV Re~arm . . . . . . . . . . . . . . . . . 95
Au'omatlc TdC'craph KIr) lrr Corporation 94

Hookhlndt'r P u hl bh lnc Co. . 98
Rur \ lC'in-A ppl C'b« Co. ... . . . . . . . . . . . . . . . 10J

Clt'\dand In"lilu' e of t:Jt'cl ronin 105
Culllnli R ad io Cott'r II
Communlcallon Comeonents Co mpan)' 97
Commu nication Pr udu cb CClmpanJ . . .. 95

Uo w Key Co. .. 10J
Ura t.e . K. I. • Com pany .. . . . . . . . . . . . . . . . .. 2J
n Un ) . ~1. N. &: Co. . 105
n , nala b Company 10 1

t: ICO Eleclronlc In\lrumt'nl Co., Inc. 6
Eltt' I·~ltCuUoUKh. In c. . . . . . . . . . . . . . . . . . . 19
t:leclronln;. Inc. . 95
t:l~ctronlc Su rl'Jus Sal~s .. . . . . • • • • . . . . . . . . . . . . . . . 9 1
t: lt'clro-Voi« Inc. I

"air Kad io Salt's ... . . . . . . . . . • . . . . . . . . . . . . . .. ... 97
. ·in ney COUl lllln)'. T he .. .... . . . . . . .. . . .. . • • . . . . . 14

Gnu\t' f. Inc. .... . . . . . . . . . • • • . . . . . . . . . . . . . . . . .... 97
O reentee T ool Co. 100

lI aJl Il"raflers ... .... .. . . . . . . . . . . . . • • . . ... . .... .. . 1
Ihln ~y R ad io Co•• Inc. 8 9
lIe lllh COm llllRY 15. 2(•• 17
IIr nr)' Ra d k) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tl8
lI oh 'l SlIhllrll 101

In\lru("lo~rllllh Co m lla nJ,' .. 88
In lt' rna tkm al C rJNtal Mfl,~. Co •• Iuc, 11
I.alllilkin I. aboratnrles. 10 ('. 88

.\ 18r l"0 I' ('od u l"b Co. . . . . . . . . . .. . . . . . . . . . . . . 91
\I ark Produl"ts .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
;\1I1\ler ~lohlle Mounls 10
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STOP T V I
COMPLA INTS

Justify your existence join our Club or any
Club and start your own local Emergency
Net- FREE information and Bulletins sent
to all our REC Club members. Moil 53.00
for your Membership and you will receive
this Exte rior Styrene Plote f REE Postpa id
in the U. S. or Canada. ($1.50 for each
Extra Plate.)
MAil BOX • OOOR • CAR • SHACK . lie.

SIZE 4 ;0, - X10Y:-

RRDIO

@£IIER&ENCr@

fOIlKUKICR nON

~---------_.'

Add'• •", _

hel.,. $1 00 l.r y• • r MemN n hip ..lIdin alld
Styr••• ,I. t. ,,,1 ' aid

o CHECK 0 MON EY O RD ER 0 I JlLS lfold in pop."

R E C Club
791. Soonl ot ....d . • l a. &"'010', C.. llfo.." I.. 9004.
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THROUGH
•

ON

•
~ < • ~ . . .. . .

•

WRITE US NOW
K IN G SIZE TRA DE- INS
YOUR PRESENT GEAR!

f OR

BREAK

NOW FOR THE FIRST TIME
2KW+ TABLE TOP LINEAR FOR UNDER $500.00
GUARANTEEDI 2KW+ PEP SSB INPUT and 1200
WATTS PEP OUTPUT, ALL BANDS 80
THROUGH 10 METERS.

EXCLUSIVE GALAXY LlNK·m FEATURES
• n Pt'olut;on ary n PIII circ u it, Sustains Hi-Effi ­

ciency 10-80 Meters.
• IJloJi t ('om pact 2 1\1f' '~;II ('a" el'e ,. made. R.F.

unit just 6 " x 10%." X lIlA ". Same as Gal·
axy 111 and V.

• NEW AI.s! (Automatic Li nearit y System) An
improvement over convent ional ALe .

• MOST TALK.I'OIFf:1I f: I'EU in t his small
size.

• Opf>rates ,In, at all times.
• Built-in a n lpn na Jl lrifrlain/: relay ,.

POWER SUPPLY
II parr fl u ty power . u p p ly
has 115/230 VAC primary,
conservative 2KW CCS rat ·
ing with grain-oriented sil·
icon steel core, solid state
rectif iers. All cables sup­
plied. Power supply can be
placed under desk for op­
erati ng co nve nience. Pro­
tected by attractive cove r.

GET
YOUR
FREE
'66 CATALOG

•
- -

W¢CFQ

,l IO RE DT T, i itn» ,FE, RE
• isrur, 2.0(J() Jr'a UII IJ";' J.L"t~Il . 1,000 Watts·CW, 1,000 Watts-RTTY
.. Complete tube replacement cost under $30.00.
• Uses ten 6 Hf S's in new, effici ent design.
• full Power from any 100·200 watt output exciter.
• Tubes fan cooled for longer li fe.
.. SIMPLIFIED. reduced power tune-up.
• One knob bandswitching, 80 through 10 meters.
• High efficiency PI-NET, matches 40/90 Ohms impedance.
• Bui lt- In, adjustable tow.pass f ilter.
.. 3 rd order otstortton . 3008 .
• 1151230 VAC power supply.
• Shipping wei ght (linear and Supply) Approx. 55 Ibs.

