
aA : 

(9s 



500 WATT LINEAR 
W Collins new 30L-1 Linear Amplifier is a compa 

unit with 500 watt input. Its size is the same 

Collins famous KWM-2. The 30L-1 is compati 

with any 100 watt exciter and has these Collins quality features: RF inver 

feedback « Automatic Load Control e Self-contained power supply 

Silicon rectifiers e High/low power switch e Amateur net $520. Ordi 

the 30L-1 now from your authorized Collins Distributor for July delive 

NE 

CREATIVE LEADER IN COMMUNICATION 

COLLINS RADIO COMPANY @ CEDAR RAPIDS ® DALLAS  e BURB 
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IS THE CHEAPEST THING YOU BUY! 
There is a deep, understandable sat- 

isfaction in owning something truly 

fine. It can’t be exactly measured in 

dollars or in words. Maybe it boils 

down to this: A good thing is worth a 

hundred times its price; a poor thing 

isn’t worth having around. It’s this 

way with Crystals. When you buy 

PRs you know you're getting many 

times your money’s worth. You're 

buying the finest precision frequency 

control that modern science has 

made ... you get (in super-abun- 

dance) the things you want most... 

dependability, accuracy, long life, 

freedom from drift, unfailing activity. 

Yes—you can be proud to own PRs 

... everybody is! 

FUNDAMENTAL, PR TYPE Z-2—Frequency Ranges in Kcs.: 
3,500 to 4,000 (80M); 7,000 to 7,425 (40M); 8,000 to 8,222 
(2M); 8,334 to 9,000 (6M). +500 Cycles.......... $2.95 Net 

(All Z-2 Crystals calibrated with a load capacity of 32 mmfd.) 

6 Meters, Fifth Overtone, PR Type 

Third Overtone, PR Type Z-9A, Z-9A, 50 to 54 Mc, +15 Ke. 
24,000 to 24,666 and 25,000 to $6.95 Net 
27,000 Ke., +3 Kce......$4,95 Net Citizens Band, PR Type Z-9R, 

DOS.C6). ecient ee $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 4, on page 126 
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Qu x 
(at down-to-earth prices) 

Today... you can be on the air with single sideband! Th 
is the combination whose price makes it possible—who: 
performance makes it a great new experience. 
HT-37 Transmitter $450.00 A precision-engineered 

CW/AM/SSB transmitter with the same power, 

rugged construction, and long-term frequency and 

carrier suppression stability as the famous HT-32. 

Sideband suppression 40 db. at 1000 CPS. Power 

rating: 70-100 watts P.E.P. output CW or SSB. 

17-25 watts carrier on AM phone. 3rd and 5th 

order distortion products down 30 db. Instant CW 

CAL signal from any transmission mode. Ideal 

CW keying; full voice control system. 52-ohm pi 

network output for harmonic suppression, 

i. the new ideas in communications a 

Export Sales: International Div., 
Raytheon Mfg. Co., Waltham, Mass. 
Canada: Gould Sales Co., Montreal, P.Q. 

For further information, check number 5. on pave 126 

SX-111 Receiver $249.50 Here’s a CW/AM/S! 

receiver with the essential performance charact 

istics of the renowned SX-101. CW/AM/SSB 

ception; complete coverage: 80, 40, 20, 15 a 

meters in 5 separate bands, 6th band tunable 

10 Me. for WWV. Upper/lower sideband selecti 

sensitivity: 1 microvolt on all bands; 5 steps 

selectivity: 500 to 5000 cycles. Dual conversi« 

crystal controlled 2nd converter, famous Tee-Not 

filter, built-in crystal calibrator. Separate AM a 

SSB detectors. 

Also shown: The Stradivarius of eli 
tronic keyers—HA-1 T.O. Keyer 
$79.95; and the R-48 Speaker —$19.5 

hallicrafters 
Chicago 24, Illinois 
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-with Cat. No. 200-509 

STATIONMASTER 
Base Station Antenna 

Specifications 

® FREQUENCY RANGE ............:....144-174Mc 
® OMNIDIRECTIONAL GAIN .................5.8db 
@ MAXIMUM POWER INPUT ..............500 watts 
® NOMINAL INPUT IMPEDANCE............50 ohms 
® BANDWIDTH. $225 535 Soe BO nate eee east On 9m 
OVSWROS So Ras ee ee ae ee eee eT: 

® RATED WIND VELOCITY.................100MPH 
@ WEIGHT Ae ee J ee ioe ee ee ee SO TS 
@ ELEMENT HOUSING LENGTH.................19’ 

Communicdtion Foraducle Company, 
Communication Antenna Systems for American Business 

MARLBORO ¢ NEW JERSEY « U.S.A. 
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_ (or your pet word 
to describe SSB 
at its very best!) 

it all adds up to 

-1X-500 SSB TRANSMITTER 
More talk-power when it really 
sounts! Carrier suppression 50 
lb or better. Unwanted sideband 
‘uppression 50 db or better. 3rd 
br 5th order distortion down 30 
lb or better. Spurious frequen- 
ties down 50 db or better. T.V.I. 
proof. Separate dial scale for 
/ach band. All crystals included— 
jothing extra to buy. Frequency 
beadability to 200 cps, or better. 

ability after warm-up better 
han 100 cps. 100 watts output 
ff the best performance you ever 
eard! $695.00 

HAMMARLUND SSB equipment 

HQ-170 RECEIVER 
Tops for reception of SSB ama- 
teur bands. Triple conversion. 
Full dial coverage of 6, 10, 15, 
20, 40, 80, and 160 meter ama- 
teur bands. Razor-sharp slot filter 
with up to 60 db attenuation. 
Exclusive—separate --3 KC ver- 
nier tuning. Separate linear prod- 
uct detector plus normal diode 
AM detection. Tuned IF amplifier. 
Selectable sideband. BFO control. 
Selectable fast-attack AVC. Crys- 
tal calibrator—and everything you 
need to olmplity SSB reception. 

$359.00 

HQ-180 RECEIVER 
For those that want general cov- 
erage and outstanding SSB recep- 
tion. Triple conversion 18-tube 
superheterodyne. Frequency range 
from .54 MCS to 30.0 MCS. Band- 
spread calibration for 80, 40, 20, 
15 and 10 meter amateur bands. 
High frequency crystal filter. 60 
db adjustable slot filter. Exclu- 
sive—separate linear product de- 
tector plus normal diode AM 
detection. Tuned IF amplifier. 
Selectable sideband. And every 
operational feature you could 
wish for! $429.00 

FAN MAG LUND 
MANUFACTURING COMPANY, 

an affiliate of Telechnrome 
460 West 34th Street, New York 1, — ‘ Estoblished 1910 

ist 

For further information, check number 6, on page 126 
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GONSET 
COMMUNICATOR IV- 
220 megacycles ... long regarded as a band of promise 

. where big antenna gain comes easy. A quarter-wave 

antenna is only a foot long and good ground planes— 
including the top of a car—are easy to come by. Simple 

beams and even complex arrays of high gain are con- 
veniently small in size—easy to put together and get 

up into the air. Here’s a band where antenna experi- 

mentation can run rampant. Multi-element yagi’s... 
stacked colinears...sleeve types... bedsprings... 

log-periodic types ..helicals. The band has DX possibil- 
ities too. Remember KH6UK to WENLZ? 

In Gonset Communicator IV-220 you ‘have ready-to- 
operate “packaged” equipment that offers power to 

really go places on this fine band. On the intake side 

—an excellent triple conversion receiver having sen- 
sitivity of 1 microvolt for 10 db S+N/N ratio. And a 

4 
- netiemaronneseetee 

+ 

“990"’. 

band 
for big 
ain... 

220 : 
noise figure of 3 to 5—exceptional for equipment of 
this general type. Receiver is continuously tunable but 

also includes provisions for spot frequency reception 

on one crystal controlled frequency. (A C-D requirement.) 

Power input to 6360 final amplifier is 20 watts, ampli- 

tude modulated by P-P 6BQ5’s. Transmitter is crystal 
controlled, has 6 crystal positions. Dual power supply 

is built-in, operated from 12V DC/117V AC, is equally 
well suited to fixed station or mobile operation. 

C-D Models: Model 3351 is certified to OCDM as meet: 
ing applicable specifications, qualifies for matching 

funds when furnished with Model 3361 C-D Kit. 

Communicator IV-220.... #3351 
(Less microphone, crystals.) 

