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where beaut~ is
m ore than skin deep

,,,,,,,,,,,,,
F inely fini shed in blue -gray

tones. Coll ins S L ine gives
your ham s hack the most mod ­ern and distinctive d ecor. Con­
trols and meters on the pa nels
of Collins S Line provid e you
with maximum o pera ti ng con ­
ve n ie nce and efficie ncy. But
e x te r io r s ty fing is only a frac­
t io n of Coll ins a dvanced d e­
s ign . It goes d eeper. I nsid e
each unit of t he Collins S Line
you' ll find the latest ci rcu it ry.
th e ca refu l c ra ftsma nsh ip a nd
q uality co m ponen ts that make
Collins S Li ne truly a system­
e nginee red sing le s ideba nd ra ­
dio s ta t ion.

F rom mic rop hone to a n ten ­
na , Coll ins S Li ne opera tes a s
an integ ra ted high powered
5SB ham sta t ion. wiu. Coll ins
7;JS- l R ece iver yo u ge t 5SB.
C \ \! and A:\1 rece ptio n on all
amateu r band s between 3.5
and 29 .7 me. T he 755 ·1 can
cover the enti re }I F spec t ru m
between 3.5 and 29 .7 mc by
select ing the approp riate H F
beating c rystal.

T he 325 -1 'Transmi tter. with
a n input of 175 watts P .E.P.
on S5B a nd 160 wa tt s on C\V
gives you st rong. clea r aigna ls.

Add the 305 · 1 Linear Am­
pl ifier a nd you ca n opera te at

t he full legal limit on 5SB.
a nd 1 kw o n C \V. F ront panel
switch ing on the 305-1 lets
you o pera te o n two 5SB powe r
levels: 100 watts from the e x­
c ite r alone. o r the 1 kw mete r
ave rage input (or SSB.

Coll ins 31213-4 Speaker Con ­
sole integ rates the T'ransmit­
ter, R eceive r , L inea r Amplifier
and othe r accessories into o ne
complete o pe ra t ing unit.

Visit you r Collins Distribu ­
tor a nd give the S vl.ine you r
o w n thorough inside -and-o ut
inve st i,::::ation. S ee for yourse lf.
why, when It' s Colltn s S j Llno.
beauty is more than skin deep.

For fu r t her infor mati on . check n u mbe r I, on » it ;!\ ' 1 ~6
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Z-6A

Type z.i . MARS and CAP
Offic ial assigned Irequeucies in
the rang e . Cali b ra ted to . OO~% .

1600 to 10000 K e..-- __...53.45 Net

Type Z 1, TV Marker
Chan nels 2 thru 13 5 6.45 Net
4.5 Me. In terca r r'ier,

.01 % S2. 95 Net
5.0 M e, Si gnal G enerator.

.01% __ 5 2. 95 Net
10.7 Me. F M. I F.

.01% ------------------........ 52. 95 Net

COMMERCIAL TYPES
Commercial Crysta ls cvcilcble from
100 Kc . to 70 Mc. Prices on request.

To de termine band
edee. T o keep the
\ "FO 01. 11<1 receiver
proper-ly calibrated.

I •• K, • . . 5 6.95
Net

Type Z-6A,
Frequency
Standard

STANDARD OF EXCELLENCE SINCE 1934
AMATEUR TYPES
Fundamental, PR Type Z-2
Frequency Ranges in x ca.: 3,500 t o 4,000 (80 M) ; 7 ,000 t o 7 ,425 (40 M) ;
8 ,000 t o 8,222 (2 M) ; 8 ,334 t o 9,000 ( 6 M ).

Ru gged. Low d rift. -Iundamen ta l oscil lators. H igJ.-. activity and
power o utput. Stands up under m a ximum crystal c u rren ts. Sta hle,
long-lasting ; -+- 300 cycles . _-- $ 2.95 Net

Third Overtone, PR Type Z·9A
H ermetically sea led ; cal ibrat ed 2-1,000 to 2-1-,666 and 25,000 to
27,000 Kc., ± 3 Kc.: .050" pills _S4.95 Ne t

6 Meters, PR Type Z-9A
Fifth o ve rtone ; for o pera t ing' direc tly in ti-mcte r hand ; her­
m et ically sealed; calibra ted 50 to 5-1 ~fc .. + 15 Kc. : .0:;0" pins.

56.95 Net

CITIZENS BANO CLASS " 0"
Type Z·9R, Receive r

Specify I.F. frequency, also wheth­
er receiver oscilla tor is above or
below transmitter frequency, Cali­
brated to ,005%. (Be sure to specify
manufacturer of cquipmenr.)

$2.95 Net

Type Z.9R, Radio Control
FC C assigned frequencies in mega­
c ycles : 26.99 5, 27.04 5, 27.095 ,
27.14 5,27.1 9 5, 27.255; cal ibrated
to .005%. (lie sure to specify man u-
facturer of eq uipmen t) $2.95 Net

CITIZENS BANO CLASS "0"
Type Z-9R, Transmitter

FCC assigned frequencies in mega­
c vc le s : 26.965 , 26.975 , 26.98 5,
27.005. 27.01 5. 27.025. 27.035.
27.0 55. 27.065, 27.075, 27.085.
27.105. 27.115 , 27.125, 27. 135,
27.155, 27.1 65 . 27.1 75 . 27.1 85.
27.205, 27.2 15, 27.225; calibrated
to .005%. (Be sure to specify ma n u­
facturer of eq uipmen t)......$2.95 Net

It lJays to insist on

Z-2

Z- l

2XP

Type 2XP
Suit ab le for converters, e xperimental , e tc. Same ho lder
dimen sions as T y pe 2-2.
1600 to 12000 K e., (Fund.) + 5 Ke 53.45 Net

12001 to 25000 K c. (3rd Overtone) ± 10 Ke..__ __ 54 .45 Net

ALL PR CRYSTALS ARE UNCO NDITIO NALLY GUARANTEED.
ORDER FROM YOUR JOBBER.

•

I

EXPORT SALES ; Royal National Corroratlo n. :ZSO W. 57th Street, New York 19 . N. Y•• U. S. A.
Fo r f u r the r infur nllttion. check n umber 3, on IUIR"e 126
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HQ·180 RECEIVER
for those that want general cov­
erage and outstanding SSBrecep­
tion. Triple conversien IS-tube
superheterodyne. frequencyrange
from .54 MCS to 30.0 MCS. Band­
spread calibration for 80, 40, 20,
15 and 10 meter ama teur bands.
High frequency crystal filter. 60
db adjustable slot filte r. Exclu­
sive-separate linear product de­
teeter plus normal diode AM
detection. Tuned If amplifier.
Selectable sideband. And every
operational feature you could
wish for! $429.00

HQ·170 RECEIVER
Tops for reception of SSB ama­
teur bands. Triple conversion.
full dia l coverage of 6, 10, 15,
20, 40, 80, and 160 meter ama­
teur bands. Razor·sharp slot filter
with up to 60 db allenuation.
Exclusive- separate ±3 KC ver­
nier tuning. Separate linear prod­
uct detector plus normal diode
AM detection. Tuned If amplifie r.
Selectable sideband. BfO control.
Selectable tast-attack AVC. Crys­
tal calibrator-and everything you
need to simplify SSB reception,

$359.00

f 'or f urther in fo r ma t ion. check n u mber •. un page 126

HX·500 SSB TRANSMITTER
More talk-power when it really
counts! Carrier suppression 50
db or beller. Unwanted sideband
suppression 50 db or beller. 3rd
or 5th order distortion down 30
db or beller. Spurious Irequen­
cies down 50 db or belle r. T.V.!.
proof. Separate dial scale for
each band. All crystals included­
nothing extra to buy. frequency
readability to 200 cps, or beller.
Stability after warm-up beller
than 100 cps. 100 walls oulput
of the best performance you ever
heard! $695.00

(or your pet word
to describe SSB
at its very best!)

it all adds up to
HAMMARLUND SSB equipment

2 • CO • May, 1961
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The experienced amateur will imme­
diately recognize in the SX-1l5 a first
rate engineering triumph that creates
an entirely new class of deluxe receiver.

Frequency coverage: Nine 500-kc
segments covering 3.5-1.0 me.; 7.0-7.5
rnc.; 14.0-14.5 me.; 21-21.5 me.; 28.0­
30.0 rnc.; (4 segments); and WWv,

Additional fea tures: Highest order of

mechanical and electrical stab ility; lin­
ear tuning; constant tuning rate, sepa ..
rate noise limiters for SSB/CW and
AI-I; dual loop AVC; spurious signal
and image rejection hetter than 60 db.
down; sensitivity less than one micro­
volt; perfect match for Hall ieraftcrs
liT-33 and HT-32 series exciters and
transmitters.

For further Information. chec k number 5, o n page 12G

born at... hallitrafters Chicago 2~ , Ill.

EXllort Sales: In!l'rnatiollal Div., Rnytheon Co .• \\'altham, ~fass . Canada : GQuid Sail's Co., Montreal, P. Q.



NEW JERSEY•

-with

MARLBORO

o FREQUENCY RANGE 144·174 Me
o OMNIDIRECTIONAL GAIN 5.B db
o MAX IMUM POWER INPUT 500 watts
o NOMINAL INPUT IMPEDANCE. 50 ohms
• BANDWIDTH ± 0.3%
• VSWR 1.5:1
o RATED WIND VELOCITY 100 MPH
o WEIGHT 30 Ibs.
o ELEMENT HOUSING LENGTH ....... . . ...•....... 19'

Put your

signal-

6 • CO • M a y, 1961
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T il lS month , CQ is pleased to announce
the inauguration of a new awards
program which is aimed at every radio

amateur in the world. The new program is
entitled the "Uni ted States of America
Counties Award" ( USA-CA) which en­
compasses every county in the United
States and carries with it, a certificate
worthy of every effo rt made to obtain it.

The need has long existed for an award
which would serve to better publicize the
geopoli tical structure of the United Slates.
The awa rd has a scope which reaches into
every ham's shack wi th a challenge of par­
ticipation and achievement. Regardless of
location. call, power, band preference or
mode of operation this award belongs 10 all
ama teurs. DX amateurs all over the world
now have a grea ter purpose in turning their
beams towards the United States and thus
being less selective than before in answer­
ing W/ K stations.

The USA-CA provides an incentive for
every individual amateu r in the U.S. and
abroad, and adds significance to every con­
tact and every QSL card, never before
realized. It now becomes imperative that
all U.S. amateurs identify their county on
thei r QSL card.

The challenge this award offe rs insures
its long life and promotes healthy compcti­
tion. Indvidual amateurs, as well as club
groups now have an opportuni ty to form
DXpeditions to " rare" counties, with li ttle
cash or time expenditure.

Much thought has gone into the prep­
aration of the award and no effort has
been spared to make the rules as clear and
concise as possible . The mechanics of the
program are simple. Because the record
keeping may become a little unwieldy, CQ
is making available a record book which
will serve to simpli fy the handling of data.
This book will be 8V2" x II " in size and
will contain complete rules as well as in­
dividual state maps in alphabetical order,

showing county outlines, with appropriate
check-off space for counties worked.
These booklets will serve as the application
form and become the property of CQ. It
is suggested that duplicate copies be kept
for use in later applications for higher
awards.

The record book will be quite an adju nct
to the ham shack even if it is not used for
the program. The Directory of Post Offices,
Post Office Department publication ;#:26,
shall be the official guide in determining
county identity for all contacts. The QTH
printed on the QSL confirmation shall
apply, unless otherwise stated.

QSL cards will not be required! Cer­
tification, however, by two other amateurs,
to the effect that the cards are in the pos­
session of the applicant will be required.
CQ reserves the right to ask for sample
cards.

Seven classes of the new award are
available: USA-500. contact with 500
different cou nties; USA- I000, contact wi th
1000 different counties, 25 different states
must be represented; USA-1 500, contact
with 1500 different counties, 45 differen t
states must be represented; USA-2000,
contact with 2500 different counties, all
50 states must be represented ; USA-3000,
contact with 3000 different counties; and
USA-30n-CA, representing confirmation
with all the counties of the United States
of America.

"Mr. Certificate" himself, Clif Evans,
K6BX , has been chosen by CQ to be cus­
todian for the USA-CA. As many of you
know, Clif has been very busy with his
Directory of Certificates which has won
world-wide acclaim in just a few short
months. Clif has consented to handle the
USA-CA and we feel no other man could
better handle the job. His QTH is Box
385, Bonita, California.

Check your cards, check the counties
and Jet us know where you stand.

May, 1961 • CQ • 7



1000 KC to
137 MC-.Ol%
TOLERANCE

'Vire mounted, plated crystals for use by amateurs and experl­
menters where tolerances of .Og:; are permissible and wide­
range temperatures are not encountered.

Just any crystal in any oscillator will NOT combine to produce
spot frequencies. These crystals are designed. to operate into
a 32 mmf load on their fundamental between 1000 kc and 15000
kc. Overtone crystals operate at anti-resonance on 3rd mode
and series resonance on 5th and 7th mode crystals.

• HOLDE RS : Metal, hermetically sealed . FA·S and FA-9 are HC! 6U
p in type while the FM-9 is an HC/18U p in type.

• FREQUENC IES (Specify crystal type and frequency when ordering .)

FA·5 and FA-9 Price FM-9 Price

1000· 1499 ke $ 5.75 Not available
Fundamental 1500 - 1799 kc s 4.95 Not available

1800 - 1999 ke s 4.40 Not available
~ 2000- .... " $ 3.30 8000 - 9999.999 kc $ 5.00

t 10000 - 14999 kc $ 4.40 10000 - 15000 kc $ 5.50
15000 - 20000 kc $ 5.50 15001 ·19999.999 kc $ 6.50

10 · 14.99 me •4.4:TN01 available
Overtone (3rd) 15 · 29.99 me $ 3.30 20 · 39.99 me $ 5.00

30· 59.99 me $ 4.40 40· 59.99 me $ 5.50

60 · 75.99 me $ 4.95--+--60 - 89.99 me $ 6.50
Overt one (5th) 16 - 99.99 me $ 7.15 90 -100 me $ 8.50

Not ava ila ble 101 - 110 me $10.00

Overtone (7th) 100 - 137 me $ 9.35 Not available

Overtone crysta ls are calibrated on their overtone frequency.
They are valuable for receiver-converter applications and are
NORMALLY NOT UTILIZED IN TRANS~IITTERS, since
only a small amount of power is available under stable oper­
ating conditions.

• CALIBRATION TOLERANCE: ± .01% of nominal at 30° C.

• TEMPERATURE RANGE: - 40' 10 + 70' C. ±.01% of Ireq­
uency a t 30° C.

• DRIVE LEVEL: Recommended, maximum 3 milliwath for overtones;

up to 80 milliwans for fundamentals, depending on frequency,

ONE OAT PROCESSING • ••
Orders fGl" 1m than I",e crysb ls will be Pfoc~d

Ind shipped in one day. Orders received on Monda,
througll Thursdays will be shipped on the day follow·
ing. Orders received on Friday will be sh ipped the
follOWing Monday.

WRITE fOR ,.61 CATALOG FREE!

For further information, check number 6, on p.ge 126
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HERE'S A NEW HEATHKIT'
GROUNDED GRID KW LINEAR... JUST $22995

T he new Heathkit "Warrior" is a completely self-contained. desk-top kilowatt linear, loaded with special
features, at half the cost of comparable units! Compare feature for feature , quality component for qual ity
component, you'll find no shortcuts . •• only the finest watt-per-dollar value in a linear ampl ifier on the
amateur market today !

M.u lmum pow • • Input: SSB-1OCO watts P.E.P. •
CW-l(XX) WllltS, AM-4(Xl 'MItts (SOO wet ts usino earrier
controlled modulll iionl. RTTY-650 walls . Dr.... ing
pow• • requ ire d : 50 10 7~ wlIlts-de pe nd ing on I,e.
Quel'lc y . O ut p ut circui t : Vll r illble pi.network (SO to 75
ohms). In put circu it , Broad bllnded-requi.u no tuo­
ino . In p u t lmp..:!ance: Ap pro_, 10 ohms. S And COY.
• ••oe : eo. 40. 20, 15. 10 mete". P, n, ' m etH ln9:
swttce-serectee. grid Cl,Irrent, plate ec reeet. high volt.
aoe and relat iY1l POWer O\>tput tor ease of 1000din(l .
T ube co m ple m e nt : 4-811"', 2-8fi6A. S in : 1!lX· W
ll. l1X· H . Ie;· O.

This inside view shows th e neat circuit layout'
and husky components that emphas ize quality.
Note the inte rnal s hielding of plate circuit tor
maximum protection against TVI.

CHECK THESE FEATUR ES • • •
Com pte/ely eelf -conta i tied . . . II V. Fil. a nd B ias su p plies bu ilt in .
V ersat ile •. • May be d riven by a ny 50 to 125 watt transmitter
or exciter- no matching or swa m ping ne twork required.
f.'fficiellt • • • Stable grounded grid ci rcui t ry allows m ost dri ving
power to a ppea r in out put for u p to 70 % efficiency•
Oil-fi lled capacitor ••. And 5-50 henry swinging-choke pro vide
t he excellent dynam ic regulation required for high peak power
o utput with lo w distortion.
bi f':t pen3ire tubt-• . • . " paralleled 8 U A's a nd 2-866A 's. forced­
a ir cooled by si len t built-in fan.
Sta ble . •ceretutl design provides a high d egre-e of over-all s ta ­
bility in conjunction with the grounded gri d circuit con fi gur­
ation .
Br ctusire . . . I nte rna l RF sh ield ing of plate circuit for maxi­
mum TVI suppression.
l nterlocked 8witd d ng • • • prevents accidental a pplicat ion of
IIV before switch in g o n fi lament and bias.
/lugged construction . . . 16 gauge steel cha.~i8-M'" a lu min u m
front panel -s-welded o ne- piece cabinet.
K i t M odel HA· t O•• • 100 Ibs. $23 dn., $20 mo.. . . . .$229.95

A ssem bl ed Model HAW·t O • • •
100 tbs , $33 dn., $28 mo $329.95

HEATH COMPANY Benton Harbo r 12, M i c h ig a n

May, 1961 • CQ • 9



Model DX~60

• Built-In low pass filte r
• Neutralized 6146 final amplifier

• Grid block keying
• Handsome low profile styling

more features, better performance in
th is new Hesthkit transmitter
PHONE AND CW TRANSMITTER KIT (DX-60)
Smart modern styling •.. clean, rugged construction . ..
and conservatively rated components all add up to ease of
assembly, trouble-free operation and fine performa nce in
t he new DX-50 Transmitter. Offering far more t ha n a ny
other unit in its price and power class the D X·60 features
a built-in low paM filter (or harmonic suppression, neutralized
final (or high stability, grid block t elling (or excellent keying
characteristics and easy access to crystal sockets 011 the
rear chassis apron. A front panel switch selects any of four
cryst al positions or external VFO. Modula tor and power
supply are built in. Single hlob bandswikhing for 80 t hrough
10 meters and the pi-network output provide complete
operating convenience. A tune-operate switch provides
protection during tuneup and a separate drire control allows
adjustment of drive level without detuning driver. P anet
meter shows final grid or plate current. A fi ne kit for t he
beginner as well as genera l class amateur, the DX-GO may
be run at reduced power for novice operation. Operates
CW or AM phone with crystal or VFO control. Power input
is 90 walts peak, carrier controlled phone or CWoConstruc­
tion of the DX-60 is a breeze, with its clean circuit layout,
precut and cabled wiring harnes8 and t he complete, informa­
t ive instructions furnished . The handsomely-styled finished
unit measures only 13H " W x ll ~" D x 6,\4" II . 29 lba.
Model DX~60 $8.30 dn., $8 mo $82.95

you get twice as much for your budget

I

Mod.1 HW.20 $1 9 9 9 5

• Tracked VFO & Exciter Stages
for single knob tuning

• to-wert RF output to antenna­
6360 final

• Built-in low pass filte r

• Built-in 3-way power supply
for 117 VAC, 6 VDC.12 VDC

• Push-to-talk ceramic element
microphone

10 • CQ • Mo y , 1961

new transceivers for 6 & 2 meter nomads
VHF TRANSCEIVER KITS (HW-1 0 & HW-20)
"Mobile" or " Fixed", the new " Shawnee" 6-meter 0 ;

"Pawnee" 2-meter transceivers bring you unprecedented
performance, for each is a complete AM & C W Trans­
mitter/ Receiver combination with features unmatched at
this price . . • just connect an antenna and you are in busi­
ness! T ransmitters feat ure a built-i n VFO with all Ire­
quency determining components moun ted on a "hea t sink"
plate for temperature stability and lour switch-selected
crystal positions for novice, CAP, MARS or net operation.
VFO and all exciter stages are tracked for convenient
.ingle knob tun ing over any 500 kc band segment (greater
excursions require simple re-peaking of final) . A VFO
"spotting" switch is provided to "zero in" signals with
t ransmitter otT-the-air. The 6360 dual-tetrode fi nal RF
amplifier provides 10 watts of power output to t he antenna
and a buil t-in low pa" fill~r is incorporated to suppress
harmonics and other spurious radiation . The dual-purpose
modulator provides a full 10 watts of audio (or high level
plate modulat ion of t he final RF amplifier or 15 watts of
audio for paging or public address use . selectable with push­
pull switch. Superheterodyne receivers feat ure double con­
version with fi rst oscillator crystal-contro lled . All oscilla tors
are voltage regulated for stabilit y. A large slide-rule dial
and vernier tuning provide more than ample bandspread
for both receiver and VFO . RF gai n, BFO, AN L, Squelch,
AVC on/off and transmitter controls are front panel
mounted. Tun ing m~ler is automatically switched to read
signal strength or relative power out put . Units come com­
plete with built-in speaker, heavy duty AC & DC power
cables. primary fused relay, adjustable mounting bracket
and push-to-t alk ceramic element microphone wit h coil
cord & mounting cli p. 6" II x 12" W x 10" D. 31 Ibs. each.
Model HW·20 (2 meters ) .• .$20 dn., $17 mo•. .. .$199.95
Ex pected Shipping Date Fe b. 25.

Model HW~t O (6 meters) Coming Soon.



2,6 & 10 METER T RA N SCEI VE R KITS (HW·30. 29A. 19)
T hese three outstanding tra nsceiver models b ring you t op perfor m ­
a nce at the lowest prices offered in complete amateur Iacilit ies . E ach
model has a crystal controlled transmitter and tunable. euperregenera­
live receiver with R F preamplifier. Receivers pull in signals as low a.
1 Ut and the 5 'NIlI transmitters are ideal Cor emergency work or
"local" ne t operation. F ea tu res include push-to-talk transmit/receive
switch, metering jack, ceramic element microphone, a n d two power
cables. U>SS crystal. 10 Ibs. each.

Mod el HW·19 (10 meter) $4 dn . , $5 rna $39.95
Mod el HW-29A (6 meter) $4.50 dn ., $5 rna $44.95
Mod e l HW·30 (2 mete r) $4.50 dn ., $5 rnc $44.95

lowest cost transceivers on the air
• Operate from low-frequency crystals for

greater stability

• Push-to-talk T ransmit /Receive switch

• Variable receiver tuning
• Built-In AC power supply-easy conver­

sian to mobile operation, using acces­
sory vibrator power supply

•
.• -

..

• ••.. .. ......... '

---
....::,

j •• • : : •• :.., ."................"':.,.., ...!:

Model
H W-29 A

Att n . HW ·29 o wn ers : Con ver l
your " Si ler" to the new improved
..A" model with this easy-la-in­
s tall convers-on kit. Allows use
of 8 me crys tal to r maximum sta­
bility.
Mod el HWM·29-t 1Ib ,$ 4 . 9 5

with Heathkit" Amateur Gear

PfllCEMO DEL NO.ITE M

MON EY BACK GUARA NTEE

Please send the followino HEA TH KITS :

OR DER DIRECT BY MAil OR SEE YOUR HEA TH KI T DEALER

~
~ Heat h Com pa ny u nco nd it io nall y g ua ra ntees t hat eac h

Heathkit product , whether as se mbled by our fac to ry o r
as sem bled by the pu rchaser in accordance with our eas y-

~
~ to-understand ins truction manual , must meet our published

s pec ificat ions fo r performance or you r purchase price ...ilI
be cheerfully refun ded.

-----------------
I11III

OR DERI NG ''''S TRUCTIO NS

. 1:0, AXSTROM) Fill 0,, 1 Ih'" 01<J~' bl. "'" b",lo.. . In·
_ _ cl"d. ch..g",. 10' c" .c ",1 po, 1 . c •

co.d,"g 10 " " gh l ' ,hO.. " . E. p•• "
HEAT H COMPAN V Old... 'hipp. d d.II"." Ct" , O"

c01l1(.1. A ll Cl"" ic n F.O .8 . 8 . 111011
B e nton H a rbor 12 , M i c h i g a n M" llot . M,c h A 1O% d'Po.il i . . ...

Qui,1'd on ,II C.O.D . o'd. ... Pr ic . ,
'''llttel 10 C"'1I9' .. 'lhoul nollc•.

Lis ts over 200 kits . S end
for your free copy todayI

FREE CA TA LOG

•

•,

S hip via ( ) Parcel Pos t ( ) E_press ( ) COD ( ) Bes t Way

( ) S END MY FREE COPY OF YOUR COMPLETE C AT ALOG
Name _

Address

City Zon e _ State _

Dealer a nd e_port price s , lightly higher.
For fu rther informa tion , check number i. on page 126
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For further Inronnation. check number 8, on pa&,e 126

12 • CQ • May , 1961

1

;.•

Amateur net. •.. $ 7 9 S

COMPLETELY BROAD-BANDED. You tune only the VFO . Inher­

ently matches output impedances of 50-72 ohms.

COMPLETE BAND COVERAGE. ALL ol the 80-40-20-15-10 meter

bands, plus generous overlap and position (or extra band.
INPUT 175 watts on CW, FSK and PM. 100 watts on AM.
"TAILORED" audio lIlter-Audio I1mller .

ADJUSTABLE POWER OUTPUT cont r ol. 2" MONITORING SCOPE.

CAUBRATION ACCURACY better than 1 KC.

UNWANTED SIDEBAND SUPPRESSION 50 DB.

CARRIER SUPPRESSION at least 50 DB.
HARMONICS down In excess ol 50 DB.

Third order DISTORTION PRODUCTS down In excess ol
40 DB.

EASIER TO OPERATE THAN EVER! Choice ol USB-LSB -AM-PM
CW-FSK at the ll1p ol a swucn. Perlected VOX, PTT, CW breakln
4 ways to key.

Available soon - write (or literature.

NEW FEATURES IN THE 200V

THE NEW

ANNOUNC ES

-

Ex ci te r-Tr a nsm i tte r

200V'"
BROAD-BA ND

NEW! Silicon rectiC1er power supply. Better regulation. Less heat.
Higher voltage. 200 watts PEP input on SSB.

NEW! Frame grid (6EH7-6EJ7) mixers. Extremely high gainLess

heat. Unwanted mixer products down in excess of 50 DB.
NEW! Temperature compensated crystal oscillator circuits (or ex­

treme, long term stability.
NEW! Increased mike pre-amplifier gain. Compensates (or weak

voices or low output microphones.
NEW! Smooth as silk two speed tuning knob with 5 KC per turn

vernier tuning ratio.

PLUS

THESE

ORIGINAL

FEATURES

THERE IS
NOTHING

FINER THAN
THE

200V



No.I·ll

5maller veillon o f
Moster Mob ile Mounll ,
lell spring . Swlve ll,
mounll In 011 palit ionl .
:1/. ... 2 . t h rea d for
Mog ;c Wond , ond 011
Maller Anlennol.

$2.95
AT LEADING

RADIO JOBBERS
EVERYWHERE

,~.-.,

~ ~~i
-....-.... u

' 41 1010 '_ :II

MULTI·BAND ANTENNA CDILS
New Plug- ' n type toil" designed 10 op.tede w ith
ltd. 3" bal ' and ,5' wh ip.

MOUNTS

.,- t
WH IP

ALL· . ...HD
. ...u LOaDING

ANtENNA (Oil

NEW !
SLIM-JIM

SiZE l ~"X 19"

FOR 10, II,
15, 20, 40, 80

METERS

Positive atlion,
just slide whip
in or out t o
l oadi ".: p oi n t
and lock nut
into position.

NO.
8 ·1080

$1795

THE CITIZEN
SR ._~

/'3 ELEMENT 11M. BEAM
",.P'''''- .....-:: NO. SR·500

....., -' Provides Q pawer g ain of
o pprO:ll. 21h 18 DBI

,"",,,,,,,"""-in forward d irec,ion .
10 10 1 Inlerier·

ence redu ction from Iidel
and rellr. Y5NR· l . 1 to 1 0 1 bond

center whe n fed wil h 52 OHM (001{• •• $36.00

6 or 12
volt mod,l,

Compl.t,
$24.95

MDNDPDLE
ANTENNA

Leaders in the Design and Manufacturing of

Communication Equipment & Antennas
FOR LAND, SEA AND AIR

Foldt'd rlld iol lng
e lement for ln­
I' ollotlon requ ir _
I ng a g round
p ione ( anflg uro ·

, t ion lind 0 wider
ule ful range .
11 Met• • $24.50
10 Met• • 24.50

6 Met•• 16.95
2 Met•• 14.95

c (
NO. 900 NO. SS8-156

10·15·20-40·75 40 & 75 M.
• Ril idly tested .. enlinured- toun d to hue
" Q" of 525 • Handles ~OO WI"S Input
• Operates Into ill 52-ohm cable • Pos it iVI
contact -no isefne, t roubl e' , e, operat ion
• Weathers ealed • Factory pre·luned -no ad-
justmeols ' ....d. YOUR CHOICE EA $14.95

r----------------, MASTER.MAGIC,
WAND

New us,·tD-inslall, sin ·
l ie band, l op · load ed
plast i c covere d f ib er
glass ante nna provides
maximum f. mermanee
at th e most usefu l la~

diation fre quencies.

10 Met.· 5 Ft. L $8.95
11 Met.· 5 Fl. L. 8.95
11 Met.·35 In. L. 8.95
11 Met.-45 In. L. 8.95
15 Met.· 5 Ft. L. 8.95
20 Met.· 5 Fl. L. 8.95
40 Met.· 6 Ft. L. 9.95
80 Met.· 6 Fl. L. 9.95

SKYMASTER
• CDAX ANTENNA

G e ts you r Ilg n o l
t hrou;h where other'

_ fllil. Co nc e n l r llt e •
• i; nllh lit ' he Illwei t
II n ; l e . p r ovi de .
omnl ·dlrectlonlll pa' .
te rn for , b.Jt cover.
1I11 e . Mo'chel RG
59/U Coble . SM·700
II Met• ••• $17.95

,10 Met. • •• 17.95
6 Met. ••• 15.95
2 Met. • • • 10.95

,
-_ ~ : _ _ NO .444 $17.80 No.445 $7.95 No.446 $13.45
_~ ~_ ~__ '-.. Ad julloble 10 o ny b umPer. No ho les 10 drill.

UNIVERSA ' MDUNTS
Heavy-duty communicat ions an­
t enna mounts . Either mount
can be attached t hrough open­
ings as small as 3/16-. Re­
ceptacle f or spri ng or whi p
with phenolic Insulato rs. 3/8"·
24-thread.
MM530 nenne ObI. 55. $21.95
MM531 OeluJe 511. 55. 11.95 ~ln-c In .._
MM520 Obi. sr-cae. PI. 7.95 '-==':::';;"':::'-==-_"":;::"":'::";::::::.:.J
MM519 511. 51-Call. PI. . 4.95

ULTRA·HI."Q" CDILS
FDR 8D, 40, 20,

&15 METERS
Your

Choice

$S~:'

11.... Automotica ll y
lu"" entire

! bond b y fe ·
MASTER MATCHER mo" ",,<0'.

I & FIELD STRENGTH METER

WRITE FDR FREE All products are for Un;ve rsal Use-Mobile , Home,
CATALOG Marine, C.A.P., Civil Defense, Emergency, etc.

~""-I

88-27 $12.95
COO III.

.O ~ ba l e l o od ed
$.5. whip o nlenno .
f illt'd wit h a 1j4"
d io . brOil Ilug for
oll- purpole
m oun tl . l o w
Ilonding . wo ve ra ·
t 10 on m os t a'
bond wh en f ed
w ith 0 .5 2 o h m

11 M. CITIZEN
BAND ANTENNA

FIBRE·GLAS
WHIPS

Tile Feafll er_
We ig'" An'enna
with Spring .$ tee'
$'rength '
Complet e ly
weath er p roo f ,
brellk pro of lin ·
tennll with
lpecllli f1e. ibil.
lty Ihlll preven "
occidentll l I hor'~

Ing ·out a gainst
overheod ob­
struction l wh ich
can coule 1011 of
I lgno l, l er ioul
domllge to equlp~

",ent.
re.ao 60" $4.95
re·72 72 '" $4.95
re-14 14 '" $5.15
re·96 96" $5.25
rli-103 103" ~

~"'5 ....

The coil wilh the hlohest " 0" e ver obfoined.
Tel ted lind found 10 have Q " 0" of well over
.515. Ule with 36" bllie sect . 60'" whip. 3'" 010.

•

c

F o r f u r the r i n formation . ebeck number 9 . on I.age 126
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Operating Skill
Editor. CQ:

Ha vin g j ust completed opt-rating in a contest I must
take pen in hand to comment on certain IWmA.

I realtse t hat at contest time there Is an overload o n
the frli'Quencies with rt'l!lultlng QR M. but It dis t urbs rne
to hear the cem men te of ecme amateu". Ma ny of t hem
ha ve the attitude that " as long as I am not doing it.
it I hould be banned" . T im e and time ..ai n I heard
various eomme nte roncerning the QRM .

My rebu ttable is as followe r W at ch out. boys. if you
eliminate o ne phasE' of a mateu r radio. the nut elimi­
nat ion might be youra.

Remembee that amateur radio is on ly a hobby and
it is pursued by particip.nts with various Interests.
The next time you are Q RM'd by someone. remember
that !fOlt are undoubtedly QRM ing someone else. Smile
and try to show your operating sk ill by con ti nu ing to
operate through the QR M. It can be done!

D. E . Chapman . W9DPY
Di rector Mid wester n Eng. Dlv.

T elech rome Man ufactu ring Corp.

- T his letter is one of m any received by W 3ASK on the
10th Anniversary of hil hOPAGATIOS eeet jo n in CQ.
We are Indeed sor ry that we can not print all the lettera
ree..i \·ed.- E d.

For f urthe r informat ion. check nu mber 10. on page 126

Edi to r. CQ:
A bill "thanks" to K4KSZ tellardinll no<iprocallicens­

Inll (Lf.TTEIU~ . Jan. 1961) . As K4KSZ wl~ly llointl out .
thi ll matter is vital to all hams regardl('lls or whether
o r not they ever go overeeae, or reside In another
cou n t ry.

Those of us s tat ioned In the United KinKdom (then'
are o ver a dceen or us at this relative ly I m all A .F.
base) ean do li ttle at th il end until the U .S. offers
equal privill:'&'" to U .K . amateurs.

The eoumetee in which we are prh·lIt"lled to o perate.
now stea di ly d wi ndle. \\'e ha ve seen the m drop f rom
t he list one by one, I t ' s t ime we woke up and Irot t hoee
lett.ers wettten to our ronllrt'llman,

Ler 'e all Ie nd e et ive sup por -t to reelproeal Iicen l'linll
ami w rite t hat Je t te r ..... her. it will do th~ moat good .

T /Sgt. Duane Eyman. K4RPP. ex-KGIDE. 5AITN
H o w let t s ,

Willows Green . r-; lIlit' X.
Emdand

Reciprocal Licensing

Jack H . Osborne. K6LV D
863 Arbol Verde

Carpintnia. California

Letters .....
to the Editor

10th Anniversary
P ROPACATION Editor, CQ:

Congratu la t ions on your flnt ten yt'ftl1l with CQ.
Working out K con t inuous monthly llrollaJlation chart

hus been a ter-r-ific adva nfage to a number of us. par.
ticularly when it ill presented in the eonebe for m t hat
)'ours is. I've been particularly glad to see the different
cha nges you r rolumn haa z one through during the past
ten yt'ara a nd feel that it now offers a bou t as widely
dlveraified in fo r mat ion as ca n be eompifed in the Ipace
allotted.

I . myself. op era te telet ype. • .• .b.. e.w . and a .m. phone.
The use of tbe p ropagation chart allow. me to set up
schedules o n a basis that is rea.sonably reliable.

Again. congratulations for a job welt done and I
hope that we are all around to see your next ten year
colu m n concluded.

•

JAMES MILLEN
MFG. CO., INC.

MA IN OFF I C E A N D FA CTO RY

MALDEN
MASSACHUSETTS

THE NO. 90932
MODULATION MONITOR

The No. 90932 Ama te ur Band Monito r
O scillosco pe is a compl el. o scilloscope
for moni toring Ihe modu lated r-I o utp ut
of a tra nsm itte r. 8 ui lt -in li nk-couple d
t une d circu it. co ve r all amateur bo nds
3.5 to 5" me. All circuits o nd a ccessorie s
or. b uilt in. The monitor will dilploy the
, ·f envelope o nd / or the tra pez oidal
monitoring p a tt ern o f single side b an d
t ro n. m ille n or a mp litud e mo d ula ted
t ra nsmitt ers. It showl the linea rity or
no n-lin ea rity of Clo ss-S r-f am pl ifiers.
parasit ic osc ille lio n, neutra liza tion, ond
r-f ou tpu t.



9IJ.WATT CW I
TRANSMITTER - I NEW!

# 720 I GO-WATT CW
Kit $79.95 TRANSMITTER CITIZEN S

Wired $l t9.95 I # 723
·U. S. Pa t. No. 1).184,776 I Kit $49.95 BAND

" Top Quali ty" _ ELECTRONIC Wired $79.95 TRANSCEIVERS
KITS GUIDE, Ideal for veteren or I Ideal for novice or advanced ham Single and
novice. 90W CW, 6SW external needing low-power, stand·by r ig.
plate modulati on. 80 through 10 I 60W CW, SOW extemat plate mod· Multi Channel Models Ava ilab le.

-~~~--- ----- -~--~~~~~~~~~~~-~-~~~~~~-~~~~~-• I •

... HIGH·LEVEl I - • I - !"
UNIVERSAL 1. I r Ul

MODULATOR· I ,' ~ GRID I 's
• ~~__ DRIVER I '~ DIP I PEAK·I O·PEAK -

...""" ~ -' # 730 METf:R VTVM # 232
Kit $49.95 Wired $79.9$ I # 71 0 I It ~
Del ivers SOW und istorted aUdio. I Kit $29.95 Wired $49.95 I ·UNI ·PADB[ ~ ~
Modulates transmitters having Includes complete set of coils Kit 529 .95 ...,
RF inputs up to lOOW. Unique I for fu ll band coyerage. Continuo I Wired $49 .95 ~
oye r·modulation indicator. Coyer I ous coyerage 400 kc to 250 me. VACUUM TUBE VO LTMETER N 221 0

[ ·5 $4.50. 500 ua meter. I Kit $25.95 Wired $39 .95 ~--------------r-------------T-------- ------
COLOR &. I I RF SI CNAl• -MONO DC·5MC I DYNA MIC I • CENERATOR

LAB .. TV 5" • CONDUCTANCEI · ~flHfI%l . I • #324
OSC illOSCOPE TUBE (1 50kc-43Smcl

# 460 f 1 - - - , &. TRANSISTOR I :~. •• Kit 526.95
Wired 5129.50 -I TESTER # 666 I Wired $3!U5

Kit $79.95 Kit $69 .95 Wired $109.95 TV·FM SWEEP CENERATOR
5" PUSH·PULL OSC ILLOSCOPE I TUSE TESTER # 625 I .. MARKER # 368
# 425 Kit $44.95 Wired $79.95 I Kit $34 .95 Wired 549 .95 I Kit $69 .95 Wired $11 9.95

EICO, 3300 N. Slvd., LI.C. " N. Y. I CQ ·,5o Send free Catalog & name of I Name .
neighborhood d istributor.

~Oy~i~t'::~s~~~o8 ~~u:r for I Address ..

36-page STEREO HI·FI GUIDE: I
2St encl osed f or postage I City Zone State .
& handling. I " eel ~ '4 ' 1Il ltle III'nt.

ENGINEERS: Excellent caree r opportunities In creative electron ics design. Write to the Chief Engineer.
F or furt her in forma tion , eheck n u mber 11. on p " " eo 126
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Before t he

FEDERAL CO MMUN ICAT IONS COMMISSION

W ashinirton 25, D. C.

In the M. tte r of l
Amendment of Seetfcn
12.90 (b) (2) of the Commi5-
s io n', Rul" to permit M. ri t ime Docket N o. U026
Mobile opeeetton on • Wo r ld- )
Wide B..i, in the U .OO.U .35 Mc
Band.

NOT ICE OF PROPOSED RU LE MA KING
1. T he ClmmiSllion is in receipt of • peuttcn from

the Ma r it ime Mo bile Amet eu r R. d io Club ( )1 M-A RC)
1317 Oreneewccd A\'t'nut', Pittsburgh 16. Pt'nnsyl....ni.
5t't'kinc to amend the Clm miSllion's Rules to pN-mit
m.riUmt' mobile olH'r.tions In t he f requt'nc y band
1.f..0~U.35 mc on • world-wide basis, i .e. outside t he
eonttnental limits of tht' United States, ita territories
a nd poM--tons.

2. 'I'he Clmmillollion had adher-ed to a policy. supported
by the pt'tltiont'r, that u • condition precedent to per ­
mitting amateur maritime mobile operations on ama­
u-ur frequenci t'lll o n a woeld-wlde basis, the freque ncies
Involved muat contain no ln teena rtc nal restriction o n
tbetr ueaae. I n t he 1959 ITU RADIO R EGULATIONS
Table of t 'rt'(luency Allocation!l, footnote 218 governs
the use of pa r t of tbte ba nd u fo llows :

" 218 . In the U .S .S. R. t he ba nd 14,250-14,350 kc ill
allio allocau"ll to t he fixed eervtee".

The pettttonee pointe ou t t hat other gt'nera l exnlane­
tory foot notes in t hese HeR'u lJl t ions lead to the cone lu­
lIinn t hat t he above-quoted proviso is n ot to be reR'arded
a ll a N'II t r ict io n in othee areH.8 , and that else......here o ther
t ha n fixt'(1 o p t' ra t io ns are p ermitted. In other- wo rds,
t hill rt"Mtrict in n should not be reaarded II.!I p recludin jz
t he ava ill4bility of the frt'(luencit'S fro m 14 .00 rnc to
14.35 me fur wor-ld-w ide m a ri ti me mobile o per-a tio na.
P l;'rhaps more sh:n ific a n tly MM ARC h H.8 a ubmltted
t ac t ual c1ata ehowina t ha t t he U .S .S .R. permits itll a rne­
teure to opt.'ra t e o n t he frt't luendt'S in q ueat.ion d t'l'l pl te
t he a rorementfo ned root no te . T he pet ition . t hej-ef'ore,
sl.'t'ks a mendmen t of t he Commission 's R ules to p e r m it
amateur o pe ea t ione in the f req uency ban d H .Oo.- H .35
me outsi,lt' t he conti nental lim ita of t he United S tatee,
its territories, a n d po8>!l.'8sions. The Commhudon III of
t he opinion that t he petition merits a Notice of P ro­
posed R ule Ma kin ll to a mend Section 12.90 (b) (2) to
rt'ad an follows:

(21 \\'he n outaide t he jurisdiction of a fo rt"i R' n aov­
ernment : Operation ma y be conducted with in Rf'lt io n 2
on any amateur f r l"Qu t'ncy band between 7.0 mc and
U~ me. Ineluetve: and when not within Reato n 2. oper­
ation may be conducted only on the amateur f r equ t.' nc y
bands U .oo.l4 .35 me, 2 1.00-21.45 me, a nd 28.0-29.7 me..
(Rt>irion 2 I.deftn.>d as followlI : On the east, a line ( n)
t' l(tt'ndinll from the North Pole alonll meridia n 10· west
of Geeenwte b to i ts Inteesecficn with parallt'l 72· north:
the-nee by G~at Cinle Are to thf' intt'l'Bt"Ction of meri­
dilln 50· west a nd parallt'l 40 · north: thence by Grt'at
Ci rc lt' Arc to the Interseetfon of mej-Idfan 20· west and
paralIt'1 10 · lIOuth : rhene.. alonll mt.'ridian 20· ....._ t to
rhe South Pole. On the weet, II line eC) extendtne from
t he No rth Pole by G!'t"at Cteele Are to the Inteeseetjon
of para llel 65 · 30 ' north with tbe intt'rnational boundary
in lWrina- Stra it : then ce by Grt'at Circle Arc to the
Intent"t'tlon of meridian 165· eeat of Grffnwich and
parallel 60· north : thenee by Great Circle A rc. to t he
intenlt"t'tion of mertdtan 170· west and parallel 10·
north ; thence along paral1t'! 10 · north to ita Inteesee­
t ion with mt'ridian 120· west: thenee along mt'ridian
120· weer t o t he South Pole.j

4. T he p roJl'Otlt'd a me nd rne n t heeeln described ill illSut"d
pursuant to authority contain ed in Beetions. <4, (n and
30;1 of the Commun ications Act of 1934, as amended,

6, Any lnterr e ted pe rson who III o f tht' opinion t hat
the l.roIH" .'d umeudmen ts should not bt- ado pt ...l or
IIhuuld nut be 1I.1" 1Itt't1 in the fo rm Be t fo r t h herein , and

I

GET
ALL 3
FREE!

Puts a ll the commonly ..ned
conversion factors. form ulas.
tebles, a nd color codes at
your fingertips. Yo urs abso­
lute ly free if you moil the
coupon today.

Mail Coupon TODAY !

Investigate our NEW
Training Program In

COMPUTERS,

SERVO MECHANISMS,

MAGNETIC AMPLIFIERS,

and others.

FREE

CLEV ELAND INSTITUTE OF ELECTR O NI CS

Desk (0-76, 1776 E. 17th St., Clevela nd 14, O h io

Get This Handy POCKET

ELECTRONICS DATA GUIDE

Comple tion of the Moster Course (both Sections)
will p repare you for a first Clan Commercia l Rad io
Telephone license with a Rodor Endorse me nt. Shou ld
yo u foil to pon the FCC e~omi nat ion for th is lice nse
ofter succenfully completing the Moster Course. yo u
will recei ve a full refund of a ll t uition payments.
This g ua ra ntee is va lid for the e ntire period of your
e nrollment ogreemen t.

City Zo ne State
FO R PROMPT RESULTS SE ND AI R MAil

CQ 76

Just Mail Coupon

YOUR GUARANTEE :

Plec se lend FREE Ca ree r Info rma tion Materia l
prepa red to help me gel ahead in Elect rc n jcs.

Name .....• .. .... ..••.....•......•..•. ...........•........ Age

Add ren .

How To Get

an FCC License
(Commercial)

11.- 1

I
I

l
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Nowat your distributor

RF LINEAR
AMPLIFIER
BIG .. . with a husky, ge-places power rating of 1500 watts PEP •••

SMAll .. . only a foot across the front- less than one·and-a·half feet in depth !
No space problem here-these are true "table-top" dimensions.

Fine looking- modern industrial designer styling-finished in durable,
attractive light colors. Bl endswell with existing equipment.

fea tures and features . ..

Model ; 3340

Full band ~witch lng S().4().2().15 and 10 meters · PI network output · stable, eff ic ient
grounded grid ci rcui t ry · Power input rat ing: 1500 watts PEP ssa • 1000 wall s CW
• 400 wa ll~ AM . can be drive n by escttees in the 65·150 watt category. GSa· loo
and simil ar Units ' l ow cost Type SU A tubes usee In amplifie r ' long Ide ~ i 1icon

recti f i ers replace older vacuum l ube rect ifi ers in high volta ge power supply •
Antenna changeover relay is bui lt in • pa nel swi tch allows tune up at low power
• full vision pa nel inst rument is swttcneute to indicate ampli fier plate current or
relat ive Rf cutou t - Dimensions, 8 '12" hlih, 1 2~" wide , I r deep.

50
. 'o r f ur ther inform_tio n ,
cheek number 12. on p_gt' 126

G 0 N SET Division of Y ou ng Spring & IVire Corpora tion
.0 1 SO U T H .. .. I N ., . , .U ..... NK . C "l. I "O .. N I A

EX PORT SA.LES : W ESTREX CO R P . • !:i.O WE ST !:i8 T H ST. N EW YOR K 19 , N . Y.
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7. In aceorda nce with t he p ro\·ilo.lon. of Sect ion 1.54

of t he C..mmi:s>lion ·, It ul" J-nd Ht"¥ulatlun", an ..r iK in,.!
an,1 (\lurt~'n cup i"", of all II t a t e /ll..nta , te-tere. an,1 com­
IlWut ll liI ~..1 lIha ll be f u r ni ah..0.1 t he COlllllll lllll iun,

4. Hen ce. the ARRL propoeee a men dmen t or St'C­
tions 12.21(d) and 12.44(a) o r the R ule. to add en,
other catt'gory to ebcee now eli&,ible to take t he Con­
d itional Class examination by mail, I t reqUt'llta that
the rollowing lanll'uage be added to Seettoe 12.21 (d) :
" . . , or a ny el t taen temporarily r t'lliden t . tor a reason.
a ble period, outelde the j urisdiction or the Ft"deral
Ocmmunleauone CommiMion and who ma int a ins B It'Ka l
reefdence within the Unlted StatE'll , its ter-r-itor-ies or
posAe8llIionA, without rt'Itard for t he dietanee or e ue h
Il'ltal reeldenee from the Commlulon examination
polnta ltsted elsewher-e in t he Chapter. (Note : Nothinlt
In t h is Seetton sh a ll be ecnereued a lii authori:r.in« Com­
ml8~ion licensees to opera te withi n t he ju risdiction o r
a fo re ign government. except in acc...r-da nce with the
provisions of Seettc ne 12.90 and 12.91 or t his P a rt. ) "
T he word cha nllt'8 proposed by t he AR RL for- Section
IZ.HCa) a re l!uboitan t ialJy the u me. The Commiss.ion
is or the opinion that the term "roe a reescneble
period" ie too indefinite and will im p ai r the efficiency
or p roel">l~ i n ll e ppflca tione fI.8 eX I'edit ioUidy a s pOMible.
It ill p rOI10 lleti. t herefo re, to subet lf.ute the p h ralle fo r
a pertod o r at I",. , t twelve mont h," in lieu t hert-or .IIond
aJIIO to noqulre the applicant to s ub mi t l uffi cien t proof
o f luch ten ure. This wou ld appear to provide a reason­
a ble and defini te I ta nda rd for qualification for this type
or Ilcenee a nd would II t lll a ccom p li.h the purpcees or
the League'. petition, As a result. the Commi8llion is
propOllinK to amend Sect.lone 12.21(d ) a nti 12.44(a) 8S

eet fort h In t he attached Appendix.

FIWlmA L CO MMUNI CATIQSS COMMISS iO N
UES • •, W A PL E

A cting Sec retAry

NOTICE OF PROPOSED RULE MAK ING

1. T he Commi8ll10n Is in receipt of a petition tUt'd by
the American Radio Rela y Leag ue, I nc., (A RR L) H art­
fo rd, Con necticut. seek..i n &, amendment of t he Co m mis­
elon'e R ules to permit . n ap p licant Jivi n ll' teml)orlt r ily
outside the United StatN to take an ex.mination fo r
a Conditional Clau license even if hi ' eeetdenee in the
United StatN is leu t han 75 milN f rom a It'Kal Com­
mi8ll10n eJtaminalion point.

any person detlirintr to sup port t his proposal may file
with t he Commi8slon on o r before J u ne I , 1961. a
writ ten etetement or brier !lettina- forth his ecmmente.
No additional eommente may be filed unleee CI ) spe­
dflcaUy requested by the Commi_ ion. or ( Z) good eauee
ror the fiHn&' or lIu(' h additional commen'" 'Ued III eetab­
Hshed. The CommillSion will eonaidee all comments
filed hereun de r prior to takin~ final action In this mat­
ter p rovided t hat. notwitbatandlng t he provillions o r
Section 1.213 or t he R ules. t he Com m isaion will no t be
limited solely to the comments fi led in t his proceedi ng.
I( eommente are eubmirted w.rranling oral al1rument,
notice or the time and place of l uch oral a!,¥u me nt will
be g iven.

6 . In accordance with the proVllliohl of Section 1.54
or t he CommiS8ion'l R ules a nd Rt'lrula tionl , a n orillinal
a nd rOUrU>4:'n conies or a ll atatemen ts, br-iefe, and eom­
men ta filed sh al l be fu r ni llhed t he CommiMlion .

FEDERAL CO MMUN ICATIONS CO MM iSS iO N
U Fo S ... W""I.E

Acting Secre ta ry

Bt'fo re t he
F ED E R AL COMMU N ICAT IONS COM MiSS iON

W asbin &, ton 25 , D. C.

In the Matte r or
Sections 12.21 (d) a nd 12.H Ca)
of P.rt 12, Rules Itoverninlt
a mateur radio rt'Kard inlt
e lhdbility for Conditional
ClaN licensee,

abo

• May, 1961CQ•

THE ElEC TRONICS DIVI SION Of GLOBE·UNION IN C.

9SU E!Sf n EfE AVEN UE • MilWAUKEE I, WISCONSIN

(["lU LU ' AU DA LIMITE D- AJAX , ON TAIIO
For fu rther information, check n umber 13. o n p.~e 126

see your
Ce abo
distributor!

Whether you need one switch or one hun­
dred . your best source is y o u r n earby
Centra lab distributor . He has co m p lete
stocks of the com plete Centralab line, ready
for immedia te delivery , regardless of your
quantity requirements.

For every a pplicat ion in amateur radio-c­
as well a s in countless industrial uses-Cen­
tralab makes the switch you need: rotary a nd
lever action ; cera mic a nd phenolic; rninia­
ture, ultra-miniature. and general purpose .

They're all listed in Centralab Standard
C atalog 3 1; b e sure t o writ e fo r y our
fr ee co py .

18



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

TRANSISTORIZED CONVERTERS AND I NVERTERS 12 TO 1. VDe INPUT

MODEl Tpc·25W Tpc·60W fpc·1 row TP!·25W
RATING 25w 60W lrow 25w
PR ICE $31.50 $48 .50 $57.50 $32.50
OUTPU T

Voltage 250V . 3OO/15OV 5OO..I1sg.;-60V 115i26VAC
Current l OOml 200m. total 2 /1 110m. 25w-400cy

INPUT
No Load 0.5 amp lamp "S i mp 0.5 Imp
Fulllo.d 3amp 7 amp 12 amp 3 . mp

REGULATION
Full Load/No load 86% 88% 85% 70%
rull load;~ l oad 91% 93% 91 % 85%

OVERAll
DIMENSION S

Width n~ in. 4% In. 3% In.

I
lene,th 5Y. in. 5~ In. Sin .
Height 3Y. in. 3!-i in. 3Y. In.

TOROIDAL TRANSFORMERS FOR 12 TO 14 vee INPUT

MODEL TT·25W TT·60W TT·120W TIC·25W
RATING 25W 60W 12QW 25W
PRier $8.10 $11.25 $1 5.25 $14.75
TRANSISTOR
POWER RATI HG 3 . mp 6 or12amp 12a mp 3.mp
OUTPUT

500"'",,0.Voltage 21i & 115VAC
Currenl 200, 100.. 10",. '00<,

For fu rther Informatjc n , cheek number 14. on page 126

F or further information. check number 15, on PRitt" 126
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P a r t 12 of the Oommisalon'e R ules III amended as
follow, :
1. 112.21 (d) i' amended to read as Jollowa:

112.21 Elhdblllty for License

Lewiston-Clarkaton A.R.C.

APPENDI X

The Lewil'lton-Clarkston Amateur Radio Club of
Lewiston. Idaho and Clarkston W as h inKlon Is i!\lluinK
a eertttieate in hon or of their Centennial Ceh·hration
which bega n M" y 13t h a nd extends to September 1st.
196 1. T his aUrllctin' C<'rtif\cate will be awa rded t o
anyone who works an amateur in the Lewiston. Ida ho
Clarkston. Wu hi nirto n ,·alley. Only contB('tA between
November 1. 1960 and September I. 1961 count toward
t he award. No band or mode 8ti p ula t ion (l are made. QSL
('ard" must be sent. to the L-CA .R .C. I nc.• P . O. Box 383,
Lew iston. Idaho,

(d) Conditional Claaa. Any citizen of the United
Stetee w hose actual reaidence and amateu r stat ion
location are more t han 75 mtlee airline distance f rom
the nearest location at which examinations are held at
intervals of not more than 3 months for General CIU6
amateur oper a tor Iieenee: or who is eho w n by phy'i _
cian', certificate to be unable to ap~ar fo r examtne­
t ion because of protracted disability; or who Is shown
by cert ifica te of t he comma nd inc office r to be in t he
armed fo rces of t he United States at an A rmy. N a vy,
Air Foree or Coast Guard IltatJon and. for that reason.
to be unable to aPPE'Br for e:umination at the time and
place deaie-nated by the Commission; o r who furnishes
lufficient evidence of temporary reaidence fo r a eon­
ttnucue period of at lell8t twelve mont hs, outetde the
contJnenta l limits of t he Ijnlted States, its t e rr i toriea
o r pQlI.Ieallionll. i j- r-ea pect dve of whether his pe r ma nent
realdenee in the United States ill more or less than
75 milel a i r li ne dietanee from the nearest location at
whieh examin a t ions a re hejd a t intE'rvais of not more
than 3 months for General Class amateur operator
license.

2. §12.44 (a) it~ arnemled by chllmrinlC t he period at t h.·
end of s ubp a r ac r a ph (3) to " ; o r " a nd by alld ing- a new
lI ubpa ra &" rap h (4 I to read as follows :

112.44 Ma n ne r of Conductln&" Examination'
(al· • •

(4) If the applieant demoeereetee by l uffi dt>n t evi,
rlence that his temporary reetdenee i' for a eonunuous
per-iod of at lellllt twelve mont hs, outshle t he continenta l
li mits of t he U nited S tates. ItA teeritor tee or !>OItSPl'l'

e tone, Irreepeettve o f whether h i' permanent residence
in the United StateR i, more or Jess than 75 miles air·
line diatenee f rom the n_nI'tIt kl<'ation at whi('h eJlam­
ination" aN" held at inten'ais of not more than 3 monthA
for Oeneret Cla&lI amateur operator ltecnse.

Super clean contacts that guarantee low
unchanging cO'l tact resistance.

I-~~- 2 It H A'"

HERE, AT LAST, IS a vacuum TR relay

engineered for economy, yet offering all

t he advantages that have made vacuum

switches famous. Economy has been

achieved t hrou gh t he use of an lnex­

pensive, externally mounted magnet and

28 vdc coil to provide the actuat ing

force necessary for movement of t he

vacuu m enc losed con tacts. Vacuum die­

lectric offers these advantages :

'

VA CU U M
, A N T E N N A

RELAY
specially designed for

amateur kilowatt service

High voltage and current ratings •• •
this new M odel RP·} switch has conser­
vative r/ ratings 0/ J kv and 4 am ps rm s.

Small physica l size- should be installed
adjacent to th e tanh coil.

Silent operation •• • easily mounted.

Am ate u r Net Price-each .. • $32°7

Atla nta Ra dio Club

T h i r t y two years i, a long time to be putting- on H a m.
festa a nd t h is yur marks the 33rd time the Atla nta
Radio Club will s p onso r the i r Ilala occasion . W here:
The S hri ne Tem ple. Pon ee de Leon A ve.. N . E .• Atl lln ta ,
Georgia. When : June 3rd and 4th. W ha t : Dinner, dance
a nd the U!lual H a m fea t a('tivitiel. W ho : Crowd. from all
ovee tht' South(,B3tern N"Kion. Will you be tht"reT Betty
Herr-nett, K4UZ E will flU you in. If yOU write to her at
2651 Volmar Drive, Doraville. Georgia.

• Write Jennings today-we will be glad to send
fu r ther inf o rm a tion on the new Model RP·l rela y.

RELIABILITY MEANS VACUUM a '
VACUUM MEANS d'EHH''!!1t

. ..II!CS ....... W' COIf' tI. ......... . n . • , ... 1fll. $U .-u , tMIF

The Qua d City A.R.C. Inc.

The Quad-City Amateur Radio Club win hold their
H a m fea t on May 28th. at the Gra Ell pienie a-rounds,
east of MoUne. Illinois . Tickeu in advance are $1.50
a nd ca n be obtai ned by writing- to W ay ne Rlick. 2366
30th Street, Molin e , illinois. A penalty o r SOc will he
levied on all amateu rs buyln&" tlcketA at t.he ptcnie
ll rou nd".

[C01t ti" wt'd OR pag e 100)

" o r f ur the r Infornllition, check numbee 16, un 1""Ce 126
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ON 2 METERS
18 Elements
1 - Folded Dipole Plus
Special Phasing Stub
1 - 3 Element Collinear Reflector
4 - 3 Elemen t Collinear Directors

ON 6 METERS
Full 4 Elements
1 - Folded Dipole
1 - Reflector
2 - Directors

~~.~a:'n:o'her f'RST 'rom f'NCO

-

-

• Heavy Duty Square Aluminum Boom,
10 Ft. Long

• All Elements Are Sleeve Reinforced

And Completely Pre-assembled With

"Snap-out" Lock-Tite Brackets

• Boom Suspension Rods Are Supplied

Completely Pre-assembled. Ready To
Be Snapped Into Upper End Of Mast

Pa tent Re 24,413

I Other patent s pend ing
6 & 2 Meter
Model No. A·62
Am a'teur Net. A-62 $33.00
Stack ing Kit AS-62 $2.19

OTHER

or write direct to

THE FINNEY COMPANY • DEPT. 19, 34 W. INTERSTATE ST.• BEDFORD, OHIO
Io' ur (urth~r infor ma t ion. eheek n u mbee 17. on p&$re 126
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Random Thoughts - - --

From the Boys in the Back Room

Ama teur radio today is big business. With more than 240,000 Americans hold­
ing ham licenses today, somewhere between $2.5 million and $35 million will
he spent during the next twelve months on amateur eq uipment. Where that
money will he spent, and how, will naturally be determined by new develop­
ments in tbe industry and by economic trends around the country, and only
time will tell .

But, one significant faet stands out : distributors and dealers of amateur
equipment throughout the country are crying tbe bines- and justly so. It 's
gelli ng more and more difficult for a legitimate dealer to stock bam gear and
sell it at a profit. The reasons are numerous.

For one thing, there's a dangerous trend on the part of amateu rs to pressure
the dealer to cut prices or offer discounts in order to make a sale. A typical
sitnatio n might find Joe Hum, \\'2XXX walking into the dealer's store, locating
a cou nterman, and saying something to the effect of, " y OU T competitor down
the street will sell me an X'~l receiver for 15 7<, off. Can you make me a better
offer?" Unfortunately, too many dealers have found it necessary to do just
that if they want the sale badly enough, and sooner or later the word gets
around that ham equipment can be bought locally at a nice discount.

22 • CQ • Ma y, 1961
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Many hams don't realize that by saving a few dollars at the ontset on a dis­
count purchase, they're only hurting themselves in the long TU Il. Here's why. A
typical amateur receiver or transmitter selling for say $400 normally nets the
dealer approximately a 2.3 /~ ' markup or SIOO. That markup is legitimate
business profit for Jailor, capital investment, and service. And in the same
manner, the manufacturer is also enti tled to a normal profit, w hich in this
case will run somewhere around $.50. Thus, a recei ver which originally costs
$2.50 in parts, labor, and engineering sells to the amateur for $400, and the
amateur is gell ing a pretty fair hny for his money.

Now, if the dealer is pressured into selling this receiver for a discount of say
17 % . his markup is only 8% or approximately $24, hardly enough to make
it worth his while . Yet, the dealer is expected to stock a co mple te inventory
of ham gear w hich requires an investment of tcns of thousands of dollars,
and is also expected to handle warranty claims, all for a pal try 8 %, profit. lie 's
better off pu tting the money in a good real estate or stock investment where
his mOTley is safe and his profit as great or greater.

In addition, when the ama teur is ready to trade in his receiver for something
newer or better, he finds that he doesn't get anyw he re ncar what he thinks
is a fair price. It's obvious why; a recei ver which can he bought at a large
d iscount brand new, decreases fantastically in value as used gear. And that's
only a small part of how the ham is hurting himself hy buying at a discount,

The distributor, in order to make a fa ir profit, is forced by ma tters to ask the
manufacturer for a larger discount, say 33 %, instead of 2.5 % . And if that
happens, the manufacturer, in order to stay in husiness, mus t either cut pro­
duction costs- w hich invariabl y result in an inferior product - or he must raise
the list price of the unit to allow himself a fair margin. So who's suffered now?
Joe I1am. And who's to hlame? Joe Ilaml It's the old story of being penny-wise
and pound foolish.

And the worst part of the picture hasn 't been mentioned yet . The ham who
ean afford to buy the 400 receiver with a 1770 d iscount can afford to pay
full list price, in most instances. It's the younger ham who's looking for a
piece of good low-priced used gear that takes it on the chin, because that
used gear just isn't around. Why isn't it around? Simple, because the discount.
ing on new gear has dropped the bottom out of the used equipment market
to the point where the average old- timer will p robably keep that old receiver
as a spare, rather than let it go for pennies. And frankly, we can't blame
him either.