----- ----------------o Send inf ormat ion on Linea r Am pl ifier . I
BSend Quote on sepa ra te sheet.

Send new ca talog.

WORLD RADIO Name C.II I
LABORATORIES Addres I
34 15 West Broadway I
Council B lu ffs, Iowa 51504 City Stat e Zip iii---- -----------------­F or fur ther information. check n umber 38. on J)Blil'e 106
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send today for
your 508-page

lllEO
1966 CATALOG

the catalog every ham uses
biggest selection, biggest savings
It's your one dependable source for everyt hing in st a t ion
gear, for every t h ing in elect ronics. You know, too, you can
rely on our sta ff of over 100 licensed hams to give you the
kind of ham-to-ham help you want - in every way. Get the
1966 Allied Catalog now-it 's invaluable for your shack.

FREE send for it!

ALLIED

EASY TERMS, TOO
Use t he All ied Credi t f und
Plan-over 24 months to pay.

get every Ham buying
advantage-plus
top dollar for trade-ins

~-------------------~1 ALLIED RADID, Dept. 12·" 1
I 100 N. Western Ave.• Chicago, 111. 60680 I
1 0 Send FREE 1966 Amed Cata log. 1
1 1
1 Nome --;;;;;-- - - - - - - - - - - - - - - 1I ....It •• •• f I

: Address ;

RADIO. 1

LCity Sta te Zip _ •serving the Amateur for 45 years ...
F or fu rther information, check n umber 48, on p.ce 106
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Index to CQ Vol. 21-1965

49. J an .

29. JUly

. 35. A pr.

60, J an.
55 , J une
49, Dec.
5~, N ov .
35, Dec,
4K, J u ly
43, Feb.

AEHIA LS, ANTENNAS, TOWEHS,
THANS~II SSI O :'l' U :'I'ES

Antenna Section (Sche rer. W 2AEF )
Antenna Zoninll ; lI ow It W ork s ( Sto ffel.

W A 2JIT ) . 51, Feb.
Coax ial Cab le. H o w To Select {Ca millo,

KIR BO/ 9) _• . . . . . . . . . . . . . . . . . . . . . .32, May
C oax D ummy Load fo r 200 Me a nd UP. A {Lee,

W6VAT) .
FOUf Square for Six Antenna, A ( Daugh trey,

K2EEM ) . .
G4ZU X Beam (or 20, The (Schultz.

W2EEY I DJ ItBV ) . . . . . . . . ... . 16. June
H a lf waveienem verucar. A ( La Farra, W 5ZCC ) 57. Dec.
lI omcbrcw Sfor Antenna . T he ( " a ld win, K4ZQR ) 26, F eb.
Long Wire Antenna Tuner (NOV IC!'!) 77. J une
Perfect Dummy l o ad . The ( F ransen . VE6TW ) SO. N ov.
Perfo rm ing Pullcy, The ( Fox. W 8PlX ) 38, J une
Portab le B eam for Six xte ters. A ( Lumacnr .

WR2CQ M ) . . . . . . . . . . 045. Sept.
"Threw Away" Beam , The <Jablin. W2QPQ ) 63, Aug.
T racki ng A Po we r Pole ( F u lle r. W2FlJ ) J9, Sept.
..v .. Rea m Antenna, A ( Lu machi, WH 2C QM ) .... 30, Aug.

AUDIO AMPLJFIEHS-~IODULATIO;>\

In ve rted DSB On Two Meters Wit h The SCR-~22
T ransmitter ( Wa rden , W4"GI ) . .45, Feb.

Need An Audio Oscillator ( Sc herer, W 2A E F ) 47. Jan .
Sim ple Im p rovement For The A RTII3 Speech

A m plifi er , A (Greenberg, W 2E EJ ) , ... _. .... 28, J a n
W a ters Mod el 359 Com preamp, CQ Reviews : The

( Scherer. W 2A E F ) , 43, Feb,

COMMEItCIA L EQUIPMENT
A ntenna Section (Schere r, W 2A E F ) _ 49 , J a n.
Clegg Apollo Six Linear , CQ Reviews : The :59, Sep t.
C legg 22 'er, CQ Revie ws : T he 62, J une
Dow-Key DK78 Switches, CQ Reviews : T he , ~ 2 , Ma r,
Galaxy V T ra nsceiver. CQ Reviews : The 63, Ju ly
Jl a llicra tters 2 and 6 Meter T r a nsceivers. CQ Reviews :

T he , 41, A ug.
H eath kit HO -13 Ha m-Scan. CQ Reviews : The 57 , Sept.
J usun Mobiltran" 40, CO Reviews : The ... . 40, May
La fayette H A·3:50 Receive r. CQ Reviews : The . 60, Feb.
La fayet te Mechanica l Filter. CO Reviews : T he 43. M ar,
National HR O -500 Receiver , CO Reviews : The :5 1. No v.
National N C L-2000 Linear Power Amplifier. CO

Reviews : The .
New Components By Millen PoHg. •. . . . .
Teanscom, CQ Reviews : The ... . _ .
Tunaverter, CQ Reviews : The
Vera Boards ( Scherer, W2AEF )
Waters Ccdax Automa tic Keyer, CQ Rev iews : Th e
W aters C o mpreamp, CQ Reviews : Th e

cml~IEHCI"L EQ IP~I E ;,\T ~IO OlFIED

C ollin s KW \f-2 O n RlTY (.-tTY) 88, Apr.
C .W . Monitor For Grid-Hjock Keyed Transceh ·er. A