For further information, check nubmer 7, on page 126 

oS GONSET 
expony oe eevee. fon 

Division of Young Spring & Wire Corporation 
NRON SOUTH MAIN ST, ’ Be EEA EIGN CALIFORNIA 

Ne Bina . oe 



ZERO BIAS 

N the August, 1960 issue of CQ?, an article 
made mention of the possible advantages 
that could be found in the establishment 

f a national calling frequency, whose pri- 
ary use would be the facilitation of traffic 

ransfer On a twenty-four hour basis. At this 
ime, CQ feels an urgent need for such a 
et-up, and we would like to see the entire 

‘raternity aiming toward bringing one about. 
A national calling frequency is one on 

which no traffic is permitted to take place. In 
ssence, it is a constantly clear channel which 

s always kept open to provide quick one-way 
2alls, emergency calls, etc. For example, let 
is imagine that 7150 ke were established as 
the national calling frequency. No QSOs 
would ever take place on this exact frequency. 
Instead, an amateur looking for a QSO would 

transmit on 7150, call CQ and end his trans- 
nission by announcing the frequency or fre- 
quencies he will be monitoring. In other 
words, a typical call on 7150 kc might be: 

: 
CQ CQ DE W2VRC QSX 7138 K 

The call is brief and to the point. Because 
he national calling frequency is in existence, 
sther amateurs looking for a QSO will nat- 
irally be monitoring 7150 ke for just such 

i call. 
A major step in setting up the national 

alling frequency is the allocation of certain 
yortions of each hour, during which the na- 
ional calling frequency must be kept clear 
or emergency calls. Let’s say, for instance, 
wice each hour for five minutes, on the hour 

ind half hour. That would mean no traffic 

Erwin, R. J., ‘The New Concept In Traffic Networks,” 

CQ, Aug. 1960, p. 45. 

eww 

takes place from 2100 to 2105 hours and 
from 2130 to 2135, except urgent distress 
messages. The advantages here are obvious. — 
A distress message will be sent on 1 fre- 
quency where there is a far greater likelihood 
of it being heard than on any other single 
frequency. Because of the use of the national 
calling frequency, the national calling fre- 
quency will be the single, most-monitored 
frequency on the band. 

The idea of a national calling frequency is 
by no means original. It has been used for 
years by international maritime operators on 
500 ke with great success. The three minute 
silence periods allow weak emergency calls 
to be heard, that would not otherwise break 
through the QRM. Picture the advantages, 
not only for distress calls, but for spotting 
rare DX or unexpected band openings. 

Only through cooperation of members of 
the amateur ranks could the national calling 
frequency become an effective reality. We, 
as amateurs, use our frequencies not by right, 
but as distinct privileges granted by the 
F.C.C. The national calling frequency would 
be a great step toward indicating mature use 
of these privileges and may well result in 
widespread prestige for amateur radio. 

The ideal situation would be a single fre- 
quency within each amateur band, frequen- 
cies not too close to a band edge and easy to 
check with the crystal calibrator. Naturally, 
only time and experience will dictate the best 
spots of the national calling frequency and 
the best techniques. If it is to come about it 
must begin somewhere. We firmly believe 
that amateur radio is ready for this new step 
forward. 

April, 1961 e CQ e 7 



It’s The. f iN 

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 antenn 
' to give your signal real authority! This rugged beauty is designed and engineered td 

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

You’ll want a Mosley Signal Master Beam... see it at your favorite Ham Equipme 
Dealer’s store! 

Amateur Net, $124.5 

MM orscleo ty Ekeztror% Ie 
4610 North Lindbergh Blvd. — Bridgeton, Missouri 

For further information, check number 8, on page 126 

8 e CQ e@ April, 1961 
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HERE’S A NEW HEATHKIT’ 
ROUNDED GRID KW LINEAR...JUST 522995 
new Heathkit ‘‘Warrior’’ is a completely self-contained, desk-top kilowatt linear, loaded with special 

ures, at half the cost of comparable units! Compare feature for feature, quality component for quality 
iponent, you'll find no shortcuts ... only the finest watt-per-dollar value in a linear amplifier on the 
itteur market today! 

aximum power input: SSB—1000 watts P.E.P., 
VY—1000 watts, AM—400 watts (500 watts using carrier 
ntrolled modulation), RTTY—650 watts. Driving 
Wer required: 50 to 75 watts—depending on fre- 
ency. Output circuit: Variable pi-network (50 to 75 
ms). Input circuit: Broad banded—requires no tun- 
}. Input impedance: Approx. 70 ohms. Band cov- 

age: 80, 40, 20, 15, 10 meters. Panel metering: 
litch-selected, grid current, plate current, high volt- 
e and relative power output for ease of loading. 
ibe complement: 4-811A, 2-866A. Size: 194” W 
1%" H x 167D 

inside view shows the neat circuit layout 

husky components that emphasize quality. 

the internal shielding of plate circuit for 

mum protection against TVI. 

CHECK THESE FEATURES... 

Completely self-contained ... HV, Fil. and Bias supplies built in. 
Versatile ... May be driven by any 50 to 125 watt transmitter 
or exciter—no matching or swamping network required. 
Efficient... Stable grounded grid circuitry allows most driving 
power to appear in output for up to 70% efficiency. 
Oil-filled capacitor ... And 5-50 henry swinging-choke provide 
the excellent dynamic regulation required for high peak power 
output with low distortion. 
Inexpensive tubes... 4 paralleled 811A’s and 2-866A’s, forced- 
air cooled by silent built-in fan. 
Stable. .carefull design provides a high degree of over-all sta- 
bility in conjunction with the grounded grid circuit configur- 

ation. 
Exclusive ... Internal RF shielding of plate circuit for maxi- 
mum TVI suppression. 
Interlocked switching . . . prevents accidental application of 
HV before switching on filament and bias. 
Rugged construction ... 16 gauge steel chassis—14” aluminum 

front panel—welded one-piece cabinet. 

Kit Model HA-10. . . 100 Ibs. $23 dn., $20 mo...... $229.95 

Assembled Model HAW-10... 

100 Ibs. $33 dn., $28 mo.......... AREAS DEON ae Pas hs BS 

ATHKIT®» : HEATH COMPANY Benton Harbor 12, Michigan 

April, 1961 e CQ e 9 
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more features, better performance ee 
this new Heathkit transmitter ae 
PHONE AND CW TRANSMITTER KIT (DX-6¢ 

Smart modern styling . . . clean, rugged construction . 
and conservatively rated components all add up to ease 
assembly, trouble-free operation and fine performance| 
the new DX-60 Transmitter. Offering far more than a 
other unit in its price and power class the DX-60 featu 

a built-in low pass filter for harmonic suppression, neutrality 
final for high stability, grid block keying for excellent ke 
characteristics and-easy access to crystal sockets on { 

rear chassis apron. A front panel switch selects any of fe 
crystal positions or external VFO. Modulator and poy 
supply are built in. Single knob bandswitching for 80 thro 
10 meters and the pi-network output provide comple 
operating convenience. A tune-operate switch provic 
protection during tuneup and a separate drive control allo 
adjustment of drive level without detuning driver. Pa 
meter shows final grid or plate current. A fine kit for t 
beginner as well as general class amateur, the DX-60 mj 

be run at reduced power for novice operation. Opera 
CW or AM phone with crystal or VFO control. Power ing 
is 90 watts peak, carrier controlled phone or CW. Constry 
tion of the DX-60 is a breeze, with its clean circuit laye} 
precut and cabled wiring harness and the complete, inforny 
tive instructions furnished. The handsomely-styled finish} 
unit measures only 1334” W x 114%” D x 614” H. 29} 

new transceivers for 6 & 2 meter nomads 

VHF TRANSCEIVER KITS (HW-10 & HW-20) 
“Mobile” or ‘Fixed’, the new ‘“‘Shawnee’’ 6-meter | 
“Pawnee’’ 2-meter transceivers bring you unpreceder 
performance, for each is a complete AM & CW Tra 
mitter/Receiver combination with features unmatched) 
this price... just connect an antenna and you are in bw 

ness! Transmitters feature a built-in VFO with all fj 

quency determining components mounted on a “‘heat sin 
plate for temperature stability and four switch-selec’ 
crystal positions for novice, CAP, MARS or net operati}! 

VFO and all exciter stages are tracked for conveni#) 
single knob tuning over any 500 ke band segment (gres} 

excursions require simple re-peaking of final). A VA 
“spotting”? switch is provided to “‘zero in” signals wh 
transmitter off-the-air. The 6860 dual-tetrode final | 
amplifier provides 10 watts of power output to the ante tf 
and a built-in low pass filter is incorporated to supptt 
harmonics and other spurious radiation. The dual-purp 
modulator provides a full 10 watts of audio for high la 
plate modulation of the final RF amplifier or 15 watts 
audio for paging or public address use, selectable with pul 
pull switch. Superheterodyne receivers feature double ¢| 

version with first oscillator crystal-controlled. All oscillati 
are voltage regulated for stability. A large slide-rule ¢ 
and vernier tuning provide more than ample bandspr 

for both receiver and VFO. RF gain, BFO, ANL, Squeki 
AVC on/off and transmitter controls are front p2 
mounted. Tuning meter is automatically switched to r 
signal strength or relative power output. Units come ed 

plete with built-in speaker, heavy duty AC & DC po 
cables, primary fused relay, adjustable mounting bra¢ 
and push-to-talk ceramic element microphone with 
cord & mounting clip. 6” H x 12” W x 10” D. 34 lbs. eal 

Model HW-20 (2 meters)...$20 dn., $17 mo..... $199. 
Expected Shipping Date Feb. 25. 

