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Why does (ol S’ Lie provi 
a better SSB performance? 

(Here are 10 good reasons) 

]. RE FEEDBACK RF feedback around driver and PA stage improves linearity, re: 

duces distortion products, giving cleanest signal on the air. 2. FREQUENCY STABILITY) 

Optimum frequency stability is achieved by using a crystal controlled high fre: 

quency heterodyning oscillator and a Collins PTO.low frequency variable oscillato 

Each PTO is individually temperature compensated. 3. MECHANICAL FILTERS Colling 

Mechanical Filters provide unsurpassed performance in both transmitter anc 

receiver because both skirts of the Filter are steepsided. S-Line filters are 2.1 

ke wide at the 6 db point and 4.2 kc wide at 7 

the 60 db point. No other type filter in this 

service approaches this performance. Clean sig- 

nals are assured without additional audio filters. 

4, LIGHTWEIGHT Modern, pomnace the S/Line is 

without retuning. Quickly legible 1 ke calibrated dial eliminates frequency searching ! 

6. MORE QSO’S PER KC The Mechanical Filter limits the bandwidth to that requirec# 

for good communication. 7, DUAL OR SINGLE PTO CONTROL A flick of a switch select} 

offer an ease of operation and optimum oper? 

ating efficiency bonus. A gear reduced, 20-kc 

per-dial-turn knob allows easy and accurat 

tuning. This dial lights up for easier reading? 

9. AUTOMATIC LOAD CONTROL Automatically keeps the signal level adjusted to it 

rated PEP. Result: an increase in average talk power. Makes distortion negligible! 

10. COMPLETE STATION COMPATIBILITY ‘The Collins S/Line equipment, handsomely, 

packaged, comprises a complete amateur station. Individ- 

ual units on which a system can be built include: 32S-1 

Transmitter, 75S-1 Receiver, 30S-1 Linear Amplifier, 

516F-2 Power Supply, and a 312B-4 Speaker Console. 

These 10 advantages help make Collins S/Line the most advanced system | 

available to amateurs. Your nearest Collins distributor will describe further features of this remark} 

able system. See him at your earliest convenience. 

CREATIVE LEADER IN COMMUNICATION 

COLLINS RADIO COMPANY * CEDAR RAPIDS,IOWA *¢ DALLAS. TEXAS * NEWPORT BEACH, CALIFO| 

For further information, check number 1, on page 126 



ie Wl; conditionally 

Cuaanteed 

~«. the Mark = 
of the Maker’s 
Confidence in 
His Product 

PRs are built to PERFORM ... under good 
conditions and bad. They have that extra 
measure of stability and dependability 
BUILT-IN ... that plus of rugged precision 
that guarantees years of unfailing service. 
Thousands of pre-war PRs are still per- 
forming ... still right on the kilocycle! No 
wonder PRs can be UNCONDITIONALLY 
GUARANTEED. 

40 and 80 Meters, PR Type 
opm 5005Cycless..seene $2.95 Net 6 Meters, PR Type Z-9A, 

) Third Overtone, PR Type Z-9A, 50 to 54 Mc., +15 Kc.....$6.95 Net 
24,000 to 24,666 and 25,000 Citizens Band, PR Type 
forZ7,000 [Ker = SUKcle ns. c GATOS NetaeZ-9Res 005 068. uae $2.95 Net 

PETERSEN RADIO COMPANY, INC. 
2800 W. BROADWAY + COUNCIL BLUFFS, IOWA 

EXPORT SALES: Royal National Corporation, 250 W. 57th Street, New York 19, N. Y., U.S.A. 

For further information, check number 3, on page 126 
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TT hs Aik 
fA New compact beauty. .. 

fa New transistorized dependability. .. | 

AM for the Stradivarius of electronic keyer’ 

y > Again, the “Stradivarius of electronic keyers’’ advances | 

art of CW with a clean, compact new design that’s complet! 

transistorized...costs less to own... brings you new technit 

skill and personal enjoyment whatever your level of experient 

HA-4 Features 

e Employs digital techniques. Advanced circuitry as- 

Sures constant ratio of dot-to-space-to-dash over en- 

tire speed range. Dots and dashes self-completing. 

e Employs eight transistors and ten semi-conductor 

diodes, Transformer operated. Employs a high-voltage 

transistor to key the transmitter. 

e Monitor or sidetone may be heard via built-in speaker. 

@ Semi-automatic position permits manual control of 

The new ideas 

in communications 

are born at... 

dash length for retention of individual characteris 

or straight key operation. 

FRONT PANEL: Function control: AC off, Auto ke 

Semi-auto, Hold. Speed control: Two ranges; a 

18-50 WPM. Volume control. 

REAR CHASSIS: Term. strip for key connections; w 

(dot duration); hi/lo speed range switch; term. 

for transmitter connection. 

hallicrafters 
Chicago 24, Illinois 

Export Sales: International Div., 

Raytheon Co., Waltham, Mass. 

Canada: Gould Sales Co., Montreal, P.Q. 

d 
‘ 

| 

| 
| 

For further information, check number 4, on page 126 
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STATIONMASTER® 

Base Station Antenna 

Cat. No. 200-509 

FREQUENCY RANGE 
OMNIDIRECTIONAL GAIN 

MAXIMUM POWER INPUT 

NOMINAL INPUT IMPEDANCE 50 ohms 

BANDWIDT Ws oases cranes eee moe + 0.3% 

MARLBORO NEW JERSEY 

4 e CQ e June, 1961 



»» NOW 

THERE ARE THREE 

COMMUNICATOR Iv’Ss... 
6,2 and 114 meters 

and a NEW VFO 
that operates with all three models! 

Communicators... thousands of them in use today 
... prove without question, the effectiveness of the 

GONSET-ORIGINATED complete VHF station “package”, 

NOW...the outstanding COMMUNICATOR IV series, 
entirely new with modern techniques and features— 
hetter equipment for even better performance. Re- 
ceiver front-ends are crystal controlled for highest 
stability...triple conversion provides high image 
rejection, low spurious response ...new frame-grid 
tubes give low noise figures. Refinements, extra oper- 
ating conveniences throughout. Install one of these 
new “IV's” at home or in your car. There’s real oper- 
ating pleasure and satisfaction ahead. 

And now...a BRAND NEW 
COMMUNICATOR IV for 6 METERS 

Receiver: Triple conversion, tunable 49.9 to 54.1 mcs 
(with 50-51 mcs spread across 1 of dial scale). Sen- 
sitivity is 1 uv or better for 10 db S+-N/N. Receiver 
has squelch, ANL, ‘‘S” meter. 

Transmitter: 24 watts input, amplitude modulated 
with Class AB1 P-P modulators. High level speech 
clipping and audio shaping. Frequency control is 
quartz crystal or external VFO (accessory). Universal 

power supply operates 12V DC and 115V AC. DC 
supply is transistorized. (Negative ground only.) 

NEW VFO... for all Communicator models! 

Single VFO model now works with Communicator |, II, 
Ill and IV. Has dial calibrated for 6, 2 and 144 meter 
bands. Microphone connector and FM modulator pro- 
vided for Narrow Band FM operation. 

COMMUNICATOR IV—6 METERS (Delivery in June 1961). #3342....349.50* 

COMMUNICATOR 1V—2 METERS (Now at your dealers).. #3341... .369.50* 

COMMUNICATOR I1V—1¥4 METERS (Now at your dealers) #3351....394.50* 

VFO FOR COMMUNICATORS (Delivery in June 1961)..... #3357.... 69.50 

* LESS MICROPHONE 

For further information, check number 5, on page 126 

aller GON S Ee. J. Division of Young Spring & Wire Corpor
ation 

OT Onan iy. MAIN ST., 



ASK THE MAN WHO OWNS ONE... 

5 TE! 
Wee 

HAMMARLUND 

SSB TRANSMITTER : 

% SSB, DSB, CW, FM, FSK for RTTY plus 40 cps It doesn’t take long to hear the superiority of thi 
identification keyed shift. HX-500 SSB Transmitter as any owner will te? 

% Carrier suppression 50 db or better. you. He’ll tell you about the true TALK-POWE] 

first—resulting from the restricted speech range. | 
then he’ll get into the details about operationa 

features such as separate dial scales for each band 

yx Unwanted sideband suppression 50 db or better. 

%& 3rd and 5th order distortion down 30 db 

or better. the fact that all crystals are included at no extri 

%& Spurious frequencies down 50 db or better. cost, and all about the built-in antenna changeove; 
& 80, 40, 20, 15 and 10 meter bands. relay. Most of all, he’ll brag about the solid com 
%& Tuning accuracy better than 200 cps. tacts he’s made with his HX-500. In fact, if yo! 

doi’trchanceuthe seunieceoem e ane 
tc AND POWER THAT COUNTS—OUTPUT POWER Mattie meneame EO S| 

OF 100 Watts P.E.P.: 100 watts CW; 25 watts from him. 6 9 5° 
AM; 100 watts FM; 100 watts FSK. amateur net 
See it at your deal er, or—write for complete technical details . 

ey HAMMARLUMD 
Q MANUFACTURING COMPANY, 

Sea an affiliate of Telechrome 
460 West 34th Street, New York 1, N.Y. 

For further information, check number 6, on page 126 
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TECHNICAL DATA 
Impedance: 640 Ohms in and 

out (unbalanced to ground) 

Unwanted Side Band Rejection: 
Greater than 55db 

_Passband Ripple: + .5db 

‘Shape factor: 6 to 20db 
Vet5: to .1 

Shape factor: 6 to 50db 
1.44 to 1 

Package Size: 27,” x 11%,” x 1” 

Price: $42.95 Each 

a ae ag | 
8.8 

EMLEEIA Bed CE 
Pade e wip Bivins Krasienonin, th. ws Cnben 

FC | 

MEGACYCLES 

+ 60db 

89 9.0 3 

Both the Golden Guardian and the Sil- 
ver Sentinel contain a precision McCoy 
filter and two of the famous M-1 McCoy 
Oscillator crystals. By switching crys- 

For further information, check number 4 on page 126 

TECHNICAL DATA 
Impedance: 560 Ohms in 

and out 

Unwanted Side Band Rejec- 
tion: Greater than 40db 

Passband Ripple: + .5db 

Shape factor: 6 to 20db 
1021" tov 

Shape factor: 6 to 50db 
1.56 to l 

Package Size: 1%" x 1%" x 1” 

Price: $32.95 Each 

tals either upper or lower side band 
operation may be selected. Balanced 
modulator circuit will be supplied upon 
request. 

ELECTRONICS CO. 
Dept. C-6 

MT. HOLLY SPRINGS, PA. 

Phone: HUnter 6-3411 

June, 1961 @ CQ 



It’s The . 

i GREATESI : 1 > 

Model S-402 Features... 

@ Excellent Forward Gain and F/B Ratio! 

@ Efficient Link Coupled Feed! 

@ 100% Rust Proof! | 

@ Heavy-wall 6061-T6 Aluminum Boom and Elements! | 

@ 2 Elements for True Beam Performance! 

**Forty”’ is the hot band now and the all new Mosley Signal Master Beam is the cal 
to give your signal real authority! This rugged beauty is designed and engineere¢ 

provide the performance you need whether you are DX hunting or relaxing in a pled 
rag-chewing session. 

You'll want a Mosley Signal Master Beam... see it at your favorite Ham Equipn 

Dealer’s store! | 

Amateur Net, $124. 

MM scl ty Elston Ie 
4610 North Lindbergh Blvd. — Bridgeton, Missouri 

For further information, check number 7, on page 126 
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3 
3 from Heathkit? 

— Special “Bonus” Offer 
for Summer Buyers 

5 new-design Log Books and Handsome Cover FREE! 

® Designed for round-table QSO's This new log book puts the fun back in operating 

¢ Eliminates unnecessary details by taking the work out of log keeping. Designed 
for round-table QSO’s, you log basic data only 

once on a page and fill in spaces for each station’s 
® Eliminates note transferring 

° Each page is a QSO with basic data call, handle, etc. Each page has a calendar and 
logged just once spaces for traffic summaries, schedules, and notes. 

® Each book is a permanent file You get a neat log as you operate; no more 

* Fits your desk; measures 8% x 5% laborious transferring of notes to another book 

closed for permanent filing. Get 5 log books and a 
handsome vinyl cover in which to keep the 
current book on your desk, FREE with your 

Heathkit Amateur Gear order of $50 or more! 

a Fevaite 

DDD/"",/ 

— 

Za ZL 

Li LEE 7 

SSS =o Z 

2 — — ™ 7 

Sx 
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HEATHKIT”. .. number on 
with Amateurs for quale 

% with economy . 

KIT HW-10 $4 GQIS 

Compare features, performance, and price...and you'll 

choose Heath’s new VHF transceivers, “Pawnee” and “Shawn 

¢ Output: 10 watts nominal CW, 8 watts nominal AM «+ Built-in VF 

Tracked exciter stages for single-knob tuning « 4 switch-selected crystal pd 

tions + “Spotting” switch * Built-in low pass filter * Built-in 3-way poy 

supply, 117 vac, 6 or 12 vde + Push-pull 6360 final rf amplifier + Dual-purp: 

modulator provides 10 watts for plate modulation or 15 watts for public | 
dress operation with external speaker «+ Push-to-talk microphone +* Dou 

conversion with first oscillator crystal controlled, first IF and second oscilla 
gang tuned + Voltage regulated oscillators + Illuminated slide-rule dia) 

Tuning meter automatically reads signal strength or relative power out 

Squelch and noise limiter controls * Built-in speaker + Heavy-duty A 

DC power cables + Primary fused relay » Complete shielding + Compa 
6" h x 12” w x 10” d » Recommended for the experienced ham kit build 
time approximately 70 hours. 

KIT HW-10 (6 meter), KIT HW-20 (2 meter)...$20 dn., $17 mo........ $199.95 | 

SPECIFICATIONS—Frequency coverage: (HW-20) 143.8 to 148.2 mc; (HW-10) 49.8 to 54.0 mc. Noise fig 
(HW-20) 6.5 db or less; (HW-10) 6 db or less. Sensitivity: for 10 db S/N ratio, 0.5 uy or less, Squelch sensiti 
less than 1 uv. Selectivity: 15 kc at 6 db down. Image rejection: better than 70 db. IF rejection: 50 db. Ou 
impedance: 50 to 72 ohms, unbalanced, Transmit & receive power requirements: Al 6.3 vdc: 14.5 & 8.5 am 
at 12.6 vde: 7.5 & 4.5 amps; at 117 vac: 120 & 60 watts. 

10 e CQ e June, 1961 



suarantees that 

rou can build 

my Heathkit! 

e Operates SSB, AM & CW on 

80 through 10 meters 

e@ Exclusive internal RF shielding for 

maximum TVI suppression 

@ interlocked switching of HV for 

maximum protection 

¢ Clean, functional styling—easy 

to build 3 : S 
MONEY BACK GUARANTEE 

Of your purchase price will be cheerfully refunded. 

VVUUVUUYUUY 

FREE 1961 Heathkit Catal 

in the world... 92 pages 
packed with over 200 
Heathkits ... see the 
complete Heathkit Amateu 

instruments available on 

easy time payments... 

as 18 months to pay. Send 

for your free copy today! 

The Heath Company unconditionally guarantees that you 

can build any Heathkit product and that it will perform 
in accordance with our published specifications, by simply 

following and completing our check-by-step instructions, 

Biggest electronic kit catalog 

Radio line plus stereo, hi-fi, 

marine, educational, and test 

as low as $2.50 dn., as long 

HERE’S THE RIG THAT'S WINNING PRAISES 
AROUND THE WORLD... THE NEW HEATHKIT 
“WARRIOR” G-G KW LINEAR 

The HA-10 is a completely self-contained desk-top kilowatt 
linear, loaded with special features! + Amplifier and HV, fila- 

ment and bias supplies are built in. » Drives with 50-75 watts, 
no matching or swamping network required. *« Grounded grid 
circuit puts part of drive in output for up to 70% efficiency. 

¢ 4 paralleled 811A’s, fan-cooled, and 2-866A’s. + Oil-filled, 

8 ufd 2 KV capacitor and 5-50 henry swinging choke for high 

peak power output with low distortion. * Neutralized, for — 
high stability. « Best value in amateur gear. 100 Ibs. 

Kit: HA=108 eS23tdns-$20 mom ei aaterin. eer $229.95 
Assembled HAW-10...$33 dn., $28 MO.............005 $329.95 

SPECIFICATIONS—Maximum power input: SSB-1000 watts P.E.P., CW-1000 watts, 

AM-400 watts (500 watts usina controlled carrier modulation), RTTY-650 watts. Output 

circuit: Variable pi-network (50 to 75 ohms), Driving power required: 50 to 75 watts— 
depending on frequency. Input circuit: Broad banded—requires no tuning. Input imped. 

ance: 50 to 75 ohms. Band coverage: 80, 40, 20, 15, 10 meters. Panel metering: Switch- 

selected, grid current, plate current, high voltage and relative power output for ease of 

loading, Tube complement: 4-811A, 2-866A. Size: 19)4” W, x 11%” H. x 16” D. 

you can't lose with this 

money-back guarautee 

HHATHEIT® 
é by Daystiom 

HEATH COMPANY 
og. 

if 

For further information, check number 8, on page 126 
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THE NO. 37001 

SAFETY TERMINAL 
An old favorite in the line of exclusive 
Millen ''Designed for Application’’ products. 
Combination high voltage terminal and 
thru-bushing. Tapered contact pin fits firmly 
into conical socket providing large area, 
low resistance connection. Pin is swivel 
mounted in cap to prevent twisting of lead 
wire, Easy to use. % o.d. insulation high 
voltage cable fits into opening in cap. Bared 
conductor passes thru pin for easy soldering 
to pre-tinned tip of contact plug. 

Standard 37001 available in either black or 
red bakelite. No. 37501 is low loss mica 
filled yellow bakelite for R.F. applications. 

a 

eee 

Letters..... 

to the Editor 

Calling Frequency; Pro & Con 

Editor, CQ: 

Your idea about a national calling frequency witi 
a silent period twice each hour is just easily answeré! 

by one word: Baloney. i 

Have you ever listened to a pile up? Well multip) 
a pile up by one thousand and you have the result a 

a national calling frequency. 
There is not the least bit of use in comparing 500 

and your crack pot idea, since there is no basis fa 

comparison as any marine operator knows. ] 
If a calling frequency idea were made obligatory wit 

two hourly silent periods all the I.B.M. machines eas 
of the Mississippi couldn’t punch out tickets to kee 
up with the hams stepping out of line. | 

The whole idea is about as educative as a milita 
ham post sending traffic by voice. Did you ever ta 

time to listen to that kind of baloney? 
Samuel A. Wight, KH6h¢ 

133-A Judd ¢ 
Honolulu, 17, Oahu, Hawa¢ 

Editor, CQ: 

I hail the step forward you have proposed in yor 

April editorial—a national calling frequency for rad 

amateurs. As you so aptly point out, this same tect 

nique has been in use for many years by the comme 

cial operators. However, not just on 500 ke, but ak 

on 2182 and 8364 ke, and on 121.5 and 243 me. 
When everyone was using crystal control, it wai 

fairly easy to ascertain whether one of your particuls 
friends was on the air ... you merely checked hi} 

crystal frequency. But in this day of variable frequen</ 

oscillators, you may never happen to hear an old frie 

even though he might have been on the same band 4 

the same time. Having a national calling frequenc 

might alleviate this problem to some extent. 

Robert H. Wright, W1RMI 

18 Pine Si 
Concord, New Hampshi 

q 

Modulation and Audio Power 
Editor, CQ: 

The article “Modulation, Audio Power and Read 
ability” in the March CQ was interesting but did nd 

quite cover the subject from a communication stant] 
point. 

Since we do not do much communicating with thi 

sinewave audio that the formulas call for, let us cor 
sider the usual voice wave. If the transmitter is se 
so that the random peaks on the “hard” sounds reac! 
100% modulation, the average modulation will be abou 

30%. This 30% modulation is a rather low figure ant 
a lot of transmitter capacity is going to waste and th 

“talk power’ is not what it should or could be. Un 

commercial radiotelephones, the V.O.A. and some ha 
use speech compressors and clippers. In s.s.b. trans 
mitters, a.l.c. circuits can be used for the same effec 
Ten to 12 db of compression or clipping can be use 

with a minimum of distortion and will give a worthwhil 
increase in “talk power’. The average modulation wi t 
now be in the order of 60% with the peaks held at 
100% and the adjacent-channel splatter under contro 

Just a little plug for more use of a.g.c. and al. 
when modulation and readability are mentioned. 

Wayne W. Cooper, K4ZZV, ex HR2W 
9302 N.W. 2nd Plac} 

Miami 50, Florid: 
: | <€ For further information, check number 9, on page 



To the hundreds Snonte Tttrumet co, 4, 
of Hams who have : 

taken the time 

to write, we at 

EICO can only 

Say... 

FROM THE BOTTOM 

OF OUR HEARTS, 

THANK YOU 
We promise to continue 

to do all in our power 

to merit your approval. 

» N, ge 

Saw your Mo 
F id > 

sie it lookeg elie 
a 

' s 90-WATT CW NEW! — * ! 
@ 2°. ascabtl es 60-WATT CW 

eS Kit $79.95 | TRANSMITTER CITIZENS 

U.S. Pat, NO. D-184,776 | Kit $49.95 BAND - *U.S. Pat. No. D-184, d : f 
“Top auality’’ — ELECTRONIC | ‘ Wired $79.95 | TRANSCEIVERS 
KITS GUIDE. Ideal for veteran or | Le HELA ieee prea | Single and 

era oulation’ airtrsich to | 60W CW, 50W external plate mod- l Multi Channel Models Available. 
meters. i ' ulation. 80 through 10 meters. | From Kit $59.95 Wired $89.95 
—— ae eae ae ee oe oe om —— ee 

“Fp * 

»  HIGH-LEVEL | | eS 
UNIVERSAL | - chib | : 

MODULATOR- 2 
e. DRIVER | DIP i PEAK-TO-PEAK >. 

#730 METER _. ade VIVM #232 2 
Kit $49.95 Wired $79.95 =| Et abe 4 q,@ &*UNI-PROBE® © 
Delivers 50W undistorted audio. Kit $29.95 Wired $49.95 —— Kit $29.95 © 
Modulates transmitters having | Includes complete set of coils Spin oN Wired $49.95 © 
RF inputs up to 100W. Unique | for full band coverage. Continu- | eee 
over-modulation indicator. Cover ous coverage 400 kc to 250 mc. VACUUM TUBE VOLTMETER zor 2 
E-5 $4.50. | 500 ua meter. | Kit $25.95 Wired $39.95 = 

SS Sa es pene —=——_———— oo eo aT raed ake 

COLOR & | RF SIGNAL 

MONO Dc-sMc | pynamic — | GENERATOR 
LAB & TV 5” | CONDUCTANCE | #324 

OSCILLOSCOPE t TUBE (150kc-435mc) 
eto | S & TRANSISTOR | Kit $26.95 

Wired 50 ‘ ae TESTER #666 Wired $39.95 

5” PUSH-PULL OSCILLOSCOPE l TUBE TESTER #625 | & MARKER #368 
#425 Kit $44.95 Wired $79.95 | Kit $34.95 Wired $49.95 | Kit $69.95 Wired $119.95 

EICO, 3300 N. Bivd., L.I.c.1,N.Y. / CQ-7 
C Send free Catalog & name of / Nannie ierececs: ttccistieci ar acoskcssssaniesoparanstn DReRO RCo TNO ERE 
neighborhood plptribe tor: ; / 
(— Send free ‘‘Short Course for 

: Novice Decree A eee Address 
36-page STERE - : 

3300 Northern Blvd. 25c enclosed for postage / City Zone State 

_Long IE Tare| City 1,N.Y. & handling. 4 Add 5% in the West 

IGINEERS: Excellent career opportunities in creative electronics design. Write to the Chief Engineer. 

For further information, check number 10, on page 126 
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Get This 

Handy 

POCKET 

ELECTRONICS 

DATA GUIDE 

4 De 

Puts a!l the commonly used conversion factors, 
formulas, tables, and color codes at your fing- 

ertips. Yours absolutely free if you mail the 
coupon below. No further obligation! 

: viet the Instr 
ie ce Owens: comin’ IKE THESE: 

possible: AKE OFFERS 3 engineets es ae 
EMPLOYERS reclinté 2 a ee z hea ees 

RCA eae in 5 10 instal re contro 

pada, oy nefits. % -, CA ee EGG LIKENS cei 
mercial FS Date 

A Com RANTEE .e) \\ provide our 

GU. in plectromies by ynician a with @ 

mhe Sash oe ie eee eens (Commer K 

a ‘Vass LE Soe ONEY-BAC 
yadat enaorse™ M TEE! 

GUARAN 

2 suscesshid ‘pon ie z 

Electronics Training Mail C oupon 

Today and Get 

All 3 Books 

FREE 

Cleveland Institute of Electronics 
: Carl E. Smith, Consulting Engineer, President 

i Accredited by the National Home Study Council 
; Desk CQ-77, 1776 East 17th St., Cleveland 14, Ohio 

I Please send Free Booklets prepared to help me get ahead 
1 in Electronics and a free copy of your “Pocket Electronics 
i Data Guide.’” I have had training or experience in Elec- 
; tronics as indicated below: 

; C) Military ae | Broadcasting 
; Radio-TV Servicing LJ Home experimenting 

L) Manufacturing (J Telephone Company 
! C) Amateur Radio [) Others 

; In what kind of work are you now interested?..... 
[0 rsrttrasesterseeesereeetceneeesecateseessecenseatsgesmsec eres 

1 

1 
| 

1 

1 

June, 1961 

ivy a Yhiey, 

Zero Bandwidth é 
Editor, CQ: i 

After reading the article, “Zero Bandwidth Modu, 

tion” (April, CQ), I was completely bewildere 

Technically, the article showed original thought; gra’ 

matically, the article was well-written; even the wri 

offer to answer queries was most pleasing: but, De 

Editor, how does one communicate with the autha 

Shorza Gitchagoome? Is Hiawatha his QSL manage 

Are I R C’s acceptable in the Iroquois Nation? A 

lastly, dear sir, is this mode of modulation adapta} 

to conditions which exist when operating birch b 

canoes as maritime mobile? 

i 

Alvin Liftig, K11¥} 

1125 New Britain Aj} 

West Hartford 10, Cor 

Editor, CQ: 

I was very interested in your article on sweep moc 

lation in the April, 1961, CQ. It seems to me to be | 

excellent way to reduce QRM on our bands, but 

author’s method seems to me to be very cumberson 

Through considerable experimentation, I have devis 

several simpler ways of accomplishing the same res 

Essentially, what he is doing is varying the am 
tude of the received carrier at an audio rate. This ed 

of course, be done as he describes, but there iss 

simpler method. All one needs to do is to put a variah 

resistor in the antenna lead, and vary the resistar 

at an audio rate. I first tried this with an old volu 

control, but was unable to change the resistance f 

enough. (I did, however, manage to send c.w.) Thil 

I got the idea of using an old carbon mike for 

resistor. This worked, but had the disadvantage t 

the mike was hot with r.f. To combat this disheap 

ening drawback, I link coupled the mike to the antenh 

coupler. This final arrangement works so well and jl 

so simple, that I think I'll patent it. In looking 

a clever name, I finally hit upon “loop”? modulati: 

You'll hear more of this in the future. | 

My loop modulator is OK for low power, but I iy 

trouble in applying it to higher powered rigs. (TI) 

mike burned up.) The ideal variable resistor would 

a tube, since it is easily controlled, so I connected ( 

tube in shunt to ground from the h.v. lead of the pow) 

supply. I used a choke on the supply side of the lew 
since it seemed to help. Now I have no more trou I 

with r.f., and my modulation is very strong. I ha 

decided to call this system “Heising’’ modulation. T]] 

is a corruption of the German “‘heiss’”’, meaning “hot 

I chose this name because it’s really hot stuff. 

I am now working on a system which will not om) 

act as a resistor in series with the power lead, 

also as a generator, increasing the power output aba) 

that of the resting carrier. This is a definite advanta! 

over the “sweep modulation” system. What I will 

is put one winding of a transformer in series with 

plate lead, and drive the other winding with a pair! { 

tubes. Since these will operate in class B, I will 

this “class B’’, or maybe “‘plate’’ modulation. I predi 

that once it is perfected, this system will win gene 

acceptance among amateurs everywhere. 

I wish to make very clear that these are all sim+l 

extensions of the method developed in the article || 

sweep modulation. The end result is precisely the san 

and I do not claim any credit for the basic thed| 

there developed. 

I enjoy your magazine very much, especially thi 
articles on new developments. 

Sandy and John Hass)! 

1319 Laramie 

Manhattan, Ka 

P.S.—I intend to invent f.m., n.f.m., p.m., d.s.b., alt 
s.s.b. in the near future. Will keep you informed. 



BROAD BAND 
EXCITER / TRANSMITTER 
ONLY ONE TUNING CONTROL: THE VFO 

Amateur net. . $795.00 

eee | fwerl 
=) — Wecausal =} 

| —~— 

REGARDLESS OF PRICE.... 

THE 200V IS THE STANDARD OF COMPARISON 
IN CONSTRUCTION, WORKMANSHIP, EASE OF 

OPERATION, STABILITY and AUDIO QUALITY. 

WRITE FOR NEW BROCHURE 

FREQUENCY COVERAGE 

3.5)= 4.5yMGe - YOUNDON TaSEImmE 
6.5-7.5 MC FOR “PARTIAL” 
13.5-14.5 MC — FREQUENCY 
20.5-21.5 MC COVERAGE WHEN 
27.7-29.7 MC YOU BUY A 200V 

POWER INPUT: 200 watts PEP on SSB 

175 watts on CW,FSK, PM 
100 watts on AM 

CHOICE OF: LSB, USB, AM,PM,CW, FSK 

INVERSE AUDIO LIMITER 
PERFECTED AUDIO FILTER 
POWER OUTPUT CONTROL 
SILICON RECTIFIER POWER SUPPLY 
2" MONITORING SCOPE 
LOAD MISMATCH PROTECTION 
DOUBLE HETERODYNE CIRCUIT 
NEW MIXER CIRCUITS 

CARRIER SUPPRESSION: At least 50 DB. 
SIDEBAND SUPPRESSION: 50 DB. 
CALIBRATION ACCURACY: | KC. 
UNWANTED MIXER PRODUCTS: Down in excess 

of 50 DB. 
AUDIO RESPONSE: Approx. 200- 3800 Cycles. 
OUTPUT inherently matches load impedances of 

52 - 72 ohms. 

7 
, ILLINOIS 

Subs idiary of 

m-wpr-—><pyb 

=oz 

For further information, check number 11, on page 126 
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FIELD ENGINEERS 
ACE | 

BLECTRONICS 

FLIGHT 
SIMULATORS 

COMPUTERS 
FIELD SERVICE ENGINEERS 

Experienced engineers can enhance their careers 
in this expanding program by providing professional 
engineering services on complex electronic and 
electro-mechanical equipment at military installa- 
tions throughout the United States. A few overseas 
assignments available after initial assignment in 
Continental U.S.A. Dependents are permitted at all 
times, 

Challenging positions are available for those who 
possess a degree in electronics or an equivalent 
education, including experience in the design and/or 
maintenance of analog computers and radar. A 
knowledge of the theory of flight, navigation, air- 
craft pilotage techniques and instrument flight is 
desirable. 

All qualified applicants will receive con- 
sideration for employment without regard 
te race, creed, color or national origin, 

Please send resume fo: 

Mr. Robert J. Reid 

Professional Employment, Dept. 443 

ACF ELECTRONICS DIVISION 

ACE INDUSTRIES 

RIVERDALE, MARYLAND 

16 e CQ e June, 1961 

Rome, New York 

The Rome Radio Club is sponsoring their annual 

Family Day, which will be held on Sunday, June Ath at 

Becks Grove, in Rome, New York. The program includes 

dinner, prizes and fun for the children and XYL’s. Reg- 

istration is $4.00 before May 20th and $4.50 at the gate. 

Pre-registration for children 5 to 12 is $1.25 and $1.50 

at the gate. The QTH of the Rome Radio Club is Box 

721, Rome, N. Y. 

Penn-York Hamfest Assn. 

The third annual Penn-York Hamfest is planned for 
June 3rd at the Ingersoll-Rand Employees Hall, Athens, 

Pa., starting at 12 noon. A fine assortment of prizes 

will be given including National and Hallicrafters equip- 

ment. Pre-registration can be made by writing to the 

Ticket Committee, Penn-York Hamfest Assn., Box 301, 

Corning, N. Y. All tickets will be picked up at the door, 

Ohio V.h.f. Picnic 

The Sixth Annual Picnic, sponsored by the Northeast 
Ohio V.h.f. Group will be held on Sunday June 18, at 

Sunset Park, Rt 619, west of Alliance Ohio, starting at 

12:00. There will be prizes for hams, XYL’s, and 

mobile check ins on six meters. Special features will 

be the mystery manhunt and a Swap Shop. Bring 

your lunch! Refreshments are available on the grounds. 

Registration is $2.00 per family. Write or call Robert 

Morehead, K8WUP, 581 Lincoln St., Barberton, Ohio, 

PL 3-8368. 

California 

On Sunday, June 4th at the Victory-Vanowen Park 

in North Hollywood, California, the San Fernando 

Valley Radio Club will hold its fifth annual Hamfest. 

Among the features of this event will be hidden trans- 

mitter hunts on two and six meters, free refreshments, 

games for the children and other activities of general - 

interest to hams. The main attraction will be a draw- 

ing for a Gonset GSB-100 s.s.b. transmitter together 

with dozens of other prizes. Admission is by donation 

of $1.00 and is open to the public. No pre-registration is 

necessary and everyone will share equally in the fun 
and prizes. 

Utah 

The Ogden Amateur Radio Club assisted by the Salt 

Lake Club is sponsoring this year’s Rocky Mountain 

Division ARRL Convention to be held June 16, 17 and 
18th at the Ben Lomond Hotel, Ogden; Utah. ~Phe 
FCC, Armed Forces, OCDM, MARS and other activi- 

ties will be represented and will have speakers on the 

program. Several special interest meetings are also 

being scheduled together with activities for the XYL’s 

and YL’s. Inquiries regarding the convention and 

requests for hotel reservations can be addressed to 

Capt. L. B. Blaylock, USN Ret., K7OIP Municipal 

Building, Ogden, Utah, or Col. J. H. Samson, USA 

Ret., W70CX 3618 Mt. Ogden Dr., Ogden, Utah. 

Pennsylvania 

June 17th is the date set for the Uniontown A.R.C. 

Gabfest. The 12th Annual event will take place on the 

club grounds, on the Old Pittsburgh Road, just off 

Route 51, two miles north of Uniontown, Pa. Refresh- 

ments will be available and there will be a drawing 

for prizes. The club can be found by writing to P. O. 
Box 849, Uniontown, Pa. 

Ohio 

The Northeast Ohio V.h.f. Group will hold its annual 
picnic on June 18th at the Sunset Park, on route 619, 

near Alliance, Ohio. A large attendance is expected 

and the gang promises a big turn out of v.h.f. enthu- 

siasts. K8NZU and K8CHE are taking care of the 

prizes but will no doubt help you out with tickets and 
info. The address is 347 Wall Street, Ravenna, Ohio. 

[Continued on page 103] 



$369°° 
Amateur 

Net 

KEAD WHAT THE WORLD’S 
TOUGHEST CRITICS 

SAY ABOUT THE RME 6900* 
“Compares very favorably even to $600.00 receivers. 

CONTROL GROUPING PERFECT and results above ex- 
pectation. WOULD RECOMMEND TO ANYONE.” 

—WG®IFX 

“MOST PERFECT ham receiver I've EVER USED.” 
—WA6JJH 

“At long last a receiver DESIGNED WITH the HAM IN 

MIND.” —WS5FVX 

‘Seems to be AN EXCELLENT RECEIVER. Have had several 

others in past few years and this 6900 OUTPERFORMS 
THEM.” VV GV. 

“Its frequency stability, selectivity, and simplicity of opera- 

tion should make the RME 6900 A LEADER IN THE FIELD.” 
—WS5IOP 

“The 6900 is all you advertise and more. The HOTTEST 
RECEIVER | HAVE SEEN.” a KOVLU 

“Thanks for putting such a BEAUTIFUL RECEIVER on the 

market.” 

%* These unsolicited comments 
are from the world’s 
toughest critics — active 
amateurs. Review for 
yourself the fine performance 
of the new RME 6900 at “rae 
your nearby RME distribu- RME Division, ELECTRO-VOICE, INC, 

tor today, or write to: Dept 618G, Buchanan, Michigan 
For further information, check number 12, on page 126 



& OW ne This month’s winner is M. F. Williams, |. 

, W4BRC who hails from Indialantic, Florida. 
TWO A Ri T Fr N R AS His card measures a rather large 4% by 6% 

and features only two colors, black and blue. 
A free one year subscription has been entered 

* for him. 
Dozens of beautifully done cards are re- 

*another First from FINCO 
ceived each week, but unfortunately many can- 
not be reproduced properly due to technical 

problems. Some of the very fine cards received re- 
cently are listed below. KIKPS, K2IVJ, W2NKB, 

K3GGD, W3JQE, WSCEN, W6ONE, K7OQR, 
W8HKT, K8QOJ, K9OEC, W%ALG, KVTHI, 
DJZEP, EPIAD;, > F3IW;, HKIEN,  JASsS@: 
SM6AGG, XE2VE, YVSAID, and ZS6HG. @ 

Patent RE 24,413 
Other patents pending 
6 & 2 Meter 
Model No. A-62 
Amateur Net A-62 $33.00 
Stacking Kit AS-62 $2.19 

The Only Single Feed Line 

6 & 2 meter 
COMBINATION YAGI ANTENNA 

from FINCO 

.@ Heavy Duty Square Aluminum Boom, FF oe 
10 Ft. Long : <u ALTE ae 

MAY Ss 2 OJOS 
@ All Elements are Sleeve Reinforced = & as 

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 

ON 2 METERS: ON 6 METERS: 

i Dement Ae ery Full 4 Elements Runners Up 
—Folded Dipole Plus Specia Ey 

Phasing Stub eee 
1—3 Element Collinear 

Reflector ine an 
4—3 Element Collinear AAS CUOrS 

Directors 

fos eta tenon eZ 9gene ur Ne ; Hees : 
Stacking Kit AS-6 | $2.19 Stacking Kit AS-2 $1.83 

LE 
Al%4-10 114 Meter 10 Element ~~ Sr 
Amateur Net $11.88 
Stacking Kit AS-114 $1.26 

See Your Finco Distributor 
or write for Catalog 20-226 to: 

THE FINNEY COMPANY 
Dept. 19, 34 W. Interstate St., Bedford, Ohio 

For further information, check number 60, on page 126 
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“Business end’’ of the HX-500 

showing the parallel-connected _ 

RCA-6146's “raring to go”. 

& ccmamrmeputconsintoosrtit 

eh? 

etosecoeoeonraneoearen pence 

i i Resse 

HAMMARLUND HX-500 

. USES 
RCA-6146's 
Well-known in amateur radio for more than a generati 
Hammarlund again makes transmitter history. This time 
the 100-watt HX-500, advance-designed for virtually ev 
mode of operation in use today—SSB, DSB, CW, FM, FSK 

RTTY. We are pleased to point out that Hammarlund desi 
ers specified a pair of RCA-6146 beam power tubes for the fit 

Today more rigs use RCA-6146 beam power tubes than ; 
other power type or brand. They are conservatively rated, hi 
tremendous reserve of cathode emission, deliver full po\ 
output at relatively low plate voltage—and they are economi 

RCA Tubes for amateurs, and information on their use, 

available at RCA Industrial Tube Distributors everywh« 
arlund’s new 10-80 meter HX-500 transmitter Hissronitnbe Division: Harrison. N.-J 

; ’ 9 oJ. 

: oe 
so 

The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 



YOU'LL PART WITH ALL THESE PARTS 
when your transmitter is built with a new Eimac zero-bias triod = 

ook to the right and you'll see an amazingly simple ransmitter. Look closely and you'll also see the secret ehind its simplicity: Eimac’s new 3-400Z zero-bias tri- de. This one tube eliminates both screen grid and bias ower supplies. (And all the parts you see on the page! ) esigned for grounded grid service, it’s rated at 400 watts late dissipation and a 3-1000Z version js rated at IKW, roduct distortion figures for each: better 
1an —35db below maximum output! For 
lore data write: Amateur Services Dept., 
itel- McCullough, Inc., San Carlos, Calif. 

| 
For further information, check number 14, on page 126 
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1000 KC to 
137 MC-.01% 
TOLERANCE 

Wire mounted, plated crystals for use by amateurs and experie 

menters where tolerances of .01% are permissible and widee 
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 ke and 15000 

ke. Overtone crystals operate at anti-resonance on 3rd mode 

and series resonance on 5th and 7th mode crystals. 

@ HOLDERS: Metal, hermetically sealed. FA-5 and FA-9 are HC/6U 
pin type while the FM-9 is an HC/18U pin type. 

@ FREQUENCIES (Specify crystal type and frequency when ordering.) 

FA-5 and FA-9 Price |  FM-9 
1000- 1499 kc S-5:09 Not available 

Fundamental 1500- 1799 kc $ 4.95 Not available 

1800- 1999 kc $ 4.40 Not available 

2000- 9999 kc $ 3.30 8000 - 9999.999 kc $ 5.00 

10000 - 14999 kc $ 4.40 10000 - 15000 kc $ 5.50 

15000-20000 kc = $_:-5.50 15001 - 19999.999 kc $ 6,50 

10- 14.99 mc $ 4.40 Not available 

Overtone (3rd) 15- 29.99 mc $ 3.30 20- 39.99 mc $ 5.00 

30- 59.99 mc $ 4.40 40- 59.99 mc 

60- 75.99 mc $ 4.95 60 - 89.99 mc 

Overtone (5th) 76- 99.99 mc $ 7.15 90-100 mc $ 8.50 

Not available 101-110 mc $10.00 

Overtone (7th) | 100=* 137 mei. -$-9:35 : Not available 

QOvertone crystals are calibrated on their overtone frequency. 

They are valuable for receiver-converter applications and are 

/ NORMALLY NOT UTILIZED IN TRANSMITTERS, since 

MINIATURIZE a only a small amount of power is available under stable opere 
FM-9 SERIES : ating conditions. 

@ CALIBRATION TOLERANCE: = .01% of nominal at 30° C. 

e@ TEMPERATURE RANGE: -—40° to + 70° C, + .01% of freqe 

vency at 30° C. 

@ DRIVE LEVEL: Recommended, maximum 3 milliwatts for overtones 

up to 80 milliwatts for fundamentals, depending on frequency. 

ONE DAY PROCESSING... 

Orders for less than five crystals will be processed 
and shipped in one day. Orders received on Monday 
through Thursdays will be shipped on the day follow- 
ing. Orders received on Friday will be shipped the 
following Monday. 

For further information, check number 15, on page 126 
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get et 
dependability in a completely 

equipped SSB MICROPHONE 

for less than $30 ‘ 
¢ Sharp Cutoff Below 300 and above 3000 cps—Minimizes Splatter, 

Reduces unwanted Sideband. 
e Elimination of resonant peaks permits higher average power—more 

audio punch. kes 
* Shaped frequency response—Superb Intelligibility—Naturalness of 

voice. 
¢ Trouble-Free Controlled-Magnetic Design—Hi-Output—52.5 db— 

Extraordinarily Rugged—No humidity problems. 
¢ Complete with Grip-to-Talk Switch, Desk Stand, 2-Conductor 

Shielded Cable. Will operate VOX and Grip-to-Talk. 

MODEL 440SL—ONLY $28.50* Complete with stand, grip-to- 
talk switch, 7 ft. highest quality 2 conductor shielded cable. 

r equivalent to Amphenol MC3M plug. 

4 MODEL 440—ONLY $15.00* Low cost, 

same performance characteristics as 440SL. 
7 ft. single conductor (shielded), less stand, 
switch, connector. 

*Amateur Net Prices 

SHURE BROTHERS, INC., 222 Hartrey Ave., Evanston, Illinois 
MICROPHONES, HIGH FIDELITY AND ELECTRONIC COMPONENTS 

For further information, check number 16, on page 126 

COMPLETELY NEW ... FROM HORNET 

MODEL TB 1000-4 > Superb construction and unequalled perform- 
| will pay 

0 I will pay 
I will pay $7.00 I will pay $6.00 

MODEL TB.750 
¢ Check the model of your 

choice 
¢ Mail coupon 
Your antenna will be rushed to you for ‘try- 

< 3s 
Zz >2 

: d Os 
Cash: Brice. oe ance has gained world wide acceptance for z 
$119.50 . Hornet antennas. ASK THE AMATEUR WHO nota 

"OWNS ONE! oO £6 
— Z<o 

ss =) 
MODEL TB 1000. Ane << 

Budget Terms | Cash Price = 2 
only $9.85 per month | $89.75 ° = ie Ww 

e $ a 
ae Rated | KW H Re __ oe ees = i< 

Four working elements 2) 2 Cot pie 2 
on all three bands. Budget Terms Sage che = Ow we 

only $8.15 per month ° 5 $ Sale .-¢ 

Rated | KW Ora ¢ 70 baa 73 
AND se) 2 3 

, a = 

IT’S SO EASY TO BUY HEAVY DUTY £ 

¢ Use the order form below 2 

3 

et 
=s h for || months. 

you buy’ evaluation. Cash Price 

Model TB 1000. [J | will pay cash within 10 days, if fully satisfied. 10 days and $8.15 per month for I! mont oe Model TB 750. [] | will pay cash within 10 days, if fully satisfied. Model TB 1000-4. [J | will pay cash within 10 days, if fully satisfied. 
10 days and $9.85 per month for 12 months. 

Please Rush My Hornet Tribander for a 10-Day FREE TRIAL. If Fully Satisfied, | Agree to Pay as 

2 

ac 
x= . 

: sz 
> c 

x ae 
O 5) Le 
O < a5 

$69 5 a £34 b 
Thousands of amateurs who have used this plan have found Be D> sgt ere “i 

F 2 ; m : Budget Terms Q aun he] 
that there is no better way to investigate value in relation to only $6135 per month Oo bs S$ 
cost, before buying. Rated 750 watts we Soe ¥ 
If you desire, use time payment plan—low monthly payments. Spe mos i 

MODEL SOEs ore 
— Pee PAK ee u ALL MODELS... gee! Giz Siges " 

@ Are Pre-tuned and Easy to Install ae ee aa Spee aes = Soe < = a ied es 
@® Have Custom Fittings of Cast Aluminum ee <a < Z22ELELZ ES Nee - 
® Use a Single 52 ohm Coaxial Trans- a < Sore ss 20 Re rete eS res ¢ 

mission Line Bud : Sets 8 2POD ESE A 
udget Terms Le UR) Selecting So eae ree wy & 

@ Have completely weather-sealed Fre- only $5.40 per month pant Se retm ates aoe.) SS a > 
quency-Dividers* Heavy Duty S Ow Oooog <.OtE 

@® Have 6061-T6 Aluminum in the Ele- Ze maS 
ments *Pat. Pend. Prices subject to change without notice 

MAIL YOUR ORDER TODAY — NO MONEY REQUIRED WITH ORDER 

For further information, check number 17, on page 126 | 
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‘OUR BEAM PENTODES FOR S.S.B. 
Vhat are your plans for single-sideband? Going 
o build a new rig or just up-date the one you now 
ave? Either way, you'll find a Penta beam pen- 
ode to do the job... from less than 200 watts 
nput right on up to the legal limit. Both amateurs 
ind equipment manufacturers have learned that 
Or minimum distortion, better linearity, and 
greater Output, Penta pentodes are superior—not 
ust in theory, but in actual, on-the-air operation. 

fhe key to the superior performance of the 75- 
vatt PL-177A, the 125-watt PL-4E27A, the 400- 
vatt PL-175A, and the 1000-watt PL-172, is the 
suppressor grid. The longer plate voltage swing 

which can be obtained at a given screen voltage 
is the direct result of the electron beaming due to 
use of the suppressor, and leads to increased 
efficiency and output. 

If you're buying a new transmitter or amplifier 
rather than building, look for Penta tubes in the 
equipment you buy. 

Write for data sheets for any or all of these 
well designed, rugged Penta pentodes. Ask, 
also, for your free copy of ‘‘Transmitting Tubes 
for Linear Amplifier Service,’’ which explains in 
detail! why pentodes are your logical choice for 
single-sideband use. 

RATINGS 

USEFUL OUTPUT* CLASS-AB, LINEAR AMPLIFIER 
Nepal! Max. Plate 

Voltage Current Dissipation 
(Volts) (Amps) (Watts) 

Plate voltage in volts 
fe) 2000 2 

PL-177A a] = 

PL-4E27A 280W _ 
PL-175A 570W 680W 

PL-172 1260W 1590W 

‘Actual power output delivered to load from typical amplifier. 

; s Santa Barbara, California @U[4 

For further information, check number 18, on page 126 
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EXTENSIVELY FIEL) 

here are typical reports: **Sideband never sounded so good !” | r 

“Excellent penetration and an outstanding signal ! 

“Full-fidelity voice reproduction—picks up the ‘ 

lows for that ‘natural’ sound for the first time ! 
: Paes ey 

“‘Sideband and carrier suppression is tops ! 

Here’s the transmitter with the shai} 
penetrating signal you’ve been waitif 
for—plus more exclusive operating all 
convenience features than any other S§| 
Transmitter on the market today! 
classic of modern communication equ 
ment design, the ‘‘Invader”’ offers inst: 
bandswitching coverage 80 through |} 
meters—no extra crystals to buy—} 
retuning necessary—delivers a solid 2) 
watts CW input; 200 watts SSB inpuf 
90 watts input on AM! Unwanted sic# 
band suppression is 60 db or betid 
Built-in VFO is differentially compe 
sated. Exclusive RF controlled aud 
AGC and ALC (limiter type) provs| 
greater average speech power—high ga 
push-to-talk audio system has plenty 
reserve gain for either crystal or dynam 
microphones. VOX and anti-trip circu} 
are extremely smooth in operation} 
built-in anti-trip matching transform? 
—adjustable VOX time delay circu 
Mixer-type shaped keying is crisp, sha} 
—click and chirp free. Single knob wig 
range pi-network output circuit—ful 
TVI suppressed. Blocking and operatin 
bias for noise-free T-R switch operatio) 

Cat. No. 240-302-2—Wired and teste 
with tubes, crystals and $ 1 i 
crystal filter. Amateur Net.... 6 9: 

4 

superior to phasing-type units 
... Obsoletes a/l/ other filter types 
EXCLUSIVE—Now, for the first time, not only bett 
audio fidelity—but balanced audio response in a filte 
type transmitter. The only equipment on the mark 
using a specially developed high frequency, symmetric 
multi-section band-pass crystal filter for more than | 
db sideband suppression—more than 55 db carrier su 
pression! Select either upper or lower sideband instan 
with a front panel ‘‘mode”’ switch, 
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the finest SSB signal onthe air! 
TESTED BY DOZENS OF UNBIASED AMATEURS! 

A BOLD STATEMENT 
FROM E. F. JOHNSON CO. 

The sophisticated engineering and styling 
of the “Invader” is unmatched by other 
equipment within the amateur field— 
bar none ! 

Long recognized as the ‘‘first choice 
among the nation’s amateurs”... Viking 
transmitters achieved popularity in a 
solid and healthy way. Known the coun- 
try over as the line that gives you 
excellent engineering and performance, 
outstanding dollar value and more fea- 
tures at a popular price... the Viking 
line now achieves a new pinnacle with 
the introduction of the “Invader” and 
the “Invader-2000”, We feel that the 
creative and imaginative engineering in 
the ‘“Invader”’ sets aside “‘old fashioned”’ 
ideas that a unit is good simply on merit 
of the manufacturer’s name alone! It 
has to perform—and nothing outper- 
forms the “Invader!” 

Uo. 

—|NVADER 2000 

LO 

EXCLUSIVE—When con- 
verted to the Invader-2000 
—the only maximum legal 
power table-top unit avail- 
able! (Remote power supply 
can be placed in any con- 
venient location.) 

EXCLUSIVE—Single-knob 
wide range output circuit 
makes it possible to load into 
just about any conceivable 
type of antenna! 

EXCLUSIVE—The only trans 
mitter with both limiter ALC 
and audio AGC for an extr 
sharp signal! Reduces over 
driving and flat-topping- 
increases average audi« 
level for greater penetratior 
and the best signal anywhere 

EXCLUSIVE—Full-time VF( 
heater element keeps VF( 
at operating temperature 
even with the equipmen 
turned off! No warm-up drif 
—rock-solid stability! 

add hi-power conversion overnight for an 

8-PAGE 
BROCHURE... 
Yours on request 
... complete spec- 
ifications and 
photographs on the 
“Invader” and the 
“Invader-2000’'! 

FIRST CHO/CE AMONG 
THE NATION'S 

AMATEURS 

integrated 2000 watt desk-top transmitter! 
HI-POWER CONVERSION—Take the features and perform- 
ance of your “Invader” . . . add the power and flexibility 
of this unique Viking “‘Hi-Power Conversion” system. . . 
and you’re “‘on the air” with the ““Invader-2000’’. Completely 
wired and tested—includes everything you need—no solder- 
ing necessary —complete the entire conversion in one evening! 

$§19°° 

INVADER-2000— All the fine features of the “Invader’’, 
plus the added power and flexibility of an integral linear 
amplifier and remote controlled power supply completely 
wired and tested. Rated a solid 2000 watts P. E. P. (twice 
average DC) input on SSB; 1000 watts CW; and 800 watts 
input AM! Wid>2 range output circuit (40 to 600 ohms, 
adjustable.) Final amplifier provides exceptionally uniform 
“<Q”. With multi-section power supply, tubes and crystals, 

Cat. No. 240-303-2 . . . Amateur Net....+. 

Cat. No. 240-304-2... Amateur Net...secee $4229 

£E. F. JOHNSON COMPANY + WASECA, MINNESOTA. 

For further information, check number 19, on page 126 
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SS.B.,, A.M. and C.W. 

80 Through 6 Meters 

John D’Angelo, K1AFT 
412 Bryant Street, 
Malden, Mass. 

Here is a single sideband exciter featuring the amateur 
bands, 80 through 6 meters, completely bandswitched. In 
addition, a.m. by screen modulation as well as c.w. are 
included. The large slide rule dial coupled with a v.f.o. tuning 
rate of only 5 kc per knob rotation assures easy and pleas- 
urable QSY. A monitor scope and a clean front panel give 

the unit a commercial appearance. 

HEN this project was undertaken about a 
W sen ago some of the goals were: (1) 

to build a sideband exciter incorporating 
the best features of commercial units yet be 

simple to construct in a reasonably well equipped 
amateur workshop. (2) To hold the cost down 
by using surplus parts wherever possible, and 
(3) To design for reliability and ease of oper- 
ation. Most of these goals were achieved and the 

many flattering reports received during the past 

months of operation indicate that the hours 
spent on this unit were not wasted. 

Circuit Description 

Looking at the block diagram, fig. 1, we see 

that the basic sideband signal is generated at 
500 kc by means of a 12AU7 balanced modu- 
lator, Vio2, followed by a Collins mechanical 

filter. The 500 ke oscillator, V4o1, is crystal con- 

trolled and, in addition to the balanced modu- 
lator, it also feeds a multiplier chain, Vio4. The 
tuned circuits in the multiplier are selected by 
the mode switch so that in the LOWER SIDEBAND 
position the multiplier output is 4 mc, while in 
the UPPER SIDEBAND position the output is 3 mc. 
The multiplier output is mixed with the 500 kc 
filter output in Vy93, a 1ZAT7 balanced modu- 

lator. The mixer output is fixed 3.5 mc upper or 
lower sideband signal. This system allows side- 
band selection withour carrier shift and results 

Fig. 1—Block diagram of the sideband exciter that covers 80 through 6 meters and has a power output 

of 20 to 25 watts. : 

500Ke 
Ose 
Vio1a 

Cathode 
Follower 

Tripler or 
Quadrupler 

Viog4 

VFO 
55 to6Mc 

V301 

Doubler 

Vio43 
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Top view of the basic sideband generator. Along 

the top edge from left to right are the Collins me- 

chanical filter, Vio2, Lio1, Vio1 and crystal Yyo1. 

Along the lower edge from left to right are Jio1 

and TP101, T102, Vio3, T1901 and Vi04. The minia- 

ture Amphenol connectors P1491 and JiQ1 can be 

seen at the center of the chassis. Below V191 can be 

seen L192 while potentiometer R1y» can be seen be- 

tween T1092 and V1093. The two controls on the front 

edge are CARRIER BALANCE (top) and FUNCTION. 

in the saving of two precision crystals1. 
Potentiometer R, is the CARRIER BALANCE 

control as is indicated in the schematics. Potenti- 

ometer R» is a miniature unit added to balance 

out any residual carrier passed by the multipliers. 
The v.f.o., V301, a high capacity Colpitts os- 

cillator, tunes the range of 5.5 to 6 mc. A 
Pentagrid mixer V2091, combines the v-f.o. 

output and the 3.5 mc signal from the basic gen- 
erator to produce a new frequency in the 9 to 

9.5 mc range. A stage of amplification, V2.9», 
and two double tuned i.f. transformers follow 
the mixer. 

The response of the band pass amplifier is 
such that the unwanted products and the various 
harmonics of the mixed frequencies are greatly 
attenuated. As a result a very clean signal in the 
9 to 9.5 mc range is supplied to the final mixer. 
This signal is heterodyned with the output of a 
crystal controlled oscillator running on the high 
side of the desired band. The final mixer is a 
6AU8 tube, V3093, and cathode coupling is used 

because of its relative freedom from overload. 
The resultant signal, now on the desired fre- 

quency is amplified by V304, a 12BY7, which 

drives the 6146 final, V305 which is operated 

AB,;. The output power is approximately 30 
watts. 

When the mode switch is placed in the CALI- 

“A Sideband Package,” 1Bigler, George K., QSsT, 
June 1958. 

BRATE position the 500 ke balanced modulator is 
unbalanced, the audio is biased out and a CALI- 
BRATE LEVEL pot is inserted in the keyed mixer 
bias so that the exciter output can be adjusted to 
a suitable value for zero beating. 

In the a.m. position the 500 ke modulator is 

again unbalanced to let the carrier through and 
an audio signal is fed to the screen of the 6146 
final amplifier. The audio is _ transformer 
coupled to the screen for good modulation capa- 
bilities and adjustment of the audio and carrier 

level is no problem with the aid of the built in 
scope. In the cw position the audio is biased out 
and the second and third mixers are keyed with 

fixed bias. Transmit-receive is accomplished by 
keying the mixers and final bias. 

Construction Details 

The exciter is built on an aluminum chassis 
15% x 10% & 2 inches, and is housed in a Na- 

tional Company NC-188 cabinet. The aluminum 

front panel is 16% x 10 x % inches. These 
chassis and the others were fabricated from 46 

inch sheet aluminum. This, however, is not rec- 

ommended unless you have access to a sheet 

metal shop. Chassis of approximately the same 
dimensions are available commercially at most 

distributors. 
Before any wiring is started, the main chassis 

layout should be completed, the front panel and 
dial assembly installed and enough room al- 

Bottom view of the basic sideband generator unit. 

Two small crystal sockets are used to mount the 

Collins mechanical filter in the lower left hand 

corner. Note the placement of coils L191 and Liog. 
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Fig. 2—Schematic diagram of the basic sideband generator unit. See photos on page 27 for parts 

placement information. T1091 is a standard 4.5 mc discriminator transformer with the coupling capacitor 

from primary to secondary C.T. removed. All unmarked resistors are 2 watt. All capacitors are in mmf 

unless otherwise specified. 

lowed for easy removal of the basic generator 
subassembly. (Remember that the mode switch 

and balance pot are mounted on the Basic Gen- 
erator chassis and their shafts project through 
the front panel.) 

Basic Generator—The basic generator is built 

on a chassis 6 x 5 x 2 inches as shown in pho- 
tographs (page 27). When wiring this unit care 
should be taken to isolate the output of the 
mechanical filter from the 500 kc oscillator sig- 
nal. The filter output is at a very low level while 
the oscillator level is several volts and coupling 
would produce carrier leakage. The circuit of 
the basic generator is shown in fig. 2. Make the 
length of the connecting cables long enough to 

reach when the subassembly is off the chassis. 

Band Pass Amplifier—This subassembly is built 
on a2 3 X 3 inch chassis which is mounted 

to the rear of the v.f.o. The if. cans, Too; and 

T2092, are standard 10.7 mc units whose band 

width is increased by the addition of 5 mmf ca- | 
pacitors from plate to grid. This increases the 
primary to secondary coupling and widens the | 
band pass to about 600 kc. 

The i.f. cans may be mounted by strapping | 
them to the sidewall of the chassis. Appropriately 
positioned holes on the top and bottom plates 
permit access to the adjustment slugs. The wiring 
diagram is shown in fig. 3, the main diagram. 

28 

C301—V.f.o. trimmer 2.5-3.0 mmf Hammarlund MAC-30. C302—V.f.o. tuning 10-100 mmf transmitting variable. 

insulated extension and mount 

capacitor with shoulder washers. 

C30g—Neutralizing capacitor 1.5-7 mmf Erie TS-A. 

capacitor Johnson 167-32. 

C304—Neutralizing capacitor 1.5-7 mmf Erie TS-A. 

MAC-30. Use STH-335. 

C203—V.f.o. temp. compensator 3.5-27 mmf differential CR1—150 PIV @ 100 ma C305—Grid tuning capacitor 2.5-30 mmf Hammarlund C397—Final tuning capacitor 17-335 mmf National CRo—Texas Instrument IN2071, 600 V PIV @ 750 ma J301—Miniature 5 pin connector Amphenol 126-011. J302—Chassis mounting BNC connector. L301—7.5 turns B&W 3011 Miniductor 1” dia. 16 t-.p.i. L320—7 turns #12 tinned 1” dia. Tap at 3 turns from Js303—Mike connector Amphenol 75 PC 1M. L302—L319—See coil table. J304—Closed circuit phone jack. K301—VOX relay 4 pole d.t. 15K coil. 
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The bandpass 

e 

ifier is built as a small separate unit and mounted on the main chassis. The basic generator shown 
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all others are in mmf unless otherwise indicated. 

and cw. transmitter covering 80 to 6 meters. 

and P3091 on the main chassis. All resistors are ¥2 watt unless otherwise 301, 

indicated. All decimal value capacitors are in mf; 

Fig. 3—Main diagram of the s.s.b., a.m., 

Figure 2 connects to J 

ampl 

in 



Fearon hte | 

Sprocket Drive 

S302 
Plate Tuning 

Fig. 4—Main chassis lay- 

out of the s.s.b., a.m., and 

Arrows c.w. transmitter. 

on tubes indicate socket 

key way positions. Not 

shown is the 2AP1 scope 

tube. 

Main Chassis 

The main chassis layout is shown in fig. 4 and 
the various photographs. No exact dimensions 
are given since the layout will vary somewhat 
with the components used. 

The front panel should be mounted on the 
chassis and mated with the cabinet to assure 
proper fit. Next, the dial assembly should be 
mounted on the front panel with the flywheel 
just clearing the top of the chassis. The Basic 
Generator chassis should then be fitted into 
place before proceeding with the mounting of 

the power supply components behind it. Make 

sure that the generator subassembly can be re- 

moved easily for alignment and servicing. 
V.F.O.—The v.f.o. tuning capacitor (10-100 
mmf) is mounted on a bracket to the rear of the 
dial as shown in the illustrations. The measure- 
ments are shown in fig. SA. A flexible coupling is 

used between the dial and capacitor to accomo- 
date a reasonable amount of misalignment. The 
v.f.0. components are mounted on the main 
chassis below the bracket. When wiring the v.f.o. 

take the usual precautions; mount all the parts 
securely and use short stiff wires for stability. A 
special mounting base for the v.f.o. coil is shown 
in fig. SB. 

|| oo ||| 
Basic SSB. 
Generator 

Ser. Mod, 
Adjust 

Vox Delay 

Bandswitch—The bandswitch controls two sets | 
of wafers, one below and the other above the 

chassis with chain and sprocket drive used to 
couple the two shafts. The crystal oscillator, | 
mixer, and driver coils are mounted on two 

brackets which also support the switch wafers. 
Mount the brackets in place and check the 
mechanical alignment of the switch shaft be- 
fore mounting and wiring the coils. The coils 
are not to be mounted or wired until all the other 
circuits are wired and voltages are available. 
Then they are to be mounted, wired and ad- 

justed as directed in the alignment section. It is 
difficult to reach the bottom coils after the top 
ones are in place. 

The section of the bandswitch above the 
chassis. S3092,, p, are located in the front area 

of 6146 cage as shown in fig. 4. 

Testing and Alignment 
After the wiring except for the coils on the 

bandswitch has been completed, several basic 
tests must be made. 

Power Supply—Make the routine resistance | 

measurements from all the B+ lines to ground | 

to check against the possibilities of shorts. If the 
resistances check out, fire up with the 6146 out 

Top view of the sideband exciter. Layout of compon- 

ents and subchassis may be compared to fig. 4. 
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of the circuit. The voltages should be close to 
those marked in fig. 3 but somewhat higher due 
to the reduced load. 

Audio Amplifier—An audio signal is applied to 
_ the microphone input jack and the signal is then 

traced through with a scope. Observe each check 
point (plates-grids) for appropriate gain and dis- 
tortion levels. The final test, of course, will be 
the audio quality when on the air. 
Basic Generator—Connect Po; and J19; and 

proceed to check the signal chain as follows. 
_ Adjust the 500 ke oscillator tuning, L101, by 

placing a v.t.v.m. d.c. probe on pin 9 of Vyo4. 

Adjust Lio; for slightly less than maximum 
voltage. The voltage here should be about —11 
volts. Next, connect the probe to V 404, pin 2. 
Place the mode switch to LOWER SIDEBAND posi- 
tion and tune Ljo92 slug for maximum voltage 

at 2 mc. Check this frequency with a grid dip 
meter. The voltage here should be about —15 
volts. Move the probe to Test Point 101 and tune 
T101 primary and secondary winding for maxi- 
mum voltage at 4 mc. Check the frequency with 

a grid dip meter. The voltage here should be 
about —3 volts. 

Place the mode switch in the UPPER SIDEBAND 
position and place the v.t.v.m. probe on V4, 

pin 2. Tune Cj01/Li02 to 1.5 mc. Check the 

frequency with the grid dip meter. The voltage 
here should be about —15 volts. Move the 
v.t.v.m. probe to TP-19; then tune Cyo2 and 

Cy03 to 3 mc. Check this frequency with the 
grid dip meter. The voltage here should be about 
—3 volts. Turn the mode switch to the CALI- 
BRATE position (this unbalances the modulator) 
and connect either a receiver or a high fre- 
quency scope to Jjo2 and tune Ty92 to 3.5 mc. 