( D'O not no. W 2PRO &:. St ark , K20AW ) 62. Apr.
Drake 2R , Addinll Sil icons to the ( Fox, W IIPZX ) 65 , J u ne
E ICO 772 On T en, I' ut t inll The ( Beck, K 2Q\-I \-f) 32. A pr.
H amcraners HT. J 2, Modifyin ll: Th e ( Fml , W lI PZX ) 65. Feb .
Hammarlu nd Su per Pro , A Prod uct Detecto r For T he

( Sarovan , WfUP U ) . 34 , J u ly
lI eath DX--f,O Key C licks ( Sharp , W6[) \!Y ) 51, Se pt.
Heat h T woer. Souping Up T he [ Brown , Wf,HPH ) J~ , \-fa r.
Kn i~ht T·I ~n As A SSB Linear, The ( lI ul[he..,

VE2A UB/W5 ) ... . .... . . , . 42, ~Iay

Pla netary Drive , Add A ( Lowenstein, W 2HWII ) 30, ~l ar.

S.S.B . Tra n..mitters. F .S .K . Fo r (Combs) 36, F eb.
T uhcless Product Detector. T he ( Brown , W6I1PH ) . 41, M ar.
v olk sw a gen V.H .F. Mo b ile ( C urre tl. K6UIIZ ) 4:5 . Mar.
75A-4 SSH, I mp ro vem ent T he- { A grelius, K6SHA ) .. 53, June
75 A-4j l-fT.3 2 Transceiver, A (Spencer, W4HDX ) .. 30, Apr,

CO:'l'TESTS-OPEllATl;>\C
CO 6th An nual 1965 160 Met er c.w. Contest, Resu lts

o f the (O' Brie n, W 2EQS ) 32, Aug.
CO Sp ring 1965 V .H.F. Contest . Announci ng the

New 41, A pr.
Results .. . .. .. 42, N ov,

CO Summer 1964 V.Ii .F. Contest. Result s ( Brown,
K 2ZSQ ) . .. . 39, J an.

CQ Wo rld Wide SSO Contest. Announci n g The 47. Mar.
CO 1%4 World Wide OX C.W . Contest

Claimed Hilth SCores . . 74, F eb.
Re..ults . ' 2, J uly

CO IQ64 W orld W id e OX P hone Contest
Claimed H igh Scores . . . . . .. . 71, Ja n.
Result s . . . .. . . .. .. .. ..' :56, J une

CO IQ6,S W orld W id e DX Contest , Ru les , 31, Sept .
CO 12 Hou r V.II.F. Contest , A nnouncing the 6 1, J uly
Result .. 1964 French Conte..t (rO !'lTl'ST CUF. NDU) 7 1. J an.
United St ate.. of America C ounties Award Ru les a nd

Progra m, The . . ... .. .. 75 , J an .
WAZ and USA·CA A ward s Ho no r Roll 54 , Dec.
Yl·O\f 1965 Annual Contest , Rules 90, J an .

Results . .. . . .. . 91 July
Y l RL 25th Anniversary Party Re..ults ( n ) ,n , F eb.
Yl R L 26th Anni versary Pa rty R ules ( n ) 94. Sept.

DX & DXPElJ ITI ONS
Eyeha ll in the F a r Eas1 (Weese, K6AJ G ) 47, Sept .
Lo rd 1I0 we Ho lida y ( ll a ll, VK2AG II ) , 36. Apr,
St . Hele na Sojourn (Smillie. G 3J>EUj Z D7 BW) 33, Feb.

HAM CLIN IC
J anu ary. l' a J:e R4

NCX-J Suggestions and Operationa l H ints
Reverse , Linear a nd Audio T apers
SR·1 50 Intermittent
T ran sistorized Speech Clipper
Usinll 572-R Tubes as Replacements for 811A Tubes

Fd>ruar) . l"a J:C' 116
nx Transceiver Operation
OX-40 to 6 Meters
Power a nd Modu latio n Conve rsion H ints
Printed Circu it Roa rds
Product Det ector W ith A.G .C .
Vertical Antenna Matching

U arC"h, P a J:e 6S
Coma nche V.F.O. Intermitt ent
flX-40 Intermittent
OX· I00 Recnfier Rep lacement
lI eat h OP- I Scope T roub je
Se neca D ri ve
Sha wnee Squelch Acti on
S R· I:50 R.F, G a in Control
Usin~ the SII· IO SSB Ada pter
J2S Im proved C.W . O perat io n
325 Vox Re lay T ime Constant Control

April, P a J:e 82
Addi nil Add itional Ha nds T o T ransceivers
Cro ss Mod ula tio n A tte nuator
D ra ke 2-A Noise Limi ter
S CX.J Keyinlt Monitor
Semico nducto r Codin g
SR ·I ~O P i Network
T ruu.. i..tor For Linear Operat ion
Vo ided Wa rra nt ies
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I

.\ Iay. 1"3J:t' 73
AS IJ-S Radar Receiver to 420 Me
II Q-110 Calibr at or
i1 X·20 With 614611
KWM·2 On A .M .
NCX·] S M eter
SX-111 Noise Limiter
Texas e rYMal.. 100 Kc Calibra to r
T ra nstitrers in Oscillator Ci rcuits
Using Zener Diodes

J u ne. l'a~ 1P 72
C R·RIl Receiver Modifica tio ns
IIT~O Mk-I Quest ions
Interference: from a TV Set
NCX-J Power Inc rease
Spott in g S\loitch Fo r T he T -6()
SSB Rin1f Demodulator
Usinll Clevite Tran sfiuers
W a rm-Up Drift in l ow Priced Receivers