Model HW-10 (6 meters) Coming Soon. 

p 

q 



Lists over 200 kits. Send 

for your free copy today! 

lowest cost transceivers on the air 

@ Operate from low-frequency crystals for 
greater stability 

@ Push-to-talk Transmit/Receive switch 

@ Variable receiver tuning 

® Built-In AC power supply—easy conver- 
sion to mobile operation, using acces- 
sory vibrator power supply 

2,6 &10 METER TRANSCEIVER KITS (HW-30, 29A, 19) 

These three outstanding transceiver models bring you top perform- 
ance at the lowest prices offered in complete amateur facilities. Each 

model has a crystal controlled transmitter and tunable, superregenera- 
tive receiver with RF preamplifier. Receivers pull in signals as low as 

1 wy and the 5 watt transmitters are ideal for emergency work or 
“lJocal’”’ net operation. Features include push-to-talk transmit/receive 
switch, metering jack, ceramic element microphone, and two power 
cables. Less crystal. 10 lbs. each. 

Model HW-19 (10 meter)...$4 dn., $5 mo....... i DO oe 
Model HW-29A (6 meter)...$4.50 dn., $5 mo................ P44.95 
Model HW-30 (2 meter)...$4.50 dn., $5 MO... .....e000-0-e- P44.95 

S 1000000 000000000000000000000002 © 
MONEY BACK GUARANTEE 

Heath Company unconditionally guarantees that each 

Heathkit product, whether assembled by our factory or 

assembled by the purchaser in accordance with our easy- 

to-understand instruction manual, must meet our published 

specifications for performance or your purchase price will 

be cheerfully refunded. 

AN900 LENS 

ORDER DIRECT BY MAIL OR SEE YOUR HEATHKIT DEALER 
=e ees Se ee ee eee eee ee 

ORDERING INSTRUCTIONS 

Fill out the order blank below. In- 

clude charges for parcel post ac- 

cording to weights shown. Express 
orders shipped delivery charges | 

HEATH COMPANY collect. All prices F.0.B. Benton 

Benton HWarbor 12, Michigan Harbor, Mich. A 20% deposit is re- 
quired on all C.O.D. orders, Prices 

subject to change without notice. 

Please send the following HEATHKITS: 

MODEL NO. 

Ship via( ) Parcel Post ( ) Express ( ) COD ( ) Best Way 

( ) SEND MY FREE COPY OF YOUR COMPLETE CATALOG 

Name 

Address 

Zone —— State 

Dealer and export prices slightly higher. 

For further information, check number 9, 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. 4’ 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. 

Dayton Hamvention re: 
Once again the D.A.R.A. announces their 1961 Ham- H 

vention to be held April 29, 1961 at the Dayton Biltmore 
Hotel, Dayton, Ohio. Highlighting the hamvention will {i 

be the presentation of a Johnson Invader-2000 plus 

prizes worth in excess of $5,500.00. The usual forms on }) 

v.h.f., DX, s.s.b. and RTTY, as well as an open hospi) 1 
tality room, will be open for rag chews and get-togeth- i 

ers. Some of the more prominent DX clubs will be there 

entertaining well known DX visiting the hamvention. | 

Technical programs are also included, from 9 A.M. to| 

5 p.M. Exhibit booths of leading manufacturers and | 

distributors will also be on display. Attendance will | 

undoubtedly.exceed last years crowd and everyone is 

encouraged to make their reservations early. Jack k 

Sargent, K8BSM will give you all the scoop if you } 

write to him at 3415 Blocker Drive, Dayton 20, Ohio. | 

Tampa V.h.f. Association 
The Tampa Bay V.h.f. Association will hold its An- 

nual Hamvention Saturday April 22 in Tampa. This 
V.H.F. Hamvention, to which more than 3,500 amateur 

operators throughout the state of Florida are being in- 

vited, will be held at the Fort Homer Hesterly Armory. | 

V.h.f. Equipment Display: 9:30 a.m. ’til 10:30 P.M. |. 

150 Manufacturers expected. Two stations will be in| 

operation. Banquet at 7:30 P.M. Contact Milt Faivre, | 

K4EBT, at the TAMPA BAY V.h.f. ASSOCIATION, j 
P.O. BOX 1862, Tampa 1, Florida, for further details. | 

The Tin Lizzy Club 
The Ford Amateur Radio League is proud to announce 

the “‘Tin Lizzy Award,” a certificate of high esteem 

entitling the recipient to a lifetime membership in the 

Merit Society of the Ford Amateur Radio League. 

The F.A.R.L. will be pleased to award this attractive 
certificate as follcws: 

The General Award: Five QSL’d contacts with sepa- 

rate F.A.R.L. member stations; The Novice Award: 

Three QSL’d contacts with separate F.A.R.L. member 

stations; The V.h.f. Award (50 me and above): Three 

QSL’d contacts with separate F.A.R.L. member sta- 

tions; The S.w.l. Award: The exchange of QSL’s in| 

accord with any of the above groups will merit this 

award; DX Award: Three QSL’d contacts with separate 

F.A.R.L. members. 

Application for the award must be made to: Ford | 

Motor Company, Ford Amateur Radio League, K8UTT, | 

Corresponding Secretary, ¢/, the Recreation Unit, | 

Building ‘‘G’’, 3001 Miller Road, Dearborn, Michigan. | 

| 
| 
| | 

| 
The letter of request must include a resumé of the 

required QSL’d contacts, listing the pertinent logging 

information of each to facilitate verification by the 
Corresponding secretary. The requestee should include 

a blank QSL card for F.A.R.L. information and filing. 

There are no handling charges. 

The following list of Ford Amateur Radio League 

Member-Stations will constitute credit for the “Tin 

Lizzy Award.” This list is subject to revision. 

W8BVC, INC, IYY, KNP, KXO, PCR, PEF, QFR, 

RDL, RYG, TEY, WNX, YEL; K8ADF, CRD, DDX, 

€ For further information, check number 10, on page 



FOR TOP PERFORMANCE 
PLUS DEPENDABILITY. .CHOOSE 

GLOBE 

KNSYUY 

OUTSTANDING 6-METER MOBILE OR FIXED STATION PERFORMANCE 

; TEAMED WITH MULTI-BAND VERSATILITY FOR CW OPERATORS 

Gibe Nobline Se 
COMPLETE 6-METER TRANSCEIVER 

For mobile or home use with either crystal 

or VFO control. Compact unit mounts under 

dash. VFO is voltage regulated and assembled 

on heavy mounting plate, completely shielded 

and physically isolated from main chassis. 

Maintains stability even on rough roads. 

Crystal control also available for NET, CD or 

‘MARS operation. Receiver sensitivity is 1 

mv or better. Transmitter input, 20 watts. 

Features universal power supply for either 6 

or 12 V DC and 115 V AC. Merely change 

power plugs supplied for mobile or fixed sta- 

tion operation. Power requirements approx. 

BOOM Wi) SIZE2 01 2X 2 eX 12 Wet. 20! Ibs. 

Less microphone... . $249.95 

GY Chitf. Che 
Geo e 10-80 METER CW TRANSMITTER 

New self-contained 90w transmitter for CW 
bandswitching 10-80M. 75w meter indication 
for novice use. New 1300 MMFD variable 
loading condenser. Modified grid block key- 
ing for maximum safety (cathode keying with 
VFO). No Modification necessary to add Globe 
VFO or modulators. Built-in power supply. 
Standard coaxial antenna fittings. Rotary 
switches throughout. Three-color diagrams 
simplify kit construction. Kit contains pre- 
punched chassis, all parts and tubes, and 
complete manual. 

Wired, $79.95 Kit, $59.95 

GLOBE VFO-755A 
Comes complete with well-filtered power supply with 
voltage regulation. Output on 40 and 160M. Vernier 
Drive, 13:1 tuning ratio. Approx. 50 RF volts output. 
Temperature compensated for utmost stability for 
AM and CW. Calibrated 10M-160M. 