So, where do we go from here? That depends on the fraternity itself. The
prahlem can only be licked by a voluntary cooperation on the part of the
amateurs buying equipment, If you expect to buy new gear and can afford
to pay Jist price without a d iscount, do so. If you have a piece of good used
gear to trade on your new unit, don't Ict it sit in the attic gathcring dust. In
the long run, you'll come out ahead, your fellow hams w ill come ou t ahead,
and the industry which has made our hobby so much more fun will be that
much more stable, and that milch more inclined to find better and newer
items to make the hohby even more enjoyable.

Dick; WA2LRO
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EXTENSIVELY FIELD

"Sideband never sounded so good 1"
"Excellent penetration ami all outstanding signal I"
..Full-fidelity voice reproduction-picks up the
lows for that "natural' sound for the first time I"
U Sideband and carrier suppression is tops I"

Here's the tra nsmitter with the sharp.
penetrating signal you 've been waiting
for-plus more exclusive operating and
convenience features than any other SSB
Transmitter on the market today ! A
classic of modern communication equip­
ment design . the " Invader" offers instant
bandswitching coverage 80 through 10
meters-no extra crystals to buy-no
retuni ng necessary-delivers a so lid 200
wa lls CW input; 200 walls SSB input;
90 watts input on AM! Unwan ted side­
band suppress ion is 60 db o r bette r !
Built-in VFO is diffe rent ially cornpen­
sa ted . Exclusive R F controlled a ud io
AGC and A LC (l imi ter type) provide
grea ter average speec h power- high gain
push-to- talk audio sys tem has plenty of
reserve gain for either crys ta l or dynamic
microphones. VOX and anti- trip circui ts
are extremely smooth in opcration ­
bui lt-in anti-trip match ing t ra nsfo rmer
- adjusta ble VOX time delay circuit.
Mixer-type sha ped keying is crisp, sha rp
- click and chirp free . Single knob wide
range pi-network output circuit -fully
TV I suppressed . Blocking and operating
bias for noise-free T-R switch operation.
Cat, No. 240-302·2 - Wired and tested
with tubes, crystals and $61950
crystal filter. Amateur Net • •••

superior to phasing-type units
. . . obsoletes all other filter types!
EXCLUSIVE- Now, fo r the first time, not only better
audio fide lity-but balanced audio response in a f ilt er­
type tran sm itter. The only equipment on the market
using a specially developed high f req ue ncy, symmet rical,
multi -section band-pass crystal f ilte r f or more than 60
db sideband suppression-more than 55 db ca rrier sup­
p ression! Select ei ther upper or lowe r sid eband instantly
with a front panel "mode" switch.

- -



TESTED BY DOZENS OF UNBIASED AMATEURS!

EXCLUSIVE- Full · t im e VFO
heate r element keeps VFO
at opera ting t emp eratu re,
eve n with t h e e q uipment
turned off! No warm-u p drift
-erock-solid stabil ity!

EXCLUSIVE- The only trans­
m itter wi th both limiter ALC
and audio AGC for an extra
sharp signal! Reduces over­
d riv in g and tt at -to p ping-c
i nc reases ave rage a udio
level for greate r penetrat ion
and the best signal anywhere!

• •

GI • •", .

-

E XCLU SIVE- W h e n con­
verted to the Invader·20 00
-the on ly m axi mu m legal
power table-top unit avail­
able! (Remote power sup ply
ca n be placed in any con­
venient location.)

EX CLU SIV E- Si ngl e · knob
wid e range ou tp u t ci r c u it
makes it possible to load into
just about any conceivable
type of antenna!

The sophistica ted engineering and styli ng
of the " Invader" is unmatched by other
equipment within the amateur field­
bar none t

Long recognized as the " fi rs t choice
among the nat ion's amateurs" ... Vik ing
transmitters achieved popularity in a
solid and healthy way. Known the coun­
t ry over as the line that gi ves yo u
excellent engineering and performance,
outstanding dollar va lue and more fea­
tures at a popu lar price . . . the Vik ing
line now achieves a new pinnacle with
the introduct ion of the "Invader" a nd
the " lnvader-2000". We reel that the
creat ive and imagina tive engineering in
the " Invader" sets aside " old fashioned"
ideas that a unit is good simply on meri t
of the manufacturer's name alone ! It
has to perform-and nothing outper­
forms the " Invader!"

A BOLD STATEMENT
PROM E. P • .JOHNSON ca.

add hi-power conversion overnight for an
integra ted 2000 watt desk-top transmitter!

HI-POWER CONVERSION - Take the featu res and perform­
ance of your " Invader" . , , add the power and flexibility
of this uniq ue Vi king " Hi- Power Conversion" system .. •
and you' re "on the ai r" wi th the " lnvader-2000", Completely
wired and tested-includes everyth ing you need-no solder­
ing necessa ry- complete the entire conversion in one evening !

Cat. No. 240-303-2 . . . Amateu r Net. • • • • • $61950
INVADER-2000- A Il the fi ne features of the " Invader",
plus the added power and flexibility of an integra l linear
amplifier and remote controlled power supply completely
wired and tested , Rated a solid 2000 watts P. E. P. (twice
average DC) input o n SSB; 1000 watts CW ; and 800 watts
input AM ! Wide range output c ircuit (40 to 600 ohms.
adj ustable.) Fina l ampl ifier provides except ionally un iform
"Q" , With multi-section power supply, tu bes and crystals.

Cat. No. 24 0 -304 -2 .. . Amaleur Net....... $122900

FIRS T CHOICE AMONG'
THE NATION'S

AMATEURS
®

E . F. J O H N S O N COMPANY. WASECA, MINNESOTA.

I·PAGE
BROCHUR E•••
Yours on request
." complete sp ec­
ificati ons an d
photographs on the
" Invader" a nd th e
" lnvader-2000" !

F or f urther informat ion , check n umber HI, on paae 126
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A Bandswitching, Low Cost

4.00 Watt Linear
Howord L. Morrison, W7ESM

9000 s. W. Bea verton - Hill sdale Hg wy.
Portland 25, Oregon

RJ. input of opproximotely 12 wofts is req uired to drive this
unit to 400 wofts input. Both driver and power amplifier are
running grounded grid and the use of surplus components
throughout makes this a rather inexpensive construction

pro;ect.
1

::! If such an a r ra ng e me nt were to be usesd on a .m.• t he
ea r rier out put should ~ only one fou r th t his value.

~..
,"L"

c • ~ <~ <~

Fig . l -Suggelted matching network for uling ex·
citen having low impeda nce output cells, Inductonce
L il 0 1\7" length of Ill umitro nic 8 16A inden ted-type
coil stock or 15 tu rns of # 14, 1" I.D., 2" long, a ir
wound , capoble of being la p ped with a clip at each
turn. Copacitor C sho uld be rated ot 300 to 400

mmf per sectlen,

a peak o ll tplllZ around 70 watts you could elimi­
nate the fll4 stage and drive the 803 directly,
aga in with a matching network as shown in fig. 1.
G rounded-grid operation in a linear amplifier
has advantages which previous articles in CQ
have emphasized many times. This amplifier re­
tains these advantages while a lso overcoming the
main disadvantage of high driving power. by the
arrangement of two stages operat ing from a
common plate supply. Note also that the nu mber
of tu ning controls is no mo re than in a conven­
tional single-stage amplifie r with tuned grid cir-

with a peak output of about 12 watts drives it
nicel y on the 15 to 80 meter bands . (Drive
requ irements for 10 meters have not bee n
determined because I no longer reside near
the co llege ham stat ion for which the rig was
buil t.} The exciter, however. has a pi-output cir­
cu it and so can accommodate itself to the higher
than 50 ohm input impedance of the linear. If
something like a 20-A exciter is used. either more
turns mu st be wound on the exciter's output link
or else a simple matching network must be used
as shown in fig. I. A higher powered exciter
would probably provide sufficient driving voltage
to the 8 14 even at the usual 50 ohm output
impedance. However. if you have an exciter with

r ~

""'" r....

Drive Requirements
The drive requ irements for this linear a re sur­

prisingly low. considering that both stages are
run in grounded grid. A home brew s.s.b. exciter

E
CO NO M Y was the byword in making this

amp lifier. A gla nce at the photographs
will show th at the chassis-case. band­

switches. plate luning capacitors. and pi-output
padding capacitors came from BC-375 coil
drawers. which cost $3.00 each. The filament
coils (substituting for the more conventionaJ
chokes in grounded-grid amplifiers), the low fre­
quency plate coils, and two of the fil ament
blocking capacitors are familiar Command set
items. as is the fixed vacuum padder for the
fi na l plat e circuit on 80 meters. The 803 used in
the output stage is still a surplus buy at $3.25.
and the 814 driver tu be is $1.65. This leaves
only the meters. 3 gang pi-output variable ca­
pacitor. tube sockets. r.f. chokes. doorknob-type
blocking capacitor. pi-output padder switch.
small bypass capacitors. assorted hardware. and
wire for coils and hookup-a-and even many of
these can be surp lus or junk-box items. A signifi ­
cant saving in power supply cost, is that only
one high voltage is needed; the 814 operates a t
the same plate voltage as the 803. and that is
the reason for choosing such an "o versize" tube
for a driver. The grou nded grid circui t with both
tu bes connected <IS high-mu triodes eliminates
the need for both a screen supply and a regu­
lated bias supply. (Cut-off bias is required dur­
ing sta ndby in p ractically all medium and high
power amplifiers to prevent shot-noise pickup
by the receiver. Here. no current during standby
is required. so the bias can be obtained in var­
ious ways. For example. the power supply which
provides receiver muting and current for oper­
ating changeover relays can be utilized if it is
operated with its positive side grounded.) Few
amplifier arrangements, the refore. can match this
one on a walls-per-dollar basis.
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Circuit
The circ uit of the transmitter is shown in

fi g. 2. It is conventional except for the fil ament
coils substituted for the fil ament chokes men­
tioned earl ier , and for the switching arrangeme nt
for dri ving the 803. The idea for the fil ament
circuits is to let the fi lament coils actually be­
come a part , even though a shunted part. of the
tank circuit which feeds them. The "cold" ends
of the fil ament co ils arc bypassed to grou nd, as

to monitor you r output with a scope when o per­
ating phone, so as to know just how high you
can set that audio gain control withou t splat­
tering!

Front view of the ground grid amplifier illustrating
the method of stacking two 8(-375 tuning units, and
the sta nd ·ofts used to improve circula tio n through
the cobinet. As exp lained in the text a filam ent volt­
mete r is not req uired if a 10 volt transformer IS

obtai ned . The mete r at the lower left monitors the
814 plate current.

cuit. The idea would not be so att ractive. of
course. if the driver tube had to be purchased
at regular net price!

Power Input

The power developed by the 81 4. which is in
excess of its own plate losses and the 803 grid
circuit requirements. appears as additional use­
ful output power, as in all grounded grid ampli­
fie rs. With 2 100 volts (at 190 rna) applied to
the 803, the peak input to the fin al is 400 watts.
Since the FCC requires the driver input be added
to the final input in grounded grid opera tion,
this then is legally a 500 watt amplifie r on c.w.
On s.s.b. the input becomes something which
depends upon the ba ll istics of the parti cular plate
mill iammeters you happen to be using, the cha r­
acteristics of the voice talking into the mike, and
the sett ing of the audio gain contro l. Because of
its inherent degeneration. a grounded grid ampli­
fier is notably more to lerant than others to over­
drive; however, it is still fairly easy to "fla t top"
such an amplifier, and you are strongly urged

f ig . 2-Schematic of a grounded-grid bandswitching tran smitter using surplus components. All capaci­
tors are in mmf unless otherwise noted . Parts marked with an asterisk are ex plai ned in the text. Cut·off

bia s is a ppl ied to point A and should be ground ed d uring t ran smit.
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l l -7Y.t t urn s of # 14, 3A" 1.0., '4" Pitch (the distance
fro m the center of one turn to the center of the next).
10 Meter tap; 4Y.t turns from p la te end .

l 2-lnductor #6035 re moved from a Command se t
20 Meter ta p; 3 '4 turns from plate end .
40 Meter ta p; 8 turns from p late end.

l~-2 turns of # 14, %" I.D., '4" pitch, (See text).
I t-7% tu rns of # 14, %" I.D., 15 and 20 Meters; '4"

pitch, 40 Meters; 3 /32" pitch .
15 Meter tap at app roximately fl tu rn from groun d .

20 Meter top 3 turns from ground end .
l5-1 0 turns of #14, 1" 1.0 ., tota l length fl" .
~l-8 Y.t turns of # 12. 3A" I.D., 14" p itch for 10 Meter

section; 3 /32" pitch for 15 Meter section.
10 Meter tap at 41f.1 turn s from plate e nd .

l , -Inductor #6035 removed from a Command set;
three turn s rem oved . (See text).
20 Meter tap at 3 turn s from plate e nd.
40 Meter tap at 9 turns from plate end .

I n ' I f:!- f ila ment coils- (See text).
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Reor view of the grounded grid t ra nsmitte r with the
Reynolds " Do-It-Youn e lf" alu minum cover removed .
The lower deck houses the en tire 814 driver stoge
and the grid circuit of the 803 a mplifi e r. Two 8C·375
tuning unit shields ore stacked a nd provide excellent
shielding between sloges.

high-rnu triode. and some dam age might he done
if there is continuous opera t ion with carrier in­
serted. The use of the modified circuit shown in
fig. 3 reduces the likelihood of th is type of
dam age. although it may increase the driving
power required.

•

• •
.,--lH _L 1~ ",'Y "', ,coql,w

.'.

I
I

r

A

Fig. 3-Suggested modifi cation to red uce control·
grid dissipation as was described by K7 BYQ and
W7 EPM. Inductor l f 2 sho uld be topped between
one fifth and one fourth the total numbe r of turn s
down from the filament e nd . Cut-o ff bios is app lied

to poi nt A a nd sho uld be g rounded in tr a nsmit.

The second unconventiona l feature of this
amplifie r is the method used to obtain driving
voltage for the final. It is electrically equivalent
to a tap on the driver plate coil, but is much
easier to adjust than a tap, and is also better
adapted to a bandswitching circuit. A series of
small coils, L3·Lr" is connected between ground
and the lower end of the mai n driver plate coil,
Lt-Lz. The inductance between ground and the
arm of S2 determines the amount of drive for
the 803. Increasing this inductance is equivalent
to moving a conventional tap further up on the
tank coil; decreasing the inductance is equiva­
lent to moving the tap down. McLaughlin's orig­
inal article on grounded grid amplifiers in CQ
stressed the importance of tapping at just the
right place. In this amplifier the diameter, wire
size, number of turns, and spacing between turns
of coils L3·L5, and the taps on Lt. arc things
which can be varied to obtain the best posit ion
for the equivalent tap. The advantage of having
so many variables to play with should be obvious
to any ham who has had to deal with ordina ry
lapped coils. E...·en the taps on Lt are less cri ti­
cal than laps on the main tank coil because
moving one turn on Lt has much less effect
than moving one turn on the main tank. This
arrangement is especially helpful on the higher
frequency bands, where an optimum tap on the
regular plate coil would be either very difficult
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or actua lly impossible to make because o f the
mutual inducta nce between the coil and the lead
to the tapping point having more effect th an the
physical posit ion of the tap itself.

Switches
All of the switches except S5 came from BC-375

coil drawers. Switches SI-S3 are the single-pole.
6 position ceramic switches common to all the
drawers used in the BC- 375. In wiring these
switches remember th at only four of the six posi­
tions have leads connected to them. because the
80 mete r position has no connec tion. Switch Sl.
used to connect additional tan k capacity for the
803 on 80 meters. comes from the 200-500 kc
drawer. although there is a switch in the drawer
covering 3.5 me which would work equally well .
If you are going to purchase some coil drawers.
one should be in the 200-500 kc ran ge because
it not only provides Sl but also contai ns many
2500 volt mica capacitors which can be used for
bypass ing the high voltage and for blocking in
the 803 filame nt circuit. It also contains large
mica capacitors which would be satisfactory for
padding the pi-output as described below. If coil
drawer switches are not available. the switches
used must be simila r in size and have cera mic
insulat ion . The switch. S:; . is a receivi ng type
ceramic and is satisfac tory so far as contact
spacing is concerned because it is loca ted at a
low voltage part of the tank circuit: however. its
current rati ng will be exceeded at times. This
will not cause trouble provided you remember to
finer mon' S:; when r.i, drive is applied 10 the
amplifier. Life would be easier for all the
switches if this rule was followed for them too .

Capacitors
The plate tuning ca pacitors for both the 814

and 803 come from the ou tput sections of two
of the high frequency ra nge coil drawers. Ca­
pacitors from the oscillator sections of the coil
drawers are not recommended because of insuf­
ficient capac ity and slightly smaller plate spac­
ing. A better operating Q for the 803 tank circuit
is obtained for 80 meter operation by connecting
a 50 mmf fixed vacuum capacitor from a com­
mand set antenna relay unit in parallel with the

Top view of th e uppe r half of
the amplifier showing parts loca­
tion . Th e 803 fi ts into th e lorge
round hole at the right. The
vacuum capocito r and its a ssoci­
ated switch be low the capacitor
are used on 80 me ten . The rotory
ind ucto r, L" salva ged fro m a
Co mma nd set, is used a s a fi lled
ind ucto r an d L, is mounted at the
right. O ut put indicator la mp is
shown on the le ft . The shun t value
fo r the la mp is determined by
t he length of wire between

connections.

main plate tuning capacitor. These items are also
still fa irly plen tiful and cheap.

The pi-output tu ni ng capacitor is a 3 gang.
400 mmf per section ca pacitor similar to a Iarge­
size broadcast receiver tun ing ca pacito r. The
midget size capacitors now most widely available
wou ld probably be satisfactory for feedi ng low
output impedances (50 ohms or so). but might
spark over at medium-high output impedances.
A 2 gang variable capacitor can be used if you
are willing to sacrifice some convenience in tu n­
ing. and use a switch at Sr. with four or five
positions so that mo re fixed padding capacitors
can be used.

The output padding capacitors. unmarked in
fig. 2. are not critical in capacity. The number
used will depend upon the maximum capacity of
the variable ca pacitor and the lowest load im­
pedance o n 80 meters that you intend to feed .
For 50 ohm loads and higher. the tota l padding
ca paci ty should be at least 1.000 mmf with a
3 gang variable. or 1400 mmf with a 2 gang
variable. In order to prevent gaps in the tuning
range of the pi-output circuit the maximum ca­
pacity of the capacitors connected to anyone
position of SrI should not exceed abou t 80 % of
the maximum total capacity of the particular
variable ca pacitor used . The ca pacitors used in
the ampl ifier shown are 720 mmf surplus items.
Although the padding capacitors do not have to
withstand high voltages. they do have to carry
high currents; therefore heavy-duty transmitting
type micas should he used . Only the large-case
mica capacitors in the BC-375 coil drawers
should be used fo r output padding.

Plate blocking capaci to rs are the usual televi­
sio n-type doorknobs. The H03 fi lament coup ling
capaci tors have to carry a moderate amount of
r.f. current ; those shown are from Command set
output tank circuits. but any capacity greater
than .003 mf should be satisfactory.

Coils
The 8 14 fil ament coil is wound on a form

taken from a 7-9 mc Command set. as previously
described. The 803 coil is wound on one taken
from a 5.3-7 mc set. and both are wound as
previously described. The 20. 40. and 80 meter

,
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Top view of the driver. Th e 814
plate and grid connections are
well shie lded by an aluminum
partition and power is supplied
by the wires at the upper left.
Ind uctors grouped around the
ceromic switch are, left to right,
L5, L.. and L3• Inductor L1 is
mounted lower d own near L2
which is a Commond set loading
coi l. The 803 fila ment inductor
a nd by-pass capocitors a re shown
ot the up per right. Th e 803 has
bee n re moved from its socke t.

•

•. -
•• •

sectio ns of both plate tank circu its are the an­
tenna loading coils from the sa me command sets
( # 6035. common to both sets) . These coils a re
tapped as shown in the pictures and descr ibed in
the accompa nying coil table. The picture of the
803 tank circu it shows th ree turns removed from
the large coil. This is not necessary. but does
improve the L / C ratio for the phone end of 80.
On the other hand. it may prevent the low end
o f 80 from being tunable with some types of
antenna loads and / or with lower inductance
plate r.f. chokes.

Coils LI and L:.. to L6 are air wound; see
the coil table for data. The specification for L:..
is tentative only. because I have moved from
the college. where the amplifie r was built and
is now used. before I had sufficient opportunity to
test it o n tcn meters. The spacing between the
turns of this coi l should be varied for maximum
power output. and if this adjustment is not suf­
ficient a coil of different diameter substituted.

The two pl ate r.f. chokes are modified Ham­
marfund transmitting chokes (no longer sold ),
and were used becau se of their short length plus
the fact th at they were on hand in the junk box.
Since the amplifie r was not o perated a t many
frequencies in the 10 and 15 meter ba nds I can
not gu arantee the modificat ion for these bands.

For the benefi t of those who may wish to
mod ify similar chokes: Remove 25 turns from
the fi rst and sixth p ies. 35 turn s from the second
pie. 45 turns from the third p ie. 55 turns from
the fourt h pie. and 39 turns from the fi fth pie.
Other chokes wh ich should be practical for this
amplifier are those used in the output plate cir­
cuits of Viking and Valiant transm itters. and
pro bably obtainable on a spare parts order to
the E. F. Johnson Co. The National type
R 154· U is the right physical size. but may pos­
sib ly develop a hot spot somewhere in the 10
or 15 meter bands; if so. remove turns from the
center pie. or pies. until the difficulty is
e limina ted.

T he smal l choke in the antenna circuit pro­
vides a d.c. path to ground for the plate blocking
ca paci tor and serves to prevent shocks from the
antenna or an tenna tuner when the amplifier is
in sta nd-by condition. It also will dra in a rcu-

sonable amount of static electricity from the an­
tenna in stormy weather and act as a safety
shan in case the plate blocking capacitor breaks
down. Don't depend upon it as a lightni ng ar·
rester! Any of the ordinary 1.0 mh to 2.5 mh
receiving chokes should be satisfactory here. A

ational type R- 100 is used in the amplifier
show n.

Meters
T he filament voltmeter shown in the photo­

gra phs docs not appear in the schematic diagram
because it is not necessary when a regular 10
volt filament transformer is used. Two 6 volt
windings in series were used to supply filament
voltage for the rig shown with a rheosta t used
to reduce the primary voltage; a fil ament volt­
meter was therefore a necessit y.

The rating of the grid current meter for the
803 depends upon the grid circuit you decide to
use. For the circuit as shown in fig. 2. the meter
shou ld be able to handle 150 or 200 rna. If you
use the mollification shown in fig. 3. a rating of
50 rna should be sat isfac tory.

A grid cur rent meier is of help in tuning the
8 14 plate circuit. a lthough the 803 plate curre nt
meter ca n also be used for this purpose. The 8 14
plate current meter is helpful in indicating grid
drive applied to the 8 14. as well as providing a
check on plate dissipation. It does IIot indicate
resonance in the 8 14 plate circuit because the
usual ru le of "tu ning for a dip in plate current"
does not apply to grounded grid amplifiers using
pentod es connected as high-mu triodes. Simi­
larly. the 803 pla le current meter indicates grid
drive applied to the 803 as well as plate dissipa­
lion. but does not indicate resonance. An indi­
cator of r.f. output is therefore a necessity. RJ.
ammeters are fine but expensive, so a simple
lam p type indicator is used. A dial lamp is con­
nected in shunt with several inches of the # 12
wire output lead. The size bulb and the length
of the shunt will depend upon the impedance
which the amplifier feeds. A standard brown
head. 6·g volt dial lamp is suggested as a starting
po in t for experiment. If the shunting length is
short and difficult to adjust. used a higher current
lamp. such as a blue bead one. If even a long
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shunt doesn't provide su ffic ient lamp glow (us
may be the case with output impedances greate r
than about 100 ohms), use a pink bead. 2 volt
lamp. In all cases keep the loop formed by the
ou tpu t lead and the connections to the dial lamp
as fa r from the plate coils as possible. and also
kee p the plane of the loop horizonta l in order
to avoid a false indicat ion o f output current by
reason of direct inductive pickup from L• . If
you use a Mcn i-match or other type of output
indicator in conjunction with you r antenna
tuner. no indicator in the amplifier is required.

Construction
The accompanying photographs provide a

good idea of the physical construction of the
amplifier. Two BC-375 coil drawers provide the
main parts of the chassis-cabinet. and a back
cover plate made from Reynolds perforated alu­
minum makes the shielding com plete. The front
of the chassis-cabinet was the rear part of the
original coil drawers. Plat es of sheet aluminum
cover up the holes that existed there . Since the
803 extends from the bottom to top of the cabi­
net. the only wire which goes to uppe r section
is the plate voltage lead. It ca n be seen in one
of the photographs coming through a grommet
direct ly below the 803 plate current meter. Be
sure to use high voltage-type wire for all the
plate voltage leads-not ord inary hookup wire.
Having only one wire to disconnect when sepa­
ra ting the two sections of the cabine t makes for
ease in adjusting coils in the 8 14 plate circuit.
Contrary to what the photographs show. shielded
leads are suggested for the fi lament and plate
supply leads coming out ncar the 8 14 filament
coil. and for the bias lead coming out near the
grid met er. The sta t ion where this amplifie r is
used is not very close to any television sets! The
rest of the construc tion, however. is in accord­
ance with the usu al anti-T V! principles. so there
should be little or no difficu lty on th is sco re.
unless a parasitic rears its ugly head . None was
found. using ordinary tests. in the rig shown. A
nearby television set may possibly indica te dif­
fere ntly . If so. a conventional parasitic choke
and resistor combina tion could be placed in the
plate lead of each tube. Not having tubes in
parallel reduces the parasitic problem consider­
ably. as docs also the triode connection.

To improve ventilation and also clear space
for the filament and bias leads ru nning under­
neath the bottom plate of the cabinet. tubular
spacers are screwed to this plate as shown in
the front view photograph.

Power Supply
Only two things need emphasis when consid­

ering a power supply for (his and similar ampli­
ficrv: First. even grounded grid linears need a
plate supply having good voltage regulation. T his
is uvually obtained by u-..ing mercury vapor rec­
tiliers (or silicon diode.... if you can afford them!)
with a ...ingle-section fi lter having a swinging
type choke and as much capacity as you can get.

together with as many watts bei ng dissipated in
the bleeder as the power transformer is capable
of furni shing beyond the requ irements of the
amplifie r. Secondly. adeq uate safety precautions
are a must in power su pplies for amplifiers like
th is. Two or more bleede r resistors in parall el
are safe r than one; if o ne opens up the otherf s )
will safely di ...charge the lethal power that would
otherwise lurk in the fi lter capacitor.

A fuse or circuit breaker in the plate trans­
former primary is of course obviously necessary.
Also recommended is a d. p.d.t . switc h for turn­
ing o n and off the plate trans former. with a red
pilot light connected across the primary and a
green one across the second pair of poles ; the
tra nsformer is definitely off when the green light
glows. whereas lack of red light could mean ei­
ther that the transformer is off or that it is on.
and the light is burned out.

Pla te voltages as low as 1200 can be used
with this amplifier. but the maximum possible
input will be proportionately lower. T he 803
cannot be made to tal e more milliamperes at
lower voltages.

Life will be easier for the 8 14 and 803 if
provision is made for reducing the plate vo ltage
during initia l tune-up. A simple way to do this
is to wire th ree or four 120 volt lamp sockets
in parallel and connec t the combination in series
with one of the leads to the primary of the plate
supply transformer. Also connect a single- pole
switch in parallel with the lamp sockets. When
this switch is closed. fu ll primary voltage is sup­
plied to the transformer; when it is open. re­
duced values of o utput voltage are available.
dependin g upon how many and what size lamps
are used in the sockets. Start off with 300 wall
lamps. one lamp .\1 a time.

Tuning
As mentioned before. th e plate current me­

ters cannot be used to indica te tank circuit reso­
nance in thi s type amplifie r. Basically. tuning is
done with two ru les in mind : I -Never apply
r.f drive to the amplifier unless the plate volt­
age is on. (This saves the control grids of the
tubes. ) 2 - Tnne t'l'erytlJi"J: for maximum output .

When first testing the amplifie r it is a very
good idea to use a dummy load made o f incan­
descent lamps. The resi...tance of the dum my load
should be approximately the same as the load
impedance which the amplifier will feed in serv­
ice. or at least within a two-to-one ra tio of that
value. The power handling ca paci ty of the
dummy should be about 300 watts. Incandescent
lamps are not. of course. pure resistances a t radio
frequencies. but they are entirely satisfactory for
dummy loads here because the pi-output circuit
is easily capable of tuning out their relatively
small inductive reactance. Such la mp" are inex­
pensive and they also allow you to get a fairly
accurate measurement of actual r.f. output power
when you place them next to similar lamps bei ng
run from the power line. Their chief disadvan-

[Continued on page J08J
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A Solit! Stote Signol Source For

144, 432, ont! 1296 Mc.

Frederick W. Brown, W6HPH
aoll. 78. Star Rout.

Id yllw ild. Calif.

Need a stable, low power signol on 144, 432 or 1296? Pre­
sented here is just the thing for you in a battery powered unit

utilizing semiconductors throughout.

,
I

ANYexperimenta lly inclined amateur sooner
~ or lat er has need for a stable source of

signa ls for antenna and receiver testi ng.
On-the-air signals have the disadvantage of not
bei ng steady in amplitude (if farther away than
line o f sight ) and they ha ve the habit of going
off just a t the crucial point in the test. Signals
supplied by local amateurs suffer from a num­
ber o f disad vantages. T he local may not be
availa ble at the desired time. or may not have
equipme nt for the right band. And. of course.
he must he in the shac k to sign his cul l every
ten minutes wh ile he is transmitt ing.

After a num ber of years of imposi ng o n lo­
cals. re lying on harm onics from the exciter or
unstable signal generators. etc.. the need for a
po rtable. battery powered . crysta l contro lled.
signa l source became painfully clear. Since most
of the experi ment ing at this sta t ion is done on
the higher frequencies. the device would have to
su pply usable signals on these bands. At first it
might not appear sim ple to construct a low
drain. ba tte ry powered un it th at would give
crysta l controlled output at 1296 mc. But the
availability of the new semiconduc tors now
makes it relative ly easy to build a microwave
transmitter that will fit in you r pocket and hav­
ing a total power drain measured in milliwatts.

Described here is a solid state device that pro­
vides enough crystal controlled ou tput on I·U .
432. and 1296 mc for receiver and antenna
measureme nts. It ca n be hung up in a tree or
placed atop a stepladder without the inconven­
ience o f trailing wires or external power sup­
plies. T he unit has proven extremely valuable
in u.h.f. receiver and antenna work at this sta­
t ion. As ca n be seen from the diag ram (fig. I).
only two transisto rs and two semiconductor di­
odes are used. Power is supplied by ~ penlight
cells . T hese part icular t ransistors (WE 2N559's)
were used because they happened to be available.
Alt hou gh they are ra ther expensive ($XAO).
there arc now o n the market transistors for less
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than 3 that should work even better than the
2N559. In particular. I would recommend the
Philco T- 1859 at $2.79 each.

Diod e Frequency Multipliers
Mult iplying up to 1296 mc from an 8 me rock

with only two transistors may see m slightly in­
credib le, but is rea lly not difficu lt. The secret
lies in th e use of variable ca paci tance diode mul­
tipliers. This type of mult iplication will no doubt
complete ly replace vacuu m tu be mult ipliers in
the future. With ordinary non -linear resistance
diode multiplie rs. it ca n be shown' that the
maximum effic iency (rat io of r.f. power out-to
r.f. power in) obtai nable is only 11t11

• where fI

is the order of multiplication. In other words. a
tr' ipler using an ordina ry diode. driven hy 100
mw could supply only 11 mw of th ird harornnic
output. However, with non-linear capacitance
diodes ( varactors ), the picture is much brighter.
and it i' theoretically possible to obtain 100%
efficiency for tlfl y degree of mult iplication." In
principle we could mult iply from 8 me 162
times to 1296 me and have as much output as
we have available at the fundamental. As might
be expected. practical difficulties rear their ug ly
head and prevent high efficiencies at high orders
of multipl ication . The principle lim itation is
varactor diode Q. With presently obtainable d i­
odes it is usuall y better to multiply through 3
cascaded dou blers than to multiply 8 times in
one diode. This is because efficiency drops off
rapidly with increasing order of multiplication.

The Circu it
Referring to fig. I. the first transistor Q I is a

24 mc overtone oscilla tor employing an ordi­
nary surplus 8 me crystal. This dri ves the diode

If' . itt". C. H ,. · ·H lIo r mon ie Genera t ion 'With IdeHI n eet t­
fit''''' . I ' ruc. IH": vol. 46. pp. 17 3~· 1 1" O. O c tober . 195 8.

~ Uh lir. Jr.• A., " T he Putt"n lia l 0' gem lcomtuctor lli, ...lt'l'I
I II H iw:h F rt"l!u.' n <, y Cool\lllun ica t ionll", I ' roc. 11:,.:, \ '01.

41i, 1'1' . I lI!l~I· 1 1 1 5 , J une 195 R.
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Fig_ l -Circuit of a crystal controlte-d signal wurce- for 144, 432 ond 1296 me. Detoils of the 1296 fonk
ore shown in fig. 2. All resis tors ore % watt.

CJ, C:!, ( :1. ( , - .002mf ceramic
CI. 11-47 mmf mica
( 1)-3·30 mmf compression trimmer
( 6. 1:!- 25 mmf APe type verteble

C,.,-30 mm' ceramic
Cn-330 mmf ceramic
C1O. I I. 1:1-500 mmf button bypou
C15-5 mmf miniature variable Johnson 5Ml1 or

•eq urv,

CIf;-5 mmf ceromic
CRI , CR:!-OR303 diod es (Gene ro l lnstrume nt Corp.)

l l - 11 turns #26e. close wound on %" slug tuned
form. Tap" turns from tap. link, 3 turns of #22
hook·up wi,e

l:!-3 tu,ns ;;18e. %" diom., 3 /16" long. Top one
turn from lowe ' end

l :I- 3 \t2 t urns # 18e. %" diam., v.. .. long
l .. - 3 turns # 18e. W ' diom., %" long
Yt-8 0' 24 mc crystal
RFC t-20 Jlh video peaking coil
RFC:!-l S tu,ns ;;22e. 'A" d iam., ai, wound
RFC:l-9 tu,ns #24 'e. %" diom., ai, wound

Rea' view of the solid slate v.h .l. signal source.
The 1296 mc tonk circuit can be seen below and

to the ,ight of the potentiometer.

that gives maximum o utput will probably not
permit easy sta rling of the o vertone osci lla tor
and should be detuned slightly to the low fre­
quency side. Capacitor Cl resonates with the
link on L , neither to 24 me or 144 me. hut to
some frequency around 130 me. The reason for
this is not too clear. but much experimenting
proved it to be the optimum sett ing.

The device exhibits some directivity and it's
best to determine the direction of stro ngest radi­
at io n experimentally. Also. the plane of poluri­

[COlll;lIlled 0 11 page 104)

Adjustment
Tuning up is very simple : tune everything for

maximum output. This can be done by watching
the S-meter of your receiver. It is best to adjust
L , and Cr. using a 24 mc receiver since these
adjustments cause considerable frequency pull­
ing at the higher harmonics. The setting of L1

Fig 2-0etoils of the 1296 tonk circuit.

made of flashing coppet and is tuned by a lh "
disc soldered to a 6-32 machine screw . Radi at ion
is enhanced by the short wire solde red to the
tuned circ uit. d.c. bias on C Rt is adjusted by the
J OOK pot. The first multiplier diode is self­
biased. because in thi s case external bias did not
significantly increase the output.

- f
Disc f Oio.

Soldered TO'~"",~,..
6 -32 Se re.. . ~

multiplier CR. which multiplies 6 times to 144
me. The 144 me signal is then amplified by Q:
in a conventional grounded base arrangement.
The 144 me output of Q: drives CR. which
multiplies 9 times to 1296 me.

All components are mounted on a piece of
sheet a luminum about 3lh" X IO

H

• The "chassis"
is mounted upright on a piece of !h " plywood
which serves as the base. This open type of con­
st ruction permits radiat ion from the coils and
wiring. Despite the fact that there is no tuned
circuit for 432 me, the output on this band is
q uite good. adequate for antenna measurements
at a distance of 100 feet or so. Details of the
1296 rnc tuned circuit a re given in fig. 2. It is
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A ovel tIethod of
Frequency Measurement

•

Calvin Sondgeroth, W9ZTK
R R. #2

Mendota, 11Iil1oil

We don't propose you run out and buy the piece of gear
described here, but if you do happen to have one around the
shack, g ive it a work-out and prove to yourself that it can be a

pretty useful gadget for measuring dri ft.

The Instrument
The heart of this system is the instrument

used to measure audio frequencies. Although
practically never found in the hamshack. it

W
il EN I recently encountered a v.f.o. which
drifted qu ite seriously, I set out to rem­
edy the situation with various operat ions

o n the unit. However before sta rting to work
o n th is problem. I realized th at it would be
very helpful to know just how much drift there
was and its rel ationship as a function of time.
With this information. I cou ld tell how much
improvement was being made as work pro­
gressed.

Since I had a 100 kc oscilla tor in my sta tion
receiver. and the receiver itself was quite stable
a fter 10 or 15 minu tes warmup, it would he pos­
sible to measure the frequency drift by beating
the v.I.o. against the frequency standa rd und
measuring the frequency of the audio note com­
ing out o f the receiver. further not ing its cha nge
in frequency with respect to t ime. With an audio
generator. I would have been all set, but such
a gad get was not to be found among my test
equ ipment. All seemed lost as far as accurate
measurements were concerned. and I Was about
ready to sta rt guessing at the audio frequencies
when I hit on the idea described.

".

I ~

might be in your living room or den just waiting
to be put to usc as an aud io generator. If there
is a piano at your QTH, you arc ready to make
audio measurements. Don't worry about its vin­
tage or condition, because the overall results
with a new baby grand will probably not greatly
exceed those obtained with an instrument in­
herited from the XYL's great aunt Sarah.

When a key on the piano is struck. a certain
audio tone is produced and each key produces a
tone of different frequency. It doesn't take a
Leonard Bernstein to recognize that going from
left to right on the keyboard. the tones get higher
in pitch or frequency. The frequencies associated
with each key are shown in fig. I. It will be
not ed th at the frequencies at the low and h igh
ends of the keyboard arc not indicated. At the
low end, they are pretty well out of the ran ge o f
any spea ker a ham is likely to use for the meas­
urements to be descri bed. At the high end it be­
comes rather diffi cult to ident ify the notes. as
will be described later. In addition. these tones
arc fairly fa r apart, thus limiting the accuracy
in the extreme upper register. If desired. the fre­
quencies omitted may be found q uite easil y since
the notes of the keyboard are harmonicall y
related.

A little study of fig. 1 will prove helpful to the
non-musician readers. T he first note to he

..
""I-, .""I ",

...
"" Iur, ,

no

"1' 1

6lJ 13" len ID I

6~ 82iI 980 123

tEl> M ~!> "" )o@ 440 !lon 6aIJ 1tM '!lei UJ!> 1391 1760

"'1 ~ no 262 ))() sse _ "JIf1 69111 eeo 1)46 llaCJ 1%8_.
£.... ,..",_." o....GOoC Scale A..o ' 440
_,,~ S_ d PIteJo 11936- "'" SI4 " not.)

·ChK~ Woth .. ..0 Cldl' No" f . .... WWV

f ig . l c-Stc ndc rd piono keyboord iIIu,troting th e tone in c.p .'. obtained from vo rio u, key, . With thi,
method, the autho r wa$ able to corefully che<k th e drift o f a v.f.o . The te xt de K ribe$ the rea,on for

not indicating the freq ue ncy ot th e uppe r ond lower limih of th e keyboard .
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fig _ 2-D,ift of W9ZTK', ... .1.0 using the piono ~ey­

boord os a f,quency test instr ume nt. See lext for
fu ll explonation.

of 1.5 kc, it will be necessary to re-zero and
start over. adding on the audio frequencies to
the last high audio note recorded. If the drift is
too extreme or too rapid . start on one side of
zero beat and let the uni t dri ft through zero beat.
In this manner. a drift of about 3 kc can be
recorded without introducing the slight inaccu­
racy of re-zeroing. This method was used to
record the data of fig. 2.

By plotting Frequency vs Time on a sheet of
graph paper, you can get a visual record of what
your v. r.o. or other osci llator is doi ng. A curve
of my v.f.o.ts drift after some modification is
shown in fig. 2. As can be seen. it sett les down
to a respectable value afte r about 20 minutes of
warmup. For my present purposes this drift is
adeq uate. since I plan to rebuild the entire unit.
For those who want to be able to chase a rare
one immediately afte r turning on the rig. thi s
drift would not do.

Conclusion
Certainly this makes an interesting project.

and the system just described can be used to
measure frequencies. and part icularly changes in
frequency. quite accurately. With the proper pro­
cedure and by restricting the aud io notes to the
middle register of the piano. changes in fre­
quency of some 20 cycles can easi ly be detected ;
ce rtain ly qu ite accurate fo r amateur standards.
The next time yo u decide to build that ultra­
stable v.t.o.. don't run out and buy an aud io
generator and scope. Persuade the XYL 10 aban­
don her Chopin for a few evenings so that you
can find out how "ultra" your brain child reall y
IS.

I haven't wo n any Frequency Measuring Tests
with this idea. but I certa inly know a lot more
abo ut what my frequency determining co mpo­
nen ts a re doing than before I hit upon thi s
scheme. In a way. it's frightening to know when­
ever your v.I .o. drift s 20 cycles. Try it and
see! •
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Making Measurements
A good way to make d ri ft measurements is to

sta rt as near ze ro beat as you can determine.
and let the unit under test drift from there. If
the drift does not exceed 1.5 kc or so. you are
in business because th is does not exceed the use­
able range of the piano. If the drift is in excess

•

learned by any student of the piano is Middle C
probably because you place yourself in front o f
this note whe n beginning to play. This note is
shown in fig. I, and as indica led it produces a
tone of 262 cycles per second. (The decimals
have all been dropped from the frequencies
shown to give 3-place accuracy. The tones are
not a ll even numbers as shown. but this expedi­
ent simplifies the arithmetic involved during a
long series of tabulations.')

Now in fig. 1 look up the keyboard from Mid.
die C (to the right) and locate the note th at
produces a tone of 440 c.p.s. This note is A
above Middle C or AI as shown in ha ndbook
charts of the musical scale. It is the note that is
used as the basi.. for tuning a piano in the first
place. and the next time yo u hear a band or
orchestra " tuning up" it is a safe bet th at the
musicians are a ll playing just this A to get their
inst ruments in tu ne. A note of 440 c.p.s. such
as th is ca n be compared directl y with the 440
c.p.s. transmissions from W\VV. and it is a good
idea to check your piano in this way. If it is
out of tune you will undou btedly find th at a note
one or IWO steps higher will be in tune with
WWV. and in such a case your readings will
have to be adjusted accordingly. The nice part
abou t th is is that a piano goes out of tu ne with
all the keys going down in frequ ency 50 that
they all remain rela tively in tune with each
other. This adjustment of one or two steps can
be made without introducing serious inaccura­
cies. As a last observation from fig. I note th at
the notes are harmonically related. The "A's"
are 110, 220, 440, 880 and 1760 c.p.s. All the
othe r notes a re similarly related as a little a rith­
met ic will show.

Experimentat ion at the piano with your re­
ceiver turned on will he lp clarify the procedure.
If your piano is qu ite far from the hamshack as
will probably be the case. it will help to run an
extension speaker near the piano so th at it can
be heard easily. With the b.f.o. on. tune to a
signal tha t you know is fair ly stable. Strike dif­
fere nt notes on the piano and get used to finding
the o ne that is in tune with the audio note com­
ing from the receiver. From a cold start you can
measure the amount your receiver drifts by the
change in audio frequency when beating it
against some sort of crystal controlled oscilla­
tor. ( A crystal controlled tra nsmitter or 100 kc
osci llator will do.) The differe nce in frequency
between the beginning note and the note found
as the receiver fi na lly settles down. is the d rift in
cycles. A measurement such as this will tell you
how long it takes for your receiver to achieve
stability. so you can be sure it isn't drift ing when
checking other devices.
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By Georg e Jacobs", W3ASK and Stanley Le inw ollf

Part II

T he Sunspot Story; Cycle 19
T he Declining Years

'This phototrraph WIU takrn on Au&,ulIt 17. 1959 by
StratOl<COpe I. an un man ned balloon containiml: an
e uto ma t le camera syste m and a 12 inch solar teleseone,
Thill p roject wall lIup porWd by t he National Science
Foundation e nd the Q ffi ('e of Nava l Reeea reh , and WIiS

u nde r- t he dh-eetfon of Dr. Ma rti n Schwara-..ch ild ot
P ri nceton Uni'it'Mlity.

•

Figure II is a close-up view of a sunspot taken
from an unmanned ba lloon 80,000 feet above the
earth's surface. Taken from high above the d ust
layers and other optically disturbing regions of
the earth's atmosphere, thi s is the clearest pic­
ture made to date of ;'1 sunspot and its im­
medi ately surrounding area'. The gra nula r
composition of the sun's surface and the
penumbra-umbra composit ion of sunspots can be
seen in great det ail in the photograph. The
penumbra is the raised, luminous region sur­
roundi ng the dark inner depression ca lled th e
umbra. In large sunspots, of the type shown in
fig. II . the um bra may have a depth of several
thousand miles. The um bra appears dark again..t
the sun's surfac e becau se the temperature in the
depression, or solar crater. is about 1500° F
cooler than at the surface. The light given off
by the cooler su nspot a rea is about 50% less
than the light given off by the surroundi ng solar
surface. and it is darker by contrast.

Sunspots almost always appear in groups. The
groups may range in size from small clusters of
tiny specks a few hundred miles in diameter, to
enormous grou ps stretching nearly a quarter of
a million m iles across the sun's surface, and con­
tain ing individual spots as large as 80,000 miles
in diameter, . . an area into which severa l plan­
ets the size of the earth could easily disappear!

I '" ,111' i"i';al ;,,111,,11"" '11' "j ,hilC If/n-dul report , IcI,;t'h UIJ/U'Urf>,llaJlf 1II0 ,, ' h. the
"",hOTIi tliscllluu'" ,h,. ;Olloll l,lwrp ill 1{f"lf'rt.,; JWIt, i , s lW I'f' , a l layen a re form ed

I,y ultrurio/,., P'!t-'Il) ' TmUlIlnl /rolll tI.t' 1111". a m i h Ole ;111 ,.Ipctr;rnl c/wrtl('l pr;IC,il,. rary
,lillr,wlly (Iw"r.'o-/umr). lI f'alW lHl lI) "o Il f'H/:rfll",;cully. a",1 orer fill (Jl'l'roxim ul" l l-v rar
c:yd,. . Th ,. l l-veer r",iulio" ill 11.1' ,.1"('1' ;(,01 1I'r,,".,h 01 til t' ;ollo/(I'h t" '" u:hi('h i . " uo.­
dalf'f' .dll, ,h,. lIIu"I, ,., oj . '''111 110' 3 U,JI't'urill/l 011 tbe /"('1' o] thp sn n , ;11 " I',.h01'1I 'h e
"HMt import"n' [actor uBf'e,i,,/{ tbe ;fJllful,here's c:a'lUbili,y 10 reflect dlOT" fYllre rndio
si ll" ftl lC .

Fig . 10- A large grou p of sunspots seen recent ly o n
the face of the sun. Th e sunspots move from the
east limb of the sun towords the west. a s the sun

re te tes . (O fficial U.S . Navy Pholo)

· PROPAGATION l:d ito r co. 11307 Clara Street, S ilver
Sprin&,. Md.

ts3 Crenetce Road. FunkJi n P a rk, N ew J e-ne}'

I" ",;11. til t' 31'("0 ",1 ;'u'all",,.,,, 01 a II /If-d ol tI.rpp./Jar' report I/pali,,1C lci," tbe l,r pII p",
,/pdi" p ill "'I' Ilo lar ('J-e/p. allli i' ll /Irollablp i"/lu,,"('e Oil propaf;:a,ioll cOIllIi ,io IlS ill tllf'
rarimu ama'pur ba"ds. ,he au,hors llillCUU II l1 nll/ItJ'. 0",1 tbe II" II. /ItJ' cycle in ICrra'er
tlrtait. 1l,.lIitlrs poi"till!: out h Ole lIu lllllm" aJ/f'eI tI,,. ionoll /l llrrr. ami II1wrtlt"at'e propa­
ICa,iml ('ollliitimlll. tit ,. a" t lwr. /lit'f" tI. ,.;r pr,.IIi('I;o" 01 so/or activi,y lor , lit' rl·"w;,,,I,.r
01 tlif' evcle, u:I,;c/, tllf' !' PXIIPcI .rill reocb a m;"illluIII tI"r;"{l early 196,tj. Tlt r y alAo iii",
,ha' Ilo la r tlc,iri,, · dur;"1: tli e rellla;mlt'r 01 the prPAf'''' ",." ," r1 III ay r,.",a;" tI' rela, ir'"ly
IOID Ierels,

" LT H OU GH no completely sa t isfactory theory
l-\.. as to what sunspots a re, or what causes

them, has as yet been advanced by scien­
tists. numerous scientific stud ies undertaken dur­
ing the past tifty years have shown that these
la rge craters on the sun's surface have a direct
influence on shortwave radio conditions.

Figure 10 is a recent photograph of the sun
taken at the U.S. Naval O bservatory in Wash­
ington, D.C. The sunspots appear as black spots
on the solar surface.
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Sunspots, although embedded in the sun's
surface, appear to move in an east to west d irec­
tion as th e sun rotates. If a spot is horn on the
side of the sun out of vie w fro m the earth . it
will first become visible as it crosses the sun's
eastern edge. It wi ll then d rift westward ac ross
the visible face of the sun. a nd disappear out of
sight behind the western edge in slightly more
tha n 13 days. which corresponds to half the pe­
riod of rotat ion of the sun. The spot then enters
the hidden side of the sun, whe re it ma y remain
fo r the durat ion of the 27-day solar period.

The lifetime of a sunspot. or sunspot group,
varies from a few da ys to seve ral months. La rger
sunspots o ften are visible d uri ng several sol ar
rotations, reappeari ng at the easte rn edge o f the
su n a pproximately every 27 days. Fo r th is rea­
son, many terrest rial phenomena which are
believed to be influenced by sunspots tend to
rec ur at in tervals of about 27 days .

While sunspots arc under daily scrutiny from
rhe giant tel escopes of dozens of so la r observa­
tones throughout the world, large ones ca n often
be seen with the naked eye, provided that a
piece of smoked glass. negat ive film. o r so me
other suitable ray fi lter is used to pro tect the eye
from se rious damage by the sun's TOI YS.

Occasio nally, at sundow n. or when haze or
light fog obscures the sun's rays. large sunspots
may be seen. often accide ntly. withou t the use
of a telescope or su n fi ller. Such W ;'IS the case in
London recently, where the n ail)' Telegraph ami
,\lorn ;,,!: Post reported that thousa nds of persons
were able to see two enormous spots o n the face
of the sun during a foggy sunset. It was, no
doubt , d ue to accide ntal occurrences of this sort,
that history reco rds the sigh ting of sunspots by
the C hi nese. Roma ns. Greeks and Egyptians
nearly 2000 years ago.

High Flying Animal or
Eleetro.Magnetic Eruption?

Histo ry vaguely records that visual sightings
of su nspots befo re the invention of the telescope.
if they d rew any explanation at all. were usuall y
thoueht to be eithe r slow high fl ying animals. or
Iar away clouds. When the Jesuit fri ar Joseph
Scheiner, one of the fi rst specia lists in sola r re­
search. saw his fi rs t su nspot with a n earl y tele­
scope in 1611 . his fellow astrono mers ca lled it
a stain on the len s of the telescope!

It was in fac t Galilee. inventor of the telescope
in 16 10. who offered the first se rious ex planation
of sunspots. In 161 3. he wrote":

"H aving made repeated observations I a m <It
last convinced that the spots are objects close
to the surface of the sola r globe, where the y
are continua lly being produced and then dis­
solved, some qu ick ly and some slowly; also
that they are ca rried around the Sun by its
rotatio n. which is completed in a period of
about one lunar month . This is an occurrence
of the first im portance in itsel f, and still
greater in its implicat ions:'

"Galill'O, "Thrt'l' Letteea on Sun,pots" , Auademia dd
L i?l('f' i, Rome, t6t3.

Fig. l1 -A large group of sunspo ts photographed with
un p recedented sha rp ness fro m on un manned balloon
at on alti tude 80,000 feet. The granular composition of
the sun's surface ca n be seen clearly, as well a s the
ra ised penumbra surrounding the sunspo t, a nd the
da rker, d epressed region of the spot called the umb ra.

(O ffi cia l Nolional Scie nce Found a tion Photo)

In this expl anation, elementary as it waco,
G alil eo was far nearer the truth than man y of
his successors, during the next 30n years.

During the 18th and 19th centuries. various
ex planat ions were given for sunspots by noted
astronomers. Some considered sunspots to be
cold mountain peaks towering above the lumi­
nous surface o f the sun; o thers, be lieving that a
fiery, luminous cloud surrounded the sun.
thought sunspots to be hol es in th is so la r cloud.
caused by hurricanes. through which could be
seen the cool sur face o f the sun !

One of the most significa nt d iscoveries con­
cerning sunspots took pl ace in 1908. Usi ng his
newly invented spectro-heliograph, Dr. G eo rge
E. Hale of the Mount Wilson Observatory in
Cali fo rnia , photographed certa in characteristics
of the sun for the fi rst time. From these, he was
able to demonstrate that large sunspots a re fre­
quently engulfed in whirling m asses o f gas. o r
vortices.

Six years later. in 1914. Dr. Ha le m ade an­
other remarkable di sco very. proving that mag­
netic fields, often more powerful than the
magnetic field surroundi ng the ea rth , ocurred at
the center of sunspots.

Working with these two important facts. that
sunspo ts are e ngul fed in whirl ing masses of gas
and are surrounded by magnetic field s. scientists
during the past forty yea rs have developed at
least a part ial explanation for sunspots. Many
sc ientists presently th ink that sunspots are
caused by a strong magnetic field deep wit hin
the sun's interior. T remendous waves of e nergy
genera ted from th is m agnet ic field eventua lly
brea k through the sun's surface in a mighty
eruption o f whirling masses of gus a nd o ther
electrified material.

The whirl wind of elect rified gas produces a
strong magnetic field in its center. T his imparts
a certain a mount of rigid ity to the cloud of gas ,
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16 3 1
I j 4.3
1M 61
19 60
20 4.5
2 1 60
22 ••.•••••••••••••••.•.•.•.• 37
23 21
2.fo •..•.•••••.• ••............ 18
25 35
26 .fo8
27 43
2M 62
29 •......................... 6 8
30 65
3 1 62

Jan. 196 1

1 128
2 123
3 109
4 8.fo
6 7 fl
6 69
j 60
fl 52
9 ....•........•............ 62

10 9
11 ll9
12 3 1
13 28
1.fo 21
15 20

TABLE I

their observations accordi ng to a common
..tanda rd.

Wolf ca lled his sta nda rd a "sunspot num ber.'
The sunspot number is obtai ned from dai ly ..olar
observations of individual sunspots and sunspot
gro ups. acco rd ing to the following equation :

R = k (IO R + f) ...... ( 1)

where : R is Wolfs relative sunspot num ber,
g is the observed num ber of sunspot

groups,
I is the total number of sunspots ob­

served. either individuall y or in groups.
and

k is a factor for bringing the observa­
tions of many d ifferent obse rve rs into
general agreement, and takes into ac­
count the type and power of the tele­
scope used. the viewi ng conditions. and
the individual observer.

The factor 10. which multiplies g , was se­
lected by Wolf in order 10 give grea ter weight
to the large ac tive su nspot grou ps, which he in­
tuitively judged to be a more important criteria
of general so la r act ivity, than to small spots of
short duratio n.

T he ZUrich Observato ry has been publishing
dail y sunspot numbers. recorded near mid-day,
accordi ng to equat ion ( I) since 1849. T hese
have now come to he known as the " ZU rich
Sunspot Numbers:' and represen t the officia l sun-

, , ,, .. , ,

j - f\.

c- r-1 -, f\ \

, ~ • • , • .'1\ , 1\ ., , • 1\ • \ • ..
.r .. ~ .. - .. ~ .. .. ..

causi ng the temperature in the VICinity of the
magnet ic field to drop below that of the sun's
surface, result ing in a darkened a rea, or sunspot.

Fig . 12-A plot of a ll solar cycl. , recorded since 1750. To d a te. 18

The Sunspot Cycle
Sunspots arc known to have been observed by

the C hinese many years before the birth of
C hrist. But it was not until J6 11. one year afte r
th e invention o f the te lescope by Galilee . that
perma nent records of sunspot activity began. In
that year, GaliJeo and his contemporaries began
to draw pictures of the sun's surface by project­
ing telescopic views upon a whi te wall or screen.
A nu mber of G alil eo's d rawings of the solar d isk
made in 161 2 st ill ex ist . and these show many
large sunspots .

It was not until the middle of th e 18th cen­
tury, however, that many European a..troncmers
indepe nde ntly began kee ping ..unspot records on
a regular basis. T o one of these, Hend rick S.
Schwa be. a pharm acist from Dessau . Germa ny
who engaged in astro nomy as a hobby. goes the
c red it for the discovery of the sunspot cycle.

With the intellectua l curiosity characteristic
of a true scientist. Schwabe began his work on
the su n in the early part of the 19th century,
painst akingly counti ng the spots he saw with his
smal l telescope, day afte r day a nd year a fte r
year. After severa l yea rs he observed th at th e
number of sunspots he saw varied over wide
li mi ts in a fa irl y regular manner. During some
years he found the face of the sun almost com­
pletely free of sunspots month a fter month. Dur­
ing o the r yea rs he saw hundreds of spots day
a fter day. Afte r observin g th e sun on almost
every da y that the weather permi tted fo r nearly
twe nty years, Schwabe concluded that sunspots
came and we nt in a periodic fashion. varying
from a minimum. to a maximum. to a minimum
again in about a decade's time. He published his
fi ndi ngs in 184 3.

Sunspot Numbers
Sh ortly a fte r Schwabe's di scovery, the direc­

tor of the ZUrich Solar Observatory. Rudolf
Wolf devised a means for all astronomers 10 de­
scribe relati ve sunspot act ivity in te rms of a com­
mon sta nda rd. The ZUrich O bservatory had heen
recording sunspot data on a regu lar basis since
1749. and Wo lf realized the great importance of
havi ng other observatories a nd astronomers, who
used various types and sizes of telescopes. report
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complete cyde$ have tok en place; the 19th is now in progress.

spot count upon which sunspot information is
based .

T he daily su nspot nu m ber is subject to con­
side rable day-to-da y va ria tion. and litt le correla­
lion between the da il y sunspot number and gen­
era l shortwave propagat ion conditions has been
obse rved. T a ble I shows the variation in daily
ZUrich sunspot numbers for the month of Janu­
a ry . 196 1.

During January 1961, the dail y ZUrich sun­
spot nu m bers ra nged between 18 and 128. The
monthly mean ZUrich su nspot number was 53.5.
Even the monthl y mean numbers. however, a re
subject to month-to-month fl uctuation and do
not correlate too well with sho rtwave propaga­
tio n conditions. T a ble 2 shows the va riation in
monthly mean Zurich suns pot numbers for 1960.

Ex perience has shown that a twelve-month
ru nning ave rage. o r smoothed SUII ...pot 111",' ''0.

se rves as the best index of general ionospheric
a nd shortwave co nd it ions. The smoothed sun­
spot num ber takes into account the monthly
Zurich num bers for a twelve month period. tend­
ing thereby to give a truer picture of long-term
sola r ac tivity. It is the smoothed sunspot num­
ber. plotted over a long pe riod of lime. wh ich
e xhibits the well known solar cycle va ria tion.

Wolf began publishing dail y sunspot nu mbers
in 1849. T his effort . since carried out by his suc­
cessors at the Zurich Observatory. has resulted in
a long. unbroken. a nd very va luable series of
sola r data o f over a century's du rat ion. In addi ­
tion. w olf. using the sunspot records o f earl ier
observers. reduced to sunspot num bers. dat a go­
ing back to 1749.

Daily a nd monthl y Zurich sunspot numbers
are published by the Zurich Solar O bservatory.
A complete listing of the daily num bers and the
monthly average can be received monthly di-

TABLE 2

u geheduled in EnllUlIh to North Am~riea on th@' fourth
day of _ch month at 8 :35 end 11 :20 P. ... EST on 6165.
9535 and tlR65 kc.

rect ly from the Observatory." . This info rma­
tion is also broadcast on the fourth day of each
month by the shortwave service of the Swiss
Broadcasting Corpora tion," Monthly ave rage
sunspot num bers and the correspondi ng
smoothed values appear each month in CQ's
P ROPAGATION colu mn.

Sunspot Cycle Behavior

Figure 12. based o n smoothed sunspot num­
bers observed since 1749. shows the cycl ic na­
ture of thi s sola r index. In accordance with the
Zurich Observatory's cycle numbering system.
the cycle which began in 1755 is shown as cycle
1. Since that time eighteen com plete cycles ha ve
occurred ••rnd the nineteenth is now in progress.

Inspect ion of fig. 12 shows tha t su nspot ac­
t ivity varies in a period ic manner. resulting in
alternate minima and m axima at intervals of sev­
eral yea rs. The number of yea rs fo r a co mplete
cycle of activity. from m inimu m. through m ax i­
mum, a nd back to minimum aga in. varies some­
what with each cycle. but has an average period
of 11 years . For this reason. the variation in
sunspot ac tivity is called the Jl -vear sunspot
cycle. It should be noted . howe ver. that no two
cycles are ex act ly alike . a nd that some cycles
have been as short as nine. a nd o the rs as long
as 14 yea rs in duration. The last previo us com­
plete cycle. cycle 18. began in Februa ry 1944
a nd ended in April 1954. Cycle 19. the present
cycle. began in April 1954 a nd is still in prog­
ress.

The fo llowing is a sum ma ry of other vita I
s ta tistics concern ing the eighteen complete sun­
spot cycles observed to dat e :
I. The minimum sunspot values recorded. range

from 0 to 11.2. with 4.8 as the average.
2. The maximu m values recorded ra nge between

49 and 159. with 105 .IS the average. The 19 th
cycle. now in progress. reac hed a peak of
201.3 during March 1958 . This was the hi gh­
est ma ximum ever recorded.

3. T he mean sunspot numbe r fo r a n entire cycle.
representing the integrated area beneath that

1"'l'he z urteh Dbser-va to r-j-, E ldsr, Sternwa rte, Zurich,
S wtreeelan d.

81m . p ot
Nu m h"TM Qn th.

July 122
AU2ullt 134
September 127
Oetcber 83
November 90
December- 86

M on t h.

J.nuary 1.6
F~bru.ry 106
Ma rch 102
April 122
M ay 120
J une 110
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C~1t Pr..stion in Yeors-

Figure 13 shows the ave rage sunspot cycle de­
scribed by the characterist ics summarized above.
It must be poi nted out. howeve r. that there have
been so me rather large deviat ions from these
average values in the cha racterist ics of many
cycles .

i

systematic measurements of the intensity of ul­
traviolet radiation emanating from the sun. Dur­
ing the years 1924-1928. he found a steady
increase in the ultraviolet level as the smoothed
sunspot numbers increased. After 1928. when
the cycle began to decline. Or. Pett it observed
a corresponding decrease in ultraviolet intensity.

Dr. Pettit's work in this field. and similar
measurements made elsewhere in the world,
have led to the conclusion that the intensity of
ultraviolet radiation reaching the earth from the
sun can be measured by the smoothed sunspot
num ber.

In the firs t insta llment of this report it was
pointed out that ultravio let radia tion f rom the
sun W::lS mainly responsible for forming the
ionsophere. Dr. Pett it's discove ry was of para ­
mount im portance because in relat ing the sun­
spot number to the intensity of ultraviole t radia­
tion. he was also relating it to the intensity of
ionization. The smoothed sunspot number is.
therefore. an index of the general/net oj ionlza­
tlon ln the upper atmosphere. Ionizat ion is great­
est when the smoothed numbers are high and
when the numbers are low, ionization is rela­
tively weaker. To Dr. Pettit goes credit for giv­
ing practical importance to sunspots and the sun­
spot cycle.

Irrhe m e thod ill ballt"tl upon that lIulfgestt"d by M. Wald­
meter, Directoe of thE' ZUrich O bM...rvalnry. in "A Pr­
diction of ThE' N u t ~bximum o f SoJ.u Activity",
T f'rrf'd riol Ma"ru 'U_", & Atmo.ph erie }.'lect rieit~".

Vol. 51. 1946. p , 2iO.

Sunspot Cycle Pred iction

Since the discovery or the sunspot cycle by
Schwabe in the middle of the nineteenth ce ntury .
conside rable interest has been shown in forecast­
ing the trends of fu ture cycles. Becoming some­
what of a sport for mathemati cians. statisticians,
and those who have a flare for study ing cycles.
the methods of prediction have covered a wide
range. Unti l recent ly these predictions were
largely of academic interest. but with Dr. Pett it's
discovery of the relationship between su nspot
numbers and ultraviolet intensity. the prediction
of sunspot activity has assumed considerable
practical importance. Liter in this report we will
show that long range forecasts of shortwave
propagation condit ions are based upon predicted
smoothed sunspot numbers.