J ul). Pa ee A2
Adding a T Notch Fi lle r 10 the BC-453
Anenuattn s V.F.O. Signal Output In A Mtxer
Buyin g H ints
Buying Used Receivers and T ra n..miners
Counterfeit Transistors
Interpreting Ads
Ma king Raluns
Pho to-Sta m ps for QSL' s
Q M ull ipl ier for H i i h I .F.'s
Schematic Drawing

.\u~U\t . I'a~t' 73
Coil Equivalent s
Converter Power Supply
HT· J2 and HT· 32A Mod ifi ca tio n
fi T · 3J A Linear Mod ific atio ns
Im pro ving GG 1113 Operation
KW\f· 2A M ih Gain l aw
5 8·300 Noi se Limiter

l'iel' lt'mher. l' IlJft" 83
Code Practice Oscillat or
Converter fo r 432 Me
F ield St ren gth Meter
G SB·201 Linea r Mod ification
II T -37 Vo x T ro uhle
KWM ·2 Po wer Supply Mod ifi catio ns
Mtnlature Scope Tube
Osci llato r Pttament Transformer
SB-300 60 Cycfe lI um
SR ·I ~O V.R. T u he Reptacement
Super-Pro Power Supply
Vertica l Antenna Rad ials
Vikin jl: KW Rec tifiers
I Me Schmitt Triager
3· 10002 Linear
Gonser 903A a nd 913A 2M & tiM Lrnears

O cto ber, 1'3Kt' 73
A . F . Signal G en erator
AII·Band Setectro-Booster
Barefoot vs. Hlgh Power
C R Set Conversion
Peak a nd Peak-to-Peak Probe
SR-400 l.S. II. O peration
Sil icon Diode Replacements
Transceiver H um
U If .F . Power Ampli fi~r Tuhe
zener Diode Noi se

~o' .m ht'r . I' a ll: . Jl!
BC-61O to 5 .S .II .
G alaxy III and V O perationa l H in ts
Inc rea sing Dipole G a in o n 144 MCS
Nickel-Cadmium Batteries
Rectprocal O perations
SR·I~O Lowe r Sideband O pera tion
Transmission Im ped ance line \l a tchin g
~OO- 1000 C ycle Traci ng Osctuator
7360 Sheet Bea m Tube St ability

U~",mtwr. P llK~ 7.&
IIW· 12 Final Modifi ca tio n
Integrated Circu its
J oystic k
KWJ\.1 · 2 Power Supply ~t od i fi ca t ion

Second Mlver Revts ton for 7SA-4
162S GG Amplifier

KEY ING, BHEAK-IN AND
CONTHOL cmcurrs

Automat ic CQ Sender. An (Sch u ltz.
W2EEY/DJtlHV ) 4R, J u ne

Automa tic Station Iden tific ation with a Surplus Keve r
( Kanda. KltM H U) . • . . . .. .. .. . . .. SO, M ay

C. W . Monitor Fo r Grid -Blod. Keyed Transceivers, A
( D'O nofrio. W2 PRO Stark . K 20 A W ) 62. Apr.

OX-60 Key C lich ( Sha rp. W6D \ tYj 51, Sept,
K.eying Relay And Monit or r vt a m ne r, W6I1LZ ) . 4~, Oct,
Self Powered C. W . Monitor rwrencn. WttM Q B) ,36. Au g.
T ouch-Key Ad ditions (Jackson. VEJQQ ) 59. Feb,
Vo x K ey, The ( Horst, W9CUX ) 29. J an.

LEGAL
A ntenna Zo nin ll : Ho w It Works ( Stoffel . WA2)TT ) n . Feb.
Conducling The Novice Exa m (sm'KE) 7S. \tar.
FC C Docket 1 592~ : H ow Do You React? ( Pyle.

W 70E ) 31. J u ly
Importa nt T ower Ca!>C Precedent Set In New Yo rk

{ Proude, WA2TEQ l . M, Sept.
Reci procal Llcenstng in Grear Brit a in (J acobs.

W 3ASK ) . . . . . . . . . .90, !\ot ay
RM-I99 FC C Denial and New Proposed Rule \ Iak in l/. /l . May
V ictory for \\·" JRQ A ntenn a Tri a l ( Sando.

W SRlJ ) 41. May
WA~RAU vs. C ity lI a lll n T o wer C a se ( Carosella , Jr.

W 2IWC ) S9, Nov•

~II SCF:LLA NEOUS: GENERAL
Ama teur Inilenu ity ( \ Iarriner, W 6BlZ ) , •.. .. . ,64. Oct.
Clean U p You r Shack! ( Py le , W 70E) 4J . Apr.
Conducti ng The Novice Exam ( NOvtCE) 7S. Mar,
Cortlandt Street Story, T he 30, Oct.
C P R Aw ard, The (Joachin, O K IW I) ,. , 57. Mar.
Cranium Ouertes-c-Counues Gram 34, Apr,
Cran ium Querie_Cro~sword Pu zzle 52 , May
Develo ping A O X Voice ( Hetsselutt) SI, Apr,
Ear ly OX ( Marriner, W6nlZ ) ." , ti2. Sept.
G Stro ke T-Televlsion ( M ille r. W 9NTP ) 33 , Sept.
Geneva A G o -G o ti3, Sept .
Grehe Story, T he (G ra y, W MJDV ) . 36. May
III RXl Provides C ommu nication Durin g Dominic an

Crtsts . M7, Sept.
Kitcraft ( Bec k . W2CE) 62. Aug.
laser Dangers ( Bloom. WIH IJl) 3R . Sept .
l e arn By Mista kes ( Ad ler , KMIKA ) 4/l, Ma y
Near Disaster, A ( Ma rriner , W 6RlZ) 64 , F~b.