Wired, $59.95 

Most Distributors Offer Terms of 109% Down and Easy Pay Plans 

mam DNVISION OF TEx<TRON LSLECTRONCS, 

22-30 SOUTH 34TH ST. COUNCIL BLUFFS, 

IMMEDIATE DELIVERY. See your local distributor or write direct to 

CLOSES LC TRON CS 
IIc. 

\Ane 

For further information, check number 11, on page 126 
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Get This 

Handy 

POCKET 

ELECTRONICS 

DATA GUIDE 

(ins 
sapere enro a 4 clas s8 

Oo 

se eee ee a 
City... 

14 e@ 

Address ; 

4 suscesstul plan for 
Electronics Training 

Cleveland Institute of Electronics 
Carl E. Smith, Consulting Engineer, President 
Accredited by the National Home Study Council 

Manufacturing 
Amateur Radio 

In what kind of work are you now interested? 

In what branch of Electronics are you interested? 

Puts all 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! 

L) Others 

mms meee tees eee ee 

CQ e April, 1961 

Mail Coupon 

Today and Get 

All 3 Books 

FREE 

Desk CQ-75, 4900 Euclid Avenue, Cleveland 3, Ohio NG 

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

O Military Be () Broadcasting 
(] Radio-TV Servicing LJ Home experimenting 

Telephone Company 

| RACES, AREC, Red Cross, and Civil Defense organiza- 

| eligible for the “597” Award, upon our receiving their’ 

| Hamfest, to be held in Kenwood Park at Salina, Kan- } 

al 

EFW, EMJ, EQL, EWH, EWI, GMX, GPT, GSA; 
K8HSQ, IPR, IQF, JEL, JXW, JYS, KCO, LIB, LJK, 
LKA, LTU, LUU, LWP, MDR, NOU, ODK, ODX, 
OJE, PCD, PGJ, PIQ, QJL, RWL, SGH, TKK, UTT, 
UBV, and W4HXC. 

Rock Creek Home Brew Contest 
The Rock Creek Amateur Radio Association is spon- 

soring a “home-built”? contest for Novices. At present, 

this contest is limited to the local area. However, they 

believe that this contest will be of interest to other 

clubs as a possible project which they might undertake 
to further the art of “building-your-own’”’ equipment. 

Contact W3BNE, at 13012 Turkey Branch Parkwag q 

Rockville Maryland, for more info. 

Microwave Society of Long Beach, Calif. 

The Microwave Society of Long Beach is a new club 

and was organized January 11th of this year. It boasts 

already of a membership of 24 members. The policy of 

this group is to study and develop equipment for the 

v.h.f., u-h.f..and microwave frequencies. It is the plan | 

of the club to assist the radio amateur not too familiar 

in this field. Group building projects have been formu- 

lated and it is expected that many fine pieces of gear } 

will be turned out. Radio amateurs interested are invited | 

to join this growing group which meets every 2nd 

Wednesday of each month at 8 P.M. at the Bayshore 

Public Library, 2nd Street and Bayshore Ave., Long | 

Beach, California. 

Hillsborough A.R.C. 
We would like to announce that an intensified effort 

to assist and amplify the present Public and Emergency 

Communications Service in Hillsborough County (Flor- 

ida) area is being made by the newly organized Society 

known as “HARS” Hillsborough Amateur Radio Soci- | 

ety, Inc., a non-profit organization. 

The objects of the Society are: 
1. Dedication to the Public Service and cooperation 

with any and all recognized local and governmental! 

agencies and amateur radio organizations in time 

of emergency where communications are required. 

To promote a spirit of friendliness and coéperation 

among amateur radio operators, beginners, and other 

amateur radio clubs. Also, to promote an interest in 

amateur radio. 
3. The Society will be used as a medium for the ex- 

change of ideas, procedures, practices and for the 

advancement of the art and the enjoyment of ama- 

teur radio. 

The Society will also work in cooperation with } 

bo 

tions in the Hillsborough County Area. W4UHF is vice > 

president and can be found at 5512 N. Armenia Ave., | 

Tampa 3, Florida. 

New Mexico Field Day 
In the past, the 4-Corner Field Day has received | 

great reception from the Amateur Society; we expect 

a whing-dang-dilly this year. | 

What it is, is this: Members of the Totah Amateur | 
Radio Club will make a trip (with equipment) to the ? 

four-state corner of the U.S.A. on May 27, 28, 1961, 

the only place in the nation common to three call areas. | 

Amateurs working a club member from 4-corner are } 

confirmation of the contact (as checked against our 

log.) | 
Morris Miller, W5YDN, is the See. Treas. of the club b 

and can be found via Box 24, Farmington, New Mexico. | 

Central Kansas Radio Club 
Sunday, June 4th, will mark the 14th Annual CKRG 

sas. Registration will begin at 9:00 a.m. for the 1:30 | 
P.M. prize drawing. Although everyone is welcome, only 
licensed hams and their YL or XYL are eligible for | 
registration. Bring a covered dish and silver service for | 

your own family! This is the one everyone comes to! 
Registration fee is $1.00. For further information con- 
tact; Dave Miller, K§RJL, 721 Morningside Drive, | 
Salina, Kansas. eat 9 
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»hu-gain Hy - Line | SF 

MULTIBAND DOUBLETS 
FOR 40 AND 80M, 6 THRU 80M, 6 THRU 40M, 6 THRU 20M 

Through the use of a unique and exclusive 
new patented process, a multiplicity of doublet 
wires are extruded in a perforated, low loss 
polycthylene ribbon. ELIMINATING TRAPS, 
the Hy-Line doublets maintain high efficiency, 
full size performance on all bands with an 
SWR of less than 2:1. May be fed directly 
with 52 or 72 ohm coaxial cable. No match- 
ing sections, baluns, or antenna tuners re- 
quired. All doublets handle maximum legal 
power, 1,000 watts CW or AM, 2,000 watts 
SSB. Completely factory pretuned, ready to 
(unroll and) install in a matter of minutes. 
Each doublet. includes new molded unbreak- 
able center and end insulator assemblies. 

4O and) &O Metons 
The perfect companion to your high frequency 
beam! Super full size efficiency and excellent 
broad band characteristics on 40 and 80 
meters made possible by stagger tuning 
principle. Actually four individual extruded 
line doublets (two on 40 meters and two on 
80 meters) in simultaneous use maintaining 
low SWR and best possible band pass. Com- 
plete with center and end insulators (less 
feedline), net weight only 4% pounds. Over- 
all length 130’. 

MODEL NO. 2-20: $349 

610,15, 20, 40 amb 30 Moton 
At last a highly efficient all-band doublet 
that operates as well on the high frequencies 
as it does on 40 and 80 meters. Overall 
length 130’. Net weight only 5 pounds. Com- 
plete with new molded plastic center and 
end insulators. 

MODEL NO. 6-BD $37°° 

6.10.15, 20 and) 40 Metona 
For the ham who doesn’t have space for the 
80 meter section, 6 through 40 meter cover- 
age in an overall length of 64’. Complete 
with new molded plastic center and end in- 
sulators. Net weight only 314 pounds. 

MODEL NO, 5-BD $729 

6,10 15 and) 20 Metens 
Only 32’ long! Installs almost anywhere - 
rooftops, attics, ete. Excellent for portable or 
temporary operation. Rolls up into a small 
package for easy handling and transportation. 
Complete with new molded plastie center and 
end insulators. Net weight only 2% pounds. 

MODEL NO. 4-BD $21” 

Conte Insulator 
Supplied in all Hy-Line Doublets, the new 
center insulator is also available separately. 

[ «| Molded of high impact cycolac plastic with 

all hardware iridite treated in accordance 
with military specifications. Furnished with 
silicone grease for weather proofing. Accepts 

antenna products either 44” or %” diameter coaxial cables. 

Weight only 6 oz. 1135 NO. 22nd ST. ‘ $395 
LINCOLN, NEBRASKA MODEL NO. Cl 

“The Wolds Longest Manufacturer of ; Endy Insulator 
Amatewy Communication Antennas Supplied in all Hy-Line Doublets, the new 

7 end insulator is molded of high impact 
eycolac plastic with aluminum _ bushings. 
Heavy serrations increase leakuge path to 
approximately 12”. Weight only 2% ounces. 

MODEL NO, £1 $190 
AVAILABLE ON COMMERCIAL FREQUENCY COMBINATIONS 

WRITE FOR DETAILS 

For further information, check number 13, on page 126 
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TELEX 
SUPRPERIORITY7 IN: SOUND 

FIDELITY...FOR HAMS WITH A 
LIKING FOR LIGHTNESS 

LEIGH Ticeass 

Boom Mike Headset—Light 4 oz. 
parallel connected receivers trans- 

} mit sound directly to ears through 
adjustable tone arms. Rubber or 
plastic tips block background 
noise without pressure, allowing 
continuous communication under 

the most difficult conditions. 