Use a 15 mmf capacitor in series with the lead to 
Ji02. The tuning of the subassembly will have 

to be rechecked later on when the 500 kc crystal 

is brought to the exact frequency. 

Band Pass Amplifier—For those that have ac- 
cess to laboratory instruments the band pass 
amplifier can easily be tuned on the bench with 
the aid of auxiliary power supply and signal 
generator. It was found that a grid dipper can 
be used very effectively as a signal generator as 
follows: place a 2 turn loop around the grid 
dipper coil and connect the loop through a suit- 
able length of a twisted pair to P2091. Set the grid 
dipper frequency to 9.25 mc with the aid of a gen- 
eral coverage receiver. Connect a multimeter to 
the grid return of V2o2 (20,000 ohms per volt) 

Fig. 5—(A) V.F.O. capacitor 

mounting bracket (B) V.F.O. 

coil mounting base is made 

from a 34” section of 1” poly- 

styrene dowel. (C) Layout of 

the v.f.o. compartment. 

(Cc) 

and then load the secondary of T2091 with a 

1000 ohm resistor and peak the primary. Move 
the 1000 ohm load to the primary of T29; and 
tune the secondary. Check the bandwidth of 

T2091 (the meter should show a peak at 9.5 mc 

and 9.0 me with a dip at 9.25 mc). Make sure 
the 1000 ohm resistor is removed for the band- 
width test. If the bandwidth is too wide decrease 
the coupling between the primary and secondary 

windings by reducing the size of the coupling 
capacitor (Smmf on the schematic). If the re- 

sponse shows a single peak reverse the connec- 
tion to one of the windings. Repeat the tuning 
and bandwidth check for Tso2 and then check 

the overall response of the band pass amplifier. 
You will notice that the overall response is more 
narrow than the individual bandwidths and the 
3 db points will fall at 9.0 and 9.5 mc. 
V.F.O. and Crystal Oscillator—Check the v.f.o. 
frequency with a general coverage receiver. It 

should tune the range of 5.5 to 6.0 mc. Set the 
mode switch to c.w., the operation switch to 

TRANSMIT and connect the r.f. probe of the 
v.t.v.m. to V393, pin 7. Tune the v.f.o. across its 

range. The meter should show the response of 
the band pass amplifier. Leave the v.f.o. in the 
middle of its range. Set the band switch to 6 
meters and connect a 1 meg resistor to pin 2, 
V303, and the v.t.v.m. d.c. probe to this resistor. 

(The series 1 meg resistor is used to avoid load- 
ing of the tuned circuits by the probe capacity.) 
Disconnect the B+ voltage from Vz03, then in- 
stall and tune the crystal oscillator 6 meter coil. 

Switch to 10 meters, install and tune the 10 

COIL TABLE 

Freq. 

Coil | Band | Me. | Turns | Gauge | Slug* 

L302 6 59.5 8 24 Green 
L303 10 38.0 10 30 Green | Crystal 

L304 15 30.5 14 30 Green Ose. 
L305 20 23.5 17 30 Red Coils 

L306 40 16.5 24 30 Red 
Lzo7 80 13.0 35 30 Red 

L308 6 6 18 White 
L309 10 10 30 Green 

L310 15 14 30 |Green | Mixer 

Lut 20 23 30 | Red Coils 
L312 40 50 30 Red 
L313 80 100 18 Yellow 

L314 6 6% 30 | White 
Lsis 10 10 30 Green 
Lsi6 15 14 30 Green Drive 
L317 20 23 30 Red Coils 
L3is 40 50 30 Red 

L319 | 80 100 30 | Yellow 
*All coil forms CTC LS-6 
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meter coil and so on until the crystal oscillator 

is operative on all bands. In tuning this oscilla- 
tor you will notice that the output increases 
slowly then drops sharply. The slug should be 

left at the point just below maximum output 
from the oscillator. The drive voltages for the 
various bands, as read on the v.t.v.m. are as fol- 

lows: 6m —9v; 10m —12v; 15m —12v; 20m 

—12v; 40m —14v; 80 —12v. Turn the band 

switch through the various bands a few times to 
make sure the crystal oscillator starts reliably 

every time. Reconnect B-++ to Vxo3. 

Mixer—Disconnect B+ from the 12BY7 driver 
tube V04, and connect the one meg resistor to 

the grid, pin 2. Connect the v.t.v.m. to this re- 
sistor and, starting from the 6 meter position, 
install and tune the mixer coils. The drive volt- 
age as read on the v.t.v.m. will be as follows: 
6Gimne—lelvs) 10-— 25 15m — 1-8 20m ——Ie Vs 

40m —2.5v; 80m —2.1lv. 

At this point the final frequency can be 

checked with a good amateur receiver and the 
v.f.o. set accurately by means of the trimmer 

Front view of the sideband exciter. The meter in 

the upper left corner is connected in the 6146 B+ 

feed and the scope in the right corner is perman- 

ently connected across the r.f. output to permit 

constant monitoring of the signal. The two controls 

below the scope are INTENSITY and FOCUS. The tuning 

dial is made by Eddystone. 

capacitor. Connect a pick up loop to the antenna 
terminal of the receiver and tune the receiver to 
the sideband generator signal. A clean c.w. note 
should be heard. Adjust the v.f.o. trimmer ca- 
pacitor so that the band edges are covered with 
a slight overlap. Remember that only a 500 kc 
segment of any one band can be covered with 
the high frequency crystals specified on the 

schematic. 
Driver—Reconnect B+ to the 12BY7 driver and 
disconnect the screen and plate voltages from 
the 6146 final. Disconnect the bias from the 
100K resistor on the 6146 grid and connect the 
v.t.v.m. to the bottom of this resistor. Proceed 
to install and tune the driver coils. Tune for 
maximum vV.t.v.m. indication. 

When tuning the driver coils the 3-30 mmf 
grid tuning capacitor, C3095, should be centered on 

its capacity range on all bands except 6 and 10 
meters. On these two bands the capacitor should 
be set close to minimum and the coils tuned to 
50.5 and 29 mc respectively to obtain a more 

reasonable L/C ratio. 

Bottom view of the complete s.s.b. transmitter. The large shielded enclosure at the upper right contains 

the 9 mc mixer and exciter stages. The multi-gang rotary switch is S39;. Note the mounting of slug 

tuned coils L302-L319 on the two aluminum partitions supporting S301. Final grid tuning capacitor 

C305 can be seen mounted on the left side of the rear partition. 



_ If, while tuning the driver coils, the voltage 
ddenly increases it means that the stage is re- 

generative and the neutralizing capacitor CN, 
‘should be adjusted. The d.c. voltage as read by 
the v.t.v.m. attached to the 100K resistor will 
vary from band to band but it should always be 
higher than 50 volts to assure adequate drive to 
‘the 6146 final. 

Final—Reconnect the bias voltage to the 100K 
resistor. Check the neutralization of the final 
amplifier by tuning the final to the proper fre- 
quency while drive is being applied and with the 
grid dip meter coupled to the plate tank adjust 
the neutralizing capacitor CN» for minimum r.f. 
feedthrough. 

Reconnect the B+ leads to the 6146 plate and 
screen. Connect a dummy load to the antenna 
terminal and check the unit in the c.w. mode. 
The built in scope will be of great assistance in 
the further tuning of the unit. 

Adjusting the 500 ke Crystal—At this point the 
500 ke crystal can be set accurately on the slope 
of the mechanical filter. As purchased this crys- 
tal has a frequency of about 501.3 kc. while 
the mechanical filter slope is around 503.2 kc. 
Grinding the crystals’ top edge (this is a plated 
crystal) will easily move the frequency up a 
few kc’s. Connect an audio oscillator to the 
microphone input, keeping the level to about 
100 mv so the audio channel will not overload. 
Turn the MODE switch to upper sideband and 
observe the scope presentation. Set the carrier 
balance control for minimum carrier, also adjust 

the 250 ohm balance pot on the cathode of V103 
for minimum carrier. 

Carefully open the crystal holder and grind 
the top edge of the crystal with fine emery paper. 
Be careful not to break the crystal leads for once 
these leads are broken, the crystal is useless. 

Grind the crystal slowly until the audio from 
the generator shows up on the scope. This 
should occur only when the audio frequency is 
above about 200 c.p.s. Tune the audio generator 
through the audio range, the output of the ex- 
citer as seen on the scope should be fairly flat 
between 300 cycles and 3.3 ke while it should 
drop rapidly below about 250 cycles. The signal 
as seen on the scope should be a continuous 
wave. Any ripple or envelope is carrier leakage. 
If the crystal is ground too far and the audio 
does not show on the scope until the generator 
is tuned, let us say, to about 600 c.p.s. the crys- 

tals frequency can be lowered slightly by rub- 
bing some soft solder or pencil along the edges. 
After the 500 kc oscillator is set properly on the 
filter slope, the basic generator tuning should 

be rechecked. 
Calibrating The Dial—Check the band edges 
with a good amateur receiver and if necessary 
adjust the v.f.o. trimmer capacitor. Once the 
bands are centered on the dial you can start 
marking the 100 ke divisions. A 100 ke crystal 
calibrator is very handy for this operation. It is 
necessary to mark only one band since these 
divisions fall on the same spot on the dial for all 
bands. After the 100 ke divisions are marked, 

the dial plate can be pulled out and the work 
completed on the bench. The space between two 
marks can be divided by ten to obtain 10 ke cali- 
bration points. Lettering can be completed using 
a good template and the finished product will 
reflect any extra care that is given to this oper- 
ation. The front panel lettering was done with 
decals, which give excellent results and are easy 
to apply. 

Overall Check—The unit should be checked 
thoroughly for proper operation on all the bands 
and on all modes. This is best done with an 
audio generator while the exciter output is con- 
nected to a dummy load. 

Place the mode switch to LOWER SIDEBAND, the 

Operation switch to TRANSMIT, and the CARRIER 
BALANCE pot fully clockwise. Then tune the final 
grid and plate capacitors while watching the 
scope. Balance out the carrier and then connect 
a 1000 cycle audio signal to the microphone 
input. Advance the audio gain for % in. deflec- 
tion on the scope. The scope presentation 
should be a c.w. signal with very little envelope 
modulation. Turn the carrier balance and ob- 
serve the two-tone pattern for any distortion. 
Now switch to the c.w. position and check the 
keying characteristics. Again the scope will show 
any distortion in the r.f. waveshape. The a.m. 
carrier level should be adjusted by means of the 
25K pot (screen modulation adjust) provided 
for this purpose. The proper procedure for this 
adjustment is to tune the exciter in the C.w. posi- 
tion then switch to A.M. and adjust the 25K pot 
for a carrier amplitude equal to 2 the c.w. level 
as observed on the scope. This control need not 

be readjusted when switching from band to band. 
Small variations in carrier amplitude can be 
compensated for with the grid tuning capacitor. 
The 6146 final amplifier has a very good screen 

modulation characteristic especially when oper- 
ated AB; and nearly 100% modulation can be 
obtained with little distortion. 

The signal specifications as measured with the 
receiver §-Meter (NC-300) are as follows: 

carrier suppression .. . 45 db below full output; 
unwanted sideband and spurious products .. . 
35 db below full output; hum and noise .. . 40 
db below carrier; power output .. . 20 to 25 
watts into a 120 ohm dummy load. (The 120 
ohm output impedance was chosen because this 
value gives the right voltage to drive the grids of 
a pair of 4X150’s in the linear amplifier.) | 

“__and even now there’s a trace on channel two.” 
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Driving The Class AB] 
Linear Amplifier Through L-Networks 

R. H. Griffith, W2ZUC 
72 Kenwood Road 
Garden City, N. Y. ~ 

The L-network, as used here, provides a simple, efficient and 

easily adjustable method to furnish relatively high grid driving 
voltage from a low-impedance coaxial line. This is accom- 
plished without the complications involved in switching links 
as used in conventional parallel tuned tanks, and with the 
added advantage that neutralization of a high power tetrode 

is not needed. 

obtain the required grid driving voltage for 
the grounded cathode AB1 amplifier. The 

passive grid circuit of fig. 1 is certainly the 
simplest: 

Soi different methods can be used to 

From 
Exciter 

~Bias 

Fig. 1—Simple input circuit used to match the ex- 

citer to the linear amplifier. The value of R should 

match the coax impedance. 

The value of R is made equal to the Z of the 

coaxial transmission line (usually 52 or 75 

ohms). This works well if a fairly high driving 
power is available. Table 1 lists the approximate 
driving voltage and power needed for several 

popular tubes. 

TABLE I 

Peak Watts 
RF. Drive Power 

Driving 

Tube Bias Voltage | 522 | 752 

4-125A —100 100 1927S e138 
4-250A == lO 110 ABS) GSI 
4X250B —50 50 48 33 
PL172 = 41@) 110 Ps) NAGAI 
4CX1000A | —55 55 58 40 
813 —9I5 95 174120 

7094 —50 50 48 33 

As the table shows, the power requirement 

is excessive when the r.f. driving voltage required 
is above 50 volts or so. 

Immediately, we begin to think of increasing 
R, because it is obviously possible to get the 
same peak voltage with less power when R is 

larger. When R equals 100 ohms, for instance, 

the peak power required to drive an 813, in this 
circuit, drops to 81 watts. This is an improve- 
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ment over the 156 watts required when R equals 
52 ohms but still inconveniently great. However, 

another thing has happened. The coax from the 
exciter now sees a load of 100 ohms instead of | 

52 or 75 ohms, and with RG-58/U cable the s.w.r. 

is practically 2 to 1. By itself this is not partic- 
ularly important, because with the line lengths 
that would ordinarily be used, the losses in un- 

matched coax would be too small to worry about. 
even if the s.w.r. were as high as 5 to 1 or greater. 

The line input impedance, however, will be 
found to vary over a wide range when changing 

bands so that the exciter has to deliver power to 
a load which is reactive as well as resistive. The 
reactive component can be “tuned out” by ad- 

justing the controls in the exciter plate circuit; 
but the resistive component remaining is likely 
to be either considerably greater or smaller than 

the value for which the exciter output was de- 
signed, and it may not be possible to adjust the | 
coupling as desired. 

What is needed is some sort of r.f. transformer 
at the amplifier grid which would allow the use 
of a much larger value for R while maintaining | 
a reasonably good match for 52 ohm coax input. 

If this transformer could be broad enough to 
eliminate the need for a tuning control across 

an amateur band, so much the better. The L- | 
network is exactly right for the job. It is easy to | 
determine the correct component values and very | 
simple to build and adjust. 

Figure 2 shows the basic circuit of the L-net | 
configuration used: 

Here Rin = input impedance 
Rg = grid loading resistor 
L =series inductance 
C =shunt capacitance 

Fig. 2—Basic circuit of the L-network used to couple 

the exciter to the linear amplifier. This circuit re- 

quires less driving power than fig. 1. 



Note that Rin is not an actual resistor. It is 
the equivalent input impedance for the network. 
To match RG-58/U, Rin is set to 52 ohms. The 
‘component R, is a resistor which must be non- 
inductive and capable of dissipating moderate 
power. The component C includes the input 
capacitance of the tube and socket and stray 
wiring capacity. 

The fundamental equations for the L-net are 
given in any handbook, and are: 

Bees Merete dene ee ee, Bee fe ae (1) 
Re = OX Ona Aron BPG bu pgs 5 oneal Sere Be (2) 

Xe OR eee mate tis Papoose eee (3) 

Where Q = operating Q of the network 

X. = reactance at operating frequency 
of total capacitance C 

X, = reactance of series inductance L 

The value of R; has been set at 52 ohms. Now 

either Q or Rz may be selected. Assuming 
R, = 1000, a readily obtainable value; 

from (1) 

1000 = 52 (Q@? + 1) 

Q = V18.23 
Q = 4.27 

from (2) 

1000 = 4.27 X¢ 

Xc = 234 ohms 

from (3) 

XG, = 4.27 (52) 

Xz = 222 ohms 

Table II lists the values for C and L for 
different frequencies: 

TABLE II 

F, me Xe C mmf ee L ub 

3.9 234 174 222 9.0 
ee 234 95 22 4.9 

14.2 234 48 DU Mes) 
AWS} 234 32 222 1.7 
28.7 234 24 MRD He) 

On 10 meters, the capacitance needed is small 

enough so that the tube input capacity plus stray 
capacity may exceed the calculated value. If so, 

use of a smaller value resistor for R, will result 

in a lowered Q and a larger required value for 
C. On the lower bands there should be no trouble 
getting the minimum C down to the amount 
tabulated. 

The frequency response is very broad. With 

a QO of less than 5, the voltage across C varies 

less than 10% over the entire 7, 14, or 21 mc 

band. It drops only slightly at the high end of 
10 meters and the low end of 80 c.w. when 

peaked at the tabulated frequencies. The match 
to RG-58/U is excellent. The reflectometer shows 
zero reflected power on 75, 40, 20 and 15 meters. 

On 10 meters, the reading was 90 “a reflected 

for 500 “a forward current. This amount of mis- 

match is quite tolerable, although it could have 
been improved by lowering R. 

The power dissipated in R, is very much less 
than in the passive grid circuit. For the 4-250A, 

é 110)° 
eak powe ey = 2 p p r is now 1000. = 12 watts 

For the 813, it would be ely = 8 watts 
1000 

This is very different from the original condi- 
tions. 

The final amplifier at W2ZUC was rebuilt 
along these lines. It is a single 4-250A having a 
conventional pi-net plate tank. A bandswitching 
grid circuit was constructed per fig. 3. 

Fig. 

The 

3—Bandswitched input circuit for 52 ohm coax. 

method used to tune the ten meter position is 

described in the text. 

Cy, C2—3-30 mmf compression trimmer 

C3—12-120 mmf compression trimmer 

C4—20-180 mmf compression trimmer 

Cs, Cg, Cg—.01 mf disc ceramic 

Cz, Cy—.002 mf, 3000 v disc ceramic 

R,—1000 ohms, 10 watts, non-inductive 

S|—2 section 6 position (5 used) ceramic switch 

L;—7t of B&W 3011 
L2—11t of B&W 3011 

L3;—16t of B&W 3011 

L,—20t of B&W 3012 

L;—28t of B&W 3012 
No trimmer is used with the 10 meter coil. 

Instead, 1%” of extra lead length is left on it at 
the grid end of the switch. Then, with the ampli- 
fier filament on, but with screen and plate 

voltages removed, the exciter is tuned up on 28.7 

mc. Connect the exciter to the input and adjust 
it until a little grid current is observed. The coil 
is then checked with a brass slug and an iron 

slug alternately, while bending the extra lead 
length, until either slug causes a reduction in 

grid current. Drive should be reduced as the cir- 
cuit comes to resonance to avoid the extra 
loading caused by too heavy a flow of grid 

current. 

The lower band coils are cut to length accord- 
ing to the ARRL Lightning Calculator and then 

checked with the g.d.o. and 2% ceramic capaci- 
tors. Tune up of these in the amplifier is done 

with the trimmers. 
There is no convenient method to neutralize 

the amplifier; however, it was thought that the 
very low grid impedance that appears in this 
circuit would result in good stability. The imped- 

ance seen by the grid is the parallel combina- 

[Continued on page 117) 
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fold de See Ce, 

Break-in Without Pain” 
E. L. Raub, WIRAN 

207 Thames St. 
New London, Conn. 

Here is a foolproof mechanical method of break-in for the 

c.w. man. While keying the transmitter, WiRAN also keys his 
receiver gain with an outboard attachment on the bug. 

brought the problem to the foreground with 
his all-electronic break-in system’, and most 

of us have been on the outside looking in ever 
since. 

The problem isn’t difficult to define: 1) Protect 
the receiver from overloading by the transmitter; 
2) Protect the operator from overloading by the 
receiver. T-R switch design has progressed to the 
point where the first requirement is handled 
passably, though unfortunately, there still isn’t 
one with the noise figure of a coax relay! 

If we accept the shortcomings of electronic 
T-R switches, then it appears that we need only 
to find a way to key the receiver’s gain, or mute 

it completely, without producing clicks and 
noise. Handbooks and magazines have described 
schemes using vacuum tubes, negative supplies, 
and other encumbrances too involved to be 
attractive. 

As the problem is actually one of sequential 
switching, (in order: receiver off—transmitter on 
—transmitter off—receiver on), it would seem 
that perhaps a well placed contact or two might 
negate a chassis full of electronics. 

A he traffic men started it; Tom Puckett 

1Puckett, T.H., ‘‘Break-in with One Antenna’, QST, 
March, 1954, p. 35 
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Receiver Keying | 
Receiver-keying contacts added to an old and | 

t-rusty Speed-X are shown in the photograph. 
They come into play just an instant before the 
usual transmitter-keying contact ‘makes.’ They | 
return to normal just after the key opens. 

A Collins 75A-2 receiver’s a.v.c. circuit was 
modified the least bit to afford external keying 
of the receiver gain by these contacts. Figure 1 

shows the modified circuit. First trial of this kind 

Return Time 
500K Wire #4 

Muting Terminal 
on Rear Apron 

d 
Actuator» pee 

Auxiliary v 9 Normally 
Contacts on Key Closed 

Fig. 1—Circuit modifications made to the 75A-2 for 

break-in. Components not assigned symbol numbers 

are added to the receiver. 

Key showing the auxiliary 

contacts and the paddle 

extension. 



ol thing showed the receiver gain to return so 

fe 
* 

fast that the last few cycles of a transmitted 
_ character would come through and knock the 
_ operator’s ears off. The diode and 500K potenti- 

_ ometer provide a means of controlling this sen- 
sitivity return time*. The diode used is one half 
of Vio, a 6ALS in the 75A-2 receiver. In early 
models it was unused. Later, it was somewhat 

unnecessarily employed in the audio muting cir- 
cuit. It can safely be stolen for our application, 
in either case. 

Modification of The 75A-2 

1—Locate Rss in shielded compartment under 
receiver chassis. One end is grounded. Discon- 
nect lead from other end. Mount a small terminal 
strip with a 4-40 machine screw through the hole 
used to secure the cable clamp. Mount a sub- 
stitute 220 ohm resistor on this strip to replace 
R:s left in place. Route a lead from Rss to 10K 
MONITOR GAIN control. Connect 1000 ohms be- 
tween the control’s wiper and ground. 

2—Disconnect two green wires from §3 
- (arm); tie together, tape and let float. 

3—Disconnect Rs; from Cys. Run wire #2 
(fig. 1) from free end of R:s to Ss (arm) and 

then to Vio, pin 5. 

4—Brings out wires #3 and #4 from Vi» and 

attach to SOOK RETURN TIME potentiometer. 
5—Connect Vio, pin 2 to a.v.c. line, Ces. 
6—Disconnect existing lead to mute terminal. 

Tape and let float. Route a lead from there to 
the monitor gain control. 

Adjustment 
Adjustment is simple. Set the MONITOR GAIN 

control to the desired level. Spin the RETURN 
TIME control until the keyed “tails” just dis- 
appear. The circuit is smooth, absolutely click- 
less, and works right off the bat. 

The photograph of the receiver shows the two 
pots mounted on an L bracket on pil-ars behind 
the p.t.o. The mounting holes are those origin- 
ally intended for the n.b.f.m. adapter, and there 
would be nothing to prevent returning the re- 
ceiver to its original condition should resale re- 
quire this. 

‘a aes 
ile ae Dia 7 aS: 

ss 

rt 
——— Se 

#28 Da ae —| 

aap 

Pee. 
+H Slo 

Fig. 2—Bracket for mounting the RETURN TIME and 

MONITOR GAIN controls behind the p.t.o. in the 

75A-2. The bracket is supported by two spacers 

1%" long with the screws passed through holes 

designed to accommodate the n.b.f.m. adaptor. 

2Radarmen call it ‘Sensitivity Time Control’; Sonar- 

men call it “Time Variable Gain” 

The two new controls may be seen mounted on the 

bracket behind the p.t.o. 

A few suggestions: a) If one-band operation 
is usual, the MONITOR GAIN control may be 
mounted as shown. If all-band work is the prac- 
tice, it is wiser to place it in a more accessible 

spot. b) Keep the auxiliary contacts lightweight 
to the point of being flimsy and the actuator arm 
stiff, and the action will be positive and effort- 
less. c) It would be quite possible to employ the 
“back contact” of a keying relay for this purpose. 
Note however, my placement of auxiliary con- 

tacts will hold the receiver gain down throughout 

a string of dots, eliminating annoying between- 
dot bursts from the receiver. 

The receiver conversion circuitry is the work 
of David B. Hallock, K@AZJ, one of Collins’ 
bright young engineers, and this article appears 
at his suggestion. | 

Ham Hint 

Cardboard Aids Drilling Holes 

When you have to drill a hole accurately in the 

chassis of a transmitter, radio, TV, or hi-fi, you can 

keep the drill from creeping by taping some card- 

board to the chassis as shown. This is better than 

banging the chassis with a hammer and punch for 

the shock could seriously damage vibration sensitive 

components and tubes. 
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ADJUSTMENT OF THE 
RTTY POLAR RELA 

W. E. Nichols, W6VVF 
543 46th Avenue 

San Francisco 21, Calif. 

38 

W6VVF explains the intricacies and pitfalls of adjusting the 
215 and 255 polar relays without a special test setup; all you 

need is a volt-ohmmeter and a few hand tools. 

set for measuring bias distortion and, find- 
ing that one of my 255 relays came n0O 

where near being within the proper bias range, it 
became distressingly apparent that correct adjust- 
ment of these relays is not the simple thing that 
many an amateur genius believes it to be! How- 
ever, in spite of the fact that adjustment of these 

relays is an involved operation, there actually is 
an easy way to do it. 

Most of us do not have bias test equipment— 
yet we faithfully check our transmitting fre- 
quencies, s.w.r., plate current, and antenna 
coupling for maximum output of r.f. but seldom 
do we consider the fact that we may be imposing 
a burden on the other fellow trying to print our 
biased signals! How then, without access to a 

good bias test set can we be sure that the polar 
relay, when used in the transmitting circuit, is 
not biasing the mark or space pulse? This article 
will tell you how to accurately adjust your relay 
using only a volt-ohmmeter and some very 

simple tools. The details of the procedure given 
below came to me as a result of a conference 
with a field telegraph engineer concerning this 
problem. He had more confidence in his method 
than he did in the shop product! 

Because relays are more sensitive receiving 
units than are printer magnets they generally are 

used with fixed station equipment to allow greater 
operating distances between machines. This ar- 
rangement applies more to land line operation 
than in our radio mode where audio signals from 

the receiver are converted into mark-space 
pulses and fed directly to the printer magnets 

from the keyer tube of a terminal unit. Some of 
us, however, use a polar relay in the terminal 

unit to repeat to the printer magnets, the mark- 

De the process of “De-Bugging” a test 
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space impulses. Those who follow this procedure 
are just plain lucky that the small arcs across the 
relay contacts, in passing even 20 mils, do not 

seriously garble the signals through fortuitious 
distortion that enters the receiver in spite of 
good filtering. 

Relay Types 
The more common polar relays are the West- | 

ern Electric Co. type 215 and 255. Each of the 
two windings of the 215 relay has 85 ohms re- 
sistance and is designed for 60 mils of signaling — 
current only—we say again, 60 mils only! The 
windings of the 255 relay are 136 ohms each 
and can be used on 20 to 60 mils of signaling 
current and even less than 20 when bias current 
is properly proportioned. The 255 relay has large 
knurled pole piece locknuts which make it easier 
to adjust the pole pieces, and its contacts are of | 
later design and better materials. The stationary | 
contacts used now are convex while the arma- | 

ture contacts are flat. Needless to say, the less | 

current these contacts have to pass the longer 

the contact life. Scrubbing contacts with files to | 
remove burns is a sure way to throw bias into | 

the relay unless special readjustment techniques 
are followed. 

When a 215 or a 255 relay is used as the line 
relay, or as we use them more often in the trans- 
mitting circuit in neutral operation, we must 
supply, locally, 30 mils of “steady” current in 
the bias winding in a direction to cause the arm- | 

ature to be held against the spacing contact. 
Sixty mils of current is passed through the line 
winding in a marking direction. When the mark- 
ing pulse is transmitted, the magnetic field in- 
duced by the 60 mil line current in the line — 
winding overcomes the magnetic field induced by 



the 30 mils of locally supplied current in the bias 
winding. This causes the armature to move to 
the marking contact under the influence of an 
effective force of 30 mils through the line wind- 
ing (60 minus 30). When a spacing impulse is 
transmitted, there is no current flow in the line 
winding and the armature is moved to the spac- 
ing contact by the 30 mils of current in the bias 
winding. 

Now if the contact adjustment is too close 
- or too wide or the two contacts are unequally 

spaced with respect to the armature, mark or 
space bias distortion is the result. If the pole 
pieces are out of adjustment and exert too much 
pull on one side of the armature, serious mark 
or space bias is developed. The balanced magnet- 

ic push-pull effect on the armature by these 
pole pieces is directly related to the magnet- 

omotive forces of the line and bias winding 
currents and insure quick and positive armature 
reaction to changes in line current values under 
pulsing conditions. These, then, are very critical 
adjustments. 

Adjustment Procedure 
Here is how you can adjust a 255 relay with- 

out special test equipment other than a simple 
volt-ohmmeter and achieve a result that is as 
accurate, if not more so than when using a 

distortion test set. 
Tools Required 

The following tools are required when ad- 
justing the relays: 

1-Non-magnetic adjusting tool such as the 

Western Electric 212, or equivalent, to turn the 
capstan adjusting screws. This tool is a tapered 

rod about 3 inches long with the end bent at a 
45° angle. 

1-Hardwood spuger such 
Electric KS-6320. 

as the Western 

Contact Screw Bracket | Contact Screw Bracket 

Contact Screw 

(Rounded Contacts Used 

RY-28 And RY-30),_ 

Armature 

4 

1-Feeler gauge, .004”, the shorter the better. 
1-Western Electric 265C burnishing tool, or 

the equivalent. 
1-Volt-ohmmeter with 2 foot long test leads. 
1-Bottle of carbon tetrachloride. 

Procedure 

1) First, and this is very important, remove 
all metal tools and objects from the immediate 
vicinity of the relay where you are going to 
work. Do not try to adjust the relay on your 

operating table close to a receiver, transmitter 
or other large piece of gear. The two foot test 
leads will keep the volt-ohmmeter away from 
the relay. These objects exert a strong magnetic 
influence on the relay. To demonstrate this fact, 

after you complete the adjustments, observe the 
armature move when the relay is pushed close 
to any object that has a magnetic field; it will 
move to one side which would have made your 

adjustment incorrect! 

2) Dip a burnisher in carbon tet and pass 
it through the contacts to clean them. Do not 
touch the blade of the burnisher with your 
fingers; they are oily! 

3) Loosen the knurled lock nuts and back 

out the pole pieces as far as they will go. 
4) Back out the contact screws on both sides 

of the armature for a distance of at least 4% inch 
from the armature contacts. 

5) Now look down the long axis of the arma- 
ture toward the hole in the coil head from which 
the armature protrudes, and sight by eye to see 
that it is centered perfectly. If not centered, 

adjust the coil until the centering is correct. The 
coil is held in place by several small screws 
and don’t forget to tighten them again if you 
have loosened them for adjusting the coil. 

6) Insert the .004” gauge in between the two 
leaves of the armature spring so that the gauge 
floats free from the rest of the relay. This spreads 

.004 Gage 
In Here —— 

Pole Piece Screw Lock Nut 
(Knurled Tension Knob 

Used On RY-30) Coil 

Pole Piece Screw 

Armature Connection 
\ ° 

Armature Clamping Screws 

Fig. 1—Drawing of the 215 and 255 polar relay showing the base wiring and adjustment points. 
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Photograph of the polar relay 

and plug in base showing the 

contact assembly and adjust- 

ce ment points. The shield, re- 

moved for the photo, should 

7 OOLL be in place when the relay is 

in operation to reduce the 

effects of stray magnetic fields. 

co | SPOOL HEAD ~ 
I gers 

Specee 

El 
é 
ARMATURE ermnmemm 

_GONTACT SCREW 

CONTACT SOREW -~ ae \ 
oF STOP PIN 

the leaves carrying the contacts .002” in both 
directions, that is, right and left. 

7). Connect one lead from the volt-ohmmeter 

to terminal no. 1 on the rear of the relay and 
connect the other lead to the right hand contact 
bracket carrying the right contact screw. Turn 

in the right contact screw with the non-magnetic 
tool until the meter just indicates circuit con- 
tinuity. Back off the contact screw just enough 
to break the circuit. Remove the lead from the 
right contact bracket and connect it to the left 

contact bracket carrying the left contact screw. 

Turn in the left contact screw with the non- 
magnetic tool until the meter again indicates 
continuity; then back off until the circuit is 

just broken. Do not touch these contact screws 
again once they are correctly adjusted! Now 

remove the .004” gauge from the armature. 
8) Tighten the knurled lock nuts slightly to 

hold the pole pieces slip-tight during their final 
adjustment. Leave the meter connected to the 

left contact and, using the non-magnetic tool, 
turn in the right pole piece until it mechanically 
pushes the armature over against the left contact 
as indicated by the meter showing circuit con- 
tinuity. Do not turn the pole piece more than 

just enough to make the meter show contact!! 
Now back off the pole piece exactly % turn 

(% turn for a 215 relay). There are four holes 
in the capstan so you can easily judge the amount 

of turn. Now change the meter connection to 

the right contact screw. Again, using the non- 
magnetic tool, turn in the left pole piece until 

its magnetic force moves the armature over 
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POLE PIECE SCREW 
LOCK NUT 

i i 

“SA POLE PIECE | 
SCREW i 

| 

against the right hand contact as indicated by 

the meter and again, do not turn the pole piece | 
more than just enough to make electrical contact 
shown by the meter! Now back out the left pole 
piece exactly 4% turn (4 turn for a 215 relay). 
Note here again that the left hand pole piece 
was moved in until its magnetomotive force 
moved the armature, not by mechanical force 
as when you adjusted the right pole piece to 
move the armature. 

9) Finally, hold the pole pieces stationary 
with the non-magnetic tool and securely tighten 
the lock nuts. 

Checking Results 

If you have performed the above adjustments 
carefully, and observed the precautions about 

stray magnetic influences affecting the relay, the 
armature will now float between the contacts 

and the meter will show that neither contact is 
made to the armature. To further check your 
fitness as a polar relay adjuster, touch the side 

of the armature with the spudger lightly—it 
should stick to the contact to which the armature 

is pushed—either direction under the balanced 
influence of the pole pieces and will again float 
when free. 

This relay, if it meets the above requirements 

will be adjusted accurately and will have the 
absolute minimum of contact bias. It is also 
advisable to use a relay with a metal cover for 
shielding from stray magnetic influences which 
can impose a steady bias condition on a good 
relay. g 



Improving The Heath AR-3 

Robert M. Voss, W2HTN 
697 West End Ave. 
New York 25, N. Y. 

Small a.c.-c.c. type amateur receivers are excellent for the 
beginning amateur and short wave listener, but anybody who 
has listened to their performance on the ham bands, and com- 
pared it to that of receivers in the $150-$200 price bracket, 

knows that they leave much to be desired. Presented here are 
several modifications made on the Heath AR-3 that improved 
both selectivity and sensitivity. The changes are not restricted 
to this one receiver but, as explained, can be applied to any 

similar unit. 

Heathkit AR-3 receiver, I decided to de- 
termine how far one could improve it, 

doing just about everything possible on one chas- 
sis. Actually, the AR-3 is not an a.c.-d.c. receiver, 

but we might classify it as an a.c.-d.c. “type” 
because of its tube line-up in the early stages. 
(12BE6-12BA6-12AV6) although it benefits 
from the higher plate voltages and the isolation 
of power transformer operation. 

R.F. Amplifier 
The first improvement usually made on any re- 

ceiver is generally an attempt to increase its 
sensitivity by the addition of an r.f. stage. Since 
the receiver has a tuning capacitor with only 

two sections, we cannot use a conventional 

tuned r.f. stage (fig. 1), which requires a third 
section. The logical approach would seem to be 
the addition of an untuned r.f. stage ahead of the 

i [oi recently come into possession of a 

To 
Converter 

To 
Antenna 

To Osc. 

7 Tunin / 
/ Sa 
[i 

AVC or 
Gnd, 

Fig. 1—Conventional r.f. stage which requires a 

3 gang tuning capacitor not available in the AR-3. 

tuned mixer (fig. 2). However, it has been stated 
before’ that one can achieve the same increase 
in sensitivity with much less loss of selectivity by 
using the arrangement shown in fig. 3; tuning 
the input to the r.f. stage and using untuned im- 

pedance coupling to the mixer. 

My first attempt at an r.f. stage used a 12BA6 

with a.v.c. applied both to it, the mixer and the 
i.f. amplifiers. Although this resulted in an im- 
provement, it was not nearly as great as I had 

hoped for. While measuring voltages in an at- 

tempt to find something amiss, I realized that the 
residual a.v.c. was preventing the stage from 
amplifying at its greatest potential. Although de- 

layed a.v.c. would have been the most elegant 

solution to this problem, I decided simply to re- 
move all a.v.c. from the r.f. stage. I later found 

1Thomas, J. H.; ‘“Souping Up That Old Receiver’’; 

Radio-Electronics; May 1960; pp. 106-108. 

To 
Converter 

To 
Ant. 

ule 
Pap ection 

(Pea Bt 

/ 
ae = To Osc 7 AVC 
= vi 1 7, twning J 

AVC or/ oe 
Grids > eee 

Fig. 2—An untuned r.f. amplifier that provides little 

benefit from the stand point of selectivity or 

sensitivity. 
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100 To 

Converter 

AVC 

Fig. 3—Tuning the r.f. input and impedance coupling 

to the mixer provides a satisfactory compromise 

circuit. 

that substitution of a sharp cutoff pentode, a 
12A U6, and the use of a very small cathode re- 

sistor also increased gain. The r.f. stage, in its 
final form, is shown in fig. 4. 

Remove the a.v.c. from the r.f. amplifier and 
feed it to the mixer grid through the one megohm 
resistor as shown in fig. 5. Capacitor Cs is 
mounted on the bandswitch and when removed 

has to be replaced because of lead length. 

1.F. Amplifier 
The next modification was made to improve 

the selectivity. The Q multiplier, frequently used 
with the AR-3, provides very great selectivity, 

but there are times, particularly when it is used 
to null a signal, when it is desirable to have more 
selectivity in the receiver itself than the AR-3 
provides. The logical addition was another 1.f. 
stage. The chassis, however, was very crowded, 

and there was absolutely no place to mount the 
extra tube, without taking something out. 

The S5Y3 socket, situated in precisely the right 
place for the new tube, was tempting. My decision 
was to remove the rectifier tube, use semi-con- 
ductor rectifiers instead, and thereby free the 

socket for the new i.f. tube, a 12SK7. 

Another change must be mentioned at this 
time; because of the extra tubes, the filament 

winding of the power transformer was some- 
what overloaded. Since the 5 volt winding was 

now free, I decided to change the output tube 
from a 12V6 to a SV6, and operate its filament 
from what was formerly the rectifier winding. 
The 5V6 actually requires only 4.7 volts, which, 
fortunately, is exactly what the winding de- 
livered, 

Rotate the socket 180 degrees, because of the 
basing arrangement of the 12SK7. The new if. 
transformer is mounted between the 12BE6 and 
the 12SK7. The 12SK7 is now the first if. stage 
and the 12BA6 becomes the second. 

The new i.f. transormer used is a Miller 12C1, 
455 ke input. The unit may be mounted in a 
14%” hole made with a chassis punch and secured 
with the special mounting plate provided. 

The Q-multiplier input remains where it was, 

which means that it is fed by the primary of the 
second rather than the first i.f. transformer. The 
Q-multiplier operation is, if anything, better. 

The bypass capacitor is removed from the 
cathode of the 12BA6 in order to increase 
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To. | 

100 Converter — 

1M 
Band | 

Switch o}2.5Mhy | 
Tuning 

AVC ! 

=+90 +210 

To Osc, 

Fig. 4—Final form of the r.f. amplifier. 

stability, and, since both i.f. stages are manually, 

gain controlled, the arm of the gain control is: 

bypassed to prevent coupling between the stages. 
I found it*necessary to add a resistor (between) 

the rectifiers and the filter capacitor), and to 

change the value of several other resistors: 
because of the load of the additional tubes. 
Two additional changes were made to in- 

crease the flexibility of the receiver: I added a 
jack on the rear panel to provide for the measure-- 
ment of the a.v.c. for the S-metering purposes. 

Since no meter amplifier is included in the: 
AR-3 it is necessary to connect a v.t.v.m. to the 

S-meter jack. Also, a shorting jack enables re- 
mote control of standby-receive functions, such| 
as that provided by a_transmitter-controlled 
antenna relay. When the plug is removed, phone- 
standby-c.w. operation is controlled manually by 
the switch on the front panel. Removing the 
5V6 from the circuit does not cause a great 

increase in the B+ voltage. 
The completed receiver, shown schematically 

in fig. 5, stands up well as far as sensitivity and 
selectivity are concerned, when compared to re- 
ceivers in the $150-$200 class. Image rejection 
leaves something to be desired, but a series-: 
parallel wave trap completely removed inter- 
ference which a local broadcast station was’ 
causing in the 80 meter band. The wave traps 
passes enough signal for useful broadcast band 
reception. It is broadly tuned, and may not be 
needed in all areas. 

A.C.-D.C. Receivers ! 

If you are attempting a conversion on an 

a.c.-d.c. receiver, make the following changes in 
the tube lineup: change the 50 volt output tube 
(SOBS, 50CS5, or SOL6GT) to its 35 volt equiva- 
lent, providing sufficient extra voltage for the 
12AU6 filament. Change the i.f. amplifier to a 
6 volt 150 ma tube with the same base connec- 
tions, (12BA6 becomes 6BJ6, 12SK7 becomes 
6SS7) and use the same tube for the new iz 
amplifier. 

If you are really interested, you might want 
to experiment with double conversion (try beat- 
ing the second if. to SOkc.), a grounded grid 
or other low noise input circuit, or a self-con- 
tained S-meter (measuring plate current in one 
of the if. stages). However, the conversions 
described here are, by themselves, sufficient to 
provide a much improved and very usable 
receiver, |] 
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The Sunspot Story; Cycle 19 | 

The Declining Years 
By George Jacobs*, W3ASK and Stanley Leinwoll} 

Part Ill, Conclusion 

Se sunspot cycle is a reliable index of the ionosphere’s capability for reflecting 

shortwave, or high frequency, radio signals. In Part II of this special three-part report, 

which appeared last month, the authors pointed out that the present sunspot cycle is 
declining steadily towards a minimum which they predict will occur during early 1965. 
They also underscored indications that solar activity may remain at a relatively low 

level for the remainder of the century. 
Such a state of nature would have very serious implications for shortwave radio 

communications in general, and amateur radio in particular. In this, the final installment 

of this timely report, the authors discuss what propagation conditions are expected to 

be like on the various amateur bands during the next five years, and perhaps for the 
remainder of the century as sunspot activity declines. 

While the authors point out pessimistically that the consistently good DX openings 

experienced during the last four years on the higher frequency bands (6, 10, 15 and 20 
meters) may soon be a thing of the past, they conclude on an optimistic note by 
showing that propagation conditions are expected to improve on the lower frequency 

bands (40,80 and 160 meters) during the upcoming period of low sunspot activity. 

sion. This relationship is expressed by the follow- 
critical frequency was defined as the highest ing equation: 
frequency at which an echo is returned when f 

a pulse of radio energy is transmitted vertically (Se POUR Se ey O | 
upward towards the ionosphere. Sins | 

Although the critical frequency is a very 
important quantity for determining character- 
istics of the ionosphere, such a vertically trans- 
mitted wave returns to earth close to the 
transmitting station and is of little value for 

communication purposes. To traverse the great 

ik THE first installment of this report, the 

where: | 
f. is the critical frequency; f is the signal | 
frequency for oblique transmission; and a 
is the radiation angle for oblique trans- | 
mission 

The mathematics expressed in equation 2 is 
distances required for world-wide radio com- 

munications, the signal must leave the earth 
and enter the ionosphere at an oblique, or slant 

angle. 

The proper slant, or radiation angle, and 
frequency for efficient long-distance transmission 

depends upon the height and intensity of ioniza- 
tion of the reflecting layer, and the distance 
between the transmitter and receiver. 

The process involved in the propagation of a 
radio wave through the ionosphere is very com- 

plex, and beyond the scope of this report. For- 
tunately, however, a relatively simple relationship 

has been found to exist between the critical 
frequency measured at vertical incidence,- the 

height of the ionosphere at which reflection takes 
place, and the optimum radiation angle and 
frequency required for long-distance transmis- 

*PROPAGATION Editor CQ, 11307 Clara Street, Silver 

Spring, Md. 

733 Cranston Road, Franklin Park, New Jersey 
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shown pictorially in fig. 18. | 
Using geometrical relationships shown in fig. 

18, equation 2 can be modified as follows to 
permit an even more direct solution for the 
optimum frequency required for long-distance 
transmission: 

i Se 

where: 

fo is the critical frequency; f is the signal 
frequency that will give optimum long- 

distance transmission over a path length 
of D; and h is the height at which iono- 
spheric reflection takes place. (D and h 
must be given in the same units, either 
miles or kilometers). ; 

The significance of equations 2 and 3 is, that 
given the critical frequency and height of the 
ionosphere, and knowing the distance between 
the transmitting and receiving locations, it is 



A f>f esca 
fe > Means Greater Than 

7B 
Zz 

lonosphere 

f= csc 0=MUF 

Fig. 18—IIlustrative example of MUF calculations: 

Given: 

h = 200 miles (height of reflection at B) 

D = 1000 miles (path length from T to R) 

f, = 5 me (critical frequency measured at 

vertical incidence) 

Then: (From equations 2 and 3, see text) 

MUF = 13.3 mc 

Radiation Angle (a) = 22 degrees. 

Illustration not drawn to scale. 

possible to determine the best frequency to use 
for the transmission. This frequency, f in equa- 
tions 2 and 3, is called the Maximum Usable 
Frequency, or MUF. 

For a radio wave to be reflected between 

two distant points via the ionosphere, its fre- 
quency must be equal to, or less than the MUF. 

As the operating frequency is raised towards 
the MUF, the signal will be received with in- 

creasing signal strength. When the frequency 
exceeds the MUF, ionization at the point of 
reflection will not be strong enough to bend the 
wave back to earth at the receiving location, and 
it will continue on through the ionosphere into 
space. To insure satisfactory communications 

between two distant points, the operating fre- 
quency must be as near to the MUF as possible, 

but should never exceed it. 

MUF Calculation 

Since the MUF is related directly to the critical 
frequency, its value is a function of the intensity 

of ionization in the earth’s upper atmosphere. 

For a given transmission path, the MUF follows 
the same diurnal, seasonal, geographical and 
cyclical variations as the critical frequency. Dur- 
ing periods of high solar activity MUF values 
are considerably higher (on the order of two 
to three times) than during periods of low sun- 

spot activity. 
It should be noted at this point that the amount 

of power radiated does not enter into the determi- 
nation of the MUF. The ionosphere either returns 
or does not return a radio wave depending 

entirely upon the frequency of the wave and the 
degree of ionization. This applies to the normal 
case of a truly reflected wave and does not apply 
to the case of “scatter” reflections from the 
ionosphere that may occur under certain ab- 
normal conditions, or when powers on the 
order of hundreds of kilowatts are radiated. 
Under these last two conditions, radiated power 
will enter into the determination of the MUF, 

but these are conditions that are not generally 
encountered in amateur radio communications. 

Because the MUF is such an important 
quantity in radio communications, relatively 

straightforward graphical methods have been de- 
vised for calculating its values for transmission 
paths of any distance, without the necessity for 

resorting to mathematics. 

Contour charts containing world-wide values 
of predicted critical frequencies, MUF values 
calculated for a standard distance of 4000 kilo- 
meters (2400 miles), and appropriate graphs 
for determining from these values the MUF for 
any distance, are published monthly by the 

Central Radio Propagation Laboratory of the 
National Bureau of Standards.”*. Instructions for 
using CRPL’s contour charts, and typical illus- 
trative examples, can be found in’ Shortwave 
Propagation by Stanley Leinwoll”, one of the 

co-authors of this report. 

lonospheric Absorption 
So far we have discussed the characteristics 

of the ionosphere as a reflector of radio waves. 
Ionization, however, not only bends a radio wave, 
it causes energy to be absorbed from it as well. 
Ionospheric absorption is one of the main reasons 
the signal strength of a radio wave is reduced as 
is passes through the ionosphere. 

As a radio wave enters the ionosphere, it im- 
parts energy to the ions that exist in this electri- 

fied region. The ions are set into motion by the 
transfer of energy, and thus convey the radio 
wave through the ionized region. While moving 

through the ionosphere, ions vibrating in rhythm 
with the radio wave collide with much larger gas 
molecules which are also present in this region. 
As a result of such collisions, the ions lose some 

of the energy imparted to them by the radio wave. 

In effect, this lost energy is not propagated, and 
the amount of energy in the radio wave when 
it emerges from the ionosphere is less than when 
it entered, resulting in decreased signal strength. 

Exactly how much energy is lost as the radio 

wave propagates through the ionosphere depends 
on the number of collisions per second between 
ions and molecules of gas. This quantity, in turn, 
depends on the radio wave’s frequency, as well 

as the number of ions and molecules present. As 
the wave frequency increases, the wavelength 

decreases’, and the number of collisions between 
ions and gas molecules also decrease. The higher 
the frequency, the /ess the absorption. 

The amount of ionospheric absorption varies 
inversely as the square of the wave frequency. 

If the wave frequency is doubled, ionospheric 
absorption will decrease by a factor of four. For 
example, the absorption on 28 mc (10 meter 

Basic Radio Propagation Predictions, CRPL Series D, 

published monthly by the Central Radio Propagation 

Laboratory, NBS, Boulder, Colorado. 
WLeinwoll, S., Shortwave Propagation, J. F. Rider pub., 

New York; 1959. 
18Fyequency (expressed in kilocycles) and wavelength 

(expressed in meters) are related by the following: 

300,000 
Frequency = Wavelengih 
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band) is one-fourth the intensity of the absorp- 
tion found on 14 mc (20 meter band). When both 

bands are open at the same time, it will require 

considerably more power on 20 meters to equal 
the strength of the 10 meter transmission over 
the same path. This accounts for the strong 
signals often possible on the 10 and 6 meter 

bands, when using relatively low power. 

Since the MUF is the highest frequency that 

can be used on a circuit, and since ionospheric 
absorption decreases rapidly with an increase in 
frequency, this type of absorption is minimum 

near the MUF. 
lonospheric absorption depends upon the in- 

tensity of ionization in the earth’s upper atmos- 
phere. The level of absorption varies greatly 

throughout the day, season of the year, and 

geographically, being proportional to the angle 
that the sun makes with respect to the earth. 
Absorption is much more intense in equatorial 
regions, where the sun is more directly overhead, 

than in the temperate latitudes, and is generally 
greater during the summer months than in winter. 

While absorption takes place in each of the 
ionospheric layers, it is strongest in the lowest, 
or D layer, where it varies from extremely low 
values during the hours of darkness to very high 
values which peak shortly after noon. 

As we might expect, the absorption of high 
frequency radio waves as they pass through the 

ionosphere varies throughout the solar cycle. 

During the years of low sunspot count, when 

ionization is at a minimum, ionospheric absorp- 
tion is also at a minimum. 

Signal strength measurements made during the 
past two sunspot cycles show that during the 
daylight hours, ionospheric absorption is between 
approximately 3 and 10 db Jess during periods 
of low solar activity than at the cycle’s peak. 
The reduction in absorption on the 10 and 15 
meter bands is nearer the 3 db figure; the reduc- 
tion on 20 and 40 meters is nearer 6 db, and the 
reduction on the 80 and 160 meter bands is 
approximately 10 db. 

During the hours of darkness, when iono- 
spheric absorption normally drops to very low 

values, there is a reduction of between approxi- 
mately 3 and 6 db as the sunspot cycle declines 
from maximum to minimum activity, with the 

greatest reduction taking place in the lower fre- 
quency bands. 

The reduction in ionospheric absorption as the 
solar cycle declines is very significant, for it 
means that during the coming years of low solar 
activity the absorption that contributes most to 
weakening signals will be reduced materially. 
Consequently, the signal strength of radio waves 

that will be reflected by the weakened ionosphere 
during the next several years should be notice- 
ably stronger than signals have been during the 

past four years of high solar activity, especially 
on the 40, 80 and 160 meter bands. 

The LUF 
, The Lowest Usable High Frequency, or LUF, 
is the lowest frequency that can be used for 
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satisfactory communication over a particular 

path at a particular time. The LUF is defined} 
as the frequency at which the received signal 

strength is equal to the minimum signal strength ) 

required for satisfactory reception. 
The strength of the received signal depend 

upon the power of the transmitter, the gain and/ 
directivity of the transmitting and receiving; 
antennas, the path length, and absorption losses. 

The minimum level of signal intensity required 
for satisfactory reception depends upon the noise ; 

level at the receiving location and the type of 
modulation transmitted. Atmospheric noise, or) 
static, is generally the predominant type of noise 
that the signal must overcome. For satisfactory | 
reception, a manual c.w. signal requires a signal-| 
to-noise ratio of about 3:1, speech grade quality | 

s.s.b., with 10 db carrier suppression and 3 ke | 
bandwidth, requres a ratio of about 7:1; while | 
speech quality d.s.b., with 6 ke bandwidth, re- 
quires a signal-to-noise ratio of at least 15:1. 

At frequencies below the LUF, satisfactory | 
reception will not be possible since the received | 
signal will be lost in the prevailing noise level. 
As the operating frequency is raised above the 
LUF, the signal-to-noise ratio improves. Opti- 
mum conditions occur at the MUF, where both 

the signal-to-noise ratio and the propagation 

reliability are maximum. 
Unlike the MUF, which is dependent entirely 

upon ionospheric characteristics, the LUF can 
be controlled to some degree by adjustments in 
the effective radiated power, or by changes in 
the type of modulation transmitted. As a genera! 
rule of thumb, the LUF can be lowered ap- 
proximately two megacycles for each 10 db in- 
crease in effective radiated power, and vice versa. 

The LUF is somewhat more difficult to de- 
termine than the MUF, since it depends upon so 
many variables. Graphical techniques for cal- 

culating the LUF appear in Jonospheric Radio 
Propagation, NBS Circular 462, which is avail-— 
able from the Supt. of Documents, Government 
Printing Office, Washington 25, D.C., for $1.25. 

Since ionospheric absorption decreases be- 
tween approximately 3 and 10 db as the solar 

cycle declines, the LUF for any particular circuit 
is expected to be somewhat lower during the 
coming years of low solar activity than during 
the recent period of peak sunspot count. 

Circuit Analysis Curves 
Between the MUF and the LUF there is a 

range of frequencies over which radio communi- 
cations can be maintained on a particular circuit. 
The upper limit of this range (the MUF) 
determined by the ionization density at the point 
of reflection, while the lower limit (the LUF) 
is determined by ionospheric absorption along 
the path, and noise conditions at the receiving 
terminal. It is of great operational importance 
to know both these limits as well as the interven- 
ing range of useful frequencies. Such data, 
plotted conveniently in graphical form, are often 
referred to as circuit, or propagation analysis 
curves. 
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; Figure 19, a typical circuit analysis curve, 
represents data for the circuit between the east 

_ coast of the U.S.A. and western Europe for a 
_ winter period of low solar activity (December, 
_ 1954). From this example, it is possible to see 

at a glance what bands are expected to be open 
at any time of day. For example, fifteen meter 
Openings are shown between 9 a.m. and 12 noon 
EST, while forty meter Openings are shown 
between 3 and 8 P.M. EST, etc. The circuit 
analysis shown in fig. 19 is based on an effective 
radiated c.w. power of 250 watts.” 
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Fig. 19—Circuit analysis curve east coast U.S.A. to 

western Europe; low sunspot activity (SSN 10); winter 

season December, 1954. Solid line is MUF, dashed line 

is LUF. LUF based on 250 watts of c.w. 

radiated power. 

effective 

During periods of time when the LUF exceeds 
the MUF, “blackout” conditions occur, and it 

becomes very difficult, if not impossible, to main- 

tain communications on the circuit. In fig. 19, 

blackouts occur between 4 and 7 A.M. and 1 and 

3 P.M. EST. 
Propagation forecasts appearing monthly in 

CQ’s PROPAGATION column are based upon the 

evaluation of nearly 100 different circuit analysis 
curves of the type shown in fig. 19. The propaga- 
tion study appearing later in this report is based 
on nearly 250 such curves. 

It can be seen from fig. 19 that unless we are 
familiar with ionospheric conditions, the chances 
of maintaining effective radio communications 
are very slim, since haphazard selection of an 

operating band can easily result in the signal 
either penetrating the ionosphere and being lost 
in space, or being completely lost in the noise 
level. On the other hand, proper band selection 
based on propagation data will result in reflection 
of the signal between transmitter and receiver 
with a minimum loss of energy. 

The ability to maintain efficient long distance 

19 Effective radiated power, or ERP, is defined as the 

power supplied to the antenna multiplied by the gain 
of the antenna in a given direction, relative to the 

gain of a dipole antenna a half-wavelength above 
ground. ‘ 
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Fig. 20—Circuit analysis curve east coast U.S.A. to 

western Europe, high sunspot activity (SSN 180); win- 

ter season, December 1958. Solid line is MUF, dashed 

line is LUF. LUF based on 250 watts of c.w. effective 

radiated power. 

shortwave communications depends to a great 
extent on the ability to predict far enough in 
advance, what conditions in the ionosphere will 
be, so that adequate plans can be made. Such 
long range propagation studies, of the type ap- 
pearing in this report, are made possible because 
of the close relationship that is known to exist 
between ionospheric conditions and smoothed 
sunspot numbers. This relationship has been 
discussed in considerable detail in the first two 
installments of this report. An example of the 
close correlation that was observed between 
MUFs and smoothed sunspot numbers during 
the rising years of the present solar cycle is 
shown in fig. 21 on page S51. 

Present trends in ionospheric conditions 
(MUFs and LUFs) can be projected for the 
remainder of the present sunspot cycle in much 
the same manner as smoothed sunspot numbers 
have been predicted for the remainder of the 
cycle. Using the predicted sunspot numbers as a 
basis (see Table 3, page 41, May CQ), it is 

possible to match MUF and LUF data observed 
during previous cycles with the corresponding 
predicted sunspot number. Figures 19 and 20 
are examples of propagation data observed on 
the path between the eastern U.S.A. and western 
Europe during the winter months of previous 
periods of high and low solar activity. The prop- 
agation, study in this report is based on similar 
projections and correlations for more than 50 
other circuits. In addition, the necessity for tak- 
ing into account seasonal propagation variations 
brings the total number of circuit analysis curves 
used in this report to nearly 250. 

Space limitations do not permit the publica- 
tion of each circuit analysis curve used in pre- 
paring this report. Pertinent data from these 
curves has, however, been summarized in tabular 

form, and propagation conditions expected to 
occur during the coming years of low solar acti- 

2 
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vity will be discussed in relation to each amateur 
band in which ionospheric propagation takes 
place. 

Long Range Propagation Study 

A typical long range propagation study takes 
into account the four seasons of the year for 

both the upper and lower limits of the sunspot 
cycle. From this basic information, propagation 
conditions for any phase of the solar cycle can 

be deduced. 
Figures 19 and 20 depict winter seasonal 

conditions for the extremes of sunspot activity 
on the eastern U.S.A. to western Europe path. 
Based on these, and similar circuit analysis curves 
for the other seasons, the following table has 
been devised showing the average number of 

hours each amateur band is usable daily. The 
tabulation clearly shows the seasonal variations 
in the average number of hours that each band 

is usable, as well as the drastic change between 
periods of high and low sunspot activity. 

Table 5 shows that the number of hours that 
blackout conditions occur on the eastern U.S.A. 
—western Europe path doubles as the solar cycle 

declines. Table 6 shows that the total number 
of hours all bands are open on this circuit 
shrinks by nearly half between maximum and 

minimum periods of solar activity. 
To give greater validity to the results found 

for the eastern U.S.A.—western Europe path, 
this propagation study also includes a similar 
analysis of the following paths between the 
U.S.A. and nine other areas of the world: 

. Eastern U.S.A.—Australasia 

. Eastern U.S.A.—South & Central Africa 
. Eastern U.S.A.—Central Asia 
. Central U.S.A.—Central Asia RWNR 

TABLE. 5 

The number of hours each amateur band is 

usable daily (falls between the MUF and LUF) 

during the four seasons of the year; a comparison 

between high and low sunspot activity for the 

eastern U.S.A.-western Europe path. 

High Solar Activity (SSN 

Band (Meters) 

Season 40 

Winter 9 

Spring... 

Summer .. 

150) 

6 
2 
6 

23 

Low Solar Activity (SSN 10) 

Band (Meters) 

40 20 15 

SPOS ES: 
H(i mat 

Season 

0 
0 
0 

3 

June, 1961 

\ 1 re ad *s} Co Mel ae Neen ken at 

. Central U.S.A.—South America 

. Western U.S.A.—Australasia 

. Western U.S.A.—Western Europe 

. Western U.S.A.—Far East 

. Western U.S.A.—South & Central Asia waonan 

Table 6 shows that as the sunspot numbers 

decline, the number of openings on the higher 

frequency bands (6, 10, 15 and 20 meters) de- 

creases sharply, For example, at the minimum 
of the sunspot cycle both the 6 and 10 meter 
bands are not expected to open at all on the 
eastern U.S.A.—western Europe path, and the 
15 meter band will open less than one-tenth 

the number of hours it did during the recent 

sunspot peak. The number of hours that 40 
meters opens on this circuit remains about the 
same throughout the solar cycle, but signals will 
be strongest during the minimum of the cycle. 
The number of hours that both the 80 and 160 
meter bands open increases as the cycle declines. 

In Table 6, the totals for the information 
appearing in Table 5 are presented for a more 
convenient comparison. 

TABLE 6 

The total amount of time (average daily totals for 

the four seasons) that each amateur band is usable;~ 
a comparison between high and low solar actitvity 

for the eastern U.S.A.—western Europe path. 

Total Hours 
Usable 

SSN 150 

Total Hours 
Usable” 

Band (Meters) SSN 10 

Although the statistics vary somewhat for 
each circuit, openings on the 6, 10, 15 and 20 
meter bands decrease considerably, while open- 
ings on 40, 80 and 160 meters increase some- 
what, as the sunspot cycle declines towards a 
minimum. 

From the data appearing in Tables 5, 6 and 7, 

the following general conclusions can be drawn 
concerning propagation conditions on the ama- 
teur bands between 6 and 160 meters during the 
next five years or so, as the present sunspot cycle 
declines. 

a. The total number of hours that all bands on a 
particular circuit remain open (“Total Usable” 

*°The average daily number of hours an amateur band 

is expected to open on a particular circuit serves as an 

index for a particular season. For example, in Table 5, 
the 40 meter band is expected to open for 5 hours a day 
during the winter season of low solar activity. This in- 

dex, taken for each of the four seasons and totalled, 
becomes the “Total Hours Usable’? column in Table 6. 
The ‘‘Total Hours Usable’ is significant only as a con- 
venient index for making comparisons. In Table 7 the 
“Total Hours Usable” for each band is totalled to give 
an overall ‘Total Usable’ index. 
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TABLE 7 

_ The total amount of time (average daily totals 
for the four seasons) that each amateur band is 
usable; a comparison between high and low sun- 
spot activity for paths between the U.S.A. and 
nine areas of the world. 

Band (Meters) Total Black- 

Circuits 160 80 40 20 15 10 6 Usable” out 

1. Eastern U.S.A.—Australasia 

0 89 Sunspot High .... 3 

5 0 39 
Weote235 25 

Sunspot Low .... LB ALO CO 

2. Eastern U.S.A.—South & Central Africa 

Sunspot High ....0 0 9 27 25 390 100 

Banspot Low =: 3 9 141218. 2.0 53 

3. Eastern U.S.A.—Central Asia 

Sunspot High... 0 0 01313 2 

Sunspot Low ...0 0 2 6 0 0 

4. Central U.S.A.—Central Asia 

Sunspot High... 0 0 01413 1 

Sunspot Low ...0 0 2 8 0 0 

5. Central U.S.A.—South America 

Sunspot High .... 0 14 22 45 67 47 
Sunspot Low .... 6 20 26 22 30 9 

190 
113 

6. Western U.S.A.—Australasia 

Sunspot High... 0 4 6 26 28 35 

Sunspot Low ... 4 916 915 38 
101 
56 

2 
0 

7. Western U.S.A.—Western Europe 

Sunspot High... 0 0 11220 30 386 

Sunspot Low ...0 1 3-8 1 00 13 

8. Western U.S.A.—Far East 

Sunspot High... 0 5 11 30 46 22 2 

Sunspot Low .... 1 
116 

YAW ASS 0-0) <7. 

9. Western U.S.A.—South & Central Asia 

Bunspot High... 0 0 2°17, 81 27 1 718 

Sunspot Low ...0 3 91013 10 36 

column in Tables 6 and 7) drops considerably 
as the cycle declines. The reduction varies from 
40 to 64% for the ten representative circuits 
considered in this study; the average reduction 
being 54%. This means that on the average, the 
amount of spectrum between 6 and 160 meters 
that will open for ionospheric propagation dur- 
ing the coming period of low solar activity 

(from about mid-1962 to 1967) will be less than 

half of the amount usable during the recent 

period of high sunspot numbers (from about 

1957-1960). 
b. For the ten representative circuits considered, 

the average amount of time that no amateur 
band opens on a particular circuit rises by 
slightly more than one and a half times as the 
cycle goes from maximum to minimum. On 

many circuits the number of blackout hours 
more than doubles (see “Blackout” column in 

Tables 5 and 7). 
c. As the solar cycle declines towards a minimum, 

there is a shift in emphasis from the higher to 
the lower frequency bands. During periods of 
high solar activity the 10, 15 and 20 meter bands 
open most frequently, while during periods of 
low sunspot activity the bands opening most 
frequently are 20, 40 and 80 meters. The 6 meter 
band, which opened to many areas of the world 
during the two most recent peaks in solar ac- 
tivity, will not open at all for regular ionospheric 

2 

propagation during periods of low solar activity. 
Except for circuits in a north-to-south direction, 
10 meters is not expected to open very often as 
the sunspot numbers dwindle. On the other hand, 
160 meters, which rarely opens for DX when the 
sunspot count is high, is expected to open to 

many areas of the world during low periods of 
solar activity. A more detailed band-by-band 
account of propagation conditions expected dur- 
ing the coming period of low sunspot activity 
is given later in this report. 