Orii/in o f " W ireless Telegraphy." T he ( Marriner.
W6BLZ ) 2M . J uly

Quiet Week end In l o ndon, A ( Margolis) .. 49 , Sept.
Qui et w ee kend With the J et Set. A ( Margolis) .... ~9, Dec.
Radio In speclo r- I920 Style . The ( \t arrin~r .

WtiBLZ ) ..... 60. Aug.
Story o f Collins Radi o . A f\1arr iner. W681.Z ) -tM. Aug,
Story o f Communicatio n , T he ( Ma rrine r. W6 RLZ ) 45, J une
T eaching Morse Code o r Why J o hnny Can't

Reach 13 W .P. M. (Gleit , W H6FJS ) zz. Ma r.
"Ult imate" QTlI, The ( F isher. W2M XJ ) .39 , J u ly
U N A mateur Rad io C lub . The ( E llis) 54. Feb.
W ho Is Durward Tucker? SI, Apr.
Who Says 160 Is Dead? ( O' Brien, W2EQS ) 61 . \I ay
W ri l in l/. For CQ.' Ol iilP: in s ) _ 3 1. Jan.
YL Net Listin g (n) _ 94. Nov.

.\ IISCELLANEOUS: TECII;\,]CAL
Ca re A nd Feedi ng o f Linear Amplifiers. The

(Chap in . W 2D UD ) S2, Dec.
Coaxial Cable, Ho w T o Sel ect (Ca millo. K IR RO / 9 ) 32. May
Common Ground. The ( Brickey . W 7Q AG ) .. ... .49. Mar,
Desip:ning High Power R.F , Attenuators

( Ma rri ne r , W6RlZ ) 49. Feb.
Dimple Those Shield s (J ackson. VE3QQ ) • • . . . . . . . 26. Aug.
Hc meb rew Dial For Slug Tuned V FO·s. A

{Lowenstei n, W2 HWH ) 63, Nov,
Idea l Mob ile. The (J aco bs. WAItA IY ) .44, AUK.
Qu iet in ll Igmt ion Syst em s {Gjanzer , K7G CO ) 32. Feb.
Mack Cab inet Door He rd er ( hI'S) ,40. Oct.
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MM. Sept.

. 53. Sept .
46 . Oct.

R. F . Filtere-d La mp,> ( nue-lle-i. W9SF W ) ~4 . Ma r.
Slug Tu ne-d Coils ( Baldwin, K4ZQR ) . . . . • • • . • . . 38, A pr.
Some- Notes On T he Int e- rnat io na l Quie- t

Sun Year ( Hea rsu m. W MLUZ ) 36. Ju ne
Ten Minut e- Minder. T he tOueuene. V E3DSF ) 60, Ma y
"Third" Method- Is It Wo rth while '? T he (J ohnson.
ZL2A~IJ ) . .. .49 . J une

Va racto r Ha rmo nic Generators ( LaHiff. W 2IVT ) . 65. Aug.
Va ractor Mult ip lie rs for V.H.F. ( T ho rpe ) 44. J a n.
W a tch Those F ila ments ( Marriner. W flnLZ ) 62. Nov.
W hy Two Swit ches W he-n One W ill Do?

(Teuersen. W7SMC / 6 1 ~O. Ju ly
$10.00 Phone Pa tch. The ( Kfuppenberger, K3KWX ) 34. J une

POWER SUPPLIES
General Pu rpose Po wer Supply (NOVICE) •
Imp ro ving Po we r Su pply Regulatio n (G lanzer,

K7GCO ) . 2X. Mar.
Iso lated A. C. Control Cente r. An ( Lee. W6VAT ) . . 57, No v.
Silicon Diodes and Common Sense ( G unther,

W6TH N ) . . .
Surplus Power T ra nsfo rmers (Orr. W6SA I ) . ..

RA DIOTELETYPE

A N /FGC·I Terminal U nit (RnY ) .... 88. J u ly ; 90, Aua.:
9 1. Sept.: 87, Oct .: 92 . Nov.

Autom atic Sta tio n Identificatio n W ith A
Surp lus Keyer ( Kanda. K"~fH U ) . 50. May

Autosta rt Di scu ..sion (aTTY) . M9. J a n.: 79, Feb. ; M7. Ma r.
Close Look At Tra nsIstorlzed RITV. A ( Hill J r.

&: fi lii III ) 66. N ov.
F .S ,K. Fo r s .s.n . T ransmitters ( Combs ) 36. Feb.
KWM· 2 On RITY ( .TTY ) 88. Apr.
Modifyin il the TH·5!TG T erminal Uni t ( May.
W~AJG ) . ........... . • . . . • . . • .44, A pr.