Available with a wide choice of 
general or Pacer purpose microphones. Mike boom, 

angled for best pickup, has 360° swivel. Ideal headset 
for mobile use. Impedance: 500 ohms. Frequency 

response: 50 to 5000 cps. Sensitivity: 114 db above 

.0002 dynes per sq. cm. for 1 milliwatt input. 

LIGHTER... 

Twinset—FAA approved, the 1.6 
oz. Twinset is standard on air- 
lines; fits any amateur, experi- 

mental or commercial installation. 
The lightest twin magnetic receiver 
headset ever made! Sound is piped 
through adjustable tone arm. Ear- 

tips block out background without touching ears. 
Standard 5’ cord and phone plug or optional cord 
with volume control. Frequency response: 50 to 5000 
cps. Sensitivity: 101 db above .0002 dynes per sq. 
cm, for 10 microwatts input. 

STILL LIGHTER... 

Monoset—Under-chin 1.1 oz. set 
features removable eartips, op- 
tional volume controls. Durable 

aluminum construction, Monoset 

has 5’ cord and standard plug. 
Frequency response: 100 to 5000 
cps. Sensitivity: 88 db above .0002 

. for 10 microwatts input. 

LIGHTEST... 

Tele-Fi—True dimensional sound 
and 30% better understanding 
with this 44 oz. set because of 
a 1 millisecond delay in sound 
reaching ear opposite receiver. Re- 

placeable ear tips. Change from 
headset to accessory earset in sec- 

onds. Standard phone plug and 5’ cord included. 
Tele-Fi chin band usable with all TELEX transistor 
receivers. Frequency response: 50 to 5000 cps. Sensi- 
tivity: Comfortable at 1 milliwatt. 

See your jobber today for superior quality communi- 
cations accessories ... by TELEX! Or, write for infor- 
mation to: 

TELEX 
Communications Accessories Division 

Dept. CA-307, Telex Park, St. Paul 1, Minnesota 

Tor further information, check number 14, on page 126 
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Wo- DXCC 5th Annual Convention Si 
On April 15, 1961 the W9-DXCC Roundup will be held 

at the Holiday Inn, Fluer Drive and Grays Lake i in Des 
Moines, Iowa. One P.M. is the starting time and it 

should be quite a DX get-together. 

Some of the DX personalities that will be attending _ 
are: Ian. MP4BBW with his stories of Persian Gulf; 
WSAIW and the crew that operated VQ9A; Al, XE1H 
who will probably narrate the trip to XE4B, and slides 
from 9N1SM. Pre-registration is $5.00 and $5.50 at the 

desk. Gene Heck, W%BSK is handling the reservations. 
He can be found at 3678 E. 8th St., Des Moines, Iowa. 

Fresno A.R.C. 
The Fresno Hamfest will be held on Saturday, May 

6, 1961, at the Towne and Country Lodge at Fresno. 

Registration starts at 8:00 A.M. and activities start at 
10:00 a.m. There will be technical talks and demonstra- 
tions including u.h.f and s.s.b., a swap table, mobile 

field intensity measurements, hidden transmitter hunts, 

and ladies luncheon and special entertainment. Banquet 

will be at 7:00 P.M. and is included in the registration 

fee of $5.50. Reservations should be made for the Ham- 

fest through Fresno Amateur Radio Club, Ine., P.O. 

Box 783, Fresno, California and room reservations 

should be made direct with Towne and Country Lodge, 

3093 North Freeway 99, Fresno, California. 

Delta Division 
The Delta Division Convention which will be held at 

the Read House in Chattanooga Tennessee, April 8th 
1961 will feature as its great speaker Dr. Wernher von 

Braun. The convention is expected to draw a high crowd 
and the usual exhibits, technical talks, and discussion 

groups are included. Bert Osborne, W4MF is handling 

the incidentals. 

Costa Rica 
From Humberto Perez, TIZ2HP, we have received 

the good news that Costa Rica has amended their public 

law No. 1758 to allow foreign radio amateurs the privi- 

lege of operating in Costa Rica. In order to qualify for 
a license, the county of origin of the visiting amateur 

must offer the same privileges to Costa Rican amateurs. 

Armed Forces Day—Open House 

On Armed Forces Day, May 20, 1961, the combined 

Naval activities of the Naval Supply Depot, Mechanics- 

burg, Pennsylvania will hold open house from 1300 to 

1900 hours (GMT). One of the features will be an Ama- 
teur Radio exhibit operated by amateurs employed on 

the base using the call W30GD/3. Operations will be 
on 80 (c.w., RTTY), 75 phone, 40, 15, 6 and 2 phone. 

A special QSL will be sent for all Armed Forces Day 

contacts. A cordial invitaion is extended to all amateurs 

and friends to attend in person or by radio contact. 

Birmingham A.R.C. 
The Birmingham, Alabama Amateur Radio Club, 

Inc. is sponsoring their Eighth Annual Hamfest which 

will be held on May 6th and 7th 1961. The main event 

will be held at the Alabama State Fairgrounds on Sun- 

day, May 7th. Bill Barkston. W4DFE will fill you in on 

all the pertinent information. His address is, P.O. Box 

603, Birmingham, Alabama. 

A recent meeting of the Free State Amateur Radio 

Club of Fort George G. Meade, Maryland resulted in 

the election of officer’s for 1961. The new officers 

are: W3ENU, President; K2MAX, Vice President; 

WV6LLD, Secretary; W7RAK, Treasurer; W3HCE, 
Supply Officer; K31IYT & W380SF, Executive Commit- 
tee. The outgoing President is W3NNM. 

Correction 

Sawtooth Sweep For Modulation Monitor 
Scope, February, 1961, page 34. To prolong the 

life of the 2D21, in figs. 1 and 2, add a 50 ohm 

surge limiting resistor in series with pin 6, the 
plate. 

mall 



To the hundreds 

of Hams who have 

taken the time 

to write, we at 

EICO can only 

Say... 

90-WATT CW 
TRANSMITTER* 

#720 
Kit $79.95 

: Wired $119.95 
*U.S. Pat. No. D-184,776 

“Top auality’’ — ELECTRONIC 
KITS GUIDE. Ideal for veteran or 
novice. 90W CW, 65W external 
plate modulation. 80 through 10 
meters. 

| °F HIGH-LEVEL 
| UNIVERSAL 

»-, MODULATOR- 
- DRIVER 

a #730 
Kit $49.95 Wired $79.95 
Delivers 50W undistorted audio. 
Modulates transmitters having 
RF inputs up to 100W. Unique 
over-modulation indicator. Cover 
E-5 $4.50. 

COLOR & 
MONO DC-5MC 

LAB & TV 5” 
OSCILLOSCOPE 

#460 
Wired $129.50 

Kit $79.95 

5” PUSH-PULL OSCILLOSCOPE 
#425 Kit $44.95 Wired $79.95 

wEICO™ 
3300 Northern Blvd. 
Long Island City 1, N. Y. & 

FROM THE BOTTOM 

OF OUR HEARTS, 

THANK YOU 
We promise to continue 

to do all in our power 

to merit your approval. 

60-WATT CW 
TRANSMITTER 

#723 
Kit $49.95 

Wired $79.95 
Ideal for novice or advanced ham 
needing low-power, stand-by rig. 
60W CW, 50W external plate mod- 
ulation. 80 through 10 eters 

Kit $29.95 
Includes complete 

handling. 

Wired $49.95 
set of coils 

for full band coverage. Continu- 
ous coverage 400 kc to 250 mc. 
500 ua meter. 

DYNAMIC 
* CONDUCTANCE 
@ TUBE 

& TRANSISTOR 
TESTER #666 

cet ae see a Sn 

= 

CITIZENS 

BAND 

TRANSCEIVERS 

Single and 

Multi Channel Models Available. 
From Kit $59.95 . Wired $89.95 

PEAK-TO-PEAK 

VIVM #232 B. 

@,¢@ & *UNI-PROBE® 
Kit $29.95 

Psi aa Wired $49.95 
VACUUM TUBE VOLTMETER #221 
Kit $25.95 Wired $39.95 TSO'O6Z°2 “ON “J€dg 'S Nx 

RF SIGNAL 
GENERATOR 

#324 
(150kc-435mc) 

Kit $26.95 
Wired $39.95 

Kit $69.95 Wired $109.95 “IV-FM_ SWEEP GENERATOR 
TUBE TESTER #625 & MARKER #368 
Kit $34.95 Wired $49.95 Kit $69.95 Wired $119.95 

EICO, 3300N. Blvd., L.1.c.1,N.Y. / CQ-4 
DC Send free Catalog & name of / NONE esha Os aan da saibariescivasensiaskevicabavensvsibea ooxeeBeee 
neighborhood ela : / 
(CD Send free ‘‘Short Course for Novice License.” (1) Send GAT OSS Srrevcascistes cescicovicaonasteaneeeouieeeisicte te eaeraen aie 

36-page STEREO HI-FI GUIDE: 

25c enclosed for postage City Merete career. ZONGi7.eor: States teencers 
Add 5% in the West. 