Although this report deals with the bands allo- 
cated to amateur radio, the general conclusions 
given above apply equally well to the various 
other radio services (aeronautical, broadcasting, 
fixed, mobile, etc.). The drastic reduction in us- 
able high frequency spectrum space expected 
during the next five years, and possibly longer, 
is expected to create very serious problems in 
the field of international telecommunications as 
all of the world’s high frequency communication 
circuits (which are still increasing at a rapid 
rate) must be squeezed into less than half the 
spectrum that was available during the past few 
years of high solar activity.” 

Abnormal lonospheric Variations 
Ultraviolet radiation from the sun is believed 

to be responsible for the formation of the regular 
electrified layers of the ionosphere. Normal iono- 
spheric variations have been discussed at length 
in Part I of this report. To review briefly, these 

consist of daily variations, which result from the 
twenty-four hour rotation of the earth about its 
axis, seasonal variations, which result from the 

earth’s relative angular position and distance 
with respect to the sun, and the sunspot cycle 

variations, which result from the approximate 11 
year variation in sunspot activity seen on the 
face of the sun. 

These variations are regular, and fairly pre- 
dictable. In addition to these, however, there 

often occur short-term variations in the iono- 
sphere which cannot be explained by known 
solar relationships, and which result in abnormal 
ionospheric behavior. Among these abnormal 
phenomena are the occurrence of ionospheric 
disturbances, auroral displays, and sporadic-E 
clouds. 

While the causes of these phenomena are not 
clearly understood, it is believed that they are 
dependent upon abnormal bursts of ultraviolet 
energy, X-rays, cosmic rays and corpuscular 
radiation from the sun, and meteors, to name a 
few. It is necessary to study the solar cycle in- 
fluence on these abnormal variations in the 
ionosphere which also play an important part in 
the propagation of a shortwave signal. 

lonospheric Disturbances 
Ionospheric disturbances fall into two general 

categories—the ionospheric storm, and the sud- 
den ionospheric disturbance, or SID. The former 
may either develop gradually or commence 

2 Jacobs, G. & Martin, E. T., “The Dwindling High 

Frequency Spectrum,” 1961 International Convention of 

the Institute of Radio Engineers, N.Y.C. 
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suddenly, and may continue from one or two 
days to almost a week. The SID, on the other 

hand, usually commences suddenly, and lasts 
from about twenty minutes to an hour or two, 

but rarely longer. Both types of disturbances are 
similar in that they disrupt communications by 
causing a drastic increase in ionospheric ab- 
sorption, and a severe decrease in the iono- 

sphere’s capability to reflect shortwave radio 
signals. 

SIDs are believed to be produced by solar 
flares which are usually associated with large 
sunspot groups. Flares are tremendous explo- 
sions which take place from time to time on the 
surface of the sun. They occur suddenly, and 

emit vast quantities of ultraviolet energy, X-rays 
and cosmic radiation at the speed of light, and 

subatomic particles, called corpuscles, at much 
slower velocities. Much of this abnormally high 
radiation reaches the D level of the ionosphere, 

where it forms a blanket of intense absorption, 

resulting in a fade-out of signals in the shortwave 
part of the spectrum. Since SIDs are caused 
mainly by excessive ultraviolet radiation from 
the sun, they influence only those transmission 

paths either completely or partially in the day- 
light areas of the world. Sometimes SIDs are 
so intense, background noise disappears as well 
as all shortwave signals. Since absorption affects 
the lower frequencies most adversely, these are 
the first to fade out as the SID commences, and 
the last to return to normal once the flare re- 
sponsible for the SID burns out. 

While SIDs occur almost daily during the 
years of peak sunspot activity, many months 
may pass before one occurs as the cycle ap- 

proaches a minimum. 
In addition to radiation which travels at the 

speed of light, solar flares emit subatomic par- 
ticles called corpuscles. These travel much more 
slowly, and reach the ionosphere from one to 
four days after the flare has occurred. If the 
bombardment of the ionosphere by these cor- 

puscles is intense enough, the effects on both 
the magnetic field of the earth and the stability 
of the ionosphere result in severe magnetic and 
ionospheric storms. 

The high-energy particles contained in the 
corpuscular radiation saturate the ionosphere, 
considerably increasing ionospheric absorption. 
This results in a corresponding reduction in sig- 
nal strength. The radiation also causes severe 

turbulence in the ionosphere, reducing the ioni- 
zation density of the layers so that waves which 

are normally reflected begin to penetrate the 
weakened ionosphere, and do not return to earth. 

During ionospheric storms, the highest fre- 
quency which the F-layer will reflect may be 
reduced by as much as 50% below normal, and 

excessive fading may also occur. Although the 
F layer is primarily affected, severe storms cause 
similar behavior in the E region as well. Under 
extreme conditions, the combination of a weaker 
ionosphere and increased absorption results in 
a radio blackout, during which time long dis- 
tance shortwave communication may become 
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impossible to many.areas of the world, especially 
on circuits passing near the earth’s magnetic. 

poles. 

The onset of an ionospheric storm is usually | 

detected in both the daylight and darkness areas | 

of the world at the same time. The storm gen- 
erally begins simultaneously in the northern and 

southern extremities of the earth, expanding. 
into the temperate zones as the severity of the 
storm increases. 

Ionospheric storms may occur as much as 
100 hours a month during periods of maximum 
sunspot activity, while during periods of low 
sunspot numbers they occur about half as often. 

Aurora 

Corpuscular radiation from the sun, respon- 
sible for producing the ionospheric storm, bom- | 
bards the atoms and molecules of the gases | 
present in the rarified atmosphere at the extremi- | 
ties of the earth, causing them to ignite, forming 

an aurora. 
Of all natural phenomena, auroras are prob- | 

ably the most breathtaking and spectacular. | 
Called variously “Aurora”, “Northern or South- 
ern Lights”, or “Aurora Borealis”; they are 
across the night time sky as weird, yellowish- 
green, dancing ribbons and violently throbbing 
rays, or as great draperies folding and unfolding. 
Some of the rarer displays may also contain 
shades of red and purple. They occur at E level 

height in the ionosphere, about 60 miles above 
the earth’s surface, and can be seen obliquely 

from the ground for distances up to about 600 
miles from the zenith point. 

Observations made over the past 100 years, 
and intensified during the recent International 

Geophysical Year, have defined areas of the. 
world where auroras occur most frequently. The - 
zones of maximum occurrence, where auroras 

are seen on approximately 250 nights a year, 

are belts about 23 degrees wide centered about | 
the northern and southern geomagnetic poles. 
In the northern hemisphere, the zone arcs across 
northern Alaska, central Canada, the southern 

tips of Greenland and Iceland, the northern tip. 
of Norway, and the northern coast of European 
Russia and Siberia. 

Auroras are seen less frequently as one pro- 
ceeds south of this zone. In the northern areas” 
of the United States mainland, auroras are seen 

between 10 and 40 nights a year, while in 
southern states, several years may pass before 
an aurora is seen. 

Auroras play havoc with shortwave communi- 
cations. The excessive ionization which causes 
auroras also cause severe absorption. As a re- 
sult, auroras act like a screen, shielding short- 
wave transmissions from passing through. For 
this reason, trans-polar communication from the 
United States is extremely difficult and unreli- 
able. The presence of auroral effects on propa- 
gation can frequently be detected by the presence 
of an unique fading component, consisting of a 
low frequency “flutter” of from 100 to 1000 
cycle per second which the aurora superimposes 
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n the carrier. During intense auroral displays, 
this fading component is generally strong enough 

- to render the signal unintelligible. 
_ There is a very close relationship between 
ionospheric storms and the occurrence of auro- 

ras. During periods of ionospheric storminess, 
the zones in which auroral effects are most pro- 
nounced expand and move southward. The more 

severe the storm, the further south the affected 

area. During the great storm of November 12, 
1960, an aurora could be seen as far south as 

Cuba, with the result that shortwave communi- 
cation throughout the entire northern hemisphere 
was virtually blacked-out. 

While shortwave communications may be dis- 
rupted during auroral displays, v.h.f. propaga- 
tion often improves during these periods. The 
ionization associated with auroras is often in- 
tense enough to reflect 10, 6 and 2 meter signals 
over distances up to about 1300 miles during 
times when such propagation is not normally 
possible. 

Since auroras are produced by solar flares, 
they occur most often during periods of maxi- 
mum sunspot activity, when flares are most 
numerous. In temperate latitudes, they occur 

most frequently two or three years after the 
peak in solar activity has been reached. There- 
after, they taper off gradually to a minimum 
that coincides with the minimum of the sunspot 
cycle. Auroral activity, which has been high 

during the past four years, is now declining 
steadily. 

Sporadic-E, Meteors & 
Trans-equatorial Scatter 

The irregular formation of a thin, but often 
intense layer of ionization at E-layer height in 
the ionosphere has been discussed in Part I of 
this report. Sporadic-E ionization is of consider- 
able practical importance to radio amateurs 
since it will often support communications, up 
to distances of about 1400 miles, on frequencies 

considerably higher than those being reflected 
by the regular layers. Sporadic-E propagation is 

often possible on frequencies as high as 60 mc, 
and on occasion as high as 145 mc. Although it 

may occur at any time throughout the year, 
sporadic-E propagation peaks during the day- 
light hours of the summer months when the 

layer may reflect 10 meter signals as often as 

30% of the time, and 6 meter signals as often as 
5% of the time. 

The sunspot cycle influence on sporadic-E 
propagation is not yet fully established. If the 
cycle has any influence at all, it appears as if 
sporadic-E ionization may occur somewhat less 
often during periods of high sunspot activity, 
but that the intensity of ionization is greater, 
and higher frequencies are reflected than during 

periods of low solar activity. 
Meteors, or shooting-stars as they are often 

called, are particles of mineral and metallic mat- 
ter which are continually entering the earth’s 
atmosphere from outer space. It has been com- 
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Fig. 21 —Correlation between noontime MUFs and 

smoothed sunspot numbers on a_ trans-continental 

U.S.A. circuit. Values plotted are based upon median 

December readings measured during 1954-1959. 

puted that hundreds of millions of meteors, most 
of them microscopic in size, enter the atmos- 
phere every 24 hours. This figure increases 
manyfold during certain times of the year, when 
meteor showers occur. Travelling at velocities 
of up to 50 miles per second, meteors quickly 
burn up upon entering the atmosphere. 

As a meteor enters the atmosphere, the in- 

tense heat generated by friction with the upper 
air causes it to leave an ionized trail behind it as 
it burns some 30 to 100 miles above the earth’s 
surface. Ionization produced by meteor trails is 
often intense enough to reflect v.h.f. signals over 
distances of several hundred miles. This type of 
propagation usually occurs in bursts ‘which last 
from several seconds to a minute or so. [oniza- 
tion from meteors is also believed to play an 

important part in the formation of the sporadic- 
E layer, and may also contribute to the existence 
of the regular layers of the ionosphere during 
the hours of darkness. 

The formation of meteors and their entrance 
into the earth’s atmosphere are not related to 
sunspots. The solar cycle, therefore, has no in- 

fluence on this type of propagation. 
During 1947, radio amateurs using the 6 

meter band discovered a new mode of abnormal 
propagation, now referred to as trans-equatorial 
scatter. Working across the magnetic equator, 

it was found that the 6 meter band often opened 
from the U.S.A. to Argentina and other areas 
of South America during the evening hours when 

propagation by normal means was considered 
to be impossible. Dozens of such openings took 
place between 1947 and 1950. 

During the recent International Geophysical 
Year (July 1957 to December 1958), hundreds 

of radio amateurs throughout the world partici- 
pated in a scientific research program designed 

to learn more about trans-equatorial propaga- 

tion. The program was coordinated by the 

American Radio Relay League. During this per- 

iod thousands of 6 meter openings were 
reported, and the characteristics of trans- 

equatorial scatter propagation were better de- 
fined. This type of propagation takes place in all 
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parts of the world, on paths that cross the mag- 

netic equator in a more or less north-south di- 

rection. It occurs during the evening hours, 

peaking between 9 and 10 p.M., and takes place 

most often during the period between Septem- 

ber and April. From the I.G.Y. results, and from 

further research carried on since by other scien- 
tists, it appears that trans-equatorial scatter 
propagation occurs most often during years of 
high sunspot activity, and falls off greatly, or 

does not take place at all, during the portion of 
the 11-year solar cycle when sunspot activity is 

at a minimum. 
As the solar cycle declines, therefore, there 

should be a considerable reduction in the occur- 
rence of ionospheric disturbances, auroras, and 
trans-equatorial scatter propagation. On the 
other hand, the solar cycle should have little, if 
any, influence on sporadic-E propagation, and 
none at all on propagation by means of meteor 

ionization. 

Band-By-Band Summary 
The following is a band-by-band summary of 

ionospheric propagation conditions expected 
during the coming minimum of the sunspot 
cycle. Although many of the effects have already 
been felt, the full impact of minimum conditions 
is not expected until late 1962, and is expected 
to last through early 1967, with conditions at 
their worst between 1963 and 1966. If, as dis- 
cussed in the second installment of this report, 

sunspot activity remains at a relatively low level 
for the next three sunspot cycles, many of the 
effects may last for the remainder of the century. 

6 Meters 

HE regular ionospheric layers will not be strong 

PL asoach to support 6 meter propagation during 
the period of low solar activity. The world-wide DX 
openings of a few years ago are a thing of the past, 
and no DX openings are expected until sunspot 
activity rises again, and this might not be until the 
end of the present century. 

Short-skip openings up to about 1400 miles should 

continue to be possible as a result of sporadic-E 
propagation. These openings are most likely to 

occur during the summer months, or at times when 

auroral displays take place. Propagation by means 

of meteor ionization should also be possible, es- 
pecially during August and December when the 
major showers take place. Openings of this type 
occur, however, in bursts of a few seconds, and over 

relatively short distances. 

10 Meters 

LTHOUGH the picture in this band is not as bleak 
A as it is on 6 meters, it is not encouraging. 
Gradually the openings we’ve been used to during 
the plush years will almost entirely disappear. By 

1963, except for an occasional opening on more- 
or-less north-south paths (to South America, and 

perhaps Australia), it is unlikely that any DX will 

be heard on this band. What DX does manage to 
come through, is expected for very limited periods 
during the late fall, winter and early spring months. 

Sporadic-E openings up to distances of about 
1400 miles should be quite numerous during the 
summer months (occurring up to about 30% of the 
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time). Short-skip openings may occur during other | 
seasons of the year, especially when auroral displays | 
take place. | 

| 

15 Meters 

Summer: During the years of maximum sunspot 
activity this band was optimum for summertime DX 

from about noon through the early evening hours. 
On some circuits the band remained open during 
most of the nighttime hours as well. During the 
period of low sunspot activity few, if any, trans- 
oceanic openings (to Europe, the Far East, etc.) 
are expected. Somewhat more frequent openings 
should occur to Central and South America, but 

only for a few hours during the daytime. Short-skip | 
sporadic-E openings from several hundred to about 
1400 miles jn distance should occur relatively fre- 
quently, especially during the daytime hours. | 
Winter: Although DX propagation will be greatly 
reduced, occasional trans-oceanic openings should | 
take place, with somewhat more frequent openings | 
in a north-south direction. Openings will occur dur- | 
ing the daytime hours, and may be of rather short 
duration. Short-skip openings between approxi- 
mately 1500 and 2400 miles should be possible fairly 

regularly during the afternoon hours. Once the sun 
sets, signals propagated by the regular layers of the | 

ionosphere should disappear entirely. | 
Fall & Spring: Fairly frequent daytime openings 
to Latin America, and some to Africa and Austra- 
lasia should be possible. Few, if any, trans-oceanic 

openings are likely to take place during these sea- 
sons. Some daytime short-skip openings should be 
possible for short periods of time. 

20 Meters 

URING the recent period of high solar activity, 

D the 20 meter band was the optimum DX band 
during the hours of darkness. The band would usu- 

ally open during the late afternoon hours, and re- — 
main open to most areas of the world until dawn. | 

During the coming period of minimum sunspot ac- 
tivity, 20 meters is expected to be the optimum band 
for DX during the daytime hours, and very little, 
if any, regular ionospheric propagation is expected 
to take place during the hours of darkness. 

Summer: The band should remain open from 
shortly after sunrise to shortly after sunset. During 
this time fairly frequent openings to many areas of 
the world should be possible. Frequent short-skip 
openings over distances from a few hundred to ap- 
proximately 2000 miles should also be possible 
during the afternoon hours. 

Winter: Good world-wide DX conditions to many 
areas of the world should be possible during the 
hours of daylight. Openings to most areas of the 

world will, however, be of rather short duration, 

on the order of an hour or so. During some open- 
ings signal levels may be exceptionally strong, about 
as strong as 10 and 15 meter openings were during 
sunspot maximum. Short-skip openings between 
approximately 500 and 2000 miles should also be 
possible during most of the daylight period. Once 
the sun sets, however, signals propagated by the 
normal layers of the ionosphere should disappear 
rapidly. 
Fall & Spring: Fairly good DX to some areas of 
the world is expected during the daylight and early 
evening hours. Signals will be weaker than during 
the winter months, but the band should remain open 
to DX areas for longer periods of time. Fairly fre- 
quent short-skip openings should be possible during 
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most of the daylight period over distances ranging 
_ between approximately 900 and 2000 miles. 

40 Meters 

HILE 40 meters opened fairly frequently for 
DX during the evening hours of sunspot 

maximum, signals were usually weak and erratic 

because of the high absorption. As the solar cycle 
declines, absorption on 40 meters decreases by 
more than 6 db, signals become noticeably stronger, 

and the band opens to more areas of the world. 
During the minimum period of solar activity, 40 
meters often should be the best DX band during 
the hours of darkness. It is expected to behave much 
like 20 meters did during the hours of darkness of 
the sunspot maximum period. It should be reliable 
for world-wide DX almost every night of the year, 
during the hours when most amateurs find it most 
convenient to operate. 

Summer: Although static levels are at their highest 
values of the year, the band is expected to open to 
Europe, the Far East, Latin America and other 

areas of the world from a few hours after sundown 
until dawn. During the hours of darkness short-skip 
openings should be possible up to distances between 

approximately 1000 and 2300 miles. During the 
hours of daylight, intense ionospheric absorption is 
expected to limit openings to distances between 
approximately 200 and 500 miles. 
Winter: The band should begin to open for DX 
during the late afternoon hours, and remain open 
to one part of the world or another until dawn. 
During this period, openings should be possible to 
most areas of the world, often with exceptionally 
strong signals. During the nighttime hours, con- 
sistent short-skip openings should be possible be- 
tween distances of approximately 1300 and 2300 

miles. During the daylight hours, intense absorption 
should limit openings to between approximately 

150 and 750 miles. 

Spring & Fall: Fairly good DX to most areas of 

the world is expected during the nighttime hours, 
with signals often quite strong. Frequent short-skip 
openings between approximately 1200 and 2300 

miles should also be possible. During the daytime 

hours propagation is expected to be limited to dis- 

tances between approximately 200 and 600 miles. 

80 Meters 
URING the coming period of Jow solar activity 
80 meters is expected to behave much the 

same as 40 meters did during the recent period of 

high sunspot activity. The band should open to 
many areas of the world during the hours of dark- 

ness, and signals will often be quite strong. 

Summer: Although the band should be quite noisy, 
some DX openings are expected during the hours 

of darkness. Frequent short-skip openings should 
also occur during the hours of darkness up to 
distances of approximately 2000 miles. Intense ab- 

sorption is expected to limit daytime openings to 

distances of about 150 miles or so. 
Winter: With static levels at their lowest seasonal 
values, the band is expected to open for DX to 

many areas of the world during the hours of 
darkness. At times, signal levels may be exception- 

ally strong. Frequent short-skip openings during 

the evening hours should be possible between dis- 
tances of approximately 300 and 2300 miles. During 
the daytime hours, short-skip openings up to dis- 

tances of about 250 miles should be possible. 
Spring & Fall: Fairly good DX openings are ex- 

pected to many areas of the world during the hours 

i a? 

of darkness. Short-skip openings between distances 
of approximately 250 and 2300 miles should also 
take place during the nighttime hours. Intense 
ionospheric absorption is expected to limit daytime 
propagation to distances of about 200 miles. 

Working all continents on 80 meters is no longer 
uncommon. Recently, WIBU, the Rhodedendron 
Swamp Radio Society, turned the trick on 75 meter 

s.s.b. in something less than three hours. Less ex- 
perienced operators have recently made WAC on 
80 meter c.w. during a weekend. As the sunspot 

cycle declines, this feat is expected to become easier 
to accomplish. ; 

160 Meters 

HE 160 meter band undergoes considerable 

bee as the solar cycle declines from maxi- 
mum to minimum. During the recent solar cycle 

peak, 160 meters rarely opened for ionospheric prop- 
agation beyond a thousand miles or so. When it 
did, the band was usually very noisy, and signals 
weak and erratic. As the solar cycle declines, ab- 
sorption decreases (up to 10 db), and conditions on 

160 meters improve considerable. This improve- 
ment is already noticeable on the band. 

The great improvement that takes place on this 

band as solar activity decreases is underscored by 

the recent announcement that W8GDQ of Welling- 
ton, Ohio has become the second station in history 
to Work All Continents on 160 meters. This was 

accomplished on March 3, 1961 when Wilkie worked 

ZC4AK in Cyprus for his first Asian contact. In 
1953, almost at the minimum of the last sunspot 

cycle, Stew Perry, W1BB, was awarded the first 
WAC on 160 meters. 

Conditions on 160 meters are expected to con- 
tinue to improve. Conditions on this band during 

the period of low solar activity should be as-good- 

as, Or somewhat better than they were on 80 meters 
during the recent sunspot maximum. During the 
hours of darkness, the band should open to many 

areas of the world. During the late fall, winter 

and early spring months signals may at times be 

remarkably strong. During the daylight hours in- 
tense ionospheric absorption is expected to limit 
propagation to groundwave distances of several 

miles during the summer months, and skywave 
distances up to about 150 miles during the other 

seasons. 
With an improvement in 160 meter propagation 

conditions already noticeable, activity on this band 

has picked up considerably throughout the world. 

It is estimated that amateurs from nearly fifty coun- 
tries, comprising all continents, are now active on 

this band. In the years of low solar activity ahead, 

it is almost certain that WAC, and even DXCC, 
will no longer be uncommon on 160 meters. 

Summary 

The present sunspot cycle, the 19th observed 
since accurate records have been kept, reached 
a record breaking peak during March, 1958. 
Since then, sunspot activity has been declining 

. slowly at first, but now more rapidly. This 
decline is expected to continue gradually until 

the present cycle reaches its minimum value, 
which is predicted to occur sometime during 
early 1965. There are indications, although con- 
siderably less reliable, that the present cycle 
may be followed by three very low cycles, and 

[Continued on page 104] 
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Frederick W. Brown, W6HPH 
Box 78, Star Route 
Idyllwild, California 

. 

Ease of construction and low wind resistance are essentially 

the advantages derived from this high gain 1296 mc stacked 
array. 

T 1296 mc, a wavelength is so small that 

A practically any form of antenna becomes 
feasible and a multitude of types have 

been developed that could be used. The main 
problem is to choose the most practical form. 

From the amateur viewpoint, the most desirable 

characteristics of a 24 cm antenna would be: 
(1) high gain, (2) low wind resistance, (3) low 

cost, (4) light weight, (5) ease of construction, 

(6) “loose” dimensional tolerances, (7) small 
over-all size. Obviously, some of these require- 
ments are mutually conflicting; for instance, 

the requirement for high gain usually conflicts 
with all of the others. By far the most popular 
communications antenna in the microwave re- 
gion is the parabolic dish, but in terms of the 

above requirements it is not a particularly high 
performance antenna. 

Most antenna types may be placed in one of 
two categories; the aperture type, or the end- 
fire type. Examples of the aperture type an- 

The stacked rhombic in action at W6HPH. 
se a 
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tenna are the dish, the horn, the bedspring 

array, etc. The end-fire class may be repre- 
sented by such forms as the Yagi, the Polyrod 
antenna, the Cigar antenna, etc. The Rhombic, 

along with the V is somewhat unique in that it 
finds a home in neither category, but is kind of 
a hybrid between the two. The H-plane (vertical 
plane for a horizontal rhombic) directivity is 
achieved entirely by end-fire means, whereas 
the E-plane beamwidth is determined by a com- 
bination of end-fire and broadside directivity. 
For this reason, a typical rhombic will have an 

H-plane beamwidth about twice as great as in 
the E-plane. In the case of a horizontally polar- 

ized rhombic, this is just the opposite of the de- 
sired pattern since only that power confined to 
within a few degrees of the horizon is useful. 
Power radiated at a large angle with respect to 
horizontal is wasted into outer space or into the 
ground nearby. At the same time, a narrow azi- 
muthal beam has the disadvantage of less angu- 
lar coverage (fewer people will hear your CQ 
and conversely). Of course, reducing beam- 
width is the only way we can increase gain (as- 
suming small minor lobes), and for the above 

reasons, it would be much wiser to reduce the 

beamwidth in the vertical plane. This is readily 
done by stacking vertically. In the case of rhom- 
bics, the spacing between bays need not be large 
because of the broad H-plane lobe to start with. 

This array consists of 4 identical rhombics, 
each patterned after the antenna described by 
Triolo.t The gain of each is about 13.5 db and 
four, stacked, gives about 19.5 db, nearly as 
much as a four foot dish (with considerably less 
wind resistance). Front-to-back ratio is about 

5 db, and may be increased to at least 12 db by 

terminating each rhombic with a 620 ohm, % 
watt carbon resistor. The termination does not 
affect the gain however, since it merely absorbs 
the power that would otherwise be radiated to 
the rear. QRM is not a problem on the u.hf. 
bands, so it is just as well to leave the array 
unterminated, and theoretically this results in a 
slightly lower antenna noise temperature. 

1Triolo, F. J., “A Novel Antenna For Mobile Radio 
Relay Operation in the UHF Range.” 1958 IRE Na- 
tional Convention Record, Part 1. pp 183-192. 

or 
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Input 
Terminals 

Small Hole 

ba 13x32xq" 
Drill For Dowel 

Groove Dowel 

for Wire 

Fig. 1—Constfuction details for a 1296 mc rhombic. Pictured is one of the four bays to be stacked 

vertically. 

Construction 

Dimensions and necessary construction data 
for each rhombic are given in fig. 1. The block 
in the center is a piece of 24 drilled to take the 
dowel supporting members. Try to select dowel 
with a straight grain to minimize warpage. All 

wooden parts should be given two coats of prem- 
ium quality house paint (any color) to protect 
them from the weather. The cost per rhombic, 

neglecting the U-bolt is about 30 cents. 
The spacing between bays is 12 inches. Cor- 

rect phasing is insured by feeding pairs as in 
fig. 2. The phasing harness may be made of 300 
ohm ribbon. Matching is achieved by wrapping 
the twinlead transmission line with a small 

Twin Lead : 
Maximum 
Radiation 

Aluminum 
Foil 

Twin Lead 

Fig. 2—Method of stacking and phasing the rhom- 

bics. The aluminum foil wrap on the feedline is 

adjusted for a proper match. 

piece of aluminum foil near the point where it 
connects to the phasing harness. This is the 
simplest, quickest, and probably the most efficient 
way to match a u.h.f. antenna. Both the position 
and length of the foil section must be adjusted 
for minimum s.w.r. After the correct adjustment 
is found, the foil is wrapped with masking tape 
and doped with house paint to make it water 
tight. 

Transmission Lines 

A word is in order about transmission lines 
at this frequency. Twinlead or open wire line is 
recommended, unless some very low-loss coax 

is available. Even ordinary dime store twinlead 
has much lower attenuation than RG-8/U. The 
radiation losses are negligible and are independ- 
ent of the length.* Also, most antennas have 
balanced temminals which are more adaptable to 

parallel wire line. A balun is needed at the sta- 
tion end of course, and a half wave coax balun 

at 432 mc will work fine as a 3/2 wave balun 

at 1296 mc. 

This array, being extremely broad-band, will 
show some gain (about 9 db) at 432 mc. Re- 
sults on 1296 have been highly rewarding, 
measurements indicate the gain to be at least 
19.5 db, and on-the-air reports confirm this. @ 

2Skilling, McGraw-Hill, 

pp 329. 

Llectric Transmission Lines, 

RESULTS VK/ZL CONTEST 1960 
C.W. WINNERS 

No. America So. America 

\WAKENGOD aon 495 HK7ZT ...... 
W2EQS ...... 2689. CHSAG ........ 
W38RNY ....... AB EYAVISAS a 
VCS Omer 3535 Asia 
WIBKG wee LR BUNIINIO. GBR 
W6LDD ....... 5120. BVAUS ........ 
WT7IMA ...... 2720 MP4BCV ... 126 O7Z70MR 40 
WS8JIN ......... ALG VSO ADIG = ween OKI M s 624 
WOWNY ....3344 XZ2TH ...... 400 PAGTAU 108 
Wé6BMM 336 UAQAG ....... 310 OHSRU <2... 152 

KLTALZ .... 792 CYeosnts see vee ie 
VEsBWY 2779" KKSAH ”...... 1675 SP6FZ be 640 

KOPAC Ome as 390 KGSLD/ SM5LL 1000 
TI2CMF ...... 96 KO WiOmeeeee 5670 svgwz 9 
D, 61 Dhl es rere. AZAS EV RB acer cecte 4294 1JB5KAB 1430 

Africa ZKIAR ...... 836 UR2BU ...... 9 

FA8RJ ........ 210 KH6DMW .. 616 UAIDZ 1440 

PHONE WINNERS 
No. America Europe Asia 

WIWY ........ is, MO VUSIUIL, soe, B11 JABAA ..... 12 
WASIB ........ 162 WA3JF ....... 250 ee vo By 
K5KBH ...... DAT Gem HZ Mee eee 128 owopa 2250 
KER DG uae: B20 COW: on 216 TAgKIA .. 28 
W8JIN ........ AS0F ORIRZ 7... 55 Occahia 
K9ECE ...... 96 OHS5SM ..... 230 WKH6DLD .... 611 
VE3DDI ... 96 SM5ACC .... 90 ee “ae 

eae erie asbe SE We ZK1AR _...... 630 
TGICE-=.. 2 560 Africa Saolnenericd 

TIZCME ...... NO) Se ZSCNE) os... 338 ne Vil ne 126 

VK/ZL LEADERS 

C.W. Phone 
VK5NO 14,045 ZL1AH ....13,535 VK5MS ....13,790 
VK2GW 12,495 ZLIAIX ..11,705 VK5NQ 7450 
VK9XK ... 9815 ZL1IAJU ..11,240 VKINT .. 3880 
VK2ADE ...9490 ZLIAPM 10,960 ZLIAIX ..11,755 
VK3DQ .... 8415 ZLIHS ....10,365 ZL1KG .... 8540 
VK7SM .... 6505 ZL2AWJ ..10,275 ZL1AH .... 6350 
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The 3-400% and 3-10002 for Amateur Service 
By William I. Orr*, W6SAI 

The Eimac 3-400Z and 3-1000Z are zero bias triodes designed 

for grounded grid service in the high frequency spectrum. The 

tubes are rated at 400 and 1000 watts plate dissipation, re- 

spectively. No external bias supply is required over the plate 
potential operating range of 2000 to 3000 volts. 

suited for single sideband operation in the 
amateur service. Costly and bulky screen 

and bias supplies are not required. The tubes are 
small and rugged, and are designed to fit into 
modern, compact transmitter design. Best of all, 

the 3-400Z and the 3-1000Z provide improved 
linearity and a reduction of bothersome inter- 
modulation products when operated in an ap- 
proved circuit. 

The 3-400Z is rated to 1000 watts p.e.p. input, 
and the 3-1000Z is rated to 2000 watts p.e.p. 
input. These ratings are established at moderate 
plate potentials, and result in third-and high- 
order product distortion figures better than —35 
decibels below maximum output! 

Preliminary operating data for these tubes is 
given in Table I, and suggested circuits are 
shown in fig. 1 and fig. 3. 

Circuitry for the 3-400Z 
A simple operational circuit for the 3-400Z is 

shown in fig. 1. The input circuit comprises a 
high-C tank (L.C,), with excitation applied at 
a point which matches a 52 ohm driving source. 
The coil is bifilar wound, with the filament volt- 
age applied to the tube via the coil. The grid of 
the tube is at ground potential for both d.c. and 
r.f. The plate circuit consists of a pi-network 
(C;L2Cs) with the output voltage monitored 
by a-simple diode voltmeter. 

The Cathode Circuit 

Capacitors C; and C, form part of the cath- 
ode tuned circuit and comparatively high valves 
of r.f. current flow through them. The specified 
capacitors are satisfactory for the 3-400Z tube 
in continuous service, and will serve for the 

3-1000Z in intermittent duty. These two capaci- 
tors should be grounded to a common point at 
the rotor of capacitor C;. Capacitor C. carries 
the full excitation current and should be a trans- 
mitting type, as specified. 

Filament coil Li is made of a section of %4 
inch diameter copper tubing with a length of 
#12 insulated wire passed through the center 
hole. Heavy conductors are soldered to each end 

of the coil to serve as filament circuit leads. 

Ts 3-400Z and 3-1000Z tubes are especially 

*Manager, Amateur Service Department, Hitel-McCul- 
lough, Inc., San Carlos, California. 
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After the correct position of the excitation tap 
has been found, it may be soldered in position. 

It is necessary to use some form of tuned 
circuit at this point and to resist the temptation 
to substitute untuned filament chokes. Use of 
the latter by themselves will result in degrada- 
tion of linearity to a marked degree, and will 
make the amplifier more difficult to drive 
properly. 

Circuit Details 

Plate meter M; is placed in the B-minus lead 
to the amplifier in order to register plate current 
instead of cathode current (a combination of 

TABLE I 
Preliminary Operating Data for 3-400Z and 3-1000Z 

3-400Z 
Filament: 5 volts @ 14.5 amperes 

Socket: Eimae SK-410 with SK-416 chimney 

Cooling: Radiation and forced air 

Maximum Operating Temperatures: Base, 200°C; 

Plate seal, 225°C 

Typical Operation for minimum distortion products 
with 1 kw p.e.p. input 

D.c. Plate voltage : 

Zero signal plate current 

Single tone d.c. plate current ..... 

Single tone d.c. grid current 

Two tone d.c. plate current ........ 
Two tone d.c. grid current 

Useful power output (p.e.p.) 

Resonant load resistance .. 

2500 volts 
73 ma 

400 ma 

142 ma 

274 ma 

82 ma 

560 watts 

3450 ohms 
Intermodulation products—Typically more than 

—35 decibels below p.e.p. level 

3-1000Z 
Filament: 7.5 volts @ 21.3 amperes 

Socket: Eimae SK-510 with SK-516 chimney 
Cooling: Radiation and forced air 

Maximum Operating Temperatures: Base, 200°C; 

Plate Seal, 225°C 

Typical operation for minimum distortion products 
with 2 kw p.e.p. input 

D.c. plate voltage . 

Zero signal d.c. plate current 

Single tone d.c. plate current 

Single tone d.c. grid current 

Two tone de. plate current 

Two tone d.c. grid current 
Useful power output (p.e.p.).. . 1050 watts 
Resonant load resistance 1700 ohms 
Intermodulation products—Typically more than 

— 35 decibels below p.e.p. level 

2500 volts 



R.F. Input 
520 

t> 

417V-60%G 
Fig. 1—Grounded grid circuitry eliminates expensive bias and screen supplies required with grid driven 

circuitry. Good tube linearity, plus use of tuned cathode circuit results in low distortion, high power 

side-band amplifier. 

C,;—1000 mmf three gang b.c. variable, with sections 

connected in parallel. (J. W. Miller #2113). 

C,—.01 mf, mica. 1200 volt. Aeorvox type 1446. 

C3, Ci—.01 mf, mica. 500 volt. Aerovox type CM-3OB- 

103. 

Cs5—3500 volt rating. Effective tuning capacity: 2.5 mmf 

per meter. 

C.—500 volt rating. Effective tuning capacity: 25 mmf 

per meter. 

L;—See text. Resonates to operating frequency with Cy 

setting of approximately 13 mmf per meter. Approxi- 

mate dimensions are: 80 meters, 10 turns, 15” i.d., 

3%” long, tap 6 turns from ground. 40 meters, 6 

turns, as above, 2” long, tap 342 turns from ground. 

20 meters, 4 turns, as above, 144” long, tap 2 turns 

from ground. 15 meters, 3 turns, as above, 1” long, 

tap 2 turns from ground. 10 meters, 1 turn, as above, 

tap % turn from ground. Make of 4 inch copper 

grid and plate current). The negative return of 

the power supply, therefore, should be “floating” 

as shown in fig. 2. 
Since a great deal of power is produced in a 

small package, the new low cost Eimac air sys- 
tem socket and a blower are used with these 
tubes in order to maintain the envelope and seals 

at a low temperature. An alternative arrange- 

ment may be two separate blowers, one directed 
at the envelope of the tube, and the other at the 
bottom of the tube socket. 

Amplifier Construction and Adjustment 
In order to complement the excellent internal 

shielding of the grounded grid tubes it is neces- 
sary to isolate the input and output circuits. The 
cathode circuit should be placed below the metal 
chassis, enclosed in a metal box. Plate circuit 

RF. Output 
522 

tubing, threaded with #12 insulated wire. 

L,—Make of % inch copper tubing, 3’ i.d. To resonate 

to frequency with settings of Cs; and Cg as specified 

above. 

M,—0-750 ma. 

M2—0-1 ma. 

M3—0-1 ma. 

R;—Internal resistance of meter M3 plus R; totals 550 

ohms. Meter reads 0-500 ma, full scale. 

T,—5 volts at 14.5 amperes. Chicago type F-516. 

RFC,—H.f. choke. B&W type 800. 

RFC,—V.h.f. choke. Ohmite Z-144. 

PC,;—Three 100 ohm, 2 watt composition resistors in 

parallel; shunt coil is 3 turns, 1’’ diameter, length 

of resistors. 

B,—115 volt blower. Minimum of 15 cubic feet per min- 

ute. Ripley #82, or equivalent. 

components should be mounted above the chas- 

sis. As a TVI preventive measure, the complete 
amplifier should be enclosed within a metal 

shield made of perforated material. The grid 

terminals are bypassed to ground by means of 

three .0lmf ceramic capacitors mounted (one at 
each socket terminal) by the shortest possible 
leads. Also placed at each grid terminal is a 3.3 
ohm, 1 watt composition resistor. These resis- 

tors “de-Q” the capacitors and provide a short, 
direct ground return for the r.f. and d.c. currents 
in the grid circuit. Meter M:; measures the slight 
voltage drop across the resistors and is calibrated 
in terms of grid current for tuning purposes. 

Before the amplifier is adjusted, the filament 
voltage at the tube socket should be checked to 
ensure that excessive voltage drop does not exist 
in the tuned circuit. Approximate setting for the 
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External 
Control Fig. 2—A suitable power supply 

to be used with the amplifier de- 

scribed. 866A rectifier tubes may 

be used with the 3-400Z. Use 415V 

872A rectifier tubes.for the 

3-1000Z. Xenon-type 3B28 may 

be substituted for the 866A and 

the 4B32 for the 872A. 
t15V 

CH;—10 Henries @ 500 ma. Resistance 40 ohms. Chi- 

cago #R-105. 

K,—D.p.s.t. relay. Potter & Brumfield PR7AY, with 115 

volt a.c. coil. 

tap of L, is given in fig. 1. The exact point may 
be found by loading the amplifier to full input 
and varying tap placement until maximum grid 

current is obtained at the same setting of capaci- 
tor C, that provides minimum s.w.r. on the 

exciter coaxial line. At incorrect tap settings, 
= 

3-1000Z f : 

i7V-60W7 

C,;—1250 volt, transmitting-type mica capacitor. Aero- 

vox type 1446 or 1651-L. Two capacitors may be 

connected in parallel to obtain odd values of capaci- 

tance. 

80 meters: 1000 mmf 

40 meters: 450 mmf 

20 meters: 220 mmf 

C,—Same as C;. Capacitance as follows: 

80 meters: 900 mmf 15 meters: 90 mmf 

40 meters: 375 mmf 10 meters: 30 mmf 

20 meters: 150 mmf 

C3—Same as Cj. 0.02 mfd. 

L;—May be made of B&W Miniductor coil stock, as 

follows: 

80 meters: 2.5 wh 15 turns, 1 diameter, 8 turns per 

inch. (B&W #3014). 

AO meters: 1.1 wh 8 turns, same as above. 

20 meters: 0.55 uh 7 turns, 34’ diameter, 8 turns 

per inch. (B&W #3010). 

15 meters: 0.37 wh 6 turns, same as above. 

10 meters: 0.3 uh 6 turns, ¥2 ” diameter, 8 turns 

per inch. (B&W #3002). 

B,;—115 volt, 60 cycle blower. Ripley #81. 45 cubic feet 

per minute. 

RFC,—30 ampere bifilar filament choke. B&W FC-30. 

15 meters: 150 mmf 

10 meters: 100 mmf 

e CQ e June, 1961 

866A or 
872A 

866A or 
872A 

T,—2900-0-2900 volts @ 500 ma, CCS. 115-230 voli 

primary. 1600 va capacity. Chicago #P-2126. 

T,—For 866A tubes: 2.5 volts @ 10 amp. 9 ky insula- 

tion Chicago #F-210H. For 872A tubes: 5 volts @ 

15 amp. 10 ky insulation. Chicago #F-520HB. 

minimum s.w.r. figure and maximum grid cur- 

rent settings of capacitor C, do not coincide. 
When properly loaded and tuned, grid current 

runs about % the value of plate current. Plate 
loading and tuning and the excitation level 
adjustments should be conducted to adhere 

Fig. 3—Diagram of a suitable pi-network input cir- 

cuit for the 3-1000Z. The network may be adjusted 

by shorting capacitor Cz and trimming inductor Ly 

until L}C,; resonates to the center of the band in 

operation, or by making C2 variable and adjusting 

for maximum grid drive. An alternative arrange- 

ment is to eliminate the bifilar filament choke and 

substitute a low-capacity filament transformer. (7.4 

volts at 21.3 amperes). A suitable transformer is 

made by Transformer Technicians, Inc., 2608 No. 

Cicero Ave., Chicago, III. (Type #TTI-4173). 

closely to this ratio of grid/plate current. After 
the amplifier is loaded to maximum input in this 
fashion, the pi-network should then be overcou- 

pled (C« reduced in capacitance) slightly until 
the r.f. output measured on M2 drops about 3%. 
This will approximate a condition of maximum 
linearity. Do not apply full excitation to the tube 
without plate voltage and proper loading as grid 
dissipation will be exceeded. 

In sideband service, for voice waveforms, the 
indicated plate current measured on M, will be 
approximately one-half the peak d.c. plate cur- 
rent. One kilowatt p.e.p. input to the 3-400Z, for 
example, may be achieved on voice by plate 
current meter peaks of 200 ma at a plate poten- 
tial of 2500 volts. 

Notes on the 3-1000Z Tube 
The circuit of fig. 1 may be used for the 

3-1000Z. However, the higher filament current 
of this tube requires that a heavier bifilar coil 
be used, having a length of #10 insulated wire 
for the center conductor. Also, as the input 
impedance of this tube is close to 52 ohms, the 

[Continued on page 124] 
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ANOTHER KEYING SYSTEM 
E. H. Marriner, W6BLZ 

528 Colima Street 
La Jolla, California 

The author describes a rather simple keying system, capable 
of not only electronically keying the final amplifier but also 
controlling the v.f.o., receiver, etc. in proper sequence to 

provide for semi-break-in operation. 

c.w. men in previous keying articles 
+ * * T would like to present still another 

method of semi-break-in which uses more sim- 
plified circuitry. In this circuit a diode replaces a 
tube in the delay circuit and fewer components 
are required. 

The system shown in fig. 1 performs two 
functions. First it uses the 6BX7 to key the final 
of the transmitter and second it employs the 6C4 
to control K, which can perform a variety of 
auxiliary functions. 

Bre of the intense interest shown by 

Operation 
When the key is depressed several things 

happen. First, the blocking bias is removed from 
the control grids of the 6BX7. This voltage is 
from 90 to 100 volts as set by Ri. The decay time 
of the 6BX7 grid voltage determines the keying 
characteristics and may be controlled by varying 
the value of C2. Second, the grid voltage on the 
6C4 is also removed when the key is depressed. 
The tube conducts heavily thus closing the relay. 
Control R: can be adjusted initially so the rated 

relay current flows under key down conditions. 
The length of time the relay is held closed 

after the key is released is determined by Ci, a 6 

mf capacitor and the setting of R». Control Rz 
can be adjusted from a fast break-in to a 2 second 

delay. Capacitor C: discharges through the 
IN315 and R:; only when the key is depressed. 

This path provides a short time constant and 
therefore a rapid discharge occurs. 

When the key is released C; must recharge 
through R:, Re and R: and the long time con- 
stant prevents the relay from being released too 
quickly. How quickly K; is released is deter- 
mined by the setting of R». The closer the arm 

of R» is to Ci, the longer it will hold in on key 
up condition. 

Applications 
When the relay is closed, the contacts can be 

used to either cut off the plate supply to the 
receiver, or cut in an external r.f. gain control on 
the receiver so that the audio can be monitored 
at a reduced volume. Another contact can be 
used to operate an antenna relay, which has 
auxiliary contacts which in turn can operate 

another relay to turn the v.f.o. screen supply on 
and off. I will not go into this as it has been fully 
described in other articles. The basic idea of this 

system is that the v.f.o. is on during a group of 
words and not keyed with each letter, but goes 

off during a pause in the sending. During moni- 
toring, the audio level is reduced and the v.f.o. is 

not heard; only the final. 
This system of keying solves all of the prob- 

lems and I feel it is much better than the 
heterodyne method with its complex mixing and 
the added possibility of improper tuning on 
spurious signals. | 

Fig. 1—Schematic of delayed break in system. All resistors are 2 watt unless otherwise specified. 

415vAC 
60% 

C,—6 mf metallic or oil. 

C,—.001 to .005 mf adjustable for keying charac- 

teristics. 

R,;—50K 2 watt potentiometer. 

R,—250K 2 watt potentiometer. 

R3—180K % watt. 

R,—0-500 ohm 2 watt potentiometer. 

T,;—150 volts at 20 ma. 

Note: A 200 ohm resistor in series with a 1 mf 

capacitor may be put across the key for spark 

suppression. 
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E] Paso Roadblock 
Ross A. Sheldon, KSUCH 

8648 North Loop Drive 
El Paso, Texas 

Most amateur service to the public is provided during natural 
disasters. Amateurs, however, can often help avert man made 

tragedies. The carnage on the roads on holiday weekends 
can be cut down and local amateur groups can be effective 
in helping. Here is the story of how the El Paso hams helped 

the local gendarmes cut the traffic toll to zero. 

VER hear hams complain: “We can help the 

K local officials—but they don’t appreciate 
us?” 

It’s true. They don’t! Because it’s our own 
fault. We don’t sell ourselves; we don’t show 

them what we can do. 
Let’s face it OM’s. Police cars nowadays have 

radios in them. If there is an emergency, who 
gets called out first? The police, naturally. And 

with their two-way radios—who needs an ama- 

teur? (Fact is, that very word—‘amateur’—puts 
two strikes on us right there, among the 
“professionals.” ) 

Oh sure, in case of tornado, or flood, or twenty 
feet of snow, or hurricane, or most any other 
catastrophy, a widespread communications 

knockout gives the mobile and portable hams an 
opportunity to serve their community. But how 
often have these things hit your community? 

Fortunately, not often. In most cases, never. 

The regular police, fire and medical services 
can take care of things for ten years before 
something happens where hams would be needed 
for ten hours or less. 

So, what to do? 

Regular police and sheriff’s departments have 
organized reserve units in many cities and towns. 

Usually these reserve units are search and rescue 

teams of various sorts. A child gets lost in the 
woods or drowns in a river or lake requiring 
divers or dragnets to hunt for the body. Every 
policeman, fireman and sheriff's deputy assigned 
to the search means that much less protection 

for citizens elsewhere in the community. This is 
where the reserves come in. And this is where 
the hams should come in. 

The reserve units have little communications 
equipment. Many have none! Some use private 

cars. Others, such as the El Paso Sheriff’s Re- 
serve, use personally owned jeeps suitably 

painted and equipped—out of the member’s own 
pocket. (They receive no pay and no expense 
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money. Just volunteer citizens on call to help 

their neighbors.) 

Coordination 

Ever try to coordinate a widely scattered 
search team in the desert, mountains, woods or 
what-have-you? Sometimes a search party has to 
hunt for a search party!! And how about sending 
back to town for a doctor, a wrecker, a man 

with a cutting torch or hydraulic jack, or maybe 

for more food or water, or some blankets? How 

about asking for a better description or more 
detailed information of a traffic accident and get- 
ting the answer right now because the search 
has halted and searchers are waiting for the an- 
swer; or pass the word to everyone the search 
is over? 

Even if a police or county sheriff’s cruiser 
with radio was available, did you ever try to 
cover a wide area on ground wave using one 
band—particularly a high frequency? El Paso 

County, at the westernmost tip of Texas, on the 
Mexican border, contains a city at one end (El 

Paso) and desert and mountains over the rest. 
The mountains block the line-of-sight high fre- 
quencies, and the mountain-top thunderstorms 
clobber the static sensitive lower frequencies. 
It’s no wonder the single frequency police and 
sheriff departments find dead spots, plus a lim- 
ited distance from town to mobile unit. By the 
time a fast highway cruiser gets close enough to 
town to talk to the dispatcher, it could, in a few 
more minutes, be in town using a telephone. The 
multi-band ham mobiles have no problem here. 
With two fixed stations on 75 and 10 meters the 
mobiles can reach town from anywhere in the 
county simply by changing bands. 

The Problem 
But here is the problem. How do you get the 

reserve units to call you in an emergency? By 
letting them know you’re alive; by joining them 
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in training exercises and letting them see the ad- 
vantage of having free communications, real 

~ communications! Some cast eyes at the Citizen’ S 
_ Band, then discover the hard way that five or 
ten miles is the most they can get out of it, and 
with worse dead spot problems than the police 
encountered. 

What kind of training exercises? The long 
holiday weekends with their staggering highway 
death rate gave El Paso amateurs an idea. How 

about, they said to the sheriff’s reserve, setting 
up highway roadblocks to slow down motorists, 
and have a mobile amateur at each one? A fixed 
station in town can relay, by land line, to the 
dispatchers office. Accidents or serious speeding 

incidents would get immediate attention from 
the regular police and sheriff deputies at the 
edge of town. 

The first tryouts were on Memorial Day and 
the Fourth of July. The results startled the sher- 
riff and police departments. Despite dire predic- 
tions by the safety council, E] Paso County had 
no accidents while these roadblocks functioned! 
Reason? The sight of the uniformed reservists 

- with their jeeps, and the “unmarked cars” with 
radios in use, caused motorists to become sud- 

denly cautious—and they lived! Wherever they 
looked they saw the roadblocks. One ham 
slowed traffic all by himself while working on 
his rig. The motorists thought the power-supply 
which he had set on the hood was radar! 

Another dividend for the motoring public was 
their unusually prudent driving, which resulted 
in no traffic tickets being issued on the highway! 
In fact, once the regular sheriff deputies saw the 
result of the “show of force” by the reserves 
and amateurs they abandoned their own traffic 
surveillance and went about other routine duties 
of patrol in the residential areas of the county. 

More Problems 

There were problems of course. Due to the 
problem of two groups of people working to- 
gether for the first time, messages “got lost.” 
Fixed station locations were not always wisely 
chosen to allow coverage of the area in which 
the mobiles were operating. Roadblocks were set 
up in “blind spots” where the mobile couldn’t 
tie in with the frequency in use on that particu- 
lar highway. Many mobiles didn’t show up, or 
were very late. Deputies who had seen too many 

TV versions of the crisp “10-4” police transmis- 
sions were disturbed at the casual manner with 
which the amateurs passed messages. One group 
of deputies couldn’t understand why the fixed 
station couldn’t hear the mobile because the mo- 
bile could hear him! (The n.c.s. was running a 
thousand watts to the mobile’s forty!) One new 
amateur got “mike fright” until another ham op- 
erated his rig for the first transmission! (He 
later gave yeoman service and was one of the 
last to QRT). Complicating the “cockpit trou- 
bles” was an afternoon thunderstorm on the 
Fourth of July which tore up 75 meters. It was 
a very successful venture as the two groups 

Cars assembled at a strategic road point. The sight 

of official cars and tall whip antennas slows traffic 

down to the legal limits. The car on the left is that 

of K5UCH and the one alongside the jeep is 

W5TVO's. 

learned of each other’s problems (and learned a 
little about their own!) 

Suggested Procedures 
For other amateurs interested in helping their 

sheriff’s reserve, the El Paso gang offer the fol- 
lowing suggestions: 

1. Avoid publicity! Stay in the background 

and plug the sheriff’s reserve. They are amateurs 
too, and boosting them with the public will make 
them more willing to work with you. Grabbing 
the headlines yourself will only make them pre- 

fer to “go it alone.” (Some reserve units will 
insist on learning about the Citizens Band the 
hard way.) 

2. Let the deputies deal with the public. You 
stay quietly in the car and talk to the mike. 
Your job is communicating, not playing police- 
man. 

3. Check the field pattern of all your fixed 
stations. Know what frequencies you require to 

cover various locations. Avoid having an n.c.s. 
deep in the city making it difficult to read the 
mobiles. Remember the effect of summer static 
on the low frequencies and winter skip on the 
high. 

4. Keep the individual who complicates mat- 
ters, out of the picture. The “do-it-my-way, or, 

I-will-go-home type is apt to add friction at a 
time when static is causing enough trouble. A 
particular nuisance during this type of operation 
is the ham who can’t see “working with the cops 
to trap honest citizens”, and thinks accident 

prevention is some kind of game, where the 
speeder and the drunk driver should be given 

a sporting chance to get away. Maybe a tour 
of a local hospital emergency room on a Satur- 
day night would cure him. The sight of what’s 
left of an eight year old girl brought in on a 
rubber sheet might give him other thoughts as.to 
the importance of the game being played. 

5. Plan to use both high and low bands in 
case conditions suddenly change. 

6. Have a deputy at the n.c.s. to handle phone 
calls to the dispatcher. They know each other 
and they will expedite traffic matters efficiently. 

7. The amateur coordinater should be on the 
road with his rig checking the roadblocks. Some 
problems are not apparent until you see them. 

[Continued on page 116] 
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Results of the 1960 CO World-Wide DX (W. Contest 
By Frank Anzalone, WIWY 

Chairman, CQ Contest Committee 

we are happy to report a record breaking num- 
ber of logs, 1000 and 1 to be exact, from 107 

different countries. This an increase of over 160 
entries as compared to last year, and 9 additional 
countries. This in spite of the fact that returns from 
this country were considerably lower in the mid- 
west. However this was more than made up by the 
usual activity in Europe plus a tremendous effort by 
the boys over in Japan and the radio clubs of the 
USSR. For the latter it paid off, two of the Trophies 
going to the land of the Sputnik. 

It should be no surprise to see Vladimir Semenov, 
UAYDN at the top of the pack. He is no newcomer 
to our contest and his all out effort almost equalled 
last year’s all time high score made by Maj. Glenn 

Luse, CN8JX. Congratulations Vlad, the Larry 

LeKashman, W9IOP Trophy is yours. 
Once again Josef Plzak, 7G1A last year’s Trophy 

winner was in the runner-up position. Josef also 
broke a million, mainly because of his record 1,497 

contacts. 
At first glance we thought the two year lay-off 

had given Katashi Nose, KH6IJ the necessary energy 
to push him to the top but a few corrections in his 
arithmetic showed it was only an illusion. “Nosey” 
had to settle for third. 

Not far behind in the 4th spot is A. E. Dowdes- 
well, ST2AR, a call that merits watching in future 

contests. 
A couple of more Africans, VQ4DT and ZD2JKO 

are in the fifth and sixth spot respectively. Both 
Henning Overgaard and Michael Dransfield placed 
in the Top Ten in the Phone contest, with 4DT 
winning the Trophy. 

This year’s 4X4 representative is Hanan H. 
Hirsch, 4X4MB, who placed seventh. 

And over in the Ukraine, UBSFJ and UBSWF 
were at it again, with Anatoly once more showing 
his heels to Vladimir. 

4 eee to the response from overseas stations 

T. D’Angelo Drummond, PY4OD—Second world high on 
14 me. 
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The only US entry to make the magic group is 

James H. Ahlgren, W4YHD, who usually goes ir 

for single band competition. 
Say, how about that boy Ricardo Sierra Jr. 

CX2CO. He went and did it again! Another Trophy 
this one donated by John Ryan, W7KVU, for mak. 

ing the highest score on a single band. This one alsc 
on 14 mc, matching the one he won in the Phone 
contest. Ricky’s 370,139 points and 1,032 contact: 
is a new record for a single band. Man, that’s really 

knocking ’em off. 
Mention must also be made of Talma D’Angel« 

Drummond, PY4OD with the second highest score 

also on 14 me. 
As a matter of fact, practically all the high single 

band scores were made on 20, and all continent: 

were well represented. 
In this country, Vic Clark, W4KFC, (who else) 

was the leader and only single band station to wor} 
over 100 countries. While Alan Emerald K6EI% 
was the only one to work all 40 Zones. 

Next in popularity was 21 mc but the activity wa: 
somewhat reduced on this band. European opening: 
only lasted a few hours and after that you really hac 
to dig for a few contacts. 

Gunter Heinzen, DL6EN is the top man and A 

Stobbe, W2W2Z is still the big gun on this side of the 
pond. Yours truly took a crack at this band bu 
found the competition a bit tough. Hi! 

Some of the fellows were out to prove that 1 
was still alive and they proved their point. A lool 
at the scores will show the top group all withi 
shouting distance of each other but the scores o 
course are much lower than previous years. Picking 
are growing slimmer and you really have to mov 
fast as the band openings don’t last long. 

If you had a beam or a full gallon it was possibl 
to run up a good score on 40. Bob Martinez, K2DG1 

had both and again is top man on the Totem pole 
Bob was working Europeans while the sun was stil 
high on the horizon. And he worked JAIFL an 
JA1YL the long way around at 4:30 in the after 
noon, most unusual on 7 mc from the East coast. 

Missing however was W3BVN’s consistent 4( 
meter signal, but Jake Schott, W8FGX, is still put 
ting out a potent signal in the mid-west and Hay 
wood Perry, W4DHZ, also did a fine job ate hi: 
2 element mini-beam. 

The Europeans made good use of 40 locally anc 
ran up good totals on that band. As did the Wes 
coast boys with their pipe line to Japan. 

Once again 80 was strictly a European band wit! 
Wes Wysocki, SP2DX an old hand at contests, lead 
ing the pack by a narrow margin. Over here, VE1ZZ 
VE3AGX and W9PNE were the only ones to shov 
any kind of a score. 

As for 160 we have come to the conclusion tha 



‘the Top Band does not open up this early in the 
eason. However some of the multiplier seekers used 

it for what it was worth. 

_ Over in the Multi-Operator, Single Transmitter 
ivision, which is increasing with popularity, espe- 

cially among the club stations in some of the Euro- 
‘pean countries, the entries were double those of last 
year. One of the more active areas was the Ukraine 
-and a couple of operators of the Stalino Radio Club, 
Alfred Barkov and Leo Yailenko put UBSKAB up 
at the top to win the Tony Susen, W3AOH Trophy 
‘for their club. That makes two for the boys of the 
USSR. 

_ Improving their score and position over last year 
was LZIKBA, headed by Dimiter Petrov and two 
other operators of the Sofia Radio Club, Stefan and 

Spas. The whole station was loaded on a truck and 
moved to a quiet mountain location and in spite of 
adverse weather and inferior antennas, the boys 

took the second spot. Wait ’til next year. 
_ A surprise 3rd was a West Coast entry, 

‘W6GHM/6, who did so well as a single in the 
Phone contest. Evidently Stew Fason moved the rig 
to another location and got Pete Wolf, W6FUF to 
give him a hand. 

Warren Mallory, W7PGS — Runner-up for all band 

honors. That's a full gallon he’s keying. 

Another club group, 4 operators from the Baku 
Radio Club took the 4th spot with UD6KAB, while 
Tubby and Jeff Vale at VQSNQ, proved that it can 
be done from “Down Under.” 

The boys over at Hot Ziggety ONE American 
Boy, found conditions rough and finished out of the 

money. 
The “Big Guns”, Multi-Operator, Multi-Trans- 

mitter stations, were practically the same group as 
in last year’s brawl. However the order of finish is 

changed around a bit and this year Tony Susen and 
his gang at W3AQOH lead the pack by a narrow 
margin to win the Buzz Reeves, K2GL Trophy. It 
was only by virtue of a bigger multiplier that they 
were able to nose out a new group from The Poto- 

mac Valley Radio Club. The gang at W3MSK 

really gave W3AOH arun for their Trophy. 

“The crew at UB5KBB, Power House of the Ukraine. 

Front Row: UT5CC, UB5LN, UB5LK, UB5KCD. Back row: 

UB5CI, Chief Op.; UB5DP, UB5LV and UB5LM. 

The gang at W3MSK — Front row: W3MSK himself, 

W3JTC, W6HOH/3. Back row: W3MCG, W3PZW, 

W3FYS. 

Again in 3rd place was UBS5KBB of the Kharkov 
Radio Club. The boys would have had a much 
higher score but they got a bit careless and dupli- 
cated too many contacts. 

Hardi Ludwig and his crew at DJ3JZ, last year’s 
Trophy winner, found the loss on the higher bands 
too great and had to settle for the 4th spot. Better 
luck next year Hardi. 

It seems the whole membership of the East Bo- 

hemian Radio Club was pounding brass at OKIKKS. 
They did manage to beat out W6KW for the Sth 

spot. Roger Mace and the boys could not overcome 
their locational west coast handicap. 

The Potomac Valley Radio Club finally made it 
and won the CQ Plaque. However it was only made 

possible by the addition of a new “Big Gun” 
W3MSK, that was the clincher. This should make 
Lenny Chertok, Vic Clark and the rest very happy. 

They were closely pressed by the German DX 

Team, last year’s winner. We breathed a sigh of 

relief when the scores were tabulated and the 
GDXT fell short a few thousand points. Their secre- 
tary would have been on the spot had their score 

been higher. Since he did not send up a list of their 
participating members and their scores, we would 
have had no other alternative but to disqualify their 
score. We insist that clubs who are in contention 
for the Plaque observe this rule. 

The North Jersey bunch made their usual fine 

team effort but lacked the big clincher. 

We know that Southern California can do much 
better but they just can’t seem to get rolling the 
past few years. 



U.S. A. Club Scores 

Potomac Valley Radio Club,..............- 

North Jersey DX Assn. 
Southern California DX Clubs... .4-] ae... 
Northeastern DX Club..... 
Mamfesters Radio Club (Tll:).............% 
Ohio Valley Amateur Radio Assn. ......... 

El Ray Club (Mass.) 
Maui Amateur Radio Club (Hawaii) 

West Gulf DX Club..... 
Frankford Radio Club (Penna.)............ 
Niles Michigan Amateur Radio Club ahs 

Detroit Amateur Radio Assn. (Mich.)...... 

QCWA-New York Chapter 
Nonherm Calitornia-DX Clube ni. se. wee 47,115 

BAlOwA ILOMRACIONCIUDIN. Sys mean gen Seueahntee eae ats 26,001 
Pounewakess Radio: GUD) ae mes cree es eee 13,851 
HoustonmulexasoRadio, Club. cnn sn nee oe 9,882 
Order of Boiled Owls (New York)......... 8,313 
Connecticut: Wireless Assny . 2.2. ..0) 2.05 5,307 
SOUENEASTEHI: AL N= GIO DU AG, ci steetartiycttt emesis 3,846 
EOI ame Noe GLU se rh ates, bos Modelo estereod ct te 2,992 
Bronx High School Radio Club............ 651 
Columbus Amateur Radio Club (Ohio)..... 518 

Foreign Club Scores 

German, DX Team’ CDARCG)~ 20.25... . 2,823,019 
rupuayeyD x Club (RCU) eh whose eee 1,074,316 
Radio Club of Kharkov (Ukraine)......... 1,026,457 
Sofia City Radio Club (Bulgaria).......... 879,450 
East Bohemia Radio Club (CAY)......... 766,824 
Radio Club of Bucharest (Roumania)...... 198,504 

Pare basta Ploiters: (Japan)... j......0.- 197,559 
Turun Radioamatoorit (Finland).......... 181,792 

Japan DX Radio Club (JARL)............ 175,577 
Genitral Radio Club Praha (CAV).....>.4. =. 157,606 

Lucerne DX Division (USKA)............ 148,891 
Radio Club Timsoara (Roumania)......... 148,632 

Radio Glub of Tartu. (Estonia): ...........5 135,301 
Kuibyshevy Radio Club (USSR)............ 105,408 

Radio Club Stalino (Ukraine)............. 102,879 
Radio Club of Tallinn (Estonia)........... 101,183 

Bremerhaven Radio Club (Germany)....... 75,774 

Radio Club Gyor (Hungary).............. 69,708 

Gdansk Radio Club) (PZK). .. 21.2... 022. 47,991 
Krakowski wadio: Club) (PZK). 4. was. 46,580 

Radio Club of Maribor, (SRJ).........0... 43,164 

Raciorvelubror Kwalusa (USSR). 35,682 

Radio-Glub» Varna (Bulgaria) ..7...0..2... 33,488 
Liga Colombiana de Radio Aficionados ..... 321712, 

Shizuoka Amateur Radio Club (SARC).... 24,408 
Stockholm Amateur Radio Club (SRA)... 23,920 
Polskizwiazek-Rzeszow (PZK)............. 21,481 
odzkinnwadioswub  CPZK ict. cae hig ele ee 17,019 
Radio Club Sverdlovsk (USSR)........... 17,010 
Sapporo Amateur Radio Club (Japan) . 14,135 
ihokomkadiosCluib (Wapan)=.5. less. aoe.. 11,843 

Opolsiio Radio: Club; (PZK.). Saku nee les 11,781 
Stalin Radio Club (Roumania)............ 10,730 
Radio Club of Rousse (Bulgaria).......... 10,528 

SlivenuRadio.@luby(Bulgaria)y.. J) wea nee 8,692 
Isahaya Radio'Club (lapan));-..... 4.20... 7,614 
Radio Club of VilJandi (Estonia).......... 6,965 
Radio Club of Papuk-Osijek (SRJ)......... 6,255 
Radio Club of Galati (Roumania)........., 6,000 
Linhopings Radio Amoter (Sweden)........ 5,324 

Radio Club Braila (Roumania)............ 4,680 
Kagoshima (Clubs (Japan) pena ee ene 4,360 
Radio Club of Warsaw (PZK))s ve es 4,255 
Nagano Amateur Radio Club (Japan)...... 2,784 
Poza RadiotGlubs(PZKo eee tea: 1,742 

Siemens Radio Club (Germany)........... 1,680 
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DJ3JZ |. to r. DLOCI at key, DJ1BZ, DLICR, DL3AO, 

DJ3JZ himself, DJ1BP and DJ4LI. 