RITV F ro m A to Z (Tucker. W 5V U )
Part VI . Rece- ivers for RTIY. A F5 K 24. J a n.
Pa rt V II . T he Converte-r 55. Fe- b .
Part VI II. The W2 PAT and W 2J AV Conve-rters . . 31. Mar.
Part IX. Po lar Relay Construction . . . . • . . . . . . . . . 46. Apr.
Part X. Polar Relay Adju stmen t 63. M ay
Part X I. Mod e- rn Po la r Re- la y Replacem e-nts 39. J une
Pa rt X II . Disto rt io n in Re- Iays . . .43 . J u ly
Pa rt X III . El iminating Distortjon ~O. Aug.
Pa rt X IV . U nusual Circuits in RlTY tiS. Sept.
Pa rt XV. Schmitt T riillZer Circuit 49 . Oct.
Pa rt XV I. Po la r Re- lay T e-st SC't 37. Nov .
Pa rt XV II . Po lar Relay T e-st Set Operatio n 37. D C'c .

RlTV T uning Ind icato r and Squelch , An (Com bs) . 2 ~ . Mar.

RECEI VEHS A;>; D HECEI VI ;>;C
Add ing Silioons to t he Drake- 2 B (Fox.. W 8PZX ) .. 6~. Ju ne-
AN /AP R-4Y Rece iver , The 33. Oct.
A RC-Port On 40 Meters. The ( Marri ner , W68LZ ) 4 1, Oc t .
Comma nd Sets ( WhitC' ) 34. Oct.
C rystal Con trolled Comma nd Sets ( W hite) .43. OCI.
Improving T he 7~A -4 On 55R ( Ap:reli u!>. K6S HA ) 53. J u ne­
Modifying The BC-6~ 2A Receiver (Taylor. K9ALD ) 39. Oct.
Mo d ify ing the R·390/ URR (Dell, WltAXQ ) ..... 37. J a n.
P re-a mp for 2 Meter F .M .• A ( Kretzrnan , W 2JTP ) 26. Sept.
Product Det e-ctor for the Super Pro , A

( Saroyan, W6JP U ) ...... ........ .. . . . . . • . . . .. 34. J u ly
PU ll in p: the A PX-6 o n 121S me ( Brown,

K2ZSQ &: Katz, K2U VII)
Pa rt I ........ ......... . . . • . • • • . • . • . . . • . . . . . 53, Oct.
Pa rt II 46. Nov.

P utt ing the- R. 19!TRC·t on 6 Mete- rs ( Obertc,
K4GRV ) . .. 33. J uly

P Ull ing the- U RC.4 on 50.1«-220 ( Rrigham .
W H FA ) . . 26. Oct .

Q RM Killer. A (The Sh clhytron ) ( She lby, W6RIS ) . 30. Sept.
Replacing R. F. Amplifier T u bes ( F ra nka rt ,

WR6BI.A ) ... 411 . Mar .
Se-cond Generation No-Clohber Converte-r (or 2 M.

(Thompson) .... ~5. Mar .
Simple BFO . A (",m'ln ) 77. ~t ay

Simpit' 432 MC Pa ra mp, A {Jones, W 6AJ F ) 37. Aug.

Simpje-Gen Rece iver , The- ( ManinC'r. W6I1tZ ) .. 29, Feb.
Souping Up The TwOC'r ( Brown, W fl HPII ) ..... 35, M.iiIT.
Th ree Transistor 6 Me- te r Converte r. A

(Tartas, W 2VKT ) 45, M ay
Transisror lzed 6 Meter Conve rte r hy KSDOR (VHF) 73. Ma r.
Tubeless. Prod uct Detecto r. The ( Brown, W6HPII ) 4 1, Ma r.
Usini Aud io Controlled A .G.C. for Impro ved

Recet...er Selectiv ity (Taylor. W 20Z H ) .... J3. Dec.
W4HJZ Two Me- te r Converter. T hC' (Ebhardt,

W4111 Z ) . . 29. J une
75A.4/ IIT-32 Transceiver, A ( Spencer. W4 I1DX ) .. 30. Apr.
4n Me Prea mp by W A2FSQ (VHf) H2. N ov.

SPACE coxm ;>; ICATIO;>;S
Early OSCAR IV Info rmation ( Space) _ M3, Dec.
Expected Launchings (SP"CE) . . ... • • 77. Fe b.
HI O 5oc ,U De WA 2W En ( Dunkerley. Jr.• W A21l'O B ) 40. J u ly
K2 1EJ a nd K9AAJ QSO Via OS("4I III ~6 , May
Late Oscc e News 51, J uly
Osca taroe, The- ( Scherer. W 2A EF ) .. . 54. Aug.
O sc,U Note-s (Schere r. W2A EF ) 32. Dec.
Osc ae III , An Active Communication Sa tetnte For

Rad io Amateurs. Pa rt I I (Jacobs, W 3A.SK ) .... 38. Feb.
OSCA' III T elemetry Data (SPAn) ..... . . tlM, Mar.
Tra nsmitti ng Sa tellites (sPAn) 7M. Feb.: 90. No v.
We Mad C' It Into Space! ISP"('E) (Jacobs. W 3ASK ) 53. May
W SLFL To J oin Astronauts! ( Orr, W 6SAI) 7. Aug.

SURPLUS
AN / AI'R-4V Receive- r. The- 33. Oct.
A RC-Port On 40 MetC' rs. The- ( Marriner. W 6nLZ ) . .4 1. Oct.
Command Se-t s ( White) 34. Oct .
C rystal Co ntrolled Comma nd Sets (Wh ite) .43, Oct .
G rinding Surplus C rysta ls ( Sherred , K9 VII A ) 52. Oct .
Improved LM Accura cy ( Hopper, W IM EG ) JM. Oct.
Inve- rt e-d DSB O n T wo Meters W ith the- SCR·~ 22

T ra nsmitter ( Wa rde-n. W4PGI) 45. Feb.
Modifyin g the R· 390A / U RR (Dell. W" AXQ ) 37. J an .
Modifyinp: the T fI · 5rrG Term ina l Unit ( May,

W 5AJG ) . 44. Apr.
Putt ing the APX-6 o n 1215 Me [ Hrown, K2ZSQ

& Katz, K2 UVII )
Pa rt I . . . .. .. 53. Oct .
Pa rt II . 46. No v.