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

For further information, check number 15, on page 126 
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FIELD ENGINEERS 
Pye £ >, 

? & 
ED 

ACE 
ELECTRONICS: 

18 

a 

COMMUNICATIONS 
FIELD STATION ENGINEERS 
Qualified engineers will develop a 
background in lonospheric Physics and 
the study of Backscatter Phenomena 
through a training program in our 

Hyattsville, Maryland, Electro-Physics 
Laboratories. Engineers selected will 
have ample opportunity to develop professionally 

as part of a team extending experiments of the Research and Development 

Department to the field in both domestic and overseas assignments. 

EE degree or equivalent, consisting of combined civilian or military technical 

school is required. Experience as a Field or Project Engineer with valid Ist or 
2nd class FCC license is essential for senior level positions. A good command 

of some of the following is most desirable: 
Radar; HF Long Distance or Meteor-burst Communica- 
tions Systems; Scatter Systems; Propagation Prediction; 
lonospheric Sounder Operations; RDF Systems; Short 
Wave (Amateur) Radio. 

Interested engineers must be willing to accept assignments in areas where 
dependents are not permitted for periods up to one year. Differential paid for 
overseas assignments. 

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 devices at military installations throughout the United 
States and overseas. 

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

Please send resume to: Mr. Robert J. Reid 
Professional Employment Supervisor 

at our Riverdale facility, Dept. 421 

ACF ELECTRONICS DIVISION 
ACE INDUSTRIES 

RIVERDALE, MARYLAND + HYATTSVILLE, MARYLAND * PARAMUS, NEW JERSEY 

CQ e April, 1961 



242) LAST rel be 

Famous for 

ANNOUNCES 

THE NEW 

ZOOWYV 
BROAD-BAND 
Exciter-Transmitter 

NEW FEATURES IN THE 200V._ Amateur net....$795 

NEW! Silicon rectifier power supply. Better regulation. Less heat. 

| Higher voltage. 200 watts PEP input on SSB. 

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

heat. Unwanted mixer products down in excess of 50 DB. 

| NEW! Temperature compensated crystal oscillator circuits for ex- 

treme, long term stability. 

NEW! Increased mike pre-amplifier gain. Compensates for weak 

voices or low output microphones. 

NEW! Smooth as silk two speed tuning knob with 5 KC per turn 

vernier tuning ratio. 

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

ently matches output impedances of 50-72 ohms. 

PLUS COMPLETE BAND COVERAGE. ALL of the 80-40-20-15-10 meter 
THESE bands, plus generous overlap and position for extra band. 

ORIGINAL INPUT 175 watts on CW, FSK and PM. 100 watts on AM. 
FEATURES "TAILORED" audio filter-Audio limiter. 

ADJUSTABLE POWER OUTPUT control. 2'' MONITORING SCOPE. 

CALIBRATION ACCURACY better than 1 KC. 

UNWANTED SIDEBAND SUPPRESSION 50 DB. 

CARRIER SUPPRESSION at least 50 DB. 

HARMONICS down in excess of 50 DB. 

THERE IS Third order DISTORTION PRODUCTS down in excess of 
NOTHING 40 DB. 

FINER THAN EASIER TO OPERATE THAN EVER! Choice of USB-LSB-AM-PM 
eS CW-FSK at the flip of a switch. Perfected VOX, PTT, CW breakin 

200V 4 ways tok ys to key. 

Available soon - write for literature. 

1247'W. Belmont Ave, -__.__ Chicago 13, Illino 
A subsidiary of Zenith Radio Corp. 

For further information, check number 16, on page 126 
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TRANSMITTER 
2 Meters & 6 Meters 

175 WATTS 
AM—CW 

50 MC-54 MC 9144 MC-148 MC 
... with Automatic Modulation Control 
to outperform even many kilowatt rigs 

(3.5 MC-30 MC and 220 MC adapters available soon) 

Note some of the many features found only in | 
this outstanding new VHF Transmitter: 

@ High Level Plate and Screen Modu- © Two Unit Construction with Remote 
lation Modulator and Power Supply Con- 
Highly Efficient Type 7034 Final serves Space at Operating Position 

Amplifier @ Attractive Styling 

Ses Outo ste ME ats Amateur Net Price: Only $559. Com- 
Built-In Automatic Modulation Con- pletely wired and tested with all tubes, 
trol Modulator, Power Supply, VFO, cables, 
Simple Band Switching and Tune-Up _ ete. 

| Coming GGG. eaziciins VHF RECEIVER! 

Cleg LABORATORIES | 
RT. 53, MT. TABOR, N. J. © OAkwood 7 Se) 

For further information, check number 17, on page 126 
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LPA-1 
AVAILABLE NOW  rranins 

The most copied grounded-grid 1-KW linear amplifier by 
those who build their own. 

AMPLIFIER KIT 

LPA-1 Kit—(less tubes, cabinet and blower)....... $269.50 

Blower—(optional for warm climate use) ......... 19:95 

Walbinet—— pat eae ere oi cts oe ee seer Meets 48.75 

LPA-1 Amplifier—Factory wired and tested 

Complete with cabinet, blower and tubes ....... 375.00 

POWER SUPPLY KIT TOO 

LPS-1 Kit—(complete with cabinet but less tubes). $169.50 

LPS-1 Power Supply—Factory wired and tested 

Complete with cabinet and tubes ...... ee re 205.00 

(See Nov. QST, page 115 and Nov. CQ, page 21, for outstanding features) 
- 

LPA-MU Matching Unit Price $36.00 

LPA-MU-2 Matching Unit Price $36.50 

Factory wired and tested 

LPS-1 Power Supply for LPA-1 

Cuke & Whhamsen, Sue. 
Bristol, Pennsylvania 

Foreign Saies—Royal National Corp., 250 West S7th St., New York 19, N.’ 

OTHER B&W EQUIPMENT: Transmitters AM-CW-SSB e Transistorized Power Converters and Inverters e Dip Meters « Matchmasters « Frequer 
Multipliers « Low Pass Filters « T-R Switches « R. F. Filament Chokes « Transmitting R. F. Plate Chokes e Band-Switching Pi-Network Induct 
¢ Cyclometers » Antenna Coaxial Connectors Baluns e Variable Capacitors ¢ Toroidal Transformers ¢ Coaxial Switches « Fixed and Rotary edgewou 
Inductors ¢ Plug-in Coils with fixed and variable links e Straight type air wound coils in a variety of dimensions. 

For further information, check number 18, on page 126 
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AMATEURS — 
Complete data on International’s all 
transistor subassemblies; 6 and 2 
meter transmitting and receiving gear; 
erystal controlled converters for 75, 

_ BUYING GUIDE FOR 40, 20, 15 and 10 meters. 

CITIZEN LICENSEES — 
_ -PRECISION * RADIO CRYSTALS I : oe : 

nternational transceivers, accessories 

“AND ne ELECTRONIC EQUIPMENT. ; and antennas for dependable 2-Way 
; COMMERCIAL CRYSTALS @ AMATEUR AND radio communication. See Interna- 

tional’s kit for constructing your own 
CITIZENS BAND CRYST AUTO : : Citizens transceiver. 

RADIO CONVERTERS © OSCILLATORS @ FREQUENCY , EXPERIMENTERS — 

ALIGNMENT EQUIEMERT. © TRANSMITTERS. =: tis Printed circuit oscillators, RF con- 
_@ MODULATORS @ POWER SUPPLIES g ‘ verters, IF units, audio units, tran- 

e TRANSISTOR SUBASSEMBLIES @ CITIZENS. ? sistor subassemblies, crystals and 

’ BAND TRANSCEIVERS e CITIZENS — erystal ovens. 

BAND ANTENNAS/ ACCESSORIES 2 Mail today for your FREE Catalog! 

“Specialists in precision’ radio crystals, Citizens 2-Way radio~ eee deeeoes 

~ equipment, and quality electronic: products. 

aeevvcses 

International Crystal Mfg. Co., Inc. 

18 North Lee, Oklahoma City, Okla. 

Send Free 1961 International Catalog 

Name. 

Address 

18-NORTH LEE ¢ OKLAHOMA CITY, OKLA. |S MenOY Zone State 

a ee % ee bereeore COOP IOE CRS OOS ERE CES EHEC CEOS 

For further wifouidation: ehiock number 19, on page 126 2 
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RME Egan. 

$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.” 