Des Vahl, ZS7M—A rare one that confined his operation 

to 14 me. 

The Northeastern DX Association made a goc 
showing for their first real effort. They certain’ 
have the membership to be a top contender. 

A surprise was the score turned in by the Urugué 
DX Club, a new organization with limited men 
bership. 

By plan and coincidence, four DXpeditios 
showed up at choice spots. FL9 from French Soma 
iland, HK®@HCA from San Andres, LX3AH fro: 

Luxembourg and ZS6IF/9 from Bechaunaland. 
You will note we omitted the power column ji 

the listing of the results. This had to be done + 
overcome a printing problem that has been plaguir 
us. Since it has no bearing on the final score th 
item was the most expendable. 

The usual generous distribution of certificates w 
soon be in the mail. Sometimes I think we are 
little too generous, especially in large areas lil 
Canada, Australia and, for that matter certain are 
in this country. The returns as compared to tI 
known activity is disappointing to say the lea: 
What’s the answer? 

Well, that’s about it for this one. Was that a si 
of relief? Emphatically yes, chorus Andy Malashi 
WIGYE, Mac McIntire W2BO and Ben Lazar 
W2JB. Andy is going back to rebuilding his fin: 
Mac is planning a western trip and Ben can go ba 
to dreaming about that vacation up in the Adiro 
dacks. Me? I’m starting to plan for the next on 
after a short vacation to Nassau, that is. 

73 for now, Frank, W1W 



Top Ten 

ALL BAND—SINGLE OPERATOR 
UAODN... .1,114,695 

MAY ei 1,041,755 ZD2IKO . 564,134 
IO eee oe 894,615 4X4MB . 539,090 

PROAA RS secs: SOLS OR UBSEVs ter, 517,920 

VQ4DT ..666,600 W4YHD .513,720 

UBS WEuS 2. 463,556 

Top Five 

MULTI-OPERATOR 
SINGLE TRANSMITTER 

UBSKAB... 637,980 

LZIKBA ....520,416 UD6KAB BB 502217, 
W6GHM/6 . .400,425 VKSNQ .296,185 

Top Five 

MULTI-OPERATOR 
MULTI-TRANSMITTER 
W3AOH... 1,049,104 

WAM S Ke, = 1,024°373-="DISIZ 22... 864,930 
UBSKBB .960,960 . OKIKKS . 766,824 

Number groups after call letters denote the fol- 
lowing: Band, final score, number of QSOs zones, 

and countries. Certificate winners are indicated in 

bold face. 

/ SINGLE OPERATOR 
W2GKE “ 4,150 40 22 28 North America sins: ses a0 aa 

United States WA2DES 
W1BIH A 197,224 272 96 181 « 3,120 33-16 24 
K1JTC A 196,524 342 71135/W2HMJ “ 2,720 26 19 21 
WiIFZ “‘ 127,853 230 73 124/W2QKJ “ 2,623 23 20 23 
KIMEM “ 16,310 92 28 42/WA2IDK 
WIIKB “ 10,773 67 25 38 e520 300) OGue 18/90 
KIPNN “ 8,280 53 27 42/K2YOR “ 1,958 31 8 14 
WI0OMM “ 6,900 44 26 34/W2JB “ 1,711 23 11 18 
WIFXT “ 5,307 38 25 36/K20FD “ 651 17 10 11 
K1KPS/1 WA2JAM 

: <1 3'402 39 -18'. 24 Hi SOLO S07 7 
-W10JR 28 22,010 128 20 42|/K2HWL 
WIBPW “ 1,794 27 12 14 28 25,406 118 25 53 
WIWY 21 50,654 212 26 60/W2PTI 15,730 -90.-23 42 

KIDAT “15,190 91 22 40|/K2UVV “ 1,638 29 9 12 
WIGYE 14 46,852 159 33 73|W2WZ 21 60,610 233 29 66 
KINHR “ 5,356 42 20 32/W2CYS “ 58,032 200 30 74 

W2HAQ “ 27,636 115 26 58 
K2DCA A 284,125 387° 96 179|W2YTH “‘ 24,949 138 16 45 
W2EQS A 272,076 366 99 188|W2GZZ 16,835 92 26 39 
W2BXA A 270,216 409 84 159|W2LPE 14 74,370 240 34 77 
W2AGW ‘ 209,703 301 88 159)W2GUM 
W2JT “145,536 276 67 125 14 67,378 210 36 82 
WS0BX “ 116,237 110 49 75|/K2JGG ‘“ 30,780 120 32 63 
W2IVU “ 114,950 249 61 114|/W2PCJ “ 30,300 115 29 71 
K2UVU “ 96,455 195 79 112|/W2SUC “ 22, 386 95 27 55 
WA20JD “ 92,264 204 69 105/W2AZS “ Ua eis aE) 
W2LV “ 92,520 218 67 113/W2UGM “ e190 52 25 40 
W2TOC “ 91,964 192 66 117|K2UYG “ 6,954 51 22 35 
K2BZT “ 80,550 169 70 109|\W2PKM “ 2,516 24 16 21 
K2GHM “ 80,524 171 67 97|K2QHL “ 1,000 29 16 24 
W2DEW “ 76,670 176 67 103|K2DGT 7 92,700 337 31 72 
K2BSM ‘“‘ 48,822 139 31 63 
W2DGW “ 43,569 125 57 84|W3GRF A 446,208 497 114 222 
W2LAX “ 33,189 119 46 65|W3MSR A 141,484 254 87 130 
K2DSW “ 11,072 62 23 41/W3KTW “ 44,888 133 48 76 
W2TP “ 9,322 53 22 37/W3WV “ 28,574 109 39 52 
W2EBS “ 8,580 48 26 40/W3IPO “ 21,658 88 34 57 
W2BOK “* 6,512 40 22 31/W3ADZ “ 18,080 91 33 47 

Continental Leaders 

SINGLE BAND 

28 Mc 14 Me 

4X41 G ae eels 41,635 CX2CO .370,139 

WEESGAO eae: 395440 4X4RA 4.222 184,460 

GAC PA erate 35:7 60992 ZS2 Pie ee 157,311 

GXOASio oes 31,488 W4KFC . 147,852 

KH6DLF . 143,070 

OK1LM Vee"! 

21 Me 7 Me 

DIEGO EIN Soa eae 8033532) (KZ DG leaned 92,700 

RY AGiAG acs 62,1360 4X4 DH eee 63,318 

WD Zia ee 60,610 DM2ABL ....29,491 

ZSOAP OR ree 535380) BASRI deine pee 5,928 

KH6DVG A038: VICAX Wie oe 3,660 

WAS DT a vee 39,655 

3.5 Me 1.8 Me 

SEZ D)Xeaerne ire 14,940). ORT WP 473 

Wit UL ZZ fae ne 3,128 

U.S.A. Runners-up 
Alle Bandera i W3GREO.-s cntohenne 446,208 

28 Mc WSWZi oO oirti Panis 36,000 

la WIG en IWS) Ei ee ee tend 58,330 

{45M Gate ss. KGBIVG ea! 27 Sra 99,912 

MCA oe WSEGIXE ay. ue roam 66,240 

SONnINY (GY adeeb ra WORN ES. Aa ea 1,034 

W3MCG “ 4,407 40 16 231WswzQ “ 89,075 195 73 102 
W3KYF “ 3.498 38 24 29|W5BUK “ 59.679 142 73 98 
K3KMO “ 3,136 33 21 28|WSLIT “ 6104 47 23 33 
K3AIG “ 2,324 31 12 16\W5LGG 28 30,294 137 27 54 
W3LSG 28 39,440 178 25 55|K5UYE 21 O52 pg laa ig 
W3AYS “ 14,628 114 22 47/W5KCG 14 33,250 131 32 63 
W3QQL “ 81946 53 21 42/K5DGI “ 30/452 121 33 59 
W3QZ “ 7,497 57 20 31/WSPM “ 9.882 62 24 30 
W3HWE “ (432 15 8 8siWsBOS “ 8.392 64 292 35 
W3MFJ W5EJT “ 4,025 41 14 21 

21 58,330 219 28 67 “Wess ae rir untae 
eet a Be aia tty Gy ca|WOIBD. ‘A 281,060;4) 30108 mie 
Hees 943 1 K6CTV A 184,338 361 78 120 

K6RTK “ 64,196 77 42 42 
W3JTC = ee Gos 6 a KOBWX 7. oie 20y AG hie Oa 
W3ZBG “ 47,840 153 35 go|/W6UQQ © 34,454 118 46 61 Reere ta Rabie aes er ou BORK 34,006 121 45 53 
eh 525 15. W6EKZ “ 29,190 96 46 59 

35) soph gIWOWX: -* 20,00%e etecoin 
WeyC “ 90,097 98 42 45 

W4YHD A 513,720 524 124 236/WOQDE (= 3,555 82 | 20) 25 
WAKXV ‘139,612 262 983 126| COBH (2,015 25s 13iads 
W4AZK “ 78.010 199 49 96|VAM 26 Se Or Oa) Wr ig e'eag re sae 21 (WOBSY 21, 11,6826 75 oemeae 

} 08 19 12 Wbwepr « 4798 99. 15 17 
W4RVW K6EIV 14 991912 273 40 98 28-14, 457 83. 21 AO on) ee Cae cael onateee 
W4PLL “ 14213 91 21 40/K6VTO 80,26 et anes 
eee t a K6UFX ‘“ 7,605) 966 2 20S 2m K4YUD “ 3.081 32 17 29/K PNUD ee 2 47 22Neee 4 '875 4316 88 W4EEO 1800 20 13 17/86 , pepe 2 
K4ZwWR “ 1.708 24 12 16|¥ SID 4 A105 8 ODS Aes ale p08 28 es 1B lwevey < .  2906h aie 
WAJAT-21 - 49,098 191 27' “71|WOlAW 7? 20023 15a eee 
K4SXR ROSA Omen Oilige 2 lget4?|pe = 3 5 308 15 7% 
K4BQu “ 9,130 Cie Ones cay rt SS 
W4IEH “21992 30 7 17 
W4QAR “ 325 5 & 5/W7VY A 212,553 360 82 127 
W4KFC W7PGS “ 145,110 269 86 124 

14 147,852 362 37 loolW7BTH “ 5,940 39 25 30 
W4LVV ‘ 46,690 151 35 S80/W7ENA “* 4,485 42 18°: 2% 
W4BOY “ 35.616 126 36 7O\W7ZVY “ 644 291 12 11 
W40M “ 16.037 81 27 52/W70SR “ 912 16 10 7 
W40vJ “ 2.074 23 15 19/K7BIN 28 6,396 65 16 23 
W4H0S/4 WT7AHX 

“ Pie tey recy 21 6,815 57 19 28 
W4DHZ 7 41,850 181 28 62)/K7A0Z ‘* 3,885 52 16 21 
w4osp “ 6.732 49 19 32/W7PoU “ 1210 26 11 11 

W7YGN 
W5BRR A 106,863 216 81 118 14 68,572 194 39 85 
W5ZD 94.073 238 60 91|WT7CAB 6.600 54 17 27 

June, 1961 e CQ e 65 



“ce K7ADL 
'W7PLI 
W7DLR 
W7JLU 

“ 

“e 

7 

W8JIN A 
W8EV “ 
W8KC “ 
W8WZ 28 
KSHTM “ 
W8UPN 

21 
WSFGX 7 
W8IBX 

35 

WOWNV A 
WOHT Cur" 
WOMBEF ““ 
W9CLH “‘ 
WoPWwM “ 
W9YSX 21 
W9ZTD “ 
KOCUY 14 
K9ZEL “‘ 
W9OPNE 

3.5 

WOBTD A 
WOMCX “ 
WODAE “‘ 

KL7KG A 

1,375 
1,352 
364 

7,200 

368,068 
46,112 
8,305 

36,000 
1,325 

48,776 
66,240 

518 

445,831 
30,250 
13,851 
13,760 

936 
46,233 
37,980 
21,837 
20,080 

1,034 29 

62,264 152 
355179. 120 
31,239 119 

Alaska 
91,455 526 

KL7AMH/KL7 
6 37,520 330 

W4ARH/KL7 
14 

VP7NT 
VP7TBP 

VP9BO0 A 

'VEIEK 21 
VEIDB 14 
VE12Z 3.5 
VE2YU A 
VE2AKF “ 
VE2IL 28 
VE3B0G A 
VE3BMB 

VE3ES 14 
VE3JZ. “ 
VE3AGX 

3.5 
VE6GHG A 
VE6TP 14 
VE7EH A 
VE8SA 14 

KZ5TD A 
KZ5LC 14 

OX3NK A 
OX3UD “‘ 

XE1PJ 
XE1H 

A 
“ce 

YN4AB 14 

KP4A00 
14 

KP4ANJ 7 

FA3DU A 
FA9VI 14 
FASRJ 7 

Bechaunaland 
2S61F /9 

A 

8,326 74 

Bahamas 
67,311 750 
3,828 169 

Bermuda 
12,496 263 

130 
46,652 

13,884 
10,292 
7,535 79 

1,440 
4,343 
5,244 

106,536 
10,485 124 

Canal Zone 
51,847 199 
6,713 55 

Greenland 
4,199 235 

TRO" 6%) 

Mexico 
5,040 91 
4,746 220 

Nicaragua 
3,304 88 

Puerto Rico 

51,440 500 
1,760 57 

Africa 
Algeria 
8,330 80 
1,804 56 
5,928 47 

52,536 274 

Cape Verde 
CR4AX 14 12,735 138 

Congo, Republic of 
SM5KV/90Q5 

14 29,463 179 21 40 

Guinea, Republic of 
TG1A 

A 1,041,755 1497 69 166 

Kenya 
VQ4DT A 666,600 873 83 181 

66 e@ CQ @ 

Liberia 
EL4A A 267,444 680 51 

Libya 
5A3TR A 333,882 669 45 

Mozambique 
-ICR7LU A 26,370 113 

Nigeria 
ZD2JKO A 564,134 753 74 

Portuguese Guinea 
|CR5AE A 14,560 79 26 

| Reunion Island 
|FR7ZD A 52,644 200 39 

Rhodesia (Northern) 
VQ2CZ A 282,931 528 67 

VQ2EW ‘* 114,240 299 55 

Rhodesia (Southern) 
|ZE1JN A 125,292 406 42 

ZE8J0 14 51,405 260 

South Africa 
ZS6IW A 437,418 873 
ZS10 6,612 69 

ZS6APQ. 
21 53,380 

ZS6DZ 3,105 
ZS2H!I 14 157,311 
ZS6AJO “* 23,880 

2 Sudan 
ST2AR A 810,650 917 

39 

26 

270 
69 8 

547 
202 

| Swaziland 
\ZS7M 14 25,752 154 

Asia 
Bahrain Island 

|MP4BCV A 32,900 168 

9 Burma 
XZ2TH A 101,760 334 

Cyprus 
74,664 250 
68,694 225 

India 
158,175 
84,320 

85,432 

82,340 
29,394 
20,894 

Tran 
98,552 

Israel 
539,090 
245,700 459 

73,280 295 

41,635 
184,460 
63,318 

Japan 
239,921 
62,469 
54,450 
38,610 

34,668 

25,610 

24,408 f 

20,5195 122,33) 
Ay eee: 

900 77 

28; ree 
046 66 

,370 

181 
,784 

848 

851 

TO Ome 16 
,148 A 

546 

22,464 
19,764 

ZC4AK 
Ze4cT. “ 

> 

VU2RM 
VU2XG 
VU2BK 
VU2NR 
VU2AT 
VU2CK 

343 
235 

EP1AD 278 

4X4MB 
4X4FS 
4X4J0 
4X4LC 
4X4FA 
4X4DH 7 

JA1VX 
JATAD 
JA2XW 
JAIPAT “ 
JATKY “ 
JAIBTH “ 
JA2WB “ 
JAMAQ ‘ 
PAHO es 
JAICBZ “ 
JA9BE 
JADAP 
JA4AQR 
JAICPM 
JA@AG “ 
JA5MU “ 
JAIDSI “ 
AG ans: 
JA4EE 

6\JAIBCP “ 
37|JAIBK 28 

JAZEK 28 
JALBWA 

28 
JAIBLE « 
JA3KM 
JAIEM “ 5,508 
JAIBZV “ 5,947 
JA1BUN 704 
JATIU 260 
JA2CG 994 
JAICQ 564 
JAZ APY 694 27 
JA2AIT 054 
JAGPN 946 
JA3RQ 860 

ce 
HH Heep ROOD 

12,120 
Eg 6,125 

June, 1961 

117 

180 

120 

288 

9|UAMEH ““ JASATP “ 798 14 10 35,934 248 } 
TNSOW ak. 768 14-11 13/UA9VxX--“ OTD Elis 2 De 
JASAAC <“ 546 16 6. 8|UA9BZ 28 /3,266 57 7 
JAIBLZ “ 252 8 5  TIUA9DT 21. 39,655 187 22 
JALAAT “ 3 4 2  1)UA@SO- “| 9,600 (76 14 
JA3AA 21 7,160 69 18 22|UA@BP 14 172,674 582 33 
JA5JS ‘ 2,208 36 11 13\/UA9DM “ 17,010 124 15 
JAQIW 14 81,180 342 32 58/UA90B ‘“ 15,290 112 20 
JA2DN 14 48,544 241 27 47/UAMRD “ 7,714 92 17 
JADFQ “ 33,603 188 28 41/UAMAH “‘ 5,050 77 15 
JALCIN 33,465 190 24 35/UA@KZB 
JAVABS) “Pp 52M Gusmsates ce AL OO Os al 
JATWB 14 11,070, 99 20 25 Geo: 
JAIBKY ‘* 10,208 101 18 26) yreFB A 304,764 524 65 
JATBN. < “<9:880) 98k 18) 2, <a 

Pa oy Sen iGtoT 

Ae pide, Pog ee UL TIEN hasty 20 Lage 
JAGZV “ 4,360 50 17 23/ULTKAD X 
JASGR. “ Ws Bites peg os) 14 5,312 68 9 
JALACA. ‘ STG -1.00 AG ye 6 Tad 
JA1LYL 7 17,328 123 22 35/UJ8AG 14 126,920 496 25 
JASFC 7 14,135 116 24 31 
JASLN 7 11,952 107 21 27 
TANG 1 ese Ome Some l meS Europe 
JAILR: “ep eee 6 sete le 
yAIcwa “ | 35960, 51-16) 20 Aland Island 
JA3BEK “ 3,596 3 16 I5/QHONE A 5,192 92 14 
JAICZG ‘* 8,104 44 16 16 OHONE “ 2,607 5 12 

JATXM | Dol Adee sels cee 
JASBGF “- 9-110 1 
eed “ vans i i a OEIRZ A 243,908 372 91 
JAICID “* 1,800 33 12- 13) 0B3NH Be rpsstes MET 28s 
JASCAF “ 1,600 30 13 12/0E3WB14 5,226 115 & 
JAGAKU “ 1,584 35 11 13/0B1WO “ 3,528 85° 9 
JATAKC=<6 al 440 eOS eto mel Belgium 
JAIDUH “ 1,219 22 11 12\onacm A 4,230 63 18 
JATVI “1,140 27 10 10\gnawE 14 12,921 151 18 
JA1CUM “ 7192" 260 89. V9 ; 
JATAKQ “ COLO BAIS 33 Bulgaria 
JATAEN “ 510 25 6 4|LZ2KKZ A 33,488 284 24 
JAICKC “ 425 18 9 g|LZ1KDA ‘* 13,632 174 16 

JAIFOR ‘‘ 297 19 6 5|LZ1WD 28 17,700 153 19 

JAGAKV “ 180 7 5  3{LZ2KLR 
TAI Ce 850 owl on ao 14 3,876 91 7 
JAQNB “ 16 2 2 g|LZ2KBA 7 23,260 305 14 
JAIBTG LZIKGZ “ 16,250 231 14 

35 928 g 6 6|LZ2KSB “‘ 8,299 158 g 

KA2JL A 135,660 371 54 79|LZ1KBG “ 3,712 104 8 
KA2RJ 14 10,373 96 17 24 Grats 

Lebanon SVOWZ A 18,954 192 20 
OD5CT A 205,326 400 54 129 ; 
OD5LX ‘190,784 392 47 129l quae, rope hee 3a 

Oman OK20R A 101,516 515 36 
VS90A A 107,060 286 37 88|0K1JX 92,040 352 48 

Ryukuyu Island OKIAMS - 
KR6JM A 131,651 322 72 97 : 41,293 215° 41 
KR6LJ “ 116,224 383 62 66)9K1AEH a 

Taiwan oKiMG “39,754 174. 41 c , (4 F 

BV1US 14 6,984 94 15 21llociKwr 

U.S.S.R. “35,733 201 36 
Asiatic|OK3FQ “ 32,574 175 36 

UAQDN OKIRX “ 31,605 198 28 
A 1,114,695 1146 93 266/0K1GO ‘ 22,110 132 33 

UAMAG “ 70,902 319 35 66|/0K3KGW 
UAOKSB ame Wile te lay Se): 

“« 37,671 232 34 53!0K2IN “ 15,903 134 26 

John Thompson, W1BIH—Last year’s Trophy winner a 

New England’s leading contestant, concentrating or 

weak one. 



“Gunter Heinzen, DL6EN—Making final adjustments to 

his tri-band quad which made him world high man on 

he 
a 
K3KFE 

K2YU 
K1KNL 

1KIV “ 

73,357 

41,988 3 
28,428 : 

22,464 
19,247 

15,984 2 
11,832 
4,788 

3,745 
817 
798 

6,594 

3,060 
589 

13,860 

10,062 
6,633 

6,156 

5,957 

5,363 
3,648 

3,270 

3,204 

2,828 

133 
124 

168 

155 

www > 

21 me. 

Denmark 

46/922NU A 57,784 303 
S4/074RT “ 22.540 186 
9 |OZ9N. 21 1,742 31 
5 plOZ3CF 14 9,001 143 
20'028KB 190” *3 
24/073GW 7 840 23 

re England 

97/G3FPQ A 410,176 606 
G3FXB ‘ 328,656 546 

99|G2DC 168,432 332 
94\G3NET “ 47,344 250 

G3MPR “ 31,395 190 
g/G3FTQ ‘* 29,400 177 
G3IKY “ 28,767 124 

79\G3KHT “ 19,190 130 
G3MWZ “ Drove hb 

g2|G4CP 28 35,760 231 
53 G5RP st a iy Fy is th 

G3KKP “ 15,168 128 
Bg|G3EUR “ 2,625 42 
54/G3EYN 21 37,453 238 

G2AJB 14 10,608 131 
40|G8DI ‘“ 6,683 133 
46 G3WP oh DoDD ii =f 

30/G3LET 7 23,433 183 
GSISKa ee Bonu 

oe Finland 
15/OH1TN A 95,418 343 
33/0H50N A 62,626 227 

OH27ZL ‘ 38,367 179 

29\0H2FS “ 27,025 181 
14/OH9PF “ 25,704 130 

OH6AA “ 24,717 224 
34/0H1VA “ 21,669 220 

OHTNW ‘“ 19,404 129 
37/0H3NM “ 10,336 107 
98|0H2BZ “ 9,576 71 

OH5SG “ 8,280 95 
29/0H3AD “ 6,188 83 

OH2FT “ 2,622 40 
Z1/0H9QB “ 1,914 37 

OH3NY “ 1,728 28 
31/0H3TD “ 1,020 31 
26/0H2CP “ 850 53 

OH3VG “ 380 20 
25/0H2RD “ 340 15 

OHEUD “ 235 17 
23/0H3VX “ 48 10 

OH3SG 28 2,802 34 
23/0H2QV 21 7,800 88 

OH3WL “ 924 42 
26/0H8RA “ 760 / 9 

0H2MQ14 33,176 294 
21/0H2PM “ 22,557 235 

OH5NJ “ 21,600 152 
14/0H3TE “ 20,898 141 

0H200 “* 10,659 144 
B/OH3PX “ 3,395. 85 
S\OH9PA “ 646 26 
5|OHSPG 140 11 

HH 

AOMNwRao NS 

OH7NF 7 
OH2DW ** 
OHGRC “ 
On2CcD 

FOMS A 
F3ML“ 
F9BB uf 
F2P0 es 
SIN S 
F2AS i 
F8vO 28 
F8SQ 21 

DJZ3KR A 
DL7AA A 
DJ2IB A 
DLTDF 
DLTBQ 
DJ4DN 
DL6WD 
DLTEN 
DJ4EJ * 
DJ4S0 
DJ2SK » “ 
DJ5BV “‘ 
DLOOS “* 
DL7BK 
DL1GN 
DL9KP “ 
DM2BEL 

DLTCF 
DM2ABE 

DL1XS 
DJ2IV 
DL9OL “ 
DL8CM ‘* 
DISYUL 
DLS8DL 
DM2ACM 

DJIUE 
DLIYB “‘ 
DJ2SL “ 
DEUYA 2 
DLORP “‘ 
DLIEA “ 
DL3BP 
DM2BDN 

DM3XFC 

DJ5QK 
DLEMK 

DJ40P  * 
DL6DF “ 
DL6EN 21 
DL7BA “ 
DL3TW ““ 
DL3WT “‘ 
DISVOQ\( 
DJ5FZ  ** 
DJ5IH, * 
DLITE = 
DM2AHM 

DJ2MN 14 
DJ3WU “ 
DL9OW 
DM2ABL 

DLIJW 
DJ5KN “* 
DJ2XP “ 
DJ2RE “ 
DLN 
DJ3WE 

ob5 
DJ2DT ~“* 
DLIES “ 
DM3YCM 

DL4BU 7 

ZB2AD A 

SVOWI 
SVOWQ 1} 

HA1KSA A 
HA7PZ A 
HA8KCU 

“ 

7,728 142 1 1 
2,465 . 79 ii 

1,200. 31-7 
90 13 8 

France 
221,850 664 49 
68,983 3840 34 

18,576 148 21 
16,600 132 27 

2,150 50 6 

3876 20 6 

600 20 6 

10,131 132". 21 

Germany 
299,904 532 82 
171,430. 336°. 71 
167,535 370 68 

“1345750258 72 
96,000 294 51 

83,720 253 61 
81,549 305 39 

72,924 206 61 
D3,37D 248 36 

49,140 262 37 

335192 159 39 
31, O97 2ht- 31 

25,953 169 31 
25,403 98 45 

24,961 196 27 
212805 117% 229 

ACL. L896 423 
18,810 1384 27 

16,458 206 20 
15,456. 92; 32 
P458235102- "31 
1453829 82 32 
ICY Sa) G) ee) 

11,508 102 30 

8,360-109 21 

6,468 60 23 

5,025 68) 17 

AO eso weed! 
ALOTD: (DT, 28 
4,224 42 20 
Bea O Ora one Li; 

1,680 29 10 

24 e424 10 

390 30 4 

224 19 4 
96 10 4 

19,437 121 20 
13,884 105 21 
6,628 69) 16 

80,353 327 31 
74,865 290 29 

16,324 116.- 18 
7,749 87 13 
Cpl ia 0-16 

4,917 55 14 
2,825 48 9 

800 24 8 

705 17 9 

48,348 263 31 
2,720 86 6 

700 34 ty 

29,491 277 19 

2661-2 16— 1-7 

G,o02 941 7 

1,958 68 4 

ibe Ae iY 

850 48 4 

13,770 267 g 
760 42 4 

740 382 ¢ 

578 37 4 

25,254 330 15 

Gibraltar 
71,298 314 32 

Greece 
343,938 785 77 
63,370 300 —35 

Hungary 
69,708 253 48 
42,300 340 26 

19,920 168 31 

BASCH SOS! 5; LOOM 55 35 24 
QO/HABAW “© 125090 152 15 
Q3/HA5BI “ 9,398 79 26 
6/MAISB ** . 4047 71 17 
HAQOS “ 3,772 74 17 
HWA5FO “ 3,139 85 18 

125)HASFY “ 3,080 67 13 
T5HAGNC “ 1,596 56 11 
84) HAGKNB 
She ‘ot 1, 568) oA) 
19/ HA4KYB 
11 i 703 41 5 
6)HA4YB LOds Pee 

22)HA8WS 7 6,771 165 7 

180 Iceland 

146|TF3AB A 20,033 146 20 
151 
173 Italy 
109|11TEB A 20,610 133 30 
121 Jan Mayen Island 

78| LALNG/P 
116 A 7,958 113 15 
89 
98 Netherlands 

89|PAOTAU A 230,307 450 68 
90|PAMLOU ‘‘ 162,214 424 60 
92)PAMYN “ 16,147 115 25 
88/PAOPPW 
82 6:5 76rO0Rein 
47|PAOPAN 

Es lee PA) <i 
68|PABATY 
63 14 21,483 203 19 

PAOSNG 
Bs o- 7, 896. e4ai 
54/pA@VV “ 2,290 60 7 
SOPAMJAL “ 1,568 40 7 
57 IPAOWAC 
44 Us 629 19 8 
54/PAONIC 7 10,824 194 10 
55/1 PABVB 

3.5 12,212 251s 
43/pAMLY “ 11,382 249 6 
a PAOTA “ 940 49 4 

a Northern Ireland 

7 9|GIZAXI 
rT 28 14,040 139 12 

16 Norway 

11]LASHE A 66,341 273 46 
LAGU “ 18,414°127 26 

9ILA20G “ 7,904 95 19 
SILA2Q “ 7,645 96 14 

37 Poland 

31/SP8FZ A 128,336 314 62 
2llspgye “ 108,853 267 58 
60\sp9KAD “ 16,654 113 34 
64 spgAAT “ 12,948 127 20 
35\sp3np ‘ 10,788 191 18 
28\op7waz “ 2,914 45 12 
B8lispoKY 28 2,349 27 18 
W9ispgak “ 1,742 94 12 
16/spg9pH “ 1,386 25 9 
SlsporF 21 11,934 106 22 

SP6BZ “ (4,932 76 12 
8\spqjF 14 34,120 268 23 

71)spgapu “ 11,580 143 16 
26)spgag “ 10,640 209 13 
15ispoqs “ 5,852 125 11 

Sp20Y <“ 2,352) 68 7 
S8/spgKAF 7 21,285 287 14 
6/op7Jx “ 17,019 228 14 
2T\spepr “ 11,781 201 10 
SAISE2C0 = <7 WG; 60" LS demane 
20\spont. “« 3,772 65 9 
13\spors “ 3.930 70 9 

Spoyr “ 1,254 67 6 
37Isp6KA 630 14 7 
ISlspom 320 12 5 
21 SpsAHZ “« 195) 15, ee 
13|SP2DX 
Ae 3.5 14,940 308 7 

SP2BK “ 10,906 264 9 
SPSMJ 5.616 153 6 

7o|SP5AGU “4,060 146 5 
spon “ 2,880 103 5 
SP6UK “ 2,175 76 4 

189 
106 Roumania 

YO9CG A 37,986 336 20 
1O9|YO3RK “ 18,144 177 20 
74| YOGKBA 

“ 10,730 115 18 
4glyo2BU “ 10,296 94 27 
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YO3ZR 
YO2BQ 35%" 
YOGAW 
YO5AF 
YO3FD 
YO3FN 
YO3LM 

~ YO3AC 
YO5LI 
YO3RN 
YO6XB 
YOOIG 
YO2CX 
YO2FYV 
YOSME 
YO4Z) 
YO2BB 
YO8DD 

3.5 

ITIAGA A 
IT1TAI 7 

EA1GZ A 
EATGR “ 
EA3IH 28 
EA3KI “ 
EA5FU 14 
EAICS 7 

SM5BLA A 
SM7QY A 
SM5XX “ 
SM2ABX 

SM7EH 
SM5UQ 
SM5BDY 

“ 

“ SM7MS 
SM5AEV 

“ 

“e SM5UU 
SM5LL 28 
SM5VY “‘ 
SM5AJU 

21 
SM5BFE 

SM5AJR “* 
-SM2COL 

“ce 

SM5AQI ‘ 
SM7TTV “ 
SM5ATK 

14 
_ SM5TW 

‘ 

SM5AHW 

~SM5AHL 

SM7AMV 

SM6ARH 

SM5BEU 
“e 

SM5BAS 

SM7AIL ‘ 
SM4TU “‘ 
SM5AFN 

“er 

“ee SM5BP 
SM3AGD 

7 
SM3BEl 7 
SM5CAK 

SM5CCE 1 

SM6CWP iy 

SM5CMP i 

SM5BOU sf 

SM6CMR ' 

SM8CNN zy 

SM5CGN 

SMG6BWQ 

68 

10,230 
8468 
8.588 
1,856 

44,714 
14,535 
1,075 

28,842 
8,464 
6,653 
2,790 
2,108 
1,344 

546 
518 
425 
240 

3,600 

322 
154 
113 
62 
48 
44 
37 

38 
24 
16 

119 

Sweden 
131,182 
36,156 
9,063 

7,480 
4,895 
4,655 

2,444 
2,360 

216 
102 

6,615 
2,992 

15,860 

5,700 
5,324 

4,495 
2,584 

819 

27,468 

18,300 

15,860 

15,630 

10,192 

6,946 

6,344 

3,034 
2,604 
1,296 

225 
198 

11,102 
5,895 

4,026 

3,636 

3,067 

2,164 

1,568 

1,536 

1,482 

449 
141 
93 

81 

58 
70 
44 

13 
8 

119 
112 

114 

84 

98 

74 

38 

49 
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3 SM6MZT 
ae 736 29 eelky 

SM6CJK 
2s 7261 SB, nant 

SM38CGR 
. 558 32 4 14 

SM6CCO 
on 558 33 4 14 

SM38CCM 
F <é ie ala 4 ) 

3/SM3VE 
woe 6,965 210 5.30 

SM3ARB * “‘ 152365166 3.) 6 

SM6JY 15225, 150. 4 21 

SM38SV_ “‘ 792 49 a 15: 

SM5CZK 
RY 595 36 38 14 

Switzerland 
HB9OMO A 137,124 321 73 161 
HBOZY 79, 805 275 47 98 

HBOUD: “815838. 170) -38% 193 

HEIIG 25,839 Loire som be 

HB9QA ‘* 11,767 192 9. 82 

HB9ODX 
21 20,500 159 14 36 

HB9NL “‘ 3,996)" \61 Fe AS 

Wales 
GW3J1 A 85,118 391 36 110 

Yugoslavia 
YU30S A 94,990 451 42 119 
YU3ZW <‘ 5,264 64 16 40 

YUIAG 14 41,096 314 24 64 
YUISF ‘“* 7,344 130 8 40 

YU38YW 7 405 29 Cs 

U.S.S.R. 
European 

UA3FG A 127,846 408 57 137 
UA8LI “ 91,800 432 35 118 
UAINA “' 89,527 291 55 126 

UA4IF “ 79,968 307 49 98 
UA1KBA 

6 98) FOOLS 32 68 
UA38YR “ 19,552 196 34 70 

UASFT ‘* 12,180 145 20 40 

UASROV-* 10125) 9h 62, 54 

UA38GO “ 1,456 35 6 22 
UA38GH  “‘ 986 24 12) 17 

UA4PA 14 50,372 281 29 69 
UA3RM ‘* 12,546 168 14 37 

UA3MC ‘“* I702> 38!  1T -26 

UA3WX “‘ Ies33y +69 IME: 
UA3AT ‘“‘ 836° 27 fee 3 
UA3IZ 7 1,500 52 6-0 19 
UASKET 

A 806 27 8 18 
UAICE ‘“‘ 544 32 4 13 

Estonia 
UR2A0 A 137,034 451 59 148 
UR2AT ‘“ 101,304 438 48 120 
UR2BU “ 8,486 71 25 49 

UR2DX 7 7,399 132 9 40 

Latvia 
UQ2AS A 113,740 427 47 141 
UQ2AN “ 59,764 297 388 96 

Moldavia 
U05AA A_ 61,824 304 44 94 
U05SA 14 10,700 166 13 37 

Ukraine 
UB5FJ A 517,920 988 89 243 
UB5WE “ 463,556 889 80 209 
UB5IC, <“* B,09 8, 184 112 veo 
URSA "<6 104 13 3 5 

White Russia 
UC2WP A 25,600 206 29 71 
UC2AR 14 7,301 96 14 35. 

Oceania 
Australia 

VK2GW A 326,696 593 76 118 
VK2APK 

14 55,944 282 28 44 
VK3ADB 

A 45,360 214 34 36 
VK3YD 14 5,800 60 17 23 
VK3TL ‘‘ 5,616 78 13 18 
VK3APV 

SS 5,460 67 14 14 
VK38XB “‘ 5,148 58 15 18 
VK4SD 14 5,680 52. 418)— 22 
VK4XW 7 3,660 68 10 10 
VK5JT A 12,628 102 23 21 

VK5MF “ 
VK5RX 

5,920 

14. 9,780 76 
VK5LD 7 720 15 
VK6RU A 260,678 486 
VK7SM A 58,236 235 
VK7KA 

14 13,912 110 

Cook Islands 
ZK1BS A 161,025 475 

Fiji Islands 
VR2DK 14 24,332 195 

58 21 21 19 

17, 28 
7 

73 114 
BBE in sy | 

21 26 

© 

54 59 

PIN eA 
Hawaiian Islands 

KH61) 
KH6DVG 

A 894,615 1419 

40,138 234 

H + 143,070 549 
KH6DMO 

“54,492 355 
KH6CXY 

*1950385 154 

Midway Island 
KM6BV A 45,674 384 

New Caledonia 
FK8AH A 122,322 405 

New Guinea 
A 127,595 335 

New Zealand 
ZL2AWJ 

VK9OXK 

224,245 468 
149,055 536 
47,696 204 

ZLING 
ZL3US 
ZLIAFW 

29,448 151 
ZL2AYJ 

14 71,315 305 

Niue Island 
ZK2AD 14 7,280 94 

92,123, 

25 

34 

23 

36 

61 

34 

20 

16 

61 

64 

62 
48 
41 

37 

30 

14 

DU7SV A 29,750 212 
Wake Island 

KW6DG A 412,594 836 

South America 
Argentina 

LU5DDF 

LU7AU “‘ 
LU5AQ 14 

48,867 196 
59,136 261 

PY1ADA A 421,544 
PY1IFM “ 
PY4GA 21 
PY40D 14 224,316 
PY2BZD * 5,024 
PY4ADC 7 

CE1AD A 
CE3LV 21 14,013 
CE3AG “ 

Colombia 
29,316 236 
12,789 156 

32,172 261 

Paraguay 
ZP9AY A 121,000 472 
ZP5JP 21 34,802 191 

Uruguay 
CX7CO0 A 153,036 491 
CX1FB ‘“ 65,700 300 
CX9AJ 28 31,488 259 

HK7ZT A 
HK3AH “‘ 
HK1HV 

14 

6 
CX2C0 14 370,139 1032 34 
CXT0P Se7 425 Sit 

Venezuela 
YV5AGD A 32,712 105 
YVOBI ees 3,610 64 
YV5AK 14 72,657 306 

MULTI-OPERATOR 
Single Transmitter 

North America Asiatic Russiab 
.195,075 509 41 944 UADKAR 

Philippine Islands 

A 54,945 201 

25 25 

81 10 

5 

49 
10 
27 

United States (Club Station) ) 
K1DIR ... 31,460 126 55 66|UA9KOG ..126,288 389 53 91 | 

(K1DIR, K1CLT, K1HVV) (Club rr 
W2HZY .. 97,495 189 81 104|UAMKJA . 95,760 388 86 

(W2HZY, W20ST) (Club Station 
W4NUC .. 69,440 208 38 86|UAOKAE . 95,390 427 32 

(W3AFM, W4A0, W4FFV) (Club Station) 
K41GZ . 42,336 137 47 79/UA@KID . 70,090 524 23 36 

(K3CCJ, W4DEC) (Club os 
K4TEA ... 3,846 39 15 39/UA9KGA . 29,028 214 36 4 

(K4TBA, K4TKM) (Club Station) | 
W5AZB ... 70,300 181 58 90 Azerbaijan 

(W5AZB, W50SW, W5TH)|UD6KAB .350,217 694 56 igp 
K5UKR 13,452 84 36 40 (Club Station) 

(K5UKR, K5SEK, K5UKQ) Georgiat 
WOGHM/6, 400,425 515/114 167 /NEGKAF . < 87,168 320° 254 ant (W6GHM/6, W6FUF) 
WG6ILP ...143,260 289 75 115 (Club Station) | 

(W6ILP, W6DFY) Kirghiz’ 
WAGHQR . 81,056 209 65 84)/UM8KAA .111,572 416 31 75 

(WAGHQR, W4CTL) (Club Station) 
Canada Turkoman) VE4JB ... 31,380 360 37 33/UH8KAA .147,312 167 40 $4. 

(VE4JB, VE4MF) (Club Station) | 
a eoIeoe Andres Islands Uizbek | 

DHCA td 22001700 a18 9/UIBKAA .. 81,028 325 2) | 
(YNICAA, HK@AT) E : <4 

. ur Africa ee 
Eritrea Se | ETQUS ... 34,928 166 24 5o/ON4EC ...110,292 497 41 115, 

(W4DMS, K8SNA) (ON4EC, ON4BU) | 
French Morocco Bulgaria 

CN8JR .171,756 490 34 g3/LZ1KBA ..520,416 867 84 204 
(CNS8JR, CNSHX) (Club Station) | 

A LZ1KSZ ..287,416 636 79 217) 
1 (Club Station) | 

Sapa LZIKSP ..212,280 614 62 170 
(Club Station JAIHD ... 1,980 39 10 8|LZ1KBD .. 97,800 455 41 | 

Saudi Arabia (Club Station) | HZ1AB ...277,100 642 44 119|L7Z2KSK .. 18,755 278 14 41 (WAGCAD, W4PEC, K4WTG) (Club Station) 
U.S.S.R. ns _ |LZIKDP .. 15,282 222 14 40 

rmenia (Club Station 
UG6KAA .178,312 500 34 90/LZ1KDM . 13,360 221 10 a 

(Club Station) (Club Station) 
[Continued on page 124] 
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Bx DX DY DX DX DY DX DX” 
URBAN LE JEUNE, JR., W2DEC 

BOX 35, HAZLET, NEW JERSEY 

The following certificates were issued during 
the period between March 12th, 1961 and 
April 12th, 1961: 

WAZ 
D. G. Shephard 
Jim Hambright 
Robert E. Thornton 
L J. McDougall 
B. King 
C. A. Moline 
Walter Hullenhagen 
Rudolf Staehr 
Alfons S. Strzelecki 

WPX 
Dave Carpenter 
Bud Frohardt 

CW 
W9DVZ 
W9GFF 

PHONE WPX 
XEI1AE Fernando L. Vallarta A. 
K9EAB Cliff Corne 

WPX 
George R. Caron 
Jim Zvolanek 
L. Tuckey 
Jim M. Hoots, Jr. 

SSB 
W1EQ 
W29WIO0 
VE6TF 
K4PUS 

Letters 

The following letter from K®GEN describes 
the operation of 6W8CB/MM: 
“6W8CB/MM, formerly FF8CB/MM is the 

radio station of the adventurous twenty-nine 
foot long, ten foot wide, Danae IJ, on its trip 
around the world which will take another three 

to four years. 
“Their story of adventure is very interesting, 

in that they built their small yacht themselves 
in Dakar, Senigal, now their home port, hence 
their 6W8 call, even though they are French. 

They lived on their yacht for a year to accustom 
themselves, and find out their absolute neces- 
sities. They sailed from Dakar and took 23% 
days to reach Martinique, F.W.I. It was entirely 
by sail and they did not use their engine. They 
had planned on eating a lot of fish, but only 
caught one very small one on the whole trip. 

“Their transmitter is home brew, 50 watts 

(a.m. only) rig, with a Geloso v.f.o., to a verti- 
cal antenna. Their receiver is a BC-312 Tele- 

funken. 
“They plan on being in the West Indies visit- 

ing the various islands for most of this year and 
will sail toward the Panama Canal in December 
in order to catch the season of few storms for 

their Pacific crossing. 

“Claude is an Electrical Engineer and Claud- 
ine has been a school teacher. He speaks only 

French while she uses French, Spanish and Eng- 
lish. She feels that her English is very poor, but 
we think it quite good. At times while visiting 
with her she would resort to a Spanish word or 
two when she could not think of it in English, 
as we know a smattering of Spanish. 

“I am sure that the amateurs throughout the 
world will check in on them and be of aid to 
them wherever they might go on their travels, 
in that very small craft.” 

Don, W6AM, received the following letter 

from HM1AJ, and I wonder if some of the gang 
would like to lend a hand to KARL. 

“As you have read in OST, we have succeeded 
to get the ham licenses in the last August and 
there are 19 ham stations here in Korea. They 
are: HM1IAA thru HM1AN, HM2A0O, HMIAP, 
HM4AQ, HM9A/p and HM@HQ. HM9A/p and 
HM@HQ are the club stations of the Korean 

Amateur Radio League, Inc. Headquarters. Now, 

HM@6HQ is the fixed HQ station and HM9A/p 
is the portable station for the expedition, emer- 
gency and exhibition. 

“Now, the purpose of this letter is to ask you 
some help for these HQ stations. Unfortunately, 
we could not prepare rigs of these stations yet, 
because all members of KARL are too poor to 

set up the stations in their HQ. That is, we have 
only call signs of HQ stations and we have to 
borrow the transmitters and antennas and re- 
ceivers, when we need the special operation. 

“Dear OM, can you help us by sending small 

This fine looking husband and wife team is Gudny, 

LA3AH, and Lief, LA4Y. Their transmitter is home 

brew 50 watts on all bands. (Tnx Helge Blucher) 

CQ e June, 1961 e 69 
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The newly installed 11AFS in operation. Their first 

CQ netted a UA3 in Moscow. 

equipment for the HQ stations? We need not 
the high power rig, because our a.c. power line 
is very poor. We think about 50-80 watts rig on 

all band shall be most convenient for HM@HQ 
and about 30-50 watts portable rig for HM9A/p. 
We would be very happy, if you can send us the 
transmitters and receivers for the HM@HQ and 
HM9A/p. I think you can send us them from 
your used equipment that you don’t use at 
present. 
“HM9A/p will be operated at the Dokdo 

Islands which are located about 140 miles East 
of Korea and there are no men except about a 
dozen policemen who are protecting the Island. 

However, there are many difficulties for this op- 
eration plan, such as the strong wind in the East 

Sea, financial problem and the rig of HM9A/p 
and HM@HQ. HM@HQ also should be operated 
to make continuous contact with HM9A/p. The 
licenses for the both stations are issued on the 
frequencies of 7-144 mc bands c.w. phone, f.m. 
and s.s.b. However, they are mostly operated on 

17, 14, 50 mc with c.w. and a.m. signals. 

“Tam very sorry for asking this of you but I 
believe you can understand our difficult condi- 

tion and I hope to hear from you as soon as 
sossible. Vy best 73, 

Cho Dong-In, HM 13J 
Miadong 559-8, Seoul, Korea 

It looks as though Tore, LA8LG, has just snagged 

a good one from his Oslo QTH. Does anyone know 

the make of the receiver? You’re right . . 

Lorentz. (Tnx Helge Blucher) 
his ia 

e CQ e June, 1961 

Sees act 
z . 

“PS. My rig is homemade 2E26 single trans- 

mitter with 15 watts input on 7, 14 and 50 mc 
band and receiver is homemade 10 tubes super. 
Antenna is folded dipole constructed with 300 
ohms TV feeder.” (Tnx NCDXC) 

FC Corsica: DL9PF and DL7AH will oper- 

ate from Corsica this summer. This is the same 
team that operated as PXIPF last summer. 

FQ8 Gabon Republic: FQ8AL is the only 
active station from this new country. Look for 
him on 21 me phone. (Inx DXer) 
HB Lichenstein: There is a good chance 

that all HB9 stations operating portable in 
Lichtenstein in the future will use HB@ prefixes. 
HB9AA would be HB@GAA. (Tnx DXer) 

E 

“ oe 
Meet Art, G3MDW, a handicapped ham who oper- 

ates his rig right in his own “Candy Cabin” Variety 

store. A Panda Cub 25 watt transmitter with a 

S-640 receiver does a fine job with a Mosley Tri- 

bander. A long wire is used on 160. You fellows 

with a ‘sweet tooth” should surely get acquainted. 

(Tnx W1BB) 

HK®@ Malpelo Island: HK@TU was recently 

activated for three days by W9EVI and company. 
W4EEE was the first contact from land. It 
should count as a new country. QSL via Swani 
Radio Club, Harvard, Illinois. 

HV1 Vatican City: The following letter from 
Dom, HVICN, will explain the recent delays 
in receipt of HVICN QSL’s. 

“Dear OM: As you are no doubt aware, 

HVICN has not been able to send out QSL 
cards for a long time. This has been a situation 
beyond my control and that of my QSL man- 
ager, Max Meyers, W2BIB. However, the situ- 

ation has now been rectified. During the past 
week, we have mailed out almost 2000 cards 
which were supplied through the kindness of 
Mr. Bill Halligan, Sr. of Hallicrafters. This 
should take care of all the cards which we owe 
to this date. 

“In order to handle promptly all future QSL 
requests, we are inaugurating a new QSL system 

at HVICN. Henceforth, I shall mail by air to 
W2BIB every week a duplicate of the station log 
of HVICN. Max will then send out to the bur- 



This neat station belongs to Per, SM7CKJ, the DX 

Editor of the SSA QTC. (Tnx K6BX) 

eaus via air mail, cards for all contacts made 
from HBICN. These cards will be stamped by 
Max with a facsimile of my signature which I 
have sent to him. 

“With the great demand for cards from 
HVICN, this is the only practicable way I can 
see of handling the situation. 

I would appreciate your conveying to your 
readers my regrets for the long delay in getting 
out the long overdue cards, and to assure them 
that in the future all QSL cards will be on the 
way to the various bureaus within days after 
contacts are made.” 

Sincerely 73, 
Domenico Petti (HVICN)” 

Look for HVICN on twenty s.s.b. about 
1600-1900 GMT on Saturdays. 

KH6 Kure Island: There is good news for 
the fellows that missed KH6ECD during his 

recent trips. A license test has been given to 
one of the Loran techs and he is now awaiting 
his call. It will not be KH6ECD. The gear is 
there; all that is needed is an antenna. He is 

looking for phone patch outlets. (tnx WGDXC) 
KL7 Pribilofs: KL7AGX is reported active 

from Pribilofs Island near Alaska. There have 
been operations from this Island in the past but 
to my knowledge none have been submitted for 

DXCC credit. When measured from the main- 
land, Pribilofs is just over 250 miles, which is 
the minimum required for separate country 
status. So don’t pass up KL7AGX. He is QRV 

on 14 mc. 
KS4 Swan Island: A group of W4 hams are 

planning an expedition to Swan Island in July. 
All bands phone and c.w. will be used. 

PK Indonesia: Lest there be any doubts, the 
following is from Cliff, W8OLJ:—“I have never 

operated /PK ashore—regardless of the rumors. 
The Indonesian Government will not allow it.” 

_ VK9 Norfolk Island: VK2ANB is now oper- 
ating from Norfolk Island as VK9GP. (Tnx 
WGDXC) 
VP8 South Georgia: VP8EL, who has oper- 

ated on 14 mc c.w. is located in South Georgia. 

Does anyone know the present QTH of VP8BK/ 
LA1RC? 
VQ8 Chagos Island: VQ9HB will be operat- 

ing from Chagos as VQ8HBC by the time you 

read this. He will QRT around the end of June. 
UAI Franz Josef Land: UAIKED is operat- 

ing from Alexander Island which should be 
close enough to Franz Josef Land to count for 
DXCC. In a letter from RAEM, Ernst advises 
that the operators from this station will not re- 
turn until August at which time QSL’s will be 
sent. 

eer 

Hel, DL1QT, who is finishing up 2% years in TA 

land will shortly be on with a new 100V/75S-1 

combination. Despite all possible effort Hel could 

not get operating permission in Turkey. (Tnx K6BX) 

3A2 Monaco: DL4PI and DL4FX will oper- 
ate from Monaco in June using a KWM-2. (Tnx 

DXer) 

5N2 Niger Republic: G3JKO will be return- 
ing to SN2JKO about the time you read this. 
You might remember him as ZD2JKO. (Tnx 
DXer) 

60 Somali Republic: 602RS went QRT in 

March and is now G3LOE. (Tnx Andy Rugg) 

160 Meters 

W8GDQ, Willie Waite, of Wellington, Ohio, 

is to be ocngratulated on making WAC on 160 
meters—clinching it by QSOing ZC4AK_ for 
Asia, after painstaking schedules over a period 

[Continued on page 102] 

The 22nd meeting of the CLRC in 

Tokyo with visiting firemen KA2USA 

left front and KA2NK right front. 

Fifth from the right, middle row is 

JAIBWA, the secretary of the club 

who supplied this picture. 

June, 1961 e CQ e 



George GOcoeS W3ASK 
11307 Clara St., Silver Spring, Md. 

LAST MINUTE FORECAST 

The forecast indices for the month of 
June, shown in the Propagation Charts 
following the predicted times of openings, 
are expected to be related to day-to-day 
propagation conditions in the following 
manner: 

Above Normal Below 
Normal Days Normal 
Days June 1-5, Days 

ForeeastJ une 12-15,10-11, 16- 21, June6,9, Days 
Indices 26-28 22-24 June 7-8 

EB 1h 
E 

Distributed 

E 
D- 
B- 

E E 
C C-D 

A—Excellent circuit with strong steady 
signals. 

B—Good circuit, moderately strong 
signals, with some fading and noise. 

C—Fair circuit, signals fluctuating be- 
tween moderately strong and weak, 
with moderate fading and noise. 

D—Poor circuit, signals weak, with 
considerable fading and very high 
noise level. 

E—Circuit not possible. 

General Conditions 

10 Meters: Sharp increase in short skip open- 
ings up to distances of approximately 1300 miles 
as the occurrence of sporadic-E propagation 
reaches a seasonal peak. Very few DX openings 
expected. 

15 Meters: Sharp increase in short skip open- 
ings between approximately 750 and 1300 miles 

due to sporadic-E propagation. A few DX open- 
ings expected to some areas of the world during 
the afternoon and early evening hours. 

20 Meters: This is expected to be the best 
band for short skip openings between distances 

e CQ e June, 1961 

of approximately 400 and 2300 miles during the | 
daylight and early evening hours. On some oc- 
casions the band is expected to remain open 
throughout the night hours for short skip open- 
ings. DX openings to many areas of the world 
are expected to peak during the late afternoon 
and evening hours. A second peak should occur 
for an hour or so after sunrise. 

40 Meters: Optimum band for short skip 
openings up to about 400 miles during the hours 
of daylight and up to approximately 2300 miles 
during the hours of darkness. Fairly good DX 
Openings expected to many areas of the world 

during the hours of darkness despite seasonally 
high static levels. 

80 Meters: Best band for openings up to about 
200 miles during the daylight hours. During the 
hours of darkness fairly good short skip openings | 
are expected up to approximately 2300 miles. 
DX openings to some areas of the world are alse 
expected during the hours of darkness, especi- | 
ally when static levels may be lower than usual. 

160 Meters: Seasonally higher static levels are 
expected to reduce the number of openings on | 
160 meters as compared to the winter and) 
spring months. During the hours of darkness | 
fairly regular openings are expected out to about 
2000 miles. A few DX openings considerably 
beyond this distance are expected, especially 
when static levels are lower than usual. DX, 
openings have a tendency to peak on this band| 
just before sunrise. During the daylight hours 
intense solar absorption is expected to limit! 
openings to groundwave distances of less than 50) 
miles. 

This month’s Propagation Charts contain } 
band opening predictions for short skip circuits } 
up to 2300 miles, and for circuits between the} 
mainland and the states of Hawaii and Alaska.| 
DX predictions for June were contained in} 
Charts appearing in last month’s column. | 

| 

Sporadic-E 
Sporadic-E propagation peaks during the} 

months of June and July. Based on previous ob-- 
servations made throughout the United States, | 
10 meter openings resulting from sporadic- E| 



BAND 

Western 
USA 

~ TO: 

Eastern 
USA 

|" (METERS) 50-250 Miles 

CQ SHORT-SKIP PROPAGATION CHART 

UNE AND JULY, 1961 

LOCAL STANDARD TIME 

250-750 Miles 750-1300 Miles 1300-2300 Miles 

NIL 

NIL 

NIL 

7 A-11A (1-2) 
11A-5 P (2-3) 
5 P -9P (3-4) 
9 P = 12M(1-2) 
12M-7 A (0-1) 

9A-SP (0-1) 

6A-9A (0-2) 
9A -4P (0-3) 
4P - 8 P(0-2) 
8P-6 A(0-1) 

4A-9 A (1-2) 
9A -4P (1-4) 
4P -10P (1-3) 
10P - 4 A (1-2) 

7A-8A(2) 
8 A-2P (3-1) 
2P -SP (3-2) 
5P -9P (4) 
9 P - 12M(2-4) 
12M- 3 A (1-2) 
3A-6A(1) 

6A-9 A (0-1) 
9 A-1P (1-3) 
1P-5 P (1-2) 
5P-6A(0-1) 

6A-9A(2) 
9A -4P(3) 
4P -8P(2) 
8 P -6A(1) 

4A-9A (2) 
9A-4P (4) 
4P - 10P (3-4) 
10P - 4 A (2) 

7 A-8A (2-1) 
8 A -2P (1-0) 
2P -5P (2-1) 
5 P -§P (4-2) 
8 P - 12M(4) 
12M- 3 A (2-4) 
3A -5A (1-3) 

6A -9 A (1-0) 
9A - 1 P (3-0) 
1P-5P (2-0) 
5P-8P() _ 
8P-6 A (1-0) 

6A -9A (2-1) 
9A -2P (3-1) 
2P -4P (3-2) 
4P -8 P (2) 
8P -6A(1-0) 

5 A - 8 A (2-3) 
8A -9 A (2) 
9A-3P (4-2) 
3P -4P (4-3) 
5 P -10P (4) 
10P -1A (2) 
1A -5 A (2-l) 

7A-8A(1-0) 
8 A-2P (0) 
2P -6P (1-0) 
6P -8P (2-1) 
8P -98 (4-2) 
9'P = 2:A (4-3) « 

2A-3A (4-2) 
6A-7A (1-2) 5 A-7 A(2) 3 A-5 A(3-2) 

5 A -7 A(2-1) 

7 A - 10A (4) 7A-8A (4-1) 7A-8A(1-0) 6A -7 P(0) 

10A - 4 P (4-3) 8 A - 4 P (3-0) 8 A-4P (0) 7P'=9 P AL-0) 

4P -7 P (4-2) 4.P =7 P (2-1) 4P -i7 P (1-0) 9P - 11P(3-2) 

7P -9 P (4-3) 7, P= 9:P* (3) TOP OP (3 cl) 11P - 2 A (4-3) 

9P -7A (4) 9P -4A (4) 9P - 11P (4-3) 2A - 4 A(3-2) 

4A -6A (4-3) 11P - 2 A (4) 4A -6A(1) 

6A-7 A (4-2) 2A-4A (4-3) 

4A-6A (3-1) 
6 A-7 A (2-0) 

8 P - 10P (4-1) 8 P - 10P (2-1) 8 P - 10P (1-0) 5 A - 10P (0) 

10P -12M(4-3) 10P - 12M(3-2) 10P - 12M(2-1) 1OP - 12M(1) 

12M-3 A (4) 12M- 3 A (4-3) 12M- 2 A (4-3) 12M-2 A (3-2) 

3A-5 A (4-3) 3A -5-A (3-2) 2A -3 A (4-2) 2A-3 A (2-1) 

S5A-7 A (4-1) 5A-7A (1-0) 3 A -5 A (2-1) 3A-5A (1) 

7A-9A(3-0) 7A-6P(0) 5A-8P (0) 

9A-6P (2-0) 6P -8 P (1-0) 

6P -8P (3-1) 

ALASKA 

Openings in Alaskan Standard Time** 

15 Meters 20 Meters 40 Meters 80/160 Meters** 

4P-7P(1) 2A-6A(I) NIL NIL 
Sipe =P td) 

TF = 9 RQ) 
9 P= 11P (1) 

oP -9 P(t) 2A-6A(1) NIL NIL 
5 P -7 P(1) 
7P=9IP (2) 
9P -11P (1) 

6P-8P(1) 7TA-3P(1) ITA-SA(l) NIL 
8'P-= 9) Pi(2) 3P-6P(2) 
9 P - 11P(1) 6 P ~ 10P(3) 

10P - 12M(2) 

12M-2 A (1) 

**There are four different time zones in Alaska. This Chart is based on 
standard time in the zone from Skagway to 141 degrees west longitude, 
Time in this area is equivalent to: 

Eastern Standard Time minus four hours; 

Central Standard Time minus three hours; 

Mountain Standard Time minus two hours; 

Pacific Standard Time minus one hour. 

HAWAIL 

Openings in Hawaiian Standard Time * 

10/15 Meters* 

2P-S5P(1)* 
7A-2P(1) 
2P-5P(2) 
5P-7P(1) 

4P-7P(1)* 
8 A- 12N(1) 
12N- 4 P (2) 
4P -7P(3) 
7 P-9 P(1) 

20 Meters 

3P-5P(2) 
5 P'- 8 P (4) 
8 P - 10P(3) 
10P - 2 A(2) 
2A-4A(3) 
4A-6A(2) 
6 A-3P(1) 

3P-5P(2) 
5 P - 8 P(4) 
8 P - 11P(3) 
11P - 3 A(2) 
3A-6A(3) 
6A -8 A(2) 
8A-3P(1) 

40 Meters 

7P-9P(1) 
9 P - 11P(2) 
11P- 1 A(1) 

7P-9P(1) 
9P-1A(3) 
1A-2A(2) 
2A-4A(1) 

80/160 Meters** 

8P-9P(1) 
9 P - 11P (2) 
11P - 12M(1) 
9 P - 11P (1)** 

8P-9P(1) 
9P-1 A(2) 
LA-2A(1) 
9 P - 12M(1)** 

Taseutetty 

HAWAII (con'd.) 

Openings in Hawaiian Standard Time * 

TO: 10/15 Meters* 20 Meters 40 Meters 80/160 Meters ** 

Western 11A - 4 P (1)* 2P-5P(3) 6P-7P(1) 7P-8P(1) 
USA 4iP= 7 PIK2)* SP -9P (4) 7P-8P(2) 8 P - 9 P (2)\ 

7P -8P(1)* 9 P - 12M(3) 8 P - 2 A(4) 9P-1 A(3) 

7A -9 A(1) 12M-4 A (2) 2A - 4 A(2) 1 A- 2 A(2) 

9 A - 11A(2) 4A -6 A(3) 4A-6A(1) 2A-SA(1) 

LILA - 3 P (3) 6A-8 A (4) 8P-9P(1)** 

3P -6P (4) 8 A - LOA(3) 9 P - 12M(2)** 

62 =7:R (2) 10A - 2 P (2) 12M-2 A (1)** 

7P-9P (1) 

* Hawaiian Standard Time is equivalent to: 

Eastern Standard Time minus five hours; 

Central Standard Time minus four hours; 

Mountain Standard Time minus three hours; 

Pacific Standard Time minus two hours. 

FORECAST INDICES 

Circuits Forecast To Open: 

(1) Less than 7 days during each month of forecast period. 

(2) Between 8 and 13 days during each month of forecast period, 

(3) Between 14 and 22 days during each month of forecast period, 

(4) For more than 22 days during each month of forecast period, 

Where two forecast indices are shown within a parenthesis, the first applies to the 

forecast for the shorter distance range, and the second to the forecast for the longer 

distance, 

A-A.M, Pomebi Mie N - Noon M - Midnight 

See the ''Last Minute Forecast'’ at the beginning of the column for the relationship 
between the Forecast Indices and the day-to-day propagation conditions expected during 

the month of June, 1961. 

*Indicates times for expected 10 meter openings from Hawaii to other areas of 

the United States. 

**Indicates times for expected 160 meter openings from Hawaii and Alaska to 

other areas of the United States. 

The CQ Short-Skip Propagation Charts are based upon a CW effective radiated power 
of 75 watts from a half-wave dipole antenna, a half-wave above ground. The Charts are 
valid through July 31, 1961. These forecasts are based upon basic propagation data 

published by the Central Radio Propagation Laboratory of the National Bureau of Standards, 
Eoulder, Colorado, 

propagation should occur for approximately 
30% of the time during these months, while six 

meter openings should occur for about 5% of 
the time. While sporadic-E openings can occur 
at any hour of the day or night, they most often 

occur between 8 A.M. and 2 P.M. local time. 
Here’s a tip that’s worked out very well during 

the past years for determining when 6 meters 
would open as a result of sporadic-E propaga- 
tion. The geometry of sporadic-E propagation is 
such that as the skip distance decreases on 10 
and 15 meters, the highest frequency that will 

be reflected by the sporadic-E cloud is increas- 
ing. When stations are heard less than 500 miles 
away on 10 meters, or about 400 miles on 15 
meters, the chances are very good that 6 meters 

will open in the same general direction, with 
stations being heard from about 1200 miles 

away. 

Computer Propagation Predictions 
The Central Radio Propagation Laboratory of 

the National Bureau of Standards announced 
recently that is has successfully applied com- 
puter methods to the preparation of world maps 
used for predicting high frequency radio propa- 
gation conditions.* 

These contour maps, based upon ionospheric 

1Jones, W. B. and Gallet, R. M., “Ionospheric Mapping 
by Numerical Methods”, Telecommunication Journal, 

No. 12, Dec. 1960. 
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World map of F2 layer critical frequency contours constructed by means of electronic digital computer 

techniques devised by the Central Radio Propagation Laboratory of the National Bureau of Standards. 

The data shown on the map is for midnight GMT, December 1957. Mapping ionospheric contours by 

computer methods is expected to increase the accuracy of high frequency radio propagation predictions. 

data collected from ionospheric sounding sta- 
tions throughout the world, have been issued 

monthly by CRPL for nearly twenty years.’ 
Until recent success with computer methods, 
these maps had been constructed by hand, with 

points being plotted manually. With the rapid 
increase in the number of ionospheric sounding 
stations throughout the world, from a few dozen 

to more than 100 during the past few years, 
manual construction of the ionospheric maps 
became increasingly slow and tedious. 

After five years of research, CRPL scientists 
worked out methods for utilizing electronic 
computers for plotting the ionospheric contours 
more rapidly and more accurately than can be 
done manually. The new maps of the iono- 
sphere, produced by an electronic digital com- 
puter installed recently at CRPL’s Boulder Col- 
orado headquarters, are expected to be published 
monthly beginning later this year. 