Since there is at present no satisfactory theory
fu lly explai ning the cause of sunspots or the
sunspot cycle. an exact prediction of their future
behavior is not possible. Howeve r. because o f
the cyclic nature of sunspots . empirical me thods
for determ ining future cycle behavior can he de­
rived from observed patterns of previous
cycles.

Rased upon a sta tistica l ana lysis of the bas ic
su nspot cycle cha racteri stics discussed pre­
viously. \V3ASK. o ne of the authors of this re­
port. has developed an empirical method for de­
terminating future solar activity." Using this
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Fig . 13 -The ove rage sunspot cycle , based an the char­
octe ristics of the 1B cycles which have take n place since
1755. At A. the mean minimum sunspot value is 4 ,B;
a t B. the mea n maxi mum value is 104.6. and C is the
end of the cycle. The overage time interval, AB is 4 .3
years; from B to C equals 6.7 years a nd the overall

time interval fo r ABC is 11.0 years.

Sunspots ond Ultroviolet Rodiation

From the radio com municat ion viewpoint.
perha ps the greatest d iscovery concerning sun­
spots was made du ring the early 1930\ when Dr.
Edison Pettit and his associates at the Moun t
Wilson Observatory fou nd a direct relationship
between the smoothed sunspot number and the
intensity of ultraviolet energy radia ted by the
sun.

Beginning in 1924. Dr. Pettit undertook daily

cycle, varies between 18.5 and 74.5.
4. The ascend ing period of each cycle varies be­

tween 2.6 and 6.9 years, with the average pe­
riod of ascent being ~.3 years. The present
cycle rose 10 its maximum in 3.9 years.

5. The descendi ng period from maximum to
minimum varies between 4 and 10.2 years.
The average value is 6.7 years. The average
sunspot cycle is. therefore. unsymmetrica l
about its point of maxim um intensity; with the
risi ng portion more rapid (4.3 years) than
the descend ing period (6.7 years) .

6 . Cycles with higher maxima rise considerably
faster. a nd descend so mewhat more gradua lly.
than less intense cycles. For example. cycles
3. 4. 8. II and 18. the highest comple te cycles
recorded. a ll rose fro m minimum to maximum
in less than 3.5 yea rs. The present cycle. the
most intense ever recorded. rose from mini­
m um to its peak in 3.9 years.

7. T he interval between the maxima of two ad­
jacent cycles varies between 7.3 and 17.1
years. with the average period being 10.9
years. This is just about the same as the 11
year period between cycle minima.
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Va lut'S o r wmoot .hed lIunllpot numbers observed during Cn'le 19.
Italic tlllUrl'll indicate valu" prt"dicted tor the remainder ot t he cvde.

Yt"ar 1954 1955 191>6 1957 1958 1959
Month

UJ a t'Ob&. G.• "The SUJUlpot Story: Cyde 19-00« In a
L ifetime Conditione", CQ. Ma r ch. 1956. p. 28; J une.
1956, p. U .

J " " JOft J Oft J"" J OII
1."~.l 196l 1. 196 4,1 1965 1,1'6' .1

1960 1961 1962 1963 1964 1965
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faster th an the 4.3 year average ascent lime for
all previous cycles. While cycle 19 is yet far from
completed. the smoothed sunspot numbers have
been decreasin g slowly. but steadily, from the
record maximum of March 1958.

The progress of cycle 19 to date is shown in
fig. 14. The latest available smoothed sunspot
number, centered o n July 1960. and based on
the monthly numbers recorded between January
1960 and January 1961. is 108. In just over two
years time the present cycle has declined to al­
most half its maximum value.

Cycle 19, Its Future

According to the empirica l pred ict ion method
used by the authors of this report, the present
cycle should cont inue to decline steadily until a
minimum value is reached sometime between
November 1964 and November 1965. The most
probable date for the end of the present cycle
is May 1965. with a min imum smoothed sun­
spot value of approximate ly 5.

T able 3 lists the smoothed sunspot numbers
already recorded for cycle 19. and those pre­
dieted for the remainder of the cycle. The pre­
dicted values are shown also in graphical form
in fig. 15.

­•~
E 100
~

..0

Fig. IS-Predictions fo r the remaind er of Sunspot Cycle
19. Th e minimum of cycle 19 is predicted to occur
sometime between November, 1964 and November,
1965, (A), the most probable dote being May, 1965,
when the smoothed sunspot number is expected to be 5.
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method over the past eight years for predicting
the smoothed sunspot values appearing monthly
in CQ's PROPAGATION column. an overall ac­
curacy of better th an 10% has been achieved
between predicted and observed values. It was
this same method that resulted in the prediction.
made in March J956. that the present cycle
would reach its maximum by May 1958, and
would be the highest ever re-
corded." The peak actually oc-
curred during March 1958. and
was of unprecedented intensity !
The sa me empirical method will
be used to predict , in this report,
the behavior of the remainder of
the present cycle.

Cycle 19, Its Past & Present

-f 160
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1.19$4 .11955 l.t9S6 .11951 l.tn' . 1 1959 1; 960 ,1 1961 I
Fig. 14-Progren of Sunspot Cycle 19, April, 1954
through July, 1960. At A, the start of cycle 19 in April,
1954, the smoothed sunspot number was 3. The peak
of cycle 19 occurred at 8, when the smoothed sunspot
number was 201 , in March, 1958. At C, the latest velve

token July, 1960, the smoothed sunspot number was 108.

The year 1958 will go down in
scientific history as the year in
which the most intense solar
cycle ever recorded reached its
peak. Rising rapid ly from its be­
ginning during April 1954 ( with
a smoothed sunspot number of
3.3 ). the present cycle. the 19tt
recorded since 1755, reached a....nprecedented
peak of 201.3 during March 1958. The previous
record of 158.6 was recorded during May 1778
(cycle 3). The great intensity of the present
cycle can be seen from the fact that it rose past
the previous level of record high sunspot activity
during November 1956. and remained above this
level for nearly three years.

As a result of this unusually high level of
solar activity, high frequency radio communica­
tion conditions were better during the years
1 957~1959 than they had ever been in the entire
history of radio.

It took 3.9 years for the present cycle to risc
from minimum to maximum. This is somewha t

t

r

I
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T he accuracy of short ra nge sunspot pred ic­
tions genera lly varies with the phase of the solar
cycle. and the num ber of years in advance for
which the predictions are made. During the as­
cending per iod of solar activity. accurate fore­
C<lSIs can not usually he made for morc than .. ix
months in adva nce. During the descending pe­
riod. forecasts for several years in advance are
often reliable within reasonable limits (less than
20% difference between predicted a nd observed
values). Predict io ns :ITe more accurate during
periods of declining sola r ac tivity because sun­
spot numbers change at a con..iderahly slower
rate than during periods of increasing solar
activ ity.

Although present sunspot predict ions are
based upon empirical methods developed from
the behavior patterns of previous cycles. there is
an observable pattern on the sun itself that
males it possible to predict the fi nal stage of a
cycle with a high degree o f accuracy. This is the
drift pattern of spots from high solar latitudes
towards the solar equator. as the cycle pro­
gresses.

tb'h

•..,...,... •
". Wn'Eost •

L imb - ". Limb
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Fig . 16-At the stort of 0 new solar cycle, sunspots fint
b-eck o ut in two zon es, 2S an d 30 degrees no rth and
south of the sun 's eq uoto r (shown at B an d C). As the
cycle progresses the spots occur closer a nd closer to
the eq uotor. At A, sunspots are shown breaking o ut

a lmost on the eq uotor, os the cycle nears its end .

At the start of a new solar cycle. sunspots
first break out in two zones. 25 to 30 degrees
north and south of the sun's equator (see fig.
Ih). A~ the cycle progresses. the zones in which
sunspots occur slowly drift towards the equator
by about two degrees a year. By sun .. pot maxi­
mum. most spots break out at about 15 degrees.
and by the end of the cycle. the sunspots nearly
touch the solar equator. For almost a year. both
the new and the old cycles ov'erlap. with spots
of the new cycle seen in high latitudes. while
the few remaining spots of the old cycle break
out nca r the equator. The date usually assigned
to the e nd o f the old cycle and the beginning of
the new one is when the spots of both cycles
are equally nume rous.

T he lathude drift of sunspots du ring a cycle
is a reliable physica l indication of sunspot mini-
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mu m. and it can also be used as a rough ind icat o r
of othe r phases of the solar cycle. Perhaps. as
more dat a is accum ula ted fro m future sunspot
cycles. physical laws based on the rate of su n­
spot drift may replace present empirica l meth­
ods as <I more accurate means for predicting
sunspot behavior.

Cycle 20 and Beyond

At the present time. it is generally considered
imposvible to pred ict solar ac tivity reliably be­
yond one cycle. Some solar researche rs. never­
the less. ha ..·e suggested interesting. although
speculative. theories concerning long ra nge sun­
spot cycle prediction.

One of these theories. based on the fi ndi ngs
of C. . Anderson." a leader in sunspot cycle
research. suggests the existence of an a pproxi­
mate Ih9·year cycle which is superimposed o n
the more familiar H-year cycle of sunspots. A l­
though admittedly based on fragmentary dat a
(reliable sunspot data is available fo r only 210
years. hardly enough time in wh ich to establish
a 169 year recurre nce tendency). Ande rson
points out the striking simi larity that exists be­
tween the seque nce of mnximas of cycles I. 2
and 3 (with peaks of 87 . 116 a nd 159) and
cycles 16. 17. a nd IR (with peaks of 78. 11 9
a nd 152 ) . and the marked likeness between the
correspondi ng cycles themselves.

TABLE 4

Max.
C .,'c!e Cvcle S unspot
Slarl Peak N llmber

Pred icted Cycle 17 . 1933.3 19 37.3 105-125

Observed Cycle 17 19 33.8 1937.4 11 9

Pred icted Cycle 18 t 944.2 t 948 .2 145·165

Observed Cycle 18 t 944 .2 1947.5 152

Pred icted Cycle 19 1954.4 19 58.5 125-155

Observed Cycle 19 1954 .3 1958.2 20 1

Pred icted Cycle 20 . 1965.9 1970.3 45-65

Table 4 shows the accuracy of Anderson's
method. based on the 1h9·year cycle. in pre­
d icting cycles 17. 18 and 19. The predictions for
the start and peak of these three cycles were in
very c1o..e agreement with observed values. The
predictions of the maximum smoothed sunspot
number for cycles 17 and 18 were also in close
agreement with observed values. wh ile the pre­
diction for cycle 19's peak was about 35 % low.

According to Anderson's method. the next
sunspot cycle. cyd r 20. should be a very ...-eok
nell' (recurrence of cycle 5). wit h little likeli­
hood that its peak intensity will exceed a

UAnch.rt!On. c. N ., "Notes on the Sunspot Cycle". JONr.
1I4l of Geophll. icaJ Re. eardr.. Vol. 59. 1954. . p . 4.55.
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Fig . 17-Bosed on a saw-tooth recurrence pottern suggested by Dr. S. G. Lutz, so lcH activity for the
remainder of the century is expected to be ~w.

smoothed su nspot value of 65. Cycle 20 is fore­
cast to begi n during December 1965 ( which is
in very close agreement with the date pred icted
earlie r in this report, based upon another em­
pirical method. for the end of cycle 19 ), and
reach its peak by April 1970.

Using the 169-year cycle approach for predict­
ing further into the future. cycle 20 should be
followed by two more low cycles. extending
through the yea r 2005. These would be recur­
rences of cycles 6 and 7, and their peaks would
not be likely to exceed a smoothed su nspot num ­
be, of 70.

Recently, Dr. S. G . Lutz of H ughes Research
Laboratories published a long range solar cycle
prediction based on his observations that cycle
peaks seem to behave acco rding to a long-term
saw-tooth pattern" (see fi g. 17). According to
th is approach. the next th ree sunspot cycles (cy­
cles 20, 2 1 and 22 ) shou ld be low cycles. with
the smoothed sunspot numbers not expected to
exceed a val ue greate r than 75 during the re­
mainder of the present century. This is in very
close agreement with the results predicted hy
Anderson 's 169-ye,lr cycle method.

Until sc ientists find a sa tisfactory physical
theory for describing the nature of sunspots.
empirica l methods simi lar to Anderson's and
Lutz's, a lthough speculative and subject to e rror.
a re the only mean s available for attempting to
predict long range sunspot cycle behavior.

Impact On Communications
The sunspot cycle is a reliable index of the

ionosphere's capability for reflecting sho rtwave ,
or high frequency, rad io signals. When the
smoothed sunspot num bers are very high. in
excess o f J25. a wide range of frequencies be­
tween about 3 and 50 me are reflected over great
distances. As the cycle declines. the ionosph ere's
capability to reflect radio waves decreases. and
the upper limit o f the frequency range reflected
decreases accordingly.

Based on experience dur ing the past few sun-

"Lute, S . G., "An Eventual Com munication SYlltl:'m" ,
I R E.: TrlZ ft&O t' tio _ 0/ t"~ .....at iO'ltlZl S " "IJHnill "l , 1960 On
S PlIce Elu t ron ic. and Tl!le'"~ t '1l, 1960, SEC 2-4, p. 1.

spot minima. the highest frequency normally
reflec ted by the ionosphere during periods o f low
solar activity whe n smoothed sunspot numbers
are less th an 40. is about one-halt 10 one-third
the valu e of the highest frequency reflected dur­
ing the peak of the cycle . Freq uencies as high
as 50 mc were reflected great dis tances d uring
the peaks of the two most recent solar cycles.
However. reflections ra rel y took place over 20
me, and were confi ned below 14 me most of the
time during th e last three periods of minimum
solar activity.

T he present sola r cycle is declining steadily
towards a minimum which is predicted to occur
sometime between November 1964 and Novem­
her 1965. with the most likel y date being May
1965. There are indica tions. a lthough conside r­
ably less rel iable, that the present cycle will be
foll owed by th ree very low cycles. and that sola r
activity from 1962 through th e remainde r o f the
century may nev'er exceed a smoothed sunspot
number of 75. and may remain below a val ue
o f 40 for more th an half of th is time.

Such a state of nature would have a very seri­
o us implication for shortwave radio communica­
tions in general. and amateur radio in part icu­
lar ! T he im pact o f the predicted decline in solar
activity upon conditions in the various amateur
bands will be discussed at conside rable length
in the final insta llment o f th is specia l report ,
sched uled to appear in next month's issue of
CQ. •

A . li9bt error was made in the captions 01 li9. 8 and
fiq. 9 af Ihe fint pari of tbis . e r le . wbicb appeared
la. t m onlb. Below a re Ibe correct caplion•.

Fig . a -Compo riiOn o f diurna l varia tion in E (d a she d
curves) and F2 layer (so lid f;urve s) critical fr equenci es
during maximum and minimum sunspo t activity. The
data shown in th e cu rves mark ed A were measured
near Washington, D. C. d uring December 1957 wh en a
sunspot number of 200 was recorded. The data shown
in cu rve s B we ,e recorded during December 195.04

when th e sunspot n umbe r was 12.

Fig . 9 - Variation in the yearly overage noon F2 critical
fr equ encie s with the yearly o verage sunspo t numbers
over a period of twc-ond-c-helf sunspot cycles. Curve A
is a p lot of uitica l freque ncies measured nea r Washing"
ton. D. C., and curve B is a p lot of sunspot n umbers.
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Updating The 75A-2
Donald L. Sto ne r, W6TNS

Ball 131
Ontario, ColifOl'nio

With newer and " flashier" receivers appearing almost every
month we often forget that a fair amount of engineering went
into some of the older models too. Sometimes only a few
modi fi cations can produce a receiver comparable to or
superior to any of the latest models. Described here are such

modifications for the popular 75A-2 for s.s.b. use.

1

T he sound of the han~inJ: screen door soon
followed the entrance of my old friend. Sam
Ham. Sam was moving like an irate TVI corn­
plainant was right on his heels!

" Look at this flie r on the new Regurgit-Eight
s.s.b, receiver", Sam bellowed in my ear, "This
th ing is so fancy it even has a sum detector"
"Yup. it looks like about the last word in s.s.b.
receivers, Sam", I repl ied trying to share his
enthusiasm. l couldn't work up the sa me fever
pitch. however. I was thinking of the price tag.
and the last time Sam got a "crush" on a new
model receiver. His wife had starrcd a divorce
ac tion and named my Allied Radio Catalog as
correspondent!

" It sure is a honey, Sam, but what's wrong
with your o ld 75A·Z", I sa id, trying to temper
the situat ion'? "Nothi ng that about 10 years. a
product detector and a mechanical filter
wouldn 't fix", replied Sam. as he thumbed
through his check book.

Our conversat ion took on a confidentia l tone
as Sam and I had a father and son talk about
receiver " facts of life". To be brutally frank.
90% of the receivers made today are nothing
more than yesterday's newspapers set in a new
type face. Each year the companies introduce
new gadge ts, a d ifferen t box. and call it a " 1960
model", just like the car manu facturers.

"Your old 75A-2 is an exception. Sam. When
th at job was des igned there were only a few
hardy souls on s.s.b., yet today it will still out­
per form most receivers! It's got stability (both
mechanical and electrical) and calibration
accuracy. The only th ing it hasn't got is a
mechanical fil ter and a product detector, and we
can fi x that situa tion in short order.

A furrow spread across Sam's brow as I hid
his new cata log and replaced it with the 75A·2
schematic.
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Filter Modifica tions

The first step was to decide where to insert
the mechanica l fi lter. Between the second mixer
and the first i.f. was the crysta l fi lter. This cir­
cuitry was retained and the filter was installed
between the firs t (V.) and second (V.) i.f.
stages. Connected in this manner, the filter de­
termines the maximum selectivity (3. 1 kc at 6
db) . The crystal filter can still be used for c.w.
reception, and provides the minimum band­
width (ZOO cyc les at6 db down ) .

A small diameter. one inch long threaded
%:!. pillar was fastened to the mounting bolt of
T~ closes t to the shield plate. The fi lter was sup­
ported on this pillar (directly above T. and T, )
by a .ys " plast ic cable clamp. Next CIOS and
CWH were disconnected fro m T.. and T~ (see
fig. J) and connected to the end terminals of the
filter. A ] 20 mm] capacitor was soldered across
each end of the filler to resonate the transducer
coi l. The remaining transducer winding lug and
the ground lug on the filter can were connected
together and gro unded to the nearest solder lug.
Finally C~:? was re moved (don't forget this step,
or the signal will bypass the filter) and the
secondary sl ug of T.. (bottom) and the primary
slug of T~ (top) were screwed all the way out to
shift the resonant frequency outside the Lt.
passband. Incidentally. an attempt was made to
use these two co ils as sk irt traps, but a few min­
utes experimenting proved fru itless.

After the primary of T.. and the secondary of
T~ was resona ted at the i.I., the receiver per­
for med just like a 75A·4. as far as selectivity was
concerned (actually the skirts arc a little better.
due to improved fi lter design ). A.!\'1. sta tions
drop out the passband with a "ker-plunk". Sam
complained that the signals sounded bassy, but
I demonstrated that it was necessary to tune to

1
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Under cha u is view sha w­
ing the method of mount.
ing the mechanical filter.
Check for signa l lealcing
around the filter by d is­
connecting one e nd and
shorting the terminals .
The spea ke r should b e
silent. even with full
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the side of the sta tion in order to place one­
half of the spectrum in the receiver bandpass.
T his, of course, removes the other sideband,
making s.s .b. transmissions out of all a.m. sta­
tions. Using this system it was possible to elimi­
nate heterodyne interference by tuning to the
other side of the signal. thereby placing the
heterod yne ou tside the receiver bandpass.
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Fig . l - CifCv it m odifica tion s f or adding a mechcni­
col filt.r to the Collin s 7SA-2.

-----

AFTER
Product Detector Modifications

T he next step in our conquest of the 75A-2
was to wire in the product detector circuit. Since
Sam had no aspirations to operate n.b.I.m., it
was decided to usc the narrowband f.rn, adapter
socket, making it unnecessary to drill any holes
in the chassis. A 6SN7 tube was selected since it
is an oc tal type, T he final circuit for the product
de tector is shown in fig. 2, along with the origi-

Fig . 2-Modifications to a dd a product detector to
th e 75A-2.

of the terminal strip connects to the plate, pin 5
of the b.f.o., lube (V,") through a short length
of coaxial cable (use the existing coax con­
nected between the detector and n.b.f.m. socket.
Capacitor C!t'.! is removed and connected at the
product detector end of the coax. The center
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Th e product d etector i, mounted in the space
behind the PTO unit. The connectors on the rea r
apron were th e hgndiwork of a previous owner
and have no b earing on the modification s

described in the t. xt.

lug of the terminal strip connects to B plus.
originally pin 8 of the n.b.f.m. socket. The rear
lug of the strip connects 10 the plate (pin 5) of
the last i.f. amplifier through another short
length of coax. Finally, the product detector cir­
cuit is wired as shown in fig. 2. To complete the
conversion. cl ip the wire on the CW-AM-FM
SWITC H which grounds the screen of the b.f.o.
tube on f.m, This sec tion of the switch is closest
to the left edge of the chassis, di rectly behind
the first i.I. transformer.

up. This produced a pronounced tail or "thump"
at the beginning of each word. What was needed
was an age system which would charge up, or
attack quickly, but decay or discharge slowly .

One solution to the problem is sbown in fig. 3.
A diode was connected in series with the a.v.c.
line. \Vhen the negative a.v.c. voltage builds up,
the diode cathode is more nega tive Ihan the
anode. and the diode conducts, Capacitor Cn"
charges quite rapidly due to the impedance of
the a.g.c. line. w hen the s.s.b. operator pauses
for a breath, the a.g.c. voltage on the diode
cathode drops to zero, making the anode more
negative than the cathode. This condition virtu­
ally opens the diode, and the charge on CH)~

slowly leaks off through the back resistance of
the diode . Before the charge leaks oil co m­
pletely, the next burst of r.f. causes the d iode
to conduct and recharges the a.g.c. circuit.

Thus a station which is 59 wi ll hold the meter
between 56 and 59 (depend ing on how fast he
talks, and the time constant of the circui t) for
his entire transmission. Then when he stands by
for an S2 station, the a.g.c. voltage drops to a
new low value and averages at that point for
the weaker stations transmission. The improved
a.g.c. circuit really shows its worth in a round
table. for there is no need for constantly read­
justing the volume or r.f. gain control. There is
a slight thump at the beginning of a transrnis­
sion (or after a long pause) but this is not objec­
tionable compared to the constant "pumping"
action with the original a.g.c. system.

The decay time of the a.g.c. voltage is dete r­
mined by the capaci ty of C!l'\ and the leakage
resistance of the germanium diode. For best

I
I
I

Ave TO Ave AMP
VM

Ave Improvement
I was jus t putting the last bolt in the cabinet,

when Sam made an observation. "Listen to that
'thump' on s.s.b.. every time someone says some­
thing". Sure enough, the a.v.c, took so long to
build up. (hat the sudden inrush of r.f. would
overload the receiver until the a.v.c. could catch

Fig. 3-Modificatio ns to th e a .g .c.
circuit to . liminote pumping o n
strong sig na ls. Note tha t e l l in
the e .a-e, amplifier circuit must
b. remov.d to decease attock

time.

- 5QV ';'

bcsults a diode with very high back resistance
should be selected. This will allow the smallest
value of Cn", and provide the fastest attack time,
The author used a IN34A, retrieved from the
junk box, and it was necessary to usc I ",/ at
CW'l to obtain a sufficient decay time. Don' t for­
get to remove capacitor C"I, as noted in fig. 3,
or you won't be able to make the attack time
fast enough.

Sam and I had jus t fini shed buttoning up the
A-2 for the second time when his wife charged
into the shack like Teddy Roosevelt head ing up
San Juan hill. Her dramatic entrance was fol­
lowed by a 20 minute tirade about keeping Sam
away from home so much of the time. inter­
spersed with comment about my giving him
ideas on spending all their hard earned money.
As Sam. his wife, and the 75A-2 faded into the
evening, I muttered "There ain't no justice".
And you know what'! There ain't! •
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To check the operation of the product detec­
tor, switch to the FM position (now SSB) and
tunc in an s.s.b, station. Turn the b.I.o, pitch
knob a lillie past the panel mark, in the clock­
wise direction for upper sideband reception. The
sumo position in the counter-clockwise direction
is the lower sideband . Once you have the station
properly tuned in, pull out the b.f.o. tube, or
temporarily shor t the screen grid to ground. The
audio output fro m the speaker should drop con­
sidcrably, ind icat ing proper product detector
operation.

l
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Adapter For Surplus Tube Testers

J . R. Th roop, WA6CLT
3206 Me lanie Road
Marina, Colifornia

How to extend the usefulness of the 1-177 surplus tube tester
(or any other tube tester) by use of on outboard adopter.

•

T
HE surplus market has a good tube tester
ava ila ble at a reasonable price. It may a b o
be ava ilable to those of you who are M AR S

members. This is the 1-177-() tester in various
modifica tions. The drawback with this and many
other tube testers is that it ca n not be kept up
10 date. An outboa rd ada pter, MX-949 / U (de­
scribed in the Army Technical Bulletin T B 11­
2627-2), is made to extend the utilit y of the tube
tester. Having the basic tester and being unable
to locate the ada pter, I decided to construct m y
own follow ing the circuit in the bulletin. Figure
I is the circuit used.

Ada pter Circu it Operation
The circuit is simple. having the same pin

numbers of each tube socket connected in paral­
lei and terminated at a banana plug lead. T hus
lead # I connects to pin # I of a ll sockets used.

A se t of banana jacks a re connected by a cable
and an octa l plug to one of the octal socke ts
(socket E ) on the main tube checker. Th is cable
is wired for a standa rd tube so that the leads
a re always connected to the same tube elements.
These a re marked in fig. I.

When a tube is to be checked that the main
tester wi ll not handle, a tube manual is used to
determine the proper socket connections. If pin
# I is the plate then lead # I should be con­
nected to the P LATE banana jack; the grid pin
of the lube connected to GRID jack with its jumper.
and so on. The filament voltage should be set 10

the proper range and the tu be plugged into the
ada pter socket.

Initia lly a known good tu be should be checked
with a milliamcter in the plate circuit. The shunt
cont rol ( labeled "L" on the 1-177 ) should be

rConlinued O tl page 106J

Mlnlll lure 9 Pin l oc lal

, •. \'.-to,
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Fig . I - Circuit of simple outboard adapter thot e xte nds the usefulnen of outdated tube testers. Set
sel ector switch A to 4 and B to 2 an th e 1-177 and insert plug in socke t E.
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A Unique Suppressed Carrier Transmitter
Robert W. Stolzenbach, W8KP

Chief. Scientific S~r.,ic.1 Bronch
USAf Standards Calibration and C.rtification Division

Dayton Air Force Depol, Gentile Air Force Station
Dayton 20, Ohio

WBKP has constructed on experimental d.s.b. transmiHer using
a 6ARB balanced modulator. The entire unit, described here, is
nicely packaged on a Command transmitter chassis. The unit
is ideal for use as a spore, emergency or mobile transmitter.

,

Bottom view shows location of the
two gang tuning capacitor for the
balanced modulator plate tank on
the left. To the right of it is the mod­
ulator plate coil. 2 sections of B&W
coil stock. The 6AR8. shielded. i, just
to the right of the coil. The neutr aliz.
ing copaci ta r is loca ted betwee n the

two 6550 sockets.
..-r' !rid !

Multiplication
How does the system mu ltiply the reference

frequency without a multiplication of the side­
band components'! The answer to this question
is incorporated in the inherent characteristic of

(less power supplies). Namely. the oscillator
(3-4 me), using the original 1626 as found in
the BC-696 Command transmitter. a 6A R8
balanced modulator, a pair of 6550's ( Hi-Pi
audio tubes) and finally a pair o f 12AXTs for
the entire audio system.

The selection of tu bes may concern some
readers. But let's make it clear that the described
transmitter is experimental and was originally
intended for single band operation for the pur­
pose of simplifying portable amateur equipment.
The 6A R8 was selected to eliminate the necessity
for a buffer between the oscillator and balanced
modulator and further. that it requires practically
no audio power as the audio energy merely de­
flec ts the electron beam by elect rostatic fields.
The 6550's were selected for the fi nal as they are
ideal for linear amplifier applica tions and cap­
ab le of 100 watts average power in class AS 1
operation with 600 volts on the plate. The rel­
atively low plate voltage reduces power supply
requirements. II is interesting to note. and pos­
sibly you have already guessed. three of the
tubes may be transistorized. i.e.. the oscillator,
and the audio tubes which of course. would
further reduces the overall size and weight.

1 " I I..,

..

•

M
AN Y writers are hesitant when it comes to

writing articles about double sideband
transmitters in the present era of single

sideband. However, the described transmitter is
unique and the author feels sure that many
amateurs will be interested and may visualize
many applications of the underlying principle.

Comparisons
There are a number of ways to look at sup­

pressed carrier double sideband transmitters . One
may compare the system with a.m., in which
case it can be shown that for equal tube capacity,
the system is equal to or equivalent to ap­
proximately two a.m. transmitters operating
simultaneously with the advantage of economy
and compatibility with single sideband . Or, one
may further compare the system with single side­
band techniques and observe that for all practical
purposes it is only down approximately 3db
when received on either of its two sidebands and
this at reduced bandwidth. However, the com­
parison that the writer prefers is that it makes
an excellent low cost "second car" and possesses.
for emergency or mobile operation the assur­
ance of being heard, regard less of the sideband
pos ition of th e listener's rece iver, plus economy
and portability.

Ci rcuit Analysis
As one can see from the schematic diagram

the unit is composed of a total of six tubes
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( 1-.01 mf
Cr-5OO mmf
C,.- .01 mf
( _100 mmf

Cs-IOO mmf
C.. ,-420 mmf two gang

voriable
C, - .0 1 mf

(,- 1..5 to 5 mmf.

Jo hnso n SM11
C10-SOO mmf
(11-200 mmf yorioble
ell- soo mmf
Cu -2OO mmf variable
( 1_100 mmf

( 15-500 mmf

CI6-100 mmf
C l~.005 mmf
Cl.-5 mf, 25 Y.

Clr-.OO5 mf
Czt- .OOS mf
Cn-S mf, 25 Y.

( n- .01 mf
c», _ .0015 mf
C2S--5 mf 25 Y.

( 26- .002 mf
( 21- .01 mf
( 21- .005 mf
(29- .005 mf
( .--.005 mf
RI-390 ohms
Rz---IOK

R,-l.50K
R_SK pot.
RJ- 220K
" -50K
R,-220K
R.- l50K
R,. lo- 10K
Rn-47OO ohms
R12- 1 megohm
RU, I4- S00K
R. IS• lo- 4.7 K
Rw -SOOK
RII-SOO K pot.
R1r-56K
R_2.4K
R21-56K

Rn-21 ohms
RFCI-2.5 mh
RFC z-2.5 mh
RFC:rS to 10 p h
RFC_l mh, 600 rna,

Na tional lS04·U
PS 1 to , - Type use-d in

command transmitter
l l- 53t. '12" diam.

B&W (32 'pi)
Lz- 27t, %" d ia m.

B&W (32 ' pi)
LJ-Ante nna tuning coil

fro m 8( -.459
11 t for 4OM.
161 for 75M.

the 6A R8 Balanced Modulator.
As most amate urs know. the energy delivered

from the oscillator tube in the command trans­
mitter represents a considerable power level (3-4
watts) . For exa mple. in the original design of
these transmitters the oscillator was ca pable of
driving a pair of 1625 (8 0Ts) into CI::ISSC opera­
t ion with the 1625's sel f-biased with a 15K
grid resistor. The grid current of the 1625's was
well above 5 milliamperes. Let's say for our pur­
pose the value was exactly 5 rna. This value of
current through the 15 K grid resistor represents
75 volts. So one notes immed iately the 6A R8 is
being driven into the positive grid area and thus
into a form of class C operati on. The positive
grid current waveform takes on the sha pe of a
pa ttern some place between an ideal rectified
sine wave pu lse and a hybrid square wave due to
clipping. A Fourier spectru m analysis indicates
immediate ly that the harmonic content increases
to rela tively large values and almost equals the
st rength of the fundamenta l energy on the
desired harmonics.

Thus the electron beam of the 6A R8 contains
more than a single frequency. In thi s part icular
experimental unit the fundamental. 3-4 me. and
the second harmonic 6-8 me. were very strong
wh ile the 9- 12 me energy was lower du e to the
unfavorable L I C ratio (at these frequencies)
in circuit.

Modulation
The reader must keep in mind these fre­

quencies are conta ined within the beam of the
6A R8 and represents beam intensity. Due to the
structure of the tube the aud io is applied o n two
electrodes whose act ion is purely a deflection
techn ique of the beam similar to the deflection
plates o f an oscil losco pe. They do not change
the intensity of the beam but add. through the
plate tank of the 6AR8. the audio energy o n a
one to one basis. siru ultn ncously to each fre­
quency presen t in the beam. The output circuit
of the 6AR8 is used for selecting the desired
freque ncy band.
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Construction Details
It was not the intention of the writer to de­

vise anothe r modifica tion for Comma nd trans­
mitters but the chassis lenI itself very well to the
construction of the experimental transmitter.

The oscillator system is very stable if one
regulates the plate voltage. No other changes
were made in this section. It may be of interest
to some readers that in many of the Command
transmitters the oscillator variable capacitor is
co nstructed with invnr plates. lnvar has a very
low temperature coefficient of expansion and
while expensive. is ideal for stable osc il lators .
One may determine if the unit is so constructed
by checking the plates with a permanent magnet.

It is worthwhile to select oscillator tubes;
many of the 1626's are rather bad drifters; but
it is not difficult to find one. out of several. that
performs with good stability. T he stabili ty is
importa nt because in this circuit the reference
frequency is mult ipl ied and the higher the
mult!plic;,ltion the more important the stability
requirement. A 12A6 works quite satisfactorily
and the socket connections require only a slight
modification. By grounding pin # I the metal
shield of the 12A6 becomes effective and elimin­
ates "hand" effect commonly experienced be­
cause of the glass en velope of the 1626's.

T he excitation of the balanced modulator
(6A R8) is obtained hy using one-half of the
original excitation coil as may be observed in
the schematic.

Balancing
The resistive network composed of 150K,

50K, ( norma lly shorted), 5K (variab le), 150K,
220 K resistors as shown in the schematic are
for the purpose of extablishing equal d.c. po­
tentials on the audio deflectors to eliminate the
carrier. The variable resistor, 5K. is adjusted for
maximum carrier rejection by observing a mil­
liammeter (0-20) connected in series with the

, tit'. i t .....

•

The contro ls o n the side ore, fro m I 10 r; a ud io level,
carrier reiection an d 2 ci rcuit connector for on e n­
tenna relay. The front panel controls ore; lower
right, oscillator t uning ; center right, fino I tank
capacitor; upper right, pi.netwark bandswitch ; lower
left, mike input co nnecto r; center left, loading

capocito r; upper le ft, an tenna terming I,.
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6550's gried return circuit. The 6550's. during
this adjustment, have the filaments operating but
without control grid. screen or plate voltage
applied. T he correct setting for the 5K resistor
is for a min imu m deflection. T he experimenta l
transmitter indicated practica lly zero grid cur­
rent under these conditions. Greater carrie r re­
jection is possible by the incorporation of a
phase adjustment in addition to the amplitude
control. However. measurements indicated ap­
proximately 40 db reject ion of the carrie r so a
phase adjuster was not incorporated in the ex­
perimental transmitter. To this date no listener.
during severa l months on the air tests, was able
to report hearing the carrier.

The switch shown across the 50K resistor is
used to unbalance the d.c. potential on the audio
deflectors to shift the electron beam to one plate
of the 6A R8 thereby producing a carrier signa l
for dcterming in the correct setting of the pi­
network for the antenna system and signa l
frequency used .

The photographs clearly show the radio fre­
quency transformer that couples the 6A R8 to
the Class AB I 6550's linear amplifier. The %
inch B&W. Mmiductor Coil is ca refully slid over
(he 'h inch B&W Miniductor.

As noted in the schematic diagram the linear
amplifier operates wi th 600 volts on the plate.
3 15 volts on the scree n, and approximately 38
volts (negative) bias from a bat tery source. T he
fixed capacitors shown by dotted lines in the pi­
network are switched into the network when
operating on the 75 meter phone band. The
values selected are designed for optimum op­
era ting co ndition into a dipole antenna of ap­
proximately 75 ohms impedance.

T he audio system is self explanatory but for
those interested the microphone used was a
Model 729 Ceramic Cardioid manufactured by
Electro-Voice. Inc,

Balanced Madulator Ad justments

One may quickly observe that the oscillator,
balanced mod ulator and the audio system are
working satisfactorily by observing the grid
current flow through the grid return circuit of
the 6550'5. The current is observed with the
grid bias, plate and screen voltages disconnected
from the linear am plifie r and with the switch
across the 50K resistor in the open position. The
tuning adjustment, under these conditions, for
the balanced modulator is for maximum grid
current flow. (Approximately 11-12 rna for the
40 meters and 12-13 rna on the 75 meter band.)
Following this adjustment, the switch (across
the 50K resistor) is closed and the am plitude
balance adj ustment (carrier rejection) is made
for minim um grid cu rre nt fl ow. No further ad­
[ustments will then be required. If one desires.
at this phase of the testing. the signal quality
may be checked in a mon itoring receiver.

The balanced modulator tank circuit. follow­
ing its adjustment for maximum grid current
flow. will not require further adjustment unless
the operator desires to exceed a band area



coverage o f ± 5 kc in which case. a slight adjust­
ment will be required a nd may be made by
observing the maximum average plate current
reading on the linear amplifier with carrier
temporaril y inserted.

Neutral ization
Before any attem pt is m ade to e xcite the linear

a mplifier, it is of utmost importance to adjust
the neutralizing capacitor. This adjustment is
made using a rad io frequency galvanometer
(a diode shu nted across a sensitive 0-500 mic­
roammeter movement) connected ac ross the
output terminals o f the pi-network (antenna
connection ). The procedure is as follows: Set
the oscillato r to 7.25 me. ( Dial sett ing. 3.625
mc. ) Plate. screen and bias voltages are discon­
nected (sho rt out battery connection points )
and. mmt importan t, the heater ci rcuits to the
6550 's must be d isconnected.

Just prior to disconnecting the 6550's heater
circuit the balanced modulator tank is peaked
for maximum drive by check ing for maximum
deflection with a 0-20 rna meter in the grid return
circuit. The pi-network is a lso adj us ted. observ­
in g the radio frequency ga lvanometer for ma xi­
mum deflect ion. and at the same time being
careful not to damage the movement by excessive
deflection. Now disconnect the fil aments o f the
6550·s. The neutralizing capacitor is then ad­
justed for minimum deflect ion on the r.f.
galvanometer. This adjustment should result in
a meter deflect ion very close to zero. Now check
the system by vary ing the oscillator between
7.2- 7.3 mc during which the ga lvanometer
should remain very close to zero. Readjust the
balan ced modulator circuit to the 75 meter band
(3.8-4 me ) and check the neutralization on this
band. The system should st ill be satisfac torily
neut ralized.

The next step is to replace the heater c ircu its .
plate. screen. and grid voltages. Place a 100
watt lamp across the antenna terminals as a
dummy load. With no carrier inserted the idle
plate current should be approximately 75 to 85
rna. With ca rr ier inserted the plate current
shou ld rise to between 300 to 325 rna. Always
check the tuning adjustment (excitation) of the
ba lanced modulator for maximum power output.
of course. not to exceed a maximum of 325 mao

The tuning of the pi-network is conventional.
Should min imum plate current and maximum
power output not occur at the sa me point o n the
tuning di al. the linear a m plifier is incorrectly
neutrali zed. Recheck the neutralization proce­
dure and the difficulty will be eliminated.

Frequency Modulation
At th is poi nt in the testing program it is ad­

visa ble to make a c heck for freque ncy modula­
tion difficulties. It is .doubtfu l if osci lla tor pulling
will be experienced because of the type of lube
st ructure ( bA lUn and technique involved in the
modula tion process. However. it is advisable to
check the loading effect of the power am pli fier
because of a change of plate current from 85 m a

Controls on the side flange are, from I to r; balanced
modulator tuning (upper mark is 40 m and lower
75), corrier insertion switch, 6550 grid return jock.
Tuning capacitor on the left is for the tlnal and the
switch directly above is the bandswitch for the pi­
network . The pi.network coil (sta nd ing upright) is
salvaged from a 6(·459. To the right of the coil ore
the two 6550's . The tubes on the right are from f to
b; 12AX7, 12AX7 and 1626. The plate d. choke is
mounted directly behind the pi.network coil and is

not visible .

to 325 rna represents a husky variation in toad.
This check is accomplished by inserting the
ca rrier. adjusting the transmitter to maximum
power output into a dummy load ( 100 W lamp).
With a stable receiver. Zero beat the transmitted
signal. Vary the output by vary ing the drive.
Varying drive is acco mplished by a slight ad­
justment of the bal anced modulator o utput
tuning capacitor. If no change in frequency is
observed everything is sa tisfac tory. Should some
deviat ion be noted. the ma in power supply is
possibly causing trouble through the power
m ains. affecting the plate voltage to the oscilla­
tor. An improved power main or better voltage
regulation of the oscillator is required to correct
th is type of frequency deviation.

Operating
A few words should be ment ioned regard ing

the general o perating procedures on (he air.
\Vhile utilizing the 75 meter phone band. the
frequency dial is read directly in accordance
with its original frequency calibration. After the
ope rato r has selected the f req uency of trans­
mission (75 meter phone band ) a nd the re­
q uired switching is accom plished. the class AB I
stage with no grid drive indicates a plate curre nt
of approximately 85 rn a. Carrier is inserted
momentarily a nd the drive and pi-network arc
adjusted. The carrier is then su ppressed by turn­
ing the CARRIE R INSERTiON switc h to the o fT
position. Talking into the m icrophone c ircui t
then produces the suppressed carrier double side
hand signa l.

The 40 meter o perat io n is simila r however.
the pi-network components a re changed by the
pi-network switch for th is particular band.

The balanced modula tor is tu ned to the new
[Continued 011 page 106 1
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Gamma Matched 160 Meter Vertical
Kalashi Nase, KH6IJ jK1PND

RR T. lihue, Kouai , Hawoii

With the decreasing sunspot activity forecast for the next
several years, many amateurs are turning their attention to
the lower frequency bands, notably 160 meters. Here is a
Gamma matched antenna for 160 utilizing the tower or coax

feed line as a vertical radiator.

I

•

D
URING the course of erecting horizontal

t 60 half wave dipoles at heights co rn­
monly avai lable to amateurs, it was no­

ticed that no amount o f prun ing would bring the
S.W.f. down to a reasonable level. This effect
was noticed 10 a lesser extent on 80 meters,
whereas a good match was possible every time
on the h igher frequencies.

On 160 meters. a horizontal dipole 50 feet
off the ground is equivalent to a ten meter d ipole
three feet off the ground. a situatio n no self­
respecting amateur would condone.

The well known etrect of height versus center
impedance' comes into play. wherein the im­
pedance oscilla tes arou nd the 73 ohm value and

•

l ooking up the gamma matched pole. Cond uit may
be seen lea din g into the gamma capacitor housing.

converges on this value at infinit e height above
ground. Some sort of impeda nce step down
transformer is called for. This can either be a
linear transformer or made up of lumped con­
stants, either o ne of which is a nuisance to hang
in the ce nter of a dipole supported at the ends.
Mo reo ver. we can't gel a round the fact that a
dipole 1/1 0 of a wave off the ground is nol the

I KraU8,. J . D., ..A "t fOWfttl . · ·. MC'Gra v,! H ill. pg. 26 1.
K..per, H . W ., "Added Gain U~ing Vertica l An ten­
nea", CQ. D~..mber-, 1960. PI[. 50.
ARRL A nte-n "a H fJ " dbook .
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best rad iator. An inverted Vee only aggravates
the situation as it brings the high impedance
ends nearer the ground.

A practica l solution is found in gamma match­
ing the tower used to hold up the high frequen cy
beam (10. 20. or tribander etc.}. The capaci tive
hat provided by the beams make the tower into
an excellent radiator. This scheme is not new
and has been proposed and used many times
before, the latest by W9 ER U for 80 meters' .

A gamma match will match any reasonable
length of radi ator. As seen in the photo. on the
author's 50 foot pole there is assorted "junk" in
the form of control cables, rotator and shaft. 2
meter beam on an offset a rm, guy wires. et c.
However, as long as the tower or support is rea­
sonably free-stand ing electrically, the gamma
will do the trick.

Top Laading
If guy wires are used. as is likely. they shou ld

be broken up with insulators. on e near the top
and another set near the anchor. If you want
more top loading. the top insu lator should be at a
lower level and vice versa, an action equivalent
to varyi ng the length of the radi ator.

The ideal situatio n would be where cables run
underground to the tower. in which case you
use the full height of the tower as a radiator.
However. if you are like most tower owners.
control cables and feed line approach the tower
at an angle and are attached to the tower at some
point above ground level. In th is case the por­
tion above the point of attachment 10 the tower
as the radiator as shown in fig. 1 and neglect the
lower portion of the tower. In practical situa­
t ions. the lower port ion contributes litt le to rad i­
a tion unless it is longer than say Ih the height
of the tower.

Construction
The gamma rod may be tu bing, angle. strip­

ping or wire of any conductive material. Stand­
off ins ulators should be used to keep rigid spac­
ing between the tower and gamma rod. T V mast
standoff insulators make convenient supports.

z H ubbell, G.. " Fffdi nR' Grounded T owen A. R.d ia ton " .
QST .J u ne, 1960. PR'o 32.

3 N OIile. K., "AdjUlltment of Gamma Ma tched P a r _ itic
n-ms" , QST March . 1958. PK. ...



4N OM'. K.• "Notes un Pa ruitic Beams", QST. Mareh
1960. PiC. 43.

Fig . 3- 0 eloill of the wea therproof Gamma ce­
padtor houling. Gamma rod moy falten d irectly
to Ihe feed through inl ulator or be Itrop co nnected

0 1 Ihown.

as a weatherproof pothead for the conduit if one
is used. If a lip is provided on the bottom side
of the inverted can . a sta ndard coaxial fi tting can
he installed for quick attachment of the s.w.r.
meter (fig. 3). .

Adjustments
Use copper strapping or large size wire when

making the gamma connections. Erroneous and
confusi ng readings will result if long pieces of
small hook up wire are used to make the gamma
ca pacitor connections. Step by step proced ure
in gamma matching has been covered in detail
in a previous art icle by the au thor'. Use a vari­
able capac itor to make the initial adjustment of
the gamma match and get an approximate idea
of the capacitor requi red.

----:-~

Row materia ls before a u em bly.<on shou ld be prop­
e rly wea therproofed before inltal lation.

A grid dip meter cou pled through a two or
three tum loop at the coaxial attachment may
be used initially to see if you are "in the ba ll
park." The lowest freque ncy dip is the correct
one. There will be assorted dips at multiples of
the lowest frequency and violent dips (coupled

[Continued on pllttl! 1041

Fig. l -When the coax and contro l coblel a ng le up
to the tower the coa x feed can be a ttached port

way up with no ill effect.

f ig . 2-ldeol li tuotion where the coax a nd control
eebles are run underground in cond uit.

For 160 meters. a 20 foot length of gamma
rod spaced 8" from the radiator resonated with
a 750 mmf mica capacitor served for a 60 foot
mast with a 10 meter four element beam on top.
With tribanders, the capacitive hat effect would
be greater-equivalent to a longer radiator.

As may be seen from the photograph. it is not
necessary to have a metal tower. A wooden pole
can be used if the gamma rod is secured to it
with standoffs and a separate wire run for the re­
turn. It is also possible to cut through the outer
sheath of coax running up the pole and connect
to the shield ;.\5 shown in fig. 2. Most amateurs
are loathe to cut into the coax. however.

A rectangular gallon oil can is a convenient
housing for gamma capacitors. and also serves
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W8JIN makes History on tne Ham Banas
by Caral e F. Hoover, K9AMD

401 Eo , ' Wood Str••t
Hilhbeee, lIIinoi,

"SOMEamateur achievement awards seem
almost impossible until you start lock­
ing around ; then all at once you fi nd

they're within reach." says Jim Ringland,
W8JI N, of C incinna ti, Ohio, first member of the
Cert ificate Hunte rs' Club (CHC ) to win the 200
awa rd seal. (T he last count shows an un believ­
ab le total o f 237!)

A transmitter engineer at a Cincinna ti televi­
sion station. J im has been a ham si nce 1933
when at age 15, his fa ther bui lt broadcast re­
ceivers with a curious and interested son looking
on. Strangely enough, however, the hunt for
achievement certificates didn't begin until 1958
when J im got a look at the many awards dis­
played by W2SAW, at the Dayton Hamvention.

Working 160 through 6 me ters, J im operates
C.W. , a. m., s.s.b.. and RTrY. With a Collins
75A-4 o n the receiving end, he sends out CQs
with a homebuilt s.s.b. exciter driving a kw final
and a 3 10-B Collins Exciter driving an 8 13, as

. well as a kw fi na l on c.w. Three element beams
on JO and 15 will soon be moved from a 45 to 65
foot lower; and another 3 element beam on his
favorite band. 20 meters, tops a loo-foot tower
just above a j-elcmem homebrew 40 meter beam
with 40 foot boom and 45 foot ele ments. On 80
and 160 mete rs, J im uses a 164 foot slanting
vertical with a 2500 foot grou nd rad ial system.
Needless 10 say. his sta tion makes many a ham's
mouth water!

While advocating CQ Worldwide-DX con­
tests and others for picking up DX awards, Jim
has a second word of advice for newcomers who
really want to enjoy the fun and crash the

ac hievement ce rtificate party.
"Certainly the first thing to do is get a copy of

the Director)' of Certificates publ ished by C lif
Evans. 1\.6BX. A quick check of awards ava ilable
against your own QSL file will probably make
you eligible for severa l awa rds right ofT the bat.
After that , the Directory keeps you posted on
what awards are availab le and how you go about
getti ng them."

Just as proud of W8J1 N's accomplishme nts as
Jim himself, is energetic DX-er and founder of
the Certificate H unter's club. Cli f Eva ns, K6BX.
After taking over publication of the Directory .
correctly subtitled "The Award Hunter's Bible,"
Cfif decided that by creating the C HC. he could
do several jobs at once . The C HC certificate
itself is a real cha llenge. Anyone holding at least
25 awards may apply to C lif and if all require­
ments a re met, he will send an II X 14" award
certificate designed for severa l gold seals with
colored ribbons denoting 25, 50, JOO, ISO, and
200 awards as well as seals for obtai ning awards
from 25 or more countries and from all
continents.

T hose who are not C HC members ca n go afte r
the HTH . or " Hunt the Hunt ers" award for con­
firming contacts with at least 25 C HC members.
Another prize worth working for is a beautifu l
silver cup awarded by K6BX to anyone working
500 C HC members.

Aside from awarding achievement cert ificates
to deserving hams such as W8JIN, C lifs primary
purpose in founding the C HC was to promote
amateur radio and to focus greate r attention on
contribut ions amateurs make to international

Jim Ringla nd, WSJtN, winner of 200 amate ur achieve­
ment awa rd, 5ilting at hi, opera ting po5itio n. Above
the 7SA-4 i, hi, Co llin5 31~B all-band excite, . The
panel ot Jim', left i , hi, 160 meter rig and o n top,

hi, home-b rew s.s.b. excite r.



H~re W8JIN displays his many awards. H~ is hold ing the C~rtificote Hunte rs Club Certificate . Th is
sho t was 10ke n in th e television stud io wh~re he wo rks. (Photos by 8i11 8enesch and Jock H~u'er.)

good will and the art of commu nica tions. Hoping
to bring wider recognition to the ac hievements of
a ll hams. Cli f int rod uced a new idea in a world­
wide ac hieveme nts club with act ive member par­
ticipat ion. The universal appea l of the cue is
hera lded by the fact that within only a few
months, membership has jumped to 225 repre­
senting 30 countries and a ll continents. Amazing
also is the evidence th at thou sands of hams arc
working toward membership in C HC.

'T he winner of 100 awards joins the Honors
Roll. and 150 awards is needed for the Top
Hono rs Roll: ' he says. "Of course. the ultimate
is achie vi ng 200 awa rds. as J im did, and joining
the specia l C HC 200 Honors Fraternity. My
plan is that lifet ime membership in this fr ater­
nity removes such members from active compe­
tit ion with due recognitio n and gives the other
guys und gals a chance to reach the top of the
to tem pole. too. In Jim 's case. honors a re dou ble
because he hit the jackpot while he was C HCs
President !"

Alth ou gh the Frate rnity probably won't be
overru n with members for a few years. there's
defini tely a promise of grea ter activity to corne.

W BJl N a ntenna system. In th~ fo re-ground is a 45 foot
wood e-n towe r hold ing co mbination 10 a nd 15 me ter
beam. At th e e:dre me righ t is a 7 me graund p la ne
and in th e ba Ckg rou nd is a 100 foot s.lf-sup porting
towe r OS fe-et at base d ime nsion) with low~r beo m
being a 3 ele ment fo rty mete r beam. (The dieeetcr was
lost in a winter ice storm.) The boo m fo r th~ 40 m~ter

bee m is 40 Ieet k>n g ond elements a re shcrteeed with
co ils to mak e it reso na nt at a I~nglh of 45 Ieet. Above
th e 40 meter b~om is th e 3 elemen t I elre x for 14 mc
which is 107 fee ' in the a ir . Not visible in th~ picture
is a 164 foot s~mi-v~rtico l runn ing fr om top of tower
(100 foot) to sma ll " dog hou se" near base of v~rticol

g ro und plan e at extreme right. This is used os a %
wave on 3.5 mc and a lso for 160 me ters.

Current ly the second place spot is held by
W6KG who moved forward from th ird at the
recent death of Ev. KP4 KD. Foll owing close be­
hind are UR2 DU. W2QII H leading W2SAW.
W8KPL. W4H WY. K68X. K9EA D. OKIAEH.
SM5WI, W8IVr, W2FLD. and GD2SM. the
Science Museum of London.

Just in case VL operators get the idea they're
left o ut, Margery, ZSI RM , proves otherwise. In
cha rge of the African Worked All YL Award,
Margery is the official "Q ueen of the Hunt." Top
YL uwa rdster is Doris, K5B NQ with over 50
cert ificates.

Quick to recognize W8J1 N's record-break ing
achievement was Arne Trossman. W2DTJ , Edi­
tor o f CQ, who decided he wou ld heap still an­
othe r honor on the famous Ohio DXer. He did
so with the presentat ion of a specia l plaque at
the annual Dayton Hamvention held April 29.
In the presence of T rossman. Urb Lej eune.
W2DEC. CQ DX Editor, and many other well ­
wishers and admirers from miles a round. Jim
Ringland modestly accepted his award-en­
graved wit h the cal l letters of W8J1N who truly
has made h istory on the ham bands. •

•
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Transmitter Hunts on V.H.F.
Helen Signorelli , K6KUP

14221 Ri....rsid. Driv e
Shermo n O oks, Co lif.

' Vc h av e b" t'u hllnlin #( and hid ing tran sm itters
on two meters for the past three years. Every other
Saturday night , weathe r or not. the San Fernando
Vall ey gang get out their two mete r gea r and get on
the hunt. Everyone is invited and there are no rules
or regu lations. It is surprising to see the different
ages of people who turn OUI for these hunts. We
have had babies in baskets to the very young at
heart. Everyone has fun .

We all meet in the Van Nuys, Sherman Oaks War
Memorial Park. At eight P.M . sharp the hidden
transmitter calls "CQ The Hunt." After checking in
all the cars with the hidden transmitter we record
each car's mileage. The winner will have the lowest
mileage. This was done to el iminate rat racing and
the possibilit y of someone gett ing hurt. The traffic
here in the San Fernando Valley is very bad, es­
peciall y on a Saturday night.

After three years there didn 't seem to be any
more good places to hide. We were stumped. So
we decided on using strategy. Early one Saturday
morni ng we went out looking, not so much for loca­
tion. but for the unusual. After scouting around for
sometime we found not onl y the ideal location , but
the perfect place for our mad scheme.

At the end o f a dead end stree t we found a gutter
fed sto rm drain. On the sidewalk was a man hole

Gonset gear being lowered into the monh ole.
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cover. After taking off the man hole cover we found
a space about six feet high, five feet wide and about
five feet lon g. Here was a nice room bui lt to order,
and large enough for us to get into und set up the
gear. The drain pipe leading from this space was
about two hundred feet long and emptied into the
Los Angeles river. We planned to use the drain pipe
for a wave guide but being corrugated it didn't work
out.

Three two meter Gonset Communicato rs were
used for this hunt. T wo Communicators powered
with a large six volt truck battery were lowered into
the manhole. These two Co mmunicators were used
as repeater receiver and transmitter. The audio from
the repeater receiver was piped into the repeater
transmitter. We used a nineteen inch whip on the
repeater receiver and set it o n receive. The repeater
transmitter was set on transmit. The antenna for the
repeater transmi tter was at the end of two hundred
feet of coax, which was run through the drain pipe.
It took the th in man of the gang to crawl into the
drain pipe (which was abo ut three feet around) and
two hundred feet over to the river to put up the
spring steel center fed dipole. It all worked fine until
he got to the end of the drain to instal l the antenna.
Now, how to turn around and come back? Should
he crawl backwards two hundred feet? No, that was
too slow and uncomfortable. Going up was out of
the question, as there is a sto rm fen ce six feet
high running along the top of the river. So he hung
o n the edge of the drain pipe, turned himself around
and crawled back, leaving behind him a very clean
drain pipe. We heard later that we were putting out
a five nine plus signal right in the middle of the river.

[Colltillued 0 11 pag e 100]

Hele n. K6KUP, boning the ope ra tion.



Big ThingsComeFromSmall Hadio Clubs!
by Ca ral e F. Hoover, K9AMD

401 Eo !.1 w ood Slr_t
Hillsboro, Illinois

E
VERY su m mer, hams by th e hundreds hit the

highways fo r Ottawa , Ill ino is , where the
gra nd-daddy of M idwcst hamfests has

been held for over twent y-five yea rs. Proof of its
tremendo us growth a nd success is the fact that
some 5000 ha ms and their famili es attended in
1960, compared with 208 amateurs who regis­
tered in 1934 when the Starved Rock Rad io Club
sponsored the first shindig.

J ust in case you've got the idea that the SRRC
is a huge club with doze ns of members to sha re
the load , guess again. for amazing as it may

see m, most of the jobs fall to about half of the
twen ty-fi ve member o rga nizatio n.

The m an who reall y kn ows what it's all nhout
is George Keith. W9QI.Z. cl ub sec reta ry for
more than twenty years a nd a charte r member of
the SRRC.

" Back in 1933 a group of hams and interested
folks got together in a hayloft owned by
W9~I KS. Leslie Anderson. our club sponsor:'
George remembers. "T here was o ur first presi­
dent, \V9I EP. Carroll Skeels. who became

lConlinucd on page 1021

From top to bottom, left to right; Pa ul, W9S EV is shown with the clu b " te levision" camero zeroin g in
o n newcomers. Th e Possum Trot A,R.C. of Pa ris, Illinois tokes time out for fr ied chicken . '·So nny··.
K9JAW, membe rs of the SRRC drop leafl ets from his plo ne when the weather permits. Ron, Wt' IFL
represe nts one of the ma ny manufa cturers who se t up ex hibits o f their products for the hund red s of
visiting homs. K9AX L, Mike, tokes a short nop in the cor whi le his b uddy, W9LZE, Dick, stoys o n the
job at " Bargin Alley". " 80 rg in Alley" : at lee st 100 cars unload their surplus gear a nd get read y to
d o some old foshioned "horse trading". Lorry Show, W90 KI, leafi ng th rough lome lite ratu re on
d esign of new equipme nt . A look at the parking lot at the Sta rtled Rock Ha mfest shows that a lot of
mobileers ma ke the trip to O ttowa each year. Jim Voneman, W8KZL/9 looks over the bargains with

the XYL and jr. opr.

,
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f ig . 2-Simplified circuit of the Ferrite f ilte r using
coils with a 0 of 500 each. Changing the coupling
impedance varies the bandwidth from 600 cycles

to 5 ke.

After going through a conventional double­
tuned i.f. transformer. the new signal is fed to
the signal grid of another 6B£6, the second con­
verter tube. Considerable primary and second­
ary image rejection is obtained by the first i.f.
stage . The primary image is reduced by the high
i.f. frequency and seconda ry image by the excel­
lent selectiv ity. T he second converter oscillator
is crysta l controlled. It produces a second con-

selectivity. The signal is now fed to the signal
grid of the 6BE6 first converter. The tunable
local oscillator is a part of this converter tube.
The antenna circui t and mixer stage, as well as
this oscillator, are all gang-tuned by mea ns of
the main tuning knob on the front panel. A
6BE6 func tions as the local oscillator and first
converter tube. The oscillator is fully tempera­
ture compensated to provide an extremely high
degree of stability. The o..cillator frequency is
always 2215 kc above the signal frequency,
thereby generat ing a 2215 kc first i.f.

Receiver Circuitry
The receiver employs double conversion on all

bands and uses eight tubes plus one full wave
rectifier and one voltage regulator.

From the antenna circuit, signals are fed to
the 6BZ6 r.I. stage. A.g .c. is applied here to ad­
just the gain of this tube to a suitable level. R.t.
stage output is capacitively coupled to the pri­
mary of the mixer coil for 40 and 80 meter oper­
ation and is directly coupled to the tuned inter­
stage coil on all other bands. The seconda ry of
the mixer coil is tuned to further add to the r.f.

F O R TIl E past severa l months your reviewer
had had the o pportunity to opera te and criti­

cally exa mine the new Nat ional "Cosmic Blue"
C-270 ham band receiver. It rea lly didn 't take

that long to arrive at a decision about th is re­
ceiver; it was just d ifficult to stop playing with it
long enough to write this review.

The NC-270 retains all the "feel" of the more
expensive receivers for which this company is
known, and does it with fewer tubes and simpler
circuitry, without sacrificing performance or op­
erator convenience. There are, in fact, some
features not found in receivers priced consider­
ably higher.

In the area of operator convenience; the "flip
foot" that tilts the receiver to meet the operator,
the large, smooth-operating tun ing knob, the
knife-edge dial po inter, front panel headphone
jack, and horizontally adjustable dial sca le , all
rate a bow from here.

The receiver also appears to be one of the first
of the lower priced models to recognize that
modern amateurs make wide use of coaxial line.
The ante nna input is designed for 52 ohm un­
balanced line, and peaking on each band is ac­
complished by means of a trimmer control on the
front panel.

~OCM 2445i<e asoe..., J. I [rjAI' f--. ,... S._
~

_.
I-' IF f--.

_.
f--. ~~E! ~ AM I-'

,...
~

,.,....... c.- ""'. f Ilter ... f ,rr", "". ...., ....,
•

"".• "- c.~lal . FOCOlotlrOlc;r Co<. Co<.

f ig . 1-81oclt diag ram of the NC·270 receiver. It is a doub le superhet with a pa tented Ferr ite f ilte r, a
Bifi lo r " T" Notch circuit, a product detector a nd on S meter.
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version frequency of 2445 kc th at beats with the
22 15 kc signal to arrive at the 230 kc i.f. output
frequency. This low frequency i.f. signal is then
coupled to National 's paten ted Ferrite Filter.
Shown here in fig. 2 is a simplified form of the
filter and its two tuned circuits. each with a "Q"
of about 500. A selectivity switch changes the
coupling between the two coils and thereby
varies the bandwidth from th e wide 5 kc posi­
tion to the narrow 600 cycle position in five
steps wh ich include two 2.5 kc positions for
upper and lower sideband. The upper and lower
sideband can be selected with shifting the oscil­
lator frequency.

From the seconda ry o f the Ferrite Filter the
signal is fed to the first 6BA6 i.f. stage. which
operates in the convent ional manner. Output
from th is tube. a t 230 kc, is coupled to the Bif­
ilar 'T ' otch circuit. This circuit employs pri­
mary and secondary tuned circuits tuned by
series ca pacitors and the impedance of the Bif­
ilar choke and notch frequency circuit . Front
panel NOT CH and DEPTH controls tune this cir­
cuit. The circuit is so arranged that there is ef­
fective coupling throughout the i.f. bandpass ex­
cept nt the notch frequency. The DEPTH control
provides a resistive ba lance and gove rns the
de pth of the notch. To a certa in degree. these
contro ls must be used toget her. By a proper com­
binat ion of both. it is possible to achieve a re­
ject ion o f greater than 50 db. This is deep and
sha rp enough to remove the carrier from a a.m.
signal and cause it to appear as a d.s.b. signal. It
is un usu al to see a front panel "" OTCH DEPTU con­
trol in this price class of receiver. The effective­
ness of a T notch filter can be cancelled by tube
and component aging as well as shift of the notch
frequency. All can be compensated for by the

control . making it a worthwhile addition to the
front panel. \Vhcn not in use, the notch control
is left in the full -clockwise "OFF" position. In
thi s position. the not ch is removed from the i.f.
passband.