—WE£IFX 

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

—WA6JJH 

“At long last a receiver DESIGNED WITH the HAM IN 

MIND.” —W5FVX 

“Seems to be AN EXCELLENT RECEIVER. Have had several 
others in past few years and this 6900 OUTPERFORMS 

THEM.” —W9IJIVC 

“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.” —K6YLU 

“Thanks for putting such a BEAUTIFUL RECEIVER on the 

market.” —KQIIT 

* These unsolicited comments § i 
are from the world’s e © 
toughest critics — active He Ni E Elecho Vor 
amateurs. Review for Ge 
yourself the fine performance 
of the new RME 6900 at eae: 
your nearby RME distribu- RME Division, ELECTRO-VOICE, INC, 
tor today, or write to: Dept. 418G, Buchanan, Michigan 

For further information, check number 20, on page 126 



EXTENSIVELY FIELD 

here are typical reports: “‘Sideband never sounded so good!” 

“Excellent penetration and an outstanding signal !” 

“Fyll-fidelity voice reproduction—picks up the % 

lows for that ‘natural’ sound for the first time ! 

‘ Sideband and carrier suppression is tops !” 

Here’s the transmitter with the sharp, | 
penetrating signal you’ve been waiting 
for—plus more exclusive operating and 
convenience features than any other SSB 
Transmitter on the market today! A 
classic of modern communication equip- 
ment design, the ‘‘Invader”’ offers instant | 
bandswitching coverage 80 through 10} 
meters—no extra crystals to buy—no | 
retuning necessary—delivers a solid 200 | 
watts CW input; 200 watts SSB input; | 
90 watts input on AM! Unwanted side- | 
band suppression is 60 db or better! | 
Built-in VFO is differentially compen- | 
sated. Exclusive RF controlled audio | 
AGC and ALC (limiter type) provide | 
greater average speech power—high gain | 
push-to-talk audio system has plenty of | 
reserve gain for either crystal or dynamic | 
microphones. VOX and anti-trip circuits | 
are extremely smooth in operation— 
built-in anti-trip matching transformer | 
—adjustable VOX time delay circuit. | 
Mixer-type shaped keying is crisp, sharp | 
—click and chirp free. Single knob wide | 
range pi-network output circuit—fully | 
TVI suppressed. Blocking and operating 
bias for noise-free T-R switch operation, - 

Cat. No. 240-302-2—Wired and tested 
with tubes, crystals and 
crystal filter. Amateur Net .... $§1950 

superior to phasing-type units 
.- - obsoletes a// other filter types! 
EXCLUSIVE—Now, for the first time, not only better 
audio fidelity—but balanced audio response in a filter- 
type transmitter. The only equipment on the market 
using a specially developed high frequency, symmetrical, 
multi-section band-pass crystal filter for more than 60 
db sideband suppression—more than 55 db carrier sup- 
pression! Select either upper or lower sideband instantly 
with a front panel ‘‘mode’’ switch. 
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the finest SSB signal on the 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— : 5 Be ra Meee ig 
Be none! EXCLUSIVE—When con- — EXCLUSIVE—The only tra 

: a ; verted to the Invader-2000 mitter with both limiter A 
Long recognized as the “‘first choice —the only maximum legal and audio AGC for an ex! 

imong the nation’s amateurs”... Viking power table-top unit avail- sharp signal! Reduces ov 
‘ransmitters achieved popularity in a parent Renor power supply driving and flat-topping 

ea ealihy.way..Knownth : can be placed in any con- increases average aud 
O1l y Way. Own the coun venient location.) level for greater penetrati 
ry over as the line that gives you and the best signal anywhe 
*xcellent engineering and performance, os 
utstanding dollar value and more fea- 
‘ures at a popular price . . . the Viking 
‘ine now achieves a new pinnacle with 
‘he introduction of the “Invader” and 
the ‘“‘Invader-2000’. We feel that the 
creative and imaginative engineering in 
he “Invader” sets aside “‘old fashioned” EXCLUSIVE—Full-time V EXCLUSIVE—Single-knob 

; ay. fe . . wide range output circuit heater element keeps V 
deas that a unit is good simply on merit makes it possible to load into at operating temperatut 
of the manufacturer’s name alone! It just about any conceivable even with the equipme 
nas to perform—and nothing outper- type of antenna! turned off! No warm-up di 

—rock-solid stability! 
‘orms the “Invader!” 

add hi-power conversion overnight for an 

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

Cat. No. 240-303-2 .. . Amateur Net... ... $619: 

INVADER-2000—All the fine features of the “Invader 
plus the added power and flexibility of an integral line 
amplifier and remote controlled power supply complete 
wired and tested. Rated a solid 2000 watts P. E. P. (twi 
average DC) input on SSB; 1000 watts CW; and 800 wat 
input AM! Wide range output circuit (40 to 600 ohn 
adjustable.) Final amplifier provides exceptionally unifor 
““Q”. With multi-section power supply, tubes and crystal 

Cat. No. 240-304-2 ... Amateur Net...eecce $1229 

8-PAGE 
BROCHURE... 

| Bee tate enec: FIRST CHOICE AMONG 

| ifications and THE NATION'S 
AMATEURS photographs on the 

 “Invader’’ and the 
 “Invader-2000"'! 

E. F. JOHNSON COMPANY + WASECA, MINNESOTA. 

For further information, check number 21, on page 126 
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The Sunspot Story; Cycle 19 

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

. 

Part | 

a little over five years ago, in March of 1956, the PROPAGATION 

iditor of CQ, W3ASK, published an article in CQ entitled “The Sunspot Story; Cycle 

19—Once In a Lifetime Conditions.” The article discussed the then approaching solar 

maximum and its probable influence on reception conditions in the various amateur 

bands. The author predicted that the peak of the present cycle (Cycle 19) would occur 

by May, 1958, would be of unprecedented intensity, and would result in shortwave 

reception conditions far better than ever experienced before in the history of radio. 

The peak of the cycle actually occurred during March, 1958 and it was far more 

intense than any level of solar activity recorded previously. Among other predictions 

contained in the article, all of which also came to pass between 1957 and 1960, were 
world-wide DX on six meters, around-the-clock openings on 20 meters, direct reception 

of European and Latin American TV broadcasts causing interference in the USA, and 

in general, conditions which occur very seldom, perhaps only once in a lifetime. 

With record-breaking solar activity now a matter of history, the present sunspot cycle 

has started to decline, and it is natural to ask “what now?”’, and ““where do we go from 

here?”. To answer these questions, and‘to give as complete a picture as possible as to 
what conditions might be like on the amateur bands in the years ahead, CQ has com- 

“missioned W3ASK to collaborate with Stanley Leinwoll on a sequel to the 1956 report. 

Mr. Leinwoll has contributed several articles to CQ in the past and is the author of a 
popular book on shortwave propagation’. 

The Jacobs-Leinwoll report is now complete and will appear in three parts. Part I, 
appearing on the following pages, deals with the ionosphere in general, and how it makes 

possible shortwave radio communications. Part II, which will appear next month, will 
discuss sunspots, their general behavior, and their influence on radio propagation con- 
ditions. Included in Part II will be a sunspet forecast for the remainder of the present 

cycle, and for the remainder of the century. Part III, to appear in June, will contain 
a band-by-band forecast of propagation conditions expected during the next five years, 
and some suggestions for getting the most out of each band. The article will conclude 
with a brief look beyond the present cycle, through the remainder of the century. 

The Editors of CQ believe that the Jacobs-Leinwoll report is the most comprehensive 
ever written on the subject of the solar cycle and its influence on reception conditons 

in the various amateur bands. We believe that it will be of considerable value to all 
radio amateurs. 

Introduction 

e6 HAT’S happened to all the DX that 
Wie to be on ten meters? The band is 

as dead as a doorknob these days.” 

“The Europeans (or the JAs or South Amer- 
icans ) seem to have disappeared from six meters. 
All I can work these days are the guys at the 

other end of town.” 

“Heck, just a few years ago everything was 

rolling in on twenty meters just after supper. 

The band’s been so dead these past few months 
that I'm back to watching TV again!” 

*PROPAGATION Editor CQ, 11307 Clara Street, Silver 
Spring, Md. 

733 Cranston Road, Franklin Park, New Jersey 

1Shortwave Propagation, Published by J. F. Rider, N. Y. 
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“Say, I had the surprise of my life the other 
night. I tuned down to eighty meters because 
everything else was dead, and guess what... DX 
was rolling in all over the place—what’s happen- 
ing?” 

“With conditions as bad as they are, I wonder 
if I should buy that fifteen meter beam, Maybe 
I ought to invest the money in a good low 
frequency antenna?” 