Construction of more accurate ionospheric 
contour maps should be of considerable interest 
to readers of this column, since the Propagation 
Charts appearing in this column are derived 
from the basic maps published by CRPL. The 
greater accuracy expected from the computer- 

constructed ionospheric contour maps should 
result in a corresponding increase in the accuracy 

2*Basic Radio Propagation Predictions, CRPL Series D, 

published monthly by the Central Radio Propagation 

Laboratory, NBS, Boulder, Colorado. 
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of the predictions that will appear in this column 
in the future. 

Sunspot Cycle 
The Zurich Solar Observatory reports a 

monthly sunspot number of 51 for March 1961. 

This results in a 12 month smoothed sunspot 
number of 97 centered on September 1960. 

A smoothed sunspot number of 74 is pre- 

dicted for June 1961 as the present sunspot cycle 

continues to decline. For those who can remem- 
ber, the present level of solar activity is about 
the same as occurred during the summers of 
1940 and 1951. Propagation conditions this sum- 
mer should be much the same as they were dur- 

ing both those years. 

Sunspot Story 

Check the Table of Contents of this month’s 
CQ for the third and final installment of “The 

Sunspot Story; Cycle 19; The Declining Years.” 
After discussing some additional high fre- 

quency propagation parameters that are influ- 
enced by the solar cycle, the concluding install- 
ment of this special three part report by Jacobs 
and Leinwoll contains a band-by-band forecast 

of what propagation conditions will be like dur- 
ing the next five years of declining solar activity. 

Don’t miss the final installment of this special 
report which should be of interest to all radio 
amateurs. 73, George 



ham clinic 

Taking Care of Your Recorder 
Last month we covered the use and choice of 

tape recorders. This month, we will cover some 

aspects of trouble-shooting and maintenance of 
the units-which most hams buy. 

Like any other electro-mechanical device, the 
tape recorder needs periodic maintenance if it 
is to perform at top efficiency. 

Lubrication 
One of the things either “over-done” or not 

done at all (when required) is lubrication. Some 
manufacturers use sealed motors in their record- 
ers which (technically) never require user lub- 

rication. On the other hand, some recorders do 

contain motors that need lubrication; if over or 

under-lubricated, damage can result. 

Lubrication instructions should be carefully 
followed. If a special type of grease or oil is 
called for, use them! This is important! 

When lubricating any mechanical portion of 
your recorder, be careful that you do not inad- 
vertently put grease or oil on rubber drive belts, 
capstans, pressure rollers, tape guides, etc. If you 

do, immediately clean the affected parts with a 
good harmless solvent and wipe them thoroughly 
dry with a good soft lintless cloth. 

When possible, always lubricate moving parts 
when they are moving. If this is not done, the 
“start up” can throw grease and oil where it is 
not needed. 

Be careful that oil is fed slowly into its cup or 
input hole. More tape recorders have been dam- 
aged by over lubrication than by any other 

cause. 
If a motor begins running too hot, first check 

the lubrication. 

Mechanical Adjustment 
Seldom will the average home-type tape re- 

corder need special mechanical adjustment, un- 
less the controls have been roughly handled, 

forced or operated incorrectly. 
Spring tensions should not be disturbed. If a 

spring seems defective, don’t try to tighten it up 
by making it shorter—it should be replaced. Re- 
member that the part upon which it is exerting 
pressure can and does wear too. . . perhaps it 
may need replacement instead of the spring. 

jack (headphones). 

i 

Head position is important and should be 
checked when the head is cleaned. Usually how- 
ever, the head(s) is mounted with a couple of 
screws—check these for tightness, unless the i in- 
struction book indicates otherwise. 

If slippage of certain wheels seems apparent, 
check them for excessive edge lubrication before 

CHARLES J. SCHAUERS, W6QLV/4 
CQ, 300 WEST 43RD ST., NEW YORK 36, N. Y. 

you look into possible mechanical trouble such — 
as loose shaft set-screws etc. 

When major mechanical mal-functioning is 
evident, it is best to take the recorder to an aus 2} 

thorized service dealer—he has the experience 
and tools to do the required repairs and/or ad- 
justments correctly. 

Trouble-shooting 
Vacuum tubes are the greatest source of tape 

recorder trouble and should be suspected first 
when the recorder output is low, the sound is 
distorted, there is poor erase action, hum, or no 

recording. 

The amplifier used in any recorder is treated 
as is any Other a.f. amplifier as far as trouble- 
shooting is concerned. Whenever possible how- 
ever, always make exact replacements of resis-~ 
tors, condensers or any other part which may 
play a major role in shaping frequency response. 

Here are a few trouble-shooting tips to help 
you localize and cure the wsual troubles en- 
countered in tape recorders: 

No Recording—check all input devices (mi- 
crophone etc.). Try a different input channel; 

check the recording head as well as its input 
connections. Check RECORD-LISTEN (reproduce) 
switches for position and proper operation— 
clean all wiping contacts. Check tape and head 
contact as well as head positioning. Check am- 
plifier output into head. Check for defective gain 
controls. Check all tubes. 

No Reproduction—check all tubes. Check 
head and amplifier input; check amplifier speaker 
and its connections. Check head positioning and 
gain controls. Run known well recorded tape 
through machine. Check for open monitoring 

Check reproduce switch 

connections. 
No or Bad Erasure—check bias oscillator 

tube, erase coil and tape positioning. 
Hum—check for defective tubes (especially 
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the rectifier); check for a bad filter capacitor 
and/or shorted filter reactors; poor input device 
grounding; open socket grid connections and ex- 

terior hum pickup. 
Distortion—check amplifier, head, and input 

devices, tape ride; and whether or not you 
plugged your input device:into its correct jack 
(high or low impedance). Think: did you re- 
cord too heavily—too much gain? Distortion is 
best checked by introducing a good sine wave 
signal at different frequencies, i.e., 40—14,000 

cycles or so to the input of the recorder and 
with a scope check the amplifier output; then 
record and check the recording with the same 
scope. For more accurate distortion measure- 
ments, a square wave input can be used. Im- 

proper recording is the greatest cause of dis- 
tortion. 
Wow and Flutter—check head positioning, 

correct tape “ride through” (sticking or uneven 
travel); check the tape take-up mechanism and 
reel drag. (Note that these two troubles are hard 
to find without special equipment.) Of course 
wow and flutter can be heard in a finished re- 
cording if bad enough. On the other hand, there 
may be just enough of each introduced to defy 
quick “ear detection.” If the recorder is used to 

reproduce a pure sine wave for checking pur- 
poses, the scope will show distortion of that wave 
which may be undesirable if accurate measure- 

ment is desired. 
Treat recording heads gently! When cleaning 

them with a good head cleaner use a soft lintless 
cloth, never use a screwdriver within the cloth, 
it may be magnetized and give you a lot of trou- 
ble. Generally, when a recorder is taken to a 
good repair shop, each head is demagnetized as 
a routine matter. A head that is magnetized 
above a certain level will also introduce dis- 
tortion. 

Magnetic Tape 

Taking care of your tapes is another matter. 
They should not be stacked one on top of the 
other. Remember, you are handling magnetized 
tapes! One tape can magnetically “influence” 
another! Of course it would take a long time for 
any tape to affect another when they are con- 
tained in the usual cardboard container. But to 
be safe, store your tapes so that they do not 
come in contact with each other. 

If a tape breaks it is relatively easy to splice 
when the commercial splicing devices are used. 
But a broken tape usually means rough handling! 

Every manufacturer of recording tape likes to 
say that his tape is absolutely the best; but take 
it from me, the differences in the lower priced 

tapes are so small they need not be considered. 
On the other hand, there is a fine difference be- 

tween the higher priced tapes, but to detect it, 
an elaborate lab setup is required. No manufac- 

turer can honestly tell you that one can “hear 
the difference” using the same recorder. . . it 
cannot be done! 

Surplus tape? Anything that is surplus has 
been superseded by something better. Stick to 
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the well known brands and you can’t go wrong. 

The trouble-shooting of transistor recorders is 

similar to that for tube sets but a lot more diffi- 

cult. More transistors are “cooked” by putting 
batteries in tape recorders backwards than for 
any other reason. The same precautions taken 

when servicing transistor radios must be used 
when working, around transistor recorders. A 
friend of mine not too long ago found this out 
the hard way. Using an ohmmeter containing a 
221% volt battery he proceeded to check out a few 
circuits in the TR recorder and wound up re- 

placing 3 transistors! 
Whether you own an inexpensive or expensive 

recorder and use it around the hamshack, I know 
that you’re having a lot of fun many hams are 
missing. It is the recording of the rare things 
that makes owning one very worthwhile. Happy 

recording! 

On Surplus 
Now that Ken Greyson, W2HDM has ceased 

writing the monthly SurPLUS column, many of 
the letters relative to surplus that would nor- 
mally come to him now come to HAM CLINIC. 
To be frank with you fine readers, our surplus 
file is mighty thin and we are hard put to answer 
the questions we receive. 

We can tell you where to find original surplus 
technical information, schematics etc., but we 
have little or no modification information ex- 
cept that which has already appeared in CQ. 
For this, we can only give you the proper refer- 
ences. 

Although we have modified and used many 
items of surplus gear, we are not the surplus ex- 
perts that Ken is. So to be fair to you and to our- 
selves, we must request that you confine your 
questions on surplus to already published mate- 
rial or queries relative to schematic sources etc. 

For those of you looking for diagrams, in- 
struction books etc., we know of no place better 
to obtain them than at Bill Slep Surplus Co., 
P. O. Box 178, Ellenton, Florida. If any readers 
can suggest anyone else who has a wide range of 
technical information on surplus gear at a rea- 
sonable price, please send us the address with 
full info and we will publish it here. 

Due to the lack of space we cannot publish 
individual requests for surplus information as 
was Ken’s policy. 

Please Help! 
When you write Ham CLINIC be sure to in- 

clude a self-addressed stamped envelope . . . this 
is only fair. Surely you can spare a stamp and 

envelope if the information you seek is worth- 
while. Help us to help you—remember the 
stamp and envelope! 

On CB Equipment 
Ham CLINIC receives many letters from hams 

concerning their CB equipment . . . fine! How- 
ever, if a non-ham writes in, his answer is given 
“Sth priority.” Our technical file on CB equip- 
ment Is growing and as time goes on, we will be 

\ - 



in a better position to help the CB boys. Note 
to manufacturers: send Ham CLINIC your in- 
struction books, schematics and service notes, 

we can use them to help out your ham customers 
as well as you. If you will do this, we will be 
glad to send you the letters we receive on your 
equipment (with names deleted of course). 
Here’s a chance to improve your product. 

Confidential 

All letters to this column are treated with re- 
spect and held in confidence. No letter goes un- 
answered unless you forgot (as many do) to 
include you return QTH. Full credit for techni- 
cal items is always given the writer. After letters 
are answered they are destroyed . . . we do not 
have enough file space for them. So when writ- 
ing again about your original query it must be 
restated. Do not expect us to remember your 
correspondence as one ham did whom we re- 
cently met at a ham gathering. “Say I’m the guy 
who wrote you concerning the NC-183. Remem- 
ber me?” We were sorry to say no, but we have 

received many, many letters on this particular 
set relative to modifications etc. 

For a quick answer, confine your letter to one 
question. 

Observation 
When our Editor, Arne, is kind enough to 

pass on to me for possible publication in the col- 
umn certain, short items or incomplete articles, 
you can bet I give them close attention. But in 
all too many cases recently, the material re- 
ceived has either appeared before or is not clear 
enough for a re-write. If it is at all possible to 
“save” the piece received, I do so. 
Observed—many hams do not feel that small 

items are worth much trouble . . . and how 
wrong they are! It is the little tid-bit of informa- 
tion .. . the unusual approach . . . the unique, 

that is of major interest. 
Advice—typewrite your copy when possible 

(double-spaced). Make sure your photographs 
are glossy and clear. Draw your diagrams with 
a pencil or pen, but make them readable. Write 
your material as if you were writing a personal 
letter to a fellow ham. Be informal, but accurate. 

Questions 
HQ-170—‘“When I first purchased my Ham- 

marlund HQ-170 receiver it worked beautifully. 
Then about three months later it started to 
drift. I checked it all over carefully but could 

not determine the cause. Any suggestions?” 
First of all, remember that component aging 

does have an effect on frequency stability. Al- 
though manufacturers try to obtain “aged” com- 
ponents they are not always successful, and they 

do everything they possibly can to keep drift 
down. Then too, sometimes parts of “guaran- 
teed” tolerance are not exactly what they should 

be. 
If your receiver has a serial number of 1913 

or less, Hammarlund has a modification kit 

which will definitely improve the stability of the 

. 

high frequency oscillator. The cost of the com- 
plete modification of the high frequency oscil- 
lator circuit, involving all new oscillator coils, 

a new oscillator rack and band change switch, 

plus all new trimmers, re-inspection and com- 
plete alignment and test will be $25.00 plus 
shipping charges to and from the factory at Mars 
Hill, N.C. 

If you are an expert technician and have good 
test equipment you can obtain the kit with 
schematic (not pictorial) and a new instruction 

manual, for $12.50 plus shipping charges. 
Before you ship your receiver to the factory 

you must obtain return authorization forms. 
Personally, I'd ship the set, and then I could be > 
certain that the work was done properly. 

Diode Rectifiers—‘Is it necessary to use 
matched silicon diodes in a bridge rectifier cir- 

cuit? Also, do you have any tips in using these?” 
It is always a good practice to use diodes act- 

ing in tandem that have similar characteristics; 
especially similar front to back resistance ratios 
and power rating. You can see what would hap- 
pen if you used diodes having large different 

FBRR, sooner or later you would have a replace- 
ment problem. Equalizing with resistors is not 
a good solution. But to protect diodes some re- 
sistance in series with each one should be used: 
The manufacturer will generally supply the val- 
ues of resistance best used with his products. 
Suggest you write to the “ham’s friend” Inter- 
national Rectifier Corp., El Segundo, Calif. for 
full info on the use of silicon diodes as rectifiers. 
They have a book for $1.50 that is a “dilly.” 

Parasitic Choke—*What caused the parasitic 
choke in my final amplifier (813) to burn up? 
My final tank is a pi circuit.” 
When a parasitic choke literally burns up it 

means that you’re having final tank coupling 

difficulty, i.e., bad impedance match to your an- 
tenna and/or a very high s.w.r. This business 
about reflected power is no choke, . . . er joke. 
The old 32V’s popped parasitic chokes anytime 
an 80 meter doublet was used on 10 meters. A 
pi network docs not guarantee full load into any- 

thing it is coupled to... that is a myth! 
Mobile Noise—‘I have a rig in my Volks- 

wagon and the only noise I get is from the 
wheels. I checked this by turning off the motor 

and coasting; when I stopped, the noise stopped. 
What gives? What’s the cure?” 

Deflate your tires, then introduce some graph- 
ite powder into them. Fill them back up to 
normal pressure—bet your noise has disap- 
peared! See my article: Noise Elimination, May 
1958, CQ. It covers noise in the VW and other 

sports cars. 

NC-270 Receiver—‘“I accidently pushed my 
NC-270 off the edge of the operating desk onto 
a rug covered floor. There apparently wasn’t any 

damage, but now I am experiencing dial slip- 
page. What happened, and what can I do to cor- 

rect the slipping?’ 
Although the drive mechanism on the 270 is 

adjusted at the factory for smooth effortless op- 

[Continued on page 114] 
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SSB DX HONOR ROLL 

CQ SSB CERTIFICATES AND STICKERS 

Worked 50 Worked 125 

K6UJV K9WUR W1ORV  WILLF 
ST2AR KOVYL WéPGI G2BVN 
G3NUG KO@DNI K2JFV W2VCZ 

K6HFZ W4UWC 
Worked 75 

G3NUG  K3AMC Worked 150 
W3AYD  W8USP W2QKJ K2JFV 
G8KS W5KC XE1AE WILLE 

W2NUT 
Worked 100 

DJ3CP K1IDW Worked 175 
OEIRZ W3ATV W40PM 
G3FKM SMS5DW 
G3NUG W2wJs Worked 200 
OZ7TFG WILLF W6WNE W6RKP 

XEICV 

Re: Grounded Grid 

In our April column we printed a letter from 
Wayne, K4ZZV/HR2WC, outlining an easy 
way to add a.l.c. to your sideband rig. In spite 
of our giving Wayne a new call, he has once 
again come up with a lively discussion which is 
reprinted below. 

“About a year or so ago I decided to redesign 

and rebuild my s.s.b. linear amplifier from its 
original | kw p.e.p. input to this talked about 
but few can explain 2 kw p.e.p. input. A 
grounded-grid circuit was decided upon because 
there are certain simplifications and_ straight 
forward operation to this class of circuit. It may 
not be quite as simple though as some hams 
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Irv and Dorothy Strauber, K2HEA/K2MG; 
12 Elm Street, Lynbrook, New York 

- 

seem to think, judging from the articles on 

grounded-grid amplifiers that I have seen pub- 
lished. It takes a little more than a tube and a 
tank circuit for a low distortion, stable grounded 

grid amplifier. The one point that is little stressed | 
is a proper cathode input circuit; of course there | 
have been articles on how to wind filament | 
chokes and low capacity filament transformers 

or where to buy them. This however only solves 

one problem and there the matter generally 

rested. 
“The simplification that I had in my amplifier 

was the use of a pair of cathode type tubes with 
an average input impedance of about 60 ohms. 
No filament chokes, no special transformer and 
no matching of impedance. In the first stages of 
modification I connected a 1 amp r.f. choke 
from the cathode to ground. If the plate choke 
has to carry an ampere or so on peaks, the d.c. 
cathode return has to carry that, plus the grid(s) 
current too. The amplifier did a very good job 
of fundamental frequency oscillating. The r-f. 

voltages were going back down the line to the 
driver tank circuit looking for a return path to 
ground. A possible solution could have been to 
have had a quarter-wave line but for quick band | 
change it is rather unhandy to change coupling 
lines too. Some commercial amateur band | 
grounded-grid amplifiers apparently cure their | 
instability by neutralization but there are a few 
more problems that this won’t cure. According | 
to Terman, the grounded-grid circuit is self- 
neutralized which is one reason that I used the 
circuit. 

“I consulted with Stu, W2ZE, who has been 
running a ground-grid amplifier for a few years, | 

and he suggested a very high-C parallel tank | 

circuit shunt from the cathode to ground. This — 
is also shown in some tube application data on 
Penta Lab. tubes. The data gave 400 mmf for 
the 20 meter band but I took Stu’s suggestion 
and made it 2000 mmf. The coil is three turns 
of #18 wire about a half inch in diameter and 
spaced for the center of the phone band. The 
LC ratio works out nicely as a similar coil can | 
be used on all bands with 1000 mmf for 15 
meters, 500 mmf for 10 meters, etc. Mounted | 
right on a band change switch section, it makes _ | 
a very compact arrangement. The heavy load- | 
ing on this tank circuit broadens it out so the 
whole band is covered without readjustment. — 
Where tubes are used whose input impedance | 
does not match the line, a pi-network is then _ 
required. The Collins 30S-1 and 30L-1 are ex- | 



| 

a 

ARRON eens; 

amples of well designed grounded-grid ampli- 
fiers using this circuitry. The amplifier is now 
completely stable and there is no reaction on 
the driver amplifier. No neutralization was nec- 

‘essary and none is required on a grounded-grid 
amplifier. In many cases the tendency toward 
self-oscillation is masked by using blocking bias 
on the tubes. Some years ago I used zero-bias 
tubes in a tank-circuit type of grounded-grid am- 
plifier. Removing the blocking bias, and with an 
antenna relay in the circuit, that removed the 
load on stand-by helping things along, I was 
surprised at the beautiful oscillator I had! 

“The more obvious reactions in the grounded 
grid amplifier are not the only reason for using 
a hi-C tank or pi-network between the cathode 
and ground. As Stu pointed out, the hi-C shunt 
tank is necessary to give a good “fly wheel” 
power regulation to the drive voltage and cath- 
ode current. Bill Orr of Eimac, told me at the 
recent S.S.B. Dinner that such a shunt tank was 
very important in order to tie down all the cir- 
culating r.f. currents; harmonics especially. 
Gene Senti of Collins said their tests showed 
such an input circuit gave a marked decrease 
in distortion products. The r.f. feeding-back into 
the driver amplifier increases the distortion of 
that stage which in turn gets amplified by the 
final amplifier. Where the final amplifier and 
driver are built as a unit, only one pi-network 
between them is necessary as the proper circuit 

Q and impedance matching can be designed for 
this application and is done in commercial 
transmitters.” 

10th Annual N.Y. Sideband Dinner 

The 10th Annual Single Sideband Hamfest- 
Banquet, sponsored by the SSBARA in New 

York City on March 21, was one of the high 
spots of the year for sidebanders. Not only was 

the newest and best in sideband gear displayed, 

but the program was the best yet. A full day of 
viewing equipment, meeting old friends and 

making new ones, was topped off by a terrific 
dinner. Stan, WA2GFV, Program Chairman, 
provided some wonderful Broadway talent with 
Frank Fontaine, TV’s “John L. C. Sivoneeay,” 

Dieter, DJ3CP, shown at his fine sideband station 

in Butzbach, Germany, who is now boasting the 

addition of a ‘‘Worked 100” Certificate. 

Just to prove he looks just as dapper as he sounds, 

here’s a photo of Mac, W2NSA, relaxing at the 

N.Y. Sideband Hamfest. 

and Calypso singer, Steve De Pass, who enter- 
tained the dinner guests. 

Bing, W2CMM, SSBARA President, intro- 

duced the Dinner Committee: Irv, W21VW; 

Mike, WA2BLH; Mort, W2KR; Art, W2CYK; 
Stan, WA2GFV; Ron, W2SUC; Kitty, K2TEX; 

Dorothy, K2MGE; Irv, K2HEA; _ Harry, 

W2JXH; and Jim, W2JVO. 
Jonathan, W2WK, Award Committee Chair- 

man, presented the “Sidebander of the Year” 
Award, a beautifully engraved plaque, to Dor- 
othy, K2MGE, who was chosen by the members 

of the SSBARA to receive the first of these 
annual awards. 

Bill Leonard, W2SKE, was presented with a 
cup by Irv, K2HEA, in recognition of his win- 
ning the members’ division of the SSBARA 

WAS Contest run in conjunction with CQ. 
Mort, W2KR, presented the lucky winners 

with their prizes, and Butch, KODWC, drew the 
ticket that made Gene, K2AJY, of Niagara 
Falls, New York, the delighted winner of the 
main prize—a KWM-2 in a suitcase with power 

supply. 
As usual, this event attracted thousands of 

sidebanders from all over the country and many 

parts of the world, all of whom agreed this was 
the best Sideband Dinner ever. 

Use and Abuse of Phone Patching 
Much grumbling has been heard recently 

about the use and abuse of phone patching. 

Phone patching is a service that we hams can 
perform in emergencies; a service that we can 

perform to link members of a family separated 
by vast distances (we are very much in sym- 
pathy with our servicemen in remote corners of 
the world whose morale can be boosted by a 
patch) with Americans away from home, in 
countries which have traffic agreements with the 

U.S., who want to assure theimselves of the 

health and safety of the folks at home. In these 
instances, a phone patch performs a useful func- 
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Tom, W5FMO, well known as Louisiana S.C.M., and 

Bert, W4MF, Chairman of the Delta Division Con- 

vention, as they greeted guests at the Chattanooga 

event. 

tion. However, we take issue with the use of 
amateur freq. to handle traffic that belongs 
on the proper MARS frequencies; with the 
phone patch pest who breaks up a contact when- 
ever and wherever he hears you request a patch; 

‘with the selfish ham who ignores such things as 
local calling areas and runs your phone bills up 
way over your budget. We could go on but we’re 

sure that you’ve heard them! 

80 

We wonder about this—‘“I’ve been trying to 
get into Elm City for three days with urgent 
traffic!” If the traffic were urgent, why wasn’t the 
phone used? Or a telegram? 

Must the ham bands resound with “This is 
W----, running phone patch traffic. A clear fre- 
quency would be appreciated?” This is a reason- 
able request and every ham tries to steer clear 
of the frequency. But, when you tune over the 
band and hear this clarion call every few kcs, 
it’s remarkable that tempers are not shorter 
than they are 

When it is necessary to run a patch, for a 
good and sufficient reason, remember that the 

patch must be properly adjusted. Too many of 
the patches we have heard have been horribly 
overmodulated and broad as a barn door. This 
does nothing to alleviate the resentment imposed 
by the use of excessive phone patching. 

In the interests of consideration and fair play, 
ask yourself “Is this patch really necessary” be- 
fore you interrupt the pleasure of another’s 
operating! 

1961 A.R.R.L. Delta Division 
Convention 

“We-all” had a real fine time in the land of 
the Magnolia Blossom and the Delta Division 
from April 7 to April 9. The convention, hosted 
by the Frye A.R.C., at the Read House in Chat- 

tanooga, was a great success and lived up to its 
advance publicity. Jamming the exhibit space to 
overflowing, hundreds of Delta hams turned 
dials, switched switches and peered into the in- 
nards of shining new equipment. Teeing off the 
technical forums were Harold Vance, K2FF, of 
RCA who spoke on “Single Sideband Funda- 
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mentals” and CQ’s SrEBAND column editors 
who spoke on “Sideband Equipment and Oper- 
ation. e 

Guests at the Banquet were temporarily dis- 
appointed to learn that the scheduled speaker, 
Dr. Wernher von Braun, was unable to appear 
but they soon perked up when Capt. Slattery of 
Redstone Arsenal presented a most fascinating 
talk illustrated by color slides on some of our 

best known missiles. 
Undoubtedly the happiest couple at the Con- 

vention (besides ourselves) were the Arcen- 
eaux’s—Arcy, KSSGK, and Mabel, K5SGJ— 

whose ticket number was the one chosen for 

the grand prize, a complete s.s.b. station. 
Our congratualtions to Bert, W4MF, General 

Convention Chairman; Charles, W4TDZ; Joyce, 

K4QNI; Bill, K4IOP; George, K4AV; Charlie, 

K4ICH; J. D., W4JVM; Jack, W4HOI; Dale, 

K4CLT; Thelma, K4TSD; Ward, W4QT; Lewis, 
K4TNE, and Stan, K4HVF, who worked and 

worked and worked to make the Convention the 
success that it was. 

Another highlight of our trip down South was 
the generous hospitality extended by Buck, 
W4TO, and his charming XYL, Elizabeth. The 
Joyners made us feel most welcome in Atlanta. 
Wallace, K4TJL, arranged a very enjoyable 
luncheon at which we were joined by Bob, 

W4MCM, Lee, K4RPK, and of course Buck, 

W4TO. Needless to say, we had quite a lively, 
interesting session, with these outstanding 
Southern DXers. 

Sideband Around the World 

How nice to meet Larry, SV@WV, on the air 

again after many months between contacts. Last 
time we spoke to Larry, in the true spirit of 

amateur radio service, he was trying to locate 
a special medicine for a gravely ill woman in 
Athens. It was good to learn from this last con- 

tact that he had been successful . . . Joe, EI8P, 

has a delightful method for QRM-free QSOs 
without breakers—he carries on his conversa- 
tions via Air Mailed tape recordings . . . Some- 

Another popular Mr. and Mrs. couple on sideband— 
Betty, K4BZE, and Blaine, W4BNF, Pres. and Sec’ty 

respectively of the Atlanta Radio Club. 



fone has been! pirating the call of John, CR9AH, 
for c.w. operation after 2100 GMT; spread the 
word that it isn’t John! ... LAILG/P has been 
“Operating from Jan Mayen on s.s.b. but condi- 
tions have not favored many contacts with the 
BU. S.A. ... Jim, VS4JT, is now in the U.K. but 
jShould be leaving shortly to return to Sarawak 
~... Only 216 stations were worked by Gamboa 
as CTIGA in Lisbon but with Adriano, CT1IP 
now on s.s.b., we’re sure many more of you have 

_added Portugal to your lists... Tony, SVOWT, 
reactivated sideband activity from Crete after 
several years of s.s.b. silence from that island 

and, despite his low power, has been making a 
lot of operators happy with a new country... 
New activity also from Faeroes Island with 
OY8RJ now being heard... According to 

Scotty, K@DQI, Bob, K3HVN, has received per- 
mission from both the Javanese and FCC au- 
thorities to operate as PK1SX starting in June 
for fourteen months. Arrangements have been 

| made for Bob’s wife to handle his QSLs from 

their home QTH. We’re keeping our fingers 
crossed that all goes as planned! 
— Philip, EL6E, provided a most interesting 

contact. He is a Canadian with the Order of 
Holy Cross and has been in Liberia for six 
months. Philip mentioned that EL6F will also 

- be joining us soon and another contact men- 
‘tioned that we should look for activity from 
Aden as VS9APH is building up an SB-10... 
“J.C.,” LUIDAB, switches his call to LU@DAB 
when he goes mobiling with his KWM-2 on his 

‘cattle ranch 250 miles southwest of Buenos 
Aires and what a nice signal he puts out on an 
otherwise dead 10 meters on a Sunday after- 

noon! .. . Hearty congratulations to the group 
who operated from Malpelo Island as HK@TU. 
From what we heard, the operation proceeded 
very smoothly despite the rarity of the country 
and the fact that this would be the only time it 
would be represented by amateur operation .. . 

- Many eyebrows were probably raised at hear- 
ing the call GI6YM/A but a chat with operators 
Bill and Cedric clarified that the “A” means 
“alternative” and that they were operating from 

a holiday scientific exhibition in the YMCA in 

i 

Lee, K4RPK, and Bob, W4MCM, two of Atlanta’s top 

sideband DXers. 

So this is how it’s done? With Brazilian soda pop? 

Jaime, PY2CK, and Art, PY4TK, divulge the secret 

of their success as two of Brazil’s top DX men. Art, 

of course, was the first PY to achieve CQ’s ‘Worked 

200” Certificate for sideband. 

Belfas 

derful demonstration of sideband. 

Band Hopping 
Bill, W2SKE, and his lovely wife, Cappy, left dur- 

ing mid-April to accompany Henry Cabot Lodge on 
a 10 week tour of Africa. The ex-Ambassador to the 

U.N. visited the African continent on behalf of the 
Institute of Internation Education and his visit was 
filmed for a CBS TV news program with Bill doing 
the narrating. The Leonard’s itinerary included 

Tunis, Kenya, Egypt, and Rome from all of which 

Bill hoped to operate on s.s.b. ... George, WA2IZE, 
submitted ample proof to substantiate his claim that 
he is “the old timer with the new call”; George was 
9BTL in Minneapolis from 1922-1927 ... Harry, 
WA2LYT, had a pleasant experience with a neighbor 
recently. Seems that Harry was getting into the chap’s 
hi-fi outfit when the volume was turned down. But, 
after checking with the volume up and not being 

able to hear Harry, the neighbor was delighted to 
learn that he had a built-in short-wave receiver to 
pick up Harry’s interesting comments. “Who needs 
hi-fi?”, he asked . . . Peter, ex-TG9PS, is now in 
Boston. We hope his s.s.b. rig, which was detained in 

customs, is now in Peter’s shack and on the air... 

Art, W4DKJ, was elected President of the Florida 
Sidebanders who meet on 3940 every Sunday after- 
noon at 2200 GMT. Congratulations, Art, we know 

you'll be a splendid President. 
Bill, WA6LDV, (ex-W7GIS, W2UBE) who heads 

up the Electronics Dept. of The Rand Corp. in Santa 
Monica, had a most interesting experience, thanks to 
s.s.b. While testing for b.c.i., a pleasant YL voice 

broke in to say that she was hearing Bill just fine— 

turned out to be Frankie, EL2AB, the same gal Bill 
had been trying to contact for six months! ... Bob, 
W3ATYV, was the first station in Delaware to get on 
sideband and that was back in 1950. It wasn’t until 
last year that Bob decided to concentrate on DXing 
and within the space of 12 months, he received his 
first 102 confirmations. Bob’s primary interest is in 
designing and building equipment rather than oper- 
ating. The rig he has been using for the past two 
years is a 28-tube transceiver comparable to a 

KWM-2 but using a pair of 4X-250B’s in place of 

a pair of 6146’s. We'll have to get a photo of Bob 

and his station and show you what some good home- 

brew equipment looks like! ... The Western Sideband 

[Continued on page 106) 
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RITY 

When we described the Twin City TU, an 
RTTY converter and terminal unit, in the March 

1961 rTTY column, reference was made to an 

unfilled octal socket. This we said was for the 

future addition of autostart. What is this “auto- 

start” business? Many fellow hams, not as yet 
on RTITY but curious about it, ask this same 

question. Let’s see if we can answer it. 

Autostart 

Autostart is one of the most fascinating as- 
pects of amateur radioteletype. It is used on 
v.h.f., usually in metropolitan areas and their 
populous suburbs, and a.f.s.k. is the mode. In- 
stead of the more common random-frequency 
operating, RTTY nets stick to one net frequency, 

on the high ends of the bands where they won’t 

bother the DX-chasers; and, where they won't be 

bothered by QRM. This, of course, makes it 
very convenient to use crystal-controlled re- 
ceivers as well as transmitters. Early RTTY nets 

on v.h.f. used the war surplus SCR-522 a.m. 
sets. Modern nets are now using commercial 

surplus police-type f.m. sets, with tremendously 
extended range as compared to the older a.m. 

sets. The “squelch” feature of these sets makes 

possible the completely noiseless monitoring of 

a channel, as their audio amplifiers are com- 
pletely cut off in the absence of a carrier. 

With the above described radio system avail- 
able, it becomes a fairly simple matter to mon- 
itor these RTTY channels with our receiving 
machines completely controlled, including the 
starting. and stopping of the motors, by any 
RTTY station transmitting on the channel. 

This, we would like to emphasize, can be a com- 
pletely unattended receiving operation. We 
don’t have to be in the shack to receive a mes- 
sage on RTTY! 

There are in general use two basic systems of 
autostart, both of which are compatible if we 
pay attention to time. The first is a continuous 
monitoring system. Receiver and TU are turned 
on and are in an operating condition at all times. 
The machine motor is turned on and off by the 
received signal. An RTTY signal on the channel 
at any time will be copied. 

The second system utilizes a time clock ar- 
rangement that turns on the radio receiver and 

the TU only at certain times. The RTTY signal 
controls the machine motor just the same way 
as in the first system. In its most simple form this 
system uses a commercial sign or light control 
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which turns on the receiver and TU at a preset 
time, say 6 P.M., and turns them off at another 
preset time, say 11 P.M. In its most sophisti- 
cated form this system consists of a more com- 
plicated clock arrangement with time delay and 
control relays. This arrangement turns on the 
radio receiver and TU at certain specified “clock 
times,” usually on the hour at preselected hours. 

If no RTTY signal is heard during a monitor 
period of about 144 minutes, receiver and TU 

are shut down until the next clock time. If an 
RTTY signal is heard, the motor of the machine 
is started and the signal is copied. The time 
delay circuits keep the receiver and TU on as 

long as the channel is active, and the motor of 
the machine is started and stopped by the sta- 
tions transmitting on the channel. The receiver 
and TU shut down only after 1% minutes pass 
after the /ast transmission on the channel. 

Both of the above autostart systems are con- 
trolled by the reception of the 2125 cycle mark 
tone. In other words, random noise, ’phone sig- 
nals, etc., on the channel must not be allowed 
to start the motor of the machine. These are the 
practical considerations in the fool proof oper- 
ation of an autostart system, and they are met 

by designing the system so that a steady mark 

tone of about 5 seconds is required to start the 

motor. An absence of mark or a steady space 
signal of about 1 to 2 seconds should shut down 
the motor. 

At this point we would like everyone who 
contemplates autostart operation to carefully 
consider the safety of unattended operation of 
equipment. The cardinal rule is, fuse every- 

thing! And, we mean fuse it intelligently. Use the 

lowest ampere rating that you can. Use “slow- 
blow” type fuses only in the machine motor cir- 

cuit. Even the electric clock timers that you use 
should be separately fused. Just one other thing: 
if you intend to use the continuous monitor sys- 
tem, make sure that the power transformers in 
your receiver and in your TU are sufficiently 

oversize to permit continuous operation without 
undue heating. A power transformer should 
never be too hot to handle. The RTTYer plan- 
ning autostart operation should have absolutely 
no qualms if he follows the above cardinal rule 
and suggestions. 

Autostart for the Twin City TU 
Figure 1 shows the schematic diagram of the 

autostart circuit as applied to the Twin City 
TU; however, it can be utilized with almost any 
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~ RTTY converter. A 6SQ7 tube was used because 
that was in the junk box. Almost any high mu 

_ triode will work. There is nothing new about 
this circuit. Originally, in slightly different form, 
it was used by W6AEE and it appeared in CQ 
back about 1953. 

Fixed cathode bias is obtained from the 
simple voltage divider. This bias is high enough 

_ to cut off the plate current of the tube. When a 
steady mark is received, the d.c. voltage devel- 
oped across the mark diode load resistor, being 
of opposite polarity in respect to the cathode of 
the 6SQ7, lowers the effective bias on the grid 

to the point where the tube draws plate current, 
thereby closing the relay in its plate circuit. The 
combination of the 10 megohm series resistor 
and the 2 mf capacitor makes it necessary for 
the mark diode load voltage to be there for about 
5 to 6 seconds before the tube conducts. When 
the mark diode voltage disappears, the charge 
on the 2 mf capacitor leaks off through the 3.9 
megohm resistor. The cut off bias from the volt- 

age divider then takes over, and the plate relay 
drops out. This takes about 1 to 3 seconds. 

Mark Diode 
Load Resistor 

To Motor 
Control Relay 

a +250V 

Fig. 1—Autostart Circuit for the Twin City TU. 

The relay K; is a 5000 ohm Argonne AR-21, 
used because of its small size; however, the more 
rugged Sigma Type 4-F is to be preferred. Sur- 
plus plate relays of up to 10,000 ohms should 
also work. Do not, under any circumstances, 

attempt to directly control the a.c. motor circuit 
with the small contacts usually found on these 

sensitive plate circuit relays. Another relay, with 
larger contacts, should be used to actually turn 

on the motor. This larger relay, of course, 
would be actuated by the autostart relay in the 

Saf 

National Federation 

The combined societies of MARTS, Inc. and 
the Florida RTTY Society is undertaking a task 
which we feel will bind all RTTYers in a united 
group. They feel, and have felt, that RTTY is 
not represented well enough with the FCC. 

They feel quite strongly that the dual identifica- 
tion rule should be eliminated for RTTY, and 
that an organized Federation of Amateur Radio- 

teletype Societies would present a strong front 
to petition the FCC in this matter and other 
matters pertaining to RTTY. 
MARTS, Inc. and the Florida RTTY Society 

would like to hear from all RTTY groups across 
the country. All comments in this matter should 
be sent either to D. L. McMullen WGATM, Sec- 
retary MARTS, Inc., 1404 So. Spring Street, 

W(ZB, Les Benson, St. Louis, Mo. 

Independence, Mo.; or to Fred DeMotte, 

W4RWM, Box 6047, Daytona Beach, Florida. 

On the Bauds 

W4BKJ of Decatur and W4NTK of Swains- 
boro represent Georgia on 40. W4HMN of Ral- 
eigh and W4TLA of Rocky Point represent 
North Carolina on 80. W4RWM has a Model 15— 

for sale. KSSKG is not in KP4 but QRT. 
K6MTX of San Jose, California, has re- 

quested the ARRL Pacific Division director to 
“take the necessary action” to accomplish the 
elimination of the dual identification require- 
ment. W6GFI is on 20 from Brentwood, Cali- 
fornia. W7EJD has a Model 26 with table for 
sale. W7EQU of Spokane, Washington, is on 
with a Model 19 and a W2JAV TU. 
W8BPY of Chesterland, Ohio, is on 6 and 2. 

K8DNY is /8 from Charleston, West Virginia. 
W8SEY of Kalamazoo, Michigan is on 80. The 

Elkhart, Indiana, High School Radio Club is on ~ 

with a Model 14, 650 watts, and the Twin City 
TU, according to W9FQN and K9IXS. K9DOK, 

also of Elkhart, has a 15 on 2. W9ZFA is an- 

other Elkhart RTTYer. K9HIH of Downers 

Grove, Illinois, has a Model 19 and is on 2. 

W9ZGC is on 80 from South Bend, Indiana. 

K@SPF is on 40. WOWOM of St. Paul, Min- 
nesota, operates 52.6, 53.64, and 146.95, all f.m. 

channels. W/LFH of Algona, Iowa, is building 
the Twin City TU. WSUYC of St. Louis, Mo., is 
on 80. K@BER is on 40 from Kansas City, Kan- 

sas, with tape gear. 
KMO6BU is now on 20 and 40. ZSIFD worked 

PA@FB. 

Filters 

W6COK, 1307 Alameda, Redwood City, Cal- 
ifornia, can now supply the tuned-up channel 
filters and the band-pass input filter (April CQ) 

for the Twin City TU. Jack can also supply the 

255A polar relay, all balanced and with a socket, 
for only $3.25 postpaid. Drop Jack a postcard 
for his list of available filters. 

73, Byron, KAWMR 
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AMT 
50mc. 144mc. 220mc. 420mc. and above 

Time sure does fly by! Here it is June already 
and we're still trying to get all the equipment 
repaired and antennas up for the big DX season 
ahead. Yes, I said DX season! Well, at least for 
the 6 meter men. June is the month that usually 

marks the evident beginning of our Sporadic-E 
openings on 50 mc, and, judging by W3ASK’s 

PROPAGATION column and the expected improved 
conditions on 10 meters, we’re not the slightest 
bit pessimistic about more excitement on our 
favorite v.h.f. band! The approaching Sporadic- 
E season has always intrigued me, and I imagine 
that most 6 meter operators look forward to this 

time of the year when contacts can be made 
over a path of roughly 1,500 miles or so. This 
phenomena has both puzzled and pleased ama- 
teurs for years and we still have a lot to learn 
about it. But for the meantime, let’s enjoy it! In 

brief, a quick definition of Sporadic-E skip—In 
the region of the E layer of our atmosphere, at 
approximately 30 to 70 miles in altitude, clouds 
of very high ionization are frequently formed. 
These clouds (sometimes visible, notes W8BPY ) 
are capable of reflecting v.h.f. signals. It is 
thought that there is some correlation between 
aurora and E layer propagation, but this is not 
as yet definitely known. This cloud layer may be 
spotty, reflecting signals from a small area or 
on occasion reaching continental proportions 
(double-hop). Propagation by Sporadic-E is 
thought to be limited to (at the highest) 144 mc 
and lower, however 144 mc transmissions in ex- 
cess of 1000 miles lead to some question regard- 
ing the upper limit. Only in the last few years 
have any kind of Sporadic-E 144 mc work been 
possible at all. Minimum distance utilizing this 
mode of propagation seems to be about 600 miles 

and maximum for single hop is about 1500 miles. 
Well, that’s a quick summation, and should give 
you a basic understanding of what to expect. 
Listen for me around 50.140 me on openings! 

Flash! 

VKOVK, a close personal friend whose home 
call is VK2VK, is operating as VK@ from Wilkes 
Land, Antarctica. During a sked QSO with him 
the other night (h.f., not v.h.f.), he mentioned 
that he has finished making an automatic keyer 
and will be operating it using 100 watts to a 
beam aimed on the States on 6 meters! VK@VK 
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BOB BROWN, K2ZSQ 
67 RUSSELL AVENUE 4 

RAHWAY, NEW JERSEY 

will be the call used. He will run the keyer on | 
10 minute intervals, six times during each 24 
hour period. This should go on for months. Any- 
one hearing his signals is urgently requested to | 
send a card to both K2ZSQ and K2QXG giving 
the date and time. Exact QRG is not known as 
he does not know as yet what crystals he will 

have available. Thanks to Lauren L. McMaster, 
K2QXG, P. O. Box 206, Brightwaters, New 

York, for this scoop. 
= 

Certificates 

Bald Eagle V.H.F. Award—Carl McDaniel, | 
W3HCW, sends us a sample of their fine certifi- 
cate with the following requirements: 
1. Stations in the local area contact and QSL 

with at least eight stations operating portable 
or mobile from atop the Bald Eagle Moun- 
tain in North Central Pennsylvania. 

2. Stations outside the local Williamsport area 
contact and QSL with five stations operating 
portable or mobile from atop the Bald Eagle 
Mountain in North Central Pennsylvania. 

3. QSL’s must be received by the Bald Eagle 
V.H.F. Society before the membership cert- 
ificate will be issued. 

4. Contacts must have been made after Jan- 
uary 1, 1961. 

5. Contacts may be on any single band or any 
mixture of bands 50 me and up. 

6. Send a log extract listing the date, time, fre- 
quency, and the name of each station worked 
to: W3JEZ 

680 Campbell Street 

Williamsport, Pennsylvania 
Kansas City V.H.F. Club Award—No detailed 
information on this certificate, but anyone inter- 
ested is urged to write to: 

Kansas City V.H.F. Club 
POs Box9is 
Kansas City 41, Missouri 



From what we can deduce, this three-color cer- 
tificate is offered to those who have shown proof 
of working five or more members of the club. 

Clubs and Societies 

Microwave Society of Long Beach—Jim Hali- 
cus, WA6HYJ, writes us that this club meets on 
the second Wednesday of each month at 8:00 
P.M. PST. The location is the Belmont Shore 
Public Library, East Second Street and Bay- 
shore Drive, Long Beach, California. All inter- 

ested parties are urged to attend. The purpose 
of this society is to stimulate interest in the v.h.f., 
u.h.f. and microwave bands. 
V.H.F. Mobile Club of Detroit—Here’s a real 

promising group that is associated with the Mich- 
igan 6 Meter Club (membership 120!). For fur- 
ther details contact Rodney R. Dryo, K8SGL, 
37145 Glichrist, Wayne, Michigan. 
The Crossband Communications Club of New 
York, Inc. has rapidly grown into the most ac- 
tive v.h.f. group in the New York City area. 
Originally formed by 2 and 6 meter enthusiasts 
from Brooklyn and Queens, the club now has an 
active membership of almost three dozen mem- 
bers, all active on the v.h.f. bands, and from 

several counties. 
The club meets the first and third Thursday 

of each month at the Woodhaven Democratic 
Club, 87-13 87th Street, Queens, New York. 
There’s always a turnout of at least 20 members, 
and these sessions are devoted to technical dis- 
cussions, social events, and regular club business. 

The “Crossbanders” are now awarding a cer- 

tificate to any amateur who has worked and 
QSL’d at least ten members, with additional 
awards in the works for working extra members 
beyond ten. In order to qualify for this certifi- 

cate, you must make individual contacts with ten 
or more members and exchange QSL’s. Contacts 
made during contests or round-table QSO’s in- 
cluding more than one member don’t count. 
V.h.f. fans are urged to climb on 6 or 2 meters 

and call “CQ Crossbanders,” and then duck. 

A roster of club members is listed for the con- 
venience of any amateurs who are interested in 
obtaining this handsome certificate . .. W2AZC, 
LDC, ZRA; K2APL, BIE, GB, IGK, JZW, LDC, 
MVT,, UMM, VBS, VNR, VZA, ZKE, ZXN; 
WA2BHL, BKO, CGX, CZH, CZI, EAZ, GHM, 
1QJ, KXK, LRO, LSL, MAT, MUR, NOH; 

WV2MYA. 
Kansas City V.H.F. Clubs: This one is presently 
composed of 123 members, all operating on fre- 
quencies above 50 mc. Listed below are a few of 
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their activities which they’ll be only too glad to 
further explain upon request... . 
1. Regular nets, weekly. 

a. Sunday evening, 2100 hours CST 145.3 mc 
b. Monday evening, 2100 CST 51.3 mc 

2. Monthly eyeball meetings. 
a. 1930 hours CST, Lykins Community Cen- 

ter, 4114 E. 7th, Kansas City, Missouri. This 
meeting is held the first Tuesday of each 
month. 

3. Annual meetings 

a. Picnic, held each spring 
b. Field Day 

4, Other activities 

a. Radio Bingo, played on Monday night nets 
b. Traveling awards 

1.) Courtesy award, for the person who 
extends outstanding courtesy for the 
month. 

2.) Boner award, for the person who 
makes the biggest goof of the month. 

Anyone winning either award three times 
gets to keep it. 
c. Refreshments, which are purchased with 
money from a kitty which the members con- 
tribute to voluntarily, are served at the 
monthly meeting. 

d. Operation Rollerskate, an activity in 
which the club collects money and buys toys 
for orphans at Christmas time. 
e. The club also issues a certificate to any 
ham who works five or more members and 
whose home QTH is 50 miles or more from 
Kansas City, Missouri. 

The address for correspondence is: 
Kansas City V.H.F. Club 
P. O. Box 973 
Kansas City 41, Missouri 

Kings County AREC Traffic and Emergency 
Net—This club meets every Wednesday evening 
at 2030 local time on a frequency of 50.4 mc. 
Kings County AREC, RACES, and CD NET— 

Meets every Wednesday evening at 2030 local 
time on 50.4 me. 
Brooklyn V.H.F. Association—Meets every Sat- 

urday afternoon at 1400 local time in New York, 
For further details write to Bill Pasternak, 
WA2HVK, 1525 West 8 Street, Brooklyn 4, 

New York. 

The St. Louis 432 mc group: (left to right) Lane P. 

Jackson, K@KJX, Charlie Andrew, W6VOM, Gene 

Hall, KIRIG, Bill Hollander, W@AAS, and Charles 
Courtney, K®JHW, in WOVOM's shack. (Photo by 

K@KJX) 
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V.H.F. Man of the Month 

This month Carl Scheideler, W2AZL, earns 

our high seat of honor for his tremendous con- 

tributions to the art of v.h.f. amateur work. ?m 

sure you’re all familiar with Carl’s now famous 

“W2AZL 417A 2 Meter Converter.” His con- 

tribution in the form of this one article hit the 
v.h.f. fraternity like a shot in the arm. How 

many serious 144 mc enthusiasts do you know 
who aren’t using them? W2AZL has become 

synonomous with high “states worked” on 144 

me, and we must admit that 29 confirmed states 

surely represents a lot of real hard work. We’ve 
personally had the pleasure of visiting Carl at 
his Plainfield, New Jersey, residence, and must 

confess that every time we leave, we take to 
mind how little we know about v.h.f.! W2AZL, 

a real pioneer in this field of v.h.f. experimenta- 

tion, constantly amazes us with his fantastic 

talent of continually coming up with some new 
piece of gear right in time with the age and 
applicable to the 144 mc enthusiast. Any tribute 

we can pay to him would fall far short of his 
true deservedness. If there were only more like 
him! 

Greater Pittsburgh V.H.F. Hamorama! 
The Greater Pittsburgh V.H.F. Society, Inc., 

is throwing a real big one this year exclusively 
for us v.h.fers. The First Annual Greater Pitts- 
burgh V.H.F. Hamorama is to be held on Sun- 
day, June 18, 1961, from 11 A.M. to 5 P.M. at 

the Museum Building, South Park Fairgrounds, 
near Pittsburgh, Pennsylvania. This will be a 
convention type of Hamfest, complete with in- 

door and outdoor activities. Although the main 
theme of this HAMORAMA is v.h.f. operation, 
they will be offering events of a diversified na- 
ture to interest all who attend regardless of 
their likes as to modes of operation. There will 
be prizes in excess of $1,800.00 total valuation 
awarded to the lucky winners. 

The registration fee will be only $1.50 in ad- 
vance and $2.00 at the door. XYL’s and children 
are admitted free if accompanied by an attending 
amateur. 

Also in conjunction with this affair there will 
be a V.H.F. Hamorama Six Meter Contest to be 
held on June 10 and 11 coincident with the 

Walt Taylor, K2MLT, and his XYL inside Walt’s newly 

constructed exclusive vy.h.f. ham shack cabin at 

Hammondsport, New York. 

i 

| 
I 

A. E. Pendl, OE6AP, at his contest operating posi 

tion. He set the first meteor reflection record im 

Europe, and is now active on 70 mc, 144 mc, 432 mo 

and 1296 mc! 

ARRL June V.H.F. QSO Party. The rules w 
be the same, and the time duration the sa 

with the following exceptions: To be eligible f 

the contest, a contestant must have a Hamora | 

registration ticket and fulfill the following rule? 
You must work 10 Greater Pittsburgh V.H. 

Society members and make a minimum total « 

twenty (20) or more contacts. GPVHFS me 

bers will count as three extra points each. An 

one is eligible to enter the contest providing 
rules are followed. At the completion of the cop 
test, the logs together with the registration tick 
number are to be sent to W3ZUQ, Jerry Smu 
phat, Powers Run Road, Pittsburgh 38, Peo 

sylvania. The logs are to be in the same form 4 
the ARRL contest forms. | 

There will be two sets of three prizes each @ 
be awarded. The first set of three prizes will co 
sist of 3 beautiful trophies to be awarded to t# 
highest scorers. The second set of three prizd 
will consist of ham equipment totaling a value 

$100.00. In order to be fair to those with oe 
locations and yet encourage a big turnout, thes 
prizes will be awarded on a chance basis. A 
those who submit a proper log and who hay 
registered by June 18, will have their calls put : 

| 
| 

a stub which will be drawn at the Hamoram: 
The winners need not be present. “By having ov 

contest coincide with the ARRL Contest we hor 
to get more activity out of our group and frot 
those in adjacent areas,” adds K3CJY. 

Tickets are available from Sidney Lippmat 
K3CJY, Hamorama Chairman, 1208 Linde 
Street, Cheswick, Pennsylvania. 

Sid adds that the organization “meets on th 
second Sunday of every month at the East Lit 
erty YMCA, Pittsburgh, Pennsylvania. We me¢ 
on the air every Monday Evening on 50.4 me ¢ 
1900 local standard time and on 145.15 m 
every Wednesday at 2000 local standard tim 
We also give a beautiful certificate for workin 
six of our members on either 6 or 2 meters.” 

Two Meter and Down Club 
This one just came in and didn’t get it in th 

clubs and societies listing, but is well worthy c 



_ note. The Two Meter and Down Club is still 
- going strong after nearly 15 years of uninter- 
~ rupted activity. The 1961 officers are as follows: 
Z President, W6GUE, Vice President, W6WKO, 

Secretary, W6MMU, Treasurer, W6IHK. This 
club meets on the third Friday of every month 

» at the club’s newly built facility near 83rd and 
Lincoln Blvd., in Los Angeles, California. The 

project for 1961 will be to carry on work started 
last year; namely, finishing the construction of a 

~ moonbounce station. So far the building has been 
put up, the dish mounted on its rotator, the para- 
metric amplifier is working, the frequency stab- 

ilization buried in the ground, and the driver 
unit put into place. The only big link missing is 
the final amplifier, plus, “a lot of hard detail 
work,” comments Don Goshay, W6MMU. 

Mailbag 
Laramie, Wyoming — Paul Sandels, 

_ through for us this month with .. . 

] “Thanks for my 50 mc CCC #1025! No skip openings 

/ out here lately. I went up on the mountain 7 miles east of 

‘here on the 25th of March (8,700 feet!) and worked 24 

50 me stations in or near Denver, Colorado. This is a 
5 distance of about 120 miles. Two of the fellows down 

_ there were using Heathkit Sixers. My equipment was a 
_ modified Viking Challenger transmitter, NC-270 re- 
_ ceiver and a 5 element beam. Power was an army surplus 

110 v.a.c. gasoline engine power supply. I plan to do it 

again soon!” Well, Paul, keep us informed on your 

_ DX’peditions. Who knows? Maybe we'll work you yet on 
some Sporadic E double-hop this summer! 

Webster Groves 19, Missouri—One of the boys who made 

the long trip up to Syracuse last fall, Lane Jackson, 
‘K#KIJX, sends us plenty of news from Missouri and 
‘St. Louis this month... 

“Vernon, W#KIQ, has moved from Jefferson City to 
‘Chamois, Missouri, which is still 110 miles from St. 
Louis, but he continues to deliver a good S7 to S9 signal 
in QSO’s with K§JNH (St. Louis, County). 

“The St. Louis area has some activity on 432 mc with 
WS§VOM, W9YIFA (Carrollton, Illinois), K9AAJ (Quincy, 
Illinois), and W9AAG (Woodhull, Illinois). Already on 

the air are W#@AAS, KGKJX, K#JHW, K9RLG, and 
W¢WEG, who is building a transmitter and a converter. 

Please send a tape or write K#KJX if you are on 432 mc 
and wish to exchange technical and operating data. I'll 
forward the tapes on to others who wish them. 

“In March about 50 RACES members from all over 
Missouri gathered in Jefferson City for a one day meet- 
ing to discuss plans for the C D alert, “Opal 1961” and 
it turned out to be a miniature v.h.f. gabfest! Very few 

2 or 6 meter stations work across the state, mainly because 
of low power and small beams. Had a talk with Del, 

ate 

K7EMO, comes 

The 432 mc station at WOVOM. The 432 mc Centi- 

meg converter is on the back wall to the left of the 

power receptacle, on the shelf above the table is 

the s.w.r. meter, modulator, 2 meter crystal exciter, 

and tripler and 432 mc final with cover off. Antenna 

is a 32 element array. (Photo by KOKJX) 

Here’s a shot of K2UYH’s 1296 mc moonbounce 

parabola mounted in position on his Verona, New 

Jersey, QTH. 

W§ATM, and Bob, WGEZM, both of Independence there 
in Jefferson City and find that there are many active 
6 meter boys in the Kansas City area. (I received my 

first call, 9AXJ, when my QTH was Independence many 
years ago. The ‘‘W”’ wasn’t added until later and, yes, 

Kansas City was W9 land in 1924). 

“Talked to a new YL on 6 meters, Golda, K#VPH, 
of Arnold, Missouri, last week. She has been active on 

80 meter c.w. for some time and was surprised to find 

so much activity on six, even with her Sixer. Maybe it’s 

her voice.”” Could well be, Lane! Many thanks for news— 
Keep it coming! 

Bettendorf, Iowa—Hubert Testroet, K@PWS, writes... 
“Since the advent of the Heath Sixer, the six meter 

activity has increased considerably here in the Quad 
City area. The mobile activity has benefitted most. Al- 

though with all the increased activity on the band more 

contacts had been expected, it seems that the ground 

wave contacts have suffered due to the reduced power 

being used by the new stations on the band. 

“During the past year I have been able to increase my 
6 meter Worked All States list to 44 by confirming North 
Dakota. Have a grand total of 7 states on 2 meters. 'm 

sorry to say that the 2 meter stations are few and far 

between in this area.”’ Well, don’t get discouraged! The 
v.h.f. population is growing by leaps and bounds, and 

don’t be too surprised if the ’ole 144 me segment be- 

comes quite active in the next few years! 

Elizabeth, New Jersey — Rich Panzer, K2TWZ, drops 

along a quick line to let us know that the Union County 

New Jersey 6 meter AREC Net is now active on Sat- 

urday mornings at 1030 EST on 50.25 mc. He is Net 

Control Station. Rich is also kept busy with his studies 

at Fairleigh Dickenson University. Keep up the good 

work, Rich. 
Collierville, Tennessee — Paul, W4HHK, sent along a 

note through the club bulletin of the Mid-South V.H.F. 

Association, The V.H.F. Signal Report... 
“Some of the local gang ought to start making plans 

to build a 432 mc converter to feed that old TV set. A 

number of surplus inconoscope TV cameras have been 
purchased by some of the boys ... and if all show up 

on 432, there’ll be TV QRM galore! First camera checked 

out made a fairly good picture, about 400 lines resolution. 

‘See you’ on 432 mc may take on a new meaning!” Sure 

hope so, Paul. Just where did you get those cameras?! 

Syracure, New York—The chairman of last years Syra- 

cuse V.H.F. Roundup, Charlie Sellwood, W2RHQ, 

writes .—. < 
“Sending this note along to you to tell you about the 

aurora of March Sth. You’ll probably get a lot of mail 
concerning it. Although it probably won’t go down as 
a terrific DX session, it certainly was one of the greatest 

for activity. 
“T logged all the calls I heard from 6 P.M. when I was 

alerted ’till 10:06 p.m. EST when I pulled the switch. 
Heard better than 100 stations and the funny part was 

[Continued on page 106] 
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The simplest form of radio tube contains two 
electrodes—a cathode, and a plate. This type of 
tube is called a diode. In the diode, positive volt- 
age is supplied to the plate from a suitable power 
source. The cathode is always negative with re- 
spect to the plate. When a positive voltage is 
applied to the plate, electrons will flow from the 
cathode to the plate and return to the cathode 
through the external plate power supply circuit. 
If a negative voltage is applied to the plate (with 
respect to the cathode), the free electrons in 
the space surrounding the cathode will be forced 
back to the cathode and no plate current can 
flow. Thus, a diode permits the electrons to flow 

from its cathode to its plate, but never from 

plate to cathode. When an alternating voltage 
is applied to the plate, the plate will alternately 
become positive and negative. Plate current (due 
to the flow of electrons) will flow only during the 
time when the plate is positive and since it flows 
only in one direction, it is said to be rectified. 

Diode rectifiers are employed in receivers and 
transmitters to convert a.c. to d.c. for supplying 
the plate, screen, and grid bias voltages for 
the other vacuum tubes. They are also used as 
detectors or demodulators in receivers. Rectifiers 
were discussed during the past few months and 
detectors are to be discussed in detail later on. 

The invention of the triode, or three-element 
tube, was one of the most important steps in 
modern electronics. Up to 1907, the diode was 

the only electron tube used in the primitive wire- 
less communication systems of that time. In that 

year, DeForest disclosed his third element, an 

electrode which was added to the diode and so 
formed the triode. Not only did it modify the 

diode, but it opened a new era in communica- 
tions. DeForest’s third element made present- 
day radio, in all its forms, a practical reality. 

A triode contains a grid, a cathode, and a 
plate. The grid is usually an open coil or mesh of 
fine wire and is placed between the cathode and 
the plate. The turns of wire in the grid are 
spaced far enough apart so that the passage of 

electrons from the cathode to the plate is virtu- 
ally unobstructed. The number of electrons that 
pass through the tube constitute the plate cur- 
rent flow. If the grid is made more negative than 
the cathode, some of the electrons emitted by 

the cathode will be repelled by the grid and, 
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therefore, will not reach the plate. Thus the plate 
current is reduced accordingly. You can see that 
as the grid voltage is made increasingly negative, 
fewer and fewer electrons will reach the plate. 
Eventually, the grid is made negative enough 
with respect to the cathode, no electrons will 
reach the plate and plate current will cease to 
flow (or be cut off) entirely. The point at which 
plate current ceases to flow is called cut-off, and 

the negative grid voltage required to stop the 
plate current is called the cut-off voltage. 

Going in the opposite direction from cut-off, 
plate current will increase as you make the grid 
less negative. When the voltage on the grid be- 
comes zero, it will have no effect on the passage 
of electrons to the plate. If the grid is made posi- 
tive with respect to the cathode, it will “‘speed 
up” the flow of electrons and actually increase 
plate current over the diode condition. How- 
ever, a point will be reached where not all of 
these electrons will go to the plate. The grid 
itself will act as a plate and a current, called 
grid current, will flow. Since this “starves” the 
plate of electrons, grid current flow is not nor- 
mally desired. If the grid is made positive 
enough, it will attract the majority of electrons 
since it is closer to the cathode than the plate. 

This is a very important point. Because of the 
proximity to the cathode, a comparatively small 
change in the voltage on the grid has the same 
effect on electron flow as a much larger change 
in the plate voltage. It is this feature that gives 

the triode its chief property—amplification. 
Here is how amplification is achieved. A small 

alternating voltage applied to the grid causes 
comparatively large variations in plate current. 
As we have seen, these variations will follow 
the change in grid voltage almost exactly. If a 
resistor, called a load resistor, is plated in series 
with the plate current path, the varying plate 
current will develop a voltage across the resistor 
(remember that E = J times R). The alterna- 
tions in voltage developed across this resistor 
will have a frequency equal to the a.c. voltage 
applied to the grid. However, the magnitude of 
the voltage across the load resistor will be much 
greater than that of the voltage applied to the’ 
grid. Since the voltage appearing in the output 
(across the load) is greater than the voltage ap- 
plied to the grid, it is said to be amplified. 



Characteristic Curves 

_ The behavior of a triode is best described by 
means of curves, called characteristic curves. 

These curves are obtained by keeping one of 
three quantities (grid voltage, plate voltage or 
plate current) constant and observing the rela- 
tionship between the other two. By plotting 

curves with the constant quantity varied in fixed 
steps, we obtain a family of curves. Fig. 1 shows 

a family of E, (grid voltage) versus /, (plate 

10 
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Fig. 1—The Eg versus Ip curve for a typical triode. 

current) curves with the plate voltage held con- 
stant at various points. Since any of the three 
quantities may be kept constant, there are alto- 
gether three families of curves. 

The three families are shown in fig. 1, fig. 2 
and fig. 3. The E,-/) curves are obtained by 
holding the grid voltage (E,) constant and plot- 
ting the plate voltage (E,) against the plate cur- 
rent (J,). The third family, fig. 3, the E,-E, 

curves, result from keeping the plate current 

Plate Voltage (Ep) 

Grid Voltage (Eg) 

2—The E, versus Ez characteristics of a typical 

triode. 
Fig. 

constant and plotting the grid voltage (E,) 
against the plate voltage. The most commonly 
used curves are the E,-/, family. You can find 

these curves in almost any tube manual. 

Curves of the type shown are called static 
curves, since they are obtained by using d.c. 
voltages under nonoperating conditions. Char- 

4 

acteristic curves obtained under operating con- 
ditions are called dynamic curves. Dynamic 
curves are useful only when circuit elements are 
operated under the same conditions that the 
curves were obtained. Static curves, although ob- 

tained under nonoperating conditions, will give 
you considerable information relative to the 
tube when operated under dynamic conditions. 

lu 

9 

@ 

Plate Current (Ip )Ma 

120 140 

Plate Volts (Ep) 

160 180 200 220 

Fig. 3—The E)-Ip» curves for a triode provides much 

information about the operation of the tube, as 

explained in the text. 

Amplification Factor 
Here’s a term you have probably all heard. 

We know a tube amplifies, but how much? Ear- 
lier I told you that a small change in grid volt- 
age would cause a large change in plate current. 
Further, I said that it would take a much larger 
change in plate voltage to effect the same change 
in plate current. The ratio of the plate voltage 
change required for a given change in plate cur- 
rent compared to the change in grid voltage 
which will produce the same change in plate 
current is called the amplification factor. It is 
commonly expressed by the Greek letter u 
(mu) and expressed mathematically is: 

AE 
yu = — (when J, is constant) 

g 

(A means a change in) 

In triodes, the amplification factor varies from 
3 to about 100. 

Plate Resistance 

The ratio of a small change in plate voltage 
to the change in plate current it produces when 
the grid voltage is constant is called the dynamic 
or a.c. plate resistance of a tube and is repre- 
sented by R,. The formula for plate resistance 

is: 

Ry = BE (when &, is constant) 
p 

Plate resistance is important in determining 
the performance of a tube in a given circuit 
since it forms a voltage divider with the load 
resistance. This divides the voltage across the 
tube in a ratio depending on the value of the 
plate and load resistance. The larger the load 
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resistance with respect to the plate resistance, 
the smaller the ratio and the greater the ampli- 
fication of the circuit. Any decrease in this ratio 
results in an increase in amplification; any in- 
crease results in a decrease in the amplification. 