Signal out put fro m the Bifil ar "T" Notch is
capacity coupled to the grid of the last 6BAtl i. f.
stage. As well as the ou tput of the b.f.o. When
receiving s.s.b. signals this stage acts as II product
detector with the aud io signals taken from an
RC network in the plate circuit. When receiving
a.m. signals this stage is a convent ional i.f. am­
plifier feedi ng the diode detector, a section of
the 6T8.

A.g.c. derived from the diode detector is ap­
plied directly to the grid of the 6BA6 i.f. tube.
A second diode in the 6T8 serves to provide de­
layed a.g.c. so th at the r.f. stage may funct ion at
maximum gain on weak signa ls and st ill receive
a.g.c. potential under strong signal condit ions.

The FUNCTION switch on the front panel pro­
vides 3 choice between a variety of combinat ions
of a.g.c. and a.n.1. The a.n.1. circuit in the NC·
270 is exceptionally good. and there is practic­
a lly no detect able difference in the signa l itself
when the a.n.1. is activa ted. T he re is no reduc­
tion in audio level and no distortion of the sig­
nal being copied. The ave rage listener. I'll
wager. will not be able to tell whe ther the limiter
is in o r ou t except by the noise level.

The amount of impulse noise to reach the
a.n .1. has bee n reduced by careful choice of RC
time constants in the i.f. so that i.f. limi ting
action occurs on s.s.b. and c.w. signals.

The power supply of the receiver uses a
5Y 3GT full-wave rect ifier and an OB2 voltage
regulator. With no antenna connected. and the
audio gain at maximum. there is no audible hum

May, 1961 • CQ • S9

•



in the audio output.
The STANDBY /RECEIVE switch is somewhat of

a departure from "accepted" amateur practice.
The two position switch. when placed in the
Standby position. mules the receiver by removing.
plate and screen voltages from most tubes. and
shorts a pair of termina ls on the rear apron. The
idea is that these terminals may be used to con­
trol an external relay circuit and in that way
ac tiva te the transm itter and the antenna cha nge­
over relay. For the amateu r who still wishes to
control his sta tion operation from the transmit­
ter it is a simple matter to reverse the wires on
this switch. \Vhen this is done. the receiver may
then be disabled by an external relay.

Calibratar
The receiver includes a t OO kc crysta l cali­

brator which utilizes one half of a 12A U7. The
plate of th is calibrator circu it conta ins a choke
shunted with a resistor. It is peaked at J4 me and
provides ample output on this band. Sufficient
output is also available on 3.5 me. perhaps due
to the great receiver sensitivity in this region.
On 7 mc it can be difficult to fi nd the 100 kc sig­
nal. though it can be heard if no other signals
are present. The signa l is adequate on 2 1 me,
and it is just audible on 28 mc. On 50 me it just
is not there.

Stability
Some of the outstanding features of the re­

ceiver are not apparent from the circuit des­
cription. One of the more important features
this receiver exhibits is stability. both mechani­
cal and the rmal.

The thermal stability can be attributed to sev­
eral Iacts. First. tubes are o perated at a B+ of
145 volts. (except for the plate of the audio out­
put which is at 165 volts) th us reducing opcrat­
ing temperatures. (This should also tend to pro­
long tube life.) Second. the bu lk of the tuning
capacity in the oscillator section. on each band.
is a close tolerance zero temperature coefficient
capacitor. Third. the cabinet is fully perforated
giving excellent ventilation. T he first conversion
oscillator and the b.f.o. are also voltage regulated.

Mechan ical stahi li ty is also impressive. It is
possible to tune to a s.s.b. signa l o n one o f the
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Top "iew of the new Notiona l NC·270. The Ferrite
Filte r can b. seen just left of center o n the chossis.
The notch a nd b .f.o. coils (l \2 & l l1) or. locoted
in the sma ll shie ld con at the left just reer of the
panel . The calib rator crysto l and tube con be seen

in front of the power transformer.

high freque ncy hands, lift the front of the re­
ceiver up several inches and let go. Unless the
main tuning knob moves. the signal will still be
there. This appears to be due to husky oscillator
components and the MI" steel front panel.

Secondary Image
A popular approach to selectivity in receiver

design is double conversion with a 2 mc fi rst i.f.
and a 50 kc second i.f. This usuall y results in
images fro m signals located 100 kc away from
the desired signal. ( Plenty of these in today's
crowded bands.) For example. assume that the
second conversion oscillator is fixed at 2050 kc.
The first conversion produces a 2 me signal that
beats with the 2050 kc oscillator to produce a
50 kc last i .f. A signal 100 kc away from the
desi red signal is subject to only minor attenua­
tion in the receiver front end and therefore ap­
pears at the second mixer 100 kc away from the
desired signa l; 2100 kc. This signal also beats
with the second conversion oscillator at 2050 kc
and the difference is 50 kc, appearing as a sec­
ondary image.

The '270 uses a 230 kc i.f. and thus the second­
ary image frequency copied is 460 kc away from
the desired signal. The front end attenuation
460 kc removed is very adequa te to eliminate
the signal. The Ferrite Filter more than makes
up the selectivity sacrificed by moving to a
higher second i.f.

Instruction Manual
The instruction manual is abo unusual in its

organization. A detailed circuit analysis of the
receiver is given in the usual step by step fashion.
However at each point that a control function is
mentioned the descr ipt ion is interrupted li nd the
control function is ana lyzed. Digestion of the
instruction manual content will give the operator
a thorough knowledge of the receiver control
operations as well as a short course in receiver
circuitry.

Another how to National for knowing some
of the foib les of the average amateur. They have
included. with the receiver, a control location
and function cha rt which gives enough informa­
tion to enable proper operation but which can

[Comjllued Oil page 104J
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Results of the 1960 Cf} World-Wide DXPhone Contest
By Frank Anzalone , WI WY

Cha irma n, CO Con test Comm ittee

O
UR prediction that the returns for the Phone
Sect ion of OU f Wo rld-\Vide DX Contest
would be below normal . was prem ature. By

coincide nce we received the exact sa me total as last
year, 569 logs. The count ry total o f 11 6 however,
was an increase of 19 over last yea r; a clea r indica­
tion of the popularity of our World-Wide DX Con­
test. This, in spite of the sub-normal condition s and
the below-par participation of the hams in this
cou ntry.

There is no dou bt about the winner. Henning
Overgaard, VQ4DT leads by a decisive margin on
a ll hands . Congratulations Henning, you finall y won
the Bill Leonard . W2SKE Trophy a fter trying all
these years.

It might be in teresting to note that practically a ll
the T op Ten are in or adjacent to the Southern
Hem isphere. Confirming the difficulty experienced
by the northern boys.

The second position was taken over by VQ2WZ,
ex-YL Susan Van Zyl. How about that; you fellows
better watch out, th is is her first contest. The OM,
VQ2VZ was active in last yea r's contest and also
placed in the Top Ten.

Third in line was PZIAX, another new one in
our Fall class ic, followed by KH61J who made his
fi rst appearance after a two year lay-off. Nosey
spent preciou s hours cha si ng transmitter trouble but
still came up with the biggest total of contacts on
all bands.

Don't recall having see n ZD2J KO in the top list­
ing before hu t L U8CW has bee n trying the past few
yea rs and Jose finall y made it.

It wou ldn't be a contes t without a 4X4 in the Top
Ten and this year's representative was 4X4AU. Uri
was the only real act ive single opera tor from Israel.
Most of the other boys were over giving 4X4GB a
hand in the multi -operator group.

Pi erre Herber. F880. All Ba nd winner for Fra nce,
home of past champions.

Over in th e Ukraine UB5FJ and UB5WF were
having their own little private war. However
Anatoly had more 3 pointers and was able to over­
come Vlad's la rger multipl ier.

And in the final spot ZK 1AS, that rare one on
Cook Island , who was active on all bands. Good to
have Bill back after a short absence .

In th e Single Band division, which is becoming
more popular each yea r, we have a real winner,
Ricardo Sierra, Jr., CX2CO who turned in the high­
est score ever made on a single band. Congra tu la­
tions Ricardo II ; polish off a spot in your shack for
the Barry Briskman. K21EG Trophy. Ricky sa id
that a lmost 90 % of his 863 contacts on 14 me were
made on s.s.b. You old han ds in th is contest busi­
ness might recall that Ricardo Sr. was T op Man on
phon e back in 1955.

Trailing CX2CO o n 14 mc were ZS5JM and
KH 6DLD. John and Sheila a lso used s.s.b. to great
advantage . Another YL , just watch it fellows.

The next highest score on one hand was turned
in by VQ4RF on 21 mc. Our friend R.F.B. Feather­
stone can always be depended upon to turn in a top

Ricardo Sie rra, Jr., CX2CO. Single Band 14 me
Phone Champ for 1960. A yo ung fe llow with many

years of DXing a he a d of him.---

score. This is a record for 15 meters but unfortu­
nately came the wron g yea r.

T he only other six fi gure sco re on 2 1 mc was
made by G 3FXB. This was quite an accomplish­
ment conside ring his location was in the northern
"no signa l" a rea .

Scores on 28 me were way below norm al except
for I. UIDAB and C X IAK. with Juan taking top
honors in th e one time J)X ph one band . T wo yea rs
ago O H5N W's score won the Single Band T rophy,
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The group at OllHC. winner in the Multi-Transmit­
ter section, t . to r., OL9GU, OJ40T, DJ30U. DJ3YV,
OLl HC and Ot6NK. It seems they d idn 't get K2GL

on 40,

but Axel d idn 't have a sing le W /K contact this year .
OX on 7 rnc was poor for the phone men but

Y09CN and K20GT stuc k it o ut to the bi tte r end
and a re being rewarded with a ce rtifica te. Bob W'IS

hearing the Europeans but they were not paying
any attentio n to t he American phone band.

Over in the Multi-O perato r Sectio n t he Single
Transmitter divi sion turned in the most entries.
especially from the club sta tio ns so popular in
Europe,

Ho weve r it was a familiar call. 4X4GB that won
the Don Merten. K 2A A A Trophy, You might recall
that Yair was the Single Operator All Band winner
last year , But the C ha m p took it easy this year a nd
got 4X4KK. 4X4JU and K6UJW ( how did he get
in there? ) to gi ve h im a hand.

A co up le o f APO o perators over in Morocco gave
it a good try a t C 8lfX bu t had to be satisfied
with runner-up position. And the gang at OJ 3V M
was in th ere pitching for the German OX team ,

The o the r half o f the two o perator team at
cr t EY W,IS another YL. so they were well repre­
sented this year.

Over in Cyprus. ZC4A K was being manned by a
gro u p fr om the Ro y.1I A ir Force,

The " Big Guns" in the M ulti-T ransmitter divi­
sio n had the equipment a nd th e operators b ut ju st
could n' t find enough con tacts to run up a big sco re,
By sheer perseverance. Buzz Reeves and the gang
at K2G L came up w ith ;:1 hig enough multiplier to
make their below a verage point total count and win
the Don Wa llace. W 6AM Trophy. This being a new
category in the Phone Contest. K2GL is eligible for
the awa rd, even though he won the multi-operator
c up three years ago .

The fellows at GL tell the am using story o f
EA0AC making a n a ppeara nce o n 14 mc only to be
immediatel y clobbered by the multitude of sta tions
ca lling h im o n his freq uency. Being unable to cope
with the si tua tion . he made a recording of the mess
a nd pl ayed it back to let them hear what it sounded
like o ver there. He then signed off with-out m aking
another c<111. Scratch one multiplier!

H V IC N was in the same predicament on 21 me
but Durn st uck it ou t fo r a whi le and made m.IOY
of us hap py w ith a rare contact on s.s.b. Unfortu­
natel y we d id not get a lo g fro m him.

We were a lso d isappointed in not receiving a log
from Keg, FS7 KT down in th e Car ibbean. That
would have been a nice o ne 10 list in o ur result s.

However a DXpedition to the British Virgin
Is land, b y VP9L a nd a c rew from Bermuda a nd the
US served u p a c ho ice new o ne to a lmos t 200 sta ­
t ion.. o n ;:1 11 bands. U nfortu nately sub-norma l con­
ditions a nd it poor locat ion prevented them d oing
bette r even tho ugh they had two tra nsmitters going
<It the same time.
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Another rare spot was Chris t mas Island in the
Pacific. put o n the ai r by VR3L. with a n assist f rom
KH6DFC , O ver 350 contacts we re m ad e o n 21 and
14 rnc. Nice goi ng fello ws,

That UA 0K YA W<lS in Zo ne 23, T ann u T uva. But
don't shed any tea rs. it was strictly an Asian affair
with the JA's making hay.

The group o f over-seas service men at Asmara
p ut Eritrea o n the map and gave it an a ll o ut try
with th ree transmitters goi ng but just co uld not buck
Ole Sol. so ET2 US had to sett le for the second spot
in the multi -transmitter di vision.

Don't let that G B2SM call confuse yo u , It W <lS

just a gro u p of Gs putting o n a demonstration at
the Science M useu m in Lond o n.

This was the first contest experie nced by so me of
the operators at D L I H C a nd a swell time was had
by all . even though they didn't work K2GL on 40
phone.

As for W 3A O U. well it just wasn't their week­
end.

There were many tal es o f woe. VR2BC . Greg
had his rece iver conked ou t a fter a few hours o f
successfu l operation and ZS7L lost his transmitter
a fte r Colin had made over 200 contacts o n 28 me.
Here in the States , Da ve. K5MOX had to pass up
s.s.b. stations when his HC -IO went west, but wi th
o ve r 100,000 points he should co m plain,

O ver here in the U nited States it was tough sled­
ing for everybod y and on ly a selected few made
a ny wo rthwhile scores as com pared to the past few
yea rs . Surpri sing eno ugh the top score was turned
in by W 6GHM , H owe ver this should be no su rprise
to those in t he know, Stew is an old hand ut con­
tests. back in 1957 he had the world h igh score as
DL4AA P on 28 me.

Last year's high sco rer o n A ll Bands. W IO N K,
dec ided to go Single Band and take it easy this yea r.
Can't say as we blame you Don. that a ll-band oper­
ation is a tough grind .

That's abou t it for th is o ne. there's still a pile o f
c.w. results we have to get out. a nd what a pil e !

So back to the sa lt mi nes A ndy. Ben and Mac. As
for me it seems I never C;:10 get m y head above
water.

73 for now. Frank, \VIWY
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Norway a nd a WAZ certificate holder.
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Yair Be n Nin im• .cX4GB. Multi~pe rato r , Single
Tra nsmitte r winne r for 1960 . Yair could afford to

toke it easy this year.
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MULTI-OPERATOR
Single Transmiller
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DX DX DX DX DX DX DX DX
•

U RBAN LE JEUNE, JR. , W 2 D EC
BOX 3!5. HAZLET. NEW JERSEY

SSB WPX

WPX HONOR ROLL
CW WPX

The following certificates were issued between
the period from February l Ith. 1961 to and
including March 12th. 1961 :

SP7HX ......••...... 323
W 3AYD 314
II CRZ 312
W 3DJZ 306
ZP~CF 306
SM381Z 304
VK6KW 303
F8Pt . 302
PY1 N C 302
E I3 R 302
W9PQA 301
V E IAD E 300

W8\V1" 510
G3 DO .. 476
crtPK 449
W9YSQ 436
W9WHM 367
I>AiJIlBO 363
W5ERY 358
W9U ZC . . . . . . . . . 356
O l3TJ . . . . . .. . 3~4
PY2CK . . .. . 354
~ASTO . . 3~3

W8PQQ 327

Hon. Secretary."

PHONE WPX

Another e ntry In the hom. brew rig cion Hiroo

JA2CF. (1n;( DU1SV)

Letters
AC.t Ttbet s The following letter was received

from the Amateur Rad io Society of Ind ia:
"Dear Sir, I am subjoining below the extract

of the letter received from the licensing au rho ri­
tie.. rega rdi ng the opera t io n of the Amateur Sta­
tion. AC4AX.

' I am di rected to refer 10 your lette r dated ni l
( received on 5.1.60 ) regard ing Shri D. S. Seal's
(VU2AX) operation with call sign AC4AX
from Lhasa. Tibet. and to state th at Shri Seal
has ..ince informed th i.. Minist ry that he does not
work any amateu r contacts from Lhasa. He also
informed th at he has made a declaration to that
effect to the Indian Consul General a t Lhasa.
and tha t he has not obtain any amateur license
from the loca l authorit ies to work at Lhasa.'

As per above information, the operation of
AC4AX is a pirate.

Thanking you.

K2JXY 206
W~RHW 2OJ
W 3VS U 200
X E IAE 197
PZI AX 189
K211 EA 1111
V E38QP 181
W68AF ...•...•.... 170
W'KFA 1611
WRRKO . . 166
U A3CR 165
VE3MR 164

K 511 A . 428
OKH.·lB 428
W lIiPGI . .420
W 2110 .. 41 11
W8P~ . . .4 18
W~A . . .41 2
W2Mn 411
K9AGR 4()1,1
W6WO . . . .409
W~AFX . . 407
W 30CU ... 405
W 2N UT .. . . . 40.1
W illiS . .. . 40.1
PY40D 402
W~lGG 40 1
W9SFR 400

WAZ
1508 ITiAGA Giu~rG:; de Luca,,,,. K 6RTK Fred u chcoc k
I ~ 10 W4WDI D avid A . Ra wley
I~ II IIASAM JanCK Emmer
1512 U A jfOM M ichael T ihonov
1513 K6CTV Richard W . Ehrhorn
lSt4 W 3RRW Robert O . Turner
lSl.S W2LSX M. D . H all

ALL·PHONE W AZ
.7 G lAA E 1. Douglas Kay
.8 W60BII \t a rvin H. Smnh•• DLII N Ha n<J1e inrich H eider

CW W PX
' . 2 JA JFT K in-ichi Ikeda
'.3 ZL2GS II . E. II. G reen,... W4SHX C harles J . Hinkle,., VE3JZ P . H . Foley,.. KIlGlIG Ro bert Bernstein

PHONE W PX
24 VK6KW R. W . S. H ugo

SSB WPX
ss V E3BQP W m . A . W rau

W2H MJ 594
W6KG 528
W IlKPL no
W 9YSX ... ...•...... S17
W5KC ~ms

K6CQM 500
WtNLM 491
WIEQ .464
W2EQS 464
W40PM 464
W ilLY .456
W 2M UM 450
K2UKQ 447
K6SXA . 44 7
W9UXO .438
W3BQA 437
K9EAB 432

Tl2HP 32M
1l 8 9T L 3 t ~
K9EAB ...•.... ..... .101
MNBBW 300
W40PM . . 284
K2MG E .. 263
W 8PQQ .. 250
WI GR . . . . . . . . 246
W3MAC 2H
UB9TL 22 1
WilCVU 2 18
DL4AS 2011
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I
It VI FurnlU...a : The Americans in Ta iwan

have recently formed a radi o club. wh ich is
known as the T aiwan American Radi o Club
(TARC) . Member hip is composed of American
personnel on Taiwan . and there arc presentl y
some 25 club members. Officers include K9YLE
as President. K7KLB as Vice President. W40SG
as Secretary and K4Y JQ as Treasurer.

Some of the club's activities include Radio
Theory classes. the operation of a QSL Bureau
for BV sta tions and Code classes. Also under
consideration is the establi shment of a BV awa rd.
Formal announcement of this awa rd will soon be
forthcoming.

The address for QSL's handled by the club is
as follows:

Taiwa n Amer ica n Radio Club
DOll 24. USTDC

APO 63. San Francisco. Californ ia
Ta iwan America n Radio Club

U nited States T aiwan Defense Command
Taipei. Taiw an

Republic of China.
Logs at BV I US only date back through 1959,

contacts prior to 1959 cannot. therefore. be con.
firmed . Due to the nature of opera tion. necessi­
tated by the rapid turnover of opera tors at most
BVI stations. it is suggested that Hams who wish
contact verificati ons QSL immedi ately after the
OSO. {Tnx W40SG. Sec. TARe )

The following is from W9PHY ex BVIUSE:
"Just to clear up a situation. here is some dope
on BVIUSE.

I was the first operator of that station with the
first contact May 25. 1959 and the last May 4.
1960. All operation was on 14 mc s.s.b. with 2
contacts on 21 me s.s.b,

Upon my departure. Tom (stateside call un­
known) took over with his gear (a.m. c.w.) no
s.s.b.. and all opera tion was done by him. I do
not know the present sta tus of the station but I do
know Tom (and the logs I presume ) are all in
France.

Regard ing QSL's-1 still have some cards and
will take care of any contacts made during my
sojourn. W9HCR very capably handled my
QSL's during the latter portion of my tour . Any­
one needing a card , send a s.e.s.e. to: M ISgt.
Don Merideth. W9PHY, 6401 Roselawn Ave.,
Madison 4. Wisconsin."

[)111111 ~': According to W6GIZ of the NCDXC,
Danny has concocted a new drink, "The Y a.Wl e
cockta il" consisting of two shots of whiskey;
o ne shot bilge wate r; dash cra nkcase oil-served
o n the rocks.

This looks lik. 0 rela y stotio n of th e VQ A bul it's
the rig of 11 RI F who recently operot.d os tM1RIF

on Monty Carlo lstcnd . (lo x W2AGWj

EAOS p;wi!"h (;uillt"a : W2ESZ has been mak ­
ing lists for EA,tAC on weekends at l.tOO G~IT

on 21410 kc, s.s.b. {Tnx K2TDI )
Fe Coni4"u: F9QV I Fe has been very active

( til s.s.b. on 14305.
FF," hur~- em,... . : FF4A L has been active

every day on 14042 c.w. He is frequentl y active
between 220 Oand 2400 G MT. He is ex-EL3A
and will be there for a period of two years .

FF7 " Illllr itnn iu : 5A5TA of YA t IW fame
may be going to FF7 land to work when his
present job is co mpleted. (T nx NCDXC )

F08 Frt" II4"h 0 4"t"unia: The F08AO who has
been active o n 2 1 me is a pirate advises the real
F08AO via W2BHM.

JIU9 S,,'i lzcr land : A new section of USKA
has been formed and is known as ART ( Asso­
ciazione Radioamation Ticin esi ) . Secretary,
A RT Section Franco will act as QSL Manager
for T I contacts and will also arrange skeds for
those requiring Canton Tessin. {Tnx \VA2DIG )

LZ Uul litllria : LZIDW is the first station in
Bulgaria on s.s.b. He prefers 1431 5 kc around
2000 GMT.

S Vll e n ' le: SV~WN is o n from Crete using
s.s.b. on about 14310 around 1000 GMT.

S Vll ICh Ollt·", : SVOWV is the only sta tion on
Rhodes a t the present time with s.s.b. preferred
on 10. 15 and 20 meters.

VAll S ilK'r ia : UAOLA made a brief appea r­
ance on s.s.b. on 14275 kc but understand he is
now off the air because of TV) !

(Note:-Don't pass up any UAO's in Tana
Tuva as there is a possibility this country
may be rei nstated on the DXCC countries
list)

Hans OM3CK (inse rt) and his home brew slolion .
(Tnx K2UKQ )

\ 'R I Urilh,h I-hm' n ix : Unfo rtuna tely. the
proposed trip of MP4BBW and VE7ZM to the
British Phoenix group had to be cancelled be­
cause of conflicting job engagements of VE7ZM.

VA · .s.s.n., K6BX relays this interesting
letter from UR2BU in which Karl describes
Amateur Radio in the U.S.S.R. In the U.S.S. R.
amateur radio is graded or classed in the follow­
ing manner : When an amateur starts, he gets a
station license of a 3rd category and has no
amateur grade as a spo rtsman himself. When he
has won a certa in place in a contest. he becomes
an amateur of the 3rd grade of rad io. When he
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Col. Brundyd ge and Copt. Groves officiate at the
o~ning of BVI USG. The station will be operated
16 hOUri a day o nd a tra ining program is und er

woy fo r new opera tors.

j
I
I

o K Z UlCO.

a·.·. .... ••
W· O

·'··00,

SA2

0 0 0 I

Two of the boys {rem down under, tn,ll( to K2UKQ.
Andy, VK3U J al his rig, ond Lourie, VK2AM6.

S\ '''"'Z
n'2 S L
\ 'Q 2 AU
..".\ ' 113'1'
.... . \ ·R3 Z

\ ' S Ij"

\ 'S6 " ";

\ T 21lt

•-

Clif Evans. the tireless Certificate Directory
keeper. has a list of o ver 25 QSL manager vel­
unteers so if any DX sta tion is ha ving QSL
trouble and would like help with his QSL's drop
Clif a line a t Box 385 . Bonita. Calif., and help
will be on the way.

[Continued on page 110]

hl)2HS

6"·8.4.F
b"'8HQ

" VS.·U
"[;S \"I.

n. ' '', ITU
" ia KUHA
via '1·68A.·

now lC4" D
....w G3D AF

" ia . ·6BA F
via 1l 6DIX
lIindu ~ladhav n ao. 56/ 1 lI ind u. l an P ark.
Cal..uUa 29. Ind ia (n~. addr",..)

" ·3 R\·M / K\ · ·.. ,i. "3R\ ' )1

" ·3l:1l·."/KV4 ,-i. ' ·3 l1....·'·

" 'S l A/ s'" "i. 1l'21X lf
W8 0 lJ / I'K . i. l·ruj~..1 1I0p~ . IIUK 9808. V;·..h i.lIh.... D. C.

X"8A M , I. "UXIJ
l ':"i3 KM 1M". B01 U, lAo... :'IO icc.r. lu.
Z,4, I AF B01 131. ()urr~' . Al ban i.

ZAI KII 1101 42. T irana. Alb.ni.
1.F.5JJ , -i. 1l'68AF

lS3E .1. K4PI,;S
1.S;P P~I~, J . La mo nt. 8 01 S4 . Mhl. mb.nr al i .

Swaailand
Buna.. (N.tion.h Only) " ia 3A2AII, 6 Hu..
C..tald i. Mon• .,o Viii... M..n.....
8 . 1 164. B..rI..r•• Som.11
Bol. 7. RUf' fi . que. 5..n..,.1
P itorrr . 8 01 190. D....r
P . O. 8 0ll 218, K"I"w..~ i. Kalan~a . COlllO
B01 I . U. umbur.

-

QTH's and QSL Managers
"io "18A:'Ii
";/t;. onl)' .i. K9GlK
"i. K8HT V;'
8 0" %:)7 t ·unC'h.l . M.d~ in hl.nd.
" io " 6BA F
,ia "lliBO
h on. 80" sn . Abidj .n. I . C.
1I0lI; 100, A~bo,iII~ . hur)' Coul
BOll; 1813. Abid jan. hor)' Coul
Pj~rn !ob i t~ . 8 01. 190. D. ...e, Stonrlol
Andn. 8 01. 33:). Poinl~•• -P ilr~

no w " Jl L:D
1101 ::1:1 1. IJnn . "iIIto
"",. Vp 8AQ who hu \ 'Q8AS, Itodri ~,..'a IoI.nd
101" G. U. ' ·II. on . 1S4 P ark Road . 'I' ~ tI

H• •t1..pool Co.• Durha m E-.I.nd.
u pl. L P. R...... DU.>09. D..t a~h m~nt \ 'A
l;S AREU I
J US MAG APO 146 S. n Frant"iocco . C.li f.. or
rIo 3th RCT ( RT A) N.kurn Srith.m.r. j .
So ot h Thailand .
I S F.wnro.h.~ Dri...... p ....k . .. ill. :'IO ",w 'lor"
F.U•• orlh SIn. • Q5L "Ia " 9LGR
"",.K'I·6C'I. Pon.pto F. . C.ro lin~ 10. P u i6...
T rnol T ...rilor)'
U.~. Sialiun, .Ii. ....' an olh ..n , I. KII68Pt'
, i. KM6HI . TN " GOd " :'IO u )' 30Jl(l. B01 II.
t -I·U . San t·ra nr iKo . Californi.
Cpl. Alan Di....~r. Trud .1 Oman. Srouh.
IIf'PO 64. Sharj.h . Trud a l Om.n
QAQ. TA l . and nOll "ia 1l'2JX H
, I. '1·.H UF.

gets a better place in the next contest or fulfills
certa in req uirem ents in amateur radio communi­
cations . he gets a Znd or eve rt h t grade of radio
spo rts. When he wins an internat ional or <t il
union contest. or fulfills certa in high require­
ments of amateur radio commu nications or
makes an all union record. he becomes the
Master of Rad io Sports of the U.S.S. R.

TIU' FIJ'illl' lI am.. (:Iul. : A dull has been
started whose membership will be comprised
o f hams who ha ...e, at o ne time. held a pilot's
license. either co mmercial or milita ry. The two
need not have necessaril y been held concurrently.
K6BX is the Secretary of the C lub and fuJI de­
tails may be received by dropping him a line at
Box 385. Bonita. California,

Kll h F.CD

~I P.fTAC

- O~Qt·, .:. ,
-

usm

.... · I SG:"
KCM AH
KChGJ

CP3F. 1.
CU7CI
c r 2A II
r.f3AA
n l8(:.J
H m C\1
1".' u t;
tTl-Ali
t""UK
n '8UV
. ·4;. XII
""." I.8A8
t 'V8"X
(; 3:'1i U.·

~"'4·.
~ \'1A8
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CALENDAR OF EVENTS

Canada
VE2NI 151.528VE5K Y 84,240V E I E K 65,121
VE7E H l1 S..73VE6AO 84.075V E8G W 53.5Ra
VE3AGX '" 91,575V E 4N R 72.000V02NA 36,750

" You mean to tell me yo u' re going to use that on
1601" (Fra nk, W1WY a nd Bernie. W2HL of the
WMGM Engineering Dept. inspecting the dum my
antenna unit of the new 50.000 watt Cont ine ntal

tran smitter).

PAce
c.w.

Starts: 1200 GMT Saturday, April 291h.
Ends : 2000 G~ITSund ay. April 30th.

Phone
Starts: 1200 G~IT Satu rday. May 61h.
Ends : 2000 GMT Sunday. May 7th.

The PAil boys are in for a bit o f trouble o n
their c.w. week-end. The USSR contest is pretty
tough competition.

Check the March C UEs nAR for detail s if you
are interested.

The dead line for mailing yo ur logs is June
15th and they go to : P.v.d .Berg. Contest Mgr..
Keizerstraat 54, Gouda. Netherlands.

USSR OX
Starts : 2100 G MT Saturday. April 291h.

Ends: 2 100 G MT Sunda y. April 30th.

This is a world wide co ntest so don't conce n­
trate on working USSR stations o nly if you want
to run up a winning score.

Operation is confi ned to c.w. o nly with eac h
contact count ing o ne po int. The multiplie r is
determined by the nu mber of different countries
worked o n all bands. not the total fro m each
hand. Serial number excha nge is the usual pro­
gressive 3 d igit type. Your fi nal score for contest
compet ition. however. will only be taken from
any co nsecutive 12 hours of operation out of the
24 hours contest period. T herefore plan your
sched ule acco rd ingly.

There are a generous number of awards given
in th is contest so wh y don't you check last
month's CAlENDAR for more details.

{Continued on page 124]
--.;.....,.

PACC CW
USSR DX
PACC Phone
Bermuda
Bermuda

April 29-30
Apri l 29-30
May 0- 7
May 6- 7
M ay 20-21

United Sta les
Wt WY 81.387K4 HQ U 36.551W7E N A 31.190
KI CLT 66 .630 W 40 M W .. 34.115K7DV T 26.002
W lG KJ 56.045 W4 ML E .... 33.212W7J L U .._. 22.743
KUYN 34.602 K7CRL ...... 19.638
WIFZ 34.115 W5 KC 116.314
WIAZW 26.64 2 W5 W ZQ 100.881 WSOHW ..102.019

K5UYF 74.564 W8A P N 93.085
K2KFP 80.143 K5 IID 59.9U KSMI H 19.494
K2UVV 73.965 W5A3IIZ 53.1 21
K2I MK 67.080 K5 0CX 43.213 W 9PNE 95.551
W2EXU 64.980 K5TST 11.26iW9DYG 80.900
W 2T E R 54.583 K9KJD 70.665

W6ZVQ 101.j04K lJSNC 65305
W 3AIZ 86.205 W6NZW 59,457 KlJTMM ...... 51'334
W3AYS 77 .916 W A6ECP .. 53,121KlJUA F ·..· 50'684
K3ATJ 18.294K 6EI E 31,526 KlJM P H 4 1'58~

K6ROU 29.566KlJ U DQ 36'38~
K4PUZ 98 ..... K6SXX 22.743 K9Q IX 29·ses

••- .11 W A6HRS 15 512 .
W4CHK 90.160 .. . KII BHM 16.450
K4RAD 7i.916
KmVD 73. 103K7CH H 49.221 KP4 KD .... 3.682
W 4BWZ 59.9U Kj DAS 34.l14 K H6CJ G .. 20.j94
W4PLL 50.360 K7CT I 31.678K L1AL Z .... 11,696

Results of the 1960 VE/W Contest
"Gordy" Webster. VE2B B. Contest Chairman.

reported this as being the most successful contest
they have held. Both from the standpoint of sec­
tions represented and logs received.

The Trophy winner was T hain MacDowell ,
VE2NI and the ru nner-up was Vince Rosso ,
W5KC.

Space does not permit listing all the scores,
(QS T will do that) but following is a list of win­
ners in each section.
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Record e rs In The Hom-Shack
Many hams own magnetic tape recorders and

know how to use them to obtain more enjoy­
ment from their operating activities. However.
there are some hams who know very lillie about
recorders and have written H A. M CLINIC seeking
technical information. purchasing advice and
suggestions on how to use them around the ham­
shack. So this month we will lead off with a
simple discussion relative to tape equipment and
its use around the station operat ing position.

Today audio tape recorders are available for
as li ttle as $49.50 and as much as 5000.00.
Some are so small they can be carried in a coat
pocket. and some so large Ihat they require a
good sized room to contain them.

The unit in which most hams seem to be inter­
ested is the one which sells for around $ 100.00
or so. For th is amount they can obtain a multi­
speed (IVa, 3* and 7th inches per second) set
which is capable of doing more than the aver­
age ham expects it 10 do.

Audio fidelity is a function of tape speed
(among othe r th ings) - the faster the tape pull
the higher the frequency response. Most com­
mercial units used in Be stations etc.. have a
speed of 15 inches per second and are very ex­
pensive. Unless a ham is seriously interested in
real high fidelity he should stick to the lower
speed units.

Recorde r Ope ration
For those not familiar with the technical in­

tricacies of tape recorder operation. here is some
brief and simplified information.

A tape recorder is an electro-mechanical de­
vice-that is. it contains mechanical as well as
electronic parts. each of which plays a specific
role in the recording and reproduction of sound
on magnetizable tape.

The heart of the recorder is the recording­
playback head (usually a single unit) over which
the tape passes for either recording or reproduc­
tion. For recording, the output of the aud io am­
plifier reeds the head; for playback. the head
feeJs the input of the amplifier.

Most recorders provide an automatic erase
feature, which is not complicated to understand
if one remembers that alternating current
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through a coil placed ncar or around a magnet­
ized item (in this case. the tape) . will de-mag­
netize it. Nearly everyone of us has seen the
simple apparatus used by the watchmaker to de­
magnetize watches-it consists of noth ing more
than an induction co il th rough which is passed
raw 60 cycle a.c.

When recording. just before the tape crosses
the recording head. it is demagnetized. In most
recorders. the demagnetizing head is fed with a
voltage having a frequency of between 20 and
35 kc. from a special oscillator. Using such a
high frequency ( instead of say. 60 cycles) en­
ables good erase action with a very small unit.

Sometimes, when too much audio is appl ied
to the recording head, one can still hear traces
of a previous recording. This is due in part to
the inability of the erase portion of the head to
"over-ride" the heavy magnetization. Special
erase units are available which will erase ta pes
(i n the ree ls) otT the machine. The a.c. flux
generated by these units is so strong thai the
heaviest magnetized tape can be "de-gaussed" in
a few seconds.

T he speed at which a recorder operates is usu­
ally gover ned by the capstan or special speed
reduction gears and /or wheels. Most tape re­
corders in the medium price range are of the belt
driven type. and speed selection is mechanically
performed by mechanically swi tchi ng in the
correct size of d riving wheel (made of rubber or
metal edged wi th rubber ).

Multichanne l Recorders
Most recorders on the market today are "dou­

ble channel." This means that once a tape is
recorded one need only to switch the full tape
reel and record on the other tape edge. The
normal half hour tape then becomes an hour
tape. After the last recording (second channel).
the tape reel is switched back to its origi nal
position and you are ready to play the first side
or first channel.

So-called four channel recorders use two
heads-not four. These are usually the stereo
type units. Instead of one am plifie r. the recorder
contains two. Generally, the upper and lower
halves of the tape are recorded simultaneously
from two amplifiers whose input devices i.e.• mi­
crophones. stereo record players; stereo radio
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broadcasts ( FM and Be ) etc. are sepa rated
electronically.

As a tape is pulled over the recording head (s)
it is magne tized <I t an audio frequency rate by
the amplifier output. The density of recording
depends upon the tape speed and so does the
fidelity. Actually, one can think in terms of
"bandwidth" here . .. you ca nnot compress a
wide frequency spectrum into "space" one does
not have. By speeding up the tape, frequency
response goes up.

Basically then, the tape recorder contains an
amplifier. head. erase oscillato r, tape pulling
mechanism and input-output ci rcuits ( micro­
phone, radio, phone, loudspeaker, headphones) .

Transistorized Recorders

Transistorized recorders are becoming more
popular every day, but they lack the overall fine
frequency response of their bigger tubed "broth­
ers: ' The motor used for pulling the tape and
rewind ing it may be powered by batteries Or a
heavy hand-wound spring. T ape speed regula­
tion is done by the use of other transistors (in
the case of the battery operated motor) or by a
specially designed mechanical governor (in the
case of the handwound job).

A word of caution : when using a transistor­
ized reco rde r around your transmitter where
there is a lot of stray r.f., be very careful. Even
with a good ground there is always the possibil­
ity of r.f. pickup which can ruin the best of
transistors!

If you want to use your transisto rized recorder
around the shack. be sure that the mike or other
input has an r.f. choke ( 2Y.2 mh ) in series. by­
passed with a .002 mf ceramic capaci tor. This
simple filter will usuall y keep the r.I. ou t of the
input transistor. Don't try to use a neon lamp
like an NE-2-it takes too much firing voltage
and will not be effective. If your transistorized
recorder has ca pacitance input, be all the more
wary about operating it around r.f. without the
filter just described.

Input to recorders may be from a microphone,
intercom system. audio osc illator, another re­
corder, radio receiver, transmitter (s peech sec­
tion or through r.f. pickup using a diode for
rectification ). phono amplifi er, logic circuits,
telephones etc.

Connections to a receiver ( for recording on­
the-air QSOs) should be made with shielded
wire. The same considerations that apply on
ground ing. coupling and the feed ing of speech
amplifie r circuits or phone patches apply to
recorders . Whenever possible, use a low imped­
ance connection. i.e., from speaker voice coil to
special low Z recorder input-but lacking the
latter. use an output transformer backwards: by
so doing you will solve most of the noise prob­
lem encountered when using hi-Z input around
r.f. eq uipment.

If you do run into no ise problems when using
hi-Z input. try using a sepa rate ground to the
recorder-remember this for phone patches too.

Applicatio ns

Tape recorders may be used by hams for:
checking their mobile voice qu ality; recording
OX QSOs; traffic record ing for relay; making
record discs ( from tape ) for friends; checking
s.s.b. equipment by reco rding a good standard
sine wave a.f. tone (usually 1000 cycles ) and
feed ing the recorder into the transmitter instead
of an a.f. oscillator: for recording sateli te tT<IIlS­
missions; an automatic (but short !) CQ tape;
checking the field patt ern of your beam antenna
by using it to feed your transmitter wh ile you
are out ph ysically doing the checking with a
field strength meter etc. Actually. the use to
which the ham can put a recorde r is only gov­
erned by his imagination and ingenui ty.

Choosing a recorder fo r your ham req uire­
ments is not difficult . As a general guide. before
you take one out of the store . make certain that
the recorder you choose has the following (mini­
mum) featu res: at least one hi and lo-Z input
( no microphone alone) ; reco rding level indica­
tor ( neon light o r meter) ; stop or edit bu tton
(a mechanical . not electrical feat ure ) : easi ly re­
movable headcover (so you ca n clean the head ) ;
it is fused ; at least 2 speeds. i .e.• 1% i.p.s. for
vo ice. 3* for vo ice and music and / or 7 Y.z i.p.s.
for good mu sic reproduction.

Other desirable but unnecessary feat ures in­
clude : mo nitoring jack or feat ure: addi tional
speaker output jack; tape footage counter ; multi­
ple channel reproduction; public address posi­
tion; tone control ; automatic shut-off ( very few
recorders have this feature-but one is easily
installed by yourself); forward fast rew ind: indi­
vidua l mixing controls for multiple input (these
are usually found on ex pensive units only) and
erase off button (enabling dubbing on an already
reco rded tape) .

Dealers such as Allied Radio. Lafayette.
Henry Radio. Burnstein-Applebee, Harvey Ra­
dio. Van Sickle Radio Supply. (to name a few )
all sell tape recorders that arc ideal for the ham.
A leiter to these companies will bring you expert
advice and suggestion.

ext month we will touch on trouble-shooting
and maintai ning the tape recorde r . . . in and
around the ham-shack.

Observation: QRM

"T he tim e has co me when it is necessary fo r
the amateurs in the United States to ta ke on
themselves to make room on the bands for more
amateurs and also make the use of the bands
more enjoyable" .. . writes a reader. Continuing
he says : .. it is my belief that QRM is the most
important source of dissatisfact ion encou ntered
and also that this is one of the most easily reme­
died troubles in amateur rad io today."

He goes on to suggest the mandato ry use of
beam antennas with a minimum FI B ratio of 20
db or better; a maximum power input of 300
watts on 16()-40 meters . and separation of s.s.b.
and a.m. cha nnel areas .

I do not agree with him. I feci that the prob-
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lem is not as simple as he makes it ou t to be. As
long as we have the bands we do and over
250.000 amateurs we will have an interference
problem. True. not all 250.000 hams are on the
air simultaneously, but there are enough to make
operating d ifficult and interesting,

Why there continues to be under-current op­
position 10 s.s.b. is hard for me to fathom. Used
as the fi rst line of radio communication by gov­
ernmental agencies who are spending millions
of dollars on it, it seems to me that those who
oppose it would set their thinking straight. when
;'1 11 the facts are considered.

5.s.b. is here to stay and will (as I have said
man y limes befo re) eventually make a.m. as an­
cient as spa rk-gap transmission. C.W. is here to
stay too. and for those who have just a little
more technical "moxie" so is RlTY.

Every agency in the world usi ng radio fre­
quencies has Q RM problems. The truth of the
whole matter is that we just do not have enough
spectrum space. that is all there is to it! Of
course we still have a lot of pioneering to do in
the s.h.f. and higher frequencies. and herein may
lay our salvation.

With relay and repeating sateli tes coming up.
our world-wide communications problems will
he partially solved. but there is no quick solution.

In a way I agree with our reader who wrote
in on the subject of QR~1. There are some th ings
we hams can do with a little concerted effort to
parti ally alleviate the sitution, and reducing
power is one of them.

Many hams live with the "brute force" theory
of communication . . . if you ca n't get th rough
with 100 watts switch to a kw; but this is wrong
and unjust!

The ham who is banging in at 40 over 9 wi th
a kw and does not reduce power after his report.
is a "schmo" in my book! I'll continue to use
around 100 watts and I'll operate. Oh I know
I'll have to move occasionally. but I'll operate.
kw or no!

Observed and recommended : too much power
and fewer brains on the band these days. I do
recommend a reduct ion in power. with the top
limit 500 watts!

Questions

JlQ.ll O- "Why do I seem to have low level hum
modulation of the b.f.o. signal in my HQ-IIOC?
what's the cure?"

Hammarl und HQ-II OC receivers. following
Serial Number 60 I incorporate an electromag­
net ic shie ld on the top of the heat frequency
oscillator shield can for the purpose of dispers­
ing 60 cycle a.c. field radiating from the pole
piece assembly of the Telechron clock-timer.
Without this shield. it has been determined that
a small percentage of the receivers exhibi t low
level hum mod ulation of the b.f,o. oscil lator sig­
nal due 10 induced u.c. into the b.f.o. luning coil.

Hummarlund makes and sells a field modifica­
tion Kit # 38978 which cures the condition that
you mention. Write them for details or take your
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set to an authorized Hammarlund service station
for assistance. However. you can do the job your­
self. it only takes a few minutes.
n CA WO.:i:iA Srupc IlIfu- " How can I usc my
RCA WO-33A oscilloscope as an r.f. modula­
tion monitor?"

\Vrite RCA Ham Tips. RCA Electron tu be
Division. Harrison. N. J . and ask for Vol. 20.
#3. September 1960 issue of lim n Tips. This
issue contains a fine article by WV2L Q and
W2GQK on such a monitor. The modification re­
quires only 3 capacitors (2 fixed and one vari ­
able) . Thank you \V2GQK! ( Ham Tips arc free
at your RCA distributors-Ihey may have a back.
issue fi le including the Sept. issue).
(; rlo!'o a nd SU- JO- "Can I use the Geloso to
drive the 58-1O? As you know. the Ge loso model
4 /104 VFO made in Italy uses a 5763 output:'

Yes it can be so used. However, you will fi nd
that your output drops off on 10. 15 and 20
meters . . . (when coupl ing thru a 75-100 mf
capacitor to the SB-to input) . One "customer"
fou nd that he had to employ a tuned parallel
circuit for 10, 15 and 20 coupled to the v.I.o.
and SB- to to get sufficient SB-10 output on these
bands. Before you do this however. try a 100
mmf variable capacitor in series with the output
of the 4 /104. Make sure you do not use over 18
inches of coaxial cable for the coupling. Tune
up the 10. 15 and 20 meter slug-tuned coils in
the 58-to after making the change. for maxi­
mum output of the 58-10.
~1ike Illpul- "Why does one usually fi nd a very
high resistance placed in parallel wi th a crystal
mike when going into the grid of a tube?"

I ) proper load; 2) grid leak for tube and 3) to
lessen variable shunt effect of the mike.
,\ n l(' 1I 1I 3 ('..oup l i n~-"I have a 136 foot center­
fed antenna with a feeder length of about 43
feet. \Vhat type of coupling circuit do I need on
28 mc and for 21 mc?"

For the 28 mc circ uit use series; for the 2 1
use parallel.
en Trnll~r('iH' I"-"1 own a little transistorized
C8 transceiver. Th is is a hand-held job which I
plan to use on 10 meters. but I'd like to increase
its power output by at least 50% . Any pract ical
way of doing this without exterior circuitry?"

No.
S-:i 8 E-"How about adding anot her r .f. stage to
my S-38E? Is it an easy task? If not. wha t do
you suggest for a little more oomph?"

This is a question that HAM C LINIC has re­
ceived many times. Let us hope that th is will
end this particular query.

The "simple" addition of another r.f. stage to
any low priced receiver is not simple. mecha ni­
cally or elect rically. Adding an outboard pre­
selector which will help as much as a
haphazardly installed r.r. stage is the answer.
See the simple hut workable pre-selector in the
March 1959 issue of CQ ( page 61 )' Properly
built for good out put and input isolation (so
there'Il he no oscillation}. (his little unit will
add oomph to your little receiver on 10 and 20
meters.
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Your shielding must be very good at 80
meters . Sometimes whe n coax cable is used for
inter-connection between a v.f.o. and a trans­
mitter the re can be a slight detuning (i f the
cable is long) . It seems to me however, that the
80 meter signa l should be pound ing through in­
stead of the higher freq uencies. A weak v.I.o.
signa l ( for zeroi ng purposes ) can be strength­
ened by using a common ground (between v.I.o.
and receiver}. If this does not help. you might
try a piece of wire ( in the v.F.o. cabinet ncar the
affected output coil) with a few inches left hang­
ing ou tside the cuse. This on the other hand may
lead to TV I, so do chec k for TV I after trying
th is gimmick.

" Don't mind us. Mrs. Smythe, we're just helping
your husband put up the new beom."

Thirty
Our mail is so heavy that we cannot promise

quick answers as we once d id. Our backlog of
questions would fi ll a bushel bas ket at thi s writ­
ing! Answering these questions and picking
those used in the column takes the XYL and my­
sel f many hours in the even ings and weekends.
So please be patient. Getting sett led in the U.S.A .
o nce again has taken the t ime we would nor­
mally spend on corresponde nce . \Vhen one con­
siders the fact that o ver 200 letters have bee n
co ming in each wee k during the Winter months.
you ca n easi ly understand why it is possible to
have a backlog. So we ask your indulgence. We'll
eventuall y get a round to answering all commu­
nications.

I would like to remind those forgetful hams
to whom I have sent my only copies of set dia­
grams to return them. I did you the favor and I
expect you to once again make them available
to me for mail troubleshooting as well as help­
ing o ut other ha ms who need the same in­
formation.

For this month then. 72 to our DX friends.
and 73 and 75 to you. o ur readers in the U.S.
and the world a t la rge.

Hl·l"t·iu ·r <:Iw it>l·- '·What do you take into con­
side rntion whe n you are asked to help one choose
a receiver with in a particular pr ice runge?"

First of all, we try to be objective and take
into consideration the fea tures o f utl receivers
within a particular price grou ping. Then, based
on personal test. letters from readers, over-the­
air reports and compara tive technical informa­
tion. our recomme ndation is made.

One thing hams sho uld remember wh en buy­
ing a receiver, is th at they get wh at they pay
for . .. nothing less. nothing more. Please do not
ask us to compare receivers o r any other ham
gear where there is a price differenti al! It can't
be done.
755. 1 Unnd Cha nge Diffieuhy- "In making that
excellent receiver the 755-1, Collins evidently
had to conserve on space-a-espec ially where
crystals are concerned. Fi nding the correct crys­
tal in a group and unpluggin g it is not easy. Any
of you r readers come up with su ggest ions that
will make crystal changing easier in th is top­
notch setT'

Yes! Thanks to Louis Smykal, W5ECB here
is a good suggestion.

He writes : "Take a piece of Scotch brand
white electrical tape # 27, Ih " wide. about 4" long
and wra p around the crystal with the ce nter of
the four inch length of tape centered between
the pins and the two ends extending out past the
top of the crysta l. The ends form an excellent
tab not o nly with which to remove the crysta l
but gives a fine spot to identify the crysta l with
a ballpoint pen. I identify my crystals with the
frequency in mc to the first dec imal place. ow
it is easy to spot crystals and to remove them
from the cramped area without using long nose
pliers."

A big 75 and a thank you, Louis! A fine idea.
Fttament Ch llke-VE2QJ sends in an idea for a
cheap but good fil ament choke for that grounded
grid amplifie r. He writes : " the core o f a surpl us
or burnt out TV horizontal flyback transformer
makes an excellent choke. It is a simple matter
of winding about 15 turns of # 12 wire or larger
(depending upon current drawn ) in parallel. The
winding should be done off the core to prevent
damaging it. The completed winding is then
slipped into place and the core re-assembled
using the original insulat ion materi al. The choke
fabrica ted here does an excellent job on all bands
with no load ing problems. The core incidentally,
is the old "630" vintage and has a large core
a rea ."

Thank you V E2QJ for passing your idea on
for fellow hams and 7.5 to you too!
Gra!'i!'i-Nun-Tech n ical-"After planting my back­
ya rd lawn o... er which my doublet antenna
passes. I noticed that the grass see ms to be
greener and higher directly underneath the
length of the doublet. Could th is be due to rJ .T'

I doubt it. Any readers have any ideas on this?
GI()IJl~ 755A V.F.O.- ". have a Globe 755A
v.f.o. On the 10, 15, 20 and 40 meter bands I
can hear the beatnote in my receiver very well.
but on 80 meters it is very weak. Any ideas?"
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Project RELAY

In a publ ic briefing held recentl y in N ASA's
newly-opened G oddard Space Flight Cente r in
Greenbelt. Md.. the Space Administration an­
nounced plans for its next communications
sate llite. called Project RELAY.

With the success o f the experimental ECHO
pass! ve balloon sate llite behind it. NASA's next
effort will be an active sate llite, which will he
capable of relaying television and other wide
band transmissions over grea t distances. NASA
plans to launch its first experimenta l RELAY
satellite about mid 1962.

The mission of thi s project. according to plans
made public at the briefing, is to investigate in
orbita l flight the technological problems of
transmission of wide band communications by
means of a low altitude. ac tive artifi cia l earth
satell ite. The experiment will include communi­
ca tions between the east coast of the United
States a nd the west coas t of Europe. The t ~ pe of
commu nicatio ns to he transmitted will cover the
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range of television sign als, multi-channel teleg­
raphy and data handling.

The ECHO passive communications sa tellite,
launched last summer by NASA. was designed
to scatter or reflect rad io signals from its 100
foot spherical. a luminized outer covering. The
ECHO sa tellite is still in o rbit. Unlike EC HO,
the planned RELAY satellite will carry receivers
and transmitters aboard. so that signals received
from ground stat ions can be amplified and re­
transm itted from the satellite to other ground
stat ions within line-of-sight, thousands of miles
away.

NASA's RELA Y satellite will also d iffer con­
siderably from the COU RIER communications
satell ite placed in orbit by the Department of
Defense during October 1960. The COU RIER,
designed exclusively for military globa l commun­
ications. was a "delayed repeater" type satellite.
As the COU RIE R passed ove r a specific ground
station. information previously stored at that
ground stat ion W<lS beamed rapidly to the satel­
lite. th rough a process of message compression.

The inform ation was then stored in the
sate llite's magnet ic tape memory sys­
tem. unt il it arrived within line-of-sight
transmiss ion of the ground sta tion to
which the traffic was addressed. The
informa tion stored in the COU RIER
was then released in a rapid bu rst to
the ground receiving station upon re­
cei pt of a secret coded command.

Unlike COU RIER. RELAY will be
a "rea l time" repeater station. It will
receive and retransmit information si­
mul taneousfy. without delay. NASA's
RELAY sate llite will be u...ed for c ivil
communication experiments in which
other countries may participate.

EJ,;plo rer IX's 12-foot mylar covered,
alu minized bal::"on which was placed
i i'1 or bit duri"g February. (Offi cial

NASA Pho'o).



Television Relay

In order to experiment with trans-Atlantic
television relays, the R ELAY satellite's techni­
ca l specifications call for a video bandwidt h o f
3 me. 6 db down. Voice signals will be of high
quality, with specifications calling for an 8 kc
ba nd width and a signal-to-noise ratio of at least
45 db.

The specificatio ns also requ ire th e ground sta­
tions forming a part of the R ELAY communica­
tions system to he able to convert fro m U.S. to
European television standards and vice versa.
U.S. television stations operate on a 525 line.
30 frame system ; those in the United Kingdo m
on a ~05 line. 25 frame system, those in France
on an 8 19 line. 25 frame system. while those in
the rest of w estern Europe operate on a 625 line.
25 frame system. Television transmissions of one
sta nda rd cannot be recei ved properly on a re­
ceiver designed for another standard. with­
out appropriate conversion of the signal. The
R ELAY communication system wi ll take care
o f th is conversion so tha t video tra nsmissions
received via the satellite can be fed to television
networks with the correct sta ndards for re­
broadcast to the general public.

RELAY'S Frequencies

Accordi ng to in formation give n at the briefing
conference. frequencies betwee n 400 and 500 me
will be used for transmi tt ing from the ground to
the satellite, while frequencies in the 2200-2300
me band will be used on the circ uit from th e
satellite to ground.

T he R ELAY satell ite is but one pan of an
expe rimenta l point-to-poin t space communica­
tions system. Very powerfu l ground transmi tting
sta tions will beam informat ion to the satelli te .
while elaborate receiving facilities will pick up
the signa l re-broadcast from R ELAY.

Low Altitude Sa te llite

It is planned to have R ELAY orbit th e earth
once every th ree hours. with a high point of
abou t 2800 to 3400 sta tute miles and a low point
of 600 to 1600 miles. While this is higher th an
most sa te llites have been fi red to date . it is con­
sidered to be a " low altitude" communications
satellite in contrast to other systems recently
proposed by several priva te communications or­
ganizations. These systems anticipa te communi­
cation sa te llites orbiting much higher. at a lti­
tudes of 22. 300 miles . At this distance. the satel­
lite's rotation about the earth would be in syn­
chronism with the earth itsel f. and it would
appear to be stat ionary relative to ground sta­
tions. \Vith a relatively small number of such
"h igh altitude" sa tellites. it would be possible to
have line-of-sight com munications wit h almost
any poi nt on earth. at a ll times.

Many technical pro blems remai n to be so lved,
however, before a high alti tude sate llite commun-

ications system ca n be demonstrated . NASA's
RELAY project seems to be a gia nt ste p towards
finding some of the answers.

w e'll have more information on RELAY as
plans develop towards its mid- 1962 fi ring d ate.

Space Catalog

Rad io transmissions may stil l be recei ved
from the following eight satellites:

,"..m., P t-rj"d "r~q.

( 'li n " ' , . ) ( mr) T....1'#' ,,} U",lul"' i,,n

Va ngua rd I 134 108.022 Continuous Carrier
Explorer VII 101 19.9904 Frequen cy Modulation
Ttros I· 99 107.991 Continuous Carrier
Tra nsit 2A 101 ~4. 161 . Continuous Carrier.

2 16 & 324 High Stabi lity
G reb " 101 108.00 A .M. by Tones
Echo I 111 101.94 Continuous Carrier
Courier 18 107 107.91 Continuous Carrier
Tiros II 102 108.00 Continuous Carrier
"The tra nsmitter on Tiro.. t was designed to be shut
off from the gr o u nd. Efforts to silence it. however.
have so far been unsucce..srul.

• "T he G reb listing was inadvertently omitted from
the Sp ace Catalog appearing in March. Many readers
have reponed reception of the G reb transmitter, and
it is still active.

Explo re r IX

On February 17. NASA placed Explorer IX
into orbit. Launched from \Vallo ps Island. Vir­
ginia with a so lid fuel fo ur-stage Scout rocket,
Explorer IX is a 15 pou nd Echo-type balloon
made of mylar plast ic and alumi num foil. The
balloon is 12 feet in di ameter. small compared
to Echo's 100 foot diameter. and will be used fo r
obtaining information abo ut the de nsity of the
earth's at mosphere at different a lt itudes extend­
ing deep in to space.

T he Explorer IX shot was marred by some
difficulties. Although placed in o rbit. the beacon
transm itter o n board failed during blast-off. A
transm itter o n the fou rth stage of the rocket (on
136.35 me) fo rtu nately remained o n the air for
severa l days. permitting some degree of rad io
tracking.

Although not a complete success. the Explorer
IX fi ring marked two important first s in the U.S.
sa tellite program :
1. It was th e fi rst time th at the Uni ted States
had successfully placed a satellite into orbit
usi ng a rocket fueled entirely wit h solid pro­
pell ants;
2. It was the first time a satellite Was launched
from \Vallops Island- the first time the U.S. has
orbi ted a satell ite from a site other than Cape
C anaveral or the Pacific Missile Range.

S-45 Failure

An attempt to o rbit I ASA's 5-45 ionospheric
research satell ite ended in failure on February
24th. The 5-45 satellite was discussed in last
month 's column. A sta nd by payload is now at
the Cape and preparations are being made for
another a ttempt in the near future.

73, George. W3ASK

May, 1961 • CQ • 75



George Jacobs, W3ASK
"307 Clara Sf .. SJI".r Spring . Md.

lW'mann

" -II.Ul
" ·11' (11 ·

.~ 1lI~- Mrl !!J

" -I ' UI
" -11'1"
11'- UM ID
UM- 2AlIl
., . U N ll) -

" .1'(11" -11'(.
11' - IZNlIl
" -II,m -

tA-'A ID
'A -I'Ul
1,-t' (I:)
4' _ " ((1

" -',m
" -121((11

1'. 7 ' (11
" -10' 0)
10' _ I W OJ

4A - 'A m
UN-" III
1' -1"%1" -"(4)
., - 10rl!)
10' - 1.1(11

I A - 4 A Ul
I'- J' (I)
J, -I' (l:)
" -"(31
" -"(%1
7' - 1 '(1)

m U ZOHE; !IT

'A - IIA O)
I U.- I ' (11
1 ' - 1 ' III
3'. t ' ID
. '· H UI

H ,- l1A O)
IIA- S, (11
J '- ' , l!)
"-" (2)" ."0)

I~ M!!!!1!
7A- U N fU
Ute_t, tDt, -" c.
.. . .,(1)

Ii Hrlm

au,-" 0>

....

wm;s tM T9I

•....-
E
E
D-E
CoD

B.-Iow
~or", .1

U . '-. ni~l ur .....1
May 1-2. I) ar a

16-1 7. May
29-30 12- 1-1

E
D-E
CoD
B-C

:'Ii 0 rm .1
II . } .

Ma y 3- 11.
1S-22•

27-28, 31

D-E
Co D
R-C
A-B

Alto ..,
;'IiD r .... '...,.

Ma y 23-26

Co D
R·C
A-II
A

( I )
(2)
(3)
(4 )

• • ..N- ,. I
1...11 .

LAST MINUTE FORECAST

The forecast ind ices for the month of
May. shown in the Propagat ion Charts
following the predicted times of openings.
arc expected. to be related to day-to-day
propagation conditions In the following
manner:

Where :
A- Excellent ci rcuit with strong steady

signals.
B- G ood ci rcuit, mod erat ely strong

signa ls, with some fad ing and noise.
C- Fair circu it, signa ls fluctuat ing be­

tween moderately strong and weak,
with modera te fading and noise.

D-Poo r circui t. signals weak. with
considerable fading and very high
noise level.

E- Circuit no t possible.
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Ge ne ra l Cond it io ns
Fifteen meters is expected to be the best band

for long-distance openings dur -ing the dayt ime
hours. Although o pe r nng on fewer days than
during the winter months. 15 meter reception i'i
expected 10 peak 10 many areas of the world dur­
109 the early afternoon hours.

Twenty meter openings to man y areas of the
world arc expected to peak during the laic after­
noon and early evening hours. A second peak
should occur for an hour or so after sunrise.

Dur ing the hours of darkness. reception
should be best on -to meters. with openings to
some areas of the world also predicted for 80
meters. Despite higher sta t ic levels, don't over­
look 160 meter nighttime openings, some fairly
good on es are expected during May.
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There <I re plenty of NILS to the ten meter
band column thi s month. The few DX openings
predicted should occur on more or less north­
south paths, during the daylight hours.

Static levels are expected to increase consider­
ably on all bands du ring May, as thunderstorms
become more numerous.

Sporadic.E propagation increases apprec iably
during May. and this should result to fairl y
numerous short-skip openings up to about 1300
miles on 15. 10 and possibly 6 meters.

A fairly large meteor shower. the A quarids,
is expected to occur during the first week of May.
This should result In some meteor·reflection
type openings on 10. 6 and 2 meters.

This month's Propagation Charts contain data
for world·wide OX openings expected during
May and June. See the "Last Minute Forecast"
at the beginning of this column for the day-to­
day condilions expected during May.
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Byron H. Kretzman, K\\WMR

108 W. TereiO Drive
W. " St. f oul 18. Minn.

001 .00' 12AT7.,. , 6800<

"
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Fig. I-AFSK O$ci llaror for the Twin City TU.

the TU. and the audio output. plus the keyboard
connection. appears at the INP UT socket on the
back of the TU.

Circuit Details
One half of a 12AT7 dual triode tube is the

actual oscillator. The inductor L is the famili ar
"88 mhy" toroid telephone load ing coil. As with
the channel filters of the Twin City TU, both
wind ings on the toroid are series-connected for
maximum inductance by connecting two of the
adjacent wire leads together. The cathode then
is wired to th is junct ion. In order to resonate at
the space frequency of 2975 cycles (keyboard
circuit open) with the stock capacitor value of

0.033 mf. 44 inches of wi re was removed from
one of the wi ndings. Completing the keyboard
circuit to ground then connects. through the IN54
diode switch. the additional capacitance of 0.033
plus 0.00 I mf across L to resonate the circuit to
the m ark freq uency of 2125 cycles. The capaci­
tors used should be high quality paper. such as
the Sprague "Vitamin-Q" which we used. or of
the mylar type. Do not use ceramic or disc ca­
pacitors in th is circuit; however. they may be
used for the grid capacitor. for the purpose of
coupling the audio output to the grid of the other
triode. and for the plate by-pass. The plate
supply voltage of 250 volts is dropped down to
about 120 volts for the plate of the oscillator by
means of the lOOK and the 47K resistors in the
voltage divider circuit.

Output from the oscillator is fed to the grid of
the second tri ode through an a.c. voltage divider
to prevent overloading the grid. The second
triode is used as a cathode follower. output
being fed through a 0. 1 mf coupling capacitor.
Th is o utput is at low impedance and about 1 volt
r.m.s.. o r roughly 0 dbm. will appear across a
600 ohm resistive load. The open circuit output
should be about 2 to 3 volts r.m.s. Il will beAFSK O$dllotor for the Twin City TU.

Many nice comments have been received
from those of you newcomers who have built the
Twin City TV, the RITV converter described in
the RlTY COLU MN in the March 1961 issue of
CQ. As recounted in last month's column. some
of you have suggested that we balance the input
to the channel filters by means of a potentio­
meter instead of picki ng fixed resistors. Other
sharp eyed readers have noticed the absence of
the jumper on jack I , necessary to make it the
required closed-circuit type.