Purring the R· 19rrRC- I On 6 Meters (O berto
K4GRY ) _.. J3. J uly

Pu rttng the U RC-4 on 50.1 44--220 ( Hrip:ham.
W H F A ) . .. ........ . ... 26. Oct .

Simple Impro vement fo r t he ART /l 3 Speech
Amplifi er . A (G ree-nberg. W 2F. FJ ) ..... 211 . J an.

Surplus Power Transformers (O rr. W6SAI) .. , .. 4f1. Oct .
Test Unit fo r the T231ARC-~ . A ( Fortner,

W 9FYM ) .. . 4 2, Jan.

TEST EQ II'~I ENT

Direct Readt ng Capa city Mete-r. A ( Erdman ,
W 8VWX ) J5. No v.

H armo nic Rich 100 Kc C rystal Calihrator
( Schere-r . W 2AEF ) 211, Dec.

H igh Gai n F ield Strength M e- ter (Smith. W A40XP ) . 411 . J an .
Home brew You r Me- te- r Scales ( Erland. KtKJ BT ) .. .49. Nov.
Improve-d LM Accuracy ( Hopper, WtM EG ) .... 38. Oct.
M ea suring The Fre-quency Re-sponse of s .s .n .

T ransmitters ( Dezenet, W 9SFW I . fit . No v.
Mixer Spu rious P requency Ana lysis ( Lee . W6VAT ) 42. Sept.
Need An Aud io Oscill ator? ( Scherer, W 2A EF ) ... .47, J a n.
Poor Ma n's F requency Sinder, The t wennerberaer,

WA4 PX R ) . . . . 45, A pr.
RlTV T uni ng Indica to r and Sq ue lch , An (Co mbs ) 25. vt a r.
Sugar Coated ~t e- t (' r i n @: Ilk Ma w. W tl HII S I .. ' 37. Sept .
Test Unit for the T 2J / ARC· S. A (Fortner. W9FYM ) 42. J an .
Tra nsrn ttter T u nc-U p Meter I NOVJ("E) ... . ..••. .. 76. May

THA ;>;S~IITn ;>;G

A RC, PoTl On 40 ~I (' t e r s . The ( Marriner. W flBl.Z ) .41, Oct.
Care and Feeding of Linear Aml"lifie-rs (Chapin.

W 2DU D ) ~2. Dec .
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. 3.5 . July

. . 33, J u ly

.3S. Apr.

.4.5 . Feb.
M3. Feb.

V.l I.F. and V.II.F.

Coax Du mmy t o ad for 200 M e and Up, A
( Lee, WlW AT )

Fou r Sq ua re For Six Anten na . A ( Daughtrey,
K2EEM ) 29. Ju ly

lIiph Po we r V II F /U IIF Dummy Lo ads ( Lalliff.
W 2I VT )

Inve rted DSII 00 Tw o xteters W ith the SC R·.522
T ra nsrmner {w a rd en , W4PGI )

Low C ost 440 ~t c Video T ransmitter h HF)
Modern Circu it De sign for VIIF T ra nsmit ters ,

[ Barber , Wt.G QK : Orr. \\'65AI ; Rina udo. W 6K EV ;
Suthertand. W6UO\, )
Part I 30. Nov.
Part II .. . _AO. Dec.

Por table Hearn for Si", Meters. A
ILu macht, WII1CQ\ I) 4.5 . Sept.

P rea mp for 2 Meter F. ~1.. A ( Kretzman ,
W2J T P) .... .. 16. Sept .

P utting the APX-6 on 121.5 Me ( Brown. K2ZSQ &.
Kall. K2UYH )
Pa rt I . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .53. ()('t.
Pa rt II 46. Nov.

Putting tne R-19rrRC·l On 6 Meters (Obeno,
K4GR Y )

Puttin g the U RC-4 On So-t44·220 ( Brigha m.
W H F A ) 26. Oct.

Second Generatio n No-Clobber Converter for 2 M .
(Thompson) ..... .5S . Mar.

Simple 4J2 Mc Para mp. A (Jones. W6AJF l 37. Aug.
Si", Meter 5 .S. n . T j -ansm jtte r, A (Johnson . WilURQ ) 26. ~1ay
Snupin ll Up tbe T wo er rn rown. W 6I1 PII ) 35. Mar.
T h ree T ra nsistor 6 Me ter Converter, A ( Ta rtas,

W 2YKT I 45. \ l ay
T ra n"islnri l ed 6 Meter Converter hy K5DOR (V HF) 7.1 . Ma r.
va ractor lI armon ic Generators ( La Hiff. W 2IVT ) M. AU I/: .
v aractor Mull iplier s fo r V.fI .F. ( Thorpe) . ... . 44 , J a n.
V.II .F./ U .II .F . O ut put C ircu itry ( De M a w

W fl HHS ) . , 39. Mar.
Volk swa gen V.H .F. Mohile (Cu t rell, K6UII Z) 4.5 . Ma r.
W 41IJ Z T wo Mete r Converter , T he ( E bha rdl,

\V4HJZ ) .. , . . . 29. June
144 Me 10 4.1 2 Mc v aractcr Tripier ( VHF) .. . .•. . . 71. May
432 Me Preamp by WA2FSQ (VHF ) . . . . . • • • • • . . . .. 82. Nov .