Transconductance 
Another important tube constant is called 

transconductance and is represented by gm. 
Transconductance tells how much plate current 
change is caused by a small change in grid volt- 

age. The formula for this constant is: 

Alp 
g 

gm = (when £, is constant) 

The unit of transconductance is the mho. 

Transconductance bears a mathematical rela- 

tionship to the amplification factor and plate 
resistance. Thus it can also be expressed as: 

w= gm Rp 

Tube Constants and Characteristic Curves 

The characteristic curves can be mighty use- 
ful tools when you know how to use them. The 
tube constants “, R, and gm may be determined 

with reasonable accuracy from E,-/, curves. To 

understand how they can be used in this man- 

ner, refer to fig. 1, fig. 2 and fig. 3. On these 
curves, note that when: E, changes from —4 to 
—8 volts (with /, remaining at 4 ma) E, changes 
from 82 to 119 volts. Thus: 

PNUD) cS sat 07 
BAe 4 M = 07 

According to the tube manual, the amplifica- 
tion factor for the tube for which the curves 
were drawn is 9. Thus, for practical purposes, 
the curves provide values which give reasonably 
correct results. In general the answer you obtain 
will vary somewhat, depending upon the value 
of E, and J), and how closely you interpret the 
intersects. 

By assuming a value for E, and then compar- 
ing the change in E, with the change in J, you 
can approximate R,. For example, assume E, 
is equal to —8 volts. When J, changes from 
4 ma to 5 ma, EF, changes from 116 to 121 volts. 

Therefore: 

5 

001 

Ee ae 
005 — 004 = 5000 ohms 

si 

‘Pp 

Mathematically, the ratio expressed by the 
plate resistance is the slope of the curve at a 
particular point. On the same curve or on differ- 
ent curves, it has different values at different 
points. In other words, plate resistance depends, 
to some extent, on the conditions under which 
the curcuit is operating. 
When finding the gm using the same E,-/, 

curves illustrated previously, assume that E, is 
equal to some typical value, say 200 volts. Thus 
you can find that when E, changes from —4 to 
—8 volts, /, changes from 13.6 to 17.6 ma ac- 
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cording to fig. 1. Therefore, by substituting in 

the equation for transconductance: ; 

.001 mhos or 

1000 micromhos 

-. Who’s DX? 

Bill Zaehring, W4TEW, Lot SA, Brown’s 

Trailer Park, Sumter, South Carolina, recently 

returned from a short trip to Kingston, Jamaica. 

On Feb. 21, 1961 he managed to copy the fol- 

lowing stations on 80 c.w. through heavy QRM: 

WV2PYO (589), KN4BIY (589), KN4NJO 
(589), KN4NMM (599), KN4NUG (599), 
KN4NZG (599), KN4ZUY (579), KNSFQN 
(579), KNSGYI (569), KN8WDD (589), 
KNOBDF (559), KN9YFI (589), KN@ZFY 
(579). Many thanks for the report, Bill. 

Keith Lamonica, WA6CYT/G reports receivy- 
ing the following Novices on 15 meters: March 

26, 1700-1900 GMT: KNIONZ, ORB, QXK, 
WV2JBK, LIS, NPF, NXS, PHY, PXN, KN3, 
AXH, LOZ, MHH, MTC, MWA, KN4ACW, 
NUJ, WVX, WV6NDJ/4, KN7LOY, KN8AUH, 
URR, KN9YTX, ZFK. March 30, 1730-1930 
GMT: KNIONZ, PXB, QGC, QLE, RHS, 
WV2LOW, NLY, QMC, KN3MWG, KN4CHH, 
NXV, WN4AGX, AJY, KNSFSM, HWL, 
WV6KVO, NQF, NTP, NYZ, OPM, OYT, PSY, 
QHU, KN8UDM, WLX, KN9ZWR (?), 
KN@FQOY, GHF. 
We haven’t heard from Sven Elfving, Sol- 

gardsgatan 15, Orhskoldsvik, Sweden, who is 
SWL SM3-3104. Sven says: “I recently logged 
on 3.7 mec, March 4th, WV2MTW-0415Z, 569, 
KNINYY, 57/89 often peaking 589! I have 
heard him 4-5 times on 80 c.w. with v.f.b. sig- 
nals). KNIONB also logged and KNIQYZ, 
KNIOPX both 579 on peaks at 04-05 GMT. 
Many 559 signals also heard from WV2’s, KN1, 
KN4’s. On 40 meters I recently logged also 
KN4NKJ, 0825 GMT, 7160, 559, WV6LVP, 
0850, 7184, 339! His QTH? ? Really a nice catch 
for me. Also KN3NGZ, 579, 0914 GMT, 

KN3MOD, 1016 GMT, 569, KNIPRS, 559 1021 
GMT, KNIPPQ, 1022 GMT, 339, KN8VUT, 
1131 GMT. Note the unusual times for 40 
meters.” Sven would like to make skeds especi- 
ally for Novice contacts and their club station 
SL3ZO will be working 80 and 40 c.w. 

Mike, K8OOK/DL, in Furth, Germany, re- 
ports reception of the following stations: Feb. 
25, WV2MJF-569, March 5, KN1IOBQ-579, 
QKQ-589, QLE-579, WV2JLI-579, KN4ANIJ- 
569, KN8TAL-569, KN9IDKU-579, WYV/4- 
578. These stations were logged on 15 meters. 
By now Mike should have his DL4 license and 
be active on all c.w. bands with a 75 watt home 
brew rig and NC-122 receiver. He will be on the 
lookout for Novices—“I remember how it was 
when I was a Novice,” says Mike. 

Dan Dolan, KSSDY/G, 48th TRANSRON, 
Box 1989, APO 179, N. Y., N. Y. winds the DX 
news up this month. Dan received the following 

i | 



Rick Hunt, KN5FWQ, sports a pretty big hat. He’s 

probably thinking of that beautiful quad and tower 

in the back yard. 

stations on 15 and will confirm reception to 
' those interested. He would appreciate stamps or 

7 

1 
LS 
a 

IRC’s, however. Dec. 29, 1960, KNINZF, OXG, 
WV2DHG, KN3MTC, KN4YRD, FST, Dec. 
31, 1960, WV2O0CX, KN4SZM, Feb. 28, KN1- 
PHQ, QFC, March 2, KN3NYI, March 12, KN- 
4VAY, KN@FOS, March 19, KNIPSK, March 
23, KNIOJQ, QBX, WV20CW, QMC, KN3- 

~MKZ, OKA, KN4NNM, NQM, NSY, YPV, 
WN4AIF, KNSBYS, FOF, FZA, March 24. 
-KNI1OGA, PCY, RCA, WV2LYQ, PHY, PMK, 
PPD, PXN, KN3MWA, NLC, OKO, KN4- 
-NNP, NSL, NXV, WA4ADV, WVE6NLT, PSY. 
KN8TRF, KN9CDM, DKU, ZAW, ZFK. 
“March 26, WV2LJY, MJA, NYX, OBF, PXN. 
QVH, RDJ, KN3MNP, KN4AEW, NEE, KN- 
S5BCJ, KN8ZDP, KN9ZAM, KN@FWO, March 
28, KN4ZVI, KNSHWL. 

Help Wanted 
Rod Ayotte, 1065 Pine Road, Alpena, Mich., 

writes to inform us of a new radio club starting 
in that city which will be giving code and theory 
classes. Rod would also like to hear from others 
regarding how they can best serve the newcomer. 

The following fellows would appreciate as- 
sistance in earning their Novice license: 
W4—John S. Garst, Rt. 1, Box 110, Marks, Miss. 

W5—Earl N. Oster, Jr., 3465 Cecil Dr., Beau- 

mont, Texas; George C. Line, P. O. Box 1057, 

Gage, New Mexico 

Ron Conley, KNZLTV, likes to work the locals on 

40 and stay up late at night to ragchew on 40. 

eS a ~~ — ATS > aed of = v My bd | 

W7—Bruce G. Thompson, 226 East 11th, Port 
Angeles, Wash. GE 7-6134. 

Letters 

Bradley Norman, 4640 Portland Ave., So., 

Minneapolis 7, Minn., is an almost Novice and 
kicks things off this month. Brad is set up with 
a DX-40 transmitter and National HRO 60 re- 

ceiver and hopes to add a Gonset G-63 and Hor- 
net triband beam, plus an all band vertical, by 
the time you read this. He goes on to say that 
he became interested in ham radio after picking 
up a copy of CQ and reading the Novice column. 

Peter Joseph, WV2OMR, 261 Prince Ave., 

Freeport, L. I., N. Y., enjoys reading the Novice 
column, but asks “when’s my call gonna be in 

Who’s DX?” Pete goes after them with an Eico 

720 and an S-85 puller inner. WAS stands at 
43/41 and DX includes DJ3, G3, VE2, 3, WL7 
and WP4 with a 15 meter dipole. Pete will sked 
anyone needing New York and would like skeds 
with Nev., Wyo., Ariz., Hawaii, Ver., N. Mexico, 
Maine and Kentucky. 

Larry Stark, P. O. Box 162, Winfield, Illinois, 

is KN9ARZ now, but hope to shed the “N” by 

Meet J. Hawley Landry, KNSDYD, who operates 40 

and 15 and has some mighty impressive wallpaper 

to show for his efforts. 

the time you read this. Larry is trying for a WAS 
on 80 c.w. only but it is currently slowed down 
to a 13/11 because of only one xtal, 3713 ke. 

Ron Conley, KN7LTV, 811 Palmer, Miles 
City, Montana, should also be going “General” 
about now. He is 14 and has a rather elaborate 

antenna farm consisting of an 80 meter dipole, 
two 40 meter dipoles, a 20 meter longwire, a 15 
meter dipole and a 15 meter home brew beam. 
An impressive WAS stands at 49/48 with only 
New Mexico needed to fill in for a full house. 
Needless to say he would like to make a sked 
with someone! Ron’s impressive shack is also 

shown for your edification. 
Rick Hunt, KNSFWQ, Box 122, Pettus, Texas, 

sends a big howdy-do to readers of the Novice 

column. Rick is 16, a member of the Beeville 
ARC and a sophomore in high school. So far 
Rick can brag about a WAS of 35/30 and DX 
including VK3, VE3, KZ5 and KH6. Take a 
gander at Rick’s Stetson in the snapshot. 

J. Hawley Landry, KNSDYD, P. O. Box 164, 
Plaquemine, La., has an impressive collection of 
wallpaper, attesting to many contacts. A 40 

[Continued on page 117] 
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by DONALD L. STONER, W6TNS)) 
P.O. Box 137, Ontario, Calif. 

semiconductors 

Most amateurs regretted the loss of the 11 
meter band. However, as a result of this action, 
we are reaping rewards of a rather unexpected 
nature. Considerable equipment has become 
available for the Citizens Radio Service, most 
of which is suitable for conversion to other ama- 

_ teur frequencies. 
Of particular interest is the so-called “second- 

generation” equipment which uses transistors 
exclusively in the transmitting section. Tran- 
sistorized receivers have been around for some 
time, and of course, present no particular de- 

sign problems. High power transistor transmit- 
ters are quite another matter, however. 

Demands from Citizens Band equipment man- 
ufacturers have brought about rapid advance- 
ments in r.f. power amplifier device technology. 

_ Although suitable devices have been available 
for some time, it is only large demands, and 

therefore mass production, which brings about 
substantial price reductions. As this is being 
written a minor revolution is taking place in the 
semiconductor industry to develop circuits and 
devices for low-cost CB transmitters. 

One such circuit has been developed by Don 
Hall’s application group at Texas Instruments, 
Inc., Dallas, Texas and is shown in fig. 1. This 
three-stage, 12 volt crystal controlled transmit- 
ter is designed to give one-watt or more output 
at 27 mc. The circuit, with the values given, 
should work on the 10 meter amateur band with 

little or no reduction in output. Note that n.p.n. 
silicon mesa transistors are used throughout. 
The driver stage is modulated, along with the 
final to provide upward modulation. 

At first glance, the oscillator may seem un- 
conventional. If the crystal were connected from 
collector to base, the output impedance of Q, 

would load the tank coil and prevent the circuit 
from oscillating due to insufficient feedback. To 
provide suitable feedback amplitude the TI cir- 
cuit is designed to develop a voltage and imped- 
ance step-up. The close coupling of L: and Lz 
(they are bifilar wound), and their turns ratio, 

produces the impedance step-up. This is roughly 
analogous to tapping the collector down the 

tank coil and connecting the crystal to the top 
end. However, the TI system provides correct 
impedance matching without the necessity of 
fussing with coil taps. Note that no coil taps 
are used in either circuit. Resistors R: and R» 
provide forward bias for Q:, while Rs stabilizes 
the base-emitter diode. Capacitors Cs and Cu, 
along with the r.f. choke prevent r.f. from reach- 

ing the other stages. R.f. energy is coupled from 
a low impedance point in the circuit to the driver 
through capacitor C;, which serves to match the 
two stages. Capacitor Cs, in conjunction with 
the capacity of Q»’s base-emitter diode, forms 
a voltage and impedance divider. Again, this sys- 
tem is used to avoid coil taps. The operation of a 
capacitive divider is identical to an inductive 
divider, which is exactly what a tapped coil is. 

Transistor Q» is a buffer and driver /amplifier. 
The choke connected between base and emitter 
provides a d.c. return path. No stabilization is 
required since the stage operates between class 
B and C. Further, the external base-emitter path 
contains no resistance, which minimizes thermal 
runaway. The collector of Q» is resonated at the 
signal frequency with the 0.15 wh coil and ca- 
pacitor Cs. 

Capacitor C; forms another capacitive di- 
vider which matches the collector of Q» to the 

base of Q;. Like Q:, stage QO; has no forward 
bias applied and the signal bias is obtained by 

Fig. 1—Schematic of a transistorized transmitter designed at Texas Instruments capable of producing 
one watt output at 28 mc. Transistors are grade-outs and are described in the text. 

aN rh OH2V 

@ CQ e June, 1961 

45- OS pire osasal 
42200 DA5zh 

15phS 

Cr 
45-380 

C3 = 502 
S3uh 2200 Load 

Qs 000 

S} 15h (?P ] 
= @ Cy C2 = 

= 82 100-580 
o)18uh 

= = — = 

3 be 12 
+ Dp 92200 



400-580 ss sn 758 170-780 E 

. Ch) 
Q2 Qs Xs ts t,° 50 

Sle Cy y 4 ae a 2200 2th 75ph Coad 

5 (Pr % Ss) (PV Cs S)15ph 
ale 4-380 S ek 100- a 

2200 ]2200 oe Ty (_- ie 3 i = S a 2200 : ‘ Sisun v7 Si5.n sR ae iw 780 Vico 580 

x ee D5,h i Br5un % ts ie Vm2=8.85V *Vm;=675V He o S 
z300, gus Wun S Sh *See Text 

a A 5 2200 1G. 

ee H2V 1. 

Fig. 2—Diagram of a transmitter similar in circuit to that shown in fig. 1. In this unit, however, an 

additional power amplifier stage using 2 power transistors in parallel is employed to produce 2 watts 
output at 10 meters 

rectification in the base-emitter junction. When- 
ever a positive cycle of r.f. appears at the base 

of Qs, the base-emitter diode conducts and cur- 
rent flows through Rs. This action creates a 
negative bias across R:, which drives the tran- 
 sistor deep into the class C region. The choke 
in series with R: prevents the 39 ohm resistor 
from appearing as a load to the driving stage. 
The output of Q: is coupled to the antenna 

through a pi-network consisting of Ci, Cs and 
the 0.33 wh inductance. 

It is difficult, if not impossible, to modulate a 

transistor power amplifier stage 100% unless 
several tricks are resorted to. The saturation re- 

sistance and Ve are both factors in this prob- 
lem. To modulate 100% it is usually necessary 

to apply a portion of the modulation voltage to 
the driver and in some extreme cases, even the 
oscillator. Referring to fig. 1, you will see that 

8.15 volts r.m.s., from a 40 ohm source, is ap- 

_ plied to- both the power amplifier and the driver 
stage. 

The resistors in this transmitter are TI carbon 

film units. Capacitors Ci and Cz are Dur-Mica 
and the variable capacitors are ARCO type 46 
or equivalent. All coils are Delevan type 1537. 
Transformer 7; (Li: and L2) is closewound on 
a %2” o.d. form. Li is 44% turns of #23 wire 
and L, is 734 turns of the same wire. Li is bifilar 
wound at the low potential end of Lo. 

To tune the transmitter, adjust C;, and C; 

until the oscillator starts. Alternately adjust C2, 
C;, Cs, Ce and C, for maximum power out. 

Finally, increase C. for one-watt power output. 

Fig. 2 is the schematic of a 12 volt, two-watt 

crystal controlled Citizen’s Band transmitter. 
~The final stage, which has been added to fig 1, 
uses two transistors in parallel, with emitter 

resistors to balance the power handled by each 
transistor. The buffer and driver stages are mod- 
ulated along with the final to produce upward 
modulation. This circuit differs little from fig. 1, 
except for the elimination of the pi-network at 
the output of Q:. This is replaced by a coil, res- 
Onating capacitors C; and Cs. and now resem- 
bles the network between Q2 and Qs. Note that 
the bogey value for C; is much larger than C; 
since it looks into a much lower impedance. The 
output of the parallel Q:-Q; stage is also quite 
low. If this low output impedance, plus the an- 

tenna impedance, were placed across the pi- 
network, the operating Q would be much too low 
for adequate harmonic suppression. In cases 
such as this, a double pi (or two L-networks) is 
usually employed. This system steps up the col- 
lector impedance to some intermediate value 
(the junction of Lz, Ls and C,) and the second 

L section steps this impedance back down to 
that of the transmission line. This technique is 
quite common and is used extensively in the 
Collins transmitter line. 

This circuit also differs from the preceding 
“one, in that two modulation windings are used 
to provide different audio levels. A 6.75 volt 
signal is fed to the drivers from a 25 ohm source. 
The final stage is modulated by 8.85 volts from 
a 30 ohm winding. 

Coil L; is 5% turns of Air Dux #508 and Lz 
is 7 turns of Air Dux #516, 

The transistors used in these two circuits are 
grade-outs from other types and will probably 
not be available through regular Texas Instru- 
ments distribution channels. Equipment manu- 
facturers and experimenters can obtain valuable 
assistance, in obtaining these devices by con- 
tacting their local TI representative. If you are 
unable to obtain information on these devices, 

a note addressed to the writer will find its way 
to the proper persons. 

100 mc Class C Amplifier 

Although not particularly applicable to the 
Citizen’s Band and 10 meters, v.h.f. fans will be 

interested in the new Motorola 2N707 silicon 
n.p.n. double-diffused epitaxial mesa transistor 
and its application to high frequency equipment. 
In the epitaxial growth process, semiconductor 
material in vaporized form is used to grow a 
thin epitaxial layer on a polished wafer of the 
parent material, under controlled conditions of 
time, temperature and pressure. With the epi- 
taxial film laid down, subsequent production of 
the mesa is basically the same as with non- 
epitaxial processes. The complete epitaxial de- 
vice offers several advantages; higher voltage 
breakdown, lower collector capacitance, and 
much lower collector saturation resistance, mak- 
ing the epitaxial mesa an outstanding v.h.f. 

device. 
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The 2N707 is rated as follows; Ver- +56 

volts, Ven- +4 volts, Jj- +175°C, Pu- 1 watt, 

Tevo- 0.005 pamps. and Co- 4 mmf. The de- 

vice is capable of producing a typical power out- 

put of 300 mw at 100 me with an efficiency of 

approximately 38%. 
Fig. 3 is the schematic for a 100 me, class C, 

common-base amplifier using the new 2N707 

epitaxial transistor. The 180 mmf. capacitor, in 

conjunction with the base emitter capacity 

502 
Output 

Ly- 5t #14 44, 
Le-2t #14 around Ly, 

@-Heat Sink Req. 

@-Adjust for Class C 
Operation, 

@-Very High Conductance 
Silicon Diode. 

Fig. 3—Schematic diagram of a 100 me. class C 

amplifier using the new Motorola 2N707 epitaxial 

mesa transistor. 

forms a voltage divider to match the very low 
emitter impedance to the SO ohm source. An 
ingenious stabilization circuit is used to insure 
a fixed operating point. Note that the supply 
passes through the 510 ohm resistor and the 
high conductance silicon diode. The forward 
voltage drop across the depletion region pro- 
vides a stabilized potential of approximately 0.6 
volts. The base potentiometer can then be set 
for class C operation. A large portion of the 
negative half cycle will have to appear at the 
emitter before the stage conducts. The output 
circuit is quite conventional. The 4-30 mmf ca- 
pacitor resonates the collector inductances at 
the signal frequency and the r.f. energy is link 
coupled to the load. 

Semiconductor News 

General Electric Co. has made available a bro- 
chure on potted rectifier assemblies. Informa- 
tion on these devices (publication ECG 487), 

and the items to follow, may be obtained by 
writing GE, Rectifier Components Department, 

Auburn, N. Y. GE recently announced that they 

are making controlled rectifiers for the inertial 
guidance system of the Air Force Minuteman 
missile. News from the transistor section in- 
cludes a group of eight silicon mesa transistor 
designed for medium power and r-f. applications. 
Types 2N497 through 2N498 and 2N657 are 
described in bulletins ECG 528 and 538 which 
may be obtained from GE, Kelley Bldg., Liver- 
pool, N. Y. Of interest to v.h.f. fans is a group 
of new germanium tunnel diodes which operate 
up to 4600 mc in strip-line circuits. The devices 
are priced between $20 and $30 to OEM’s. 

If you are interested in the production tech- 
niques of making semiconductors, the latest 
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issue of Hoffman’s SPAN has a very interesting 
article on producing mesa’s by the photolith- 
ography system. Also included in the issue is a 
progress report on Solar Power. + 

The Feb./Mar. issue of International Recti- | 
fier News contains a valuable engineering dis- 
cussion of voltage drop and power loss in silicon — 
rectifiers. International has announced a new 
line of gridded silicon solar cells with 13% con-_ 
version efficiencies. The gridding technique af- 
fords better collection of the current from the 

active cell area. Just announced is a new series 
of 250 mw zener diodes available from 3.3 to 
30 volts, which are described in bulletin XSR- | 

261. For more information, write International | 

Rectifier, El Segundo, California. 

Looking for tiny air-variable capacitors for 
use on printed circuit boards? The E. F. Johnson | 
Co. is marketing their “U” and “UB” series of | 

single section and butterfly capacitors which 
measure %4,” X 2%4". For further information, 

drop a line to E. F. Johnson Co., Waseca, Min- 

nesota. 

Philco Corporation, Lansdale, Penna., showed 

many new and interesting devices at the IRE 
show. They included a microelectronic transis- 

tor diode logic circuit packaged in a TO-S can, 
the new 2N779A MADT which has a Vsat of 

0.085 and can switch in 52 nsec at 10 ma, a 100 

| 

| 

me counter using the 2N769 MADT and many | 
types of fail-safe transistor test equipment. Ama- 
teurs and experimenters will be interested in 
“Transistor Guide for Communications Circuit 
Designers” which is a capsule course on the de- 
sign of transistorized equipment. You can ob- 
tain a copy by writing Lansdale (see above and 
requesting a copy of Application Lab Report 
#701. 

Sylvania Electric has announced the world’s 
fastest switching transistor, an epitaxial type 

number 2N783 and 2N784. The device has a 
maximum turn-on time of 16 nsec and turn-off 
of 30 nsec for a total switching time of only 46 
nsec. The devices are priced at $22.50 in single 
quantities. Also included in the expanding epi- 
taxial line are the 2N1958 and 2N1959, two 

watt units which can handle 500 ma and switch 
in 105 nsec. These devices, which are also use- 
ful in class C applications, are priced at $19.50 
and $21.00 respectively. Of interest to high fre- 
quency bugs, are the new 10 kmc Sylvania tun- 

nel diodes, which have about three-times the 

frequency range of previously announced TD 
units. 

Texas Instruments, Dallas, Texas, is market- 
ing an interesting line of high frequency german- 
ium power transistors. The 2N1907 series has 
an fre of 50 at 5 amperes, a power dissipation 
of 150 watts and are guaranteed to 10 mc. These 
devices were used in the marine transmitter fea- 
tured in the April column. By the way, in that 
article, the original TI formula for load resist- 
ance was in error. It should have been “P,— the 
power required from both transistors.” Thus 
P.= 3.5 ohms. 73, de Don, W6TNS 
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Orbital Scatter Communications 

A new and unique concept for global space 
communications, which if successful could make 
possible world-wide DX on the v.h.f. and u.h-f. 
amateur bands, was announced recently by the 
Massachusetts Institute of Technology. 

Given the name orbital scatter by MIT scien- 

tists, the new technique would utilize the reflec- 
tive properties of a belt comprised of millions of 
metallic fibers, or dipoles, placed in orbit several 
thousand miles above the earth. Each dipole ele- 
ment would be about % inch long and one-third 
the diameter of the human hair. 

Radio waves transmitted to the belt would be 
scattered back to earth in much the same man- 
ner as h.f. radio waves are presently reflected 
by the ionosphere. MIT scientists believe that 
the reflecting surface presented by the metallic 
dipoles would be considerably more reliable 

than the ionosphere which undergoes daily, 
seasonal and solar cycle changes and is subject 

to blackouts. 
Although the orbital scatter concept is still in 

the theoretical stage, plans are being made to 
test the theory in the near future. According to 
MIT, a cylindrical container into which the 
small dipoles have been packaged will be rock- 

eted into space. When the proper orbit has been 
~ attained, the container will be ejected from the 

carrier rocket. A dispensing mechanism will then 

we SIGNALS 
; SCATTERED 

FROM DIPOLES 

TRANSMITTER : 

3 4 —— RECEIVER 

DIPOLES IN 
ORBIT 

Tuned dipoles in orbit would be used for v.h.f. and 

u.h.f. world-wide communications in much the same 

manner that the ionosphere reflects h.f. radio waves. 

The dipoles would be widely dispersed along an 

orbit some 40,000 miles in circumference. 

Space Communications 
GEORGE JACOBS, W3ASK 

11307 CLARA STREET 

SILVER SPRING, MARYLAND 
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release the fibers gradually from the container, 
over a period of a day. 

If the present theory is correct, it is estimated 

that within one to two months after being placed 
into orbit the dipoles will spread to form a con- 
tinuous belt around the earth. In a completed 
belt each dipole would be separated on the aver- 

Tiny metallic “dipole” fibers will be placed in orbit 

to relay radio messages over very long distances, 

in “orbital scatter’ communication system being de- 

veloped by the M.I.T. Lincoln Laboratory. In orbital 

belts, individual fibers will be hundreds of feet apart. 

age by about 1000 feet, according to MIT cal- 

culations. With two such belts, one east-west 
over the equator and one north-south over the 

poles, communications should be possible be- 
tween practically any two points on earth. 

The lifetime of the belt will vary from a mat- 
ter of months to years, depending on the altitude 
and inclination of the orbit together with the 

dipole design. As the belt nears the end of its use- 
ful life, the dipoles will be dissipated harmlessly 

in the atmosphere. MIT plans to use dipoles 
with a relatively short lifetime during the initial 

experiments. 
Some concern has been expressed in other 

areas of the scientific community that ringing 
the earth with belts of metallic material might 

block the passage of signals employed in other 
important space projects, or prevent certain tele- 

scopic and radar observations from being made 
of the sun, other planets and the universe in 
general. MIT scientists are convinced by theo- 

retical considerations, however, that the dipoles 

in orbit will have negligible adverse effects on 
other space communication systems, and on the 
various types of astronomical observations; 

optical, radio or radar. 
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Two “orbital scatter’ belts (one 

east-west over the equator and 

one north-south over the poles) 

could make it possible to relay 

radio messages between practi- 

cally any two points on earth. 

According to M.I.T. scientists this 

would open the v.h.f. and u.h.f 

part of the spectrum for more re- 

liable long-distance radio com- 

munication than is now possible 

with h.f. systems. 

Advantages of Orbital Scatter 

Orbital scatter appears to offer a number of 
advantages in long-distance radio communica- 
tions. Only two rockets would be required to pro- 
vide world-wide coverage with two reflecting 
belts. Since the dipole belt will be relatively sta- 
tionary in space, communication between any 
points on earth becomes a relatively straight- 
forward problem in geometry. Transmitting and 

receiving antennas on the ground can be aimed 
at the point of reflection with far greater accu- 
racy than is possible when depending on the 
ionosphere for reflection. This also eliminates 
the need for costly, complex high-speed tracking 
equipment that is required for communication 
by either moonbounce or satellite reflection. 

The electronic and physical characteristics of 
the dipole belt are such that a very wide range of 
frequencies extending from the upper v.h.f. part 
of the spectrum to beyond u.h.f. can be reflected 
with a relatively high degree of efficiency. This 
is many times the frequency reflecting capacity 
of the ionosphere. 

Considerably less power would be required 
for orbital scatter communications than is re- 
quired for moonbounce or satellite reflection. 
Rough calculations indicate that communica- 

tions over a distance of several thousand miles 
might be possible on the 1296 mc amateur band 
using transmitters, receivers and antennas avail- 
able to many amateurs today. 

If MIT’s theory about orbital scatter proves 
to be correct, much of the DX now taking place 
on the h.f. bands may also take place on some of 
the v.h.f. and u.h.f. bands in the future. 

Full scale technical development of the orbital 
scatter technique is being carried out at the Lin- 
coln Laboratory of MIT under the leadership of 

e CQ e June, 1961 

W. E. Morrow, Jr. Although no target date haa 

been announced for launching the metallic dij 
poles, experiments are being prepared at MIff 

for testing the feasibility of the technique in thd 
near future. As soon as the successful Seen 

is announced, check the v.h.f. and u.h.f. band 
for unusual reception; you may be surprised tq 
hear stations rolling in from thousands of mile# 
away! 

Office For Satellite Scatter Coordination 

Word has also been received from MIT con} 
cerning the formation of an Office for Satellits 
Scatter Coordination (OSSC). This office has 

been formed to coordinate research and othe? 
activities among radio amateurs interested in 
satellite scatter communications. 

Created with the help of MIT’s Departmen) 
of Electrical Engineering, the Director of tha 

OSSC is Raphael Soifer, K2QBW. Ray, togethe? 
with K3JTE, made amateur radio history las} 
year when they completed what is believed td 
be the first QSO ever to have taken place as 4 
result of radio waves being scattered from ar 

orbiting satellite. In the words of K2QBW, thé 
OSSC hopes to: 

6“ 
. establish frequency channels for satellit 

scatter research; provide a means for dissemil 
nating findings among fellow experimenters; ac 

as an information bureau through which an} 
news which might develop out of radio amateu 

satellite scatter research can reach the outside 

world; publish bulletins from time to time witl 
information of interest to these in the satellit 
scatter field; maintain lists of amateurs involvec¢ 
in satellite scatter research together with som 
pertinent information as to their equipment, time. 
of operation and other activities; and with th 



assistance of MIT’s scientific staff, to supply 
technical information and advice in overcoming 
technical obstacles that might be encountered, 
and filling in where knowledge falls short.” 

The first bulletin received from the OSSC pro- 
poses the use of 21.010, 28.010 and 50.010 mc 

as frequencies to be used for satellite scatter 
communication experiments, and also contains 
very useful information about satellite orbit 
prediction charts as well as a list of radio ama- 

teurs who are willing to maintain satellite scatter 
communication schedules. More information 
about OSSC can be obtained directly from Ra- 
phael Soifer, K2QBW, P.O. Box 308, Cooper 
Station, New York 3, N.Y. (after September 15, 
1961, OSSC correspondence should be addressed 
to OSSC, Room 10-206, Massachusetts Institute 
Of Technology, 77 Massachusetts Avenue, 
Cambridge 39, Mass.). 

There is a real need for such an organization 
as OSSC, and its formation gives radio amateurs 
interested in the field of satellite scatter com- 
munications the opportunity to coordinate their 
activities through a centralized organization 
having real know-how in this challenging new 
field. 

Project OSCAR 
Slowly, but surely Project OSCAR, amateur 

radio’s hoped-for contribution to space com- 
munications, nears reality. 

The three pound satellite, containing a 100 
milliwatt transmitter operating in the amateur 
2 meter band, was test flown in an airplane over 
the San Francisco Bay area during April. FCC 
granted special authorization for flight testing 
the transmitter, and no call sign was necessary. 

It is understood that OSCAR’s beacon trans- 

mitter was received loud and clear over a rela- 
tively wide area, and that the transmitter and 

payload are now both ready for their ultimate 
déstination—an orbit in space several hundred 
miles above the earth. 
How soon the OSCAR satellite will be 

launched is still uncertain. It is hoped that it will 
be placed in orbit in the not-too-distant future, 

piggy-back with one of America’s planned sat- 
ellite programs. Unfortunately, however, noth- 
ing definite can be reported at this time, although 

there are some optimistic signs that the launch- 
ing date might not be very far off. 

Also very encouraging has been the tremend- 
ous interest Project OSCAR has stirred in ama- 
teur radio, and other scientific circles in the 

United States, and in many other countries of 

the world. A very large number of radio ama- 
’ teurs have volunteered their services to the Pro- 

ject OSCAR Association as a result of the arti- 
cles appearing in this column during December 
and February. During February, almost the en- 
tire weight of America’s amateur radio commun- 
ity was thrown behind the project when the 

American Radio Relay League announced its 
support of Project OSCAR. Project OSCAR is 

“now truly a space project of, by and for radio 

amateurs throughout the world. 

Since launch circumstances are such that a 
blast-off date for Project OSCAR might have 
to be announced with very litte notice, be sure 
to check W1AW’s transmissions for the latest 
official information concerning the project. 

Satellite Voices 

A large number of requests have been received 
during the past few months asking if recordings 
were available of the various types of transmis- 
sions that have been received from the many 
satellites placed into orbit. 

After considerable detective work, a source 
for such recordings has been found. Elmo Mel- 
ton, W6AEQ has available a 5 inch, 600 foot 
reel of 14% mil tenzar or equivalent magnetic 
tape containing recordings of more than fifty 
different signals received from twenty-five or 
more earth satellites. The recordings are made 
at a tape speed of 334 inches per second. 

The first recording on the tape is a transmis- 
sion from the first Sputnik launched on October 
4, 1957. The tape also contains, in chronological 
order, samples of signals received from almost 
all of the satellites launched successfully through 
December 5, 1960. 
Among the more interesting samples are 

those received from Pioneer V at a distance of 
more than a million miles in space, telemetry 

signals from Russia’s Lunik just before it landed 
on the moon, the “last words” of Sputnik III just 
before its fiery destruction in the dense atmo- 
sphere of the earth, President Eisenhower’s his- 
toric Christmas Message relayed to the world 
from the Atlas-Score satellite, more recent mes- 
ages bounced off the Echo balloon satellite, and 
the odd voice of Vanguard I which can’t be 
hushed, and might continue to transmit for hun- 
dreds of years. 

The sample recordings are authentic, exactly 
as received by W#AEQ on his special receiving 
setup. Copies of the tape are available directly 
from Elmo at $5.95 each, postpaid. His address 
is Elmo Melton, 2901 East Meyer Blvd., Kansas 

City 32, Missouri. Also available is a standard 
45 r.p.m. vinylflex record containing 14 samples 
of transmissions received from most of the sat- 
ellites launched between 1957 and late 1959. 
The price of the record is $1.45 each, postpaid. 

Moon Map 

Thanks to Carl Schultz, WA2IMG, for an 
excellent map of the moon. Measuring nearly 

3 feet by 3 feet, it is one of the most detailed I 
have ever seen. Clearly identified on the map are 
over 750 names of mountains, craters, seas, 

lakes, etc. In addition, the map is carefully in- 
dexed, and contains a comprehensive fact sheet 
giving information about the moon that would 
be hard to find in a single place elsewhere. Be- 
sides being educational, the map makes a won- 
derful wall decoration for the shack or den. 

Copies of the moon map can be obtained di- 
rectly from Carl at 32 Sky View Drive, Cohoes, 

N.Y., for a buck each, postpaid. 
73, George, W3ASK 
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WAC-RTTY 
In the last issue we got as far as congratu- 

lating Mary Schultz, K6OWQ, for earning the 
WAC-RTTY award, the first YL to do so; now 

more details. Because of the scarcity of RTTY 
stations throughout the world it took four years 
of constant plugging for Mary to make her con- 
tacts with the six continental areas. She sub- 

mitted these QSLs: ZL1WB, CN8FQ, W9GRW, 

KA8RA, CE3AGI, G3CQE. She has worked 14 
countries on RTTY, such as TG9, KR6, VK, 
ZK1, OAS, YV5, VO1, and was one of the two 

stations worked on RTTY by the Socorro Is. 
DX-pedition, XE4B, in ’59. 

K60WQ, Mary Schultz, is the first YL to earn WAC- 

RTTY. She also holds WAZ and DXCC and many 

other certificates. Mary’s OM is W6CG. Her set-up 

is an HT32-HT33A; 75A-4 receiver, W3DZZ tri-band 

beam. For RTTY she uses a Model 19 printer, Model 

14 re-perforator, and 14 tape distributor. 
Pe ae 
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BY LOUISA B. SANDO, WSRZJ 

4417 ELEVENTH ST. N.W. 

ALBUQUERQUE, N. M. 

According to the RTTY Society of Southern 
Calif, which issues the award, there are quite a | 

number of YLs active on RTTY, and doing a fine | 

job. They hope more YLs will become interested, 
especially since most are “at home” at a key- | 
board and teletype machines can now be ob- 

tained from the various RTTY societies around | 
the country for less than $100. 

Flying Hams’ Club 
K6BX is sponsoring the new “Flying Hams? 

Club” for all Hams who have the hobby of fly- 
ing. It is open to any person of any country who 
can produce reasonable proof that he or she has 
at any time whatever, even though not concur- 

rently, held both an amateur radio license and 
an aviation pilot’s license. Clif would especially 
like to hear from any YL Hams who fly. FHC 
has an awards program with achievement cer- 
tificates available., 

K6BX also brings us up to date on these YL 
CHC’ers: Lucia, CR7LU, was the second YL 
to earn over 50 achievement awards. Number 
one was KSBNQ, Doris. K@IKL, Joy, was the 
first YL to win QCWA’s new award. K2UKQ, 
Kay, who beat out all other DX’ers to win 
HTH25 number one, also won number one 

HTHS0. KSBGT, Chic (see below), was first 

YL to win WUN-1 award. Tnx, Clif, and con- 

grats to all these YLs who “stay in the news”! 

DX’er 

A postscript to the DX section in this column 
in April CQ: In addition to her other many | 
many DX awards, KSBGT, Chic Tilley, has. 

earned DUF-IV (for working all French coun- | 
tries on the six continents). With it Chic re- | 
ceived a silver medal with bar bearing her call. 
Very lovely Chic comments, and she is the only 
YL in the U.S. to have received it. Her USSR | 
contacts now number over 150 and she _ has | 
added UD6, UG6, UH8 and JT1 to complete | 
her contacts with all USSR countries. Chic has 
been “working her way” around the world, at- | 
tempting to pick up the certificates from each | 
continent that represents having worked that | 
continent, like WAP for Oceania, ADXA for | 
Asia, WAE for Europe, AAA for Africa and | 
WAA for the Americas, etc. Chic has worked | 
them all. | 



Pictured at the annual dinner of the Washington 

Chapter of the Quarter-Century Wireless Assn. are 

members W3AKB, Fran; W3CDQ, Liz, and K4LMB, 

Ethel. Liz is secretary of the chapter. She recently 

received a 40-year pin for government service, 

having worked all 40 years at the National Bureau 

of Standards. Ethel also is with NBS and Fran is 

with the Navy’s BuShips. (Photo by W4CVO) 

With the Clubs 

Our apologies to the YL clubs for being tardy 
in reporting club news—we just haven’t had 

— space. 
WRONE officers for the current year: Pres., 

WI1HOY, Helen; V.P., KIADY, Mary; sec.- 

treas., WIZJS, Dee; membership & net chm, 
K1IJV, Jean; hospitality chm., KIICW, Mary. 
Numbering over 130 members in the six N.E. 
states, WRONE holds informal luncheon meet- 
ings the first Sat. of each month at the Abner 
Wheeler House, Rt. 9, Framingham, Mass. The 
annual spring luncheon was held this year at the 
Publick House, Sturbridge, Mass., May 6. High 
scorers in the WRONE Week contest were 
K1EAV, Belle; KIEKO, Edie, and WI1ZEN, 

Onie. 
Officers of WHOOT for 1961 are: Pres., 

W5WLO, Grace; V.P., KSPLC, Jean; treas., 

KSGBX, Bernell; sec., KSMTF, Estelle. Mem- 

bers of WHOOT provided communications for 
the 6th annual Civitan Women’s Open Golf 
Tournament held in Dallas Apr. 13-16. 

Current officers of BAYLARC include Pres., 
WA6JGR, Eleanore; V.P., W6QYL, Martha; 

treas., K6CUV, Lee; sec., K6ZCR, Claire. The 
club has over 60 members. Congrats to member 
K6ZCR who has made BPL for many months. 
WOMRJ, May. sends news of The Missouri 

Magpies, a YL club organized at St. Louis in 
Sept. 59. They meet the 2nd Thurs. of the month 
at members’ homes and have been following “A 

Course in Radio Fundamentals.” So far they 
have built a transformerless power supply and 
oscillator and also a power supply with trans- 
former. They bought all the parts and are buy- 

ing their own tools. “You should see us trying 
to drill holes, strip and solder wire, etc.,” adds 
May, “but we're having a lot of fun.” Her OM. 
W&MCX, stands by to help if they get into dif- 
ficulties. May is president of the club; K@MAS. 
Libby, is V.P.; K@OSC, Pauline, sec., and Lora. 
ex-KN@RSF, is treas. Other members are 
KN@BJK, Charle, and Mary Speer, ex-Novice. 

Recently they had discussion and practice to 

Members of GABS, YL club at Brownfield, Tex. L. to 

r., front row: W5EZZ, Alma; Betty Hall; K5BJV 

Frances. Standing: K5LSO, Irene; Inez Brown; K5- 

FBM, Viola; K5MBS, Gladys, and Patsy Bourland. 

help members get Tech. or General licenses. 
The Camelia Capital Chirps installed these 

officers for 61: Pres., K6ENL, Aleta; V.P., 

K6DLL, Marsha; sec.-treas., K6HHD, Jan; P/C 

and editor of newsletter, K6ENK, Wanda. 

GABS, which stands for Gals at Brownfield 
(Texas), became an organized club in May 1960. 

Current officers are: Pres., KSBJV, Frances; V.P. 

Inez Brown; sec.-treas., K5LSO, Irene; P/C, 

Betty Halls. The GABS will be sponsoring the 
7th annual get-together of the Texas YL Round- 
Up Net in Nov. and chairmen for this are 
KSFBM, Viola, and KSMBS, Gladys, with fi- 
nances to be handled by WSEZZ, Alma, and 

Patsy Bourland. 

Sixteen members of the Los Angeles YLRC 
entertained VK1YL, Denise Robertson, at lunch- 

eon at the Miramar Hotel in Santa Monica in 

early March. Denise’s OM is VK1ATR, and with 
their two small sons they had just arrived from 
Canberra, Australia, en route to Long Island 
where VKIATR will be doing research at the 
Brookhaven National Labs. for about a year. ... 
The L.A. YLRC has published a ’60-61 Year- 

book listing over 80 members and 6 adopted 
DD Xeevalus! 

[Continued on page 108] 

Of the Los Angeles YLRC’s 15 presidents, 11 were 

present at the club’s 9th annual Valentine Day ban- 

quet. L. to r., front row, with year elected: W6JZA 

(‘58), K6BUS (’59), W6PJU (‘54), W6CBA (‘50), 

W6UHA ('48). Back row: W6QOG ('55), W6DXI 

(‘57), W6CEE (’51), W6QGX ('56), K6ANG (‘60), 

W6WSY (/46). 
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Self supporting; 
easy mounting; 

no traps or 
Economy radials. Heavy 

Ilumitronics WRL il 
Vv ° I Coil. 5-minute 

erticals installation. Up 
to 1000 watts. 

_80-10M Coax fed; takes 
only 4” of 

space. Overall 
height - 23 ft. 

Complete 
instructions. 

Rustproof hard- 
ware, irridite 

treated. 

Drive 3” pipe in 
ground; clamp 

on heavy Cycolac 
base. All band 
matching coil 

then tapped for 
band in use with 
special tap sup- 
plied. Wt.: 8 lbs. 

Order VC-G-6 

Never Before Same as above but 
with wall brackets \, i i] 

Such Savings! for side mounting 
New 15’ RG8/U on house. 

coax with Order VC-B-6 
83-1SP plugs 

SAVINGS 

Hermetically 
Sealed | 

Filter Choke | 
$1495 8.8 HY 

500 MA-DC 
50 Ohm DC 

10 KV vps 
7%” hig 

74x53,” aries 
Shp. Wt. 
39 lbs. 

Order CE6 

EXCLUSIVE 

$1295 
each end. 

99 
Order CB6 

SAVE 70% $20.00 VALUE 

Streamlined 
Cabinet/Chassis . Delay and® a 

Control Relay 
Just $] 95 

Perfect for any Xmttr., 
Gonplete with un- 
punched matching 
panel. Perfect for 

experimenter, 
builder. Use for 

transmitters, ampli- 
fiers, receivers, etc, 

8”’x14’’x9”’, 
Wt.: 8 lbs. 

Order CX6 

Only $395 

linear, ete. Supply 
115 VAC to the time 
delay relay and in 20 
seconds it actuates the 
control relay which 
has 10 amp SPDT 
contacts to control 

eqpt. Both may be un- 
plugged from bracket. 

Order CT6 
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WORLD RADIO LABORATORIES 

3415 W. BROADWAY @ PHONE 32 8-1851 
COUNCIL BLUFFS, IOWA 

— Send the following Kaci, Coe 
(0 Enclosed is my check Cc 

| NAME: | 

a ee ACE -— — ] 

ee ES ee 

ADDRESS: 

a | Sey 
CITY 

For further information, check number 20, on page 126 
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CO Reviews: 

The Hamboards T-2 Converter | 

ORMALLY, it’s our practice in reviewing a manu- 

facturer’s commercial product to bypass super- 

latives and stick strictly to objective discussion of; 

the unit under consideration, but in the case of 

this brand new 2 meter converter, we must reall 

do the unit justice and call it top notch. 

The T-2 is a completely transistorized affair of 

modern, compact design employing the Philco series 

of v.h.f. transistors. The overtone oscillator uses 4 

2N1744 with another 2N1744 doubling to provide 

local oscillator injection to the 2N1743 mixer. The 
r.f. amplifier is a 2N1742 in a standard base driver; 
circuit while the cathode follower if. amplifier 

uses a 2N1726. See fig. Le 

A 5 db noise figure is ee 
indicated in the spec’ 
sheets and compari- 

sons with several “low 
noise” tube type con- 

verters indicate that 
this figure may be con- 

servative. 
Several features con- 

tribute to making the 
T-2 almost a custom 

built job, since the 
buyer has a choice of 
several options. Nat- 
urally, any 1.f. between 
1 and 30 mc is available but the unit is availab!}} 
also with a choice of several types of input an 
output connectors and can be purchased with sew) 
eral variations in cabinets. In a standard cabine?| 
the T-2 measures only 5% x 3 x 2%. The unl 
is available in either kit form or fully wired an) 
aligned. 

One of the inherent features of the T-2 is ex) 

treme stability resulting from the mercury batter! 
power source. A rather unique feature is a 1N4 
diode connected in series with the positive leg « 
the battery cable, protecting the transistors from} 
burnout due to reverse polarity; simple enough, 4 
a very worthwhile addition. 

We honestly believe that this item will find 
most enthusiastic reception among v.h.f. enthus 

asts in all categories, especially the mobileers. 

Emitter | Output)} 
Follower 
2N1726 

; Doubler Oscillator 
+0 Input Filter 2N1744/ 2N1744/ 
12v0C 2N1745 2N1745 

r=) 
To All Stages 

Crysta} 

Fig. 1—Block diagram of the T-2 converter. 



CUSTOM STYLED GIFTS 

Personalized with your call letters, name or initials. 50 
| books of matches attractively packed in a reusable clear 
| plastic drum. Attractive Gold, Silver, Green, Red metallic 

colors and White letters. 
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Hewlett Sales Co. 

Box 600CQ 

300 West 43rd St. 

New York 36, N.Y. 

Match Books 

$2.95 postpaid. 

name or initials. 

Money Clip....$3.50* 

Cuff Links 

Buckle 

The Finest 

in Ham Jewelry 

Hostess Set 

ana. Ot Tie Tack 

... 3.50* — Lapel Pin 

A complete line of personalized jewelry 
handsomely engraved with your call letters, 

All items available in 
choice of gold plate or silver plate. Mark 
appropriate box on coupon. Sandblast 
finish insures long wear. 

50 each, beverage and luncheon nap- 
kins and guest towels. Personalized 
with your call letters, name or initials. 
Attractive Gold and Silver scroll border 
design, gift boxed. 

$4.95 postpaid. 

SPECIAL DISCOUNTS ON QUANTITY ORDERS 

FOR: HAM CLUBS — HAMFEST PRIZES — MANUFACTURERS 

WRITE FOR FULL DETAILS, SPECIFYING YOUR PARTICULAR NEED 

* Add 10% Federal Excise Tax to all jewelry. 

SIRS: My check (money order) for $ 

Money Clip Gf] S Buckle 

Cuff Links Gime Tie Bar 

Match Books Gold] Silver 

CQ 6 

_is enclosed. Please send 

June, 1961 

Sele uesbacksa G 

S Lapel Pin G{] 

Hostess Set 



CLEGG ZEUS 

“TRANSMITTER FOR6 &2 

Hae you heed about 

these new Clegg advances 

in VHF? 
Research and development at Clegg 

Laboratories have played a consistent role 
in the design and engineering of superior 
VHF equipment for the serious operators on 
these bands. From this continuing research 
have come such products as the Clegg 
ZEUS transmitter for 6 and 2 meters, the 
INTERCEPTOR VHF receiver, the 99’er 

transceiver for 6 meters, and the 2x 4 audio 
oscillator. 

Each of these units is outstanding in 
it’s field. The ZEUS for example, provides 
185 power-packed watts on both 6 and 2 
meters. Automatic feedback control of low 
level speech clipping permits 120% modu- 
lation peaks for maximum talk power with- 
out splatter. The INTERCEPTOR receiver, 
using the latest nuvistors in r.f. stages, 
provides a noise figure of less than 2 db. 
and sensitivity of better than .25 micro- 
volts. 

Ask your distributor about these new 
Clegg VHF units today. Or write for coms 
plete information. 

Clegg LABORATORIES 
RT. 53, MT. TABOR, N. J. © OAkwood 7-6800 

For further information, check number 21, on page 126 

SPECIAL! 

G-11 CITIZENS’ 
COMMUNICATOR 

Way Radio 

Reg. $124.95 

Now $69.95 

289 No. Main St. 

HARRIS RADIO CORP, Fond du Lac, Wisc. 
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DX [from page 71) 

of months. This was March 3rd 1961 at 0417 

GMT when Willie peaked to 579 in Cyprus, 

and Steve/ZC4AK says—‘“Willie was about the 

best stateside signal I have heard yet—peaking 

during his CQ at 0413, within 5 minutes of Sun- 

rise time’—-Compliments should also go to 

Steve, ZC4AK Who made all this possible—and 

also Cyprus/Asian QSOs for a number of 

other W stations this season for his patience, 

perseverance and skill in working on 160. 
This is the second WAC on 160, W1BB mak- 

ing the first in 1953. Other W’s working ZC4AK 
include WIPPN, WIME, WIBB/1 and 
W2KOD. = 
OH hams now have 160 meters with maxi- 

mum power of 10 watts; they lost 50 ke on 7 

mc, however. 

Certificates 

ASPI ... All South Pole Islands Award 

For working and confirming 20 different South 
Pole area islands since the year 1945. Must have 
at least 10 different islands. No more than 5 
stations from any one island. 25-50-75-100 
stickers available. Also All-c.w. All-15 stickers. 
After 1st 20, no limit on amount from any one 
island. 

1. Balleny 6. Heard 11. Orkney 

2. Bouvet jawKerguclane IZsbeter 
3, Crozet 8. Macquarie 13, Sandwich 
4. Falkland 9. Marion 14. Shetland 

5. Georgia 10. /MM iSastebaul 
Fee—50¢. Note: If you want QSL’s returned 

by certified mail add 50¢; if you want them re- 
turned via Registered, add 50¢. KC4USG good 
for /MM. Marion is ZS2MI. FB8XX is Kergue- 
len. FB8ZZ is St. Paul. Apply to: W4ML—Tom 
Stuart, 212 Jakeman Street, Bayside, Virginia. 

LHRC Award 

ZS1ACD, the custodian of the Lions Head 
Radio Club Award reports that many certificates 
in the initial mailing were damaged in transit. If 
anyone receiving one of these damaged uertifi- 
cates will drop a note to Max, he will see to it 
that a new certificate is sent out at no charge. 

QTH Listings 
WO6BAE is not the QSL manager for 602AB but is | 

manager for ZESJJ, VQ2AB, VS1JV and FB8CJ. 
DLS as well as DL4 calls have been issued ot U. S. | 

personnel in Germany and QSL’s may go via their new 

bureau which is DL4.and DLS QSL Bureau, c/o DL4VJ 

Base MARS Station, APO 130, N. Y., N. Y. 

ex-AP2F via VE3BWY MP4’s QAQ, TAI and BDD 

FF4AH P. O. Box 100, Agbo- via W2JXH 

ville, Ivory Coast OHGNE I. Dahlbom, Marie- 

FF4AK Box 1813, Abidjan, gat 36, Mariehamn 

Ivory Coast 

FF4AL via W3KVQ for 

QSO’s after March Ist 

HH2OT via KGGZN 

KV4CI Pat Miller, P. O. 

Box 872, (Box 1853 also 

given) St. Thomas, U. S. 

Virgin Islands, U.S.A. 

ex-MP4DAA now 5A3CAA 

Box 263, Benghazi, Libya 

SMSBUG/9Q5 SSA, Enskede 

7, Sweden 

SPSPO A. Gandzyk, Irysiwa 

2, Warsaw 25, Poland 

SV1AB via W4HUE, ex 

W2BYB 4108 Southwest 5th 

St., Ft. Lauderdale, Fla. 

UM8KAA W. Milko, 

Dziorszynskiego 86m2, 

Frunze, U.S.S.R. 



Kentucky-Virginia 

The Breaks Annual Hamfest will be held Sunday, 

June 11th at the Breaks Interstate Park near Elkhorn 

City, Kentucky and Haysi, Virginia, 20 miles south of 

Pikesville, Kentucky on highway 80. This event is con- 

sidered to be one of the largest in that part of the 

country and fun and enjoyment can be expected by all. 

K4BGQ is handling the incidentals via Box 129, Pike- 

ville, Kentucky. 

Vermont 

The Burlington Amateur Radio Club Ine. extends a 

warm welcome this year to all those who can make their 

Hamfest June 17th and 18th at the Green Mountains 

in Vermont. Registration includes a two hour ferry 

boat ride across Lake Champlain and early registrants 

will receive a handsome eall pin free. Send early reser- 

vations and money ($3.00) to W10JO c/o Burlington 

A.R.C. Box 684, Burlington, Vt. Three-fifty will be 

charged at the gate. 

Michigan 

The Oakland County A. R. Society is celebrating the 

Greater Pontiac Centennial Celebration during the week 

of June 17-24 by sponsoring a contest which will be 

rewarded by a certificate of achievement. Contestants 

~ must work five members stations in the area. Logs and 

an s.a.s.e. should be forwarded to W8RBU at 261 Draper 

Avenue, Pontiac, Mich. 

COBRA Award 

The City Of Baltimore Radio Association has inaugu- 

rated an award which requires the applicant to work 

25 stations in the Baltimore Metropolitan area with 

at least 10 QSO’s being made with members of the Asso- 

ciation. Space does not permit a complete rundown of 

the requirements. We suggest you contact W3LE at 

7704 Old Hartford Rd., Baltimore 14, Md., or Clif Evans, 

K6BX, Box 885, Bonita, Calif., who lists almost all 

awards in his Directory of Certificates and Awards, 

“You say I’m the strongest mobile you’ve heard . . .?” 

Mr. Bob Carter, W7INP, Phoenix, Arizona, in his tiny 

Renault Dauphine car with his traveling antenna in 

place (Telrex “Christmas Tree’), on his way to the 

Phoenix Convention in May. 

EXCELLENT 
Signals 

s) 
ELEMENT 
MODEL 25 

<tremely light (234 Ibs.)¢ 
rotated by any TV rotator, 

be used for semi-perma- 
f portable YVHE applications. 

$395 Factory pre-tuned, quick and easy 
to assemble, Coax or parallel fed. Gai 
Boom, 5 ft., 4’; longest element, 
41%,’’, Exclusive factory pre-tuned 
Beta Match used. Heat treated 
alumintim tubing and rod ‘used for 
boom and elements. Stack-._for 
additional gain. * 

“Element Hi-Bander 
~light weight (414 

Ibs.) Médibe rotated by any TV 
rotater,{No-compromise design de- 
yelops7thg tremendous forward gain 13.4 db 
of idb;.. with excellent F/B Gain 

chdtacteristicg. Boom, 12 ft.; 
ngest {4 413477, Coax or 

“parallel fed. Same top construce 
“tion as | odel 25 with hardware 
ividite tudated. 

Exclusive Beta Match used in 
it both 5 and 10 element beams, 
"Factory pre-tuned for SWR less 
than 1.5:1, but adjustable for 
site variations. Allows tuning 
for maximum, gain and F/B 
ratio. 

ae i 

1% METER, 11 ELEMENT 
12 ft. beam, longest element 27”. 
lbs. Pre-tuned folded ratio dipole, optimum 
spacing and Hi-Q rod design for 14.2 db gain. 

Wt. 334 

Model 111 

34 METER, 13 ELEMENT 
Multi-element Yagi 

$13.95 

offers highest gain of 
16.1 db for consistant long range contacts on 
430 me. Boom § ft., longest element 1334”, 
Only 2% Ibs. 

Model 313 $12.95 

« hu-gain: 
antenna products 

2135 NO, 22nd ST, e LINCOLN, NEBRASKA 

For further information, check number 22, on page 126 
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CITIZEN BAND 
ar teas | CLASS “'D CRYSTALS 

All 22 Frequencies in Stock 

eee) 8rd overtone. .005% tolerance—to meet all 
F C C requirements. Hermetically sealed 

{ || 3406/0 holders. %” pin 
spacing—.050 pins. (.093 $ Ss 

pins available, add 15¢ per crystal). a 
EACH 

The following Class ‘‘D’’ Citizen Band frequencies in stock 
(frequencies listed in megacycles): 26.965, 26.975, 26.985 
27.005, 27.015, 27.025, 27.035, 27.055, 27.065, 27.075, 27.085, 
27.105, 27.115, 27.125, 27.135, 27.155, 27.165, 27.175, 27.185, 
27.205, 27.215, 27.225. 

Gonset, Citi-one and Halli- 
. $5.90 per set. Specify equipment make. 

Matched crystal sets for Globe, 
crafters Units .. 

RADIO CONTROL CRYSTALS IN HC6/U HOLDERS 

Specify frequency. %” pin spacing... pin diameter .05 (.093 
PUA TORAMCTEH AGT NOG), ceed renniatassasteasnenesnt¥snediafatnnces Orv ...$2.95 ea. 

FUNDAMENTAL FREQ. SEALED CRYSTALS 

in HC6/U_ holders 
From 1400 KC to 4000 KC .005% ‘Tolerance................$4.95 ea. 
From 4000 KC to 15,000 KC any frequency 
OO 770 EO LOLANCE cz cia spas ago kdeeciedcsupeysbiaentataasuatespapigsmsens aise: $3.50 ea. 

SEALED OVERTONE CRYSTALS 
Supplied in metal HC6/U holders 
Pin spacing .486, diameter .050 
15 to 30 MC .005 Tolerance = 
30 to 45 MC .005 Tolerance $4.10 ea. 
45 to 60 MC .005 Tolerance $4.50 ea. 

QUARTZ CRYSTALS 

FOR EVERY SERVICE 
All crystals made from Grade ‘‘A”’ 
imported quartz—ground and etched to 
exact frequencies. Unconditionally guar- 
anteed! Supplied in: 

$3.85 ea. 

FT-243 holders 
Pin spacing %” 
Pin diameter .093 

DC-34 holders 
Pin spacing %4” 

Pin diameter .156 

MC-7 holders 
Pin spacing %4” 

Pin diameter .125 

FT-171 holders 
Pin spacing 4” 
Banana _ pins 

MADE TO ORDER CRYSTALS ° 
1001 KC to 2600 KC: 

01% tolerance PIs ie a Oe PhS 
005% tolerance 

Specify holder wanted 

ae $2.00 ea. 
wee G 240 CA. 

pnbain tee ae $2.50 ea. 

.... $3.00 ea. 

Amateur, Novice, Technician Band Crysta!s 

01% Tolerance . $1.50 ea.—80 meters (3701-3749 KC), 
40 meters (7152-7198 IC), 15 meters (7034-7082 KC), 6 meters 
(8335-8650 ISC) within 1 KC 
Wr-241 Lattice Crystals in all frequencies frem 370 KC to 
540 IKKC (all except 455 KC and 500 KC) 50¢ ea. 
Pin spacing %” Pin diameter .093 
Matched pairs + 15 cycles $2.50 per pair 
200 KC Crystals, $2.00 ea.; 455 ICC Crystals, $1.50 ea.; 500 KC 
Crystals, $1.50 ea.; 100 KC Frequency Standard Crystals in 
HC6/U holders $4.50 ea.; Socket for FT-243 crystal 15¢ ea.; 
Dual socket for I"f-243 crystals, 15¢ ea.; Sockets for MC-7 and 
Lee: crystals 25¢ ea.; Ceramic socket for HC6/U crystals 

ea. 
Write for new free catalog #860 complete with oscillator circuits 

.005% tolerance ... 

005% tolerance 

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS 
See big red display . . . if he doesn’t stock them, send us 
his name and order direct from our Florida factory. 

NOW! Engineering samples and small quantities for proto- 
types now made either at Chicago or Ft. Myers Plant. 24 
Hour Service! 

CHICAGO, PHONE GLadstone 3-3555 

RUSH YOUR ORDER TO OUR NEW PLANT 
Use coupon below for {st Class shipment. 

TEXAS CRYSTALS 
Dept. C-61, 1000 CRYSTAL DRIVE, FORT MYERS, FLORIDA 

For extra fast service, Phone WE 6-2100 

ATTACH THIS COUPON TO YOUR ORDER FOR SHIPMENT VIA 
1ST CLASS MAIL AT NO EXTRA COST 

TERMS: All items subject to prior sale and change of 
price without notice. All crystal orders must be accom- 
panied by check, cash or M.O. with PAYMENT IN FULL. 
No COD’s. Dept. C-61. i 
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AS7EC Box 907, Colombo, 
Ceylon ‘ 

ex-5A5TO now PAGETO, z 

Fred Vitringa, Banstraat 2, 

The Hague, Holland 

5N2PJB via W7VEU 
601MT P. O. Box 397, 

Mogadiscio, Somalia 

Republic 

6WB8AF P. O. Box 7, 

Rufisque, Senegal 

6W8BQ/SG P. O. Box 

Dakar, Senegal 

6W8CB/MM via K§GZN 
6WS8CY Box 971, Dakar, 

VKOVK via K2QXG 

ex-VU2GI via VE3BWY 

VP4TP Capt. Colin Fraser, 

Box 40, Port of Spain, 

Trinidad, BWI 

VP6ZX via W9IJFJ 

ex-VS6BJ now G3KVU 

VS9APH Phil Hudson, Royal 

Air Force, c/o Sergeants 

Mess, Khormaksar, British 

Forces Post Office, England 

W3ZA/EP via W2JXH 

XW8AM via W2JXH 

ex-ZDIAW Alf Wilson, 

1A Hamel Drive, Belfast 6, 

No. Ireland Senegal 

ZK2AD via W9GFF ex-9M2EB now G3IJU 

That’s it for this month. Have a good summer. 

73, Urb, W2DEC 

LT 

Sunspots [from page 53] 

that solar activity may remain at relatively low 

levels for the remainder of the century. 
The decline in the present solar cycle, together 

with a related decline in the intensity of ioniza- 
tion in the earth’s upper atmosphere, is respon- 
sible for the poorer propagation conditions 
presently observed on 6, 10, 15 and 20 meters. 
Conditions will continue to become poorer on 
these bands as solar activity declines. 

Although the outlook is not bright, it is cer- 
tainly not bleak either. Because of decreased 
ionospheric absorption that accompanies lower 
sunspot activity, propagation conditions are ex- 
pected to improve considerably on the 40, 80 
and 160 meter bands. This improvement has al- 
ready been noted during the hours of darkness, 
and conditions will continue to improve steadily 
on these bands as solar activity declines. 

90. 

Finalé 

One might say after reading this report that | 
we have painted a rather pessimistic picture. 
Nature has wiped out the 6 and 10 meter bands, 
perhaps for the remainder of the century, and 
has reduced 15 and 20 meters to rather lean 
daytime bands. Even the ray of optimism con- 
cerning the improvement in conditions on 40, 80 
and 160 meters might be called unwarranted by 
some readers because of the terrific QRM that 
would be caused if all the amateurs on the h-f. 
bands today were to try to squeeze into these 
three remaining bands. 

We feel that the declining sunspot cycle once 
again places amateur radio on the threshold of 
action. We can either lean back and let nature 
get the best of us, or we can press forward and | 
experiment with new techniques that might 
overcome the difficulties. Moonbounce, satellite: 
reflection, orbital scatter communications, Pro- 
ject OSCAR, or some yet unexplored method or! 
technique, might hold the key that may permit) 
amateur radio to hurdle new communicationi 
frontiers without dependence on the ionosphere¥ 
or the solar cycle. It is in this spirit that we look 
upon the declining sunspot cycle as a challenge 
to amateur radio, and this report is retina 
not as a “forecast of gloom,” but as a stimulan 
to action. a 
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Now available For Scheduled Delivery 

..ffom HARVEY RADIO 

For the Ham on the move — now for the first time a KW is available to you for mobile use — 

AC input power required is only 550 watts ... use aboard boats, on planes, in emergency 

communication vans or in fixed station. It’s compatible with any 100 watt exciter and has 

just what you need for top performance. 