Several of you have asked for further details
on the "localloop" keyed by the polar relay. This
is nothing more than the "neutral" or series cir­
cuit consisting of the selector magnets of the
machine. a d.c. power supply giving 120 volts
and capable of supplying the 20 or 60 rna re­
quired by the machine. and a resistor to limit the
current. on mark, to the required value. If you
use 20 rna. the resistor should be 6000 ohms with
a rati ng of 10 watts. If you use 60 rna. the re­
sistor shou ld be 2000 ohms with a rating of 20
watts. Don't ground any part of the local loop
circuit. but make sure you use shielded wire. and
that you ground the shie ld .

An AFSK Oscillator
for the Twin City TU

In order to work a.f.s.k. on 6 or 2 meters. the
usual v.h .I. bands used for RTTY. it is required
to have a reasonably stable audio oscillator that
will supply the standard tones of 2125 cycles for
mark and 2975 cycles for space as keyed by the
keyboard of the machine, or by a tape trans­
mitter-distributor. The audio output from the
a.f.s.k. oscillator unit is simply fed then to the
audio input of the modulator of the v.h.f. trans­
mitter.

Figure I is the diagram of a simple but quite
stable n.f.s.k. oscillator designed to plug into the
ACCESSORY socket on the deck of the Twin City
TU. Heater and plate voltages are supplied by
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KSOZO/ AA50Z0 RTTY fro m San Antonio, Texa s.

O perator: Jame s Kna uss
Machine : Model 15
Te rminal Unit: W2PAT
Receive rs: SX.28; Droke 2A
Transmitters: TX.) ; RCA, 6-mete rs

but who

[Continued on page 112]

•,
"."£.'!- ,...

"50 it was a steal at fifteen bucks,
need s a chinese alphabet?"

Across the Nation
W IMFJ of Auburn. Maine. demonstrated

RTTY to the local radio club. George al so re­
ports the use of 2 meter f.m . gear for a.f.s .k.
from Portland to the Lewiston! Auburn area.
W IYDA near Presq ue Isle, Maine. worked
G3 BXI o n 15. K lCL F reports four on RTIY in
that area. W2BZN report s a rebirth of RTIY
interest via a demonstration before the Rochester
(N .Y. ) Amateur Radio Association. K2M LT of
Hammondsport. New York. has a Model 26 for
sale. K2E\VB o f w oodmere. Long Island. New
York. is on 20. Old timer RTTYer Ed Clammer,
ex·W2BDI. is now back o n RTIY with the call
K3G IF.

have been released. and a recent survey fou nd
less than one half this number actually on the
air. ~IARTS. Inc. operates on a " request list"
basis and serves the names in o rde r. so it was felt
that these new requirements would assure that
those with TU's and shifters all built and ready
would get the machines on the air much sooner.

Bob Atkeisson, W0I QC. is now President of
~IA RTS. Inc. and D. L. Mcxt ul len. WBATM . is
Secretary-T reasurer. Mac repo rts experime nta­
tion with narrow shift audio-type T U's with a
center frequency around 600 cycles instead of the
common 2550 cycles in order to utilize the
grea ter selectivity available from the newer com­
munications receivers. Mac would like to hear
from any others working along those lines.

MARTS, Inc.

T he Midwest Amateur Radio Telet ypers So­
ciety, Inc.• 1404 South Spring Street. Independ­
ence. Missouri. is greatly to be commended for
tightening up the release of equipment. Before
any equipment is released to a member he must
sign an affidavit to conta in the foll owing infor­
mation :
I- That he has either built or bought a TU and

has it in operating condi tion.
2- That he has either buill or bought a trans­

milli ng shifte r, in opera ting condi tion. ca­
pable of either f.s.k. of a.f.s.k. and meeting
the emission requirements of the FCC.

3- That the mach ine is the only piece of equip­
ment necessary to get on RTIY.

4--That the above equipment is personall y
owned and not borrowed. leased . or rented in
order to fal sely obtain equipment.

5-Thai .MARTS. Inc.. sha ll have the right and
priv ilege to ask for positive proof that the
above requ ire me nts have been met .

Reason for the tightening up is that. in nearly
four years of operation nearly 200 machines

noted th at the space tone (2975 cycles) is about
3 or 4 d b lower in level than the mark lone (2 125
cycles ). '1his is normal.

Connections

Referring to the IN P UT socket connections on
the schematic of the Twin City TU. audio input
at 600 ohms would be fed betwee n gro und (pin
I) and pin 3; or at 150 ohms (for bridging <.I

receiver voice coil circuit) between ground ( pin
I ) and pin 6. The keyboard o f the machine
would be connected between ground (pin 1) and
pin 7. Shielded wire should be used for this cir­
cuit to prevent any stray r.f., which might be
float ing around the shack. from getting into the
diode switch and fouling up the keyi ng. By the
way. if th ere is an R-C spark su ppression net.
work connected across the sending contacts. be
sure to disconnect it. Low impedance audio out­
put of the two tones appea rs between ground
(pin I ) and pin 8.

Construction

The u.Ls.k. oscillator for the Twin City TU is
buill on a Millen #74400 sh ielded can plug-in
assembly. like th at used with the band-pass input
filler described in last month's column. A hole is
cut in the top of the shie ld can to ventilate the
tube. Admittedl y. th ings are a bit crowded in
this particular a rrangement. ( We used what was
in the junk box.} We would like to suggest that
a larger " Mini-box," say 5" X 2¥4 H X 2 '14 ". be
uti lized. with an octal plug mounted in one end.
Such a box will a lso provide room for mounting
an outpu t control . which might be a very useful
addit ion. This would be a 2000 ohm pot con­
nected in place of the 1.8K cathode resistor of
the cathode follower. The output coupling ca­
pacitor. of course. would connect to the arm of
the pot.

May, 1961 • CQ • 79



i W _

I.,,-'.
\

by DONALD L. STONER, W6TNS
P.O. BOl 137, Ontorlo, Colif.
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semiconductors

Pd I,
with lK.... )

-.5>0

'" .

-,
27'

"T he parts used in construction should be as
small as possible. The regu lar size 0. 1 mfd
capacitors were tried but proved unsat isfactory
because of noise pulse radiation and pickup. due
to their large size. Parts are mounted on both
sides of a phenolic sheet measuri ng I Y4 " X 2 'h"
by drilling holes in the proper locations. Tran­
sisto rs and diodes are soldered in last, using
short insulated slceving over the leads. Use
tweezers or long-nose pliers to hold the leads
while connections are made to prevent damage
or cha nge in semiconductor cha racterist ics.
Both transistors should be the sa me type, a l­
though different types were t ried and operat ion
was successful. One version used sockets for
transistors wh ich permitted greater spaci ng be­
tween parts to minimize noise feedthrcugh or
pickup,"

The squelch threshold adjustme nt charac ter­
istic can be varied by slight changes in R,. R. and
R II • A higher output from the receiver iJ .
requires higher bias on the transistors. Resistor
R. should be selected to give a nosignal collector
current of I to 3 rna through T R ,. The value of
R,. R. or R,. may be made to give complete
limiting o n c.w. If very high back-resistance
diodes are available, such as those used in com­
puters, all resis tance values may be increased
by the same multiplication factor and capacitor
va lues divided by the same factor. The bias on
each transistor base should be the sa me-about
-0.2 volts. The demodulat or circuit shown pro­
vides greater output than conventional circuits.
When used with a tube receiver, the positive
9 to IS volts may be obtained from the cathode
of the aud io output tube."

Leo's circuit should prove to be a real boon

c,E---, Po.; r VWme
'=' Control

...
27K, fA • •

, , c; .J,.
~ C,

R. ....
.01 T ; "'" ..,

.. '- CR,t ":" a, ... R, 02 t- R,R, 4.7 K

'- ' K 27K 26K

J fe. ~
""Se.ies

-..l- ' 0 R'"
R. ~

•

-x- CR] 100 '

~4
* Sel Tl d , May Need Adjuslmenl

,:' CRt .CR, - IN34

l '
CRJ.CR..- 1N54

-- ,0 -ZN35,ZN2l9,or 2N233A

Just , IS I was abo ut to post the SEMICONDUCTOR

COLUMN to t he waiting arms in New York, I
received a letter which changed my plans
considerably.

From Leo F. Gorzkowskl. W4RDM. 2623 Lor­
com Lane. Arlingto n. V::I ., I received de ta ils of a
transistorized version of the TNS noise silencer.
Quite candidly, I have been playing with the
circuit off and on for several years without
success. Leo has several novel ideas which make
the difference between success and failure. I
have not had the opportunity to lest the circuit.
because of the fust approaching deadline. but I
see no reason why it should not perform as he
says. To quote from his letter :

" In the process of building a transistor mobi le
receiver, and obtaining proper operation. it be­
came apparent that none of the conventional
noise limi ter curcuits we re satisfactory. The
series. shunt and four diode compound full -wave
adjustable threshold limiters were tried and none
compared favorably with the TNS used in con­
junct ion with the present 1.4 volt battery tube
mobile receive r o r th e TNS used in the home re­
ceiver. Eventually. the circuit shown (fig. I ) was
tried after considerable experimentation. This
was also used in the home sta tion receiver. The
results were identica l to the T NS used. with
additional characteristics of full limiting and
compression. This latter characteristic had ad­
vantages on c.w, reception although the adjust­
ment is cri tica l. It is possib le to bring abou t an
almost complete phase cancellation or bring all
signals and noise to the same level. The squelch
is effect! ve if desired but under heavy noise
conditions the squelch level and optimum noise
limiting setting do not correspond."

Fig. l - Sche ma tic diagra m
of the TNS t ran sistorized
noise silencer desig ned by
l eo f . Gorzkowski. W4-

ROM.
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Fig. 4- Schemotic for the
420 me frequency multi­
plier u$ing the 2N1742

MADT tranli"or.
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t ional lumped circuit in the input. T he input
circuit is norm ally tuned to 21 0 me for do ubl ing.
An additional 6.8 mmf capac ito r is requi red
across the input tun ing capacitor for opera tion
as a tripler. The input frequency in th is case is
1~0 me, Series ca paci tors a re used to match the
multiplier to the source and load.

T he common base circu it (Fig. 5) is qu ite

tuned hy variable piston capacitor!'>. The ampli­
fier is matched 10 the source and load through
the use of variable series matching capacitors.

It is difficult to obta in staisfactory opera tion as
a st raight c1 <lSS C amplifie r using self bias du e
to excessive input loading. Ten milliwatts of r.f.
at 420 me is required to produce a collector
current of 0.5 rna. The output under these condi­
tions is about 3.0 mill iwatts. This difficulty in
driving the ampli fier with self bias becomes
evident at input frequencies above 350 me.

A straight amplifie r biased from a batte ry
source. so th at it opera tes as a class A amplifier.
is more practical . Based on gain obta ined at
200 me. the gain measured at 420 me indicates
th at the performance of the amplifier follows
the 6 db per octave slope. It is necessary to
ground the case of the transistor to minimize
effects of feedback.

The frequency mult iplier (Fig. 4 ) employs a
linear tank circuit in the output and a conven-
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Fig . 3-Schemotic for the 420 mc a mplifi e r using the 2NI742 MADT transistor.
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Phileo MAOT Trans istors on 420 Me
A new application lab report. # 684, describes

the use of the Ph ilco 2NI 742 v.h.f. ~I ADT

transistor on the 410 me amateu r band. Test
results show that the transistor provides useful
gain ott this ultra-h igh frequency.

The circu it. Fig. 3. employs linear tank
circuits in both the input and out put wh ich are

Fig. 2-Receiver section of
the transistorized six me­
ter hand ie-tolkie built by

Tony Sawicki, KlCRD.

10 mobile a rn uteurs. All TNS circuits 10 date
requ ire a H+ voltage of at least 150 volts. which
rules out (or at least complica tes) their use with
hybrid o r transistorized automohile recei ..-ers.
Note that a positive supply line has been used
since most automobiles have the standa rdized
negat ive ground.

Six Meie r Hcndie -Telkie
Tony Sawicki , KIC RD, Birchwood Drive,

Ansonia, Conn.. combined the W6TNS Six
meter receiver circuit (J uly 1959 Electronics
World) with the 'Lil Nic transm itter into a
superb six meter handle-talkie package measur­
ing I ~ " X 2+11 " X sw . The unit runs about 27
milliwatts input and Tony has worked one mile
whip-to-whip and six miles with a 5 element
beam. Also while cutt ing his lawn on a riding
mower he worked K IAQB mobile. For the " I've
heard of everything department:' is this the fi rst
instance of lawn mower mobile??'!??

Input 1,5 · 7.0
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Miniature wire-wound pote ntiometers by Spectrol,
Inc., are the so me size a nd ac tually plug into trcn ­

sistor sockets .

The latest issue of Hoffman's SPAN describes
an application for their so la r cells, re liability of
zener regulators, and severa l nove l uses for the
silicon tunnel diode.

Texas Inst ru ments, Dallas, Texas, is market­
ing what is said to be the world's fastest silicon
switching transistor. The new device, an epita­
xial mesa unit type, 2N743 has a maximum
switch ing time of 26 nanoseconds at 10 rna. A
"slower" transistor. the 2N 744 featu res a tota l
switching time of 27 nanoseconds at 10 rna.
Applicat ion s for these devices are described in
T I's informat ion bulle tin. fi le ':;6 1-2. Also new
from T I is their MICRO / G diodes which are
act ually sma ller than the head of a pin. T he
pack age diameter is .040", length of .060" which
provides a volume reduct ion of 50: I over con­
ventional diodes. Of part icular interest to ex­
perimenters and am ateurs is T J's low profile
TO-36 industrial type transistors. The new series
features 150 watts dissipati on and incl udes the
2N1 73. 277. 278. 441. 442. 443 and 2N I099.
The rating V..b is as high as 80 volts in sc r ne
un its.

T hat's a ll the news and new circuits fo r
another mon th. For now, 73, de Don, W6TNS

SR-26 1 and SR-2RO (IR. EI Segundo. Cali f. )
A new 5 ampere contro lled rect ifie r. available
between 50 and 400 volt s. featu res rapid switch­
ing time ( I 10 5 «xcc.) .111<.1 is described in
Rullet in S RX·355.

Philco Corp., Lansdale, Pa. , have just intro­
duced the ir SPAT (Silicon Precision Alloy
Transistor) P NP devices. T he strip a lloying pro­
cess permits an accura te measurment of the diod e
voltage and beta of eve ry SPAT transistor during
the manufacturing process. Further, eac h tran­
sistor is indexed on a precision carrier which
guides the device into a minified alloying furn ace
and positions the device in perfect alignment
with the heat source. In this manner every
transisto r is hea t-treated identicall y.

Spectrol Inc., 1704 So. Del Mar Ave., San
Gabriel , Calif. , is making an int riguing series
of subminiat ure potentiometers in t ransistor
cases. Shown in the accompanying photograph.
these devices can be plu gged in to a regular
t ransistor socket for rapid changing.

1
0.5 -8
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A bea utifu l piece of packaging by Tony, K1CR O.
This tr ansistor t ra nsce ive r for sill: co mbines the ' Li l

Nic circu it with the one shown in Fig. 2.

Fig . S-Common bene freq uency mult ip lie r for 420
me.

simila r to the common emitter except for the
configura tion. Performance data in the chart in­
dicates that as a doubler the outpu t is good.
T ripling does not appear to be satisfactory.

Semiconductor Sh irt
I have ofte n wo nde red why enterprising manu­

facturers of wallpaper, drapes, lampshades and
such, did not cater to the amateurs. It would
appear that the large group of rad io amateurs
wo uld be eager customers for items to dress up
the ham shack.

Savadu Bros., Inc.. manufacturers of boys' wear
arc marketing a novel shirt which has it print of
semiconductor symbols. T he shi rt. which comes
in boys' sizes 6-20. will be avai lable thi s
Spring at department and specia lly stores priced
at approxima te ly $2.98. If you're a lill ie guy,
like me, the size 20 fits fi ne and is really the
hit of ham clubs and conventions. Let's hope
more companies will bring out apparal slanted
to the amateur fr aternity.

+IZ.... 'T' ,002
;

Sem iconductor News
Genera l Electric Co.. has anno unced a -11 %

price reductio n on three indust ria l models of
silicon unijunct ion transistors. T he new prices
range from $ 1.80 to $2. 15 in quantity. G E's
potted low current silicon rectifie r circu it as­
semblies have been red uced in pr ice by 22 to
46 perce nt.

The December issue of International R ecti­
fie r N ews describes several int eresting methods
of protecting circuits with zener diodes. Also
of interest from Inte rnat ion al is their new 1 and
10 watt Mil -approved zener regulators. New
silicon photocells capable of readi ng 10.000
characters per second ( response time 5 to 20
microseconds) a re interesting to users of per­
forated tape and punched card data reading
systems. For more information . ask for bu llet in
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1. T hat Doppler shift data indicate a predeomi­
nately east-west motion of the a uro ral forms.
The velocity of motion is 500 meters / sec.• and
is independent of time of day.
2. T hat the magnitude of the Doppler spread on
the reflected sign al is proportional to frequency
over the v.h .f.cu .h.f. range. l.e .• the spread at
144 me is rough ly three t imes that at 50 mc a nd
that at 432 mc is about eight times that at 50
me. Thus received signal distortion becomes pro­
gressively worse as the freque ncy is raised. It
appears that th is Doppler spread is due to a
spectrum of different velocit ies of ind ividual au­
roral reflectors in each sm all volume as would
resu lt from small scale turbulence.
3. That the Doppler shift a ppears to be unre­
lated to the posit ion in space of the aurora .
4. T hat the magnitude of Doppler shifts and
spreads for both discrete and diffuse echo re­
tu rns is simila r at a given frequency and is inde­
pendent of local time.

"Using antennas of 30 beamwidth and fre­
quencies f rom 50 to 800 me, auroral signal re­
turns (echoes) have been characterized as dis­
crete (appea ring over only a very narrow range
of beam head ings ) .

" Discrete echoes genera lly correspond to vis.
uul forms of aurora . For these discrete echoes.
increasing signa l frequency resu lts in decre asing
echo amplitude and decreasing average duration.
These discrete echoes or reflections drift in posi­
tion and are generally unstable in that they
a ppear and disappear in a few minutes . Their
occurrence shows a broad peak centered a round
local midnight. and they are most freque nt du r­
ing the winter months.

" Diffuse echo retu rns, on the other hand, do
1I0t correspond to a nything seen visuall y. At a ll
operating frequencies both large layers of re­
flection and isolated echoes a re seen. All diffuse
echoes are genera lly stable in that the echo re­
mains unchanged once it is established. and. ex­
c1uding a rapid fade rate, the du ration of the
echo return is long. i.e .• of the order of hours.
The occurrence of these diffuse echoes shows
two broad peaks. one centered at 0800 and the
o ther at 1600 loca l t ime. while they appear to
occur over the entire yea r in a randomly dis­
tributed manner seemingly related to so lar
ac tivity.

"T he vurtations of auroral echo powe r with
operating frequency are poorly understood. For

T,_"ed CW
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Aurora-Guest Editorial
To aid us this month in our propagation an­

alysis we have selected an article written by
Harold G race. \V3H FY. of Havertown. Penn­
sylvania, in the Philadelphia Mobile Sixers
publication. Six Dilly . . .

"T he following is presented for those who
have observed or worked v.h.f. au rora , and who
may be interested in recen t IGY findi ngs con­
cerning this mode of propagation. The follow­
ing material has been abstracted from three re­
cent pa pers appearing in The Journal 01 C eo-­
physical Research . ..

"Among the most interesting features of au­
rora reflected signals are their spectral charac­
teristic which results in the garbing of a.m.
phone and characteristic note of c.w. signals.
Il has been shown that c.w. signals reflected
from the aurora have their spectra shifted and
spread by as much as 300-900 C.p.s. at frequen­
cies of 50- 150 me, and as much as 2.5 kc at
operating frequencies of 400 me. T he following
shows a typica l tra nsmitted and received ( aurora
reflected ) signal for c.w. emission. illu strati ng
both the Doppler shift and the Doppler spread
in frequency spectra occurring. .

"The frequency componen ts of the reflected
signal fluctuate in am plitude in a noise-like fash­
ion at a rate faster than the response of any
spectrum analyzer used to date. The frequency
shift may be either up or down. and may pass
from one side through zero to a shift in the op­
posite d irection over periods of time as short as
one hour.

" Recent studies by Stanford Research lnsti­
tute at both Palo Alto. Califo rn ia. a nd at Col­
lege. Alaska. on frequencies of 50-40n mc using
antennas of 3° beamwidth with both c.w. and
pulse signals have shown :

SOme. 144m e . 2 20me. 420me. and above
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discrete echoes, echo power decreases in direct
proportion to increase in frequency up to about
400 me, and then abru pt ly decrease over a thou­
sandfold for a further doubling of frequency.
For diffuse echo returns, ec ho power decreases
as the inverse squa re of increase in operating
freq uency up to at least 800 me, t.e.. the strength
of the echo return at 200 me is Jh that at 50 me
and that at 400 me is VIII that at 50 me .

"Ah hough many characteristics of aurora l sig­
nal re turns have been defined, important ques­
tions remain concern ing the effect of frequency
of the probabilit y o f occurrence, the maximum
frequency at which au rora l propagat ion can oc­
cur (above 800 me ), and the latitude depend­
ence of aurora l propagation.

" . . . So m uc h for the scientific sta tus of auro­
ra l propagation. However , in closin g I would
like to add a few pertinent obse rva tions drawn
fro m a ma teur operating ex perie nce. T he seve re
distortion of n.m. phone signa ls a ppears to re­
sult largely from the Doppler spread of the car­
rier rather than the Doppler spread of the
sideba nds. Thus reception o f a .m. signals ca n
often be impro ved from RO to R2 or R3 by in­
sert ion o f a sta ble ca rrier with your b.f.o . using
the maxim um of received selectivity t i,e., using
s.s.b. recei ving techniques ) . Expe rience by the
writer a nd man y othe rs with s.s.b. has shown
th is mode capable of getti ng th rough R4 to R5
signals on most 50 mc auroras when a.m. signals
are unreadable."

Hamfest and Conventions
April 29, 1961: The Dayton Hamvention. at

the Dayton Biltmore Hotel , Dayton, Ohio. If
you can possibly make this a ffair, get there! This
year promises to be the biggest and best yet
with . . .

The V.H.F . Forum on Saturday. April 29 th,
at 900- 1200 ho urs. Moderator will be Larry
Brandenburg. W8TEK. Speakers will include
Sam H arris. WI FZJ , ami Bob G ooding, W301l.

A Hidden T ransmitter H unt on 432 mc ( ! )
at 1300· 13 30 hours on Sa turday.

A ta lk on Semiconducto rs hy Don Sto ner,

Here is Richard Gibson , WaTYY, at the controls of
his TV sta tion inside the Hotel at last year's Dayton

Hamvention.

\V6T NS, Semiconductor a nd Novice Editor, of
CQ, 1540-1 630 hours, on Saturday.

The M ain Banquet on Sat urday night at 1900
hours will featu re Dana Atchley, \VIHKK.
President of Microwave Associates.

There are many othe r interest ing things o n
the program so there will be no dull moments!
This will be an outstandi ng ham gathe ring with
an expected attenda nce far surpass ing 2.000!
.Iuue 18: T he Northeast Ohio V.H .F. Group is
now preparing for its sixth annua l Picn ic to be
held at Sunset Park , on Route 6 19, near Alli­
ance, O hio. The expected attendance shou ld well
top last year 's record of I,OOO! For fur ther in­
fo rmation write to the Chairman : Dave Butch er,
K8 NZU, 347 Wall St ree t, Ravenna, O hio. And.
before we forget, there will be plenty of big
prizes! Don't miss it!

Europeon News-G2DHV
A new repo rter this month is George Haylock ,

G 2D HV. of Sidcup. Kent. England . . .
"Conditions were good early March and the

two recent v.h.f. contests here were well sup­
ported!

"From my log during the last nine months the
following were active: G8 DV IP, G 3LCK /P,
G2 H IF / P, G 3FKO /P, G3JZW / P, G3CZZlM ,
G 2DTO / P, G3 LC H / P, G3 FXG / P, G 3J EM /P,
G3JFH / M, G 2DHV / P, G 6N W / M, G 3FRV / M,
G3J MA / M, G 60X /M , G 6YP /M , G3FP / P,
G3 F D / P, G3 NN E / P, G3HG E/P, G3FEX /M,
G3J MA / M, G3 LA R/ P, G3 BA / A, G 3BBR /A ,
G 4AU / P, G3D IV/P, G 2DSP / P, G3LTF/P,
G3M I/ P,G3 0 TS / P, G3 AS / P, G 3GK H /P, G 8·
LM /P, G3DBO/P, G 3KMT / P, G 3A EX /M ,
G3ZZ / M, G30BD/P, ON4ZN /P, F3LP, F9EA ,
PA0LQ, G W3DFF, F911, F9MZ, F3 NG, PA­
0WAR, and G W3G F Y- which reall y shows the
portable / mobile ac t ivity in the United Kingdom!

"T he Rad io Society of G reat Brit ain
( R.S.G.B. ) v.h.f. ba nd plan for two meters star ts
on 144.0 mc with South West England ( Devon)
ucross Southern Eng land to London on 145 mc
then to G W /G I and up north to Scot land at
146 me. T his will give you an idea where to look
for area QSO's!

"T he meteor shower in January prod uced
G 3CCH /OHI NL contact and G3 H IlW /
HB9RG with O H INL/ O K2VCG two good
QSO's. GM 2FHH /OK2VCG and G 8AO /MM
contacts with two sta tions. Aurora contacts by
SM6P U were DLlRX, DLlPS, DJ 5HG,
SP5PRG , U R2IlU, OZ7IGY, LA 4YG, LA4RD,
LA3AA , LA9T. Scott ish activity incl udes
G M3 DlQ, G M3 D DE, G M2F H H, G M3G U I,
G M4H R, G M3 H LA /A , G M3 BC D, G M3 LA V,
G M3FM D, GM2CH N, GM 2DPW, and G I5AJ.
Eu rope gave OH4VN, PA0CML, F8MW, F9­
NW, SM 71lAE, and G erman y, DJ 5LZ, DL2XM ,
DUFM, DJ 5WC, D UN!. DJ 40B. DJ IVK,
DJ 68B, DUVJ , DJ2FS, DLiPS and DJ6BN.

"420 me stations a re O E5HEP, G 3!\I XT /T.
and F 2ZD,
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" Four meters includes : G3 NWG, G~I3FH H.

G2A YJ , G 3MNQ, G 3KPT, G 3LZH, G3LZN.
"23 centimeters has G 3KI'T, G 3HAZ.
"70 cent imeters. G2XV. G20Q, G 3LTF.

G3 LQ R/T, G3FIJ, GJeCH. G3 MEO.
G3 MXW, G3 DFL, G3 HXN, G W3 MDY.
G2ClW, G3 KI'T and G3 HAZ.

"Cambridge Univers ity Sta tion G D6UW was
o n 144.87 me from April 5 to April 12 on an
ex pedition to the Isle of Man.

"Jodrell Bank picked up the Russian Venus
probe o n 922.8 me.

"U R2BU worked OHI NL, UQ2 KAX,
SM 5ANH (870 krn ), the latter being the OX
record for the USSR.

"SP5PRG , SP3GZ, SP3PK, SPI. K, SP IABK ,
SP6LB, SP6 PC, SP6FZ, SP6XU, SP6CT and
I IXD 'Ire also active: ' W ow! Really sounds like
you fe llows hnve pili a big dent in the v.h.i,
bonds D)'a there George! Keep us posted, and
we'll k eep waiting for a good F2 o pening.

More On Antennas
As you will reme mber, last month we dis­

cussed ba lance in an amateur v.h.f. sta tion and
application of a good antenna. The antenna is the
only medium which will a id you in transmission
as wel l as reception and with equal distribution.
T herefore selection of a good antenna can well
make th e difference between sna gging that
choice DX and not even hearing it.

The trend over the last decade seems to be
toward the long-john Vagi, the bigger the better.
T he re was a time not too ma ny years ago when
the majority of sta tions o n 144 mc were vert i­
cal ly polarized. with wh ips and wh at-have-you.
Infi ltration of the Vagi. probably due. in part
at least. to commercial production of this type.
seems to have completely taken over. 50 mc ap­
pears to be the long-time sta lwa rt of horizontal
pol arization and the Vagi antenna . possibly ac­
counted for by a faster moving population and
earlier usc. 220 and 432 are now primarily dom­
inated hy Yagis, hut here other types have bcen
pu t into use recen tly. In conclusion th e long­
john Vagi seems to be synono rn us with v.h.f.. . .
/J ill (Ire we [orgettint; something?

The true Ham spirit of experimentati on. trial
and error, has lost ground tremendously over
recent years . Do mination by the Vagi has all
hut left beh ind painstaki ng efforts by earlier pi­
o ncc rs in search of a better antenna to use at
thc v.h .f. freq uencies. Admittedl y. commercial
manufacture of these long-johns has played a
major role. resulting in a situation where it is
actua lly less ex pensive to pu rchase a Vagi than
it is to build one. Hut wha t has happened to
vertica l arrays, collinears, "bed-springs," helixes.
slots, etc? \Ve musn't close our minds to these
other efforts. These antennas are good. some
quite o utstanding, but th ey have been left be­
hind in a great sweeping att itude o f " leave well
enough alo ne," etc. G reat records have been
made recently using stacked Yagts over rough.
long distance paths-But these same efforts

could have also been successful using. for ex­
ample. vertical polarization. T he pros and cons
of hor izonta l vs. vertical have bee n batted back
and fo rt h fo r years, but the fact remains that
there are other 'means, and sometimes vertical
pol arization will prove more successful; some­
times horizontal will come out o n top; but nei­
ther should enti rely do minate ou r th inking. \Ve
must leave our minds open to more experime n­
tation in an effort toward a bet te r v.h.I. antenna.
A typical example was noted in a recent letter
from Jack Reich, KL7AUV, commenting on
news in his area . .. "An interesting develop­
ment so far is that KL7C N N , Anchorage, and
KL7IS. Minchu mina. get best results fro m verti­
cal pol arization, apparently kni fe edge over Mt.
Foraker. KL7 DJI. in enana, can hear
KL7CNN in Anchorage only if they use cross
pola rization. Apparently th is is a bounce off the
side of M t. McKinley. KL7 C NN has tried a
circularly polarized array which does not im­
prove his signal to Minchum ina, and Nenana
cannot hear him at all!" There are indeed many
variables to be considered when trying to an­
alize a situa tion like the o ne reported by Jack ,
but in th e overall conce nsus, neither circular,
vertical. or horizontal seems to come out on
top consistantly. Don't be sa tisfied to "fi t in"
with what the gang is using in your area, because
it wo n' t always work out best for you . The field
of further antenna experimentation is wide open
for further developments. w e'd like to hear what
you've come up with. Who knows '! If enough
fellows found substa ntia l success with helixes.
the antenna manufacturers would undoubtedly
be in th ere compet ing with each ot he r selling
them at reasonable prices!

•
•

•
Here ' s a sa mple of wha t you (on find in a junk pile.
Note the pa ra bala slig ht ly left of cen ter (a rrow) .
Aba ut $100 at BickoR 's in Newark, New J ersey.

Take. fo r inst ance. the case of the slot an­
tenna. Flipping through the pages of last year's
CQ Bound Volume recently. I came across an
inte resting item in th e August issue o n "The
Skeleton Slot Antenna:' by B. Sykes, G2 HCG.
He describes a new type slot antenna wh ich
should be highl y successful at the v.h.f. frequen­
cies. especially at 144 me. T he height of the an­
tenna is only 45"! He reports th at two eight
ove r eights stacked two wavelen gths apart result
in measured gains o f upwards of 20 db! And
the "Skeleto n Slot" is very broad-band fascili-
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taring easy operation over the entire band with­
o ut tricky re- tu ning and adjust ing the ante nna.
Look it up; it's on page 52.

Man of the Month
Our spotlight this month is on Bert Simon.

\V2 U U N . of Holland ~ It . Oak Ridge. New Jer­
sey. Bert was first noted by your conductor dur­
ing the CQ Wo rld Wide VIIF Contest last Feb­
ruary. He displayed a truly outstanding knowl­
edge and actual practice of operating skill and
genuine courtesy. Neyer before have we heard
such outstanding courtesy on 6 meters. espe­
cially during a contest!

Bert is a real hard worker-you'll sec that
in the contest resulrs-c-and certainly deserves all
the credit he can get. He used low power, about
20 watts, into an 11 element Spiral Ray at an
elevation of 1300 feet above sea level. But even
with all this on his side. put ting a real "dent"
in to the 6 meter band. he would sacrifice a few
points rather than to Q R M a nother contester o r
let the other fellow have that ext ra contact ra­
ther tha n jump on the freq uency when he
needed him more. \V2 U U N is a ma n to be ad­
mired and a good example of the best v.h. f. has
to offer. Congra tu lations, Bert !

Hints for the V.H.F. Man
Here's a n inte resti ng letter from Denny Wil­

liams, K6 Ul\Il\1. o f 745 2 Lena A venue. Canoga
Pa rk, Califo rn ia . . .

" With th c suns pot cycl e o n the dip , the E and
F2 grad ually lessening, it seems the time to
cra nk down th e beams for an overhaul.

" Re placi ng the coax might be in orde r. But
sto p! Don 't just take it do wn and replace it with
ide ntica l stock . If you' re usi ng the popular
RG 8A / U, th ink abou t increasing you're tra ns­
mi lling and receiv ing signa l a nd save up those
nickels and d imes to invest in a more im proved
transm issio n line like RG Iot A I U or RG 17A I U;
both 50 ohm impedance. O n .. ix meters as much
as t db or more can be obtained plus a good 2
db's on two meters. Keep those lines as short
<IS possible .

"Check those connectors. Contact cleaner
works wonders on corrosion.

" In the shack a few thi ngs can be done. Ma ke
a tube line-up of both converter and receiver.
New tubes are born all the time and most of
them are more durable and (note) ha ve less
noise. If finding the replacements becomes a
task. write 10 RC A . GE, etc.. stating the tube
number and in some cases they'lI refer you to
the newer tubes.

"G el that contact cleaner out again and clean
up those relays and connectors!

" Peaking the converter up and alignment of
the receiver take lillie time and make a world
of difference.

"A good ground <I I the ba se of the tower and
into the shack. grounding all the equipment.
makes for better operating <I nd. above .111,
safety:'
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Mailbag
U~· fl "HlI\-i1lt· , llIinui!l : A short note fro m T om
Mills. W9 VC F. . . .

" I worked my first \VAS 48 in 1957 on six
meters a nd again in 1958 but waited too long to
fi le. 1 now have 49 states confirmed and the fol­
lowing countries; W, VE l. VE2, VE3. VE4.
YES. VE6. VE7. VE8. KL7. KH 6, CO2. KN .
HC. LV. XE. KGI . l A . 5M6. 5 M7. F9. G3.
EI. H09. ZS3. ZE2, ZS9. Have also heard from
here on 50 me the following: VQ:!. en. LA.
TG9. PZI. CX6. PY.

" Running all home brew equipment, 150 watts.
6 element hcmebrew beam at about 60 feet. The
receiver is an HQ· 140 X : ' Many thanks jor the
report. Tom, and keep us posted on that WAS!
A 1/ those calls makes us dream oj days gone
by, ell?

,.,,.,
III
­ •

•

John Holl. W8 RRJ, at the mike of his mobile televi­
sia n stctiun . John gave a fine talk at the V.H.F.

Forum 01 la st yea r's Dayton Ha mvention.

Urnnl..l, "n , Nt, \\" Yurk: This o ne comes from Bill
Pasterna k. \VA2HVK ...

" I am pleased to annou nce the format ion of a
new radio club culled the Broo kl yn V.H .F. As­
..ociat ion. A ll 6 meter amateu r stat io ns in the
Brookl yn . New York area a re invited to join.
To qualify fo r membership the sial ion wishing
to join must sign into our net for three consecu­
tive weeks, and attend one meeting to receive
his membership card.

"Our net meets e..-ery Saturday afternoon at
2:30 EST on 50.4 mc. Time and place of our
meetings is decided on the net .

"At our th ird meeting we elected the following
officials to ru n the club, term beginning Febru­
a ry 196 I. ending February 1962 :

"Charles Zussman. WA2AKX, President ; Bill
Regina. WA 2PHR. Vice Pres ident : Bill Paster­
nak , WA2H VK, Treasurer; Jeff Feinberg.
K2M OT, Reco rd ing Secretary; Charles Geller.
WA2ADO, Activities Manager,

" We now have approximately 18 stations in­
volved in our venture. includ ing the club offi­
cials. I will keep you infonned of the progress
that we make in the future .

"O ther news in the Brooklyn area is that the
winner o f the lavt monthly Hunny H unt span­
cored by Ihe Kin gs County A REC. CD and
RAC ES Net a nd the Broo klyn Traffic and Emer­
ge ncy Net was l ar ry, WA 2I NM . Our Bunny
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by DONALD L. STONER, W6TNS
P.O. Box 137, Onl fl r ifJ , Calif.

Directly and Indirectly Heated Tubes

Emitting surfaces are heat ed either by passing
a current through them or by a heating element
located near the emitting sur face. A vacuum tube
in which the emitter is heated directl y is known
as a directly heated tube and the emitting surface
is called the filament, A tube in which the emit­
ting surface is heated by a heating element is an
indirectly heated tube. and the e mitting surface
is called the cathode. T he heating element is
known as the heater. Either d .c. o r a.c. can N
used to supply the current for heating in eithe r
type of tube. However. tubes directly heat ed with
a.c. generate a n object ionable a.c. hum in the
form of a .c . variatio ns in plate current.

eno ugh energy to overco me the fo rce at th e sur­
face which ten ds to keep them within the liquid .
In the case of heated metals. the process is simi­
lar. and in a sense, can be conside red the evapor­
at ion of electrons f rom a heated surface.

Common substances suita ble for use as therm­
ionic em itters in vacuum tubes are tungsten.
thoriat ed tungsten . and oxide coated mate rials.
Oxide coa ted cathodes emit at m uch lower tem­
peratures tha n either tungsten or thoriated tu ng­
sten. For tungsten to be a satisfactory cathode.
it must be ope rated at very high temperatures. In
spi te of (he large amount of power required to
operate tungsten emitters. it is widely used in
high power vacu um tubes because of its dura bil­
ity. T ungsten covered with thorium emits at
temperatures appreciably lower than pure tung­
sten.
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Filament Voltages

T he voltage and current required for heating
the emitting surface to the proper temperat ure
va ries considerably in different tubes. Any tube
manual will give the filame nt voltage and current
rating of any part icula r tube. Current rat ings
vary considerably for d ifferent tubes even with
the same voltage rati ngs.

Common filament voltages for tubes are JA.
3.0, 5.0, 6.3, 12.6 , 25. 50, 70, a nd 117 volt s.
Tubes most commonly used are the 6.3 and 12.6
volt types. A 1.4 volt tube is designed for use
where voltage is supplied by a dry-cell battery.
A 11 7 volt tu be ca n be heated directly from a

Thermal Emission

Electron Emission

In 1883 , Edison was experimenti ng with an
evacuated tube containing a heated fil ament and
a metal plate. He di scovered that whe n the plate
was more positive tha n the filament. an electric
current wo uld flow between the two elements.
Further. he found that the cu rrent d id not flow
when the plate was negative with respect to the
fil ament. Edi son thus discovered thermal emis­
sion, the process by which vacu um tubes obta in
their supply of electro ns from the heated fila.
ment or cathode.

The process of thermal emission. which is
known as the Edison effect, m ay be explai ned by
the elect ron theory of matter. which assumes
that the outer electrons in the atoms of metals
are loosely bound to the nucleus. When the fil a­
ment in an evacuated tube is connected to a
battery. the free electrons move along the fila­
ment and coll ide with o ther free electrons. The
collisions between the electrons generate heat.
T hey also give some of the moving elect rons
enough energy to overcome the att ractive force
within the wire a nd break OU I from its surface.
These elect rons are called emitted electrons. The
filament wh ich emits the electrons is ca lled the
cathode. When a plate. placed near the cathode.
is made positive with respect to the cathode. it
will attrac t these electrons. If the plate is more
negative than the ca thode there will be no cur­
rent flow. as the elect rons emi tted from the
cathode will be repelled by the negat ive plate.

The escape of electrons from the surface of a
metal is analogous to the escape of molecules
from a liquid dur ing evapora tion. In liquids. the
molecules evaporated arc those which possess

No doubt the most important single device in
electronics is the vacuum tube. Without it.
modern radio science would be impossible.
Although the first rad io receivers used none,
modern communications equipment is "chuck­
full" of tubes having a ll sizes. sha pes. and de­
scriptions. Vacuum tu be theory is very important
to the Novice. What you learn abou t them will
largely de termine how much you will be able to
unde rstand of elect ronic circuits.



By add ing the filament voltages up, we find
that they tot al 106.3 volts. Obviously, if th is
string of fi laments were connected across the
line. excessive current wo uld flow due to the
large d ifference in voltage. Su btracting 106.3
from the source voltage ( 117 v.) leaves 10.7
volts wh ich m ust be d ropped across resistor R.
Then, accordi ng to Ohm's La w;

I t 7 volt n.c. li ne . Tubes gene ra lly arc re fer red to
by their filament voltages . Thus, in the 6.3 or
J J7 vo lt ru be, the vo ltages stated a re required fo r
fi lamen t operation. The num bers preceding the
let ter t s ) in a tube designa tio n usuall y indica te
the fila ment vo ltage. A type 6C4 would have a
6.3 'loll hea te r, wh ile the 50L6 wo uld have a
50 volt heater.

Connecting Filaments
Filaments m ay be connected in parallel when

they have the same voltage rating. This is a com­
mon practice in receivers employing a power
transformer for stepping down the line voltage.
Fo r exam ple, a power transformer which is con­
nected to the line may ha ve three secondary
windings, one to supply vol tages for the plates of
the tubes, one to supply voltage 10 the rectifier
filament. a nd one to supply 6.3 'lolls fo r the fila­
me nts of lubes other than the rectifier. T he 6.3
volt tubes can be connected in parallel across the
6.3 volt wind ing. The total current d rain th rough
this wind ing is equal to the sum of the currents
for the individual tubes connected ac ross it.

A .C .-d .c. receivers, wh ich do not have a power
tra nsformer, o btai n their power d irect ly from the
line. The filamen ts o f these recei vers are con­
nected in series. However, fo r thi s connection to
work properly, the combi ned vo ltage rating of
a ll tubes must equa l the power so urce vo ltage
( 117 volts) . Furthermore, when tube fi lame nts
a re connected in ser ies, all tubes must have
equa l current rat ings. If any tube has a lower
rating than the others. excessive vo ltage will de­
velop across the fi la ment of this tu be. T his sit u­
atio n ca n be so lved by connec ting a resisto r in
parallel with the fil a ment which requi res less
curre nt. T he resistor, in effec t, "soaks up" the
excessive current.

Let's fi nish th is month's lesson by solving
so me Ohm's Law problem s associated with fi la­
ments connec ted in se ries. In the ci rcuit . Fi g. I.
five fila ments a re connected in series a nd we
wish 10 connect these to a 11 7 volt power line.
Find the resist ance and power rat ing of resistor
R whic h is used 10 "soak up" the ex tra voltage.

If = g·t ohms
] 2.lJ

11 - - ,
0 . 1S

A f ig ure 2

I'h ri t)

f:
/1 - ­

I '

If 0.3 a mpe res is requi red for tu be 2, a nd tube
I needs only 0. 15 a mperes, then the ex tra 0. 15
amperes m ust flow a round tube I , th rough re­
sistor R . Then, by Ohm's Law;

Experimenter's Corner
Occasionall y I like to loss o ut a ci rcuit which

will in teres t the advanced Novice. They a re pro­
jects which do not include complete construction
deta ils bu t provide sufficient info rma tio n for the
sharp home-brew a rt ist. I hasten to po int o ut
that I have no t tested the circui t but ha ve it on
good au thori ty that it really wo rks .

Fig. 3 shows a simple two-tube screen modu­
lator which ca n be used to conve rt the ave ra ge
Novice c.w.conly trans mitter to phone o perat ion.
An r.f. filte r, composed of a 3.3 K resisto r and 100
mmf capacitor is connected a t the m icrophone
input. The speech pream plifier tube, a 12AX7. is
resista nce coupled to the 12A U7 series ga te.
This tube varies the final am plifier screen volt­
age in acco rda nce with the voice. which varies
the r.I. output of the t ransmitter. T o use the
simple scree n modulator, it is o nly necessary to
brea k the lead to the fi nal screen. connect the IWo
modula tor leads and the filaments. Most ovice
transmit ters will provide the extra plate and fi la­
ment volt age required by the modul ator. No vol­
ume control is included in the ci rcuit. Modula­
lion should be about r ight when you speak ap­
proxi mately 3 or 4" from the mi ke. For the mod­
ulator to work properly, the a ntenna m ust be

The wattage rating for R is given by the same
fo rmula as used ea rlier ;

P ",. Bt, I J = 12.G X 0.15, P = 1.89 WflUS

Thus a 2 watt, 86 ohm resisto r (the next sta nd­
ard size) wo uld be requ ired.

Nex t month we will re turn to the operation of
vacuum tubes and study the action of the d iode
and tri ode.

neea Tube l
6SK7 6557

The ne xt sta nda rd resistor s ize is 75 ohms. To
calculate the power d rop in the resistor we usc
the formu la;

I' - 8/, l' - IU.7 X 0.15, IJ = !.ti05 watts

Thus, for R. we would use a 75 ohm. 2 watt re­
s isto r, since 2 WHitS is the next largest size
beyond 1.6 walls .

Lees try another pro blem. In the ci rcuit show n
in Fig. 2. two filament s are co nnected in se ries.
T ube 2 requires 0.3 a m peres, but lube I needs
only 0.1 5 amperes. Fi nd the value of R a nd its
wattage rating.

ll7
v,""

..
65K1

/( = 71 ohms

2516

Fig ure 1

•

25L6

10.7
/1 -

0 .15'

2516

E-
/ '

11 -

2516
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Fig. 3 - Simp le a d a pter
for converting mest Nov­

ice c.w. rigs to fone.

loaded much heavier than it would be for c.w.
operation. To load the antenna. connect the two
modulator leads (to re-apply screen voltage to
the fin al ) and dip the fin al. Keep increasing the
loading unti l you can just barely detect a dip in
plate current. At thi s point you will find that the
transmitter is probably drawing more current
than it would normally. However. when you re­
connect the modulator, it will drop to its original
value. w hen modulating. observe the plate cur­
rent and kick the meter up to the normal c.w.
cu rrent. A few qual ity reports fro m other ama­
teurs will soon ind icate the correct loadi ng and
modulat ion levels for your particu lar transmitter.

* ..

Sholte hands with Randy Brook, WV2PPf, 25 Pa rk­
view Ave., Bronxville, N. Y. who has been o n for a
litt le over a mo nth and ha s reeked up a WAS of
20/8 along with RCC. Randy plans on replacing

the RAX receiver with a n HQ-loo tOon.

International Ham-Hop Club

If you. or your parents, have the occasion to
do any travel ing in the co ming months. you
might be interested in the International Ham­
Hop Club. The IHHC was sta rted by amateurs
interested in improving personal and inter­
nat ional relationships through an orga nized sys­
tem of hospit al ity between radio amateurs. For
example. if you were planning on visiting Eng­
land this summer you could join IHHC. By tell ­
ing them your plans. the representative in Eng­
land would make arrangements for you to vis it
and stay with various amateu rs in G-Iand. You.
of course. would be expected to reci procate
should a G -ham wish to visit you r city. It's a
marvelous ex periment in understanding the peo­
ple of othe r lands. The IHUe membership is
$ 1.40 per year. which includes a subscription to
" Ham Hop News:' If you are planning a trip
overseas in the near future. or are interested in
how th is novel o rganization functions, drop a

line to the U.S.A. representative. Lee G unther,
\V6THN, Box 1655. Vanderbilt Universi ty,
Nashville 5, Tennessee.

Who's OX?
Our o ld friend Bill Steve nson. VK3AWS. Iia

Maud Sr.. Ormound S.E. 14. Victoria. Australia.
reissues his in vitat ion to work Novices on the
2 1 me band. Bill expects to operate March
through June on Fridays and says the best time
for ws is II P~1 1O I A~ I EST. 10 PM to 12 PM
CST. and 8 P~I to 10 PM PST. VK 3AWS is
part icularly anxious to work the states of Mon­
tana and Vermont to complete his \VAS but will
naturally work any others thai he can hear. As
Bill says. " I enjoy giving them a new one. he­
ca use they so o bviously appreciate it: ' If any of
the Novices I worked last year have not received
my QSL through their bureau. I will send an­
other direct-surface mail if they will let me
know."

HI, says Bunny Rcblnscn, KN­
5fVZ. 1847 Armstrong. 60r·
tlesville, Oklahoma. Bu nny
stin up the airways with a
home brew 35 wetter and cern­
mand BC-4.55 receive r into a
40 meter dipo le. Bunny will
sked anyo ne fo r a ny reason.

I don't have to introduce lvor Stafford,
VK3XB. 16 Byron St.. Box Hill Sth.. E II, Vic­
toria. Austral ia. for he is known to just about
every Novice who operates 40 meters. lvo r has
been plugging away on a 40 meter Novice---only
WAS and needs only the state of Utah to com­
plete it. If you could hear the junk that clutters
the 40 meter band in his part of the world. you
would realize what a tremendous accomplish­
ment th is will be. lvor reports hearing and work­
ing ( ita lics ) the following stations since his last
report : KNINLD. N OT. PJT. IVV21KN . KBK.
PJG . KN 3KTI. MPT. NFW. LXN . NT A.
KN4ABY. KNA. NPC. VRI . WMY. WNN.
KN 5DSI. DYR. DYX. G YS. WH6DU E. E UG.
D UL. DUM . DVT. D\Vr. DXS. EA R. WV6·
DXS. JRP. KAN. LKE. MBII . MCL/ 4. ~IVR.

~IZQ. MZU. NET. N FR. N UH. OFM . OHJ .
KN7LES. LSM. LXJ. ~IUW. N IE. KN8NWG .
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SLW. TFM . VGL . Ul K. YIIK. K 9WX I. YSR.
YTS. Z IIN. K BOTU. ETW. FilA. ZSO. In a
later report. just rece ived . lvor noted that the fol­
lowing stations had been heard and worked be­
tween Feb. 4. and Feb. 23. but none were in
Utah; WV20 AQ. a DO. QAR. QOII. KN 3LCII.
LJW. KN4N FV. NO I. NNL. VR I. WNW. KN·
5CBG. C YO, DS!, DYR. JVV6KLN. LK E. LKZ.
LUS. MOC. MI Y. MJP. MZU. NET. NGL.
NQF. NTQ. ODB. OOE. OEO. OFK. OTX.
OYZ. PLA. KN7L UV. LX E. LX), NUl . NXS.
~I EQ. K N8TLX. YOB . KN9BLM. CGQ. YSR.
KN0BHW. F IB. lvo r says. in closing. "The WV­
6's pound in here eve ry eveni ng. I am on 7 148 to
7150 from 0400 EST to 0500 EST. By 0600
EST the foreign broadcasti ng stations and the
jammers have cluttered up the whole band. Be­
(Ween 7170 and 7 180 is the clearest part of the
Novice band."r

Net News
Carlton A. Ellis. K20ES. 32 1 Elm Street.

Penn Van. New York. is very inte rested in join­
ing ;:1 traffic net in the ce ntra l or southern section
of New York around 7. 106 or 7.125 me.

Help Wanted
Albert R. Friedrich. 422 E. 25th Ave.• N.

Wildwood. N . J.• reports th<l l code and theory
classes are being taught at the Wildwood Recrea­
tion Center between 7 a nd 9 each Thursday
evenmg.

The fo llowing reade rs have written in request­
ing help in obtaini ng their licenses. Can yo u
give th em ::1 hand '!
W2-Gilbert Low. III West 26th Ave.. \Vild·

wood, N. J . (see above) .
W 3- G ene L. Newton. Rd. #2. Volant. Penna.
WS-Tom Nixon, 64 Moross Rd .. G rosse Pointe

36. Mich . Ph·TO (or U)-1- 1I29.

W9-PhiJ Papchock. 3600 10th Ave., Racine,
Wise. ME 4-3979
Charles Sheridan. 60 Westminister, La ke
Forest, Illinois.

Letters

Chet Iwanski. WA 2NPT. 5 Hibbard si., Am­
sterda m, N. Y., writes to say he has picked o ll
5 countries and 40 states in his six months of
operation. C het uses a Viking I and 5-86 operat­
in g o n 40 and 15 meters.

Rod Blockso rne, K0DAS, Ra nsom . Kansas.
dropped the "N" earlier this year but managed
to pick up a \VAS of 38/33 and a KP4, with his
Globe Chief 90 and SX-7 1 tied up to a 35 foot
high Windom , a 120 foot long wire. a 2 element
home-brew J5 meter beam. not to mention an 80
meter dipole! Rod offers to sked anyone who
needs Kansas for \VAS or the Centennia l Certifi ­
ca te, in the evenings o r o n weekends.

J im Overheat. 323 Pine , Paw Paw. Mich. .
neglected to me ntion his ca ll . bu t d id say that
he will be operating portable duri ng the weekend
of April 29 a nd 30th. Anyone wishing a sked can
drop him a line. Ji m promises to Q5L 101 % .

John ny. K8DZR. 3438 W. 133 Rd.. Cleveland
11, Ohio. holds court on 10. 15. 20. and 40 with
his Globe Seout 680. SX-99 and OB-23 pre­
selecto r warming up a Hy-G a in vertical and di­
pole on 40. So far Johnny has a \VA S of 48 /45
and DX of 815. K8 Dum b Zulu Raider offers to
help any Novices, local o r not. C leveland SW L's
and prospect ive hams can contact him at
CL 1-2054.

That resonates our final this month. If you' re
wo ndering why there were more letters from
Generals than Novices th is month. it's because
YOU forgot 10 send that letter and picture.

For now. 73. de Don. W6T NS

1

Noteworthy Novice

Let me introd uce o ur "Noteworthy No vice"
fo r th is month. C hris Rutkowski . WV20GV.
727 Hamilton Avenue , Trent on 9, New Jersey.

"...
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T he ham rad io bug nibbled a t Chris in Septe m­
be r of 1958 when he W . IS 10. Me. Ru tkowski
bought a small shortwave receiver and C hris did
a lot o f eavesd ropping on the pho ne ba nds .
Weekends would fi nd hi m visiting the loca l ha ms
such as W2C C O. W2WOA a nd W2ZI. who gave
Chris the exam. Chris's dad has been a ham fo r
25 years. but wouldn't let Chris go on the air
until he felt his "fist" was good enough, Chris
had his first QSO on Jan. 10, 1961 and can now
copy 18 w. p.m.!

T he rig at \W20 GV consists of a DX·20.
5 -85 and Q F-I "Q" M ult ip lie r, This gear, plus a
newl y com ple ted s.w.r. meter for th e 40 meter
dipole has helped C hris contact a WAS of 30 / 20.
C hris is in the 7th gra de at SI. Anthony's School
~IOU he opera tes in a local Nov ice net on 21. 12
me.

Chris will sked anyo ne for a ny rea -on and
can be found on 7163 or 7 167 from 5 AM to

7:30 A ~ I EST. •
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SSB ox HONOR ROLL
11 2HP 23. K6ZXW 177
W6UOU ". K4TH 175
WSEAP ", W,5KFT 17>
Va " ERR 21 8 w2lV 17.
W jQVI 208 K6LG F 170
PV4TK 20' K2FW , .7
HB9Tl 203 Ksen ,.2
W6PX H 203 4X4DK I.'
W7VEU 202 w3lMA iss
"2MGE 202 PIIAX .,.
W1.JXH 200 WtlUUV ,,.
K9EA B 200 ' BRrw 1S1
W6WNE ••8 K2HEA 1S1
W6RKP ••• W2YBO ISO
W68AF 188 W6VUW .<0
W5AFX .87 W6 EKI 138
ZL31A 18. K2TDI '3<
VK3AHO 18' W3CGS 13.
W2VIV ' 82 K6MlS '32
ON 4DM 18. W2MAF 129
W2ZX .80 K1 1XG ".
W llCVU '80 WUSS 12S
W51YU '80 W1AOt 12S
w2FXN 177 W2ATJ l2S
MP4BBW In XE1SN 12S

Bumper Crop of Certificates Issued
As you will see from the following listings. we

were kept mighty busy th is month checking
cards and fill ing out certificates . A record num­
ber of five sidebanders were issued "Worked
200" Certificales-K2 ~IGE. W0QVZ. W2JXH ,
W3NKM. and K9EAB. The " Mrs. Editor" of
this column was very proud to be the fi rst YL
10 earn this award . Bob Kelley, WOQVZ. wasn't

Cliff Corne , K9EAB. who, in th e five yeors he hos
been licensed. hos become o ne of th e best known
o nd most liked homs in th e world not only because
he has surmounted 0 11 obstacles b ut also because he

is a top operato r.

Irv and Dorothy Straube r, K2HEA/ K2 MGE
12 Elm Srr"r, lynbrook, N, ... York

supersnnous enough to refuse Certificate :: 13!
Harry Whiting, W2JXH, is one of the pioneers
in s.s.b. DXing and was often at the top of the
Honor Roll during the race to get the first 100
on s.s.b. Stanley Springer, \V3NKM, was a "dark
horse" in the OX race. While tpe rest of the
group were keeping us up to date with DX totals,
Stan submitted no listings but came in strong in
the stretch to win Certificate # 15.

\Ve extend our congratu lations to all of the
above but we're sure you and they will go along
with us as we devote a few extra lines to a very
special guy-Cliff Corne, K9EA B, who now has
added "Worked 200" Certificate #16 to the 105
or so cert ificates he has earned over the past few
yea rs that he has been licensed. An outsta nding
record, indeed, but more so in the case of
K9EAB who is co nfined to a respirator- the
result o f polio eleven years ago. ClifT doesn't
need any morale boosting-he's strong and
secure in the knowledge of his parents' love and
devotion and the respect and admira tion of his
thousands of ham friends; but we never can
resist a special salute to him as an inspiring
example of how people can rise above their
handicaps.

Doc, \V8 EAP, maintained his high DX stand­
ing by earni ng the 225 sticker while, at the
starting post, "Worked 50" Certificates were
sent 10 W3CLP. K5MDX, K5SEU. K4 HPR,
YV6BR, KILRB, K9KZO, KP4AT U, and LA-

Paul. W3AQN, o n outstonding member of the 40­
meter sideband gang . Pa ul d ivides his time between
o pe ra ting and modifying his equipment to get th e
best possible sign al a s is q uite ev ident when you

hear him o n th e a ir,
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How many of these well known sidebonden can you identify? They were photographed making merry
at the 50th birt hday celebra tion for Alan, W3lP (front row, cen ter). Among those present were W2 L1,
W2AQ P, W2lG, W3D HJ, W3 LY P. W3 BI , W3YXG, W2 UE, W2 HYV. W3H FD. W3EOI, W I PRI. W2AQK.
W3UKI, WA2KIR, W2HVJ/W4RNT and W2AWR. We'll give you one hint; the latt er three were busy

tok ing the pictures so don't hunt for theml

3SG. DL4LE and KSOGP received their
"Worked 7S" Certificates. And hold your hats­
here's the great group who earned certificates
for "Worked 100" : W2ZX. G5BJ. GJeC •
VE3CIO. S~I3BIZ. W~WDI. DLiIN. WA6­
11011. WA6A~IZ. E181'. 11891. K~I' US. VE3­
BQP. Y ICK. W5PQA. W6EKZ. K6CQM .
K9PI'X. W5PSB. G3 NUY. W6DLY. ZS6ATA
and \V2VCZ! " worked 12S" stickers went to
W2ZX. W3DIA. W0UUV. W2ATJ . W3CGS.
and XEISN ; " ISO" stickers to W2ZX. W3LMA
(where have we seen those calls befo re? ) ;
I'ZIAX. W0UUV. and W2YBO. and " 175"
stickers to W2ZX (that mom again "} , W0CVU.
W5 1YU. W5K FT. ON~DM. K6ZXW. ZLJ IA.
and W2VZV. Who said there's no DX around?

More on Sideband Operation
We received a most interesting letter recently

from a KZS sidebande r who is in the enviable
position of being able to evalu ate operating
techniques from both sides of the fence, being
the possessor of a \V call as well. He feels tha t
"there has been a distinct lack of leadership in
clean operating. courtesy to o thers on the ai r,
and the necessity of knowing the limitations as
well as the abilities of one's own equipment," He
co ntinues: " In all too man y cases, the owner of
costly equipment sets it up 'according to the
book,' drives it 'according to the book' and
believes he then must have a clean signa l. Too
often. the small print is ignored; the small warn­
ings that a scope is advantageous; an antenna
should be matched to the rig; and the man y
variables that ca n cause the book readings to be
off. Tell some of these characters that they are
20 ke broad and see what happens! They are
using 4000 dollars worth of equ ipment. running
it 'as the book. says,' so "Buddy. there's some­
thing wrong with you r receiver!" This att itude is
much too prevalent .. . It is becoming a case of
dog eat dog in amateur radio in genera l, and,
unfortunately, s.s.b. is tending to lead the
unwholesome way. The competi tion to work
that rare 19B6A ma kes too many operators
reach for the gain control and blast away-a-the
devil with anyone else . .. The s.s.b. operator
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shou ld be noted ' 101 by how man y QSLs he hus
collected by var ious mea ns but by how clean an
operation he runs! "

Needless to say, we have no quarrel wi th the
above comments. From other lette rs received
and on-the-air discussions, it is read il y apparent
that s.s.b. operation in general , and s.s.b. DX
chasing in particular, is unde r fire from man y
quarters. The difficulty lies in the fact (hat no one
particular operator or group of operators wants
to stick his neck out by commenting on a poor
signal or calling down a fellow for being rud e
and discourteous. But unless each one of us sets
and maintains higher standa rds for s.s.b. opera­
tion than has been evident the past year or two,
there will either be a mass exodus from amateur
radio or such chaos such as has never been
heard on the air before!

The first thing each of us must do is set our
own house in order. Check your signa l regulortv
- not once a year-i-to make sure that your audio
has not become distorted and splattery and that
your suppression and carrier are down where
they should be. T he best and most expensive of
rigs can and will get out of kilter from time 10
time.

T he next th ing to do is change your mental
att itude. You are but one of a tremendous group
of operators, each of whom wants to enjoy this
hobby as much as you do. Are you used to meet­
ing on a certain frequency with your fr iends?
Listen first and see if anyone else is operating
(here fi rst; if so, be courteous and ask permission
to contact your group and move them a few kc.
When the band changes and you suddenly hear
.1 conversation that had obviously also been on
frequ ency but not formerl y audible, don 't in­
dulge in childish sa rcasm but move off the
frequency a bit if you find the interference too
much for you to continue your own chat. If you
want that rare station at the same time as do
thousands of others. exercise patience and
restraint. Don't c:'1 1I incessantly, making it im­
possible for anyone else to hear what's going on
and setting a dangerous example.

Once you become re-i mbued with the old­
fashioned. but never out-of-style habits of cour-
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Wiring for ad ditional OA2 tubes for the Model HT­
33A and HT ·33A Mit II. The dotted line indicates
this connection sbectd be removed. This deletion ha s

alrea dy been done on the Mk I.

HT-33A Mod ification
For those among us who have the good for­

tune to own an HT -33A. a modification th at will
extend the life of th at valuable PL-1 72 by reduc­
ing grid dissipat ion caused by accidenta l over
drive and will reduce 3rd and 5th o rder distor­
tion products by changing from C lass AB·2 to
Class AB-I opera tion. is shown here.
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his memory. T he Award will be presented to
any amateur who has contributed to the ad­
vancement of the use of Single Side band in any
of the following fiel ds:
1. Technicall y- by development of new ci rcuits.

publ ishing of art icles. construction of eq uip-­
ment or any other similar accomplish ment.

2. Public Service-Any action which directly or
indirec tly results in a public service ernphn­
sizing the role of Single Sideband.

3, Opef<ltio n- Any achievement in this field
which will constit ute a definite wa y of pro­
mot ing s.s.b.. with special consideration to
DXpeditioners.

4. Organizat ion-The effort made by any organ­
izati on in behalf o f Single Sideband.
Designed to bri ng recognition to less pub.

licized activities of sidebunders, the awa rd will
consist of 24 beautiful ly engraved Certifica tes to
be given fr om time to time to a deserving ama­
teur or group of amateurs . In addit io n. two
Trophies will be donated in the years 1962 and
1963 to the respect ive winners of the CQ world­
\Vide 5 .5.B. Contest in a class to be determined.

Candida tes for the award will be nom inated
in the following manner : By a group of at least
fi ve duly licensed and active amateurs or by th e
SIDEBAND Editors of CQ.

The Trust Committee. which will decide the
winner o f the Award. will consist of three mem­
bers: The President of the Radio Club of Costa
Rica. the Vice-President in Charge of Interna­
tional Affairs and one other amateur nominated
by the Radio Club of Costa Rica. This Commit­
tee will consider the nominations and will an­
nounce them in CRM , the Official Organ of the
Radio Club of Costa Rica and in the SIDEBAND
Column of CQ .

The decisions of the committee are final. The
awards are free and will be sent directly from
Costa Rica to the recipient.