C. W . Monllor For Grid-Block Keyed Transceivers,
A ( D'Onotrlo. W2PRO & St ark . K20AW) .. 62. Apr.

Designing High Power R. F. Au enuators
( Marr iner . W 60lZ ) ,.. 49. Feb.

OX-6Q Key Clicks (Sha rp. W6DMY ) .5 1. Sept.
F .S .K. For S.S .B . Tra nsmitt ers (Comhs) 36, Feb.
Inverted OSO O n T wo Meters \\' ilh The SCR-.522

T ra nsmitt ed ( Warden . \\'4PGI) . 4.5 . Feb.
Kilo watt Plate Ta nk Coi l (Ad ler. KSIK A ) . . 2S, Feb.
Knight T-150 A" A SS II l inea r. T he ( H ughes ,

VE2AUII/W.5 ) 42. ~'ay

K5SR. 2 Sid eba nd E..cuer, The ( Schofi eld . W IRl l ) 26. July
l ow Cost 440 MC Video T ra nsmit te r (\HF ) . • . 83. Feb.
Mea su rinl/: T he Frequency Re"pon<;;e of S.S.8.

Transmnters (Deveuel. W9SFW ) 6 1. Nov.
M i..er Spu riou" Frequency Analy"i" t t.ee . W6VAT ) 42. Sept.
Mo dern Circuit Devlgn fo r VII F T ra nsmitters

{ Barber, \\'6G QK : Orr. \\'6SAI ; Rina udo . W 6K EV ;
Suther land . W6 UOV )
Part I 30. N ov.
Part II .. , 40. Ikc.

Need A VFO 013rt. W 5QJR ) 24. Feb.
Pea nut W histle . The ( W ril/:ht . K4W\\'Y) .59, Aug.
Part i ng the A PX-6 On 121.5 me ( Brown, K2 ZSQ &:

Ka tz. K2UYIt )
Pa rt I . . .53. Oct.
Pa rt II . . . .. . . ..,.... . .. _. 46. Nov.

Putting the E ICO 772 On T en ( Reck. K2Q\'\' ) .. 32. Apr.
P utting T he U RC-4 O n .50-144-220 ( Brigham.

WHFA ) 26. Oct .
Simple Impro vement for the A RT /13 Speech

Amplifier. A tGreenbera . W 2EEJ ) . 2M, J an .
Simple..t. Cheapest . Smallest Rig. T he ( Ra lston.

WA9GRK ) 32. J u ly
Six \! eter 5 .5 .8 . T ra nsmitter . A (J ohnson . WilURQ ) 26. May
Sou ping Up T he T woer I Bro wn, WMIPII ) 35. Ma r.
" Thi rd" Method - Is It Wo rt hwhile? T he (Johnson .

ZL2AMJ) .. .. 49. J une
Triodes For Linear A mplifiers (Orr . W6SAI) 32. J an .
'tvt-Proor 21 Mc Excuer , A (Shoots. W6 I1\1 \1 12 ) 40. Nov.
Va ractor Ha rmo n ic Gene rators ( La Hiff . W 2IVT ) . 6.5 . Aug,
v nractor MUltip liers for V.II.F. (Thorpe) .44 . J an.
V. II .F./ U.l I.F. Output Circu it ry ( De Ma w,

W MII II S ) . . 39. Ma r.
16 W a tt Rock C rusher. The ( Alexander, WMEL ) . 21. J a n.
7.5A-4 / HT-32 Trnn sce iver , A ( Spencer . W4 HDX ) .. 30, Apr.
144 Mc to 432 Mc Va ractur Tripier (V HF) 71. May
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Definitely not. II's a cold fact that no com­
petitive linear amplifier compares with N a­
tional's NCL-2000-re~ardless of price. T ake
the time to look a t the chart below and plug

in the specs of any ampli fier next to those
of the '2000 - not a s ingle competitive unit
in the maximum power classification offers
even half the features of the N CL-2000:

FEATURE
POWER

SIZE

•NCL-2000

•
COMPETITION

DRIVE
REQUIREMENTS

METERING

ALC

SAfETY AND
PROTEC TI VE
DEVICES
CLASS OF
OPERATION

EASE OF
TUNE·UP

STYLING

GUARANTEE
PRICE

Adjustable passive grid input and use of high power
cera mic tetrode s in final perm its drive to full output
with excite rs delivering as little as 20 watts or as
much as 200 watts.
Separate rear-illuminated precision O'Arsonval plate
and multi-mete rs for sim ultaneous measurements.
ALe outpu t to exciter for maximum talk-power with

reatest Iinearit .

National's exclusive One-Year Warrant .
Only $685.00.

The N CL-2000 is a rock-c rusher of a rig built
to commercial standards. That's why you get
I.C.A.S .-ratf'd maximum legal power in a
one-piece desk-top package , and why you get
ALC and d rive power compatibility with
high quality exciters. It's why you get two

precision meters, and sensible protection af­
forded by proper safety devices. M a tch the
N CL-2000 with a ll the othe rs before you buy
- then see your N ational dealer for easy
terms and trade-in deals.

~V" NATIONAL RADIO COMPANY, INC.
31 WUh in&ton street, Melrose, Mass. 02116 • World Wide Etport Sales: Auriema International Group. 85 Broad st., N.Y.C.

For f urthe r information. cheek number 3 on P8Ke 106.
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