RF INVERSE FEEDBACK m AUTOMATIC LOAD CONTROL M@ SELF-CONTAINED POWER 

SUPPLY Mf SILICON RECTIFIERS mM HIGH/LOW POWER SWITCH 

The amazing part of the product is the price. Harvey is happy to offer the quality of Collins 

Rime MOW a LOWMDIICCMOlaridera cts cotere cvetshere level eis «cla, sicle.8 occas cele 6 wuare"t ire 

$520.00 
Amateur Net 

For those who have the Collins 32S-1, here’s 
the perfect match-mate for full SSB and CW at 
top efficiency. 

Use with the Collins KWM-2 and you have 
all the power you need for mobile, port- 
able and fixed station single side-band 
communication on all amateur bands be- 
tween 3.4 mc and 29.7 mc. 

KWM-2 Price: $1,1 50.00 

OUR 34TH YEAR 3 fe 

® HARVEY ravicco. ine. 
103 West 43rd Street, New York 36, N. Y./JUdson 2-1500_ 

For further information, check number 24, on page 126 
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NEW! from F& EL 

MODEL AR-1 

TRANSCEIVER ANTENNA 
TRANSFER UNIT 

Here is the answer to the problem of using your trans- 
ceiver as an exciter for any linear amplifier. The AR-1 
transfers the antenna to the transceiver while receiv- 

ing and provides the necessary switching to connect 
the exciter to the amplifier, and the amplifier to the 
antenna when transmitting. A front panel switch also 
permits the exciter to operate straight through to the 
antenna. The relay is shock-mounted and the case is 
insulated to reduce noise. Standard S$O239 connectors 
are provided for low impedance coax lines, 

LOW INSERTION LOSS: Transceiver output to amplifier 
input, less than 1.02:1 SWR, 3 to 30 Mc. Amplifier 

output to antenna, less than 1.12:1 SWR, 3 to 30 Mc. 

The AR-1 requires 6.3VAC (6.3V jack on KWM-2) and 
normally open auxiliary contacts on the exciter relay. 
(ANT. RELAY jack on KWM-2), The AR-1 may also be 
used as a conventional antenna change-over relay. 
Size 3 X 4” X 4”, 

BRICEsrinsicloeieiovsiecieeisicerecicis ond 2c 00 

> & ELECTRONICS INC. 
424 Columbia Lafayette, Ind. 

For further information, check number 25, on page 126 

*Approved for 
Gov’t tests 

AUTRONIC KEY—For better, faster CW. Easy to use. Velvet 
touch. Heavy silver alloy contacts. Fully adjustable. Superior 
quality to last a lifetime. Contact bounce eliminated regardless 
of lever movement or keying pressure. Properly weighted base 
will not walk. Attractive and streamlined...3” x 312”. Can be 
used with any electronic keyer. 

AUTRONIC KEYER—For 
better DX. All transis- 
torized with improved 
digital circuitry...no 
relays or tubes. Com- 
pact and lightweight 

for portability. (7”x 5”x 2”) 
Can be used automatic or semi- 

automatic. Precisely proportions 
each dot, dash, and space...all self 

completing. Makes the novice sound like a pro, and takes out 
all the work for the OT. Superior readability... makes CW a 
real pleasure. Instantly variable speed from 6 to 45 wpm. Self 
contained speaker for monitoring or code practice. Use verti- 
cally or horizontally in any type of fixed or mobile station. 

ELECTROPHYSICS CORP. See your dealer or | 
| 2500 West Coast Highway write direct for |! 
H Newport Beach, California info and prices, | 

For further information, check number 26, on page 126 
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Sideband [from page 81] 

Association re-elected W6ZHH as President; W6ECP 
as Vice President; and K6AM as Secretary-Treasurer. 

WA6BKG and W6TSQ were elected as Directors of 
the group. Their 1961 Annual Convention will con- 
vene the last week-end of September at the Vanden- 
berg Inn-Hotel in Santa Maria... Chuck, W§CVU, 

advised us that Ernie, WQSYF, is writing a book on 
s.s.b. which will be on the market soon. This book 

should be most informative since Ernie was one of 
the pioneer designers of s.s.b. amateur gear... It was 
wonderful to hear again from Ed, K7CIK/8, who 

had paid us a visit while enroute to Turkey several 

years ago. Ed is now back in the States at Wurtsmith 

AFB in Michigan. 
Just learned that Bannie, W4CE, is now retired 

from the Navy and is living in South Carolina where 
he is enjoying lots of fishing and hamming. 

With conditions becoming worse due to the sun- 
spot cycle low, and Summertime lull, we’ll be looking 
forward to hearing from more of you through the 

mail. Please keep us posted. 

73, Irv and Dorothy 

V.H.F. [from page 87] 
that 50% of them were calls I had not heard on 144 mc 

before:-.rs 
“Looking for DX, I only worked about a dozen sta- 

tions. These were from Virginia to Indiana. Here’s a list 
which should be of interest to all 2 meter men: W1’s, 

REZ, PZA, BCN, BFW, SBM, PJW, TJW, AEP, HUD, 
AJA, AJR; KI’s, CRN, CRQ/8, CXX, AOX; W2’s, 
QMK, KDX, SJX, HUX, ADD, IGX, LWI, RCK, AZL, 
NCF, QMK, ESX, VJN; WA2’s, BAH, EKM, MNK, 
DHS; GSE;. K2‘s; KJI, EQI, GV1I, LMG; W3's, LEY; 
TCR, RUE, LZD, ARW, LST, MFT, SSC, BYF, SFY; 
K3’s, KPT, BFA; W4’s, MKJ, RFR, FJ, GSH, LTU; 
K4EUS; W8’s, TTQ, BAX, BKI, MVM, AQ, YOX, 
GGH, WNM, DX, CKK, CYY, EJP, KAY; K8PBA; 
W9’s, EUU, OIT, UIF, EGH, BOZ, ZSC, QXP, GIR; 
WOAXU; VE2DZ, VE2AX; VE3’s, HW, BPR, AIU, 
EGV, BVC, and CUG. 

“The boys that don’t work c.w. are sure missing some 

fun! There is just nothing on the lower frequencies that 

can compare to aurora. 
“On the Syracuse V.H.F. Club, we are working on a 

little club project with some cash rewards. We are 
building some little one tube rigs for 220 mc. It was 

described in CQ some time ago. This was selected be- 
cause it was simple and therefore all the fellows in the 

club could participate.’’ Sounds like a lot of fun, Charlie! 

Let us know how the gang makes out on those little 220 

mc rigs! Agree with you on that 144 me aurora—Just 
nothing like it. Noticed a lot of very familiar 2 meter 

calls in that list. Good luck on future openings! 
Madison Heights, Michigan—Richard Medynski, K8PE]J, 
emits with... 

“Just got some new equipment .. . a Seneca VHF-1, 
RME 152A converter, and an HQ-129X receiver! 

“Good ground wave opening on April 4. Worked 

K2ZYX, and K8MMM, heard W8UMF and WS8ESZ, 
all at Grand Haven, Michigan, about 200 miles away. 

Copied all signals S9! Have got 102 confirmed contacts 

with Ohio. Ohio is about 55 miles away, and I’m always 

looking for new stations. Am usually on Tuesday nights 

between 10 to 12 P.M. local standard time.’ Real fine, 

Dick! Sounds like you’re all set and a‘rarin’ to go with 
all that new gear! Keep us posted. 

2 Meter Nuvistor Pre-Amplifier! 
Got a short note from K8GEM, of Gem Electronics, 

RR #3, Springfield, Ohio, that the labs are now in pro- 
duction with a 2. meter nuvistor (6CW4) pre-amplifier. 
But the most amazing thing is the price . . . only $3.50 
postpaid! This is a new addition to the recent line of 
equipment now in production at Gem. You’ll remember 

last month’s 2 meter converter announcement (also nu- 

vistor). We’ll keep you informed as more products are 
released. 



“CALL ME 
‘Personal Service”, 

Bob Henry 
WGARA 
Butler, Mo. 
'ORchard 9-3127 

| 

WORLD'S 
BEST TERMS 
Because we finance 

our own terms... 

e Only 6% a year finance cost 

e 20 months or longer to pay 

e Only 10% down (or your trade-in as 
down payment) 

e No finance charges if paid within 90 
days 

e Reduced charges if paid off ahead of 
time 

e You get more flexibility of financing 
in the future (such as re-financing) 
because we handle our own financing 

SSSA SER 

ETE LEED: a 

A-I Reconditioned 
Apparatus 

Nearly all makes and models. Big savings! 
Ten day trial—90 day warranty. 90 day full 
trade back on new apparatus. Write for 
bulletin. 

Butler fe 

ORchard 9-3127. : 

lita @4 Radio Stores 

11240 West Olympic Blvd. a 

GRanite 7-6701 Los Angeles 64 Ph. 

World’s Largest Distributors 

OPEN NOW 

SSAC ER EEN 

Missouri 

THE 3rd HENRY RADIO STORE 

“CALL ME 
for 

| Personal Service” 
gnsTernrnmrnng, 

¢ } e ‘ 

¢ & 

Ted Henry 
W6U0U 

Los Angeles 
GRanite 7-6701 

KWM-2 Transceiver 

32S-1 Transmitter 
$1150.00 

666.00 
S16F-2 AC Power Supply.-.oh saree aera 115.00 
516E-1 12 V DC Power Supply acer Mena 270.00 
TIoels ROCCWON teen ae oa eg ee 520.00 
SIZB-3 SPOKE he x6 ote sonst ees 32.00 
312B-4 Speaker Console |... 195.00 
30S-1 Linear Amplifier ......0000.00.0.c08. 1556.00 
30L-1 Linear Amplifier 520.00 

Write, phone or visit either store today! 
Inquiries & orders from military men 

and others outside USA wanted. 

of Short Wave Receivers 

931 N. Euclid Ave., Anaheim, Calif. 

For further information, check number 27, on page 126 
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For further information, check number 29, on page 126 
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CHOKES! «=== 

ist Model 800 

Three B&W Chokes that have broadband 

applications from 80 through 10 meters. 

Fc-15 An RF filament choke ideal for 

grounded grid amplifier construction. 

Use with one or two tubes. For total 

filament current to 15 amps. 

FC-30 Similar to FC-15 but with larger 
capacity to handle up to 30 amp. total 

filament current. 

Model 800 Transmitting type RF plate 
choke designed for series or shunt fed 

plate circuits. Max. rating 2500 VDC 
at 500. ma. 

See these chokes at your dealer or write. 

B&W for information. 

Curken 6 Williamson, Ine. 
Bristol, Pa. 

For further information, check number 28, on page 126 
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SEND FREE OF TIRING EFFORT 

vw» YVIBROPLE X 
SEMI-AUTOMATIC 

y The Vibroplex’s 
semi-automatic 
action takes all 
the labor out of 
sending. The Orig- 

inal Vibroplex gives 
sharp, clear signals 

and is precision machined. Adjustable to any speed. Good for 
30 or more years, even under tough usage. Comes in five 
models, standard or deluxe. Priced at only $17.95 to $33.95. 

. *Z  VIBROKEYER 

In building an 
electronic keying 
mechanism, 

VIBROKEYER 
supplies the perfect 

part. With a base 31%4” 
by 4144” and weighing 

234 lbs. Has the same large sized contacts, main frame and 
trunion lever as the standard Vibroplex. Speed adjustable to 
suit your own taste. Standard model, priced at $17.95. Deluxe, 
with Chrome Plated Base $22.45 

Order today at your dealers or direct. 

THE VIBROPLEX CO., INC. | FREE 
833 Broadway New York 3, N. Y. Folder 

08 e CQ e June, 1961 
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Thirty 
Again, we wrap up Ye Olde VHF Columne for 

another month. Next month we’d like to hear from 

you. And how about some technical info? Any little 

items you have available . . . converter designs, pre- 

amps, etc. Just a few lines and a schematic will do. 

May we hear from you. 
73, Bob Brown, K2ZSQ 

YL [from page 99] 

The following officers of the NYC YLRL were 

re-elected for 61: Pres., W2EUL, Amy; V.P., 
WA2DBG, Helen; treas., W2EEO, Madeline; 

sec., K2DPN, Dot. YLs in the New York area 

had some FB publicity in the N.Y. World Tele- 
gram & Sun in Feb. entitled “A World Wide 

Sewing Circle.” 
The Portland Roses are getting things lined 

up for the big convention to be held in Portland 
in 62. The Roses will be hostesses for the ladies’ 
activities. Officers of the club are: Pres., K7BII, | 

Mary; V.P. and treas., W7ZMN, Phyllis; sec., 

W7RVM, Helen; publicity and activities chm, 
W7NOK, Pat. 

Nets 

A note from K9TUD, Mary, calls the atten- 
tion of all Wisconsin YLs. They are invited to 
join a new Wis. YL net at 0900 CST on Wed. 
at 3840. If YLs outside of Wisconsin can copy 
the net, they are invited to join. 

New officers of the Loaded Clothesline YL 

Net are: Pres. & NCS, K®@GAS, Connie; V.-P. 
& ANCS, KSECP, Helen; secy., K®@GIC, Dot; 

treas., WSYSJ, Jennie; P/C, K@EPE, Marte. 
The Apricot Net (Mon. 8 p.m. 51 Mc.) had 

some FB publicity in an article by W8BAH in 
the Cleveland Plain Dealer. NCS is K8ONA, 

Eunice, and among the over 50 members are 

these YLs—K8VMV, IEZ, TOK, NQD and 
VMY. 

The Floridora YLs have one or more nets for 

most every day of the week: Mon. 0900, 7225, 

W4IUR megr.; Tues. 0900, 7215, s.s.b., W4UF 
mgr.; Tues. 1000, 50.330, no mgr.; Wed. 0900, 

7185, c.w.-Novice, K4RDX megr.; Thurs. 2000, 
50.300, K4ANR megr.; Thurs. 2000, 50.330, 
W4LPR megr.; Sun. 0900, 7225, K4UIZ mgr. | 

[Continued on page 114] 

TRI STATE AMATEUR RADIO SOCIETY, INC. 
Publication: SPARKS 

Mailing address: P.O. Box 51 

Evansville 6, Indiana 

Local Listening freq; 29.6 & 145.2 

Club meetings are held at Community Center, 8th 
& Main Streets, 1930 hours last Wednesday of 
each month. 

Visitors & inquiries invited, 
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MODEL HE-26 
HYBRID PHONE PATCH 
Perfect for AM-SSB Phone Patch 
operation. VU Meter monitors 
line level for Q5 phone patches. 
An unmatched low— 

=, @ || 24.50 

MODEL TM-15 
WAVE METER 

Checks transmitter output for 
harmonics, parisitics, and out- 
of-band operation. Provided 
with magnetic feet. Perfect for 
the novice. 

MODEL TM-14 
FIELD STRENGTH METER 
Complete, no wires to connect. 
Monitor transmitter output, 

HE-28 RF WATTMETER check antennas, etc. Perfect 
AND SWR BRIDGE sy ees provided with mag- 

150 watts full scale—Built-in 
dummy load—Wattmeter +5% 
to 54 mcs. SWR +5% for in 6.95 
line use. 

THE LAFAYETTE HE-30 
e@ TUNES 550 KCS TO 30 MCS IN FOUR BANDS 
e BUILT-IN Q-MULTIPLIER FOR CROWDED PHONE OPERATION 
e CALIBRATED ELECTRICAL BANDSPREAD ON AMATEUR BANDS 8 

THRU 10 METERS eo STABLE OSCILLATOR AND BFO FOR CLEA 

M CW AND SSB RECEPTION e BUILT-IN EDGEWISE S-METER 

) 
N THE DREAM RECEIVER FOR TODAY’S 

N CROWDED BANDS AND AT AN IDEAL PRICE 

(Cd 
—— 

\ “A FAY ET rE: 165-08 LIBERTY AVENUE, JAMAICA 33, N. Y. 

® RA DI oO ——_______— OTHER LOCATIONS ————_— 

NEW YORK, N.Y.| NEWARK, N. J. BRONX, W. Y. bee N. J. | BOSTON, MASS. | PLAINFIELD, N. J. 
100 6th Avenue | 24 C Central Avenue 542 E. Fordham Rd.| 182 Route 17 | 110 Federal Street_ 139 V Ww. 2nd | Street_ 

“Lafayette Radio Dept. CF-1 - P.O. Box 190 Jamaica 31, N. Y. 

flere Enclosed. Send Stock fo... (© Rush FREE 324 Page Catalog 610 
i 

i 
Relic pera.: Down Payment Enclosed for Stock #£.......-/cceue 

4 Lafayette Easy Pay Application Will Be Forwarded Upon Receipt of Down Payment 

a 
i 
A 
i 

FREE 324Page 

1961 
| Catalog No. 610 

~ Cut Out & Paste 
on Post Card 

For further information, check number 30, on page 126 

June, 1961 e CQ e 

Address —_________ ates oeeeretes aston es 

a. State. _.. Zone. [City 



“MANUALS — 
MANUALS MANUALS 

SPECIAL THIS MONTH ‘ 

Maui sha ep petpalte $3.00 TM-11-2008 Conv’t’r Set TC-33-A, R’p’t’r TC-37.... 4.00 

A eet iaeg SS HO ean RRO etd a4 3:00 TM-11-2215 Teletype Sets TT-5/FG - IT-6/FG _. 4.00 
TM_11.253 Radio Sets AN/SRC-8 -8AZ-8XX .... 4.00 TM-11-2222 R’c’v’g Tr’sm’t’r Distributors TT-12/ 

TM-11-260 Radio SCR-616 (BC-1269, RA-61, FGQ, TT-13/FGQ-1 and he ire 
RGIS 061) Sere ee ea eae 5.00 trib. TT-21, TT-26 and TT-52/FG (in- 

TM-11-264B Radio Set AN/GRC-26D ...........-- 5.00 cluding other teletype Model 14 ae 
TM-11-271 Rawin Set AN/GMD-1 ..........-... 4.00 Prans.. Distrib.) Siete ase een ea Be 
TM-11-273 Radio SCR-193 D, G, H, J, K, KB, L, TM-11-2627 Tube Tester 1-177 ........-.....:...-- : 

M. PB) 0; R:S; if Whe ce ete 3.00 TM-11-2223 Typing & roaclyping Repref., Teletype on 

TM-11-277 Radio Set AN/VRC-1 3.00 : Modell arr ctndeaei ey sok ote ere eet ie 

TM-11.283 Radio AN/VRC 6, 6X, 6Y, R-257, T208 4.00 TM-11-2234 Teletype Set ASN / Ta =4 EG re preriee: . 
.(TM11.284. Radio Sets AN/GRC - 3-4-5-6-7-8 |..... 4.00 _TM-11-2432A Radiosonde AN/AMT-4.- 4B ......... 3.00 

'(TM-11-289 _ Transc’v’rs RT-66, 67, 68/GRC . 4.00 TM-11-2607 Radio Transmitter BC-400-H .......... 3.00 

TM-11-290 Transceivers - RT-70/GRC .... 3.00 TM-11-2645 age ee Model CNP fe: 

ay / - 13-14-15 3.00 acsimile) }'..nc skeen ee 

TM 1996 Rado SEAN PRC. ee : ; 2.50 TM-11-2656 Ant. Kit B’bl’t Tr’nsm’tg Ant. ......... 3.00 

TM-11-312 Rem’te Cont. Equip. RC- 47, RM-12 132400 TM-11-2666 Rectifiers Wilcox 36A - 36A-4 ......... 3.00 

TM-=11-333 Field Telephones EE-8 A-B ....... 52.00) TM-11-2671 Wilcox Trans. 96-AC - 96-C3 ......... 3.00 

TM-11-442 Public Address Set - PA-1-F 2.00 TM-11-5026 Test Equipment - IE-9-C ....... I iete22200: 

TM-11-449 Public Address Set- PA-2-B ...... 2.00 TM-11-5054 Speech Amplifier - BC-614-E-F-H- Ted 00 

TM-11-454 Radio Telegraph Operation 3.00 TM-11-5059 Ch’n’l Alignment In. ID-292/PRC-6 ... 2.00 

TM-11-455 Radio Fundamentals 3.00 TM-11-5083 Electronic Tube Tester - TURim =. 400 

TM-11-464 Teletypewriter Operation 3.00 Inst. Book ARC-12 Equip. R’c’v’rs R-10, 11, 15, 19, 

TM-11-467 Radar Systems Fundamentals 5.00 20; Frans. 1 =11;7F-13" 8 eee a eee 5.00 

2 aed Radio Sets AN/VRC-2, 2X, T-322, R- 435 3.00 Maintenance Handbook ARN-6 Radio Compass tO) 

TM-11-61 Radio Sets - AN/VRC-16- 17-18 bre 3.00 NAVSHIPS 900483-A H’db’k Maint. Inst. Models 

TM-11-633 Radio Sets - AN/TRC-6 - (XC-2) AN/APR-=1. AN/SP R= eee) aoe es .00 

Maint. & Aux. Equip. 3 4.00 NAVSHIPS_ 900515-A Inst. B k - Shipb’d Panoramic 
TM-11-642 Radio Sets - AN/VRC-20-21- 22 3.00 Search R’'c’v’g Set'= RDG> =o Seee .00 
TM-11 -650 Radio SCR-641A (BC-797, 1271, RM- 31) 4.00 NAVSHIPS_ 91529-A Inst. B’k - Portable ees Radio 
TM-11-704 AN/VIA-1 Aux, Interphone Equip. _. 3.00 Trans.-Rec. Equip. - MAW-1....... -00 
TM-11-802 Radio Trans. (Wilcox #96-200-A-B-C).. 3.00 NAVSHIPS_ 91527 Maint. Check off List Radio Rec. 
TM-11-817 Radio Trans. BC-329-J, RM-6-J, T-27-L. 3.00 Sets-RDZ-1 Ilustiecte: sc eee -- 3.00, 
TM-11-818 Radio Transmitter 33-A - 34-A hs 4.00 NAVSHIPS 91554 Performance Standards Book 
TM-11-827. Radio Transmitter BC-447-F ... 3.00 Radio Trans. Set Model TDZ Illust... 3.00 
TM-11-829 Radio Set AN/VRC- 4 3.00 NAVSHIPS_ 92227 Inst. B’k Video Distrib. 
TM-11-853 Wilcox R’c’v’rs CW3, F3, BAY- 113A, SA-375/ UP XA Se ee ee 4.00 

; R-208,209 . ‘ 5.00 NAVSHIPS_ 91707 Inst. B’k ’scope OS-8B/U _ .00 
_ )TM-11-867. Radio Receivers BC187-B-@ ©. 3.00 NAVSHIPS 92197 Inst. B’k Multimeter AN/USM-34 3.00 
_ )TM-11-868 Radio Receivers 128-AY 3.00 NAVSHIPS_ 91716 Inst. B’k Test Sets TS-174U/UP. 3.00 
- YTM-11-897 Radio Transmitter BC-1335 3.00 Instruction Book Frequency Meter TS-175 ... 32:3100 
- )TM-11-885 Radio R’c’v’rs R-140/FSM-1 NAVSHIPS_ 323-A Radio Equipment Navy—BN-1 3.00 

(Nat. HRO Ser.) 3.00 Handbook Maint. Inst. Test Sets RC-54C, RC-55C 3.00 
| $TM-11-898 Radio R’c’v’rs R-108/GRC, R- 109, GRC, Instruction Book Transmitting Equipment—TCE- it 3.00 

R-110/GRC . ‘ ee O0) Handbook Maint. Inst. Panoramic Adapter 
TM-11-951 Rectifiers RA-36-J-K-L-N-Q ... 250 AN/APA-10 3.00 
TM-11-961 Rectifiers RA-34-A-B-C-D-E-F-G-H By Pa '50, Handbook Maint. Inst. Panoramic Adapter 

| )TM-11-1055 GKW-RF-Amp. DA-1A, Rect. RA-1D, AN/APA-38 . 5.00 

| Ant. AT-1A Be dene iaarae 4.00 Handbook Maint. Inst. TS- 100/UP ” scope. bay Sees 3.00 
' )TM-11-1570 Service Manual for Radio Set SCR- 270, Handbook Maint. Inst. R’c’v’r BC-1060-A, B ....... 4.00 

BB, CD, EA & SCR-271 AAB to MA Radio Set BC-375 and RC 191 ok ae ee 3.00 
with Console (BC-785, RD-4, BC-758, PLEASE SEND CHECK AS WE PA 

RA-60, PE-74, PE-138, PE-139, WRITE YOUR REQUIREMENTS AY POSTAGE 
BC-1239) res aay Waite 5.00 NOT LISTED 

515 LaFayette Street TECHNICAL MANUALS COMPANY Utiea 4, New York 

FOR THE 

ie AEE 
| AMATEUR 

FRANK C. JONES W6AJF 

COMING 

VHF for the radio amateur. A new dy- 
namic handbook that covers all ohased 
of VHF activities. 

For further information 

see pages 118 & 119 May CQ 
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satisfaction guaranteed or your dollars cheerfully refunded. 10% down on all orders 
—three years to pay. We do accept trade-ins or reconditioned equipment. 

@ BABCOCK VHF-62 Xmtr 
MTS Mobile; Ximthicstecissssccacianescscstne $ 49.00 | VFO 6-2, 6 & 2 Meter v.f.o. 
e@ B&W King 500, 500 Watt Ph/c.w./v.f.o 

wn $ 99.00 
34.00 

299.00 
| 5100 Xmtr King 500A Gon ee 339.00 
51005 Xmtr King 500A conv. to 500B 369.00 

5100B Xmtr .... CB-100 Citizens Banders 59.00 
51SB-B SSB Generator . @ GONSET 
51SB SSB Generator Com. Ill for 6 Meters . 174.00 | 

Com. III for 2 Meters ... 189.00 L-1001 Lin. Amp ..... 

: 

, 

370 SSB Rec. Adaptor .... Com. IV for 2 Meters ... 269.00 
@ CENTRAL ELECTRONICS 6 Meter Lin. Amp. III . 109.00 
MM-2 . . 119.00 | 2 Meter VFO-Aud. Amp. .. 19.00 
10A SSB xciter 69.00 | 2 Meter Mobile Converter 24.00 
10B SSB Exciter .... . 99.00 | G-28, 10 Meter Com. ..... 199.00 

: 20A SSB Exciter .. 159.00 | G-50, 6 Meter Com. ... 199.00 
20A Rack Mounted . .. 129.00 | 6-66 Mobile Receiver 129.00 
100V Factory Recond. .. 525.00 | G-66B Mobile Receiver . 139.00 
Model ‘“A’’ SSB Slicer .. 24.00 | Thin Pack Supply .......... 19.00 
Model ‘‘B’’ SSB Slicer 3-Way Supply for above .. 29.00 

. 159.00 
169.00 
289.00 
289.00 

458 VFO G-77 Mobile Xmtr . 
@ COLLINS G-77A Mobile Xmtr ... 
75A-1 Receiver ... GSB-100 SSB Exciter . 
75A-2 Receiver ... GSB-101 Linear Amp. 
75A-3w/800 cycle filter ” 395.00 | Tri-band Mobile Conv. ... 22.00 
75S-1 Receiver ... .. 369.00 | Super-Six Mobile Conv 34.00 
75A-4 Late Model . .. 599.00 | G-11 Citizens Band ......... 59.00 
75S-1w/Blanker 449.00 | Super 12 mobile Conv. 12v B+...... -. 49.00 
32V-1 Xmtr ... "189.00 | @ HALLICRAFTERS 
32V-2 Xmtr . .. 229.00 | S-38 Receiver 24.00 
32V-3 Xmtr .. 299.00 | S-38E Receiver 39.00 
KWM-1 0... .. 475.00 | $-40A Receiver 59.00 
KWM-2w /Blanker .. 949.00 | SX-43 Receiver 99.00 
312B-4 Console ... .. 139.00 | $X-71 Receiver 119.00 
328-1 Xmtr .... .. 469.00 | S-77 Receiver we 49.00 
312B-5 Console . .. 250.00 | S-85 Receiver ...... ... 89.00 
KWM-2 Rack see 90.00 | SX-88 Receiver 329.00 
@ COSMOS INDUSTRIES SX-96 Receiver 169.00 
Cosmophone 35 & Supply ..........c0s0c0e8 499.00 | $X-100 ....... 209.00 
@ DRAKE SXS10T =. 249.00 

EDAIROCOIVEN F-s20-sesacicstssticssseistesesseeecsseosesee 199.00 | S-106, 6 Meter Receiver 29.00 
e ELENCO $-107 Receiver .... 69.00 

Power Gainer Comp. Amp ..........-::00-0- 19.00 | SR-34 AC ... 249.00 
@ ELDICO HT-30 SSB, Factory : 209.00 
Brute Force A.C. Filter Kits ... 10.00 | HT-32 SSB Xmtr ......... 429.00 
TR-TV 300 Watt w/VFO HT-32A SSB Xmtr .. 489.00 
e ELINCO HT-31 Linear ...... 199.00 
$S-75, 75 Meter SSB Exciter with HT-33 Linear Amp. 299.00 

supply in Bud Cabinet .... H HT-33A Linear Amp 509.00 
e ELMAC HT-37 SSB Xmtr ..... 349.00 
PMR-6A Mobile Receiver ........-:ccsc0 59.00 | CB-1 Citizens Bander ..... ... 69.00 
PSR-6 6v. d.c. supply for abov Ze 295005) @ HAMMARLUND 
PIMR=6) S-Meter.c..2::sscccceticassaretessss 5.00 | HQ-100 Receiver . 134.00 
PSR-116 A.C. Supply f bo . 19.00 | HQ-100€ Receiver w/clock 139.00 

PMR-7 Mobile Becear ba .. 99.00 | HQ-110C Receiver w/clock 169.00 
_ 129.00 | HQ-110 Receiver ..... 164.00 

PSR-117 A.C. P.S. for above .. 24.00 | HQ-129X Receiver 119.00 
PSR-6/12 d.c. P.S. for above . 19.00 | HQ-150 Receiver .. 189.00 
A-54H Mobile Xmtr ..... . 59.00 | HQ-160 Receiver .... 259.00 
AF-67 Mobile Xmtr . .. 109.00 | HQ-180C Receiver w/c oc 319.00 
Citifone C.B. Unit ....... 79.00 | BC-779B Super Pro ......... 49.00 

b A 34.00 | SP-600 17JX Receiver ... .. 399.00 M-1050 Vibrator Supply 49:00 | © HARVEY-WELLS 

PMR-7 New Demonstrator ... 

f GLOBE ELEC R-9A Receiver .. 69.00 

Scout 65A TBS-50 Xmtr . 39.00 

64.00 | TBS-50D Xmtr .... 49,00 Scout 680 Xmtr 74.00 | @ HEATH Scout 680A Xmtr .. 
Chief 90 Xmtr .... 39.00 | AT-1 Xmtr 19.00 | 

Chief Deluxe ...... 49.00 | DX-20 Xmtr 29.00 

Screen Modulator ..... 9.00 | DX-35 Xmtr ... 45.00 

DSB-100 Double SB X 69.00 | DX-40 Xmtr ...... 49.00 

CARL neatice.snanianeeatess 69.00 | DX-100 Xmtr SPECIAL 149.00 
MR-1 Comanche .. 99.00 

$B-10 SSB Adaptor . 79.00 
HD-19 Phone Patch ... 19.00 

29.00 
18.00 
34.00 

. 189.00 

AR-3 Receiver with Cabinet 
VF-1, VFO, Chked. & Cal. 
CB-1 Citizens Band .. 
Seneca VHF Xmtr ....... 
e@ JACKSON 
GRO=221VSCOptescervactiecsssccrteresascvtoanneosite 129.00 

I NWA 

suppliy 

ee 3832 West Lisbon Ave. 
Milwaukee 8, Wisconsin 

tsa ngt-¥AM diwtibuitory phone WE 33262 

| BC-610D Xmtr and Sp. Amp. 

e@ JOHNSON 
Viking Mobile Xmtr .... 
Viking | Xmtr 
Viking I! Xmtr SPECIAL . 
Valiant oitsscacstvcrescapeare 319.00 
Challenger 89.00 
Valiant, wired from a kit 289.00 
Ranger, <isccescisagevaccone 179.00 
Navigator CW Exciter .. 124.00 
Viking 500 watt Ph/c.w./v.f.o. 499.00 
6N2 Xmtr ........... 89.00 
6N2 Converter ..... 49.00 
Pacemaker SSB E 239.00 
Courier SPECIAL .... 149.00 

29.00 

C-11 Citizens Band . 
R-100 Receiver w/Speaker : 
@ LAKESHORE 
Phasemaster I 
P-400 GG Linear .... 
@ MEISSNER 
Signal Shifter, EX: .0.0.0c0n eee 15.00 
@ MECK 
60> 1 Minit 6 cscGicsstsnvarspenvcandbode oes 34.00 
@ MORROW 
3BR-1, 3 Band Mobile Conv. ...... 24.00 
5BR-2, 5 Band Mobile Conv 39.00 
FTIR, Fixed Tuned Receiver . 39.00 
MBR-5 SPECIAL .... 79.00 
RVP-250 Supply .... 19.00 
Falcon Mobile Receiver 79.00 
RAP-250S, AC Supply 19.00 
Single Channel C.B. ...... 69.00 
e@ NATIONAL 
VHF-6 & 2 Meter v.f.o. ... 34.00 
NC-57 Receiver .......... 49.00 
NC-66 Port. Receiver 59.00 
RDF-66 Dir. Finder .. 19.00 
NC-81X Receiver . 39.00 
NC-88 Receiver ... 79.00 
NC-98 Receiver ... 99.00 
NC-100 Receiver . 39.00 
NC-125 Receiver . 109.00 
NC-173 Receiver . 109.00 
NC-183 Receiver, Clean 149.00 
NC-188 Receiver ........ . 99.00 
NC-300, 434 Series 
NC-300, 460 Series 
NC-300, 481 Series . 
NC-270 Receiver .... 
NC-300, 6M Converter .. 29.00 
NC-400 Rec., New Demo . 595.00 
HRO-50T-1 w/Cal. & Spkr 
HRO-50T Receiver 
@Pé&H 
VFO matic for 75A-4/HT-32 . 49.00 
LA-400B Linear .... 94.00 
LA-400 Linear 69.00 
@ PIERCE SIMPSON 
New C. B. Units, Demo 
@ RME 
4350) Receiver, c3.,:ciccescctricce 
MC-55 Mobile Converter .. 
RME-45 Receiver ......cccccsccssscesseetseeneees 
e@ SIMPSON 
Capacoltimet er i505. cisccssssscsttecoctisvsoctsezapsneees 
@ REGENCY 
ATC-1 Transistor Conv. ooo... 45.00 
e@ SONAR 
CEG VEO asic tonnes ierattrceettren tered 19.00 
@ SURPLUS 
RBV-2 Panadaptor 

PE-103 & Cables 
e@ TECRAFT 
€C5/50, 6 Meter Conv. . 
€C5/144, 2 Meter Conv. ..... 
e@ TELREX 
Rotor with Indicator 
e@ TOWN & COUNT 
GIFIZENS) BONDELS yee tcsessonecseocastssseerascennne 49.00 

alectronie 

In Chicago Land: 
6450 North Milwaukee Ave. 
Chicago 31, Illinois 
Phone RO 3-1030 

Spring Cleaning Inventory Sale...EVERYTHING GOES! 
Fa Au equipment completely reconditioned by factory trained technicians. 100% 



The Rese Amateurs 

BOOKSHELF 

Here is a selection of basic books that belong, 

in every hamshack. Use coupon below to order; 

money refunded if not completely satisfied. 

1. RADIO OPERATING 

QUESTIONS AND ANSWERS 

Prepare to pass license examinations quickly and easily 

with this reliable question and answer book By J. 

Hornung, M.I.T., and A. McKenzie, McGraw-Hill 

Book Co. 12th Ed., 571 pp., 142 illus., over 1900 

answers. $6.25 

2. ELECTRONIC COMMUNICATION 

Fundamental theory and practice for modern electronic 

-communication—a basic “how-to” guide to operation, 

maintenance, professional and amateur license examina- 

tions. By R. Shrader, Oakland Junior College. 936 

pp., 771 charts, graphs, tables, and illus., $13.00 

3. BASIC ELECTRONICS 

| This easy-to-read book covers everything from basic 

electricity to tubes and transistors. Helps you learn 

electronics from A-to-Z at home! By B. Grob, RCA 

| Institutes, Inc. 524 pp., 376 illus., $9.25 

4. APPLICATION OF ELECTRONICS 

This big guidebook gives you the electronic know-how 

that helps you perform better, faster technical work. 

By B. Grob, RCA Institutes, Inc.; and M. Kiver. 

618 pp., 495 illus., $10.00 

5. BASIC MATHEMATICS 
FOR ELECTRONICS 

Gives you a sound mathematical background needed 

for working in today’s electrical and electronics fields. 

By N. Cooke, Cooke Engineering Co. 2nd Ed., 679 

pp., 373 illus., $10.75 

6. ELECTRONICS AND 

NUCLEONICS DICTIONARY 

An illustrated dictionary giving up-to-date definitions, 

abbreviations, and synonyms for over 13,000 terms 

used in television, radio, radar, industrial electronics, 

medical electronics, avionics, space electronics, nuclear 

science, and nuclear engineering. By N. Cooke, Cooke 

Engineering Co.; and J. Markus, McGraw-Hill Book 

f Co. Over 13,000 terms, 452 illus. and diagrams, 
$12.00 
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7. TWO-WAY RADIO 

This book clearly explains how to install, service, and 

maintain two-way radio sets for top efficiency. By A. | 

Lytel, Avco Manufacturing Co. 281 pp., 283 illus., | 

$9.50 

8. ELEMENTS OF ELECTRONICS 

Gives you, without the use of difficult mathematics, 

all the basic theory you must have to go on to advanced 

work in radio, television, radar, sonar, or industria! 

control. By H. Hickey, Chief Electronics Technician, 

USN; and W. Villines, Jr., Lt., USN. 549 pp., 482 

illus., $8.75 

9. RADIO ENGINEERING HANDBOOK 
Solve your radio engineering problems more quickly, 

easily, and accurately with the reliable data and prac- 

tice in this modern handbook. Edited by K. Henney, 

McGraw-Hill Book Company. Sth Ed., 1775 pp., 

over 1500 illus., $25.00 

10. TRANSISTORS IN RADIO, 

TELEVISION, AND ELECTRONICS 

Provides a simplified summing up of facts about tran- 

sistors and transistor circuits—how they are designed — 

and work, and their use and maintenance. By M. Kiver, 

2nd Ed., 423 pp., 337 illus., $7.95 

11. RADIO ENGINEERS’ HANDBOOK 

Represents an organized and substantially complete 

interpretation of the engineering literature of radio 

that has appeared in English. By F. Terman, Stanford 

University. 1019 pp., 869 illus., 84 tables, $14.00 
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BINDER . 

here is no other good way to 

sep your back issues. Make ’em 

sat. We supply the binder, with 

ie year embossed in gold, not 

rely a sticker which will come 

f later. Specify what year you 

ant stamped on your binder. 

3.50 each. 

— BOUND VOLUME 

y far the handiest way to keep 

yur library. Why not go first- 

ass? This impressive volume is 

ily $10.00. We only made a few 

‘them this year, so don’t expect 

get one later. 

a 

COWAN PUBLISHING CORP. ‘°° 
- Book Division 

300 West 43rd Street 

New York 36, N. Y. 

HAM‘S INTERPRETER 

CQ ANTHOLOGY ............ 

BX. ZONE IMAP i....06csps2-: 

SIRS: My check (money order) for $ 
is enclosed. Please send the following items to: 

Name. 

Address 

REGULAR LOG SHEETS (100) ................ 1.00 

SSB LOG SHEETS (100) . 

CQ LICENSE GUIDE ....... 

SURPLUS SCHEMATICS HANDBOOK.... 

19” GLOBE 

Here is a chance to preserve your 

breath for posterity! This beau- 

tiful World Globe, made by 

Hammond, is a must for every 

hamshack. Plain for $19.95 or 

lighted for $24.95. The first 

10,000 people who jump at this 

bargain will get a year of CQ at 

no extra charge. 

ATLAS 

What! You don’t know where 

Nicobar Island is? Incredible! 

And with the CQ deal on the 

Hammond Atlas so reasonable 

too. This is a reference book that 

will get good usage around your 

house if you have any kids. 7 lbs. 

of colored maps and a gazeteer 

for only $12.50 . . . and you get 

a year of CQ. 

On oO 

4S Lat Ce a a eae a Tee anak 

(es) 2° ° 
| 

wo 2 3 
1 

nD ro) jo) O 

City Zone State 

New York City Residents Add 3% Sales Tax 

Sc YT SE. % 

+ 

CODE RECORD 

Learning code is a snap with this 

record. Speeds from 38 to 16 

WPM, depending upon turntable 

speed. This 12” LP record has 

on it all you need to learn the 

code for both the Novice and 

General License. $3.50 each. 

HAM’S INTERPRETER 

Now you can talk in broken 

French, Spanish, Italian, Ger- 

man, Swedish and Finnish. This 

handy little book gives all the 

popular ham conversation in 

seven languages, including let- 

ters and numbers. Only $1.50 

postpaid. 

-- THE CQ HAM MART 
LOG SHEETS 

Log Sheets of the most astound- 

ing modern design. Infinitely su- 

perior to any others on the mar- 

ket. And they are only $1 for a 

pad of 100 sheets. Specify Regu- 

lar or SSB type. 

TVI HANDBOOK 

WIDBM’s newly written TVI 

book (2nd edition) covers all as- 

pects of curing TVI from both 

the Ham’s viewpoint and that of — 

the TV viewer or the TV service- 

man. It includes 2- and 6-meter 

TVI as well as Citizen’s Band. 

Industrial, Medical and Utility 

TVI. Profusely illustrated with 

diagrams, photos, charts, tables 

and ICC regulations pertaining 

to radio and television interfer- 

ence. Price $1.75 postpaid, USA, 

$2.00 Foreign. 

BOOKS 

Hi-Fi Book 

Command Sets 

CQ License Guide 

DX Zone Map 

Sideband Handbook 

CQ Anthology ‘45-'52 

Mobile Handbook 

Surplus Schematics Handbook 

SEE PAGES 104 & 105 APRIL 1961 

FOR COMPLETE DESCRIPTION 

SOMETHING NEW IS COMING 

SEE PAGE 110 THIS ISSUE 
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EQUIPPED 
FOR 

SERVICE 
Your choice of new |. 

Art Brown, W9IHZ 

at Brown Electronics. We carry all the major 

equipment is not limited 

lines, among them the names appearing below. 

Barker & Williamson—Central Electronics 

Collins—Cushcraft—R. L. Drake 

Elimac— Gonset—Hallicrafters 

Hammarlund—E. F. Johnson—Mosley 

National—P & H—RME 

TRADES—Liberal allowances for commercially built ham 

equipment, especially late models in particularly good con- 

dition. 

USED GEAR—A diverse inventory of late model used equip- 

ment, realistically priced. Our list is frequently revised and 

we guarantee satisfaction. 

TERMS—We carry our own contracts. We're flexible, our 

charges low, $6.00 per hundred per year on the unpaid 

balance over as long as 24 months or more. 

RESPONSE to your inquiry will be rapid, will be by mail. 

_ We'll give you our best offer first and no high pressure. We 

would like very much to have the opportunity to quote on your 

requirements. 

REQUEST FOR QUOTATION (Please Print) 

| have the following used gear to trade: (Please use this 
code to describe it.) 3. Like new, little use; 4. Minor signs of 

use, no major blemishes; 5. Good condition, with minor modi- 
fications; 6. Has major modifications, or requires major repairs. 

lam interested in purchasing the following equipment: 

New []_ 

Used []_ 

No obligation to buy is implied. 

Street No. ot R.F.D.: 

City: 

State: 

For further information, check number 32, on page 126 
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YL [from page 108} 

Book Reviews 

Building Up Your Ham Shack is the latest — 

book off the press by Howard (“YB”) Pyle, 

W70OE. Published by Howard W. Sams & Co., 
128 pages, well illustrated, price $2.50. Not 
only does it explain how to assemble a first Ham 
station and how: to choose and install equipment, 

but it also guides in the choice of advanced 
equipment if one wants to gradually upgrade his 

station. 
The Many Names of Lee Lu is the latest book 

by Helen Cloutier, W8GJX. Illustrated by Don 

Elmi, it was published by Albert Whitman & 
Co., price $2.25 (cloth bound). For children, it 

is the story of Lee Lu, a Chinese boy, who came | 
to America, and his concern as to what name 

the American children would call him, and his 

teacher, and his joy in her choice. 
33, WSRZJ 

Ham Clinic [from page 77] 

eration, rough handling either in the hamshack 
or in shipment will cause mis-adjustment. Merely 

re-engage the pinch to the drive disc and your 
slippage will disappear. First make sure that the 
pointer is not binding at the cabinet top. If you 
cannot seem to stop the slippage by re-engaging 
the pinch to the drive disc, then remove the main 
tuning knob and counterweight. Remove the re- 
taining ring. Then with a 2” Spin-Tite wrench, 
loosen the pinch drive bushing. With the bush- 
ing loosened, further engage the pinch assembly | 
into the main tuning disc to obtain proper drive 
without slipping. Tighten the pinch drive bush- 
ing and re-assemble the main tuning knob. The 

operation should be correct. If this operation did 
not work, then loosen the four variable capaci- 
tor mounting nuts. Engage the drive disc into 
the pinch mechanism by moving the capacitor 
... be careful of the wiring! Tighten the four 
nuts and you’re back in business. 

RCA Modulation—Anyone have any infor- 
mation on so-called RCA “ampli-phase” modu- 
lation? If you do, how about sending us the 

complete info if you do not want it returned. 

Tip of The Month 
Thanks and 75 to WSGFK for his very simple 

put practical Tip of The Month. 
He writes: “those who have ever tried to ad- | 

just the input to the audio phasing network of 
an s.s.b. exciter are quite familiar with the fact 
that the input pot can readily be adjusted for 
excellent sideband suppression on either the — 
upper or lower sideband . . . but not both. The 
setting for either sideband is a compromise at 
best. With the help of Doc Dawson, W5KFI 
and some experimentation, we finally settled the 
matter by using two pots and switched these for 
upper and lower sideband operation . . . giving 
us optimum adjustment. With a Tektronix scope, 
equal sideband suppression measurement was in 
the order of 45 to 55 db with the SB-10.” See 
fig. 1 for the simple modification. 



with a “‘MATERIAL”’ difference! 
NOW! “Monarch” 4 Band 10-15-20 and 40 meter 
“balun” fed Single-trans-line 4 Band antenna 

—AND 
~ WORTH 
EVERY 
PENNY 
OF IT! 

ae Send For PL77—Tech info on 107 Antennas 

Communication and TV Antennas 

/ re xK LABORATORIES 
dollar better in every way! Antenna 
systems from $6.95 to $12,000.00 ASBURY PARK 42, NEW JERSEY, U.S.A. 

For further information, check number 34, on page 126 

PERFECT GIFT FOR YL OR OM W 
: ce only book about the YLs. 18 chapters, 500 DID YOU KNO ? 

EY | oeterietiarted cates a cee te HAM SHOP ADS ARE 
postpaid. Order from: 

LOUISA B. SANDO, W5RZJ NOW 5¢ PER WORD 
212 Sombrio Dr. Santa Fe, N. Mex. (See Page 118) 

ARMCHAIR PHOTOGRAPHER 
In this hectic era of space stations and amphibious autos, far be it 
from us to criticize progress. And yet, we shake our cranium a bit 
sadly, and we reminisce a bit remorsefully to the days not so long 
ago when we hadn’t yet traded our souls for do-it-yourself kits. 
And looking back, we remember when the pioneer of the do-it- 
yourself phaze was the died-in-the-wool ham who built and serviced 
his own station. 

& 

AO 

For TOP-MAN-ON- 
THE-FREQUENCY results... 

Install a Telrex antenna...dollar for 

ANTENNAS 

Even so, we must force a faint smile as we remember that even the 

true-blue old timer occasionally referred to CQ to solve a tricky 
problem or refresh his memory on a technical point. 

Mind you, we’re not opposed to progress. We just realize that there 
are so many new phases of our hobby being developed today that 
CQ has become a second right arm to its regular readers. And those 
hams who only occasionally happen to browse through a copy of 
CQ...oh, well! Some hams still like to do things the hard way. 

CQ Magazine C6 
1 year, $5; 2 years, $9; 3 years, $13 

300 West 43rd St. y in a a ie APO L FPO, 

New York 36, N.Y. Canada & Mexico 

: f [] new 
Snclos ; eee LOL Aner ier eae: eater Enclosediisttn. 1s: y Fy renewal 

subscription to CQ, to be sent to: 

INEVRNSE fof le CRG, ore Bares tot eo acer a Tecan ree Gallus aawore j 

H 

INGBNIESS mae eee ee Oh a Oia CE Oe ORR er cy Corer 0 76 

{ 

(OS ome 0 Sone Le eae OM eae Zone States amare { 
y Rae i) 

Pan-America and all other foreign: 1 yr. $6; 2 yrs. $11; 3 yrs. $16. : 
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GIANT 1961 
204 PAGE 

SAVE UPTO @ 
50% ON B-A 
SELECTED 

HI-Fl AND 
STEREO 

SYSTEMS & 
COMPONENTS | 

TOP VALUES | 
IN POWER | 
AND HAND 

S68 | NGE y ) i uy 

| A Complete Buying Gude 
jor Luousthing in 

ADIO TV 

ELECTRONICS 
OF BARGAINS | 
NOTIN ANY 
OTHER CATALOG | 
im 

ept CQ, 1012 McGee St., Kansas City 6, Mo.| 

(1D Send Free 1961 B-A Catalog No, 611 ] 

BY AIAG, £7 saaausaesenatoossjssoccoesisoovoeco toc awosantelSovee ooaeavon cones 5 i 
' 

FOR IT. iy TODAY EAAGE CSS es ests sooranassseossacesoeseestres oediensote ecsloeels este fest GEO “4 

tS a Acton eoea ie eee 
eS ek ee ot en Oe Oe ae me oe ee OO ow mS ES 

For further information, check number 33, on page 126 

4 VERSATILE 
MODELS 

A.C. or D.C. 

COAXIAL 
RELAYS 

Also Available 
with Type C, 

TNC, BNC, N & 
UHF Connectors 

‘Small, Compact, 
Light Weight, 

Less than 9 oz. 

Outstanding favorite for amateurs , . . Versatile com- 
binations for industrials! Low VSWR — less than 1.15:1 
from 0 to 500 mc. LOW LOSSES .. . High Contact 
Pressures. LOW CROSS-TALK through use of patented 
“isolated connector"’ arrangement. HIGH POWER RAT- 
ING. All coils encapsuled in epoxy resin for quieter 
operation and resistance to moisture. 

4A UNCONDITIONAL STANDARD RELAYS: DK60, DK60-G, 
GUARANTEE for DK60-2C and DK60-G2C — Priced 
one year. (We from $12.45, 
will repair if 4 j 
faul ‘thi Also available with Type C, TNC, 
aulty within 1 BNC, N:& UHF Connectors. year.) 

May be had with weatherproof 
boxes for exterior use. Also with 
ganged, multiple switch arrange- 
ment for remote control selection 
of antennas, 

PRICED FROM... . $12.45 

DOW-KEY COMPANY 
Thief River Falls. Minnesota 

See one of our 
700 dealers and 
distributors in U. 
S. and Canada for 
catalog sheets or 
write: 

For further information, check number 35, on page 126 
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AF 
Phase 
Network 

LS.B. US.B, 

Fig. 1—Simple method of obtaining equal opti- 

mum sideband suppression for both upper and lower 

sideband with phasing type exciters, 

: Thirty 
With the birds singing, the flowers in bloom 

and the young ham’s fancy turning toward more | 
than ham radio, we sign off for this beautiful | 
month. So until next month then, thank you for 
reading HAM CLinic and helping us to help 
others with their problems. 72 to our friends 
across the sea and 73 and 75 to brother hams 
everywhere. Chuck, W6QLV/4 

El Paso Roadblock [from page 61] 

Both amateurs and deputies tend to pour out 
their troubles when they meet “on location.” You 
may learn a lot that way, and can pour oil on 

troubled waters. 
8. If you have an amateur with a rig in his 

plane, (as does El Paso) get him airborne with 
binocular carrying passengers. Accidents and in- 
cidents beyond the view of stationary roadblocks 
are quickly seen. Then too, sometimes a ground | 
chase is impractical when the car makes a sud- | 
den turn up a side road or alley. The airborne | 
plane can cope with this. 

9. To avoid burning gas and overheating the 
engine to keep the battery charged, arrange for 
a filling station to supply charged batteries which 
the sheriff's jeeps can transport to the road- 
blocks. 

10. Local “ladies auxiliary” type organiza- 
tions could bring free sandwiches and drinks to 

the men on location. In El Paso County the 
local Red Cross did this. 

11. Be sure each volunteer has the phone 
numbers of the n.c.s., police, fire and sheriff de- 

partments just in case he loses radio contact. Be 

sure the sheriff’s department dispatcher has been 
given the phone number of the n.c.s. and loca- 
tion of roadblocks the n.c.s. is covering. Each 
station, mobile and fixed, should have a map of 
the area. 

12. Establish the net early. Mobiles should 
clear traffic with the n.c.s., and they and the 
deputies should meet at a prearranged spot en- 
route to the roadblocks. 

Labor Day will be the next operation of the 
El Paso County Highway Safety Net. Check 
with your local officials and join in keeping your 
holiday death toll down. The Sheriff’s Reserve 
sent ours clear down to zero. B 



Novice [from page 91] 
meter dipole and a 40 meter doublet have pro- 
vided him with a WAS of 38/38, plus VE3. 

Remember Tom’s (KR6ZT) report that 
KN7INE was the strongest Novice heard on 
Okinawa? Tom wondered what he was using. 
Bob Gates, Jr., now K7INE, 10617 S.E. 199th 

Renton, Wash., writes to tell us how he pro- 
duces the rock crushing signal. His antenna is a 
two element cubical quad about 50 feet up and 
rotated by a TR-2. For receiving Bob uses an 
HQ-170 and the transmitter a Heath DX-40. Bob 
continues, “As for DX, I don’t think the Novice 
should overlook the foreign fone boys on 15. I 
worked almost 20 countries c.w./fone that way, 

including a couple of rarities (VR2 and VK9). 
And also of special importance, when calling 
DX don’t call too long as they will get tired and 

tune on. Believe me, I know. I learned the hard 
way. The big thing which applies to all DX’ers 
is listen. All this CQ DX’ing won’t get you any- 
where. Call ’em when you hear em.” 

Let’s close with an ex-Novice who turned out 
to be a real DX hound. Charlie, K4WIH, 527 

King Ave., Orlando, Fla., is only 14 but racked 

up a WAS of 50/48 (still needs those confirma- 

tions from Ariz., and Idaho—come on fellows, 

let’s kick through). In addition Charlie brags 

about an impressive list of DX including XE@, 
MEY Vo ny oe YNO. Dl 2 Hele AK7, ACZ5; 
SPO ORACO24 CP4> KV4; CR5°Z86;.SU3; 
G3, DL7, OZ7, ON4 and many, many more. All 
this, yet, with a DX35 and an old Navy receiver! 

73, De Don, W6TNS 

L-Networks [from page 35] 

tion of 1000 ohms of resistance and 234 ohms of 
capacitive reactance. Thus, the grid to ground 
impedance is small and always capacitive; hence, 
the energy fed back by the grid to plate capaci- 
tance of the tube is, in effect, bypassed to ground. 
Operation has been checked on all bands, and it 
is perfectly stable. The amplifier has been tested 
thoroughly with no load whatever, running 2500 
plate volts, 650 screen volts, and approximately 
110 volts bias to allow 100 ma plate current, and 
no oscillation has appeared. 

Both screen terminals are bypassed with .002 
mf 3000 volt ceramics; one to the hot side of the 
filament and the other to the ground filament lug. 
Note that one side of the filament is actually 
grounded. This is contrary to ordinary transmit- 

ter wiring practice, but was suggested by Eimac 
and in several previous versions of 4-250A am- 
plifiers definitely helped to eliminate v.h.f. 

parasitics. 
' This circuit does not appear to be suited to 
drive a Class AB2 or B amplifier. The low Q 
series tank does not have sufficient flywheel to 
push the peak r.f. voltage on up when the tube 
draws any amount of grid current. However, no 
particularly bad effects have been observed on 
the scope two-tone test from slight excursions 

into the grid current region. The usual precau- 

tions against overdriving are advised. | 

FT-243 Holders 5700 KC to 8650 

GUARANTEED CRYSTALS! 
BUY NOW AND SAVE!! 

SPECIAL! 
| STOCK CRYSTALS 

KC in steps of 25 KC’s 

SEND FOR FREE CATALOG 
DC-34 Holders 1690 KC to 4440 KC steps of 10 KC....... ea. $.79 

86 
NOVICE BAND FT-243 Fund. 

80 Met. 3701-3748—Steps of 1 KC. FT-243 
40 Met. 7150-7198—Steps of 1 KC. FT-243 
Dbl. to 40 Met. 3576-3599. steps of 1 KC. FT-243 ca. 
15 Met. 5276-5312— 7034-7083 Steps of 1 KC. FT-243 

FT-243—2 Meters (Steps of 1 KC) 
FT-243—6 Meters (Steps of 1 KC) 
FT-243—From 3000-4000 
FT-243—From 1005-2999 (Steps of 5 KC) ......ccccscsssserses Te ES 2539 

FT-241 SSB Low Freq. Xtals 370 to 540 KC 
(Steps of'1.852: and|10388))3:...c.c..sneente es one $.49 

FT-241 SSB Matched Pairs rasp cvessisiavine tr Aiea cy EE SOS 

“Open Friday Evenings until 9 P.M. 

Include Sc per crystal for postage (U.S. Only) Calif. add 
4%o Tox. No. C.0.0'S. Prices subject to change. Ind. 2nd 
chdéice; substitution may be necessary. Min. Order $2.50. 

“The House of Crystals” 

U.S. CRYSTALS, Inc. 
1342 S.La Brea Ave. Los Angeles 19, Cal. 

For further information, check number 36, on page 126 

STURDY 
-Z WAY 
TOWERS 

Put your Tribander at 41’ in 70 mph 
wind (125 mph cranked down to 24’), 

Tilts over for E-Z access to array. 
Mounts Ham-M Rotor inside tower 
head. Top radial bushing - vertical 
thrust bearing. 

Safety rest locks tower at desired 
height. No weight on cables. 

E.L.A.RS-222 specs. Heavy wall struc- 
tural steel tube legs, solid steel rod 

diagonal & horizontal bracing — arc 

welded, Sold by Top Flight Distributors 
Everywhere! 

Model RBS-40P $169.50 Model RBS-40G $209.50 

MOUNTING KITS: 

GPK-S40 $75.00 

Wonder Ground Post - : 

BAK-S40 $10.50 2 

The MEDALIST Wall Bracket bo SN 4 \ 

E-Z WAYE 

Write for Catalog 22-1 © 

P.O. BOX 5767 TAMPA 5, FLORIDA 
For further information, check number 37, on page 126 
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W 
FOR 

Design your own doublet system with these 
top insulators in the industry, quality- 
manufactured by Hy-Gain. 

Model Cl 

$3.95 each 

Molded of high impact 
‘cycolac plastic, the Hy- Model El 
Line Center Insulator 
has all hardware iridite $1,00 each 
treated to military i ; ; 
specifications, Furnished This 7’’ Hy-Line End Insulator is 
with silicone grease for molded of cycolac plastic with 
weather - proofing. Ac- aluminum bushings. Heavy serra- 
cepts 14’’ or 3%" dia. tions increase leakage path to 
coax cable. Wt.: 6 oz, approx, 12”, Wt: 22 02. 

« hu-gain. 
antenna products 

2135 NO, 22nd ST. e LINCOLN, NEBRASKA 

For further information, check number 38, on page 126 

GOOD BUYS — ALL NEW 
Ixtraordinary values await you in government surplus components. 
Our specialty is components; we have many of those hard to find 
items that you just won’t see advertised elsewhere in surplus 
materials. Don’t buy anything until you have our ‘‘Bargain 
Bulletin’; write for it today, it’s free. New material is avail- 
able to you for mere nickels and dimes on the dollar value. Here 
are some typical values: 

RELAYS, all are beautifully constructed to govt specs. 
13 VAC coil, DPD + SPDT, 10 amps, ceramice....... 
12 VDC, 64¢0 coil, DPDT, 20 a + SPST, 6 a, cer....... 
Differential, 2-9000Q coils, 2-SPDT sect, 2 a...... 
115 VAC coil, DI'DT at 5 amps, hermetic seal.. 
Min. DPDT, 38000 coil, 1 amp cont, 28 VDC....... 

AUDIO TRANSFORMERS, a few typical values, many more. 
5d w output, 5KO:150, +% db 16-18,000 eps, per pr....32t $2.22 

1 Line match, 15IXQ to 6000, 50-10,000 eps, pot...........144H  69¢ 
25 w output, 8,0000 ct, 15/125/2500, potted... 44 $1.95 
Line to v ce, Thord. 2-169 v ¢ to 5000 line 2 $1.39 

PLATE . FILAMENT POWER TRANSFORMERS, [15 volt, 
60 cycle. 

720 yet/1385 mils, 5/3 and 6.3/3, potted 12+ $3.79 
490 vet/130 mils, 5/2, 6.3/3, potted oe 9 $3.19 
800 ct/175, 80 v tap, 5/3, 6.3/2.5, 6.3/2.5..... we Ott $4544 
600 yet/350 mils, 12.6 v/11 amps, potted we l8Ht $4.29 
Auto, 115 to 230 volts, 90 watts, potted SPaie TH $2.29 
HV scope, 4500 volts/5 mils, 10 KV RMS ins. vee lOD $1.95 

FILAMENT TRANSFORMERS, 115 volt unless otherwise shown. 
5 vet/30 amps, 215/230 pri., 15 KV ins., Chi..........20 $6.45 
6.3/0.6 potted, uses only 3 sq in chassis areal...........1%+ 79¢ 
6.3/27 amps, four windings, 3 amps are ct.. jaded S009 

MISCELLANEOUS VALUES, all are outstanding. 
CW “Dream Filter’’, bandwidth 200 cps down 20 db...4# $6.95 
Oil cond., 15 mfd/330 VAC, HV ceramie terms 3H $2.29 
BC-610 40 meter coils, C-390-A, three for F lt $1.79 
3AP1 cathode ray tubes ; Sera crasnncx te SAO) 
8024 triodes, Lewis and Kauffman, a pair Ott $5.55 

and hundreds of other equal values appearing in 
the “Bargain Bulletin’’. Write for yours today! 

Send adequate postage with orders. We refund any overage. 
All prices are FOB Sacramento. $3.00 minimum order please. 

JOE PALMER 
PO BOX 6188 CCC, SACRAMENTO, CALIF. 
For further information, check number 39, on page 126 
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Ham Shop 
Rates for the HAM SuHop are 5¢ per word for ad- 

vertising which, in our opinion is obviously of a 

non-commercial nature. A charge of 25¢ per word 

is made to all commercial advertisers or business 

organizations. ~ 

Your copy should be preferably typewritten, 

double spaced on one side of the page only. 

We do not bill for advertising in the HAM SHOP. 

Full remittance must accompany all orders. 

Closing date is the 20th of the 2nd month preced- 

ing date of publication. | 

We reserve the right to reject advertising which 

we feel is not of an amateur radio nature. 

Because the advertisers and equipment contained 

in the Ham SuHop have not been investigated, the | 

publishers of CQ cannot vouch for the merchandise 

listed therein. 

GIANT CALL SIGNS: Large extra bold print. Worde 
with your CALL and Amateur Radio on 11” x 7” card 
Surrounded with bright red splash. Attractive Decoratiy 
Three for $1.00 Post Paid. Call Signs, P.O. Box 93 
Aurora, Illinois. 

KWM-2, Collins 516F-2 AC power supply, both in mint ce 
dition in original cellophane containers and cartons, ope 
ated 3 hours, Collins conversion bulletins; $1000; Lt. Fr 
L. Capossela, NRTD, TAGSUSA, Fort Harrison, Indian¢ 

If you held a two-way contact 40 or more years ago, yo 
should join the Old Old Timer’s Club. This is the Gran 
daddy of all Radio Clubs. Once a member, always a mem) 
because initiation fee covers life time dues. Write Sec 
Treas., W2EG, Earl C. Williams, 507 Wayside Road, Ne 
tune, N. J. 

TOROIDS: Uncased 88 mhy like new. Dollar each. rat 
$4.00 PP. DePaul, 309 South Ashton, Millbrae, Calif. 

BEGINNERS: Code bothering you? Now learned in al 
hour. New Method. Quick approach towards your hari 
ticket. Used in Armed Services, Ham Radio, Scouting# 
Ketchum’s One Hour Code Course $1.00 postpaid. MONE 
BACK GUARANTEED-—O. Ketchum, 10125 Flaro Vista: 
Bellflower, California. 

WANTED: Teletype printers, perforators, reperforatory 
transmitter-distributors, test equipment: Model #14, #15 
#19, #26, #28, GRC; TT, TGC, GGC, ete. All types Collin) 
receivers, 51J, R-388, R-390, 75A, etc. Cash, or trade fot 
NEW amateur equipment. Write Tom, W1AFN, Alltronies 
Howard Co., Box 19, Boston 1, Mass. (Richmond 2-00ne 

measuring equipment. Electronicraft. Box 399, Moun 
WANTED: Military and Commercial laboratory test a 

Kisco, N.Y 

“The VHF Amateur’’—At last a magazine for VHF’ers 
Don’t miss a single issue! Send $2.00 for year or $1.00 fo. 
six big issues .. . 67 Russell, Rahway, N.J. 

Interrogation: Applications are now being accepted fo 
Election into our Research and Administration staff. Th 
function of the organization is non-profit in nature, abe 
will work under contributions and grants. The purpose 0. 
the organization is Research in Extra-Terrestrial phenol 
mena; i.e. Radio Astronomy, Propogation, Scatter, ete. J 
you are seriously interested and would like more informa 
tion write: Radiometric Research, Ltd., P.O. Box 4335 
Annex, Las Vegas, Nevada. 

— - — ; 

PRESERVE YOUR HAM TICKET, Social Security Card 
small photo, passes and anything else of value that is wallet 
size. We will laminate it in clear plastic, guaranteed fo 
life. Lamination will prevent it from getting torn, soile 
or frayed. Send your ticket or anything of value with $1 it 
stamps or cash to reach item that you want preserved 
24-hour service. Send to C. Lee, P.O. Box 395, Times Square 
Station, New York 36, N.Y. 

CALL LETTERS may be applied to any surface. 2” set: 
60¢, 3” set 80¢. Send to C. Lee, P.O. Box 395, Time; 
Square Station, New York 36, N. Y. 



saminate your ticket, cards photos at home. No heat! 
maranteed! 14 sheets of plastic, 1.00. Namecraft, Box 
6M, Fort Lee, New Jersey. 