Ma jo r G, Ross Kent, ZS6l, fond ly known the world
over a s " Joss", one of the finest gent lema n it has
bee n our privilege to meet on sideband. The certi­
ficcte to the right of the globe signifies that, in 1937.
Jon wos mode a n Hon. tife Member of the SARl
for meri torious services rendered to the lea gue a nd

to hom ra dio.

The TI2RC Award
The T I2 RC Award is offered by a group of

friends of the late Roberto Castro. T12RC. in

tesy an d consideration. consider yourself a
missiona ry of good will. The brawl ing and
squa bbling over DX contacts th at have been on
the increa ...c lat ely mark the participan ts <.l!'>

mulish, child ish. and unfi t to he considered
members in good standing of the amateur radio
fraterni ty. Don 't you allow yoursel f to become
involved in such go ings-o n. Make it a point to
let a fellow know if his signal is helm",' par­
courteously and in a ... pirit of gOM fellowship.
Resi..t the impulse to cut the other fellow s'
throats over <J O X contact . If we ;L1 1 <I re more
courteo us. more of us will get tha t contact. th an
if we indulge in the petty bickerlngs th at have
recently become so common. If your comments
can't be constructive. keep your mouth shut !
This business of calling in with un identified
remarks d uring QSOs and pile-ups should he
curtailed. It sol ves nothing and merely raises
the temperature and tempers of all on the
frequency,

Unfo rtunately, a few of the wors t offenders in
lowering the standards of s.s.b. operatio n are the
old timers. the "Big DX men:' who should know
bette r. Many of them are the ones who violently
and vehemently resisted the trend toward s.s.b.
in its early days but now that they have made
the switch, they want everyone else to stand
aside- they are on the freq uency! And. con­
versely. many of our best sideband operators
are rank newcomers. so don' t let anyone look
down his nose at an opera tor withou t 30 years
o f experience behind him! The newcomer is
usually still imbued with the ideals of courtesy.
helpfulness. and goodwill that he read about
whe n studying fo r his license. For the betterment
of amateur radio. we hope that all amateurs will
keep these ideal s uppermost in their minds!
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Than ks to Don. \V9RRL. we can pass along
the modifica t ion procedure suggested by Ha lli­
crafters.

The famous DJ3JZ contest gong-four ou t of the six
a re sidebc nders and we have no doubt the other
two will join us soon. Left to right, Lot, DJ l BZ; Ha rdi,
OJ3JZ: Kurt, cues, Hel, DJ1BP; Rolf, DL3AO;
Wolfgan g, OJ4L1 ; and the small beauty in the fore-

g round is Hardi's little daughter .

r

Req uired :
1 ea .-1 0 K, lOW, wire·

wound
4 ea .- Screw, bin derhea d,

4-40 X 14"
4 e a.-Wa she r, lock # 4
4 ea.- Nut, hex K," 4·40

5... ,1(1, . 1,,,,,
1: ~

( r ' (Kl1 Po,..t

Pa rts
2 ea .- VR tube, OA2
2 ea.-Socket, 7 pin min.
2 ea .-470 ohm, 2W
1 ea.-2K, lOW. wire­

wound
1 eo.- 270, 2W

I. Disconnect all po wer, remo ve chassis and all
tu bes. Drill o r punch holes as shown o n
di agram.

2. Replace R" ( IK. 5 watt ) with the 2K. 10
watt and the 270 ohm . 2 watt res istors wired
in se ries to obtai n 2270 o hms.

3. Replace R;lf) ( 1500 ohms, 5 wa tt) with the
10K, 10 watt resistor.

4 . Replace resisto rs R I6 ( IK. 2 watt) a nd R n
(220 ohm . 2 watt ) with the two 470 o hm, 2
watt resisto rs . On so me units. R l7 is a 1K, 2
watt resist or.

5. M ount and wi re th e two add itio nal tu be
sockets. On th e HT-33A. remo ve connect ion
between the junction of R l~ and R IOa nd the
junc t io n o f V.. pin 2 a nd V1 pin I. These have
been del eted in the HT-33A. Ma rk I.

6 . Remo ve RI. T his is one o f the Glo bar resis­
to rs in the shie ld box containi ng the PL- 172
socket. You can get at it by remo ving the fan
bracket asse m bly. M ake sure that the re is
clearance between the fan d uct a nd fan bl ades
when re-assembling.

7. Insta ll all tubes including the OA2 tubes and
replace the chassis in the cabinet.
Step 6 m ay be o mitted since most PL- 172's

will receive eno ugh drive from exci ters having
the sa me power ca pabilit ies o f the HT-32 and
HT-37.

Operating procedure is unchanged e xcept that
fo r s.s.b . and a .m . o peration, the id ling plate
current shou ld be adjusted for 200-210 rna and
the a ud io adjusted so that the grid curren t meter
barel y flickers upwa rds o n peaks. Th is is an indi ­
cation o f the start o f " fla t- to pping" and the gain
co ntrol should not be advanced a ny further!!!

Excitation sho u ld never be applied to the
HT -33A wi th the high voltage switc h in th e OFF

position.
Don writes that it took him two hours to

ma ke the modifi cat ion and th at it was worth
e very seco nd of the time .

Sideband Around the World
Ed, K8RTW, has rendered another fine service to

the sideband fraternit y by sending a 500 watt rig
to C R7CR who had to return the one he had bor­
rowed . Ed is also the gentleman who so grac iously
permitted us all the opportunity to meet Gamboa,
CT2AH, on sideband. Many thanks from sideband­
ers everywhere. Ed! .. . Warmest congratu lations
to Tom, GD3ENK . and his XYL, upon the cele­
bra tion of their Silver wedding anniversary and
the 21 st birthday of their daughter. Tom is the
most consistent sidebander on the Isle of Man and
always puts out a fi ne signal . . . Wonder what the
" Flatters' Society" is? We understand that Oscar,
GW3EH N, is an active member of that organiza­
tion. Make a note to ask him about it next time
you hear him ... It was qu ite a co incidence to men­
tion Robbie. VQ4ERR, to Lau rie. ZS4AF only to
learn that they had worked together as pharma­
ceutical chemists in Nairobi during pre-World War
II days. Speaking of Robbie. last we heard he was
tho roughly enjoying his enforced retirement- sleep­
ing, fi shing, hunt ing. playing with his granddaug hter
- so much so that he was hoping the docto r would
not suggest his returning to work!

John ZE4JN. ran into very poo r propagation
conditions du ring his visit to the Seychelles, and ,
in one direct ion. had to head his beam into a 3.000
foot mountain. Other than d isappointment with
hamming opportunities. John had a most enjoyable
time of it . . . Roger Baines. who has been doing
such an effic ient job as QSL manager for Bryan
Bisley, is act ing as SWL manager for Andy Good­
win, ex-M P4DAA. now 5A3CAA as well as for
1\!P4BC V .. . QSL man ager for Kosie, ZS3E. here
in the States is J im, K4PUS . . . Good news for those
who wo rry about OX activity during the sunspot
minimum - Don, W0UUV, submitted a card from
Win. ZLJOX. for a contact made with Win from
Fiji as VR2CG. Don noted tha t the contact took
place during the last sunspot minimum and he
worked Win several times with ease using an indoor
antenna ' Want to try it now, Don?

Chick, Y03GK, was reported to be leaving the
air for severa l weeks in order to make some changes
in his equipment that wiJI give him higher power.
He had been using a long wire which probably
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Band Hopping

are the two pre-registration prizes : a Collins s.s.b .
sta tion in a sutrcase- Kw xt-z, I)M-2, Suitcase, Mike
and Antenna; and the new Swan s.s.b. Transceiver.
You're promised many other super prizes; techni­
cal sessions in abundance; a visit 10 the Mummy
Mountain Rad io Club station, K7LJA, one of the
best equipped in the world; and a real Western
Chuck Wagon Banquet with Senato r Barry Gold­
water as introductory speaker; plus many other
innovations. Send your preregistr ation check to
George Mezey. K7NI Y, P.O. Box 814, Sun City,
Arizona; and don't forget 10 write us when you win
a phabulous prize in Phoenix.

• CO • 9SMay, 1961

It sure was fun meeting Len. KSBGG , operating
portable out of Valdosta, Ga.• on the air. Len's XYL
is Sammye, KSt\.lG E, so you can imagine how we
like to keep up with her, Talk about busmen's holi­
days-when Len has time off from his duties as AF
jet insiructor-pilor, he takes Sammye and their tal­
ented little daughter, Laura, back home to La, in
his Cessna 172 . , . Eve r hea r of "The Fatbatters"
or is it "Fat Batters?". It 's a real lively group of
sidebanders who meet nightly on 3885 from 0200­
0330 G MT. Join the group at least 10 times and
you are considered a membe r in good stand ing with
a certificate to prove it! Those on the frequency the
night we first tuned in were W3JDG. K2UK Y, K3­
JLw. W2BD, K3AMC, WA2JC F , K3AXW. K3G ZK.
K3EBH and K3G UX . .. all very friendly and in­
teresting to hea r , . . Harry. W2JXIl , claims Ihat
he is about to retire from DX competition-c'too
rugged" sez he-but we'll lay odds that, in his usual
cou rteous and efficient manner, Harry will be upping
his total. Harry has all of Rundy's logs from Laos
and Viet Nam as well as from the latter rare spots
Rundy visited. So if you're short a confirmation. send
Harry a dime. a SASE, and of course your card
.. . Jim, K4DOZ, made a very good point in his
letter : " I am currently running over 600 watts with
a rig costing less than SISO , . , a Hea th v.f.o. driv­
ing a Heath S8·1O. driving one 837 which drives four
1625's in grounded grid. I have neve r received any­
th ing but o utstanding quality signal reports and it
looks fine on the scope. So I really chuck le when
the a.m. boys complain they can't afford to go s.s.b".
Yes, Jim has a good point and one whic h you might
well pass along to your a.m. fri ends. Everyone can
afford to go s.s.b.; there are many ways to make
the big switch just to get sta rted . . .

Should you have need of his services in one way
or anothe r when you're passing th ro ugh Hopewell
Ju nct ion. N. J ., see Frank Denning, W2RZW- he's
Justice of the Peace! . . . Vance, W40 VE, was kind
enough to pass along the news' that the Florida
Sidebanders meet on 3940 kc. each Sunday at 2200
GMT . . , Altbought the westwa rd trek of Joe,
W2HQL. was marred by storms in Arizona and a
beam and tower smashed in shipment, he is now
well set in California and giving the W6's a run for
their money in the DX race . . . And speak ing of
California, we hear tell that Dean, W8BF. is plan­
ning on a permanent move out there sometime after
June of this year . , . Wh at a pleasant surprise Jerry.
WSCM E. ex· K4SXO , had when he returned from
a trip to discover that his XYL. Shirley, was now
W5DVV, In four days. she worked 4S states and,
no doubt. earned her WAS·SSH within the week!
Welcome 10 the group. Shirley,

May is the time when "ower.. ami new antennas
bloom, Got your new beam or dipole up yet?

73. Irv and Dorothy

Phabulous Phoenix Convention
It 's westward ho to the Westward 110 Hole! in

Phoenix, Ariz, for the Southwestern Convention on
May 26, 27, and 28th . The big news for sidebanders

accounts for the fac t th at he has not been worked
100 consistently in the States ... Bill. YE3BQI'.
plans to retire from his position as Toronto H igh
School principal in June and, no doubt, is looking
fo rward 10 many more hours of hamm ing . .. We've
missed hearing Luk, YS6AZ, on s.s.b. His neighbor,
Pat. YS6AE, had been putting through a very strong
signal. so we imagine that Luk is just too busy putting
the fi nishing touches to his tra nsisto rized excite r to
do much opera ting .. . All his East Coast fri ends
have been listening diligen tly for Harry, JAtACB.
now that he has such an Improved set-up fo r 20
meters. But alas and alack, conditions to Japan have
not permitted Harry's signal to break through . . .
Francois, FBSCM , will be leaving Madagascar in
September fo r a six-month visit to France. How­
ever. we understand that s.s.b. operation from F BS­
land will be carried on by several of Francois'
feHow hams on the island . . , Dusty, G 30UY , is
with the regula r Canadian Army on duty in England.
He is an ex-YE4 , . , Bill. YOIEX, is in his glory
now that he has the 7S A-4 formerly used by Hugh,
V02AD . . . Had the pleasure of a first contact with
Sits, DUISA. who was doing a fine job taking over
F ilipino QSO chores now that Volt, DU7SY. has
made himself so scarce on s.s.b.. , , Luvo, DJIIM,
injured himself so seriously in a skiing acc ident
in March that it was fea red he would be motion­
less for two months. We know that all sidebanders
everywhere wish him a speedy recovery and hope
th at word-of-mouth reports on Luvo's condition had
you flood ing him with get-well-wishes .. , By now,
there should be regular s.s.b. activity from Port ugal ,
although. at this writing. It's still a mystery as to
the call of the operator purchasing the equipment
. . . Jo. C R6CA, has changed his address to P.O.
Box S3 2. Benguela , Angola. Jo will be pleased to
hear that when our daughter submitted one of Jo's
intricate math problems to her math teacher, the
teacher said it was the fi rs t problem he had not been
able to solve in less th an a day!

Although you can't prove it by us. we have it on
good authority ( Ron. G6LX, 3A2A Y) that there
is regula r s.s.b. activity from Monaco from the
sta tion of Hank. 3A2AH. Now if they'd just move
th at mountain that prevents Eas t Coast-Monaco
contacts. we'd be happy , , , It was fine to learn that
J im. VS4JT, was safely back in the U. K.. after a
slight misunderstanding with authorities in one of
the co untries he visited. His good friend, Wall ,
K6GMA. kept the queries going th ick and fast till
he learned of J im's safety , , . We are looking for­
ward with great pleasu re to meeting Hardi, DJ3JZ;
Rob, TG9AD; and Monte, HCIJ U, durin g their
visit to the Sideband Dinner. Following a sho rt stay
in New York City, Hardi is winging down to Haiti
to spend three weeks with his friend. HH9DL , , ,
Although we miss Mirko, YU IAD very much, it was
good to meet a new Yugoslavian sidebander in the
person of Matiya, YU2DB. Matiya is very pleasant
to chat with and put out a good signal the day we
contacted him for the first time ... Their many
friends will be happy to note the stateside address
of Pat and Jere Knudson, ex- IS GN as Fawn Ridge
Drive. Peekskill. New York. After the wonderful
months of sideband operation from Italian Somali­
land. it mus t be very frustr at ing to Pat and Jere to
just listen wh ile awai ting the ir stateside calls. Pa­
tience. dear friends -we hope it won't be too long!
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W6NAZ Honored o n TV Show
"W2LLZ. W2LLZ. this is W6 AZ call ing

you-come in. please: ' And \V2LLZ did come
in- right in th rough the door! If you saw Ralph
Edwards' show "This Is Your life" on NBC TV
Feb. 26, then you know the look of utter amaze­
ment on her face as Lenore Kingston Conn.
W6NAZ. turned from the Collins S-line station
she was operating to greet her long-time friend,
Dr. Ell iot " Butch" Weyer. W2LLZ, with whom
she has kept dail y sl eds for 15 years-and
hadn't seen in all that lime. Before that surprise
could sink in Ralph appeared beside her 10 say.
"Lenore. "This Is Your Life!"

Lenore's O~I Joe. W6~ISC. has been technical
director for the "This Is Your life" show ever
since it was sta rted and of course he was in on
the surprise. " Even so:' he commented, " 1 never
before real ized how complicated the arrange­
ments must be-I was a total wreck by the time
the night arrived!"

Lenore relates th at they got her to NBC under
the pretense th at she was to be interviewed by
Roy Neal. K6D UE, a news producer for NBC,
for an upcoming documenta ry fi lm on Hams.
They had set up a Collins S-line station in a
sma ll studio and she was to pretend to be calling
\V2llZ-then he walked in. " From there on it
was like a dream: ' says l.enore. She adds, " 1
fully realize it might have been any of a thou­
sa nd Hams, but I am deeply gra tefu l to have hit

Ralph Edwardl tells l e no re Kingltan Conn, W6NAZ.
" Thil II Your lifel " lenore ha l jUlt been lurpri led
by " Butch," W2llZ, (right) with whom Ihe'l been
keeping daily l ked, for 15 yea rs. K60UE, Roy,
(left) pretended an interview to get l enore to the

NSC It ud iol.
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the jackpot. " And while the show honored her
for all of the sen 'ice she has provided via her
Ham rig. Lenore was quick to sta te during the
program that she was only one of many- that
thousands of other Hams give of their time and
talents to help other people throu gh Ham rad io.

Of course. there were many others on the
show- OM Joe. who left his monitoring spot to
sit with Lenore throughout the program; Len­
ore's parents. and MacDonald Carey. who
sta rred with Lenore on be radio serials in Chi­
cago. Lenore was W9CHD then. having received
her Ham license in 1939; she also joined YLRL
the same year as a charter member. \Vhen she
married Joe. who was \V2~ISC in N.V.C.,
Lenore became W2NAZ. During \VW II Lenore
was chairman of the A.W.V.S., American \Vo­
men's Voluntary Services, in N.V.C. and helped
train hundreds of wom en in radio theo ry and
code. This, too. was mentioned on the program.
It was also during this time th at she became good
friends with the Weyers-"Butch," W2LLZ, and
Mina, W20VV.

Two Air Force Colonels and a Navy Chief
appeared on the show to tell of Lenore's help in
providing communications from such isolated
spots as McMurdo and Fletcher's F loat ing
Island. mostly phone patching the Gis to talk
with their families at home, A GI and his wife
and little girl came to say " tha nks" to Lenore for
transmitti ng the message that told of the little
one's arrival as a baby. Another terrific surprise
was having Takeo Hama, JA8AA, walk in; he
had been brought from northern Japan. Lenore
has held many QSOs with JA8AA and was
thrilled to meet him in person.

lenore il lurpri sed by Tckec Homo, JA8AA. who
made a hasty trip from Japan to meet her on " This
" Your life" Ihaw. Mana ger of a tele phone co n­
str uctio n co mpa ny at Sa pporo . Ick e c rece ived 0

royol welcome from U.S. Haml . W2llZ in back-
ground.



Lenore Kingston Conn , W6NAZ, surrounded by
family and friends on " This Is Your Life" show.
L. to r., Rolph Ed wo rd s, Le no re 's mother; Le no re,
ond her OM Joe, W6MSC. Second row : " Butch"
Weyer, W2LlZ; l enore's fother; Chief a nd Mrs.
Chorles landrum and Therese, who prese nted the
lei to l e no re. landrum was at McMurd o, KC4USV,
whe n his daugh ter wos born, and Leno re got word
to him via W6 NAZ. Bock row: MacDona ld Corey;
Lt. Col. Marshall He ssenmiller and Lt. Co l. Cha rles
M. laylor, fo rme r command ers of Ice Isla nd l ·J
(Bra vo); and lakeo Homo, JA8AA. Bob Purcell,
W6RGM, Lenore's bo ss at KFWB, joined the group

a few minutes la te r.

•
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Dorothy and Irv have four jr, c ps. 2 boys and
2 girls, ages ~ to 13, and how docs she manage
as much Hamming with th is family! Dorothy
has had her General license since March '56 and
except for 6 months K2M G E has been on side­
band ever since.

Among others. K5BJ U. Harriett. also was
nominated for "Side bander of the Year: ' Har­
riett writes the Y L column. "The Sideband So­
rority:' for The Sldebander,

New Certificate
W7NJS. Beth, has announced the Oregon

Elizabeth Cert ificate for proof of contacts with
fi ve "Eliza beth" YLs, or ones whose mimes are
derived from that name, such as Betty, Bessie.
Beth. T hey must have been in Oregon (home
Qrh or mo bile ) at time of contact. A seal will be
i... ..ued for proof of five adduionai co ntact s wi th
"Oregon Elizabeths." Mail QSL's or other proof
to Beth Taylor. W7NJS. Manzanita. Ore.

IColl/illued 011 page 116]

Dorothy Strauber, K2MGE, ha s been chosen " Side­
bo nde r of th e Year." She a lso is th e fi nt YL in the

world to earn CQ', " Wo rked 200" award .

)
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Year" was sponsored by the Single Sideband
Amateur Radio Assn .. whose members number
about 1200. As you all know. Dorothy is co­
editor. with OM Irv; K2H EA . of CQ's s.s.b.
department. They also edi t and publish The
Sidebander, the publicat ion of the SSBARA.

SSB Award
Sincere congratulat ions to Dorothy Strauber,

K2MGE, fo r being cho..en "Sidebander of the
Year. 196 1!" Dorothy also j..; the fi rst YL in the
world to ea rn CQ's coveted "Worked 200"
award. having received her 1:I"t confirmation of
contacts with 200 countries on two-way sideband
on Feb. 16. The contest for "Sidebander of the

F inal guest was Bob Purcell . W6RGM . who
sparked the whole thing by a letter to Edwards
suggesting Lenore for the show. Bob is president
of the Crowell-Coll ier Be Corp. as well as of
KF\VB where Lenore does he r " Purely Personal"
program. Bob commented that she has done over
6.000 tapes for thi s program-an to help others
-10 find some lost item. to contact a person. any
kind of personal help needed. (Lenore also has
had her own TV shows; she has had several of
us YLs as guests on them during conventions.}

Of course. Ralph presented Lenore with a
charm bracelet (as well as a movie projector and
tape of the program). Lenore says the bracelet
is remarkable-14 K gold. each charm an indi­
vidually-designed del ight : " My birthday on a
map of Calif.. my schools on a school house. an
engraving of a photo of my first theatrical ap­
pearance. the A.\V.V.S. era is in code. my first
call \V9CH D, our wedding bells beautifully
engraved, a book with pages listing some of the
radio shows I did in Chicago. and the prize is a
world globe with gems studding the spots where
I keep patch skeds. I am overwhelmed with it: '

And the final whollop was a gift to Lenore of
the complete S-l inc station she had been using
at the beginning of the show! 0 wonder Lenore
says she keeps th ink ing she'll wake up!

Aft er the show Ralph gave a lavish d inner
party at the Roosevelt Hotel for Lenore and Joe
and 50 of their friends-where he did another
hour of interesting emceeing.

lenore says she is receiv'ing a flood of mail
from all over the U.S.. all enthusiastic that Ham
radio gots uch a big plug. It was wonderful pub­
licity fo r Ham radio. and we all are proud and
happy that you were chosen to represent the
Hams. as well as for all you r own service to
others , l enore- it couldn't have happened to a
grander gal!
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A combination 6 and 2 meter high gain Yogi
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•
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ca,

CA)

ca)
Fig . 2- {A) Current didribution on the dipole only
wh en excited on 2 meters. (8) Directivity pattern

co rrespond ing 10 Ihe condition of fig . 2A.

the norm al "broadside" direction.
By placing the "Fidelity Phasing Stub:'

( Finco patent ) precisely cut and positioned. in
front of this element. the current distribution is
changed to th at shown in fig. 3A. Here we see
an in-phase. 3 element colinear current W<lVC­

form. The directivity pattern of this combina­
t ion ( a dipole three half wavelengths long with
the Fidel ity Phasing Stub present ) on 2 meters
will be as shown in fig. 3B.

fid, lity f'hcMQ Slob

.r

•

CA)

Fig . 3 - (A) Current distribution on th e d ipole when
Fidelity Pho sing Stub is added and e xcited on
2 meters. (8) Directivity pattern correspondi ng to

th e condition of fig . 3A.

Customaril y. a 3 dement colinca r :.mtenna
hOI ' a bi-directional pattern with the usua l nar­
row forward and rear lobes characteristic of 3
element in-phn..c operation. Approximately 3 db
gai n may be anticipa ted in both directions.

1-- - - - t ). on 2 M"er---'---i

• •

---------...-- -...
,=,,/......... ... ....... .... ....... - .

( )

Fig . l - (A) Current did rib ulion on th e dipole when
excited on 6 meters. (8) Directivity pa tte rn ce-res­

ponding to th e condition of fig . lA.

1---- t). on 6 Mele, ----~

ventiona l f igu re-eigh t pattern of a dipole excited
on the freq uency for which it is one half wave­
length long.

Since 2 meters is approxima tely the third har­
monic o f 6 meters. the same folded dipole will
he approximately three half wave lengths lon g
on 2 meters. and will have a curre nt distribu­
tion on thi s band as shown in fi g. 2A. The pol a r
directivity pattern of an element operat ing in
this mode i'i shown in fig. 2B. The pattern has
four major lobes with two small minor lobes.
The minor lobes are in the normal "broadside"
direct ion o f radiation. An antenna opera ting in
this mode will have its maximum radiat ion at
approxi mately 40 degrees in each direction from

ca)

CAl

Lee Aurick, W2QEX
Technical Editor, CQ

The Fineo Model A -62 V.H.E Antenna

T he Pineo Model A·62 Vagi, manufac tured
by the Finney Co., Bedford. Ohio. is a com­
bination 6 and 2 meter high gain Vagi of novel
design. It is novel in th at it has only one pair
of feed terminals for both bands and uses no
specia l phasing or match ing system to connect
directly to the transmitter or receiver. The an­
tenna fun ct ions as a ~ clement beam on 6 me­
ters and as an 18 ele me nt beam on 2 meters.

As shown in fi g. IA . the dri ven cleme nt of
this array is a folded dipole cu t for 6 meters.
T he dotted curve ind icates the current distribu­
tion on this e lement when it is excited at 50 me.
If thi s d ipole were fed by itself. with none of the
parasitic e lements present . the directivity pat ­
tern would be as shown in fig. IB. T his is the con-
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Fig. 6-Elements of the array that opera te on 2 me­

te rs with the Fide lity Pha sing Stub operating as
shown in fig . 3A.

reflector. In fig. 6 the folded dipole and Fidelity
Phasing Stub operate as shown in fi g. 3A.

Figure 7 shows the schematic equivalent of
fig. 6. It is three separate side-by-side 6 element
2 meter Yagis fed in phase. In an array of this
type. in addition to requiring indiv idual booms,

Howe ver. fi g. 3B indicates that the Fidelity
Phasing Stub ca n be arranged to give some front­
to-back ratio in th is 3 element colinear con­
figura tio n. Some additional forward gain is pro­
vided. A small rear lobe and some minor lobes
are still in evidence.

From this it can be seen that thc 6 meter
folded dipole, together with the Fide lity Phas­
ing Stub, can be operated as a single driven ele­
ment on 6 meters, and as 3 colinear elements
on 2 meters. T his double duty design feature is
the heart of the Finco Model A-62 combination
6 and 2 meter high-gain Vagi.

Figure 4 shows the co mposite array for both
bands. Note the folded dipole and adjacent stub.
Also shown are one reflector and two directors
for 6 meters, and one 3 element colinear re­
flector and four 3 element direc tors for 2 me­
ters.

------- --- ---- -------._._- _...__... ._..__._.._._._-

(

c

o
c

•

2 Meter Directce

I' "j
o
o
c
c

)

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

_ ._ - --- _._. .__..._.__...
------- --- --- --------

-------- --- --- --------
-_ _.__._ _ __._--

Fig . 7-The operating eq uiva lent of fig. 6. It is
effectively 3 side by side 6 element 2 meter Yogis

fed in phase.

each antenna would have its own matching sys­
tem. This would require three separate har­
nesses all fed in phase and cut to exactly equal
length. Tied to a common junction point , th is
combined arrangement would then have to be
matched to the impedance of the transmission
line. T he arrangement of fig. 6 is obviously much
simpler mechanically and electrica lly as there is
only one boom and one pair of terminals to
which the antenna is direct ly connected. How­
ever. in electrical operation. the array shown in
fig. 7 is identical with the one shown in fig. 6 if
fig. 7 is fed in ph ase and properly matched to the
transmission line system.

Precise spacing of all director elements for
both bands is required to prevent interac tion
between the two arrays. The manufacturer ap­
pears to have accomplished his design objective
in this respect also.

Your reviewer has operated one of these ar­
rays on both 6 and 2 meters for several months
at this writi ng, and measurements made in com­
parison with reference dipoles substa ntiate the
manufacturers claims of 12 to 14 db gain on 2
meters and 8 db gain on 6 meters. Our "back­
yard" antenna range compares not at all with
the elabo ra te facilities available to Pineo. but it
was interesting to observe that measurements
made in this fashion were well with in the limits
of error of the relatively simple gear employed
for this project. The antenna may be fed directly
with 300 ohm twin-lead, or may be fed with 50
or 7S ohm coax through a balun. •

1-- - 6 Meter Director---~' lI'

Fig . 4-Co mposite 6 and 2 meter a rray. Fibreglass
ins ula tors separa te the seg ments fo rming the 2 meter

di rectors o nd reflecto rs.

Ope,atinq only on 6 Mete"

- - - . Operating only on 2 MeIers
Operat ing on 6 MeIers a. 2 Meters

Fig. 5-Elements of the a rray tha t operate on 6 me'
ters to form a 4 e lemen t Yogi.

Figure S shows only the elements operating
on 6 meters with the elements in line with the
corresponding elements of fig. 4. This part of
the array operates as a conventional, high gain ,
4 eleme nt Vagi for 6 meters.

Figure 6 also has its elements drawn in line
with the co rresponding elements of fig. 4, with
only those elements operating on 2 meters
shown. This fi gure more clearly indicates the
one 3 element colinear reflector and the four 3
eleme nt colinear directors. Fiber glass insu la­
tors separate each element from its co linear
companions, and effectively form three separate
in-line directors for each coli near director, and
three separate in-line reflectors for the colinear
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Roanoke Virginia
The mem be rs or t he Roanok e Valley A . R. C. meet or

whom are rormer member.. or the now tneettve Blue
RiehlE' AmatE'ur Ra,lio Society are l ponsor inll a H a m r("fl t
which will be held in Roanoke o n Sat urda y M. y 20th
a nd Su nday Ma y 218t . Advance t ickets for the denee,
meals a nd r("flt>rvationll a re evallable and a ft YE'r can
be obtained by wrltinll to the Roanoke A. n. C. Ilt
Bo x 2002 Hoancke , V a .

TRANSMITTER HUNTS Urom page 56]

In the meantime I was lying on the sidewalk very
interested in bossing the job and complete ly unaware
of anything other than the activities in the drai n.
Quite suddenly I heard a gentleman say, "Lady can
I be of any help?" Well , I could have fa llen through
the manhole and floated down the river. I cal mly
answered, "No, thank you:' As I look back I
wonde r, "What could this man have thought?" A
lady lying on the sidewalk, looking down a drain.

We set the two Communicators into the drain
pipe, then carefully laid padding and tumbleweeds
on them to deaden the sound and cover up the dial
lights. We then proceeded 10 the nex t step in our
adventure.

The local ion for the third transmitter (the remote
transmitter' ) was about th ree hundred feet from the
storm drain and over a small hill, hidden from view.
This was powered with a six volt battery and used
a nineteen inch whip.

A dummy five element benm was put up on the
fence across the river. The end of the coax was
buried in the ground and a note which read. "You've
got the antenna - Now What?" We figured the
transmitter hunters would come directl y 10 the
dummy antenna as it was closest to our antenna in
the river.

Mecklenburg A.8.S. Inc.
Down CharlottE', North Carolina way, the dalt! ill

June 3rd and eth. On Saturday and Sunday the Meek­
le n bUI"R" Amateur hdio Society I nc. will hold th..ir
a n n u. 1 Swa pf...t at the Natlon .1 Guard A rmory . t t he
Munici pa l Airport. Everyone is In vited to brinK" their
llt"ar ami bt:> ready to take homE' more t han they brinll .

ANNOUNCEMENTS (from P"" 20]

Southwestern A.R.R.L. Convention
ThE' Hotel WE'lI t wa rd Ho In Phoe n ix, Arizona will 1~'

»E'adquartt' l"ll ror t he S . I';. A.R.R.L. Co nvl"ntio n to be
he ld on Ma y 26t h through 29t h 1961. The Conven t ion
Committee ha, lined up • grllnd .rray or liruesu, prb es
and ..xh iblu which covers all race t.8 or amateur radio,
SPf'('i.1attention ill bt"in g glven to t he XYL'I w ith tou rs.
luneheone, I hoppinlf ere. A KWM-2 will be .w.rdflJ . 11

a p rp. r t"M:i ll tra tl on p r i:r.f' . The C'OIIo t (lr I. r .... rt'll' i"tration ill
$!l.oo u nt il May h t . Arte r Ma y ) ..t , " nd " t th.· duor.
ad n.i!U1i <>n is S I O.OO. "I'..tee" Ma l"llhlllJ. K7AWI II hand­
Iina: th.,. tickt>ts. H E' ea n be loeeted at 1'. O . Ho x 7155.
Phoen ix, Ariwnl/l .

Hi-Pla ins, Kansas
The H i Pl a in, A ma teur- Radio Clu b il s ponMl ring it.

T welfth Annual H amr."t to be held on Ma y 218t .t
P la ins. Kansa '. Lalit y.... r-, n tne ete tee were tt"p"""E'n tffi
and thlll year rE'glll t r a t lon III ex pected to be bls aer and
better, Florence H e eken bu eg . KfCJ M ill the dub's 8« ­
nota ry lind she will be lir la d to forward a dditional inror_
mation f rom Kill met, " .nn ....

Columbus, Ind iana
ThE' Co lumbus A . R . C. wlll sponsor theh- 2nd annual

H am p icn ic a nd sw. p rl!tl t at Donn..r Pa rk, Co lu m bUll.
(n,ti an a . Sun.lay. Ma y 218t. For .ddi t iona l In ror mation
con tact Frank HE'I IIt'r, WUA W H , a t nHZ, Colu m bus,
In,lianll.

Publication : SPARKS

Visi' o r. & inq uirie s invited.

Moiling address: P.O . BOll( 51

Evon sville 6. Indiana

Loca l listening fr eq ; 29.6 & 145.2

Club meetings are held at Com munity Center, 8th

& Main Streeh. 1930 hours lost Wednesday of

each month .

TRI STATE AMATEURRADIO SOCIETY. INC.

NEW P& H LA-400-C
LINEAR AMPLIFIER
NOW 800 WATTS PEP

FOR ONLY '164.95

The 80 thru 10 meter bond-switching pi network i.
designed for 800 watts PEP SSB, 400 walls CWo FM
or fSK and 230 watts linear AM (controlled carrier)
or 185 watts (consta nt carrie r) with 50·70 ohm 01,11·

pul. Popular 100 wa tt SSB exc iters re quire no swampi ng
or matching networks to drive the low Z untuned
input. Grounded grid circu it uses four 1625's or 837's
on customers req uest. Metltr rea d s RF drive. pla te
curre nt, RF amps output. New modern compoct 9" X 15"
X 10 \7" 9ray cabinet al so contoins power supply using
alb's. TVI suppressed, Parasitic free.

One·Vear Warran 'y on afl Po rts and Tubes
SEE THE NEW LA ·400C AT YOU R DEALERS

lA...fOOC Kit Complete with tub es •••• •••• • •.. $ 1{).f .9$
lA-40o.C Wired and tesled • • • • • • • • • . • • • • . . $219.95

For f urther infor mation. check n umber t 9. on palir" t 26

100 • co • May, 1961
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Woll Brode '

MOUNTING KITS,

GP K-S4 0 $7 5.00
Wond.r Cround POl l

STURDY
E-Z WAY
TOWERS

Put yo ur Tribander at 41' in 70 mph
w ind (125 mph cunked dawn to 24 ').

Tilts o ...er for E·I acce ss to ."..y.
Mounts Ham-M Rotor inside towe r
hud, Tap r.dial bushing - vertical
thrust bearin g .

S.f. ,y rest lodls lower . 1 desired
he ig h' , No w eight on cab les.
E.I .A. RS-222 specs, H••vy w all struc­
tur.l stee l tube legs, solid s'.el rod
diagon al & horizontal bracing - Ire:
w e lded. SeJJ ", r ef n i, '" l) imi"~I'"

L'C ·trJ~/u,t.'

GOOD BUYS - ALL NEW

S tnd .d'QU.tll p. lta • • with . r d e..... W, r efu nd any .,,"'••••
All price• • re FOB Seer.mento. n .oo mi ni mum . r d., p le..e .

JOE PALMER
PO BOX 6 1B8 CCC, SACRAMENTO, CALIF.

. ; s trao r oJlnary 1"alun a.alt YOU In J:01"frnmtnt . urplul comPQlltn l• .
Our Ipec la lty II (1)IIll)Oflf'nu; ...e ha,·t ma!lJ" of t holf' ha rd to ftnd
Ileml that you JUIt ...oo·t . t t . d ,-e rthed elat"here In ' Ulll iu .
matnlall. Don' t bid" an:vtbln. unlll )'OU ha~e out '" B ar..aln
B ull et in '" ; ...ru e for U tod.,- . It ' l frH . X_ maltrlal II a 1" a ll ­
able to IOU for mpr. nl C"ke h and .1Imn on the oollar n lu•. H pr"
. r e IODIP t )'p k .1 nluH :

RE LA VS. all a re bnutUully ronll ructed to con 1p«1.
13 VAC m il. DPDT + SPOT. 10 .mp• • ceramle l~ $2 .89
12 ' ·DC. 640 0011. DI'DT . 20 . + ~ I'~T . 6 • • epr _I # SI .89
lJ itr " rpn t l . I, 2 -9 0000 roll•. 2 -S I' IJT sect , 2 • . ............... Itt 13.39
115 \'AC 0011. DFIJT . l .5 .mp• • neemeue leal % # $ 1.9 5
xnn. IJI'OT. 3800n coli. I .mp cent, ee , ·OC "' tt · 891'

AUD IO T RA NSfOR M E RS. I few t.Yp ll'l l n Jup•• Ill'", more .
S • OUlput. 5 K o :15n . :::!: ~ db 16-Hl.000 ep•• p..r p r .. 3tt S2.22
L ine metcn. 15KO to 6000 . 50 -10.000 l"ll i . pot _ _ I ~ .tt 6lk
2;; _ output . 8.0000 t t . 1511~5 12500. polted _4 # $1.95
Llne to w t , Tbord. 2 ·1601" I' to 3400 Iln• ...._...•....... 2:: SI .39

PLAT E &. fi LAM E NT P OWER TR A NSfO RM ERS. 115 wn.
60 t"J"(' le.

120 wet /l35 mill. 5/3 . nd 6.3 / 3. POtted _ _ _..12~ 13.79
490 wtt l1 30 mil• . 5 /: . 6 .3/3. potted _ _... • ::: n .1 9
800 el/ 175. 80 w t.P . 5 /3 . 6.3 /2 .5. 6 .1 /2.5 ._.._..............•... _t~ $4 .44
600 ~e t /350 mill. 12 .6 wi ll .mpl . polled U:: $4 .29
AUlo. 115 to 230 rcu•• 90 ••tt• . pottpd _ 7:it $2.29
11\' scope, 450 0 ~01tl /5 mill . 10 K \' nUR In l 0# S I.9 5

F I LA ME NT T RA NSF OR MER S . 11 5 vo lt u nlen ot h"r wl.. I hown.
.5 1"('t / 30 .mpl . 215 1230 prl .. ra K \ ' tne.. Chl... ,,20 tt S6.45
6.3 / 0 .6 potted. U I U on ly 3 sq In r hlllh . real I ~.It 791'
6.3/21 ampl . four _ Ind lni'l. 3 .mPI are (" t _9:tt 13.29

MI S CE LLANE OUS VALU ES••11 .re o utlt. nd lnc.
(" W '" lJ ream F lit " '" . b.nd _ldth 200 ('p i down 20 d b :t S6 .95
0 11 rond. • 15 mfd / 330 \ ' AC . 11 \ ' ceramiI' term• .._ 3:: S2.%9
BC -610 "0 meter 00111 . C -390 - A. t hree for _....•_ _ _I t: SI.79
3 AP I rathod.. ra,. t ubel .._ _ _ _..•._...•_ _ 2:: S I.45
3C24 trlotlel . ~I. a nd K . ulTman• • p.lr .... _ ...•._...•.... 2 # SS.55

and h undredl 01 other f'Qul! 1"Ilun . p pearlnll: t n
l ilt ··Barll: . ln B u ll ptln" . wene for "DUn totl .,.1

..:·z w ,\ , .
L--"";@

P.O. BO X 5767 TAMPA 5, FLOR IDA
For fu rther infor ma t ion . check n umber 20, o n pag e t 26
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La rge drain was where the antenna was installed .

•

We started promptly at eight P.M . calling, "CQ
The Hunt." The hunters were all gathered at the
park and after checking in and being sure all could
hear us they sta rted out. From our remote trans­
miner we would transmit on the high end of the
band. T he repeater receiver wou ld receive the signa l
and pipe it into the audio input of the repeater trans­
mitter which was on the low end of the band. The
repeater transmitter was licensed under a different
call.

In the middle of the hunt our six volt battery on
the remote transmitter gave out. So off to the service
station to get a new battery. This meant a wild dash
on foot. as no cars were parked in th is area. Dodg­
ing in and out behind bushes and houses and carry­
ing a six volt battery was no easy chore. In the
mean time. repeater receiver and repeater trans­
mitter were putting out a fine carrier with no aud io.
Lucky for us we were close to a service station and
it didn't take long to get ano ther battery. We did
manage to sign our call a few times before it finally
gave up.

From our vantage spo t we could see the beams
on the hunters cars twisting under the street lights.
With their spot ligh ts they promptly discovered the
dummy antenna and dug up the coax, They were
quite upset at not finding a transmitter at the end of
it. Then with a disgusted look they read the note and
proceeded looking for the hidden transmitter. They
even tried to climb the storm drain fence along the
river. but the barbed wire on the top stopped them.

About eleven thirty the seekers decided we were
neither in the river or on their side, Fina lly they
ca rne over to our side of the river, but as there was
no signal and noth ing to see they were lost again.
One seeker had a coffee can walkie talkie and a very
determined mind. He fin all y spotted the antenna in
the gutter with his spot light. He decided that the
antenna didn't go into the river so he figured it just
had to go the other way into the pipe. So after scout­
ing around for sometime on foot he heard the
vibrators purring in the still of the night. I am sure
the wa lkie talkie didn't help him in locating the
transmitter but it did help to find the antenna.

About twelve thirty the remaining hu nters finally
gave up. They were quite amazed when we told them

For fu rther in fo rmation. cheek n umber 21, o n p_a'e 126
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For furtber in fo r ma tio n. eheek number 22, on page 126
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the sto ry and showed them the three Communi­
cators. Everyone was willing to admit th at our mad
st ra tegy had rea lly worked.

Now came the clean up work. \Ve d idn't th ink the
antenna in the river would be a great loss so with
a few yanks we managed to lose the dipole in the
river. O ur cars were a ll parked away from the street
and it took lots of leg work to get the cars and pick
up all the gear. It was a wonderful hunt and we all
had lots of fun.

Our reward after a good days work? Off to a mid­
night snack and lots of discussion about the night's
fun.
P.S. Don't go look for our very favorite spot. The
Los Angeles C ity has recently put in a freeway and
nothing is left. Well, we can always say we once
had fun unde r the Hollywood Freeway. •

Big Things Urom page 57J

W8TBP; W9L1G. HAE, UB, myself. and others.
We decided to orga nize and try our hand at a
hamfest. That was the beginning:'

Following the death o f W9MKS, the club peti­
tioned the FCC who agreed to awa rd the SRRC
his call letters as the country's second memorial
station-the first bei ng a tribute to Hiram Percy
Maxim. WI AW.

Now, 5000 ca rds a re mailed to Midwest hams
and countless letters written soliciting prizes.
with work sta rt ing each January when new offi ­
cers take over. This year, the hamfest is set for
Sunday. J une 4, with President Jack Ashley,
K9KHZ. in charge.

A first time traveler to the SRRC hamfest will
spot yellow pointer signs when he nears Ottawa,
some 70 miles southwest of Chicago, and afte r
windi ng along th e Ill inois River and climbing a
few hills, he'll join a caravan of mobiles at a 4- H
ca mp with buildings full of exhibits, parking
spaces ga lo re. and a welcome committee at the
gate. F ive longtime fr iends of the club get ar­
riva ls in a holiday mood while selling tickets, .IS

they throw ca ndy and balloons in the ca rs and
shout "he llo." Once inside, the fun rea lly begins
and most families have trouble deciding what to
do first Early arriva ls will fi nd the coffee and
doughnuts free, but the kids a re anxious to get
to the game area. Mom wants to head for the
ladi es' contests and carry ofT a few prizes. and
the 0 :-'1, well, he just doesn't know where 10
start . He really ought to d rop the ticket stubs in
the prize box for afternoon drawings before pe­
rusing the exhibits of new gear and gathe ring
pamphlets; but chances are he'll head for "ba r­
gain a lley:' a fabulous collection o f surplus gear
brought in for swapping and selling. A new­
comer will catch h is breath a t the sight of some
100 ca rs backed up. forming a lane. with eq uip­
ment of a ll kinds tumbling from trunks onto the
ground.

"You can find anything you want to buy:' said
o ne excited Novice. "and even if you're broke ,
it's st ill fun to look."

Foll owing basket lunches, barbecue parties. or
snacks from the concession stand, the SRRC

STANDARD RELAYS: DK60. DK69·G,
DK60·2C and DK60-G2C _ Priced
from $12.45.

Also available with Type C, THe,
BNC, N &. UHF ccnnectcrs.
May be had with weatherproof
bcxee for exterior use. Also with
,aDied. multiple switch a r ranle­
ment for remote control aelectlon
o r antennas.

PRICED FRO~ •• • , $12.45

Outslandina: fa vo r ite for amateun ••• Versat ile com­
binations fOl"'lndu.tr lals! Low VSWR _ lea. than 1.15:1
from. 0 to 500 mc. LOW LOSSES • • • Hia:b 'Contact
PressUt'd:. LOW CROSS·TALK throua:b use of patented
" Isolated connector" a rrangement. HIGH POWER RAT­
ING. All coils encapsuled In epoxy restn for q uie ter
operation and r ealatance to moisture.

DOW-KEY COMPANY
Thief Riyer hils. Minnesot"

• UNCONDITIONAL
GUARANTEE f~
cne ,.ea r . (We
will repair II
fault,. wltbln 1
year.)

.. See one of our
100 deale~ and
dlstrlbuton In U.
S. and Canacla f~

('ataloe sh~tl or
w rite:

The Saskatchewan Amateur Ra·

dio Leag ue welcomes all visiting

rad io amateurs and their families
•

to Saskatchewan the land of wheat

and holiday fun . If mobiling, the

net f re<juency is 3780 and net meets

at 1830 daily, but call in any time!

1961 H amfest is June 30, July 1

and 2 a t the well known Prince

Albert National Park. If you are

planning to visit our fair country

let us know at the SARL, Box 80 1,

Saskatoon, Saskatchewan, Canada

. . . drive carefully and keep your

lingers out of the HV ...

s.A.R. L.



Phone Results [from page 65]
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Q ualified engineers will develop a back­
ground in Ionospheric Physics and the
study of Backscatter Phenomena through
a train ing pr ogram in our Hyattsv ille ,
Maryland, Electro-Physics Laboratories,
Engineers selected will have ample op­
portunity to develop professionally as part
of a team extending experiments of the
Research and Development Department to
the field in both domestic and overseas
assignments,

COMMUN ICATIONS
FIELD STATION ENGINEERS

1'''tOIl D'' )'
91 .908 1';'0 43 68 C
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( Club SI.l;on)

';'860 113 I. U B
( Club SI.lion)

2: ;';% 5] 15 %I C
(Club 51.1;on)

.'1 old<JI'io
I:0 5KAA. 25.1-1] %30 %6 63 C

(Club 51.1;on)
lilrai.. .

l:B.;KAB. 10! .8';'1I 3.50 .u 11 3 C
( Club 5t.t;on)

.... 10 6-1 I S 30 C
(Club 51.t;on )

Oceania

.' "n lt"r lon d.
I'II)IIU' ,5.MO 69 19 41 8

( Club Sl al;on)

.' 0""""" Ird ond
C,13(;Dt"· 5.5.080 181 47 133 8

rc ucnr . GI3CVH.
GUnA . GIlGSB,

cun.v, GI3JGl. G I30:\F J

.' _ Ka y
LA n.: ' U JI.%O 188 J:) 63 u

H .A .il:F. L\7SG
I.."; ' "G. LA,l"C )

P OI'fll, a '
CTlF.'I' . 2$8 ,160 618 58 16% Co

( CT I EY . cTln:)

SK'ed",.
SI"jA U' 59.400 311 40 110 C

(Club Station)
S~I;jAZU 9238 10-1 18 4-l It

( S ~15AZU. S\l S nG~I )

lJ. S. S. R .

Ch ri. ' mlU 11i" ..d
\'1l31.. A 128.560 567 38 42 n

( \" R31.. KH6n FC)

South America

UB .>K DS

A,...",;n
J660 '6 U 28 B

(I. S . S . R.

C:....hos lol ·"lri..
OK IKKU '

Gunl

O H%A"' ·

g·U8';' 339 sc I U B
(C lub SlI li,m)

J:.. ,lor.d
GUClI ' 24.7 :>0 1.3 26 73 B UA6KTII

((;3I.(H. G3LE Y.
cn.se. G3;":"" . G3:\CY )

Cl O H !!1 16 .,6:>3 ]60 %% 69 B
U;31flG . G3J P:".
G31.!!IS. G3~IZU.

G3:\ KI . G30 \lG. G],"X\"l
G3:\GZ l i.tl 6 1%826 61 B U R! K "-"

IG]KTC, G3:" AC)
]llOI 60 16 ..0 B

l G U B t . GZA HC)
l "i..la,..1
12:;;0. II. %-I ;) A
( OIl 2KH . O IUKK )
Fralt('e

102.160 389 .... 100 B
( F3j . ". F3EG. F9. "m

88.0 Z0 ]20 "II II" B
( F9WK. F ; BK )

Asialte
UA OK KO ' I3.6SO 1I ;; :!8 ' 2 n

( C lub Station )
VAOKI A 680 %6 <} 1l 8

(Club St at i.. n)
VA OK '.. '" 46! ' 0 .i 6-

(Clu b Sial ion)

A:<'f'~jj4l'

L: D6KAn ' 9 1.46-1 "-19 I':' 57­
( Club Stat ion)

GPOr~u.

UF6KA'" 20,119 127 16 U C
( Clu b 5tat i"n )

UC6KAA

Europe

C ..rmallY
nnvn- 211 ~. 1 2" ..6; 83 iss C

( 1JJ3 \ 'M. DJlIII>. DLH:Il .
D1.I CX, IH.3AO, D UJZ )

OL6KE 18. t:!4 155 2'; 67­

l ud y
1I0..'U. 63,806 3'>3 41 81 C

(K2 \'AL. K8KSU . KOLR S)
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EE degree or equiva lent, consisting of
combined civilia n or military technical
school is req uired. Experience as a Field
or Project Eng ineer with valid 1st or 2nd
closs FCC lice nse is essentia l for senior
level positions. A good comma nd of some
of the fo llowing is most desira ble:

Interested e ngineers must be willing to
accept a ssignments in areas where de ­
pendents a re not permitted for periods up
to one year . Differential paid for over,
seas assignments.

Please send r esume to :
Mr. Robert J. Reid

Professional Employment, Dept , 432

Radar; HF long Distance or Meteor.
burst Communications Systems; Scatter
Systems; Propagation Predicti on; Iono­
spheric Sounder Operations; RDF Sys­
tems; Short Wave (Am ateur) Radio .

VH2DK
YV 5AK
ZS6AFJ
ZS60 M
9Q5CK
KV..BQ

Africa

G] HTA . 2,5';'6 240 ..6 116 B
( G3II TA. G301K. GlJ"" )

Ge'f""'O")'
OI.lHC· 180 .<»8 us 69 1';'9 B

(DU IIC. Dj30U. OU'I\".
nJ,UJT . Ut6:\ K. DUGU)

DI.4 HAO . 11 ';' .688 ..... ,,5 133 B
\ IJ I.4 AG. n U ""K .

IH .4G"'". n U PIl . nU1:K )
IH.4\'''' 100.MO 3.';' 51 121 ­

t 'iro;.. ..
UU5K UU. 60.965 3]] ]5 102 C

l <:lub 51 .lion)

Er;ttea
..:T 2US. 2.;R.4Z7 471 57 136 D

l \\"]:\ II K. \\'-I!HI S, . '4H ; Z.
" ·"C.UM, K5YCU. K9"1.I )

MULTI-OPERATOR
Multi-Transmitter

AmericaNorth

Our thanks to the fo llowing stations for se ndi ng
us their logs for checking purposes.
WIRWU K~T(;A (:3J F O P A DTV
W 2GT K9J Et. G:JM W Z URS· 2J.15j
W 5ED X CE ICK HKaTZ V E 3D Y H
K 6MQG SK L--A·1623 L U9U AH VK6VK
W 7A WD EA6AR OYjHL VQ2EW
W 7K Ol ElIQ PAOWFS VQ3GL

I'"i''''' "",,,t...
K2GL· ]&3.11% -1118 10. 206 0

I K:GL. "" 2GUI,
lI..nwc, ' "2: IIQL. KrfXC)

' "3AOU · 136.';'99 %69 .9 14% 0
" "lAOH . ' "3UUI .

"'"3:\I \ 'Q, "" 3Q J J. wauax.
""3\"KO. '-3"CIl . K] DKD )

Hr;.uh J"irlfi" 1. la" d.
\"P %\'H . 3';' .024 252 40 M D

( \'I' Il I •• H'IlB :" . \,PIlE:" .
"" I l\'Il A. " "2Y TH , . "2YTI )

em...da
\" f.6IlY / 6· 51l,40 64 26 28 C

1\ "f.6 RY , \' F.6 i1i X.
n :6S7. , \ "E6TP j

Europe
Ell lfland

GIl 2S!oI - 186.660 457 M 180 II
(Club Sl.tion )



committee puts o n an entertai ning program , Be­
sides int roductions a nd speakers. added aurae­
tions keep hamfeslers guessing. For instance. if
the wind is right a nd his plane in flying sha pe,
good- na tured K9J A \V, Sonny Hindso n, showe r'!
tickets from the sky en tit ling fi nders to collect a
variet y o f prizes. Of co urse, the big stuff is d is­
tributed <it the last hou r drawing. and tha nks to
a n active com mittee and coopera ting dealers and
ma nufacturers, jubilant hams carry off valuable
prizes including perhaps a beam. tower, receiver,
or transmitter,

"We don't try to make money:' says W9QI.Z.
" We just like to break even and see that everyone
has a good ti me:'

And if yo u do n't believe it, just drop o ve r to
Ottawa on June 4; you wo n't be d isappointed. _

NC.270 [from page 601

be read in 10 minutes. I suppose there arc very
few hams who would read 18 pages of data be­
fore o pe ra ting their new receiver.

Yo ur reviewer was disappointed not to fi nd
an accessory socket on th e rear apro n. This fea­
ture would be particularly usefu l s ince the excel ­
lent sensitivity o f this rece iver o n 50 mc could
be expected to enco urage 220 me, and higher,
enthusiasts to ut ilize the 4 me coverage of thi..;
band .

F or a period of months this receiver has been
o pera ted on all bands from 3.5 mc to 50 me, as
well as o n 144 me by means of a converter, a nd
o n a.m., c.w.. a nd s.s.b. It is an extremely stable
a nd sensi t ive receiver wit h many o pera ting con­
venie nces a nd is capable o f performing well in
any mode of communication. _STILL LIGHTER .. •

LIGHT •••

Boom Mike Head set -s-Li gh t 4 oz.
pa ralh-l co n nected rece ivers trans­
m it sou nd direc tly to ca rs through
a djust a ble lone arms . Rubber or
p lastic ti p " b lock b a c kground
noise w it hou t pre-ssure, a llowin g
conti n uous commun ication under
t h e most di ff icult co n d it ions.
Available wit h a wido choice of

gCI1l'm l or s pecia l pur pose microphones . l\ like boom .
angled for 1)(>81 p ic k u p , h ug 360 0 sw ive l. Idea l ht'jHhwt
for mohile use, Im peda n ce: 500 o h ms. Freque-ncy
response: 50 to 5000 cps. Senslt ivit y : 11<1 d b a bove
.0002 d Ylll'S per sq . em . for 1 m ill iwatt in put.

SUPERIO R IT Y IN SOU ND

FIDELITY .•. FOR HAMS WITH A
LIKING FOR LIGHTNESS

LIGHTER •• •

Twin set - F AA a p proved, t he 1.6
oz. 'Twinsct is standard on a ir­
Iinee: fits a ny ama teu r. e xper i­
m enial or co m mercia I inatallat ion.
The li ghtest twi n magnet ic receiver
headset eve r m ade! Sound is piped
through a djusta b le to m ' a r m . Ear­

tips block o ut bac k ground w ithou t touching ca rs ,
S tanda rd f}' cord a nd p hone plug or o ptiona l co rd
with volume con t rol. Frr-quency respo nsec 50 to SOOO
cps . Sensitivity : 101 d h above .0002 d y nes per sq .
em . for 10 microwatt a input.

160 Vertical [frolll paKc 53J

at the high impedance point ) d ue to various
resonances of guy wires, cables etc. The proper
dip is one which is smooth as you go through
resona nce, not one which wi ll pu ll the grid d ip­
per o ut o f osci llation.

This sa me sche me can he used for SO a nd 40
meters using sho rter gamma rods and sm alle r
gamma capacitors . Why let a perfectly gO<.'KJ ver­
tical go to waste ? •

Salid State Urom page 33)

zation in the direction of maximum signal
sho uld be determined by rotating the receiving
antenna abou t its ax is. \Vhcn measu ring a nte n­
nas, the unit should, of course, be oriented to
produce the desired polarizat ion.

Total power drain is a bout J8 mw ( 6v @ 3
rna ), so with normal use the batteries can be ex­
pected to last t heir shelf life. Natu ra lly, with
this lo w power input, yo u won't get an indica­
tion o n a field st re ngth meter. Rut with a ny
receiver worthy of the name. yo u'll have plenty
o f signa l at dist ances a round a few hu nd red feet.
If more signa l is requ ired, the unit may be
placed at the focus o f a parabolic reflector. _

LIG HTEST •••

Sri' y our jobber today for superior quality comm uni­
cations accessories • . , by T F.u:x! Or, writ" for intor­
motion to:

Tele -F i- T ruc dimensional sou nd
and aO% better understanding
wit h t his H oz. set because of
a 1 rnillis('txmd dela y in sou nd
reaching car opposit e receiver. He ­
placeable ea r tips. Change from
headset to a ccessory ear-set in !K'C­

o nda. S tandard p hone plug a nd 5' cord incl ud ed .
'Tele-Ft ch in ba nd usable w ith a ll TELE X t ra nsistor
rece ivers. Frequency response: 50 to 5000 c ps. Sensi­
tivity: Comfortable at 1 milliwatt.

Communications Accessorie s Division

D.pt. CA.-307. Tel•• Parle. St. Paul t , Minn.~ta
F or f urther In for mation , cheek n umber 23, u n pa lCe 126

Mo n o s e t - Under -chin 1.1 oz . set
( features remova b le eer ttpe, o p -

tional volume con t rols. Durable
a lu m in u m co nst ruct io n. ~fono!\('t

has 5' cord a nd standa rd p lug.
Frequency response: UN) to 5000
CJ.»i. Ht.'l1sitivity : 88 db abo ve .0002

d y nes per sq . C IIl . for }O mlcrowau s input.

104 • CQ • May, 1961
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"CALL ME
for

Personal Service"

"CALL ME
for

Personal Service"

r ed Henry
W6UOU

los Angeles
GRanite 7·6701

TRADE-INS

S/L1NE,

,,,,,,,,,

I
•,
••••••••

KWM·2 Transceiver $1 150.00
325·1 Transmitter 666.00
516F·2 AC Power Supply ............................ 115.00
5 16E·l 12 V DC Power Supply .................... 270.00
755-1 Receiver 520.00
312B-3 Speaker ... .. .. .... .. ... 32.00
312B-4 Spea ker Console 195.00
305-1 linear Ampli fi er 1556.00

Write. phone 0' .,i.it eifh.r 110'. todor'
Inq ui, i•• & orders fro m military nwn

and oth.,. olll.id. USA, wonted.

ON

,,,,,,,,,,

Because we finance
our own terms .••
• Only 6% a year finance cost
• 20 months Dr longer to pay
• Only 10% do wn (or your trade-in as

down payment)
• No finance charges if paid with in 90

days
• Reduced charges if paid off ahead of

time
• You get more flex ib ility of financ ing

in the future (such as re-financ ing)
because we handle our own financ ing

A-I Reconditioned
Apparatus

Worlel ' s Lorgest Distributors 01 Short Wove Receivers

OP£N NOW THE 3rd HENRY RADIO STORE 931 N. Euclid A..... Anaheim. Calif.
F or f urther information" cheek number- 24. on page 126

Ma y, 19 6 1 • CQ • l OS

WORLD'S
BEST TERMS

Nearly all makes and models. Big savi ngs!
Ten day trial-90 day warranty. 90 day full
trade back on new apparatus. Write far
bull etin.

Bob Henry
W¢ARA
Butler, Mo.
ORcha rd 9·3 127
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2 meter transistor
CONVERTER
crystal controlled

• Noise figure 5 db or less
(4 .5 db typ ical)

• .3 uv or better sensitivity

• Low current drain
16 ma @ 12 VDC

• 5 new low-noise
Philca VHF transi stors

• Epoxy fibergloss
pri nted circu it board

• Compact, mounts in
5 '/4 x 3 x 2Va M in ibox

Kit (wi thout case) $39 .9 5
Assembled-Aligned • $49 .9 5

Kit, iridited case, RF and
power connectors . $45 .95
Assemb led-Aligned $54 .9 5

Spedfy input Qnd out put freque ncies with order.
Outp uls a ..ailoble from 1 to 30 Me. All prices
incl"de crystal.

F'or- f u rther In formation, check nu mber 25. on paa-e 126
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Tube Tester l/rom page 471

adjusted so that the listed plate current value
is not exceeded. The shunt control and the bias
(control "R") setting required for a GOOD Indi­
cat ion should be recorded for future usc.

Construction
The actua l construction. physical size and tube

sockets used will depend on your own require­
ments. Use of loctal and acorn tubes might not
be anticipa ted as well as the large 7 pin lubes
such as the 829B or 832. Subminiature sockets
might be included. An extra set of banana jacks
might be added for GRID 3 if desired.

The unit was constructed on a sheet of alumi­
num 6" x 9" but might also be built on a strong
phenolic or bakelite sheer. This would eliminate
the need of insulating the banana jacks.

locate and mount the banana jacks as shown
in the schematic of fig. I. When the aluminum
chassis is used be sure to insulate the jacks and
employ grommets for the grid leads. Number
and label all the leads and jacks with decals.
Abo be sure to make the leads long enough to
reach aoy of the jacks on the panel. •

Suppressed Carrier [from page 51]

frequency for the drive requirements.
The frequency dial calibration must now be

multiplied by a factor of two in which cast the
sett ings for the 40 meter phone band exterrni ties
reference to the dial would be 3.6 to 3.65 me.

In closing, may I suggest some interesting
experiments ot hers may desire to try . For ex­
ample. the shorting of the 50K resistor inserts
carrier for tuning purposes and with the addition
of a keying relay or a change in potential ba l­
ance of the beam deflecting electrodes by a small
dry battery and resistive network for this
function the procedure may be used for c.w.
operation.

Another experiment would be to use a 7 me
BC-459 Comma nd transmitter chassis for the
construction of a three band d.s.b. transmitter.
The original frequency range of the BC-459
adequately covers the 40 meter band. the X 2
multiplication covering the 20 meter band. and
the X 3 multiplication covering the 15 meter
band. Two points will require further considera­
tion than was necessary on the above experi­
mental transmitter. First. the oscillator sta bility
requirement is a little more severe because of
the X 3 multipl icat ion factor 00 the 15 meter
band and a second frequency spread control
for the osci llator would be required to provide
adequate dial frequency change on the 20 and
15 meter bands.

Upon the examination of the Fourier Analysis
made for a thin pulse. it was seen that harmonics
appea r infin ite in number and of equal size. It
would be interesting to drive a balanced modu­
lator of the 6AR8 type and study the limitat ions
of such u unit and examine the possibil it ies of
continuous frequency coverage from a single
varia ble frequency oscillator. •
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8.95

•

THE DREAM RECEIVER FOR TODAY'S
CROWDED BANDS AND AT AN IDEAL PRICE

7.95~~

MODEL TM·14
FIELD STRENGTH METER
Complete. no wires to connect.
Monitor transmitter outpu t ,
check antennas, etc. Perfect
for mobile, provided with mag­
net ic feet.

• TUNES 550 KCS TO 30 MCS IN FOUR BANDS
• BUILT-IN Q·MULTlPLIER FOR CROWOED PHDNE DPERATION
• CALIBRATED ElECTRICAL BANDSPREAD ON AMATEUR BANDS 8D

THRU 1D METERS • STABLE OSCILLATDR AND BFO FDR CLEAR
CW AND SSB RECEPTlDN • BUILT·IN EDGEWISE S·METER

24.50

MODEL HE-26
HYBRI D PHONE PATCH
Perfect for AM·SSB Phone Patch
operat ion. VU Met er monitors
line revet for Q5 phone patches.
An unmatched low-

MODEL TM·15
WAVE METER

Checks transmitter output for
harmonics, paris it ic$, and cut­
of-band operati on. Prov id ed
wit h magnetic feet. Perfect for
the novice.

99.50

AN UNHEARD OF BREAKTHROUGH IN THE COMMUNICATIONS RECEIVER FIELD
THE LAFAYETTE HE·30

37.50
HE·28 RF WAnMETER

AND SWR BRIDGE
150 watts full scale-Built-In
dummy load-Wattmeter :':5%
to 54 meso SWR :::5% for in
line use.