7ECH MANUALS—BC-375 $7.50; SCR-274N $7.00; ARC-5 
VHF $8.50; ARC-1 $8.50; ART-13 maintenance $12.50, cali- 
ation $5.00; operation $3.50; URC/4 $4.00; BC-224, 342, 
‘48 $6.00; ARC-5 LMHF $12.00, LM manuals $5.50 
ARR-5, 7, 7.00. All postpaid, thousands of others on hand, 
vrite your needs. Propagation Products Co., Box 2513, 
Norfolk, Va. 

Jollins 75S-1 $385., 513-3 $675., 513-2 $495., 7T5A-2 $295. 
3P-600 $495., HQ-150 $175., HQ-160 $295., Valiant $299., 
Ranger $210., Teletype machines; R-390/URR. Alltronics- 
toward Co., Box 19, Boston 1, Mass. (RIchmond 2-0048). 

L 

ATTENTION Mobileers! Leece-Neville 6 volt 100 amp sys- 
rem, $50; 12 volt 50 amp system $50; 12 volt 60 amp sys- 
nem $60; 12 volt $100 amp system $100. Guaranteed no ex- 
molice car units. Herbert A. Zimmermann, Jr. K2PAT, 
-15 Willow St., Brooklyn 1, N.Y. Tel. DIckens 2-9121 or 
 Ackson 2-2857. 

for Sale: TV Cameras, Teletype, Panadapters, Transmit- 
‘ing Tubes, Transistors, SSB gear. Write for list. Spera 
Hlectronics, 37-10 33 Street, L.I.C., N.Y. STilwell 6-2199. 

ONE THIN DIME brings 50 page eye-popping war surplus 
electronics catalog. Fabulous bargains. Meshna, Lynn, 
Mass. 

FOR COLLINS in Detroit area it’s Michigan Ham Head- 
quarters. Also large selection of tradeins on display. M. N. 
Duffy Ham & Electronics, 2040 Grand River, Detroit 26, 
Michigan. WO 3-2270. 

CASH for surplus tech manuals—W4FXQ, Box 2513, Nor- 
folk, Va. 

WANTED: World War I French L-3 Amplifier, Mu-Rad 
receivers and R.F. Transformers for electrical test. Buy, 
borrow, trade. Also UV206, UV208 tubes. Grote Reber, 
Research-Cottrell. Bound Brook. New Jersey. 

QSL’s, SWL’s. That are different, colored, embossed card 
stock and ‘‘Kromekote.’”’ Samples 10¢. Turner, K8AIA, 
Box 953, Hamilton, Ohio. 

C. Fritz for better QSL’s! Samples 10¢. P.O. Box 1684, 
Scottsdale, Arizona. 

QSL’s-SWL’s, samples 10¢. Malgo Press, 1937 Glendale 
Avenue, Toledo 14, Ohio. 

QSL’s. SWL’s XYL-OM’s. (Sample assortment approxi- 
mately 9%4¢). Covering designing, planning, printing, 
arranging, mailing, eye-catching, comic, sedate, fantabu- 
ous, DX-attracting, protoypal, snazzy, unparagoned cards. 
(Wow!) Rogers, KGAAB, 1200 Marshall Ave., St. Paul 4, 
Minnesota. 

QSL’s—“‘Brownie’’ W3CJI, 3110 Lehigh, Allentown, Pa. 
Samples, 10¢, with catalogue, 25¢. 

QSL’s-SWL’s: 100 2-color glossy $3.00; 100 QSO file cards 
$1.00; Sample 10¢. Rusprint, Box 7507, Kansas City 16, 
Missouri. 

QSL’s four colors glossy stock forty design send $5 for 
200 and get surprise of your life. 48 hour service satisfac- 
tion guaranteed, Constantine Press, Bladensburg, Md. 

QSL’s. Samples 15¢. Sims, 3227 Missouri Ave., St. Louis 18, 
Mo. 

GLOSSY 3-color QLS cards 100—$4.50. Free sampler. Rut- 
gers Vari-Typing Service, 7 Fairfield Road, New Bruns- 
wick, N.J. 

QSL’s?? SWL’s?? Largest Variety samples 20¢ (refund- 
able). “Religious’’ QSL samples (with bible verses) 10¢. 
Sackers, W8DED, Holland, Michigan. 

FREE SAMPLES QSL JAKETS to preserve and display 
your QSL cards. QSL JAKETS, 917 Pima, West Covina, 
California. 

Outstanding QSL’s ... Dime. . . Filmcrafters, Martins 
Ferry, Ohio. 

Photo-QSL’s Free Samples A&D Studios, 2030 S. Prairie 
Ave., Pueblo, Colorado. 

QSL’s 100 glossy 4 color $3.70 Postpaid. Samples 10¢, or 

send 25¢ for large assortment and free “Danger, High 
Voltage” sign. Dick, W8VXK, Rt. 1, Gladwin, Michigan. 

PROFESSIONAL 
HAM GEAR 
SERVICING 

The best man to service your ham gear is a 

licensed ham who specializes in servicing. That's 

what we are at Empire. 

We have the quality replacement parts, the test 

instruments, the licensed manpower—and the long, 

diversified experience—to give your gear thorough 

professional care. That's why we are factory-author- 

ized to service many ham lines including Gonset, 

Heath, Hallicrafter, Hammarlund, Globe, Interna- 

tional Crystal, Central Electronics. 

For any service problem, drop in, call or write 

to Russ, K2RLY. Or cut out this ad and paste it on 

the back of one piece of your gear as a reminder. 

(See page 151, Nov. 1960 CQ) 

Empire State Electronics 
139-40 HILLSIDE AVENUE., JAMAICA, NEW YORK 

For further information, check number 40, on page 126 

QUICKLY CUT HOLES 
in metal, plastics, 

hard rubber... 

ROUND SQUARE KEY 
“Dp” 

GREENLEE CHASSIS PUNCHES 
Make smooth, accurate openings in 

1144 minutes or less ... for sockets, 

plugs, controls, meters, panel 

lights, etc. Easy to use... 

simply turn with wrench.’ 

Many sizes and models. “. 

Write for literature. 

GREENLEE TOOL CO., 1915 Columbia Ave., Rockford Illinois 

For further information, check number 41, on page 126 
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CUBICLE QUAD BEAMS 
Pre-Cut Pre-Tuned 

Just put together and use. 

$59.99 $79.95 
Order direct from 

SKYLANE PRODUCTS 
406 Bon Air Tampa 10, Fla. 

Or from our Eastern Distributor, 

Adirondack Radio Supply, Amsterdam, N. Y. 

ALL BAND TRAP ANTENNA ! 
C4 

Reduces interference an 
Noise on All Makes Short 

For ALL Amateur Trans- 
mitters. Guaranteed for 

Wave Receivers. Makes | 500 Watts Power for Pi- 
World Wide Reception Net or Link Direct Feed, 
See Clearer on All Light, Neat, Weatherproof 

Complete as shown total length 102 ft. with 87 ft. of 72 ohm bal- 
anced feedline, Hi-impact molded resonant traps. (Wt. 3 oz. 1”x 
5” long).You just tune to desired band for beamlike results. Ex- 
cellent for ALI. world-wide short-wave receivers and amateur 
transmitters. For NOVICE AND ALL CLASS AMATEURS! NO 
EXTRA TUNERS OR GADGETS NEEDED! Eliminates 5 sepa- 
rate antennas with excellent performance guaranteed. Use as 
Inverted V for all band power gain. NO HAYWIRE HOUSE 
APPEARANCE! EASY INSTALLATION! 
80-40-20-15-10 meter bands. Complete ............... cee $14.95 
40-20-15-10 meter bands. 54-ft. ant. (best for w-w swl’s.... 13.95 
20-15-10 meter bands. Dual Trap. 24-ft. antenna................... 19.95 

SEND ONLY $3.00 (cash, ck., mo) and pay postman balance COD 
plus postage on arrival or send full price for postpaid delivery. 

Available only from: 
WESTERN RADIO e Dept. AC- e Kearney, Nebraska 

R W “SPECIAL” OF THE MONTH! 
ANTENNA BASE MOUNT with 4 Whip , 2.95 

Antenna sections, 156”. New. SPECIAL. > . 
All other new SCR-528 components in stock—at 
low, low prices! Write today! 

BC-604 FM TRANSMITTER 20-27.9 Mc. 
ieee etlIbeS- \ NCW. .0.d)as cue. <fovssctecstl Ateesambenaoin $ 4.95 
(All above items F.O.B. Chicago or Los Angeles) 

ARC-3 RECEIVER! 100-156 McCoo ...c.....cscsecccoccenseveee $12.95 
ARC-3 TRANSMITTER 100-156 Me. ..........0.......4. $14.95 

(ARC’s F.O.B. Chicago only) 
Send M.O. or Check with Order. C.O.D.’s 25% min. 

Write for Flyer —- LOADS OF BARGAINS 

RW ELECTRONICS 
2430 S. MICHIGAN AVENUE — DEPT. CQ 

Phone: CAlumet 5-1281 CHICAGO 16, ILL. 

SCC Ceceeeuueeuseeeueeeueueeuese 

PICON-ITE 
PICON-ITE, the SOUTH DAKOTA 
Amateur News monthly, prints news 

submitted by 9 clubs known to be active. 

Visitors are always welcome. 

PICON-ITE subscription, at cost, 
$1.00 per year 

Lester Russell Lauritzen 
Box 32, RFD Route 3 

Centerville, South Dakota 

DPRPPDPP.PPEPPP PPP PP.PP. PP, Aeeeeeeeurrreneeeures : 
120.:e CQ e June, 1961 

New TV Tubes—6198 or 5527—$50.$$. WIBYX, Box 129] 
Rockville, Conn. 

USED: Heath DX-100 excellent condition $180.00. Wij 
ship anywhere in USA PP. Knox Electronic Supply, 6 
N. Cherry St., Galesburg, Illinois. | 

7 

WANTED: Instructions for APR-5A_ receiver. Barker! 
West Drive, North Haven, Sag Harbor, N. Y. | 

CRYSTALS: 1900 thru 8700 kilocycles FT243 holders} 
5 for $2.00. SSB FT-241A crystals. 15 for $2.00. Limited 
channels. Send stamp for 12 page crystal catalog. Quacked 
Electronics, Plymouth, Penna. | 

\i 

Lysco 600, serial #1396. Transmitter is in excellent condi 
tion and features built-in V.F.O., low pass filter, line filter} 
and grid block keying for chirpless CW. Price is $65. An 
one have the following? Write and state price. (1) 4-254 
mmf vacuum variable condenser at 5 or 10 Kv. (2) 80/ 
cps mechanical filter (F-455C-08) for Collins 75A-3. Writt 
K8GGX, 16101 Judson Drive, Cleveland, Ohio. Phonj 
SK 1-0048. : 

Trains to Edward Wichmann, New Lenox Station, Leno 
Mass. 

FOR SALE: SX-99, $110.00; Globe Scout 680A, $75.00K( 
Viking II, factory wired, with audio similar to DX-10Mf 
$195.00; Viking VFO $25.00; RME 4350A, used less thaaj 
five hours, with speaker and new set guarantee $195.000 
(2) BC-659’s converted to six meters, $20.00 each. All A-1 
condition and FOB. Satisfaction guaranteed. Will trade¢ 
Paul Sturpe, 228 E. Church, Orville, Ohio. \| 

Need cash for radio equipment? Sell your old Electric To2) 
>) 

| 

USED but you wouldn’t know it if we didn’t tell yo | 
B&W 51 SB $198.00. We will ship it anywhere. PP. Kno3| 
Hioeeente Supply, Ine., 67 N. Cherry St., Galesburg 
Illinois. j 

WANTED: 75A-4 or 75A-3 Collins Receiver. Will pay} 
eash. Would prefer mechanical filters. Walter Taylor 
K2MLT, R.D. #2, Hammondsport, N. Y. 

1 
MM2 Analyzer, used 10 hours. $120.00. Warranty. K6RPZA 
3211 Quandt Road, Lafayette, California. 

= 

Subraco 125W transmitter, Meissner signal shifter, Alphaj 
Modulation Scope, Antenna Tuner, Extras. $235.00. W22 
ZNC, 53 East 38 St., Paterson, N. J. | 

Model 15 teletype, syne motor, pulling magnets, new tabid} 
$175.00 or trade for good clean 20A. Kilowatt AEN 

tt 

with power supply, UTC components $50.00; W2JA 
converter with rack mount $40.00; new Eico grid dippe 
$30.00; 4-250 tube 20 hrs use $20.00; 4-400 10 hrs use $30.00) 
PR 4-65 $10.00 each; 8 ft. deluxe bud enclosed rack $40.00 
6 ft. rack $20.00; 6800 volt ct. xfmr 2 amp. $30.06) 
AXT2 xmtr converted to 432 mes with spare 8025’s $2500) 
Certified check or money order and shipped collect. W9UBF 
2112 W. 12th St., Anderson, Ind. / 

\ 

RTTY Operators: 2050 to 3050 CPS input filters, $122 
Mark and space filter $20. Laursen Electronic Sales, Boz 
205, Lees Summit, Mo. 

S| 

WANTED: EICO 720 or Heathkit DX-60 80-10 meter} 
transmitter or equal, kit or built. Offer fine archery equip 
men’ alemoa arrows. Weber, 6416 71st, Middle Village, 

cea 6c YE 

SUPERPOWER: Unused Thordarson plate transformer, 
6000 vet. or 3500 vet. at .750 amps. Matching chokes, fila-. 
ment transformers; DX-40, VF-1, ete. Cleaning house.) 
Send stamped envelope for list. Brian Desind, K3GBT,) 
3317 Hillsmere Road, Baltimore, Maryland. 

NEW NOVICE TRANSMITTER, the 50-watt Davidson) 
“ECHO”, model DP-110, smashes all price precedents:) 
kit—$29.50; wired—$42.50. Write for brochure: Davidson| 
Products, Box 733-A, New Canaan, Connecticut. 

SX-99, AR-2, AM-FM receiver, auto radio. DX-35, AT-1, 
VEO: Q-Multiplier, VTVM’s, signal generator. Homebrew) 
equipment, tubes, meters, mikes, parts. Priced cheap, offers 
considered. Will swap. Send for complete list. Steve Pinion,| 
K4JRE, Route 2, Bedford, Va. | 

} 

DX-100 OWNERS: Increase your power output by 50%.| 
Run 240 watts AM—300 watts CW or SSB. ‘Additional ae 4 
installed in final and all modifications made to increase 
grid drive and audio. We furnish complete kit of parts and 
step by step instructions for only $19.95. Order or write 
for details. Similar kit also available for the TX-1 Apache. | 
W4KUV—W4NZS Best Radio & TV Service, 610 N. Madi- 
son Avenue, Goldsboro, North Carolina. 
ee a ae eee ee eee ot 



WE LOVE OUR MAILMAN vy 

Cause: ... he brings us your orders 

fast!! So we can deliver them to you y 

real quick! Try us—and see! 

HERE ARE SOME SPECIALS TO PICK FROM... 

Mosley TA36 4 Element Beam: 4 elements on 10 
3 elements on 15 
3 elements on 20 

Price: $129.50 

CDR Ham-M Rotator: Controls large Antennas. Load 
rating over 1,000 Ibs. Provides 365 inch Ibs. rotating 
torque. $110.00. 

50 foot 8 Conductor Color-Coded Rubber Cable. 50 ft. 
roll—$2.95 (outside of cable completely covered with 
rubber). 

Glas-Line (Non Conductive Guy Wire): 500 Ibs. tensile 
strength. (Eliminates need for glass ‘’break up” insula- 
tors). Ideally suited for heavy amateur antennas. 100 
foot spool $3.75. . . . 600 Foot spool $17.50. 

New National Receivers—sealed factory cartons: 
NC270 with NTS—3 Matching Speaker— 

@ $225.00 for both. 
NC303 @ $395.00 
NC400 @ $795.00 

BC221 Frequency Meter. With Internal Modulation and 
orig. calibration book. Lab tested—excellent condition. 
$99.00. 
1S175U Frequency Meter: Excellent, like-new condition. 
W/orig. book. Individually calibrated from 85 thru 
1,000 Mes. (looks like BC221). $250.00 
TV6/U Bendix Electrometer Tube Tester: Checks 5889, 
5886, 5803, 5800, 5799, etc. Brand New. With Book 
$55.00. 

UTC Choke: 6 Hy. @ 500 Ma. (27 Ohms) $8.95. 

UTC Choke: 6 Hy. @ 1 Amp. (33 Ohms) $13.95. 

Jennings UCS Vacuum Variable Capacitor: Capacity: 
10 to 300 Mmf. @ 10 KV. Complete, less shaft. $49.00. 

7 Foot, Heavy-Duty, 3-Conductor AC Line Cord. With 
polarized plug. U.L. approved. 40¢. 

3-Prong Adaptor for above: to fit standard 2-wire AC 
outlet w/separate grounding wire and lug. 25¢ (U.L. 
approved). 

4 

RCA CRV-59AAC TV Xmtr/Camera with 1846 Icono- 
scope. $95.00. 

RCA Precision 500 KC Crystal Oscillator: Accuracy 
0.0012%. Contains Precision 500 KC xtal oven. 5840 
tube. Herm. sld. Mounts on standard 7 pin miniature 
socket. Requires 6.3 VAC or DC, 75 100 V.D.C. 
W/schematic. $3.75. 

Xmtg Variable Capacitor: Approx. 20 to 750 Mmfd @ 
4,000 V.D.C. Capacitor enclosed in ingenious oil-bath, 
allowing high-voltage and small size. Overall dimen- 
sions: 614" L x 3Ve’’ H x 3Ye”’ W. $11.95. 

Compact 125 Watt Modulation Xfmr: Pri: 10,000 Ohms 
Plate-to-Plate. Sec: 4550 Ohms (Has screen winding. 
3300 Ohms). Open frame, epoxy impregnated. Wind- 
ing insulation to ground; 5000 Volts Peak. Orig. de- 
signed for PP 4-65A’s. Dimensions: 3Y’’ H x 3V/2’’ W 
x 34%" D. Wt: 3 Ibs. $6.95. 

Eimac JAN Tube type 4-65A’s @ $10.00. 

Plate Transformer: Pri: 115 VAC @ 60 CPS, with taps. 
Sec: 3200 VCT @ approx. 300 Ma. Overall Dimen- 
sions: 8Y2'’ H x 456’ W x 8” D. Wt: 27 Ibs. Mfd. by 
RCA. $10.50. 

Hughes Swinging Choke: 20 Hy. @ 50 Ma. D.C./3.5 
Hy. @ 250 Ma. D.C. 75 Ohms D.C. Resistance. Herm. 
sld. Ceramic insulators. Wt: 5/2 Ibs Overall Height: 
45/8". 3V2"" W x 3” D. $1.95. 

RCA Mica Capacitor: 4,000 Mmfd. 3000 V. Peak. $1.95. 

RCA PLATE Xfmrs: 1220 V.C.T. @ 360 Ma. Pri: 115 V. 
w/taps. 60 CPS. Herm. sld. $4.95. 

RCA Plate Xfmrs: Pri: 115 VAC @ 60 CPS. Sec: 905 
V.C.T. @ 360 Ma. Herm. sealed $3.95. 

Variable Capacitor: Dual 215/215 Mmfd. .125 spacing 
(4500 V.). $7.75. 

Merit Choke: 10 Hy @ 250 Ma. #£C-3182. $2.95. 

Xmtg Variable Capacitor: 72 to 1,008 Mmfd. @ 3500 
V. Ceramic ins. $8.50. 

Variable Capacitor: 18 to 400 Mmf. 1000 V. Ceramic 
ins. $2.50. 

#213 Sockets for 304TL & 304TH. $1.15 each. 

Cathode Ray Tube Shield (for tube type 2BP1). $2.95. 

Cornell-Dublier 4 Mfd @ 4000 VDC Oil Capacitor. 
$9.95 (3 for $27.00). 

UTC Type S-32 Swinging Choke: 5/25 Hy/225 Ma/120 
Ohms. $4.90. 

Filter Choke: 8 Hy. @ 200 Ma. (90 Ohms D.C, Resist- 
ance) Herm. sld. $1.75, 

World Globe, 12’’ Diam. Beaut. colors. Topography is 
raised above surface of actual globe. $19.95. 
Barry Electronics Corp., 512 Broadway, N.Y.C. 12, N.Y. 
(Minimum order this ad/$2.00) (C-6) 

(J Enc. is money order or check and my order. 

(J Send copy of Winter-Spring 1961 ‘’Greensheet” 
catalog. 

INGUIN Gi Ao cece accent toy, Lae rate sah ee ee Title 
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ORDER YOUR COLLINS 500 WATT 
LINEAR FROM C & G NOW. The new 
compact 30L-1 500 watt linear is the same 

size as the famous Collins KWM-2, and has 

a self-contained power supply. Its price is 

quite reasonable, too—$520. Order the Col- 

lins 30L-1 now for early delivery! 

Cc 

“1 «C & G ELECTRONICS 
Northwestern headquarters for Collins 

2502 Jefferson Avenue 2221 3rd Avenue 

Tacoma 2, Wash. Seattle 1, Wash. 

For further information, check number 44, on page 126 

June, 1961 @ CQ e 121 



KRA DE 
4WAYS 
at the NEW amateur radio exchange 
COME IN AND SEE STAN BUCKWALTER, K2APL 

TRADE HI-Fl for Amateur Radio* 

@ TRADE Amateur Radio* for HI-FI 

TRADE HI-FI for HI-FI 

@ TRADE Amateur Radio* for Amateur Radio* 

%* Amateur Radio includes: Ham, SWL, Citizens Band 
Equipment, Test Equipment 

DO ALL YOUR TRADING UNDER ONE ROOF! 
Amateur Radio Exchange offers the best trades—full 
90 day warranty on all equipment—new or used— 
exclusive trade-back-plan which protects your in- 
vestment! Time payments arranged. 

FOR THE BEST... . SERVICE... QUALITY... VALUE 

ViSIT THE NEW 

-amateur 
2 radio exchange 
A division of the AUDIO EXCHANGE—since 1950 
-—the original and complete trading organization. 

For trading information address Dept. C6 for booklet Z 
153-21 Hillside Avenue Jamaica 32, New York 

AXtel 7-7577 
STORE HOURS: TUES. to FRI. 10 a.m. to 8 p.m. 

SAT. 10 a.m. to 6 p.m. CLOSED SUNDAY AND MONDAY 
For further information, check number 45, on page 126 

ED 

ot8ll tae, 
“ “9, 

GEARED SLOW MOTION DRIVE 
For Amateur Radio & Communications 

RECEIVERS & TRANSMITTERS 
A high grade assembly, flywheel loaded, manufactured 
to fine tolerances, provides a smooth positive drive 
with a reduction ratio of 110:1. The vernier with its 100 
divisions rotates 5 times for one pointer traverse, giving 
500 divisions with positive reset readings and no back- 
lash. A cam adjustment on the vernier assures correct 
zero setting. A spring loaded jockey arm maintains ten- 
sion of the pointer drive. Overall dimensions 93/4’ x 534”. 

PRICE $16.50 NET Manufactured by 
Postpaid Stratton & Co., Ltd. (Eddystone) 

DISTRIBUTED BY Birmingham, England 

BRITISH RADIO ELECTRONICS, LTD. 
1833 JEFFERSON PLACE, N.W. WASHINGTON 6, D. C. 

For further information, check number 46, on page 126 
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WANT 2-meter Gonset H Linear. Lorenson, Box 42, Hills- 
dale, N. Y. | 2 

TEKTRONIX OSCILLOSCOPE—Brand new model 310) 
light, portable, operates on 115/230v. 50-800 eycle lin 
Vertical freq. response dce-4 me. Complete with 10 me 
probe, adapter, green filter and instruction manual. $522 
or best offer. Rullman, K7MSH, 3065 S.W. 123rd Ave.: 
Beaverton, Oregon. MI 4-9731. 

HIGHLY EFFECTIVE home-study review for FCC com) 
mercial phone exams. Free literature. Wallace Cook, Bo» 
10634, Jackson 9, Miss. 

Used Teletype Machine!!! One used teletype writer ir 
excellent condition, complete with metal stand. Ship wt 
150 lbs. plus freight. Only $175.00. Daniel D. Jensen, Route 
#2, Tomah 3, Wis. 

“Communications, Teletype, unusual surplus bargains. Free 
flyer, MDC, 923 W. Schiller, Phila. 40.” 

75A-4, serial 2519, perfect, calibration is “on the nose.’ 
$549.00; KWM-1 DC supply, $150.00; Mounting Tra 
$40.00. W8WGA. Phone CR 70409. 

For Sale: Transistor power converter 6-12 v.d.c. to 256 
y.d.c./150 ma $19.95 kit; 0-1 ma meter with volts oacil 
$3.25; 0-100 r.f. ma meter $3.95; Vitamin Q tubular capaci 
tors—most sizes 25¢; A-B pots—many sizes 45¢; Micro 
switches—normally closed 25¢; normally open 35¢; all new 
send for list WA6HQJ 4086 Hillcrest Drive, Los Angeles 8) 
Calif. 

Tech Manuals, New Original Maintenance Books, APA-1 
$5.00, APA-38 $8.00, APN-1 $6.50, APN-4 $8.00, APN- 
$10.00, APR-1 $7.50, APR-4 $7.50, APX-6 $8.50, ARC- 
$10.00, ARC-2 $8.50, ARC-5 VHF $8.50, ARC-27 $8.6 
ARR-2 $7.50, ARR-5 $8.50, ARR-7 $8.50, ARR-15, $10.00 
ART-13 $12.50, BC-224—BC-348 (Specify Model) $8.59) 
BC-375 $7.50, SCR-274N Command Sets $8.50, SCR-52 
$10.00, ARN-5 $7.50, ARN-6 $8.50, ARN-7 $8.50, URC- 
$8.00, TS, TM, RTTY Manuals in Stock, Send Require 
ments, Free Catalog With 5000 Items, Bill Slep Company 
Drawer 178CQ, Ellenton, Florida. 

Sell SP600-JX Hammarlund. First Cashiers check foe 
$325. gets it. Will ship express. K4ECI 233 Murray Hil 
Road, Fayetteville, N.C. 

6 Meter Tecraft Transmitter 12VDC Transistorized powe 
supply, receiver, halo antenna, all $110.00. 12VDC tran 
sistor mobile power supply, 450-225VDC at 150MA—$30.00 
New tubes: two 7094—$12.00 ea. Two 6146—$2.50 ea. PL17' 
—$5.00. Others. Cleaning House. WA2FKZ P.O. Box 571 
Hewitt, N.Y. 

For Sale: Excellent SB-10, $80; HQ-140-XA, $170; re 
Slicer, $35. John D. Mininger, K9DMC, 1624 S. 8th Sti 
Goshen, Indiana. | 

Garage Door Operators $59.95. Rugged chain drive aute+ 
matic units. Highest quality. Free literature. DEMSCCG 
Inc., Sebring 22, Ohio. 

Wanted: High and low capacity variable vacuum eo, 
densers and rotary inductor for pi-network final. F. Price? 
4620 N. Magnolia, Chicago 40, Ill. 

For Sale: Improved Heath Six Meter Transceiver. $26.00) 
Robert W. Mark, 823 Church St., Hawley, Pa. 

Collins 30S-1 Linear Bargain; can’t be told from new} 
4CX1000A just checked OK by Eimac. Sacrifice for $1095! 
if sold before I leave for Mexico. Can ship in Origine 
packing FOB Chicago. R. Yeager, 1455 Wilson, Chicagc 
40, Ill. 

CQ Magazines, Complete file 1949 through 1960, with ins 
dexes, plus 5 issues 1946, 5 issues 1947 and 8 issues 1948} 
Entire lot $75; General Radio Experimenter, complete 
indexed file 1929 through 1960, $25 R/9 Magazine Aug} 
1934 and combined issue R/9 and Radio Magazine Jan) 
1936, collector’s items, both $10; Radio Magazine 1934 
through 1939, less three issues $20. Shipment extra. Leste 
Harlow, W4CVO, 5901 Paul Street, Alexandria, Virginia) 
HUnter 1-9360. ( 

+ 

For Sale: Hammarlund HQ-110C Receiver—6 months old— 
in carton with manual—$195.00. Tecraft 2 meter converte 
—$37.00. Hy-Gain #103B 10 meter beam, new, in aa 
carton—$24.00. Two Taco 2 meter 10 element beams in 
unopened cartons with balun—$22.00. 1 #730 Eico modu 
lator with cover, new condition—$38.00. L. H. Ane 
K4PQX, 1602 Edgerton St., Goldsboro, N.C. 

Collins 75A-4 in excellent condition. $495 cash. C: R. Ari 
mour, WOWMV, 1205 Olive, Carthage, Mo. 



M! Heath~Mohawk RX-1! Factory aligned! $1.99. K5- 
XO, 109 Main, Elk City, Okla. 

x Sale: SX-88 with speaker, $350; Valiant, $325. Excel- 
at condition. James Spencer, 1102 Grand, Laramie, 
yoming. 

or Sale: Heath VFO $15; Bud VFO $10; Heath AT-1 
‘is—$15; 10 mtr beam—$10, Gotham 80-6 vert—$10; John- 
n 4kw TR switch—$18; old DuKone tape recorder—$20; 
K picture tube rejuvenator—$35. Cash only—no trades— 

om Wood; 6010 Nall; Mission, Kansas. 

eathkit MR-1 mobile receiver with matching speaker. 
‘ired and tested. Brand new, never used. $125. Roy Durso, 
Dayton St., Westbury, L.I., N.Y., ED. 3-7294. 

2—Trade:—3 new vibrapacks 12v.-275, 300, 325v./90 ma. 
each. 3 homebrew (commercial looking) 40, 75 meter 

» watt mobile transmitters, complete $35 each. Supplies:— 
0v./250 ma.-6.3v. $18. 600v./250 ma.—6.3v. $10. 1200v./ 
10 ma. $20. Nyalclad and enameled copper wire #22 and 
25, II lb. spools $10 each. 500 watt autotransformer, 100- 
10-120-130V. taps $8. 350 watt isolation transformer $8. 
) modulation transformers (unused) from 

©-375 transmitters, $2.50 each. 28v. at 7 amps. D.C. sup- 
ly, $20. 40 watt plate modulator $18. 3” 0-1 (Marion) 
Bepmeter $5. Dual vibrator vibrapack 6v.-400v./120ma. 

. Superior 20 amp. variac model 136 $25. Set of new 175 
‘att modulation and driver transformers, $12. 150 watt 
st $10.40 watt set $7. New 304TL $12. Push to talk mobile 
rbon mike $4. Converted BC-457, combination VFO- 

xciter-xmitter, built in supply $20. Everything in clean 
xcellent like new condition. Stan—W8QKU, 2748 Meade, 
vetroit 12, Mich. 

2 : Lei 
‘ell your novice friends that H & H has bargains in small 
ansmitters; Globe Chiefs and Scouts, Knight fifty watters, 
feath Johnson and others at low, low prices. H & H 
slectronic Supply, 506 kishwaukee St., Rockford, Ill. 

urplus Bargains—Command Receivers BC-453, $13.95; 
3C454, $10.00; BC-455 New, $13.00; T-19/ARC-5, 3-4mc, 
10.00; SCR-522 Transceiver, $19.50; BC-348 Receiver, 
79.00; ART-13 Transmitter, $39.00. Send for new catalog. 
{I-MU Electronics Sales Company, 133 Hamilton Street, 
Yew Haven, Connecticut. 

Vanted: R-388/URR receivers, any condition. Electroni- 
raft, Box 399, Mt. Kisco, New York. 

ell: Eimac A54H Xmtr $60; James Vibrator Supply 6 or 
2 volts $18, Johnson T-R Switch $22, KIMWM, 733 Oak 
treet, South Milwaukee, Wisconsin. 

ell: HQ-170, $260. Viking I, PTT, 6M, etc., $150. John- 
on phone patch, $16. Jack Myers, W5KKB, 443 Centenary 
rive, Baton Rouge 8, Louisiana. 

jollege Bound: Must sell for tuition; Heath GC-1A ‘‘Mo- 
ican’’ performs like a dream. Best offer over $100. 100th 
rand new in box, two-meter converter, 80 meter mobile 
onverter, six-volt dynamotor, 600 volts 225 ma; 80 meter 
nobile whip base, coil spring; best offer. K5QOM, Box— 
0A, Boyle, Miss. 

VANTED: TELETYPE TG-7, Models 14, 15, 19, 26, 28, 
rinters & reperforators: Revrs & xmtrs: AN/GRC-3 & 
ligher, RT-66, -67, -68; Collins 51J, 17L3, -4, 18S-2, R-388. 
390, -391: ARN-14 and -30; APR-9, -10, ARC-21, -27, -34; 
\PS-10, -31, -33, -42, etc., and TEST EQP’T, TS or AN/ 
JRM. We pay freight. Amber Industrial Corp., 75 Varick 
st:, New York 13, N. Y. 

IRO-60 with calibrator all bands original carton and book: 
et mint condition $350. Phone HI 3-0803. H. Webb, 125 
Jeean Ave., Jersey City, N. J. 

Jollege student wishes summer employment in Radio- 
felevision field. Second Radiotelephone, Amateur licenses. 
Nilling to travel. David Elliott, 136 Morris Pkwy. Valley 
stream, N. Y. VA 5-7402. 

00V approx. 40 hrs TT $495. New in factory sealed Prate 
595. NEED CASH have to sell one. K9CNG, Vandalia, 
llinois. 

VICE NOVICE XMTR—Heath AT-1 plus matching AC-1 
oupler and 3 Novice Xtals. F.O.B. first $24. gets it. 
<1OMJ, 47 Prospect Street, Taunton, Mass. 

‘OR SALE: Heath DX-40 Xmtr, National NC-109 revr 
v/spkr, Heath Balun Coil set, Heath reflected power 

meter, Dow-Key coax relay, Bud Low-pass filter, Johnson 

speed-X Auto. Key Crystal Mic., and Bud 100ke erystal 

alib. Excellent condition and $200 takes all. J. Fuhr, 

N3EFHZ, 33 Hilltop Road, Levittown, Penna. 

EXCELLENT 
Signals | 

with the 

. 4 ot 

ELEMENTS 
<i So 

~The Hy-Gain 6 Meter, 5-Elee 

forward) gain and 25 db F/B 
ratio oom only 9 ft. long; 
longest’“element is 9 ft, 8. 
Elements and boom are factory 
preassembled. Complete details 
for stacking “included. Heat 
treated aluminum alloy; hard+ 

iridite ware galvanized and 
treated <” 

MODEL 68B : 
This Hy-Gain beam “dévelops — Se aie 
tremendous forward gain --of aie 
12.1 db with 25 db F/B Jratio. -~ 
Light weight, still small gpough 
to he rotated by any TV) ro- 
tatoy. Boonr length: Iguift.; 
Jongest element: 9 ft., ~ Fac- 
tory preassembled. Stacking in- 
structions included. Same _ top 
construction as Model 65B, with 
positive grip element-hoom ase 
sembly. 

Exclusive Beta Match 
factory pre-tuned and ad-+ 

justed for SWR less than 
1.5 to 1 into 52 ohm coax 
transmission line, Fully 
adjustable to compensate 
for variables at installa+ 
tion site. Maintains exe 
cellent band width. 

~ hugain, 
antenna products 

4135 NO. 22nd ST. LINCOLN, NEBRASKA 

For further information, check number 47, on page 126 
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2M transistor converter 
@ The converter that makes all tube type 

converters in mobile service obsolete! 

® Details in May CQ ad. 

@ Coming soon — 6 meter converter 

HAMBOARD 
eaje coapo aboco 

P. O. BOX 13158 PINECASTLE, FLORIDA 

“TIME AT A GLANCE’ G.M.T. 

24-HOUR NUMERAL CLOCK 
#100-24H's 

Plus 
$ Appli- 

cable 
Taxes 

Walnut 
or ebony 

plastic case. 
H A WwW 734", 

D 4’. Wt. 3 Ibs. 
110V 60 cy. AC. 
Guaranteed 

1 year. At Your Dealer 
».. or WRITE to 

PENNWOOD NUMECHRON CO. 
7249 FRANKSTOWN AVE. PITTSBURGH 8, PA. 

621 HAYWARD ST. 

MANCHESTER, N. H. 

KEY- municator 
TRANSISTORIZED 

“PRO 
styLe” TELEGRAPH KEY 
Cast metal, transistorized oscillator, bat- 
teries last for months. Mounted on 

At Electronics 995 9"'x12" » 
Dealers) Busecdc bese 

DOW-KEY COMPANY 
Thief River Falls, Minn, 

». A. ROL. 
Saskatchewan The Amateur Radio League 

welcomes all visiting radio amateurs and their 

families to Saskatchewan the land of wheat and 

holiday fun. If mobiling, the net frequency is 

3780 and net meets at 1830 daily, but call in any 

time! 1961 Hamfest is June 30, July 1 and 2 at 

the well known Prince Albert National Park. 

If you are planning to visit our fair country let 

us know at the SARL, Box 801, Saskatoon, Sas- 

katchewan, Canada .. . drive carefully and keep 
your fingers out of the HV... 
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Dynamotor brushes for DM-35 and DM-37. 50¢ per p! 
post paid. Bill Jones, 129 Davis St., Eufaula, Alabama. , 

HQ-110 Receiver, matching clock and speaker, perf 

condition, $165.00. Harvey-Wells TBS-50D transmitt 
with power supply, good condition, $35.00. K2EFC 
Division Avenue, Belleville 9, New Jersey. 

FOR SALE: HANDBOOK 4-250A Kilowatt Amplif 

complete with tubes for A.M., C.W. and S.S.B. AB1 
AB2 with many extras. Built-in regulated bias sup 
screen modulatign choke for A.M. and 2.5KV voltmeter 
measure plate voltage. Completely debugged and de-T\ 
ed. Jennings UCS 10KV vacuum variable 10-300 m 
alone cost $105. Total cost of parts $337.70. Will sell F.O) 
Belvidere for $225. Larry Kleber, K9LKA, Belvide 
Illinois. 

$X101 Mark III, just like new, matching speaker, hee 
phones, express collect original carton $225.00. Instruc? 
graph with complete tapes $25.00. Vaughan Moore, We 
Point, Virginia. 

RTTY 455 polar relay like new $2.95 PP. Relay socket 7 
Teletype chadless tape splicer, new, $3.00 PP, K9CN) 
Vandalia, Illinois. 

ATTENTION: Knight T-50 transmitter and Knight R-1) 
w/s-meter and speaker. First $90.00 takes both. Will sh 
K8TOB/VE3, 1 Seneca Crescent, Brantford Ontar 
Canada. 

| 
| 

SELL: HQ-170 w/clock $235.00. DX-40, VF-1, Johns 
low pass, novice xtals (5), Dow coax relay and coax, 
$65.00. Jack, WA2DZS, CY 8-0594, Bronx, New York. 

USED: Johnson Viking II, excellent condition $200. 
Will ship anywhere in USA, PP. Knox Electronic Supp 
67 N. Cherry St., Galesburg, Illinois. 

$.19 per watt HB xmtr 800 watts, AM-CW all band 
separate power supplies. Good VFO Final—pair 815 
Modulator-pair 811A’s. Separate supply for buffer-driv 
stages. Good shape $150. Shipping extra. We’re goir 
SSB. Write WA2KDW, Joseph Gontogenis, 207 Dykma: 
Street, New York 40, N. Y. 

3-400Z, 3-1000Z [from page 58] 
filament tap point for C2 occurs near to the top 
(filament end) of the coil. Adjustment of the 

tap-point may not be required. | 
It may be somewhat easier from a mechanical | 

point of view to substitute a pi-network input | 
circuit for the parallel LC circuit, as shown in 
fig. 3. Untuned filament chokes are used to sup- 
ply filament voltage to the tube, and a simple | 
fixed tuned pi-network circuit is employed to | 
couple the exciter to the filament circuit of the — 
3-1000Z. The transformation ratio of the net- | 
work is 1:1, matching the line to the tube, yet 
providing the Q necessary for proper circuit 
operation. The pi-network circuit and filament 
choke may be used for the 3-400Z tube, if 
desired. a 

C.W. Results [from page 68] 
LZ2KBI 12,096 211 9 33/0K1KCU 15,170 133 © 23) 385 

(Club Station) (Club Statior 
LZ2KAG .. 10,528 186 9 88|/OKIKCI .. 1,001 177 oe! 

(Club Station) (Club Statior 
LZ1KDZ .. 8,692 190 8 33. 

(Club Station) G30HM yng on i. 26 5 
LZ2KST .. 6,000 132 rl! ‘ y F 

(Club Station) Finland 
LZIKLB .. 1,116 132 4 14/0H2AA ... 95,475 342 55 14 

(Club Station) (OH2KH, 042KK, OH2QLI 
Czechoslovakia OHSABY 53)? [23480585 2113 ee 

OK3KAB .172,556 341 75 166 (OHINZ, OH90C 
(Club Station) Germany 

OK3KAG . 50,840 347 31 93|DL3YQ ... 61,468 235 45 §& 
(Club Station) (DL3Y0, DJ2JE, DJ5LE 

OK3KAS . 45,430 295 27 91|DM3BB .. 46,217 366 30 §& 
(Club Station) (3 Operator: 

OKIKSO .. 24,024 212 23 68/DM2ATL . 44,516 291 32 ¢§ 
(Club Station) (2 Operator: 

OK2KHD . 17,840 182 21 59/DM3BM .. 42,003 242 47 °% 
(Club Station) (6 Operator: 



Roumania UASKAM.., 65,047 74 14 35 

. 198,504 602 59 157 (Club Station) 
(Club Station) i 

142,044 588 40 93 Estonia 
(Club Station) |UR2KAE .. 71,526 421 35 96 

PBB: in 6,088 922-17 2387 (Club Station) 

(Club Station) }|UR2KAW . 67,158 454 35 91 
-KAK 4,680 99 11 25 (Club Station) 

(YO4WA, YO4AH) | UR2KAH 6,965 183 8 27 
BAN =; \-15428° 51 8 20 (Club Station) 

| (Club Station) |UR2KAG 1,770.65. 7.28 
KBJ 6,000 121 8 32 (Club Station) 

(YO4CS, YO4ZL) 
| Latvia 

Sweden UQ2KAA .. 48,372 410 32 83 
ZA... 15,844 187 20 48 (Club Station) 
'(SM2BGG, SM2ALT, SM2BJS) 
BOCA .. 1,104 46 Seeks Moldavia 

(SM6CCA, SM6CMU) |yQ5KAA ..147,562 696 47 131 
Club Stati Srcoslavic (Club Station) 

BBUV .. 43,164 272 32 77 Ukraine 
| (Club Station) |yB5KAB .637,980 968 101 271 
@HNO- . 6,255 95 11 384 (Club Station) 

(Club Station) /UB5KED .182,380 570 62 158 
(Club Station) 

U.S.S.R. UB5KAG .125,685 434 50 139 
European (Club Station) 

UB5KBA . 70,680 329 38 
3KWA .233,760 640 67 186| BOsB0 ee Se a 

(Club Station) UB5SK 5.617 298 3 

BKMB . 46,860 224 36 96 PREG. 345,844 (Club ay 
: (Club Station) |[t;-p5kps 9936 77 25 7 
WKHW . 29,953 225 23 54| BOKDS a ier, Coes 

(Club Station) UB5SEF 8.848 120 9 
enw. 29,280 212 27 53] °° See aries 

(Club Station) White Russia 

BKUA . 24,831 229 26 67 /yC2KAB ..196,253 611 64 163 
(Club Station) 

BKIB .. 22,134 168 19 74 5 
(Club Station) Oceania 

GKTB .. 13,570 241 11 24 : 
(Club Station) Australia 

3KYA 9,900 111 19 47|VK5NQ ...296,185 566 67 118 
(Club Station) (VK5NQ, VK5NO) | 

MULTI-OPERATOR 

Multi-Transmitter 

North America 
AOH .1,049,104 820 141 323 

Europe 
OK1IKKS 766,824 1309 100 259 

(W3A0H, W3LMM, W3MVQ, (Club Station) 
W3QJJ, W3UHN, W38VKD,|0K2KFK . 60,060 312 39 104 

ee wen. eae ae (Club Station) 
| £022,303 883 182) 295)\G3;UL... 7,458 111 16 50 
ie ore W3MCG, (G3JUL, G3LOV, GM3HOM) 
W3FYS, W6HOH/3, W3MSK) 

Me. 735,139 914 111 210) PM1AA ».-181,792 454 66 181 
(\W6RW, K6EWL, K6KII Reus ese) 
W6YMD. W6KFV). | DJ3JZ ...864,930 1245 98 232 

a re Fr (DJ3JZ, DLICR, DJ1BP, EVR ..391,770 544 99 171 DESO MADIOGIE CO BTIET 
(W6GEE, W6UED, K6EVR) DIMAS UA , 

. UA3KAA .250,776 903 53 163 
Asia (Club Station ) 

OKKB .157,460 486 58 81|/UA4KYA .249,964 671 66 181 
(Club Station) (Club Station) 

OKYA . 29,328 220 34 44|UB5KBB 960,960 1460 110 310 
(Club Station) (Club Station) 

Our thanks to the following Stations for sending 
s their Logs for checking purposes. 

IMD G3KKP OKIEV OK3KGI SMSBHW 
2EXN HB9IX OKIKIY OK3KGQ SMSBKO 
LUQP JAIAJA OKITJ OK3KHE SMSBPJ 
SARS JAILN OK1WD OK3KII SM6CU 
OHJ JA8FO OK1ZW OK3ZM TRDN 
SHA LA2B OK2UZ OY7ML VK3GE 
GTK LA3SG OK3AL PAYLY YVSFK 
2BT LA6CF/M OK3CAT SM3CJD ZE3JJ 
1066/M OK1AW OK3DG SM3QA ZE4JS 
A3LF OK1AAA OK3EE SM3API/5_ ZL3IS 
DF OK1AAZ OK3KDH SM3BAA/5 ZS61X 
9 OK1AWJ OK3KIC SM4CIP 

Are You 

TRADING? 
Let me make you a trade-in 
offer on your used amateur 
equipment. All name-brand 
merchandise—late serial num. 
bers assured. Quick delivery, 

WRITE TODAY! Bill W9ZSO-KSIUH 

COMMUNICATIONS EQUIPMENT CO. 
518 State St., LaCrosse, Wis, 

Phone 4-7373 

It is easy and pleasant to learn or increase 
speed the modern way—with an Instructograph 
Code Teacher. Excellent for the beginner or 
advanced student. A quick, practical and de- 
pendable method, Available tapes from begin- 
ner’s alphabet to typical messages on all sub- 
jects. Speed range 5 to 40 WPM. Always ready, 
no QRM, beats having someone send to you. 

ENDORSED BY THOUSANDS! 
The Instructograph Code Teacher literally 
takes the place of an operator-instructor and 
enables anyone to learn and master code with- 
out further assistance. Thousands of success- 
ful operators have ‘‘acquired the code’’ with the Instructograph Sys- 
tem. Write today for full particulars and convenient rental plans. 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN RD., CHICAGO 40, ILL. 
4700 Crenshaw Blvd., Los Angeles 43, Calif. 

TELETYPEWRITER 
EQUIPMENT «+ COLLINS 
51J-3 RECEIVERS .50-30.5 Mc. 
Teletype: #14, 15, 19, 26, 28; Kleinschmidt: 
TT4A, TT76, TT98, etc. Telewriter Receiving 
Converter, etc. For general information & equip- 
ment list, write to TOM, W1AFN, ALLTRONICS.- 
HOW ARD CO., Box 19, Boston 1, Mass. Richmond 

7 Game MATCHBUDDY .0<°%o, 
LE TIT 

EPOXY INCAPSULATED high dielectric 
center connector for dipole antenna. 

Non-reactive ¢ Weatherproof ¢ Maintains constant impedance 
No screws, bolts or cement required « #12 wire leads. 

Price: $3.95 (plus 15¢ for postage and handling) 
Send check or money order to 

RADIO, P.O. Box 131, Bronx 63, N. Y. BEAM 

GLOBAR DUMMY LOAD RESISTORS 
Make the 50 ohm 1500 watt dummy load described in CQ March '61 
using 12 of these special non-inductive resistors in parallel. 
Globar Res. 600 ohm 118 watt. Dozen for ONLY... $ 
Mounting clips for above (24 required) ONLY............... 

ULTRA MINIATURE I” RD METERS 
0-1 Ma DC mvymt 50 scale divns, Special $2.70 ea.............2 for 5.00 
0-400 microamps 8 scale divns. Special $3.70 ea............2 for 7.00 
Please include sufficient postage—excess refunded immediately 

SPACE ELECTRONICS CO. 
P.O. Box 33, Ft. George Sta., New York 40, N. Y. 

“HOW TO MAKE MONEY 

Mobile Radio Maintenance” 
AUTHORITATIVE GUIDEBOOK 

ABOUT THE BOOM IN TWO-WAY MOBILE-RADIO: 
GIVES FACTS. FIGURES, PAY RATES. 

WRITE TODAY! 

June, 1961 



It’s NEW from the 

House of Antennas 

The J beam skeleton slot fed yagi anten- 
‘nas*, For the first time in the U.S. Features 
construction like no other antenna, sturdy 
alum. alloy no wire elements. You must 
see it. Send for information zow. Have it 

in time for DX season. Available 50mc to 

450mce. 

High Gain High Strength 

High Quality 
G4ZU Beams CDR_ E-Z Way Towers 

Telrex Beams Rotors Rohn Towers 

Write for full information 

HOUSE OF ANTENNAS 
1155 E. 82 St. Phone 
Chicago 19, III. SO 8-9282 

*See Aug. 1960 CQ, July 1959 CQ 

BAND PASS SPEAKER 
SWIVEL* MAGNETIC MOUNT 

FOR MOBILE OR FIXED 
Perfect for CW or SB—Like another step on the 
selectivity control—Band pass 100 to 2400 cycles— 
Peaked at 1200 cycles for CW—Operates from 4 to 
8 ohm output or from headphone jack of most receivers 

x —3 ft. cord—Silver gray finish. Only 31%” High. 
Gixoner AP Price $6.90 Postpaid. 

BASE Cash, check or money. order, no C.0.D. 
VN J. M. ENTERPRISES 

9731 SAGAMORE RD. «+ KANSAS CITY 15, MO. 

CQ Magazine, Dept. RS 

300 WEST 43rd STREET 

New York 36, N. Y. 

Coupon F 

Void after 

June 30, 1961 

Please send me more information on your 

ads in the June 1961 CQ keyed as follows: 
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ADVERTISING INDEX | 

ACF Industries, Ine. ............. 
Allied Radio Corporation 
Alltronics-Howard Company 
Amateur Electronic Supply . 

Amateur Radio Exchange 

Barker & Williamson Incorporated ... 

Barry Electronics Corporation . 

Beam Radio Enterprises 

3rown Electronic Ine. ... 

Burstein-Applebee “Company 

C & G Electronics Company 

Central Wlectronics Incorporated .... 

Clegg Laboratories ...........:2..--- 

Cleveland Institute of Electronics 

Collins Radio Company .....0...cccce 
Communications Equipment Company . 

Communication Products Company, Inc. 

Cush Craft 
Cowan Publishing Corp. | 

CQ’s Ham Mart 

CQ Ham Shop 

CQ Subscription 

CO Ne eee ae 
CQ-VHF for the Radio Amateur .. 

Dow-Key Company, Incorporated sccescctecsasevarteccscecttacesvesserateaceereees 116- 

E-Z Way Towers, Incorporated 

Eddystone-Br. Radio, Elect. Limited 

1 OY A OCG WME aoa cartorasees 
Eimac-Eitel-McCullough, Inc. 

Electrophysics Corporation 

Electro- Voice 

Gonset Company Perr edase sus asa dawesodanenawncvicu deer aacedadpeskearpetenet se Cedece anenmnem 

Greenlee Tool Company 

Hallicrafters Company 

Hammarlund Manufacturing Company 

Hamboards _.............. 
Harris Radio Supply De a. 

Harvey Radio Company, Incorporated 
Heath Company ........ 
Henry Radio Stores . 

iewlett=Sales! or icon Ges eae ee een 
Hornet Antenna Products Company 

House of Antennas (The) ...... 

Hy-Gain Antenna Products ... 103, 118, 

Instructograph Company 

International Crystal Manufacturing Co. 

Jc) Me Enterprises sh 2c...ccccessscce 
Johnson, E. F. Company 

Lafayette Radio 

Lampkin Laboratories, Incorporated .... 

McCoy Electronics Company 

Millen, James Manufacturing Co., 

Mosley Electronics, Incorporated 

National Radio Company, Incorporated. ...c..c.cccccccsssescecescesseesesss! Cover 

P & H Electronics ... 

Palmer; < J0e... <i... 

Pennwood Numechron Company 

Penta Laboratories, Ine. 

Petersen Radio Company 

Picon-ite 
Incorporated . 

Radio Amateur’s Bookshelf ... 

RCA (Tube division) ........ 
R W Electronics Electronics ... 

ARB.L. S| 
hure Brothers, Incorporated e 
kylane), Products! 25s..¢.eenes 

pace Electronics Corporation 

Technical Manuals Company . 
Telrex, Incorporated 

Texas Crystals 

U. S. Crystals, Inc. 

VHF for the Radio Amateur .... 
Vibroplex Company, Incorporate 

Western Radio Company ............... 
World Radio Laboratories, Inc. . 
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W POWER CONVERTER 

12VDC to 500VDC 
: up to 200MA ; 
2 Watts; Tap at 250VDC }: 
*Type C1250E $35 
‘TYPE C650E FOR 6VDC INPUT $35 
- 12VDC to 250VDC up to I50MA 

Type C1225E $30 
C625E for 6VDC input $30 

GTD! POWER-DIAMOND- 
TRANSISTORS 
Factory Tested 

***MEPGRD in U.S.A. 
Replaces Medium & 
HiWattage Types 

2N155, 2N156, 2N234, 
2N256, 2N307, 2N554 

‘NERAL TO 3GP 80¢ @ i 
IRPOSE : 
) or more this item we pay P. P. /U. $.A.) 

8 TOPHAT SILICON DIODES $1 
EXPERIMENTERS KIT. USE AS 
STABISTORS, ZENOR DIODES 
METER PROTECTION CLIPPER 
& RECTIFIERS! $10 VALUE. 

30 AMOND BASE MICA MTG KIT...$ 
UND BASE MICA MTG KIT........ $ .30 
LCO POWER HEAT SINK WITH 
INS 80 SQ”.. -25 
1 DIODES COMPUTER ........20¢, 8/$1 
. TRNSTR NPN or PNP. 39¢@, 3 for $I 

344A DIODES 23¢ @, 10 for $2, 100/$18 
0 or more this item we pay P.P./U.S.A.) 

D! HIPOWER-ROUND- 
NSISTRS Factory Tested 
***ME'G in U.S.A. 

277 or 2N441 $2.25. 
278 or 2N442 $3.75. 
73 or 2N443 $5.00 @, 
16. ($10 or more this item we pay 
./U.S.A.) 

“TAB’’ TOROID XFMRS for 
ANSISTOR POWER CONVERTERS! 
500E/6VDC Impt, 500VDC & Tap, Max 
Ma $15. T12-500E/12VDC Inpt, 500VDC 
fap, Max 200Ma $15. T6-2508/6VDC 
t, 250VDC, Max 150Ma $14. T12-250B/ 
DO Inpt, 250VDC, Max 150Ma $14. 

Leece Neville Charger Systems 
LTAB” Silicon Rectifier Replacement 
Non-Aging Hermetically Sealed 
§ 6 or 12VDC @ 100A, Type YJ9 $24 

ENIUM F.W. BRIDGE RECTIFIERS 
C {8VAC | 36VAC | 72VAC | 130VAC 
IP | (4VDC | 28VDC |_54VDC | ;00VDC 

Vo $1.00 $1.90 $3.85 $5.00 
1 1.30 2.00 4.90 8.15 
2 2.15 3.00 6.25 11.10 

2.90 4.00 8.60 13.45 
6 4.15 8.00 18.75 31.90 

10 6.10 12.15 26.30 41.60 
ia. 7.75 14.90 30.95 43.45 
0 | 12.85 | 24.60 Write For 
4} 15.00 | 29.45 IRectifier Catalog 

Send 25¢ for Catalog 

Saou “TAB” 

“TA B”’ 

; Tubes Factory Tested, Inspctd, 
Six Months Guaranteed! No Rejects! . 

TrHat's A Buy 

Boxed! emit & ee el New & Used 
6BZ sae ERS) ae pare <a Be eee iss Sell 

-65 | 6C5 
.70 | 6C6 
-50 | 6C8 
79 y 
-90 | 6CBE 
# 6CD6 

6 
6C 

Q OB 
top ‘$88 Paid Do ages 813, 811A, 812A T. 

19 
4G. 

RIK39 

z We Swap Tubes! What. Do/ Have? R 
S4 
S5 
T4 
TS 
U4 
U5 
X2 

We Trade 

807 ; 1,10 
5/$5, 10/$12 

ns 

Onnwes DOV 

3S > 
1.16 

. 3.50 
co i>) ) 

meme co RB come 

OAM rOH Wise NS NS Ssreoes ai 

No See—Write! 

“TAR” TERMS: Min Order 

Ten day guarantee, 
mdse. only. Our {7th year. 

$3—25% 
with order F.0.B. New York. 

price of 

Prices shown are subject to change. 

111CJ Liberty St., N. Y, 6, N. Y. RE 2-6245 

NEW ‘“‘VACDAC’® SILICON TUBE 
REPLACEMENTS 

WITH BUILT IN RF SURGE & 
SERIES BALANCING 

PROTECTION 
nS A VRMS/PIV AMPS PRICE 
STS66 5000/10400 0.3 $20.00 
STS816 5000/7000 0.3 $16.00 
pi 1900/2800 0.5 $15.00 
ST5U4 1120/1600 0.6 $ 8.00 

“SUNTAB’’® nape ge PHOTOCELL 2B 73a 34x5q" €40@, Piga LL 

” Dia., 5BP/Sq & ieee 220ua,¢5 
1SAP 750ya, 134” Dia, $1.45@, 4 for $5 2 
10BP 350ya,t-11/16” Rect. et 10 for $7 
10CP 750ya, 17%xl%” ¢1 -45@, 4 for $5 

eCGV————— __.......___ 

i ae TUBE SPECIAL !1!1! 
4X150D — Removed from Govt. equip- 
ment. Tested. $3 ea., 2 for $5. Filament 
Xfmr $2. First come, first served. 

NEW BATTERY CHARGER BC6-12V 
FOR 6V OR 12 VOLT BATTERIES, 

TRICKLE & FULL CHARGE up to 4 AMP 
Charges 6 & 12 volt batteries 
Built BC6-12VB ........ $10.00 
oes Preassembled 

Ki ‘ 

Kit yece womens ecsramee renee 

SILICON DIODES 750MA* TOP HATS 
General Purpose 400 PIV at 300 MA 
Special 2 for $1 20 for $7 

——_. = 

seeahe rms/piv rms/piv | rms/piv 
Hf 35/50 70/100 140/200 
0¢ 14¢ 24¢ 2g¢ 

aoe rms/piv rms/piv rms/piv 
0/300 | 280/400 | 350/500 | 420/600 

met 50¢ 64¢ 74¢ 

rms/piv | rms/piv rms/piv rms /piv 
490/700 | 560/800 630/900 | 700/1000 

89¢ 94¢ 1 $1.10 $1.50 

Low Priced * T200 SILICON DIODES 
rated 380piv/266rms @ 200Ma @ 100°C 
36¢ each; 10 for $3.25; 100 for $27; 

*CAPACITOR INPUT DERATE 20%: 
($5 or more this item we pay P.P./U.S.A.) 
SPECIAL! TRANSISTORS & DIODES!!! 

Factory Tested & Guaranteed! 
FULL LENGTH LEADS 

2N123 PNP 45¢, 12 for $5, 100/$37 
2N292 NPN 45¢, 12 for $5, 100/$37 
2N253 NPN 45¢, 12 for $5, eee 

222 
wo to ot) ek Z 

hyd + 
o-) Ss oe 

2N598 PNP P $1.90 
2N599 PNP $3.50 .... 

GENERAL PURPOSE—PNP— 
COMPUTER GRADE! 

Use as Amplifier—Oscillator—HiFi 
Logic—Servoamp—Power Supply 

Pulse Amplifier or High Current Switch 
Veb. Vce. Veb Approx 40V 

GP38C rated 300 Milliwatts 65¢, @ 10 
for $5, 100 for $39 

GP10C Rated 1 watt 90¢, 6 $5, 100 $63 

2N176 $1.80, 2N177 $1, 2N178 
$l. 50, eke $1.20, 2N270 

v4: 2N544 $1.20, 
‘ "ON5S1 sean 

2N174 $8.50, 2N443 $6.50, 

2N155 $1.39, 
2N247 

$2.10, 
2N670 $1.60, QN671 $2. 
2N582 

BARGAINS!! 
up to 

“TAB’—THAT’S A BUY !— 
TRANSISTOR POWER DIODE* 

3 Amp 
TRAN SISTOR POWER pone 

INK MOUNTED 
s/or equiv 0-135V/7.5A $15.30 
/or equiv 0-135V/3 Amp $10.65 

Variacs /or equiv 0-1382V/1.25A $7.25 
Amp $4@, 2/$7 

New 
RE-MTG GE/475 Ma & 5 
DC-METER Dejur 800 Ma/3%” $3@, 2/$5 
DC-METER One Ma/4” Rd........$5@, 2/$8 
RF-HTR Weston 750Ma/TC $4@, 2/$6 
DC MTR 100Ma/2%” $3@, 2/35 
SNOOPERSCOPE TUBE 2” $5@, 2/$9 
MINI-FAN 6 or 12VAC/60 Cys $2 @ 3/85 
NEW PRINT CKT-PANEL, 11x12x.062” $2 
IN34A 45¢@, 15/$5; IN35 $1; IN38 70¢@; 
XTAL OVEN—115V&Thermostat. ......... $2 

Blower 24VDC/100CFM $3.98 
Xmitting Mica's .006 @ 2500V, 5 for $1.00 
4-1000A SOCKET LESS CHIMNEY $9.95 
829B Socket 85¢, 813 Socket.........0........$1 

2 for $1.00 1x150 Ceramic / JOK TAL soaren 2 EE ( 

Wanted 304TL Tubes & ALL TY PES!!! 

For further information, check number 48, on page 126 

June, 1961 e@ CQ e 127 



ALLIED saves you 602° 
on this famous NATIONAL 

NC-66 PORTABLE RECEIVER and 

available on! 

3t ALLIED: 
e® @ e 

CLOSEour PURCHASE 
Regular Price $139 90 

ALLIED 

RDF-66 

Direction 

Finder 

NC-66 

Portable 

Receiver 

IDEAL FOR BOATING, CAMPING. 
OR ALL-AROUND PORTABLE US! 

V Keep tuned in on the latest weather 
SAVE ALMOST HALF! 
Allied passes tremendous savings on to you! V Hear world-wide shortwave broadcast: 
Receiver is the versatile, popular 3-way port- . 
able NC-66. Use it anywhere—on AC, DC W Listen to the broadcast band 
or self-contained batteries. Tunes 150 to 400 
kc and 500 kc to 23 mc in 5 ranges. Covers 
longwave, shortwave and standard broad- ORDER ERO 
cast bands. Built-in 5” PM speaker; ferrite A L L | E D rR A dD | oO 
loop for BC, whip antenna for SW. Size, 
93% x 124% x 10". RDF-66 Direction Finder — get = 9 oem come rem wom seer cen noes es ee ee ar sn ae 
is an accurate navigation aid for pleasure ® ALLIED RADIO, Dept. 45-Fl 
craft, etc. Has built-in meter; one-null in- = 100 N. Western Ave., Chicago 80, III. 
dication; 7 x 8% x 10”; powered by the Q , 
NC-66. Both units can be yours for far less iu QO 77 SX 984 National NC-66 and RDF-66 
than the original price of the receiver alone! g 0 80 J 616 Battery for NC-66 

Less battery. Shpg. wt., 25 lbs. Fle eh re enclosed 
77 SX 984. NC-66 and RDF-66. : 

SAT MER RIG Bin arcs ett  oeayee re $79.90 g Name 

80 J 616. Battery for NC-66.Wt.614 lbs.$ 5.57 geet 

EASY TERMS » NO MONEY DOWN : Address. 

| 
neon State ____ 3 QUANTITIES LIMITED! toon, | OY et 

For further information, check number 49, on page 126 

128 e® CQ e June, 1961 



THE ALL NEW NC-190 

Export: AD AURIEMA, INC., 85 Broad St., New Yor 

SHORT WAVE 
BROADCAST 

2 BANDSPREADS 
Calibrated foreign broad- 

cast bands, calibrated am- 

ateur bands, either at the 

mere flick of National's ex- 

clusive Dial Selector. 

Double-conversion in a 

general coverage receiver 

at only $199.50. True var- 

iable selectivity with 

National’s patented ‘‘Fer- 

rite Filter” to provide clear, 

readable AM, CW, and 

SSB reception. Sensitivity 

—better than 1 micro- 

volt. Five bands—540 ke 

to 30 me. 

Latest addition to Nation- 

al’s “Cosmic Blue” series. 

“Flip-Foot” equipped for 

effortless operation. 

See it, and tune it for 

yourself. <> 
NATIONAL RADIO 
COMPANY, INC. 
MELROSE 76, MASS. 
A WHOLLY OWNED SUBSIDIARY OF 

NATIONAL COMPANY, INC. 

Q) 

17,0 

AMATEUR BANDS 



In accordance with RCA’s continued policy to provide RCA Rectifier Tubes—with the new N-85-R Filament 
the radio amateur with the highest performance tubes Besed onsevet 2 tubestia dulliwavelciieyacteke mam! 

; ; j j j Max. Transf.| Approx. consistent with the best engineering practice known, tad SucsWele | bee aes 
every rectifier tube shown here is now designed and (RMS) Volts 
built with the new, improved coated filament—N-85-R! 

N-85-R filament design prolongs peak emission gas 1700 1600 
capability. Immediate “in-rig” benefits to you are; 2400 
increased rectifier-tube reliability, and longer rectifier- 7 

5 RCA-866A alf-wave, 3500 3200 
tube life. mercury-vapor 800 800 

Check the chart for the types that fit your DC power 2500 Sons 
mercury-vapor 

dustrial Tube Distributor. For technical data on any | RcA-8008+ hinnattewoves. |" sad | Se gzdan 

of these types write: Section F-15-M Commercial Engi- *For low noise-level applications. {Same as RCA-872A, | 
neering, RCA Electron Tube Division, Harrison, N. J. — tong-pin base. 

requirements. Then order direct from your RCA In- 

The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 

RCA Electron Tube Division, Harrison, New Jersey 