• ~.A."Y":E:"I""I":E: 165-08 LIBERTY AVENUE, JAMAICA33, N. Y.
ZIJ. ~ .A. ~ X «> OTHER LOCATIONS - - - -

NEW YDRK, N. Y'I NEWARK, N. J. I BRONX, N. Y. IPARAMUS, N. J' I 80STON, MASS. I PLAINFIElD, N. J.
100 6th Avenue 24 Central Avenue 542 E. Fordham Rd. 182Roule 17 llD Federal Street 139 W. 2nd Street

---------------~--------------------------------------. I Lafayette Radio DepL CE-l P.O. Box 190 Jamaica 31, N. Y.
. FREE 324-Page; 0 $ _ EncIOS«!. Send Stock # ._ __._._........ 0 Rush fREE 324 Poge Catalog 610

1961 I 0 $ _ Down Payment Enclosed for Stock # .._ _ _ .
Calalol No. 610 i Lafayette Easy Pay APplication Will Be Forwarded Upon Receipt of Down Payment

~
I "'.m.

Cut Out & Paste I Addr... _
on Post Card i CI" zan. Stilt.

For f u rthe r infor-marlon , check nu mber 26 , on p. Ke 126
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PROFESSIONAL
HAM GEAR

SERVICING
The belt man to service your hom gear is Q

licensed hom who specia/ile. in servicing. Tha t ' ,

what we o r. at Emp ire .

We have th. q IJo /it y replacemen' p a rts, the ted

ins truments, the licensed manpower-ond the long,

d i"e'sified ellperience-to give your g eor tho ro ug h

p ro'e u ;o no l cor• . That' . why we O rl~ foctory-outhor.

teed to service ma ny ham line , including Gonset,

Heath, Ho l1 icra fte r , Ho mmo rlund . Globe , Inle rno­

tio na I Crysta l, Cenlral Elect ro nics.

Fo r any se rvice p roblem, drop in, call or write

to Run , K2RLY. Or cut out this a d and poste it o n

the bock of o ne piece o f you r geor 0 1 a remind.r.

(See page 151, Nov. 1960 CQ )

Empire State Electronics
139-40 HillSIDE AVE NUE., JAMAICA, NEW YORK

For fu r ther informa t ion. ebeek n umber 27, on p all'e 126

--- GIA NT 1961
204 PAGE

CATALOG
~ SAv( "".

SMoON B·"
$EUClEO

\

KITS

,II HI-' l ANO
S'fE REO
mu,&(~ ",
eOMPONiN'TS

TOP VALUU
III POWU.
ANI) IWlD

TOOLS

PAGES
OJ: IAR6"IU ~
uor III AllY
OlMIlUTA\.Oi

BURSTEIN-APPLEBEE CO.
Dep' Ca, 1012 McGee St.. .:."••• City 6. M• • l
o Send t 'rroe 1961 8-A Catalog No. 611 I

IS ame I

I
Addres. _ ._ _~ _~~.._ _ .• :

c i t )· _ _~.._ _._ _ _St B t e I
1 - - - - - - - - - - - --- - - - I

F or lurth("r Info rmat ion. eheck n umber- 28. on p Rll'e 126
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400 W. Linear Urom page 3 1]

tage is that their resista nce changes considerably
as the current through them varies. and thi... re­
qu ires that tuning adjustme nts be done so mewha t
slowly and in successive steps because of the
thermal lag of the lamp filaments. The la mps
themselves indicate if you are tun ing too rap­
idly: if their brilliance changes after you have
stopped tun ing. a retuning is ind icated.

A 120 volt . 150 walt lamp has a resistance.
at normal brilliance, close to JOO ohms. Two
such lamps in parallel. or a single 120 volt. 300
walt lamp for that matter. will therefore have a
resist ance close to 50 ohms. Such is a suitable
dumm y load for this amplifie r because the r.f.
output is sufficient to ope rate them at normal
bri lliance. Likewi se. two 120 ..-o lt, 150 wall
lamps in series will p rovide a 200 ohm load.
Two 300 watt lamps in series. however. will not
provide a 100 ohm load because the total lam p
wattage would be considerably more than the
amplifier is capable of putting out. and the
lamps will therefore opera te at much less th an
normal brilliancy. causing their res istance to be
much lower.

Results
To get the feel of tuning the amplifier. 40

meters is a good band on wh ich to sta rt. Apply
reduced plate voltage, as described in the power
supply section above. With the pi-output padd ing
capacitors and the vacuum padd ing capacitor
switched ou t, all bandswitches set in the 40 meter
posit ion. and the du mmy 100td connected. set the
pi-output va riable capaci tor to about hal f sca le.
Apply r.f. d rive and tu ne the 814 plate capacitor
for maximum 803 plate current. T hen tune the
803 plate capacitor for maximum r.f. output as
indi cated by the glow of the dummy load lamps.
Remove the r.f. drive from the exciter a nd con,
nect full plate voltage to the amplifier. T rim the
814 tank capacitor for max imum output ; then
try various combinations in 803 plate tuning by
arbitrarily chang ing the output variable capacitor
a litt le a nd retuning the plate capacitor for maxi­
mum ou tput. T here will be many combinations
which will prod uce good d . output. but only a
few at wh ich the effi ciency and r.f. ou tput arc
maximum. Arte r the checkout with the dummy
load. the amplifier is read y for use. Follow the
same procedure of trying different combinations
of pi-output capacity and 803 plate tuning ca­
pacit y for maximum ante nna current. A single
setting of pi-output capacit y should be sufficie nt
for anyone phone or c.w. ba nd. but retune both
plate capacito rs for maximum output when going
to different parts of the band.

Before doing any extended operating. check
for TV I. which would be an indicat ion of para­
sitics if the amplifie r is on 80, 40, o r 20 meters.
The remedy for possible parasitics has been in­
dicated earlier in the article. •



AND a s Northern New Engla nd 's lea d in g d idribulor. stoch All LEADING
tiNES . Twe lve licensed Ho rn s 10 serve you with on Engi neering Depo rtm ent 10
ma inta in equ ipmen l p urcha sed from us. Co nta d us TODAY. let us d emonstra te
26 years as •••

FRIENDLY

EVANS ~

.. YOU R

TAKES USED EQUIPMENT IN TRADE
HAS LIBERAL TIME PAYMENT PLAN

For f u rther Information, ch eck n u mber 29. on page 126

THE NEW SPACE RAIDER BEAM - A BEAUTIFUL JOB!

r

Noth ing hO$ b een spored to p rovide ma ximum q ua lity, ma ximum performance end long life in th e new SPACE RAIDER
BEAMS. The, . stu rdy ante nnos ho ve a bu ilt ·i n rug ged n. " unmatche d in onything be ing offe red to Ho rns a nywhere Ci t
any price.
SPACE RAIDER BEAMS o r. pr.-tun~ C1nd motch ing ~tion come, pl"e _resonoted $0 Ihot whe n o n em bl.d OCCOl'd ing
to simple ins tructions the a nte nna is all feody to go a nd ....ill provide unity SWR in the midd le of th e bond topet' ing
to len thon 11,"2 to I at bond .d~s. Optimum fo rword goin and fron t ·to-bock fot io or. s tondord on SPACE RAIDER
8EAMS os is shown together w ith general specificat ions in the tob le below.

10 METER BAND
8·10·3-3 El ement. 11/.." 0 .0. Cenler Sections; 1" 0 .0 . od justob le e nd sec t ions.
80 0m; 2" 0 .0. 12" long . •17••17 wave length spa cing. Forw o rd go in; 8 0 .8.
Front / bock rot io; 20 0 .8. 34.50 16 Ibs.
8·1 0 -" -" Element. l 1j.. .. 0 .0. Centet' s.ctions, 1" 0 .0. odiustable end sections.
800m; 2" 0 .0 . 18' long . .17· .17· .17. Fo rward goin; 9 .5 0 .8 . Front / b ock ratio;
30 0 .8. 44 .50 21 Ibs .

15 METER BAND
end sections. 800 m; 2" 0 .0. 12' long . .12 ·.12

44 .S0 19 Ibs,
section s. 800m; 2" 0 .0. 18' long..17•. 17 . .17

54.50 27 Ibs.

8·15·3-3 Element . l lf.." 0 .0. Center Secti ons, 1" 0 .0. odjustobl e
wovelength spoc ing . Forw ord goi n; 8 0 .8 . Front/ bock rot io; 20 0 .8.
8·15·"-" Element. I 1j.. .. 0 .0. Center Sections. 1" 0 .0 . odjus toble end
wavelength spacing. Forw ord gain; 9.5 0 .8. Fro nt / bock ratio; 30 0 .8.

20 METER BAND
8 -20 ·3-3 E h~me"t. 11/.. .. 0 .0 . Ce"ter Sectio"s, 1" 0 .0 . a nd 3A" 0 .0. ad justable end sectio"s. 8ooms; 2 " 0 .0. 18'
long. .12· .12 wave length spoci"9 Forward gain; 8 D.B., Fro " t / bock rotio; 20 0 .8. 54 .50 23 lbs,

PREPAID SHI PM ENT U.S.A. - DIR ECT INQ UIR IES TO
1076 EAST W ALNUT STREET, PASADE NA, CALIFORNIA

. 'or f u r ther in fo r ma tion . check nu mber 32. on page 126
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(City ) (Zone) (Slo te )
3. Cut out this whole box a nd moil il to : CQ Magazine,

300 W . .(3 St.• New Yo rk 36. N . Y.

(Numbe r a"d stre. ' - or Ro ute)

(No me)

ARE YOU MOVING?
If you ellpect to move, o"d IF you k" o w your new
a d dress no w , and IF you don' t wo" ' 10 min O"y inue
of CQ here o re three Ihi"9 S you CO" do right " o wl
1. Teor your n cme o" d add ress label off the wra p per

of this iuue and pas le it In this box rig ht over these
word s, or mak e 0 co mple le o"d acc urate co py of
you r o ld addreu lobel

2. Print your nerne a"d NEW posl o ffi ce oddress in the
li"es below

for this em blem 011 CQ
in yo u r favorit e
ham dealer.

Look
Handbooks
hookshop ()l'



OX Urom page 68]

Sunspot Cycle
The Zurich Solar Observatory reports a

monthly sunspot number of 43.5 for February
1961. This results in a 12 month smoothed sun­
spot number of 101. cen tered on August 1960.

A smoothed sunspot number of 77 is predicted
for May 1961, as the present cycle continues to
decline.

The 6 X 6 Award

T he Kroonstad OX C lub wish to bring to
your notice their 6 x 6 Award, This award proves
all round OX ability on both c.w. and phone
inasmuch as a certain number of countries are
to be worked on all continents in both modes of
transmission.

The rules of the award are as follows:
The 6 X6 Award is available to all ama­
teurs who have proof of contact with six
separate countries o n each of the six con­
tinents, O n each continent 3 must be on
phone and 3 must be on c.w.. that is. a
tota l of 18 countries contacted o n c.w. and
18 countries contacted on phone. all
different.
Endorsements in the form of colored seals

will be available for 12 and 18 countries on each
cont inent and under the same conditions as the
origina l award. i.e. half phone and half c.w.

QSL's need not be sent with the applica tion if
it is signed either by two other ama teurs or an
officia l of a recognized amateur club. The Kroon­
stad OX C lub reserve the right. however, to re­
quest any QSL's from the applica nt.

The cost of the award is 5 IRe 's or 2/6 plus
I IRe or 6d for each endorsement seal. For the
U,S.A.• the award will be sent air mail for $1.00.

Apply 10 the Kroonstad DX Club, P. O. Box
378, Kroon stad, South Africa.

(Tn< ZS4MG)
73. es OX, Urb, W20EC

Propagation [from page 77]

Sunspot Story
Check the T able of Contents of this month's

CQ for the second installment of "The Sunspot
Story; Cycle 19; The Declining Years." Part II of
this specia l report by Jacobs and Leinwoll, dis­
cusses sunspots and the sunspot cycle in con­
siderable detail. Besides pointing out how sun­
spots affect the ionosphere and shortwave
propagat ion conditions. the authors give their
predict ion of sola r activity for the remainder of
the cycle. wh ich they expect will reach a mini­
mum during early 1965. The report also hints
tha t solar activity during the remainder of the'
present century may remain at rel atively low'
levels.

Don't miss th is special report which sho uld
he of inte rest to a ll amateurs. I

73. George. W3ASK

TRANS-CITER

POWER SUPPLY

RECEIVER

CHOSEN
for use aboard the S.S. HOPEl

MIJ~/- MOBILE
. ~MAC EQUIPMENT

:\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\"\\ \\\\\\\\\ \\,\\\ \\ \,\\\\\\\\\~- -- -, SEND FREE OF TIRING EFFORT ,

~ Wi,h V I II II 0 It L I~ X !
::; s
l SEMI·AUTOMATIC l- -- -- -- -- -- -s ::
::: :::- -- -:: s- -- -- -- -- -- -::: The VJbraplu ". :::
::: Itlllll ·autom" l r :::
::: eeuee t, kef an :::
:: t he I.bor out of ::
:::: JmdlnR. T IJi!' Or h!: - :::
::: Inal Ylh l'Oll ln alfle' :::
::: ,hafl) . tlnr sivalls :::
:::: an,1 I. prft'l sh>n m.ch in ~1. .\ ,IJunahlr to IU .-_. Good for :::- ~ -::: 3u or mote )'t'afl . PI ..n ul loln IOUlh us..te. n :lfl1es In th e ...
::: 1110•.1<'11, Itandaflt or deluxe, I 'r i~ It OIlLJ SI1.tl5 to $33.!l3. :::- ,• .v, VIBRO KEYER '::: :::- -::: s- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -:: I n bullJlnr an :::
::: ..lfflmnir'k~rlnl :::

:: m .... h • n I ~ m. ::::
.. \"lllnnl\F.Yt:n ..- -::: l un p ll l" 1M pl'r'f'< 1 :::
::: part. W il h • hue 3~" ::::: "'l' 4~H an I . -.. ls:hln« ::
:: 2:1'. I" ~ . If.. tI... . . me INT!:.. . lu',1 ronlll"". mlln fr am.. and :::
:: Irun lnn (n f'r I ' Ihf' Usn,lar ,' ' "l hrnp ln . l'lp~l ,"ju.'.h1e to ::
:: l u ll )"our own l U l l' . l'ltan.lu,l m"'lpl, "fIre'" lit $11.95. Deluxe , ::
:: ,, '1111 C htornt 1' llI l p<l n • • t $22.45 ::- -::: Or,ltf 1<>< 1. ,. 11 )'nUf olnlrn Of <I lffft . ::- -, THE VIBROP l EX CO., INC. FREE,
~ 833 BrOl dw.y New YOfk 3. N. Y. Folder ~- -t."" ,\\\"\,\,\,\\\\\"",\\\\\,\\"",,,\,\\\\~,,\," " \" " \\\\\\" '\\\\\~

F or fur thE' r info r ma tio n . eheck n u mber- 33 . o n pagE' 126

"'o r f u rthf"r information , cheek number 3.... on pege 126
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DUAL UNITS

MODELS CM-52·2

AND CM·75·2

I den tical electrically
to models C~[-52 a nd
C~I.75 a nd has all
f e a tur es excep t in
two units for remote
co nt r o l. Supplied
w ith ten feet of cable
and p lug w i r ed to
control a nd ind icator
unit. Standard fini sh
Dove Grey.

Amat eu r and Indus t r fa l N E't $ 3495
P hnse and Control Unit

Standing Wave
Reflectometers

FEATURES

A quafity inst rument employing mutual inductance and capac i t )" cou pl­
ing' bet ween linea r conductors fo r continuous measurement of sta nding
waves on tra nsmission Jines . Su it a ble for frequency ra nge f rom 3 to
200 megacycles . F OI' continuous li ne insert ion at power from 25 t o
1,000 watts . '''ill work sa t isfuctot-ily on power input of 10 watts at 7
mesoand up. W il l work on 5 watts output 100 meg. a nd up. Line inser­
tion power loss less than 1 DB a t 30 meso

• Uses sensitive 0-100 microamp meter
ca librated in SWR

• Has relat ive power scale
• For continuous transmission l ine

insert ion
• Power to 1,000 watts and over
• Prevents false loading from antenna

tuner, match box, PI network etc.
• SWR observed immediately at all

times without adjustment of Reflect­
ometer

• Power output indicator
• Makes possible increased radiated

power by reduction of line reflection
• Simpl ifies adjustment of antenna

match
• No batancing adjustments, no re­

versing
• Each unit accurately calibrated and

perfectly balanced
• Frequency tested from 3 to 200 mcs.

I

I

.:, ,/ : !
, «. -.l:.. ,

~ ... . '--

the LATEST

ava i la ble at

MODEL CM-52
For 52 ohm coaxial

cable
MODEL CM·75

For 75 ohm coaxial
cable

Contains p h a s i n g
unit, lea ding control
a nd r evers in g- toggle
s w i t c h , equippe d
with 80-239 at each
end for inserting into
feedline Housed in
an aluminum box,
H a m mer ton e fini sh.

Ama teu r and $ 2995
I ndust ria l Net

MINIBRIOGE
MODEL CL·52·72

A r esist ive t ype unit for
observi ng li ne s t a n d in g
waves when adjusting a n­
t enna match. For use with
eithe r 52, 72 or 75 ohm co­
a xial line. Desi gned for use
wi th small amounts of RF
excitation or Grid Dip,
Meter. Requ ires t he u se of
a n external indicator such
a s 0-100 Mi cro-amp meter.

•

-:.- f'l '........
• •....~
:'~
-~-'""

A ma t eu r and
Indu st r ia l N E't

SPECIAL
CONTROL PANEL
For Collins Speaker Grill or
Built-In Insta lla t ions
S p eci a l panel containing
m et er, control, reversi ng
switch and with ten feet of
cable and plug. F or use with
C ~I - 52 - 2 or C~I-75-2 phase
units. Standard fini sh control
panel and phase unit ~lachine

Grey.
Amateur and Industrial Net

Phase U n it and Control PanE'1

'= : -, ...:..::. .=~

m• •

F or furtber In formatio n , check n umber 35 , on p age 126
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FLIGHT
SIMULATORS

COMPUTERS
FI ELD SERVICE ENGINEERS

Exp erie n ce d e ng ineers ca n en­
hen ce the ir careers in this expand.
ing pr og ram by providing
professional e nginee ring services
on complex electronic and electro­
mechanical dev ices at military
installations throughout the United
Stotes and overseas.

Challenging positions are evoil­
able for those who possess a de­
gree in electronics or on equivalent
education, including experience in
the design and/or maintenance of
analog/digital computers, radar,
or television systems. A knowledge
of the theory of flight, navigation,
aircraft pilotage techniques a nd
instrument flight is desirable.

Please send resume to:
Mr, Robe rt J . Reid

Professional Employment, Dept. 4 34

112 • CQ • M a y, 1961

RTTY Urolll page 79]

T he annua l meeting of the Florida RTfY So­
ciety was held on January 14, 1961 , at Dayto na
Beach. Presiden t Dr. Al bert Reill y W4WM N of
Jacksonville presented "President Awards" to
Fred W. DeM otte W4RWM of Daytona Beach
for ou tstanding technical contribution to the So­
ciety, and to Dr. Tom Lipscom b. W4RTJ of
Jacksonville, fo r Pu blic Service. The Flor ida Net
f requency is 7 137 kc and it meet s o n Su nday
right after the transmittal of Societ y bulletins a t
1300 hours. EST,

Old timer RTfYer W5JBW and W5APH are
on from Lake Cha rles, Louisiana. Can anybody
help K5AUT, Box 20S. l rving, Texas? Mac would
like to identi fy a polar rel ay marked "~1 AS·

DI 64816," W5PZA of Dall as. Texas. has a kw
on 40 to go wit h his 14 and 15. Elden also uses
a W4TJ U T U with his NC240 receiver. W5CSN
of Houston, Texas is on 20. W7FLD of Port ­
land. Oregon. is a new member of the Portland
Group. Eugene has a Model 15. K8NL~1 is look­
ing for a keyboa rd for his Model 12. \V8CSH of
Athens, Ohio. is now on 40.

K9CNG , 839 N. 6th Street. Vandali a , Illinois.
has polar relays and sockets for the Twin City
T V for sa le. W9IFZ of Evansville, Indiana. is on
3620 kc with his Model 26 and a W2J AV T U.
K9DAS. Fort Wayne. Indiana. runs tape on 40.
T he T win City (S1. Paul-M lnneapolis ) RTfY
Net is go ing strong on 52 .6 me f.m., with
W0DKN. K0KBH . K0WMR, K0WfO. and
K0Z UX participat ing.

Comments
We just got the word before deadline that

W6CQK. 1307 Alameda. Redwood C ity. csu.
forn ia, ca n supply the band-pass TU input fi lte r
that we described in last month's RT TY Colu mn
for only $6.50. J ack's band-pass filter (600
ohms) is bui lt into a Bud ;:-CU·3003 " M ini-box"
2 Y4 " X 2 % '" X 4", comple tely wired . and with the
octal plug on one end so that it ca n be plugged
into the ACC ESSORY socket on the Twin City TV.

73. Byron. K0WM R

VHF Urolll page 86]

Hunts are held every fo ur weeks. All 6 meter
mobi les are invited." W ell, Bill, it really sounds
as if you have a healthy group! K eep up the
good work and keep in touch .
lUg n ear Lake, ClI li fnrn ia : Here's a note from
Jim Metcall, K6T U V. who sounds like a real

, h f ' ,ac tive v. . . er:
" I was on 6 meters f rom 1956 to 1958 using

only a Gonser Com municator I and a four ele­
ment beam. With th is 1 worked 39 states, KH6,
KL7. X EI, JAt , LU9. VEl. and VE2 ! All with
7 watts.

"Well, just got back on 6 again . . . Boy have
th ings ca lmed dow n! ! ! Anyway, starting March
1st , I will be living in Big Bear Lake, elevation
7,000 feet!

"T he rig 1 now have is a HQ~ 100C. Viking
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Cive
HEART
FUND
Fight

You'll p ro t..bly find it in the pa&,elJ o( CQ Maga tlne

-The R adio Amateur'. J ournal.

SAi\ UO, WS IlZJ
Sa n la Fe, 1'" , ~'ex .

TM . nly ,"II. . ...ut th. YL , . .. t ha , ten, 500
phoIOirl ph, . u wt n I II Dill'" . 1 YL p.rt ielpl­
ti ln in H i m r.dio. Autolr l phed e, py $3.00.
pOlt p. id , Order Irom :

8C·603 CONVERSION

PERFECT GIFT FOR YL OR OM

LU UI SA II.
212 Sum lJr in D r.

B( ·603 Conversion ortide (Se p l. & oo., 1958 CQ)
Reprints o 'toilob le a t SOf per set,

CQ Maga&ine . Book DiY,.
3 0 0 W, 4 3 5t.

N ew York 36. N , Y•

CQYL

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •: Irs A KN OCK.OUTl J o:r~~ ~("2~:J Sockel ' for 304TL & »4T H . Brl n<l - new ( Iurplu' ) . :

• Calhodl RIY T"be Shield (fer t ..be tY PI 28 Pl). U .95. •
• lEST (ATALOG EVEl II fULL Of VAlUES fOR HAMS. SERVICEMEN. C...... lI.Dubil i .... 4 Mld_ • 400(1 VD C Oil Capacitor: $9.95 u ("h •

13 lur $~; .OO l.

• EXPER IM ENTERS, INDUSTRY. GET YO UR COrY Of THE NEW 1961 H Ul hn Sw inlln, Ch okl : ~O lI y / 3.5 lIy @ ~/250 !ob . 75 O hms . •

: " GREENSHEE T" CATALOG. ulh·9iyp, S . 32 Sw ln,in, Choke : 5 /:!5 II Y/ 225 )1 . / 120 O hml . :

: TUIES t COU.I'DHEHTS I EOUII'MENTI PI::/~'I ",r : I' r l : 115 \ ' AC @ 60 ("I'~ _ / I'PI. 8 ee : 3200 rcr @ :
• .ppro_. JUO ) 1• . $IO .~. •
• f ilter Choke : li lly. @ 200 )b. (90 O hml D .C. Relhl' n« ). H erm. •

I ltl. U .i5.
• IU'A ATO T" Xmt l ~;qu l pm ' t . WIUT E . •

• •• •• •
• hetory •
• Aut hor ize d •
: Oh l rl b ut w ' lM' :
• Na Uena l •
• Elect re nlts •

• •• •• •• •• •• S P EC IALS •
• 1 - NC· 210 ( NTS· 3 ~ht rhlnl •
• !oIp el ker Ind ulled F R~: ~: I . I'rl ("e : •
• n49 .9~ Complele. :'oio r hlru tor •
• ohlpplnl In tontlMnt.1 \" 8.\. . •
• b _ NC· 400 • S79~ .00 . :'oio •
• ("hule for I hlpplnl In Con U- •
• nent ll I · ~A. •
• e-RCA P RECI SI ON SOIl KC •
• ltull<1r'NJ of B un . nut quality at I.nllbl. prl~. B lIJ' ...lth CRYS TAL OSCIL L ATOR • •

tonll~. l'rUl-e thele " Iuel to 7ou~lf. f'omplete Ind ftll U t he
• coupon bt'low tor 70ur ropy of the "GrHnMht'eI". •• •• HE RE A RE SO ME S P EC I A LS A~uTlcy p hil or min us 0.001:!'lt. Cont.l nl I'reeil lon 500 KC •
• CDR_H . m.M Rel.tor : Routel I.rlelt 111m bfo.m l. Load raUnl : cry..a " B:'>IS Llbl ('rYl tai oten , 58~0 lub _mlniature t uhe. n ee- •
• 1000 Ibl . p ll . U UI ..ed bre.k '" motor 011 Hot. tor . 1>O_ er ("uti orr metl ral'" le.led, :'oilrkel pl.ted rect . nl ula r U Ie. )Ioun U In I l l n,l · •

at moJ ot roUU OII . mreeuee un bfo reatl ...lth lIartln l ftlotor 0\'1'. u d 1 pin mlnl.tu~ IOC' ket. l\equl rH e .3 "AC or DC. 15 10 100
• Rota Un l torque : 3lW Inrh- Ib • . Br" ll: in l torqu. : 3SOO Inrh-Ibl . \ ' .D _l' . \\"ltb 1C'~.t1e , RCA Type A&83l1300- 1. g lu 4"'811 :1 •
• Fi ll III maltl l rom l'a'" to ~8 o.n. ~3 Ibl . Br. nd new, Jobbc!r 1_; tteO'W I 1"' 81). W I ; 1 lb. C.t. = ' · 500 Cit" . ( Orll. ()<)tt . •

: ~:,l':y Vl~3~0 ·B • • m for 10 , 15 & :10. $125.00. ( ' Oil: $ 112.00. ) \ ' EUY H1'ECIAL _.._ m. LY $3.75 ••
• Pwr XIII': I'rl : 115 VA l' 60 n'~ . see : 1 ~60 \' l.'"l' @ 125 ~1I : 304T l Sothb ( N,w) _ _ - SU5 •

•
abo 30 v. @ 1.05 AmPI. F lla mm t 111 e.' ' -AC @ 1.5 Amp •. 1:1 4/54 .00 •
e .3 \'AC 8 3.1 Am pl . (31 5 VA l' e , Ampl . lIerm. t lca l17 NOT E : Ca llt ..a id ' or un u"d t"bu and , Hd coll m' l eQuip llent.

• 1... 1..... Order lI. u lllne ,:Tlt- l ! g5. $1!.50. Sen . detail, . •
• RCA Mlea Ca..ae l tor : 4.0UO )Imfd . 31)00 v . P ea k. $1.95. .\ tItI 50e ~e"lee Charl e for ord. n under $5 .00. I)rl~ .~ •
• RCA Plat e Xf mr : 1290 V.C.T . @ 360 M• . r'n . 115 V. w/lap l . Y.O. B . xr c. •
• 60 CI'8. lI er m. l id . $4.95. , .__ I • b w 'I" .. F- , .. . S , •
• Jehnlln Variable C.paeltor : D ull %1 5 /%15 )Imfd . . 125 I pad nl ._ ue n an ... row... It If. open • II . • •• : .

• 14500 Y. ) . $1.15. 1010 ! 1' .)1.
• RCA P iat , XI.r : 905 VCT tit 3&0 ) 1&_ PTI : 115 Y. _ /"-1" 8 60 ~ubw.,.. : IUIT : ( BroatJo,o-ay lat.n 10 PT lnte 8 1.. Su. II~alk ••

( · I '~ . Herm. l Id. $3.9:; . I block 10 ~pr l nc ~t.
• M M'lt Choke : l Olly 2 250 ~ I a . jtC-3182. $2.95. JUT : Lfo_ lnlfton tlonll to ~prlnl 8 1. •
• Su ..erlor P ow, n ta t V. r la bll Auto· Xf mr Ty p, 10 : I np ut : 120 V. lI ul : Uroad " I Y ,#8 H UI 10 ~Jlrlnc ilt. •
• 60 CI'S. 1 P hi... O Ul put : 0 - 120 / 13:! " . @ 1.25 Am pl . llemo\'etl Car : W e aro' h loclr.l ....ort ll ( up town of Cana l 1'1.) P ark lnc allowed •
• from new equipm·t . W ith knob .&. dial. $S.95 . on Broad. ·1.)" ~at .. )Ion. t hr u Frl. parklnl at 51.11 &. 5:;7 •
• X. t l . Varilble Capadt.. : APProl . : 0 10 150 )lmf<.1. 8 4.000 Uroad....' .
• , ·UC. I n o li· lIli ed Ila.. enrlDlure. e% "'1..J3~ " 1I.l3 %; '·W ooceraii. We ' ll a h o purrhloe your l"QUlpm tonl .nd unuse.) luhet . SffI ,l de ' :
• $ 11.95. tell l: BARRY E LE CT RONI CS CORP.. 5 12 Bru dwe)', New York

J ohlllO lI Socket ,#122 .101: Jo' or YH Y uu' w/ t uhel l uch nih.. S26. 12, N. Y. Depl. C·5 •
• S3~ . 4D32, Un t , 1'~49 '" P l.6S89 , tic. l!'pt'<'l ol termln.b per - •
• mit direct mt l of Irld rolil. T hh 1 pill ...ater _ tel 00 17 $1.00. (C5) •
• IBrlnd :'oi... ~urvl u ll •
• Xll t , Varlab ll Ca elt : T! to 1.00S l l m foJ. @ J.:i.OO Y. Cer.ml.. Nal" _ .._ _.._ _.._ _ TltI• ...._ _ _ •

• Inl . 'S.1>u.
• Var lab l. C.paellor : HI to 400 :'>I m t. 1000 V. Ce romie Inl . U .50. Complny _ .

Min. 125 w. rt ModullUon Xlmr: I'rl : 10K I' to I' . Sec : 4550
• Ohnll. I ~ rten wlndlnl 3300 O hml l I nl u leted tor SK " 1'''0• . Orl l . Addr l _ _ _ _ _ _ _._.__ _ ._.......... •
• delllT\f'<,l for 1'1' 4 -SS_' ·I . App rol.. 3"" I. 3'" _ 3 8. 3 lbl . $i_ItS. •
• S,eelll [ I"'ae JA N 4 · 65A·1 e $10.00 ..&th. City _ _ .._._ ._._._ _ _ .•. St.11 •

• ••••••••••••••••••••••••••••••• ••••••••••••••••• •••••••••••••••••••
F or (u r the r in fo r ma tion . cht'ck n umber 42 , on p age 126
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73. Bob. K2ZSQ-

Nuvistor 2 Meteor Converte r
Our new products release this month came

from G em Electronics and K8G EM who men­
tioned that they now have a beautifu l nuvistor­
ized 2 meter converter on the market. Uses :..I

6C\V4 nuvistor r.I. and a 6X8 as osci llato r!
triplet and mixer. This small unit will give maxi­
mum gain and sens itivity with a low noise level.
Universa l input and output for any ante nna or
receiver. The com ple te converter, wired and
tested, goes for only 5.50! Amazing! Write to
Gem Electronics. R.R. 1:3. Springfield, Ohio. for
fu rther information.

6N2 converter. Globe Hy-Bander (about 25
watts to the antenna) and a 5 element wide
spaced beam. I a lso hope to have 790 watts on 6
about June!

" As 1 can he very active. •md have probably
o ne of the best v.h.f. OX locations possible, I
would like to he u pa rt of your mapping system
and anything else you have cooking for 6 !"
Okoy , Jim! Will do- You're a/read)" on your list .
By tile WII}' . we ho ve a good location here in
Rah way , a/so, Ho w about trading QTH·,t . I/i .
lIuholll, 5"" NI(" I1 : K. G . Mohl in. S~I3AKW,

writes us f rom that rare Scandinavian
country, . .

" I am operating on 144 me with 500 wa tts
input , 10 over 10 Vagi. converter with ECS6
GG input (EC86. no U.S. equivalent, S 14
rnA / V) . 1 am build ing a rig for 432 me. T rans­
mitter is 500 wall s to a 4X250B and a paramet ­
ric amplifier. Still haven't managed to get hold
of a varactcr diode. though.

" I am located in the northern part of Sweden,
lat. N 62.44 and very few sta tions Q RV 144 mc
up this way. With in 200 miles only 7 stations a re
o n and they a re o n very irregu larly. So the main
mode of commu nication is via aurora which eas­
ily reaches down to the more v.h .f . populated
southern parts of Sweden. T he best OX via au­
ro ra is OZ7BR, the distance being 600 miles. No
further southe m ly located station has been
heard here via a urora . The UA 's are not on 144
me with well equipped rigs because the east-west
path is better for aurora and the dista nce could
have eve n been im proved,

" Via meteor scatter I had a two-way QSO with
O K2VCG on 144 mc during the August t 9fiO
Perseids. The distance is 970 miles and is the
best meteor sca tter QSO distance in Europe, Had
some promising tests with HB9RG during the
Geminids and Aquarids; distance bei ng a bit
over I 100 miles."

Thirty
Before we close thi s month we'd like to re­

mind you that we wo uld like to get some tech­
nical construction items for th is column. If you
have :1 pre-amp. low noise converter, or any item
at :111 o f interest. just se nd it to me at the address
at the head of th is colum n. Let's hear from you
next month!

N.t

$3.95

DOUILf MALE
Favorit. every­
wher. . P' K il lan
made. fUlled
lockinll type .
Sil"er plated .

ea. • • • 1.25

Thief River Falls. Minn.

' T UII~ t ;OUNT DI,\I.
Re, iu eu P n ctionl to 99.9 T una

F (lit ro ll er Induct. ncu . ISD1:C·
. TI'S ~;Il:' , fi ne lunlnll Ie. r redue -

n l . uo:uum . nd em ee mult l tum
..rb h l. ('O,)l\dellUn. On. hole mouolioll. lI . od)­
10••ln.. Ip.('1I. Ca.. :!- x 4-. Mh.h : "'" J: 3-. TC :
hal 2 '4" dlal-I ~'" k nob. TC 3 has 3- dl.I-2~
kmob. m i Mi: b.kell ie.
TC 2 $:\.50-TC 3 U. 7~~plnner n . nd le 1~ un.

A dd IZt /0' p." a/ Poll
R. W. GROTH MFG. CO.

10009 Franklin An. Franklin Pk.. lIIinoi.

DOW-KEY CONNECTORS

BLITZ·BUG
COAXIAL CABLE

l ightn ing Arr. st.r
Mod el II LAC_'
Pat. No . 2,,922,.913

o ON E POU ND per 0 ONE POUND
DisCi &. C..... ln pound C••ml., C.nd.n....

WORTII 'Hi ,," OItT H "~:i

o ONE POUND 0 ON E POUND
DIM C..d....... Tubular Colld,,,•e...

WORT II $:>0 WORTH sa

50,000 SOLD IN 6 MONTHS! LEKTRON EXCLUSIVE

JUMBO PAKS ~ the POUND G1~~~:.
RADIO-TV PARTS-500 to 1000 pes per pound!

[] ON E POUN D $ 0 ONE POUNDp," ".," RMllt'... Diu " C...min.
WO UT II ItOO PRECISIONS

W OItT H ';0

'ANfl MOUNT
Durable, III"e r
Illet.o, pre.:: il lon
m l'de. Only ~ "

hoi. " neoedold.
roo IC'-'.
ea. • • • • • 70

DOW-KEY COM PANY,

MATCHBUDDYco;~E~~OR
EPOXY INCAPSULATfD high d i. lec:kic
c.nl.r co nn.ctor for d ipol. I nt." nl .

Non-reactive . W ealhe rproof. Mainl ains conslant impedance
No tcrew., bolts or cement requ ired e 1: 12 w ire lead s.

Pl in: $3.95 (p lu. 15( for post..ga and handl ing )
Send check or money ord er 10

BEAM RADIO. P.O. BOll 131, Bro nll 63, N. Y.

BUY 4 PAKS & PICK THE 5th FREE !

free LEKTRON 1I0W T O O RDER: I ndud.t 1 ,,,...,11. a .o. _U..b . uttl" I.., 'ca a OR pon ; I X." •• r'lu rn.d .
Write! C.O. D. :n o/t- dO'*n ;

"'1..-1 1 :to d~. I S C LV DJ:
241C [ ytrett A... . elN l... 50. Mi n . J"(J"TAL ZO!'o-':: In -.dd..-.

G LO BAR D U.... y LOA D R ESI STO RS
)lake t.be s.o ohm 1500 wau d u mm J" load dncrt beod In CQ March 'II
uoln. I ~ of l hHfo 'J)«laI non · ln,I....Un r H llt on In pa raUel.
Glob.r Ret. $1(1 ohm li lt • • It. l )men for ONLY __•...._ $12.00
Mount i". e ll ... for ahn,,' I :!t ....lu i r ..... l ONL'tl ._..._, 10 e• .

ULT R A MINIAT URE " . RD METE RS
0. 1 M. Ill' m. mt ;)lI ll'&le ,lI t nl. ~r>H"l a l $2 .70 M 2 t tt" 5 .00
0 -400 Illler NIIlII' 8 M'.le , 11 111'. ~p I. 1 $3.70 81 _. 2 for 7.00
P Ir'u .. Ind u,,", l u m.-I..n, JNMIIa._ .. t r .._. r ..runded Immedl.telJ·

S P AC E ELECTRONI CS CO.
I·.n . 1I0l 33 . ~'1. ll ....n l.. ~I... :-;.,. York 40, S , Y.

AUTH ORITAT I 'tl E GU1I.lE1JOOK
"' '''UT "" 800. '. T.O·••' _ OIlU · U III O ,

., .., fA CT' .......s , ... , ....' . 10 .
WR IT E TOD AY I

114 • CQ • May, 1961



--- --

CG ELECTRONICS

ORDER YOUR COLLINS 500 WATT
LINEAR FROM C& GNOW. The new
compact 30l·1 500 wall li near is the same
size as the famous Coll ins KWM·2, and has
a self-contained power supply. Its pr ice is
quite reasonable, 100-$520. Order the Col­
lins 30l-1 now for early delivery!

Northwestern hudqu.arters for Co llins
2502 Jefferson Avenue 2221 3rd Avenue
Tacoma 2, Wa sh. Sea tt le 1, Wa sh.

II-(]~i ~l:
Redut tl Interi,renee and Fir ALL A"" h ur Tr.... .
H. IM I n All Makel ShI rt m ittett. GUlfinteed t . r
W... Ret ,i.en . f1h ke . SOO wi n. P. ..., tor P i .
World W id. Reception Het If L ink Dlr.el F lI'd .
S trong. r. Clear er on All L ight . Neat. Weatherproof
Band. !

Complet e as .h~n total tenEth 102 ct_ wHh 87 ct. ot 72 ohID La l­
In~d tetdllne U I· IIDPact moldtd re. onan t t rap•. {w t . 3 O;L 1~ J.

S" lonK) .)·' . i ..., '."1to d'fir nl bcI ..d tot btaIDll1I:e result•. F..s: ­
tellt" t tor ALL world·wlde .bort-..". ~ht" and aIDateur
t ranl mltttfl . F or SOnCE A :'\'D AI.I.. CLASS A)fATE URS ! SO
~:XTRA TUS I-;RS OR GADGETS :-oEEDED : El iminate. s .tpa­
nt. antennas with excelfent performance gua ranl t t<l. Ul e II
Inn rh d V l or a ll band po...,. , .In. :-00 HAYW IRE H Ol;S E
APPEA UAsn: ! EMJY l S MT A LLATIO=" !
1l0·40 ·20-13 -10 mettr band• . COmplete _....... ... $ 14 .95
40 -20 ·1 3·10 meier bands. 54 -ft . an t . (btlt for •• • Iw1' s _ 13.' 5
20-13·10 meter bandl . D ual Tnp. !4· ft. ant eflna ...... _... _.._... 111.95
S E N D ONLY $3.00 (ellh. tk. • mol and PI!" poItman bal ante COil
plul poItue on u rlfl) or send tull price tor post pa id dtlh t,.,..

AflU a ble onb t ree :
WESTERN RADIO • De pt. AC·S • KMrney. N.tJ.....h

...It II tlSl U1d PI U SIIlI to lum or lor-reu e
1Pft'd the modem ...,_Ith In I nstruct " f . ph
CHi T....her. EIC"e ll ent for tbe bqlnnl" or
adraneed .tudent. A qu lek, pucd u l and d e ­
pf'n<J lblc mf'thod . " IIUa h le U~I fro m begin­
ne, ' . a lphabe t to I )'p in l mcn l ll:U on III s ub­
J"eh . ~Pl'cd r i ng. 3 to 40 WP)1. Ah~" )" ready.
no QIU I . beat. 1'111'101' IOm~c lend to J OU.

4711 SHERIDAN RD., CHICAGO 40, ILL.
4700 Crenshaw Blvd.• Lo s Angeles 43. Calif.

EASY TO LEARN CODE

ENDORSED BY YHOUSANDS !
Th, Inl tructo, r' '1 h Ced. T. acher II t~raJI:t
taku the p lace of an o~rator ·lnllrudor oUld
t na hln a n)'one to learn and mal ter code with ­
out turthn a n btance. Thousands of . urce~s­
tul OPf'r at ofi ha~e · ·al"<! ul red the eede" .IIh the Instrueh , ra ph Sy••
le lll . Wrile loda,. f..,r t u ll plrtlculan and I:'On ten lent nnlal planl.

_____ _ ___ _ _ _ _ _ For f urther Infor ma t jon, check nu~m~""ii·'~36i'iO~O~P~.~.~'~12i6i:;r.~r.• .,"t':r:l""~.".

liS•CQ

o new
o renewal

Call ..

•May, 1961

C,
yea r, $ 5; 2 yea rs, $9; 3 years, $1 3

in U .S . Possessions. APO & FPO.
C a nada & M exico

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • •Name

Enclosed is S for a yea r

subscription to CQ , to be sent to:

CQ ;\/a~azine

300 West ~3rd St. 1
New York 36. N.Y.

A ddress

I n this hectic era of sp ace stat ions and amphibious autos, fa r be it
from u s to c ri ticize progress. And yet, we sha ke ou r cranium a bit
sad ly, and we reminisce a b it remorsefully t o the d ay s not so long
ago when we had n't yet traded ou r sou ls for d o- it-yourself kits.
And looking b ack, we remember when the pioneer of the do-it­
you rself phaze was the died-in-the-wool h am who built and serviced
his own stat ion.

Even so, we must force a faint smile as we remember that e ven the
true-blue o ld timer occasiona lly referred t o CQ t o solve a tricky
problem or refresh his m emory o n a technical point.

Mind you, we' re not opposed t o progre ss. W e just realize that there
a re so m a ny new phases o f ou r hobby being d eveloped today that
CQ has become a second right a rm t o its regular readers. And those
hams who on ly occasiona lly h appen t o browse through a copy of
CQ . . . oh , we ll ! Some hams st ill like to d o things t he hard way.

Ci ty . . . . . . . . . . . . . . . . . . . Zo ne . . .. State .. . . .
Pa n-A merica a nd al l o ther fo reign : I yr . $6; 2 vrs. $1 1; 3 yrs. $16.

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

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

" ,'. ', !:
~lZ\r±I
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EQUIPPED
FOR

SERVICE
Yo ur choice of new

equipment is not limited A rt Brown, IV9]HZ

at Brown Ele ctronics. We corry a ll the mojor

lines, among them the names appearing be low.

Barker & Williamson-Central Electronics

Colllns-Cushcraft-R. L. Drake

Elmac-Gonset-Hailicrafters

Hammarlund-E. F. Johnson-Mosley

Natlonal-P & H-RME

TRADIS- L1be ra I a llowance s for commercially built ho m

equipment, especially late mode ls In particu la rly good c0n­

dition.

USID GIAI_ A d iverse inventory o f late model used equip­

ment , realistically p rlced. Our Ib l Is frequently revised ced

we guarante e sotisfaction.

YL Urom page 97J

Conventions

The AII·California YI. Co nven tio n will be
held May 12-1 4 at the EI Co rtez Hotel in San
Diego with the S.D. YlRC as hostess group.
Out-of-stat e Yls will be welcomed. K6UTO.
Bett y. is ha nd ling registrati ons. There will be a
prize for every YL attending and they arc lining
up some nice ones. While the YLs are busy. the
O Ms will have their own specia l luncheon and
show.

The 11111 Annual ~lifhH'~1 YL Convention
will be held May 19-20 with convention hq. at
Weller's Motor Lodge. 6450 \V. Touhy Ave. ,
Chicago. It is being sponsored this year by the
LARKS, Ladies Amateur Radio Klub of Chi­
cago, and convention chari man is W9SJR,
Bernice. The FCC has issued the call W9Y L for
use dur ing the conven tio n and the station will be
a complete kw s.s.b. set-up on loan fro m Halli­
crafters Co. W9YL will be on all ba nds and a
special QSL will be issued . Regula r opera tors
will be K9IVG. Roberta. and K9EMS. Eve. They
plan to make contact with the German YL A n­
niversary Party being held at Dortmund on the
same date. Also on the agenda- Friday night
supper a t the Classic Bowl and Saturday lunch­
eon and banquet at the famous Tam O'Shanter
Country Club.

The Sou tb wes teru Dh'h.ion Convention is
scheduled for Phoenix. A riz.• May 26-29 at
the Westward Ho Hotel. They have lined up
fabulous prizes, fine speakers and all activities
will be covered from space communica tions to
spark gap. The YLs and XYLs will have a tour
of the w est's "most western town:' luncheons,
prizes and SWOOP initiation , as well as enjoy­
ing a plun ge party and the banquet. W7KOY.
Gert . is in charge of wome n's activities. For info
or regist rat ion write K7NI Y. George Mezey.

Going to one of the conventions? T ake " long
your copy of "CQ YI." and have the gals auto­
graph it. If you don't yet have a copy, order it,
the one and only book abou t the YLs, from your
colum n editor. QTH at head of col umn. Pri ce
$3. postpaid.

T he members o f \VRON E will hold their
spring luncheon at the Publick House in Stur­
bridge. Mass. o n May 6. It is to be a buffet , price
$3.25 per person. to be sent to WRO NE hcspi­
tali ty chai rma n, Mary Met.am, KllC\V.No obliga tion to b uy is lmplied.

U•• d 01 ,---,---__,--- _

R15PONSE to you r Inqui ry will be rapid, will be by mo il.

W e ' ll give you our be st o ffer first a nd no high pre ssure . W e

would like very much to hove the opportunity fa quote on your

re q viremenh .

TERMS - W e corry our own contrach. W e're fle ll ible, ou r

cha rg e s low. $6.00 per hundred per year on the unpaid

ba lance over as long 0 1 24 months or more .

10m Intere sted In purchasing the following e quipment:

Ne w 0

RIQUtST FOR QUOTATION [Pleese Print)

I have the fo llowing Vie d gear to tra d e : (P1eoie Vie thh
code to d escrfbe it.) 3 . Lill e new, little Vie ; 04. Minor iign i o f
Vie , no mo tor blemishei; S. Good cond ition, with minor modi­
ficotioni ; 6. HOi major modificationi. or requ ire i ma jor re pa irs.

-----------*-----------Nam",. '., _
RTTY Award

Street No. a t R.f.D .1

City"-, _

State l

BROWN ELECTRONICS Inc.
1032 Broadway - fort Woyn., Indiana

PHONE Anthony 3381

Congratulations again- this time to Mary
Schultz. K60WQ, for earning the WAC-RTIY
awa rd! Mary is o nly the th ird Ham to achieve
thi s " ward, and the first YL. \VAC-RTTY is
issued by the So. Cali f. Amateur Rad io Teletype
Society. Deta ils and pix next month; we've plain
ru n out of space.

t 'or f u rthto r infurm_tion. cheek nu mber 37. on p_lre 126

11 6 _ CO _ May, 19 61
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with a "MATERIAL" difference!
Send for (o r. at yo ur d istributor) , PL 77 Tech ni­
cal Specificat ions and Performan ce Bull et in de ­
scribing 106 Antennas from 3~ t hrough 80 meters
including " BALUN"-FED ROTATABLE DIPOLES,
MONO, DUO, TRI, 4 ·BAND AND " SPIRALRAY"
ANTENNAS, ROTATORIINDICATOR SYSTEMS,
TOWE RS. BROAD·BAND " BALUNS," ACCES­
SORIES AND " NICE·TO· HAVE-AROUND-YOUR-

SHACK" INFO.

For TOP-MAN·ON-
THE·FREQUENCY results • • .

Install a Telrex antenna ... dollar for
dolla r better in every way! Antenna
systems from $6.95 to $12,000.00

with

- "ihe-

SI NC E
1921

C ommunication and TV Antennaa

rex LA BORATORIES
ASBU RY PARK 42, NEW JERSEY, U.S.A.

F or further In (ormation. ebeek num ber 38 . on p 8 iCe 126

JAMES KNIGHTS CRYSTALS
AMATEUR TYPES

Transmitter and Receiver Crystals

• CQ • 117

H·I73 or H·17 IHC-6 / UJ. Pin
Oia..050", Pin Spacing .486".
H·17W IHC-6/ UWilh Wire l eads)

May, 1961

H·17TL IHC·13/ UI, Pin
Oia. .090". Pin Spacing .468".

mmfd loa d . Crysta l 455 KC lo we r than FCC channel Ire ­
q uency. ::±: .005 % tolerance (C. B o n ly) $2.00
S pecial Tra ns m itte r Cryst a lS. Ty pe H·17 (HC·6 / U). H·3
with p ins. o r H3W (HC·18 / U) with wire leads. Any practe­
c a l load. crystal o n 'h or 'h FCC channel frequency.
Give ho lder. lo a d . frequency. and mak e o f equi pment.
Also includes cont rol frequencies o f 26 .99 5, 2 7.045.
2 7.095. 27 .14 5. 2 7.19 5, and 2 7.255 MC. ::±: .005% toter.
ance (C.B. on ly) $2.95
S pee;:la l Re ce ive r Crysta ls. Same ho lders and loads cp­
t ions as spe cial transmitters crystals but crystal Ire ­
cuency fo r IF ot her than 455 KC lower than e;: h a n ne l
frequen cy. Give ho ld er. crysta l fre q ue ncy. load. IF fre ­
quency. and make o f equipment . ::±: .005 % tole ra nc e
(C.B. o n ly) $2.95
MARS AND CAP- Type H·7 a va ila b le o n assigned fr e qu en .
cies. Calibrated to ::±: .005%. Freq ue ncy Ra ng e 2 mc to
10 m c $4.80

IV & MARKER CRYSTALS
Ca lib ra t ed ::±: .005% : Type H7. 3 m c to 18 m e $4.80: Type
H17. 4 m c to 30 mc 4.95; Type HI 7 3 5 79 .545 kc 4 .80:
Type HI 73 . 100 0 kc 7.95: Type HI 7T L 100 kc 6.95. All
p ric es postage paid . Send cas h. che ck , o r M.D. No COo·s .
Distributor inqui ries inv ited.

THE JAMES KNIGHTS COMPANY
SANDWIC H, ILLINOIS

H-43 or H-4 IHC·l / UJ.
Pin Ilia. .125". Pin Spacing
.750" ,

F or fu rthe r information. check number 39. on IJa)(e 126

H-73 or H-7 IFT·2431.
PinDia. .090" Pin Spac ing
.486".

H -43 or H73 low drift fu ndam enta l oscilla tor crysta ls.
Will with st and high drive cond itions. 20 mmf load 1800
to 3000 kc ± .0 1% $2.95; 3 000 to 9 000 kc ± .0 1% 2.95,
9000 to 15000 kc ± .0 1 % 3.95.
Type H I 73 p la t ed. h igh sta bility oscillator e;:.rystals. 20
mmf or se ries load 1800 to 3000 kc ~ .0 1% $4.95; 3000
to 9000 kc ::±: .0 1% 4.95: 9 000 to 2 1 mc ::±: .0 1% 4.95: 21
rnc t o 40 mc .....0 1 % 4.95: 40 m e to 54 m c ::±: .0 1% 5.95 :
54 me to 75 mc ± .01% 5.95.
Spee;:ial c lose tolerance crystals fo r t he amateur. 20 mmf
o r series load .005 % H43 o r H73 1800 kc to 18 mc $4.80:
H173 1800 kc to 75 mc 5.95.

MARINE CRYSTALS Type H-4 o r H·7 m a rine to le ra nc e
h igh drive c rysta ls . Fre q uenc y ra nge 2 m e to 7 m c $4.95.
AIRCRAFT CRYSTALS-All types available. St.t.
holder size. p in d imensions. and spacing. equ ipment
model and manufactu rer. crystal frequency a nd c ha n nel
frequency. If rece iver. specify IF fre q ue ncy.

CITIZENS BAND
Transmitter and Receiver Crystals

Standa rd Tra nsm itter Crystals . Type H·17 (H·C·6 / U) 2 0
mmfd loa d . .005 % tolerance. C rystal o n any FCC c ha n ne l
frequen cy (C. B. only) $2.00
Standard Re ce iver Crystals. Type H·I 7 (HC·6 / U). 20
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VHF for the radio amateur. A new dynamic hand­
book that covers all p ha se s o f VHF activities.

INDEX
INTRODUCTION
1. VHF RADIO
PROPAGATION
50, 144, 220, 432 and 1296 Me
bands

2 . ANTENNAS
2.1 Dlscu I .lon .
2.2 RF Tron.mlnlon Lin•• .. . . . .. . . . .. . .
2 .3 Type s of AntennclS .
2.4 SO MC AntennCl S .
2.5 144 MC AntennCl s .
2.6 220 MC Ant ennClI .
2.7 432 MC Ante nnal .
2.8 1296 MC Antennas .

l.2A low Powe r ed 14.. Me
Transmitter .

3.2 8 144 Me beifer .
3.2C High Powered 144 Me

Amplifi ers .
l .lA 222 Me belter .
3.38 High Powered 222 Me

Amplifier .
J .3C Sing le Tube 220 Me

Amplifi er .
3.4A 2(39 Units on 432 Me .
3.48 Coeudal Circuit Trl:ln .mltter .
J .4C Flat Plate Line Transmltt.r .
3.5A 1296 Me Cavity TrCln lmltter..
2.58 1296 Me flat Line Tran lmiller

4. MODULATION

5. POWER SUPPLIES
5. 1 Small Power Suppli e s .
5.2 Selen ium Clnd Silicon Rect ifi e rs
5.3 Vohag e Doubler ..

6 . CONVERTERS
6.1 Converter for SO MC ..
6.2 Converter for 144 MC .
6.3 Converter for 220 MC .
6.4 Converter for 432 MC ..
6 .S Converter for 1296 MC ..

7 . REC EIVER IF SYSTEMS
7.1 Communication Type Receivers
7.2 14 to 18 MC IF Receive r ..
7 .3 Audio Filter .

3. TRANSMITTERS
3.IA 50 MC low Powered

Tran lmltter ..
3 .18 6W6GT 50 MC Tran lmitte r .
3 .1 C 6W6GI 50 MC Tran lmitter ..
3 . 1D SO MC ( xclter .
3.U High Powered SO MC

Ampl ifi . r .

4 .1 6L6 ModulCitor .
4.2 6W6 CICI IS • ModulCitor ..
4.3 6Y6 ClalS • Modulator .
4 .4 50 WCltt ModulCitor .
4.S Scre en Grid Modulator .
4 .6 frequency Modulator ..
4 .7 Transistor Spe ech Amplifier .
4.8 Phase Modulator .
4.9 VClcuum Tube Keyer .

8. PREAMPLIFIERS
8.1 220 MC Tube PreCimpli fiers .
8 .2 Parametric Amplifi ers ..
8 .3 Pump O lcillators .
8.4 144 MC PClrClmetrlc Amplifiers
8 .5 220 MC PClrClmetric Amplifie rs
8 .6 4 32 MC ParClm.tric Amplifi e rs

NAME CAll ..

CiTy ZONE STATE .

ADDRESS .

9 .1 Diode AC Voltmeter .
9.2 AC Clnd DC Diod e Vohme.er .
9.3 F.S.-Monitors .
9 .4 Tran li storbed F.S. M.t. r .
9 .S 1296 MC WClvemete r and

Noi se Generator .
9.6 SWR Meters ..
9 .7 A Frequency Mark er .
9.78 Tran l istor Frequency

Marker .
9 .7e Dual Transistor Signa l

MClrk.r .

9. TEST EQ UIPM ENT

9.8 TrCln l is'or Audio O scillator.. ..

Sirs: I e nclose ..... .... Please se nd

For The Rad io Amate ur poilpa id to:

o VHF Fo r The Ra d io Amate ur, 53.50

300 W e st 43rd St .•

Ne w York 36, N. Y.

CO MAGAZINE
BOOK DEPT.

._- --- ------- --------------------- --------,,
CoS ,,,,

my VHF I,,
••,,,,,,,,,,

I1B • CO • May, 1961





Complete Hy-a;ain line display ed in
I

(lS La. L a rge seleet ton II t yl('II Includ inlt p hoto ot . Lowt'Kt
n r-leee. F uat serv lee. Sa mp lt"ll d ime. Ray, K7 HLH, 679
Boea h, Twin Fallll, Idaho ..

QS I.a' . S W L's XYL·O M·I. (Sa mple eeeort men t a pproxl­
matdy 9%<' 1 Covf' rin" d t"Silfni nll. p lanning . printing.
arra nKl ng, mallinK, ey....ca tchlnK. comic, sedate, fanta bu·
oUII , OX-at t ra ctinK. p rotoypal, ana zz)', u nparlllloned ca rdtl .
(Wowl ) Rolte n, KllAAB, 1200 Ma nhall Ave .. S t . Pa ul 4,
Minnt"llOta.

_.= --.:..:.:.::....:.:::::....:= - - ----

QSL·s. S W L·II. Tha t Ilorf' d i fferen t . colored, f"m~ ('ard
IItock a nd "K j-omekote;" Samples I Of. Ho me P rint , 2 41 6
Elmo, H a m ilt on , Ohio.

QSL·s. S a mplea 1 5~ . S imll, 3227 MI&llOu r l A ve.• St. Loui ll 18.
Mo,

DISTINCTIVE QS LaH Lal'R"t"Itt var iety sa m pletl 25(' (r....
fu nded). Sacken, W 3DI':O , H olla nd. Mlchllfa n . ( R..1iltioua
QS L aam p lea 10( ).

S N AP P Y . . . Dlfft'ren t QSL' II . • . Dime .. . F Umeraftt'rs
... Martins Ferry. Ohi o.

QSL'e-S W L'II , aa m p lt"S 10<'. Ma lgo P reee, 1937 Glentlale
Aven ue. T olf."do H, Ohio.

F O R CO L L IN S In Dt't rolt a r- It·s Mo lehlll"" n U llo m H eed­
Quarters. A lso lU Ke eeleet tcn of tradeine on di "pla y, M. N .
Duffy H am &: Elf't"t ronles. 2040 G rand River, Det roit 26.
Michht a n . W O 3.2270.

Ratell for t he H ..u( S IIOP are 5<' per word fo r ad­
vertisi nlt which. in ou r opi nion i . obvloul l)' of a
non-eommeeetal nature. A chal'l'e of 25f Pt'r word
III made to all commercial ad ve rtisers or bu"i nt"IUI
o r5ra n izat ionll.

You r copy s hould be preferably t YPf'w r lt t f'n ,
double s pueed o n one "itle of t he p Rlte o nly,

We do not bill for ad ve rt is ing In tht' H U I S IIIII·.
F ull r em it ta n ce mud accompa ny a ll orde rs,

CIOlli ng da tto 111 t he 20th of t he 2nd month p reeed­
i n g- date of p ublicll t ion.

We reserve the rlKht to reject edvertbdne wh ich
we feel is not of a n ama teur ra dio na t ure.

Beca use the a dvertl"ers a nd eq uipmen t con ht lnt' t1
In t he H A M S tili I' ha ve not been In\'el!lt illat t'(I , t he
p ublilhers o f CQ ca nnot vouch for the mercha ndiee
lis ted t herein.

QSL'II-"lJrownle" W 3CJI, 3 110 Lehigh, Allen tow n , Pe,
Sa m plt'll. 10<' , wit h ca talogue, 25<'.

Ham Shop

QSL'II four colora " lo.4I1Y s tock forty df"sl ltn lIt"n.1 $5 for
200 and g et lIu r p r lllt' of your life. 48 hour se r-vice lI ilt ld ilc t ion
"ua ra n tAoed , Conllta ntl ne Preee, Ble densbura , Md.

W ANT ED: Wor ld Wa r I French L · 3 Amplifif" r. Mu·R.ad
rt."Ceivel"lJ a nd R.I>'. T ransfor mers fo r e lect r ical teet, Buy.
bu rrow . trade. Also U V206, UV208 tubes. Grot t" Reber.
Ih "ltf"a r rh-Cot tre ll. Bound Brook. N ew J eI'M'Y.

GLOSSY 3-color QLS carda 100- ' 4.50. F ree lIa mp l.. r-, Rut­
gen V a ri_Typl n" Serv ice, 7 F a i rfield Road. Ne w Br u nr-
wick, N .:J:, _

S W L'•• QSL's N icho.... tl Son Pri ntery. 1'.0 . Bo lt. 11184.
P hoenix. Arizona . Sa m pl " 5<'.

C. Fritz for better QSL ·.! Samplt>OJ l Of. 1'.0 , Ho lt. 1684.
Scot Oldale, Arizona .

CA L L L ETT E RS ma y be a p p lit'd to a n )' sudace. 2'"' H'ta
60<'. 3'"' set 80(". Send to C. Lee, P .O. Box 395. T ime.
Squa re Station, N ew Yor k 36. N ,Y.

CAS H for su r plu. teeh ma n ua ls-WoIFXQ. ucx 2513. Nor­
folk. vs.

QS L 'II·SWL·a : 100 2-color gll.llll4Y $3.00: 100 QSO li lt' clHlls
$1.00; Sa m ple 10¢. RUllprint .. Box 7507. Kanllil ll Cit y 16.
MIlIllOur i.

antenna
products

NEW

Ask Your
Local Dealer.

FREE

CATALOG

L' ''COL'' .•lin " 0 . U .. I " .

F or f urther information. eheek n u mber ol D. on palte 126
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Use!

\\"ANT ELl : T ran"ct>h "f'nI 27.43 me. narrow ban d. 201"3
(miS5ion. H AM GEA R. CAS H WAITING: S . Kr :r.ak . Pa wt. ,
R. I.

FOR SA LE : G.661t. with 3_wa y power su p ply; G-77 , com­
plete- all cables, (U>I('fl. breekets, manuals, mic.• base loader ,
whip. 5350 P refe r- local deak will r ea de fo r H i-F i equip­
mt'nt. K{tlAV/ 9712 Louhlia na S t r H't . Law rence . Kan~all.

~hn ua l for BC.683-6 ~ .a . TM 11-620. $3.25 Postpaid . H iway
Co.. 1147 Ven ice Blvd ., Los A n gelt'8 15 . Cali f .

The WorlJ's Most Populor
ANTENNAS • • • NOW

Over ::~'I·b'L'8····' ·"3: ·· } * in
.::~; v: U _ . .:~

::.;.;;;.:.:.,~f: ; ; ...;..<,.;"';:;'"....~::~

" es of Ian. 1. 196 1

T he Sdf-Su pportinljt H y- Ga in
Mu ltiband T ra p Vertica ls a rt>
com p le t e ly f ac t o ry p ee-tuned
w ith no fu rthe r ad j ullt m t' ll t
necCllsary, m alntaininlC an
SW R of 2 :1 or It'lls acrose tt.e
enti rety o f each band . 52 oh m
COAX Ieed line. True 1,4 . wan ,
ma rconi r esonance o n t"lIch
band m akes possible low a nl!de
OX rad iation patter-n, A ll
to p g r a d econstruction
t hroughout. Ma y be mount...J
on rooftops o r directb on
r be z eound .

R ibbed cycolac base intrulator
makes these h)'-ga in verticaL;
COlm p lrle ly se lf - lIu p portin g .
H ea ...y ten-ea uee form ed lI t.t.-e l
mou nti ng bracket is adjustable
fo r var-icus lIiz~ of mw;h .
Weatherproof internal coaxial
fi t tin ljts sup p lied .

T he eXCit in g n ew hy-.cai n
Sli m·Trap (o n ly 1 ~'" in d ia­
mt'lerj ill the world's s m a ll t"'t ,
Ihchh ·.. t weight tra p a ll8t:mbh ·.
113 hhrh efficienc)' coil a nd
cII.pacitor c ircu it is wou nd o n
a nd complet ely imbedded i n
t he new, Iow-Ioee, polyprup)'­
It'ne plastic. It ill uncondt­
t ionally Kua ra ntt'E'd to be
complete!)- im perv ious t.. .lI. 1I
wt'atht"r con d it ions . P e w ee­
ra t ing : 1000w A M, 2 K'\'
I PE P j ,

Mo<l E'I LC-80 I.....ad inJ[ C o il
I 7.95 . a rid!' RU M oJlfO ra t inn
t o the U -AVS Vert1ca.l. De­
COUJl)inll Stub ($4.951 add" I>M
ooer a t ton to both models 12
. nd 14 AVS.

I

I

12 AVS VERTICAL
For 10, II) and 20 Mt"lt'r ", :
l ~U f t. h tg h, 9 lbs .

14 AVS VERTICAL
F or 10-" 0 meeers : 2 1 ft. h ilCh,
11 lh!'. Includ es Capat"ity H a t.:

. ~
For quick an d ea8Y a ssembly on roof­
top, the comb ination mast. and radial
roof mou n tin g kit, 'eom p tete , for t"ithE'r
V~rtical. 12·AVS k it : $8 .95. 14-AVS
kit: $9.95.

i

ron S A LE : SC n-.'i22 & RA ·62C, $60. llt-a tb TV alillnment
e e neretor TS-4A $50. H ea th ose, OM·2 w ith probes . 140.
2 eft 4_1 25 '. (tubetJ) S30., 2 ea 4-65A'8 {t ubee ) 115. K7IMA,
P .O. 8 0:"( 112, St. J oh nK, Arteone.

Fon S A L E : Like nE'W co ndition -ll mtr. Gonset Commu ni­
cator I II w ith mil' . $225., 5" E ICO 8cope $30. , E ICO RCL
br-ld ae 11 2. , H y-Gliin 6 mtr. h a lo ant . $8.00. Good to excel­
lent co nd ition - GonKet au per-ef x conve r ter $30. Mallo ry
100ma , ..50V varia ble Vibrapack $15, E ICO battery eltml­
nator 6- I 2V $20. E . V . crystal mie, 15. Paul Mayo, WIADX,
200 No rth St., Da n ...en, Mass.

W ANTED Joh nson m a t cbbox. W 3YHQ 500 H udson A Vt".,
A ltoon a , Pe n n a .

71)S -1 Collin s eece!...er, P erfec t eondlr ton . I will shi p upon
reeetpt o f eeettfied eheck o r PMO for $400.00. K 9CYM .
3095 19t h A\-e.• Ma r ion, Iowa .

W 9JS S p ring H ouse Clean in g Tf me, Bile list, Rlehelteu,
Wheaton, Ill .

'''ANTED, Ba n jo, any 8t yle , cond ition . Buy o r t rade, g ood
ham equ ip ment, Rlchelieu, W 9JS, Wheaton , Ill inois .

SU R P LUS OWNERS-Pwr Sup 110VA C in. Out 24 V DC @
U a m pll " 75V DC ( . 125 MA . 450 VDC 6' 30 MA, 6.3 V @
16 amp s-2 4V ~ 30 MA . US PP. Arnllltrong , 702 Union St.,
Schen£>Ctady, N .Y, DI 6-1266.

RTTY-E:"(t r a H iQ T oroida, Q better than 200. L imits q uan­
ti t y of select ed pa iMi. Complete SP£>CII with coils. $8.0 0 p air,
2 pair $15.00. C.O .D . W 5EIX, 2228 NW 56, Ok la. City.

F ACTORY WIR ED CE-20A with V FO and QT-I 1225.
f ' a ct o ry wired P&H LA-400 1 125. Dra ke I-A $200. 20.40M
Bir dca lle 1e8@ mast 145 , W 8Z8D. 1605 Iow a . Midla nd . Mich.

WANTED : Collins filter F -4S5 B-800 C)'cle fo r Colli n.
75A-3 r-eeeiv-er-, State price and condition in fin t letter. Sam
A f' p IE' ton . K5MKI, T u lia. T t"xa s .

FO R SALE: T ele ,.. teton Camera ATJ and tran~mitter T 61/
AXT-2 with all tubes and d iag r amll . D. H . H a rre ll, 315
Fourth St.• Loga n eport, In dian a .

If you held a two-way con tad 40 or more )'ears ago, you
sho uld join t he Old Old T imer 's Club. Thi. is t be Grand­
daddy of aU Ra d io Club.. Once a member, always a member
beeause initiation fK' eovere l ife t tme dues. W r it e S £>C.­
T re lUl.. W2 E G. Earl C. W iIlia lTUl , 50j W a ys ide Road, N ep­
tune, N. J .

Kn illb t VFO $20, H y-Gain Vertical 10-40 meters $ 17. x et,
lick 2721 Stevens , MiddIl'w w n , Ohio (K 8F.OZ)

LEAHN a bout t echni cal w r iting . N ew book tells how,
M&W Bo x 98, Mendon. N . Y.

B UILD 11 2 .00 mie. rophone IlO senett jve a n d df rec ticne! ) 'OU

can ht.a r t h rough wa lls blocks awa y. P inpoint sou nd . Plana
$2. 50. UK' Co.. Box 7263, H ou s ton . 'Texaa.

G IA N T CA L L S IG NS : Large extra bold print. Worded
with your CA L L a nd Amateur Rad io o n 11" x j " c.rd3.
Sur-roun ded with brhrht r ed lIplaah . Attra t':th-e Deeoretfve.
Three for $1.00 P oet P a id. Ca ll Slllna, P .O. Box 933, A u rora,
1lIlnolll .

FOR SALE : H a llic r a f t t' r S-86. Good con d. $60. 00, BC-45 3-01-'
110 V , N ew US. 8 C.454 15., R CA F N o. IOD/ 4713, ARTII
no. L . J . Ki at ler, 856 W. Cottonwood, F rK'port, III.

SA LE: 8 &W TR sw itch 3 tl-O- $ I 2.00. J ohnl'On low pan new
19.00. 813 tubes n ew $0.00.

SACRIFICE. colle'll"" ex peneee, NEW : 75A-4 $4 95, f G-A
$11) 0, CF.SCO SWRB, ~hrnal t race r , si lC n a l lle ne ra w r , J ohn.
so n Lo-pass rotator, $500 new parts . }o; ...e rything fo r $795,
H a rdy. 20::16 Strunk A ...e ., Ma n ha tta n , Kan lSRs.

antenna products
WANTED . 4- IOOOA , A i r Syste m socket, ch imney a nd Card_
well 1500 mmf va r iable ca p acitor. Stale price and condition .
Box D, c/o CQ.

11 3 5 NO .22N D • LINCOLN NE BRAS K A

F or f u r ther information . eheek number 4 1 on pH"e 126.
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SAVE- SAVE - SAVE

HOUSE OF ANTENNAS
1153 UST U NO STR EET . CH ICAGO 19, IlliN OIS

TEL. SO 8·9212

NOW THE "SKELETON SLOT" ANTENNA YOU HAVE WAITED
FOR - AVAILABLE IN " 73" COMB INATIONS _ FULL COV.
ERAGE - 50 - 144 _ 220 & 440 MC

CON STANT IMPEDANCE- BROAD BANDED -LIGHT WE IGHT
- RUGGED - COAX OR OPEN FEED - 2 TO 64 ElEMENTS
- GAINS TO MATCH - LOW SWR

GET OU R INFORMATION ON FUllY "MATCHED SYSTEMS' .

G4ZU M'NIBUMS TELREX "'"BUM-ANDREWS
BIRD CAGES - ROHN

DICK BIRD " Ci4ZU" HOW ASSOCIATED WITH US

SEE JULY 1959 THE "J" AVAILABLE
AUG. 1960 " CO" THROUGH DEALERS

I

F OR SA LE : SX-I OO Likt' new w/manual. '1!~5 . W 4DJ J,
2310 Lehigh Dr.. NE. H u ntsville, Ala.

CAS H FOR YOUR GEA R . We buy. sell or trade good
com mer (O h, Uy manu factun-d ham gear . Send for ~'ll'ain

li s tin" . 'I'e n percent oft' (o r cash a nd no trade on mOlJt u sed
Kt"ar. H &:H E lect ron ic Supply, 506 Kl eh wa ukee St. , Rock­
fo rd, IIIinoi8.

S U· IO O WN E RS : We ca n modify your S 8.10 for Im p roved
audio q uality. better un wa n ted side band su ppression and
ereetcr talk power without 8pla t tt' r. High and low P lUUl 81.
t(OM! a nd pl'ak limiter inllt a llt'd in t he aud io 8Y1Jt em. W e do
t .be job complete o r f urnish Instructions. W 4KU V - W 4N ZS .
Beet Radio &: T V Service, 610 N . Madison A ve.. Goldsboro,
N. C.

A-I eeeondntened equipment, On approva l. T r adetl. T e r mB.
H a llic raf tt'n 80408 '69.00. S X·99 ' 99.00. S X-I OO 1199.00:
H T -37, s.ss. SX.ll O. sx.m. S X- IOIA . HT-~2 . HT · 32A ;
H T -33A : Colli nll 75A-I , 75A-2. 75A -3. 75A_4. KWM. I , 325-1,
75S·1 . KWS _I ; Cen t ret 20A 1159.00: E lmac PMR-6 169.00.
A F -67 11 09.00: f".onPoet G-668. G·77A . 0-50. GSB- IOO. GSB­
101 : H a m ma t lun d H Q· l OO 1 129.00 , H Q-110 1179. 00. H Q­
129X , H Q-140X, H Q-140X A, H Q- 150. H Q· 160. H Q- 170.
H Q- 180; J ohn80n Advt'ntu~r 129.00. 6N2 $99.00. V ik ing II
11i9.oo, N a t iona l N C- 98 189.00, HR O-SOT 1199.00, N C-300.
B RO-60, N C- I tt3D, N C-303: H N t h, Globt', R M E. a nd ct bee
l~mB. List ( rt"t". H en ry Radio. Hut ler. Mi8&OUrl.

F OR SA LE : 2 new Eima~ 4- 125-As, 117 eeeh , BC-611 -D
W a lk lf'-Ta lkit'. e xceflen t condition, with new Ba t teeiee,
130.00. 'Teleerro T a pe Recorder , Model 1965. exeellen t con·
ditlon, 135.00. Sta n Molsta d. Da """80n. Min n t"ROta .

J BEAM

BEAMJTHE
JB EA M

FOR S A L f;: CitluM 760 K, H N t hk it GW . 30 t ra ns(Ot'lvt'n
w it h c ryltall, exeeltent $70.00. FOD. V ietor N ovak, Geneeet
Deli ve ry, Sh iner, T t'x lUl.

R W "SPECIAL" OF THE MONTH!

BC-604 - FM TRAN SMITTER, 20·27.9 M e.
New ·· .. ······ ··· ..... ·............•.......... ONLY $3.9S
All o t her new SCR·528 com ponents in stock .
F.O.B. Los Ang e les or Chicago at low, low
prices! Wri t e today !

Fon S A L E : H eat h S txer . Reeet veee, power su p p lit"ll!l. e rbee
items. K4J CX . 121 Ma ple , Oak R ldKe, T f'n n.

S W A P H Q· 160 r-eceivee, E xcellent eondt t to n (or Va lia nt
t ranllmitter In excellent condit ion . J . P y ryt , W 20DH . 192
N orman W a y. Paramus, N . J . CO 1. 8655.

CA I. IV t;RT J<: R . Broadca st bend a nd WWV ecnve rte r (or
h a m bend receivera. T ra n sis torizt"d. 112.95. For in t o w ri t e
llu rk E It"CtronICli. Box 50· 456. Mia mi (Gratlgny Dr,) 50 .
F la.

ART·13 TRANSMITTER with t ubes and m eters.
r .O.B . Ch icago on ly $39.50

COL LINS ARC·2 T RAN SCEIVER 2·9 M e. w ith
tubes. Sh ip p ing w eight 100 Ibs . r .O.B. Los
Ange les or Ch icago $59.50

LM FREQUENCY METER. Excellent for check ing
Cit izens Band Transm itter. W it h cryst a l and
original Ca libration Boo k. r .O.B. Ch icago
only. WHILE THEY LAST $49.95

Send Money Order o r Check w ith Ord er.
25% M inimum wit h C.O.D. 's

W, j, . #0' flyer - l O ADS OF 8ARGAINS

R W ELECTRONICS
2430 S. MICHIGAN AV ENUE • DEPT. CO
Phone CAlum et 5·1281 CHICAGO 16, ILL

•

KWM·2, Colli ns 5 16F.2 AC power supp ly, both in m in t con ­
dit ion in original ~t' llophant" eon ta tn eee and cartons , ope r­
ated 3 hours, Colli ns eonveeston bulletins ; $1000: Lt. Fr-ed
L . CSIM_ e]a . N HT n . T AGS USA, Fort H a r ri llon . Indi ana .

Aluminum ror every ha m need, W ri te to D ick's . 62 Ch",r ry
Avenue. T iffin , Ohio, fo r lis t of tubing' , angle, cha n nel,
ClUIti nKs . plain a nd pt"rlorMtt'd shee t, and compfete bea m
k' ts

W A N T : l ' roC_ iolla l ba njo a n d 4X250B t u bes, t rade ham
K_r or eesb . Ha ve unused 2S0T H , 250T L . 8 10. !\33A t ubes.
W 7AST, 1302 w est 80t h Street, Seatt.le 7, W ashing ton .

H AMM AItI. U N D H Q· 180C $350.00. H N t h ApRcht' TX·I
$200.00. W ill dt"lIvf'r UP to 100 miles. Oen e W A 2L R V . 803
Da y S ho r t' Avt'., W_ t Is lip , L .I., N . Y. JUn ipt' r 7·2621.

J U ST OUT : Our 1961 catalog', ever 5000 ittoms. eeeeivers,
tra nllmlttt'n . t eet equipme nt , tubes, tech ma n ua Jg, sehe,
m at iea, walkl", talk It'll, trandormt'nI. pam. plugl . Write
Bill S It'p Company. Dra wt't 178CQ, Ellt'nton , F lorida.

SX·99 Reee ive r . Execilent ~ondition. Ijsed a p proxima t t' ly
8 hou n . 1110.00. A. F . E I"t'nman , 1030 w ee t Fint Street,
011 City. Pt'n nsyh 'a n ia .

2 , 6 , 10 - M et er

MOBILE EQUIPMENT
H IGH L Y EFFF.cT I VE he m e-st uds- review (or F CC rom­
mt'rdal phone exams. P ree literature. W a llaee Cook ( C5).
Box 10634. J ackson 9. M I•.

COMMU NICATIO NS ASSOCIATES INC.
21 ·27 Batchelder Street

Boston 19, Mass.

UAIUi AI N - N ations l Ne-9~ reeeive e, E xCt"lIt"nt ('Ondit lun
Ill:'> 110. can Sal S("a U("E". UE 9_17X5 s t 14"'9 ESl'o t IHh St..-t,
Brook lyn xu, N . Y.

F On. sA Lt: ; Complete inst ructions (or eonverti na the
AHT/ 13 tranll mi ttt'r. Conlli llu o f 28 pagt' booklet with p ic.
tueee and ,IrawinK" and a 22 x 36~ sehe ma t te, Send 12.50
to Sam Applt'wn. K51\ol KI , Box 717. T ulia. T exAll .

S I'; L L O R TRA DE Hke new Bo lex H . 16 refit'x movie eemere ,
FL.5 lene, with C&be and extras. $500 value, (o r ha m reo­
(OPi\'t'r o( HQ·1 70. Ne-303. S X-I OJ. 75A or 75S M'r iN with
appropriatt" c&llh dift't"ren«-, one way or other. S t'll H T -37/
H T -33A eombtnatfon, $1145 value , (o r $795.00. P enta ~
P I, l 72 Is likt' new. Conl'oider tradt'S. Gene H ubbell, W 9F.R U ,
Box 2n . R.R .4. Rut"k(ord, I llino is .

ea~h

eeeh
5 55.00

4 5.00

MOT O HO L A, R.C.A.• G.Y.., LIN K, e te, 30-50 Me.,
152-172 Me. Ueed Commt'rdal F .M. Communications
Equlpmt"nt HouKht &: Sold. Com p jet e two-way 1t"1s
mf't'ting' F .e.C. LI~t'n l'oi nK Req uirements for taxi_
eabll, P ollee, F·i r t' , ere . $ 169.0 0 and up.
Motorola ....M . Rt"Ce iven . Double

Conversion .
Moto rola F . M. T ra n l'o m i tt t"n1
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W r lu u. todl)·. r ('((UH llna:
~'our ",p_~ "r I' . tllol'l 'FREE CATALOG

PE-162 GASOLINE
ENGINE GENERATOR
FO R POWERING , RT-77/ GRC-9

BC-1306 / SCR-694
Compact . ll e ht,,·l't cht . pIlrtah ll' ..lectrtc gen­
f'ru ln , .t't oomlltlne or a I Ill' J OWl IU' :l1
1 c"lIn<.l..r . a ir C'OO1l!'\J . t nt'l... manual roee

. t a rtlne callOllnt' ...c1n.. illr~b ronnet ll!'\J to a IlC , .hunt 1IllUn<.l•

...If nt:'ltf'<1 four pole 'I'fl..ntor rontaln'" In a fram.. of lub ular
oonlt ru{'U"n' maun ie;.) on ruhbl'r lhock mounUnl l . O..neretor I .
n c s hunt "·ouml. Ielf ..xcIIed, 4 p" I... ba ll beat lnl(. wll h out put
of 6.211 "DC 3.5 amp. ami SOo VUC ~30/250 )1.\ . l'nit hu
J unct ion ) lQx for ronn~lne rahl" tor u.....llh n rlou. rad io
l'Qul p. and II romp I..,.. _ Ith 100 11 '" IndrU<'tlon booIl:. ~ I.r:e :
IT ~ x 16\4 x II " . WI. : 57~ lb •• S lIp&. W I.. : I t S Ih•.

Prle_R• • New _._ $34.50
CD. I086 CABL E- for eonneenns abal·e l'OII'(~r ('nit to H('·
13116 an,l ItT -" Rflt. -Tra nl _.__ n .n

14 T u" e lup..rhf'l l'Olb -nt' M"lI h a h e ­
IIUf'nty ra ni " l rom :. ~ u 10 J~.ooo

lie In l ilt han ,ll <If'I I'OM for re­
('..pilon of A:l1. )10\' "" ( 'W . I, na ll : ou lput I mPf!da~" 2.tI "
fW.- ohQI. One tunln, t<lfllrnl M"lth ba n<.l opr..d p lu l the folkl'lrlnl
r"n lroh: R. •' Oa ln..' .F Oa ln. On -Tran. -It"" :U W- R"" Cw. III'
Tone. Am -Adj .• n a lh l ('hang... I ..I...-tl rlty. IH 'tl unJ. Aye·
Man ual -:l I .lnua l :';011.. L lmltt'r- AVC :\'olle 1.Imll..e, :\' 011e
L1mltl'r: a lllO Phone J u k. ('omlll l'te " 'l lh T ub... : 5 /6~nT. 2/ 6JS.
2 /6 116. II~.\'. I / SKS. I / tlY3. 1 /6~J7 . '" r / vn -r se . 456 K C
IF . OpuatH from 115 j!JO ,olta flO ~Ie. Itark pallf'1 moun!lIlC.
19 %, x II x 19 \4 " (:\'o cablnrtJ W I.. : 9'8 lb•. end. f' llf'<'k...1 for
O(>..ra l loo .

P r i t_A, d"ICribtd a bo¥s _ _ _ _$115.00
P r lt _W lth Cf'Ylta.1 P IlUl nt _ _ $1 85.00

RCA RECEIVER
R-320/AR-88

W ANT 250w atat ion equip. all or any parL Will t rade
!-'ed.,ral 470 enlarger, accesaoriee .\ dryer . Rollei ft ex. case.
G. Ing lis . 1122419th Sreeet, L ubbock. T ex8JJ.

H AM MA RLU N D HQ- U OX with epea ke r , Recently eeeondx.
Like ne w . Best o ffe r . Also EX sig s hifte r ' 40.00 . FOB. Phil
P e rlman. K2GSE. 2830 Bed fo rd . Uklyn 10. N .Y. GE 4-DO!.l7 .

Laminate your ticket, cards pbotce a t home. No beat !
Guarantet'd! 101 s hft"u of plastic. $1.00. Nameeralt, Box 56L .
Fort Lee. N e w Jt' rae y.

WAN T ED : T E L E TY PE T G·7, Model # 15 . #19. # 26.
# 28. p r in te rs .\ re perfora to ra; Reves &: xmtrs : AN/GRG-3
&: hi2her. RT ·66.-61.-G8; Colli ne 5U. I 1L3,44. 18S-2. R-388.
R-390/U R R : A R N-U and-30; APR-9••10. A RG-21 .•27.· 34 ;
A PS-I0.131,-33._ 42. etc.. and teet I:'(IP ·t. T S o r AN/UR M.
W e pay l r eight . Amber I nd us t rial Corp.• 75 Va r ick S t. .
New Yo r k 13. N. Y.

FOR S A LE: Mobile genr Ba bcock DXmi tte r 10 t h rough 75
and Ba bcock P S ", A matchinlt po.....e r eupply 325 at 240ma.
W hip . loading ecil, s p r ing . decoupler couplinlt. Shure 100
ser il:'lJ carbon make. Gonset SU pt"r s b ; with Squelch SSB
hea d and Conser Audio unit (no conneetion to ca r radio lor
A M or SS B ) S lides out of mohile cllse fo r Quic k use a ll
medium power fixed AC BUJlro ly use . H e m ne t total over
$5 00.00! No C'ha n ltt"'ll . no addition". fo:q uip m f:" n t all 8up p lied
by manufactu rer. T rade for R.nger wit h PTT or fi Nt
$100.00. K8VRM . Box 728. Lima. Ohio .

P LEASE NOTI CE : For the best new a nd reconditioned
used ha m g ea r . try Bob Graha m, ' VI KT J (Graham Rad io )
Nt"W England's only exelualve amateur radio etoree, N o r t h
of Isostc n. 505 Main Street, Rea ding. T el 94.......000; S o ut h
o f U,mto n . 1105 N o. Ma in S trt'et. Ib .n <lolro h . T e l. W O 3·5005.

RECfo:I VER for SAle . Allied R· l OO eeeetver and matching
s peake r. 3 months old. Best offer. Ceeil A . Moore. W 5DX P .
1I0x 18 4. Carriro Springe. 'Tex as,

New TV TubeB-6 198 or 5527-$50.$$. W I BYX , Box 122.
Rockyille, Conn.

Addre•• Dept. CQ • All Pr ien Ir. f .O.B .• Lima , Oh l.
2t1% D.....l t R.qu ir.d • • C.O. D. Orden

123•co

600' R EELS

$178 4 Plu. 5• .00
fer pnta..
&. lla lld li nl

•May, 1961

Th. ne_ _ a ln In.u lat af W3 UCT. The Gl a. _
Llne II h t _nll the t el l inlu lator. runn inl
to th. lower lett . The topper l in'" bet ween Ih .
eent er ' 11 In. ulator I nd th. up per r Ight ' n
in .ulator i. lor t ile d ead •• nd h eder of a 2ellP
a nl.n na.

J

F o r f u rther in format ion. clu'~k nu mber 31, o n pa2e 126

S. nd ch_k or M.O. No C.O.D.'s p llKJ ' •.
DEALER & DI STRISUTOR INQUIRIES INVITED.

F or lurther inlonn.atio n . cbeck n u mber 30. on page' 126

'SUPER' GLAS·lINE
with 1.000 lb. TENSILE STRENGTH with proper use.

100' $695 Plu. 51.00 600' $347 5 P lu. 52.00
S P OOL lor pOlta ,. REELS ' or Pott~ • •

&. ha ndli n l &. ha ndll nl

Non-Inductive, no n.conduct lng, non·absorbing Glas-L1n e
Iwla ' es systems from direct iona l arrays, rhombiu , e tc.

FAIR RADIO SA£ES
2133 ELIDA RD.· Box 1105· LIMA, OHIO

THE GLA - INE CO.

Nun-m.lln.,. UU' ..... - PERFECT FLEXIBLE
INSULATOR - REVOLUTIONIZES HAM RADIO

& TV ANTENNA SYSTEMS

,

I
I .
:!'~~ View of a n open t hlm bl . a nd

ey. bo lt lor tou pll n l t he GI...
Lin. I UY wlr. ta a tr.... GLAS· t. t N E

rann.t r et . ..Ill lIot .hri n... . . tretch at' 0 ' •. .
h.. hllh breaklnl . tren , t h . f ou r 500 p.und.
with proper un .

100' SPOO L

$37 5 Plu. 50 t
fer P..tl"
.. hindU III

27S1 NOSTRAND AVE., DEPT. 1, I 'ILYN 10. N. Y• • Cl 2·9851

WANTED: Military and Com mercial laboratory rest ami
meBlluriR/t ('Qui p ment. E lect ronic ra ft . Box 399. Mou n t
Ki&co, N .Y.

For -S a le: T V CamerB.8, T e le ty pe . P a n adapto n .Transmit­
ti ng 'Tubee, T rans istors. SS B gear . Write fo r list. Spera
f:leetron ica. 37· 10 33 Str-t. L .I.C.• N .Y. S T ilwell 6-2 199.

IIEG N NERS : Codt' bothering yo u! N o w learn in o n e
hour. New Me t hod_ Q uic k approach to.....ards your ba m
tickt't. Used in Armed S erviC'.... H a m Ra dio. Seoutimt.
Ketchu m 's O nt' H ou r COOt' Coune ' 1.00 po6t paid. MO N EY
BACK GUA R A N TEED-O. Ket ch u m, 10125 F laro V ill t a.
Be Uftowe r, Cali forn ia.

T E CH MA N U A LS- BC-37S $7.50; S CR· 2701N $7.00; ARC-5
VH f' $8.50; ARG- l $8 .50; ART ·1 3 m a intenance $12.50. cafi­
bration $5. 00: operation $3.50: U RC/ ... $01.00; BC-22.... 342.
348 $6.00; ARC-5 LM HF $12.00. L M manu.1s $5.50
A RR~,7. 7.00. A ll po6tpaid. t hcueende of othen o n hand.
write you r n eeds. P ropag a t ion Produc ts Co.• Box 25 13.
No r folk. V a .

O N I': T HIN D IME bringe 50 pa2"t' eye-pop p in ll' wa r sur p lus
etect rontee cata log. Fabu lous barjil:a i ns . Ml~h na. Ly nn .
Mas8.

TORO IDS : Un~ 88 m hy like n_. Dolla r each . Five
$ 4.00 P P .DePaul. 309 South Ashton . Mill b r ae . Calif .

Collin8 75S·1 $385 .• 51J-3 $675.• 51J.2 $0195.• 75A·2 ' 295.
SP~OO $0195.• H Q-150 $175.• H Q4160 295 .. Va lian t $299.•
R.R/eer $2 10.. T elet ype ma chtnee: R -390/ URR. Allt eon les­
Ho wa rd Co. Box 19. B08ton 1. Man. ( R ich mo nd 2-0048) .

ATTENTION Mobil_ ra! Leeee-Nevilje 6 volt 100 a mp I ys.­
tern, $5 0: 12 volt 50 amp s YItt'm $50: 12 volt 60 a mp 8Y1­
tern $60; 12 volt 100 amp system $100. Guaranteed no ex­
police ca r un its. He r ber t A Zim mt' r ma n n. J r . K2P AT,
115 W illow St.• Brooklyn 1. N .Y. T t'1. Dic kens 2-9121 or
JAckson 2-2857 .

fo'REE! 1961 catalOll's for nt'Wt"'IIt, best eleetronic bargains
a vailable . Ster t'O. h i·fi, ha m r adio . 1000 other i tems. A k o
E leet ronlcs . La w r t'nce 5 . Ma n .

"" A N T E D: T ele t ype printers. perforators, re'perforatora .
trans mitter-distributors. teet equipment: Mode'l ::14. #15,
# 19. # 26 # 2r1. GRC. TT, T GC. GGC. etc. All typl:'lJ Colli ns
r eceive rs, 51J. a.3~8 . R-390. 75 A, etC'. Cash .o r t rade fo r
N E W amateur equ ipment. W r ite T o m . W I A F N . A llt ron ics.
Ho wa rd Co.. Roll. 19. Roewn 1. M~. ( R ichmond 2-0048).
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Ed . Note

Bermuda
Sorry. no deta il s on th is one except the dales.

A letter to the Contest Committee brought no
response. Maybe they wunt to make this a pri­
vale affa ir.

CA I. I, I. Io:TT.l:IUi may hr f1 l' l'l il'i1 to li n)' lIu r ract'. 2 " f1M.Il
60<". a" _t ROc' . St' lin to C. lA'e, P .O . nux 395. T irnt'ti
Squa re Stat ion . N _ York a6. N .Y.

Contest Cal. Urom page 69]

Inler !"OKa tion : A p plicationll e re now being eeeepted ror
E lt"'l" tion into our R--.rch a nd Ad m inill tration ataft' . Th..
ru neuon of t h.. lIf1[aniut ion i8 non-profit in nature, and
will work undee contributionll a nd granb. T he purJ!'OlW ..f
the oryaniz.ation ill H_ a rTh in E xtra -TfOrrt"ll t ri a l Ilhe n...
m..na ; t .e. Ita llio Alltronomy. I'ropoga tion . Seatter. etc. It
you art> _riou")y interl'llted and would like mo r t> in for ma­
tion weite r Ka din mf.' t r ic R__rc h. Ltd .• P .O. UOll: 4:J:J5­
Annex . LWI V~'Ka'" Nevad• .

I' R Jo':"'U : R V Io: YO UR H AM TICKET. Social Security Card .
aman p hoto. p ...... a nd anyt hing elMo of valut' tha t i8 walle-t­
etee, We will la minatt" it in c1ea r plastic. gUllran t t"t."d fo r
li ft.'. Lamination will prevent it f rom Kt"tti nX' torn . aolled
or f ra)·t>d. St.'nn your tiekt.'t or anything of valut.' with '1 in
atam pa or eJU,h for each item t hat yOU want preserved.
24-hou r servtce. Send to C. Lee, P .O. Iscx 395. T im t'OJ Squart>
Station . N pw York ' :tR. N .Y .

" T he V ll Jo' Ama teur" -At last a ma,;ru ine rc r VH F'e rl'!
Do n't min a ll in ll" ll' illl<ue ! St'n n $2.00 ror yea r o r $ 1.00 tor
Mix bill" i lj8Ue8 • • • 61 lt u lIl't'1I A ve.• It ah w ay. N .J .

Mail your logs no later than May 15th to :
T he USSR Centra l Rad io C lub. All : Chief
Judging Board. P.O. Box 10 1. Mosco w, USSR.

We were more than pleased with the success
of our 160 Meter Contest held the last week-end
in February. It is estimated that app roxi mately
700 sta tions part icipated a nd that every state
that is allowed 160 meter opera tion. was
represented.

The top co ntenders had in excess of 200
QSOs, coast to coast co n tacts were common
pl ace and severa l go t across the pond. (Including
WIWY ) Even KH 61J got into the act. That's <l

lot o f stations crowded into two narrow 25 kc
segments. Who said 160 was dead '!

Say. how abo ut thai G3COI chap? How am I
going to explain it to my c.w. budd ies?

Have a pleasant summer.
73 for now. F rank. WtWY

RADIO HANDBOOK

{j
' Summerland J , Cali fornia

I'r- 0., 1" 1: EIKI.on;, dis tr ibutor, . older l,om liS.
\:...- BoohlOfts. Iobr.rots. ne.."d..le~ order Irom Bi ker &

TI,IOI , H,II" d• . N. J. b porl (. U. Can.d.) , order
from H. 1. S",d., Co., 4040 P,rk An . So.. N.Y. 16.

F ur ( u r the r in fo rmation. cheek n umber 46. on pa ge' 126

·Ord., from ,ou, I, . orit, , I'dronk PJlrh d istribu tor.

If he cann ot supply, scnd us his name and your
rem itt ance, and W{' will U{Pp1!J; forei gn, add 10% .

• the comprehensive

reference source

• a problem solver for

designers and
builders of radio
equipment

Gives simplifi ed theory on practically every
phase of radio, T ells how to design, build,
and opera Ie the la test standard types of
rad io transm itt ing and receivi ng equ ipment.
More "How-T o-Build" a rt icles th an any
book in the field.

All information is original, up-to-date, and
complete, 800 pages of da ta, clearly indexed,
between hard covers-the largest RADIO
H ANDBOO K ever published.

$ 8.50 - at your distributor

Are You

TRADING?
L. t m. m,ke ,Oil • h .d.-i"
off., on JOul ,,,.d .m.t'1I1
. quipm,"t. All .. ,m.·b"nd
much."di,_I.t, llri.1 t'lu rn­
b. u .uur.d. Q uick d. li..ry.

WRITE TODAYI 8;11 W9ZS0.K$!S IUH

COMMUNICATIONS EQUIPMENT CO.
5U Sht. St., l.Crone, Wis.

Phone 4. 7] 7]

I'ICON·ITE
PICON·ite, the Sou th Dakota

area Amateur news monthly, now
in its 9 th year.

Speci al area events - General interest news.
Emergencies - Public Service - Social

Clubs - N ets - AREC - Hams - Discussions
Operating - Technical - junk-Box (ads)

Hand y-H ints - Editorial s - Letters - H umo r

non-profi t basis, subscription 1.00 per lea r

write to:
l ester Russell Lauritzen

Box 32, RFD Route 3. Centervil !e, South Dak.

124 • CO • Ma y, 1961
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QUANTITY USERS . MACHINE OPERATORS
• MANUFACTURERS . EXPORTERS I
HUGE STOCKS I I •

OY[,~, ,~~~. ~~~~~,,~!.~~I~L~~,!~~~~D ! •
MIN IMUM ORDER . . . 500 rEI TYrE . .. NO ASSOR TMENT I
;=~'~=::~~:;~

Fot- furt ht'r informat ion, e heek number- 43, on page 126

0.-, . I ..... .... Oty. I ..... 01, . I,~ 0', . I,~ 0', . " ~ ,....
_ l U I .Il Oty. I,.. .... _14" .l3 _ 60B5 .69 _ 12AX4 .11 _ 250NI 1.42
_ lAf4 ." _ u ss .52 0',."~ ,.ic. _ liAf4 .l7 _ 60El .51 _ 12.0:1 .., 5Ut5 .55
_ 3Al5 ." _ 30l , ." _"56 .il _ 6Ali5 .65 _ IOliS .59 _ 12AI7 .11 _ 25l1 .l7
_ 3AUI ~ I _ 30TI .50 _ 4DEi .62 _ ,",HI .99 _ 6006 1.10 _ 1284 .OJ _ 25w4 ...
_ JAVI .41 _ 305 .ID _ 4011:6 .&0 _ i AKS .ss _ 6015 ." _ 12U I .50 _ 25l1 .66
_ 3811 .51 - '" .11 _ 4DTI .55 _...., .41 _ 60Ti .53 _ 12101 .5O _ 3505 .51
_ 31C5 .54 - '" .51 _ 5AMS .lO _ h MI .11 _ I EUI .lO _ 12I E1 .53 _ 3SlI .51
_ 31n .52 _ 48CI ." - ,... .11 _ lAGS .5<l _ ..... .lO _ 121fl ... _ 35W4 .52
_ 31NI ." _ 4I NI .1l _ SAGS .52 _ l ARS .55 _ I H6liT .51 _ 12BKl .l3 _ 35151iT .&0
_ 38UI .11 _ 41Ql .96 _ 5ATI .ID _ U S! .&0 _ 6151iJ .51 _ 12Bli .56 _ 5085 .&0

_ 50C5 .51_ JlYI .55 _ 4BSI .11 _ 5u n .., _ I ATI .43 - ". .11 _ 121QI to6 _ 500C4 .31_ 3IlI ~, - 41UI .71 _ 51Ql .l7 _ I ATI .lO _." .OJ _ Ilin .14 _ SOENS .55
_ 3C1I .54 _ _.U lI .51 _ SI ll .lO _ IAU4 .., _ ' 54 .41 _ 12111 .1l _ SOLI .11
_ 3CfI .&0 _ 4B11 .ss _ sces ." _ I AUI .5O _ I SAl liT ." _ 12C5 .56 _ 11113 .11

OtT. I,~ ,.ic. 0 ' , I,~ ,.... 0', I,~ '.ic.
_ _,",U7 .11 _ SSU .14 _ 12CN5 .56
_ ,",UI .11 _ 6S17 .au _ 12CRI .54
_ ,",Vi ... _ 6$Nl .65 _ 12CU5 .51
_ ,",WI .19 _ ISQ7 .l3 _ 12CUI 1.01
_ I AI4 .65 _ .614 .99 _ 12CU .54
__ IAI7 .54 _ 6UI .11 _ 120B5 ."_ l lAi .49 ~ . 'VI Ii T .54 120U .1l
_ _IBCS .54 _ _IW4 .54 _ 120ll Il
_ I BC7 ." _ .I WS " _ 120Ml 11
_ 6ICI .l7 _ SU .39 _ 12006 1.04
_ &801 .51 _ .615IiT .51 _ 120S7 .lO
__ &8U .55 _ SII .11 _ 12011 .56
_ 6Bf6 ... _ 7AU7 .il _ 12E16 .5<l
_ 61'6 1.66 _ l AI ... _ 12Eli6 .54
_ 6BH6 .65 _ l B6 ." _ t 2El& .53

_ .SBHI .11 _ m 69 _ 12n .66
_ &8IS .62 _ ....UI .Il _ ' 2n..S .4S
_ &8U .Il _ ....W. .9J _ 12KS .65
_ I Bl 7 1.00 _ I B05 .&0 _ 12S17M .11
_ SBN4 .51 _ ICG7 .62 _ ' 2U n T .74
_ SBN6 .14 _ ICMl ... _ 12SNl .11
_ 1805 .65 _ ICNl .l7 __12SQ7M .l3
_ 6806liT 1.05 _ I CII .9J _ 12Ul .62
_ 6101 ." _.I EBI ." _ 12V6liT .51
_ 1iB1I .11 _ Il en .1l _ 12WS .69
_ I BUI .70 _ 12A4 .&0 _ 1214 .n
_ I BYS .54 _ 12AB5 .55 _ 11A14 .11
_ &BI & .54 _ 12AC& .49 _ 11BOI 1.09_.m .l7 _ 12AD& .51 _ 11C5 .51_." .43 _ 12Ar6 .43 _ 11CAS .62

01,. I,~_.". .lO 01,. I,," '.ic. _ ICBI .54 _ 12AF3 .l3 _ 1104 .69_ ,w .62 _ 5Cll ." _ 6C06 1.41 _ 12Af6 .49 _ l l 00S l 06
_ ' 13liT .lO _ SEAl ID _ ICfl 54 _ 12AJ6 ... _ l lLI .51
_ ION5 ... _ 5EUI .ID _ ICIi7 &0 _ 12AL5 .4S _ 11W6 .70
_ 11i3 .lO _51' ... _ I CIiI .11 _ 12AlI ." _ 19AU4 .Il
_ 1J3 .lO _ 5T1 .11 _ ICMl .n _ 12A05 .52 _ 19BI:I 1.39__113 .lO _ 5U4 ." _ 6CN7 .65 _ 12ATI .43 _ JlTI .ID_"0' .59 _ ' U' .11 _ 6CRI .51 _ 12AT1 ." _ 2IU I 1.49
_ 115 .62 - '" .56 _.m .51 _ 12AU6 .5<l _ 25BOI 1.1 1_ '55 ~I _ 511 .11 _ &CU5 .51 _ 12AU7 .&0 _ 25C5 .53
_ If4 ... -,n ... _ ICUI tol _ 12AV5 .l7 _ 25CA5 .59
_ IU. .51 _ U B4 ... _ 6cn .71 _ 12AVI .41 _ 25COI I."
_ IU' .50 _ U C1 .96 _ 60U ... _ 12AY7 .1l _ 25CU6 1.11
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1950-Jan., July, Oct., N ov.
1951 -AIl issues, except N o\'.
1952-AIl issues, except June, Aug.
1953-AIl issues, except lIIay, Ju ly. D ec.
1954-AIl issues, except Feb.
1955-AII issues, except Nov.
1956-AIl issues, except April
1957- AIl issues, except Jan.. Feb. and NO" ,

•
1958-AIl issues, except j an., June, July,

Sept. , Oct.
1959- AIl ISsues except Jan . and June
1960-AIl issues
196I - AIl issues, 50<' Per Copy

BC· 603 Conversion artic le (5ePI . & Oct., 1958 Ca l
lIep';n h a va ilabl e 01 SOIt pe r vet .

BACK ISSUES
FOR SALE 51.00 per

copy

ADVERTISING INDEX

.\ (' ).' Tn,lu' l r les . In _ ' .1 03.11 2

..l ll k ,1 Ib d lo r'omcraucn 12K

Ih rkt r .l< Wll lla UI""" l m-orpo ratc<l .... .•..•..••..•.•.•..••..•.,......................... 19
Barr)' ~; lt( · t rHn k~ C(Jrl"'r~\ j"n .., _ _ , 11:1
Bu m Ih,Uu Enl ..r" rl,,' " 114
Hruwn ~; I ·t r" n h· I III' IIG
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Cenlra lab _........ ....... 18
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( 'I n el a lltl Ins t i t ute of t; I -t rontes _ 16
C"lIlnl It adl o f' omlla n)' Cover I I
( 'ommunlra tlon l .\~ ~o('\atel. Incorporat ed 122
(' ollllllun l ra t iom ~: 'l ll ipmell t ('ompallY 124
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f' lu h Craft , 114
{'Q n ark Juun 126
(·tJ !o! llbarrlptlon , , 115
( '() Yilt' for the Ama teur 118. 119

Ilow-!i e)' ('oml,a Il Y. Inl'or pora ted 102· 114

I': ·z Way Towl'n. Inrorpora led 101
~: , H t on t: nglnl"f'fI Limi ted 124
~: lt·O _.. ................ ................... .... 15
t:mll i re !'Itale E Je<'lnlO l r l l OS
~: \' a n ' Ha tllo. Inrorporarrd _.._ I O!)

Paf r Ilad lo ~aJ ..a 123
Ptnne)· t' omlla ll)' (T he ) 21

I

CQ Magazine
300 Wesl 43rd 51., New York 36, N. Y.
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Gro t h . n. W . ~lanurarturlng Company 114

127
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xeueeet It a,llo { 'mp. nl· . I rll'otllora t r d .Cover II I

I la l l lrn r l ..es ( 'ompany 4. :;
ll ammar llllHI ~ I a nu fa rl u r l n a: . 'ompa ny 2
l lam Ho ards .., , ,." 106
I la n e)' It ad l" Compa uy . Inrorpnr ated 111
IIt.at h Com tlan)' , , , , 9. 10, I I
Il ..nr~· lh,ll o ~ l ore~ _ 10"
I I Oll " ~ or A n t ~ nn&l ( Th ~ l 12:.!
I l ~· - { : . l n Anten n. I'rodllr t~ _ _ _ 120 . 121

~Ia . tt·r ) Iohlle ~ I oun t a . Inrotporated ~.......... ........... .. 13
xt nt..n. Jamea ) Iali llfart llri ng Co. • Inc. 14
~Iulll I' to<l ur t . .. 110

J t'lm lng. It" d lo ~Ia ll \(hrtur l ng f'orpo taUon :W
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Jam~~ Knlli"hla ('ompan)' (The) 117

I.ata)·..tte lta ,l lo _ _._ 107
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Lekt ron , InNlrpora t l"d 114
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Please send me more information on your
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! ! I T UB E SPEC IAL I ! I
IXI50D _ R~ID01"M from Om·t . • quln­
mrnt. T ...ted. $3 .a.. 2 for Ill . F it. IU t'nl
Xlmr $2. Jo'lrst come. nnt .~"e<l

Ltw prlud .. T200 SI LI CON DiODE S
ratN 3II0ph ·/266.ms ~ 200111& ~ lllO ~e

3H ...r h ; 10 ter 51.25 : 100 fer $27 :

NE W " VAC D AC" . S I LICO N TUBE
REPlACEMENTS

W ITH BUILT IN RF S URG E ..
S E RI ES BALA NCI NG

P ROTECTI ON
TYP E VR MS / P IV A III p S p RI CE
ST866 5000/IO tOO 0.3 120.00
ST816 5000/1000 0.3 S1 8.OO
MT lI R I 1900/ 2800 0.1I SIlI.OO
ST5t:.fi 1120 /1600 0.6 $ 8 .00

NEW BATT ERY CH ARG E R BC6_12V
FOR 6V OR 12 VOLT BATT E RI ES.

TRI CKLE " FULL CH ARG E up to 4 AMP
("lJIrl~' I " n sen b. t ltT ln
Rullt S C8·12VB '1 0.00
Hf' S·1 2\"K l'r t'mbled

K it 7.50
Sime uC't'Pt rated 2.lIA

n e lll :'.AH 8 .00
1l1"6 ·12AK 1'rn ..~mblt'd

Kit _........... 8.00

2x 155 $1.39. 2:"'116 S1.80. 2:"'111 SI , %:"'118
$1.75. 2:"0 %41 $1.50. 2:-:l;).'i SI.20. 2:"'%7 0
S.95. 2:"'274 $ 1.25, ~ :'\40~ S.80. ~ :"OliH 11.20.
2:- .5 ; 8 '1.80. 2....S09 $2.20. 2:"'5111 ' 1.25.
2x 5112 $2. 10. 2:'\1 74 " .50. 2:"'H 3 ' S.IIO.
2:"'&;0 ' 1.60. e xet r 12.

'CAP AC ITO R INP UT DE RAT E 20-: . :
( J:'> Of more thll ll..m Wt' P17 1·.l·. il ' .H..-\ , 1
S P ECI ALI T RAN S IS TO RS " D IO DES l !!

,....tol'l' T ..1l1d A O Ul rantNd I
FU LL LE NGT H LEAD S

2:"'123 1' :"'1' fll - , 12 I.. Ill. 100/137
2:"'292 :"'1':'" U ' . 12 tor Ill. 100 /$37
2:"'%9'3 :",PS U t . 12 for S5. 100 /137
2:"':!23 P:"'P SO ' _100 / 165
2:"'597 P:"'I' S1.90 _ _ 8 / SI0
2S.598 1':"'1' ' 1.90 _ 8/' 10
2S~99 1':"'[' $3.50 _ .. ._ 11S 10

S ILIC ON DIODES 750MA ' TOP HA TS
G,n.,..1 P urpese 400 PI V .t 300 iliA
S,..... I 2 , .... ' I 20 , .,. $7

--~=---
rills / pi" rlll s /p l" r"" /p i,, r"" / pl,,

11125 35/50 70 /1 00 140 /200
14 _ I _ 29_ 34~

' . ' [<PI" r Ns / pl" MIls /pI" rllls /Il i"
21 0 300 280/400 350/500 420 / 600

4 , 5$_ 1 , $ 1.00

MII' /1l1., r . , /p l" MIIs /p;" 'Ills/pi"
490 /100 ~0/800 130 /900 700 /1 000

11 .25 SI .50 $ 1.10 S2.00

May, 1961

THAT"S A Buy

..TAB..
. " TAa" Tubes Factory Tnt.d. In..pc:td,

s ... Ih nthl Guar.ntted l N. R. INti l Boxed!
GOYT & MfGRS Surplusj Ne.... & Usedg:: 89 6BZ7 __••• 1.25 11',8111 6 5"1

. 80 6&4 .._ .._ . 45 4' . ,0 82 S.5 lies 59 .
aC3 ' 10 lie6 · · 1·08 45 49
ODS "so see l ' OS 50 16 89
II. ' 79 11'/ "t ""J ., RKS9 _ 1.39
l A' "90 6c a: '4 t . RK60 1.11
18 3 ' 9'9 lie ~9 H Y69 2.20
I L4 •.._... 's" ec,·,' 1.4? 15 .11
I R" •......• " . ", .......• .Sa H V1S 5.00

." .__ . I lieu .. !.fO IlV 9S
IRS w. SWlfP Td. ,! Wh"" DolU H~;.j .
1S4 . 18 I COII • . • .89 . P H60... ..31 .50
1S5 18 6CG8 1.l ~ 4 · 1 2~A .. 27.110
IH ""'- .:! 19:61 . 79 CX150G ... I ~.OO
ITS .- ' 95 6C .70 4X250B . 41.00
I U4 .::=,lliu I DU, 6 _ I......, ', ', ' ,",04 41.15
IU ~ 15 6 E A 39.00
lX2 "-'" ~ _. .79 2~OT L _..19.n
2CJ9A- . Q 6, ', 4 _ 2.49 307 04 2/$1
2C40 - ~ ~O ~ s a 31604 5 11'

........ ' s"'llj~t"io;' C:':.Jo C~R92 5 1 I
2CU _ 1.110 I t7 99 1I18A
2C~1 ..._ 2.0'1 6fa - I' 39 3 /S 1
202 1 ..__ .85 6 H8 _ ' 39 350A 2, 4:1
2E22 _.._ I. U 614 1'7" 3~O B _ 1.7 5
2£24 _ 1.90 6J~ _.... .... ' l\i 371B ...... .95
~g~ .__,N0 I J Il == : 59 11 46 .. .. U O
2£ 30 - - . ~ 6J7 _........ .99 416B ...._..16 .00
2 E33 - - 1 II US ._....... 1.39 4~TH ....43.00
2K25 - 9 7~ Il K6 _... . ~9 4~TL __ f 3.00

-;/./ r· b 6K 7 _ , 9 460 11 .50
n "t1 Slod tJ ., lAw P,ic,J1

2 K26 34.00 Il K6 .•....•. .99 70304 Q
2K21 _..30.00 Il L6 ....__ 1.19 7(17 B _ ... 3 So
2V ' ....__ I IS I 6S N7 _ .72 715C :::::10:90
2X2 _._ .48 6T1 ...._ ..•.98 711A 5 1S1
3A4 .•...._ .70 6VIlGl _ .90 12UB ".:::' 15 00
3A5 ..._ t .OO 6X lI .._ . 49 725.., 2'75
UPI _ 5.9.5 12ATI _ .119 103 ._ ... aliO
3B P I __ 3.9'l 12A17 89 aN _ . •.•,'e', s,o ".•, - ' ...._... ..._. .. _ .83 8" , ,.
lID2S ._._ 3. 9~ 12A U7 .....19 ...._..- ~

Ir"I 8" , 1 WI S, lI! W, Tr. J , .
1 '.~9 ..• _- 8.,,,, ', ',A X1 .....79 101 ....... 1.1 0

.._..... A Y7 _. 1.29 ~ /U, 10/ $12
3Q~ ._..... . M U B4 __ .95
.... A ....•.13 . ~ 12B AI .65 " , '"4- 125A n . 50 12BA7 .99 ._ _ .
4 . 250A 34.00 12BD6 .59 li lA - - f . 41
tx l 50A _ Q 12B E6 .59 1 12 ...._ . 3.95
4X2SO 36.00 12B HI .111 113 .._ .... Q
4X500 31.00 12 BH7 .99 115 _ 1.15
SAP I . 3.95 12BY 1 _.. 1.00 126 .._ _ .99

W.,,,IIJ Tin S" J."J Eq"jpml'"
5 BP I _ 8 . 9.~ 12 BZ7 _ .99 828 ...._ 9 .00
SBP 4 _ 7.95 12H6 _ . n 879 B _._. • 00
IICP I 4.99 12Jl1 .._ .89 U2A _ .. 8.00
IIC P7 9.00 12J1 .........89 833 A _ ...36.00
II R4 .._.._ 1.00 12J8 .._ 1.35 831 ,.._._....2 /S~

we t>u liT.. __ .90 12 KI _ .89 866A •• •• 2.n
5U4 .99 12SA 1 .._ .69 954 _ ,IO/ S1
5V4 .119 12SC7 _ .89 955 3 /S1
5Yll ._ _ . 80 12SF 5 _ .19 957 3 /S1
II Z3 .. .89 12SG7 ._. .89 ISlA IISI

SenJ 2't for CatJo, !
IlIG p 22 89 .00 12S H7 ...• .89 99 1 1I /S I
6A 7 _ 1.00 12SJ7 _ ... .15 1814 •• •• 2.75
, All 99 12SK1 .15 "19 .5 /11
8AB4 _ ..59 12SL7 79 1620 ! .Oo
I AC1 _ .12 12SN7 89 1625 3 /S1
6AG5 .8.5 12SQ1 .69 1626 ~ /'I
8AG7 _ "f5 12SR1 _ .89 1629 _.. 4 / ' 1
&AK5 _ .89 15 E 1. 19 2050 , I. ! .~

&A L5 ..__ .59 15R 41S1 5~ 1 7 _ I.! !'i
GAO' 66 F Gl l ,..... Q 5608 3.9.•
To/) 11$ p(!j jJ for 304 TL. 813. 8 11A . 811/f T"lu J
6A RI _ 1.95 19JI _ LI t! 5618 ,,_, 3.~:O

6AS7 _ 3 ,49 2.1 __ 3 .1I0 5631 1.3;0
I ATS _ 21S1 2'A6 __ 1. 19 5634 un ;;TA.B"- TH Ar·S A BUYI-BARGAINS H
&AU6 ..__ .;9 25A1 _~ 2.19 5656 .fi .! :'1 D' I E
6BI .._ 1.35 25C5 .._ .1 1 56n t .n TIl.A:'\8 1~TOR POWER 0) ' up to
I BAI _ ._ . ~9 25

T
l& _ .72 5670 90 T1t\.~~rlolTO·R·· · · "i;O\'.F.R· · ··DlOnE.4 for $1

6 BE6 __ .59 2S _ " .00 5686 1. • .\ . . • . • UP 10
6 BG6 __ 1.49 2~Z5 __ .12 5687 1. 15 l\ Amp _ " , 2 for SI
I BH6 _ ._ .111 25Z6 _ 15 5691 4.70 ' ll t: AT ~I "" K l IOC:'\T E Il
8B I I ., ....1~ 26 A1 .._.. 3.69 5723 ., 1.93 .... t' ' ".rl. n / or pqulr 0· 13:> \"1. ,5.-\ ' 1lI.30

To p sss P,,;J lor XMT1 R T"b~J! :,\ " " arl . n / or pqulv 0 ·135" / 3 Amp '1 0.65
6B K1 99 FG27 _. 8.28 3732 ! .OG F." 'T·.'~~'.E"M• • 'N.", ' ·'''A:.!\" /l .•2:; \ $7.2. ',
I BL1 _ 1.35 H V27 _ 19 .39 ~736 55.0n R · . •• • • mp 4 • '1. /
I BN4 .89 2807 _... .89 574' U\ ~.~-m~+~~ ~JU~t"o~.?'~~3% 13 @ :.! i ~
6 BNI _ 1.08 F G33 13 .00 .5730 ! .75 ) . ' ../ , . 21
6 B N7 1.99 EL 34 3.49 575 1 I.! :> UF·ItTU W~ton . SlJ l le/TC $.f @. :t/ ' 6
6 BQ6 _ 1.19 33A5 .19 5114 1.20 IIC llTIl. lOOlle l%~" - , $3• • 2 / n
I BQ1 _ 99 35U _" 59 5179 1,20 ~"" ()()I · ..: It."lI'OI' '': TrS": 2 ~ n@. :!IS'J
I BX7 1.1 1 3!iT 4 4~ 5894 ..... • 12.00 ),II x I ·FAS 8 or 12\".-\1' /110 I·y. 52 @ :l/S5
Ii BY5 1,19 3.5Zl1 1.2.. x ..: W PUI:",T CKT · I·A :I•. Ih l :.!J: .U6:.! ~ $2
' BZ6 .9 1 RK 39 :!.99 Ne S._Wr ll ,, ! 1:'\34A 4~'@. Ili /SS : 1:"'35 II : IS~ 1O- fla> :

"TAB"
T ER MS : Min Order S3-25~ XTALO\'E:"'-tl5\-A:Ttlt'r n t.t ", $2
wilh . n1et" F . O.B. N. w y.,t . m ower ~ .fi\·DCI100(,F)'[ .. $3.98

T
Xmlttlnc lUr. ·•. 006 @ 25(1)\". :; ror 11 .00

en dl ' , u. rJIntel . prlu . f 4. 1000A SOCK ET LESM C"IIBI:,\EY. ' 't .!I5
p ' " ",du. I n l"b0 .... 17th ,e.r. ~~IU N>l'ket 83t. RI3 I(ock~. . . . . . . SI
"en S 0..... 0 1' " ' I.ef fo ellollg . . Il laO f"rnmlr / J.n KT AI• .... ._.... 2 lar ' 1.00

l11FE Liberty St .• N . Y. 6 . N. Y. RE 2~6245 rr;'" t"J j04 TL Td"J(,AU n'PES!!1
For- f u r ther info rmRt ion. cheek nu mber <1 4. o n [l Hl: e 126

THE 'EST klTSI....
0­
0-

===== ============~~~~~ ~~~ ~~~~~~~~~

II TtIl'!lAT 811.1('0:'" mODES ' I
EX I'EUJ MF.:'\TER~ KIT. r8F. AS
HTA lI IHT lI ltlol . ZE:"'OR D iOn EI'
~1 ..:rE K I'UUTEt"TIOS CLlI'I'lm
... ItEI 'TIFIERH ! $10 '"ALl:E.

" TA'" FOR

GT O I P OWE R. DI AMO ND·
TRAN SISTO RS
F.t tar, Tu t.d

e··lIFGRIJ In V .R.A .
Itfop ll t'fl 11M lum &.

It IWIUue Twn
2 :'\155 , 2:"0 158. 2:S 2: M .
%:"'~~!I . %:"'301. 2....5~4

G E NE RAL t o 3GP 80t @ ••_ ..%O tor SIS
P URPOS E 100/$65
Sl ll ...r m,u·.. thl. Ul'Ill WI' p., P .P . I V .R. A . )

111.\lIU .... O IIAloIE l llCA MTO KIT $
H.Ol ·:"LJ B .U''': l lWA ~ITn KIT S
LJEU "O PUWER nEAT 81:"'K WITII

•' IS H ItO 8 Q , _ ' 1.25
K IT UHJJ)E~ CO:'>II'UT ER 2OC . 8 / SI
KIT TR:"O!'tTR :"'P:'" or 1·:"'!'.,39'@. :5 I.... SI
IN 34A DIOO ES 23e • • 10 tar 12. lOOISI.
1$10 or Rlnn .hlllll'm .... p." P .P. / H.8.A . )

l • • e. N • .,iII. Charg er S,st.ms
" SI n AB" Si'i_o n Rect i#ier R,p'_emenl

Non.Aging H" m erkall ., Seal.d
["li lt II or 12VI)C @ 100A . T"p~ YJ 9 ' 24

SElENIUM I .W, BRIDGE RECTifiERS
DC I8 VAC 36VAC 12VA C 130VA C

AMP I.. VDC 2aVDC 54 VDC IGOV DC
::;s Va $I.DO SI .t O $.l.1S $$.00G 1 1.30 2.00 4 .90 8- 15

2 2. " ' .00 8.25 ILl O
3 2.90 4.00 8.60 1S.45
• 4 . 15 ' .DO 11. 75 3 1.90

... 10 '. 10 12.1 5 21.30 41.60
.. 12 1.7 11 14.90 30.95 43.411
~ 20 1 2 . a~ 24.60 I!",it, For

C 24 " .00 29.45 Rutift"r C.,.IOK

Send 25(' for Co t o lo g

GT O! HIPO W ER-ROU ND .
TR NSISTRS F . r tolT TnlM

···M..'H I n ' ".1oI . .\ .
~ :"'H1 o r 2:"0441 $ %. 25 .
~ S :t18 o r 2:"' 44 % U .n.
! :'\11:5 or :!:"'U3 s.s.OO @.
4 / S16. ISII'I or more thl , H.m
" . 1' . / 1' . loI A, )

" TAB" TOROID Xf MRS fer
TRA NSISTOR P OW ER CO NV E RT IE RS !

T6 ·MO.: / 8"OC I mpt . SOO \"DC A: T.p. )In
~oo 1l 1 . S15. T I 2· SQnE /12H)C I npt . 500VD C
1< TI P . :Mil. ~001l1. ' 15. T6 · 2~oE /I\"DC
I lIl pt. 250 YDC . lI.. ISOlla Sl 4 . TI 2- 2ISORI
I!" IJC I np t . %.50 H )C. )til. ISIJ ) 1a S14.

NEW POWER CONVERTER
12VDC '0 SooVDC ~-:;

up 10 200MA :;;:~A.

100 Walts ; Top at noVDC . _ ;;;-­
e Ty pe C12S0E $35

TY P E C650 E fOR 6VDC INP UT $3 11
12V DC to 2l1OV DC UP to 150MA

Typ. CIUU $30
C62l1 E tor IVD C Illput $30

----••--u
I •-•
/ ~-•••-~

•~
~

•s•-••U--"•••
'"~••
~
u•~



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

~.
.""

Immediate
Delivery

0 83 SU691 RBX-l
0 83 SU692
0 83 SU 693
0 83 SU694

T elrex TC·99 C ha lle ng e r
" T ri-Ba nd" A nte nn a

Stoc k No. 99 CZ 964 .. _.. $159.SO

CDR H am·M Rotator
Complete , heavy-duty system.
Slock No. 92 S X 357. ... $ l tl .t 1

IN S T OC K FOR IMMEDIATE DIE LlV l RY I

A ll M o s l e y . H y-G a i n and Tel r e x
antennas. W hat ever your antenna
needs , you'l\ save time and money by
lending your order to A LLIED.

E.Z Way Towers
T he top-q uality cra nk-up, t ilt-over un­
guyed tower . Al l models in stock at
ALLIED. hom $90.00 up .

• • • • • • • • • • • • • • • • • • • • • • • • • • •

$ •••• ••••• ••••• enclosed

•• ••

order from

ALLIED RADIO

o Send Fre e Sum",.r Sale Book No. 205

Hy-G a in TH.... 4. Elem ent
Thunderbird " T rib ander"
Stock No. 77 CZ 361 , .. _$1t1 .5O

;

r------------------
A LLIED RADIO, Dep t. 16-ElI 100 N. We sl ern Av e ., Ch ica go 10, III.

I Ship me tne foUowing :

I 0 92 cz360 Mosley
I 0 11 cz361 Hy-Gain
I 0 99 CI 964 t erre..
I 0 92 SX 351 CDR

I
I
II Nome::-:= = <Calll _

II Addreu _

II Ci' y l o ne S'ot. I~ J

For r urther in lo r ma t io n. eh eek n umber ", S. o n PIlKl!' 126

Hy-Gain Rotator
Indicator System

RB X.' " Ro ta- Brake" (twin-motor
unit) . Stock No. 83 SU 691 . . $129.95

CONT ROL SYSTEM-world map
i ndicator and control bo lt.

83 S U 692. Central U.S.A . } Eac h
83 S U 693. Far East Coa st. $70
83 S U 694 . Far We st Coast.

FREEl
Send lor our
b ig Summer

Sale Book today !

•

YOU GET MORE AT ALLIED

128 • CO • Ma v. 19 61

Mo s ley Mod e l TA·33
" Trap-Maste, " A nten na

Stock No. 92 CZ 360 $91.75

• Get ou r 'amous ·· Kl ng.SI. . .. trod .s­
th e y ' , . hlg h . at l

• O n ly $ 2 do w n o n ord ers up '0$50 ­
on ly $ 5 u p ' 0 $200 I

• En io y . ... . ry bu y i n g ad va n ta g e - top
s .rvlc e ond real " ha m - fo - ha m " h elp !

r
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with built-In PRODUCT DETECTOR

THE "COSMIC BLUE" NATIONAL'S NEW HAMBAND RECEIVER
- " , ~ ,

- - '

T his newest and finest precision double conversion amateur receiver with 6 meter coverage, brings )'OU

an case of sideband tun ing previously available only in the most expensive equipment. The NC·270
features an exclusive " Ferrite Filter" for instant upper-lower SSB selection and a degree of selectivity
to conquer even the toughest AM and C\V signal conditions. The solid !/s" steel panel. ceramic coil
forms. double-spaced tuning gang. and full vent ilation cabinet combine to give mechanical and
thermal stability that will surprise even the most critical operator. Even the color of the t'C-270 is
outstandingly different, National's new duo-tone " Cosmic Blue: ' \\'r ite for deta iled specifications.

Only $24.99 down"

And N Qtional Radio's pat­
eraed "Flip Fo o t " m ak e s
o~rating the N C-] 70 so eQsy.

Suggested cash price: $2.$9.95. NTS-3 Ma t~hing Speaker : S19.95 (slightty higher .... est of
the Rockies and outside the U.S.A.). "M ost National distributors offer budget terms
and trade-in altowances. @

NATIONAL RADIO COMPANY, INC.
A WHOU YOWNED SUBSIDIARY OF NATIONAl CD., INC. MELROSE 76, MASS.
Export : AD AURIEMA, INC" 8 5 8road si., New York, N, Y,
Canada: CANADIAN MARCONI CO.. 830 Bayview Ave.• Toronto 17. Ont.

... / . , ..', '

F or f u rthe r inform ation . eheck n u m ber 2, o n I' a i/: l' 12,;

•
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90 watts CW input up to
60 Me; 67.5 watts on

'phone. For free
technical bulletin, write
Sec. [·15·M C ommercial

Engineering, RCA
Electron Tube Division,

Harrison, N .J.
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