These are but a few of the typical remarks 
heard these days as one tunes across the various 
amateur bands. What’s happened to the “good” 
conditions of a few short years ago? Why are 
conditions so poor now? Are they going to get 
worse? When are they going to get better again? 
These are the questions that this report hopes to 
answer. 



¢ 

~ 1958. Since then, 

‘3 For ee of you who may be impatient, howevet, 
the following summary may give you some idea 

_ of what’s taking place. 

In A Nutshell 

Long-distance radio communication is pos- 
sible only because of the existence of an electri- 
fied region high in the earth’s upper atmosphere. 
This region, electrified by nature, is called the 

ionosphere. It is the ionosphere, acting some- 
what like a mirror, that reflects shortwave radio 
signals over great distances. 

The electrical intensity of the ionosphere 
(later we'll use the more correct term, ioniza- 

tion), depends upon ultraviolet radiation from 
the sun. The greater the amount of radiation 

that sweeps across the ionosphere, the more 
electrified it is, and the better are shortwave 
reception conditions. As the level of radiation 
reaching the ionosphere diminishes, shortwave 
reception conditions become poorer. 

The amount of radiation illuminating the 
ionosphere varies hourly, seasonally and geo- 
graphically, depending upon the relationship 
between the sun and the earth. In addition, year- 
to-year changes, over an approximate 11-year 

cycle, occur in the ionosphere’s capability to 
reflect radio waves. These changes result from 

the difference in the number of sunspots seen 
on the face of the sun. We'll talk a great deal 
more about sunspots later in this report. At this 
point, however, we’ll mention that sunspots are 
dark spots on the sun’s surface which seem to 
give a fairly accurate indication of the general 
strength of the ionsophere. When the sun’s 
surface is covered with a great number of spots, 
the icnosphere is electrically strong and short- 
wave radio conditions are generally very good; 

when the number of sunspots diminish, condi- 
tions become poorer. 

During the period 1957-1960, a record break- 

ing number of sunspots appeared on the face of 
the sun. This resulted in a more intense iono- 
sphere than was ever recorded previously. Short- 
wave radio conditions, especially on the 20, 15, 
10 and 6 meter bands, were exceptionally good. 
On the other hand, because of conditions that 
will be explained later in this report, reception 
on the lower frequency bands (40, 80 and 160 

meters) were relatively poor. 
The present sunspot cycle, the 19th observed 

since accurate sunspot records have been kept,” 

reached its record breaking peak during March, 
sunspot activity has’ been 

declining slowly at first, but now more 

rapidly. This decline is expected to continue 
until the present cycle reaches its minimum 

value, sometime during early 1965. 

The decline in the sunspot cycle is responsible 

2Sunspots were sighted visually by the Chinese more 

than 2000 years ago. Galileo, inventor of the telescope, 

viewed sunspots for the first time telescopically in 1611. 

Accurate sunspot records, however, based on daily tele- 

scopic observations were not begun until 1749. 

e the: 20315; 
for the poorer conditions presently observed on 

10 and 6 meter bands. Conditions 
will continue to become poorer on these bands 
during the next four years as the cycle declines 
steadily. 

Although the outlook is not bright, it is cer- 
tainly not bleak either. For reasons that will be 
explained later in this report, the declining solar 

cycle will bring about the return of DX life, and 
relatively good conditions, to the 40, 80 and 160 
meter bands. This improvement has already been 
noted during the hours of darkness, and condi- 
tions will continue to improve steadily on these 

bands during the next four years. 

There you have it in a nutshell... the present 
sunspot cycle is declining, and will continue to 
decline for the next four years. This decline will 

be responsible for steadily poorer conditions on 
20, 15 10 and 6 meters, but increasingly improved 
conditions on 40, 80 and 160 meters. 

Since the ionosphere, sunspots, solar radia- 
tions, and the like, play such an important role 
in long-distance shortwave radio communica- 

tions, it is desirable at this point to go into some- 
what greater detail concerning their general 
behavior so that we can better interpret the 
changes in shortwave conditions expected during 

the next five years, or so. 

The lonosphere 

In 1901, Marconi successfully completed one 
of the most historic experiments ever conducted 

. the transmission of a radio signal, without 
Wires, across two thousand miles of ocean.® 

Prior to Marconi’s experiment, it had generally 

been believed that radio propagation was res- 
tricted to line of sight. Furthermore, the German 
physicist, Heinrich Hertz had demonstrated that 

radio waves travelled in straight lines, but that 
their direction of travel could be altered by inter- 

posing an electrically conducting obstacle in their 
path. 

A year after Marconi’s initial success, two 
scientists, Arthur Kennelly in the United States, 

and Oliver Heaviside, in Great Britain, sug- 

gested in independent scientific papers* that the 
earth’s upper atmosphere consisted of an elec- 

2Guglielmo Marconi, an Italian scientist, was the first 

to conceive the idea of a signalling system employing 

wireless waves. After several successes during the late 

1890’s, including transmission across the English Chan- 

nel, Marconi set out to do what, at that time, seemed 

impossible . . . bridge the Atlantic by wireless. At the 

town of Poldu, in Cornwall, England he erected a large 

spark transmitter and an elevated transmitting antenna 

of his own design. He then sailed to Newfoundland with 

his two assistants, Kemp and Paget, and set up a re- 

ceiving station on Signal Hill, near the city of St. Johns. 

At 12:30 P.M. on December 12, 1901, using a kite-born 

antenna, three faint clicks were heard in the receiver’s 

earphone; it was the Morse letter ‘‘S’’, the pre-arranged 

signal being transmitted from Poldu nearly 2,000 miles 

away. The Atlantic has been bridged by radio! 

4Heaviside made his visionary comments in the 9th 

Edition of the Encyclopedia Britannica (page 215, Vol. 

33; 1902). At about the same time Kennelly’s theory 

appeared in the Electrical World and Engineering Mag- 

azine (page 473, Vol. 15; 1902). 
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trically conducting region. Tt was this region, 
they theorized, that acted as an obstacle, and 
deflected Marconi’s signals across the Atlantic 
Ocean. They reasoned that such a region was 
probably produced by solar radiation, but two 
decades were to pass before the existence of 
this region, called the ether during the early 
days of radio, was verified experimentally. 

The electrified region was’ discovered in 1924 
by a British scientist, Edward Appleton.® He and 
his co-workers found conclusive evidence of its 
existence by measuring the angle of arrival of 
radio signals from a nearby transmitter. The 
angle of arrival was such that the signals could 
have arrived from only one direction . . . by 

reflection from an area in the earth’s atmosphere 
about 100 miles high. Kennelly and Heaviside’s 

visionary theory of twenty-two years earlier had 

28 

been verified. For his pioneering work in the 
field of radio wave propagation, Edward Apple- 
ton was subsequently Knighted by the British 

Empire. 
In 1925, Briet and Tuve, two American 

physicists demonstrated the existence of a re- 
flecting region high above the earth’s surface in 
an even more striking manner. By transmitting 
short bursts of radio energy vertically upwards. 
they were able to detect, using suitable measuring 
and receiving equipment, the presence of an echo 

which had been reflected and returned to earth 
by the ionosphere.® 

By determining the time that had elapsed 
between transmission of the pulse and reflection 
of the echo, and assuming that the radio wave 

travelled with the speed of light, they were able 
to deduce the height of the reflecting medium 
with considerable accuracy. 

Later, by varying the frequency of the trans- 
mitted pulses over a wide range they discovered 
that above a certain critical frequency the re- 
flecting region would no longer return the signals 
to earth. 

Extensive studies, using the Briet-Tuve tech- 

nique, made at several locations throughout the 
world, soon showed that the critical frequency 

varied hourly, seasonally, and geographically. 
This implied strongly that the reflecting layer 
was under solar influence. 

Further evidence linking ionospheric behavior 
with the characteristics of solar radiation was 
obtained in 1927 when a sharp decrease in the 

critical frequency was observed during a total 
eclipse of the sun. Figure 1 shows graphically 

how the critical frequency varied as the eclipse 
progressed. 

It was concluded, from this historic experi- 

ment, that the primary solar agent responsible 

5The existence of the electrified region was first re- 

ported by E. V. Appleton and M. A. F. Barnett in the 

scientific publication Nature (page 334, Vol. 115; 1925). 

The British Broadeasting Corp. was an early leader in 

the great expansion and development of the science of 

long-distance radio communication. 

6This method for estimating the height of the conduct- 

ing layer in the earth’s atmosphere was first suggested 

by G. Breit and M. A. Tuve in Nature (page Vol. 

116; 1925). 
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Intensity of Ionization ——> 

Fig. 1—The moon’s shielding effect prevents solar 

radiation from reaching the earth’s atmc:sphere 

during a solar eclipse. A sharp decrease in ioniza- 

tion is observed corresponding to the progress of 

the eclipse. 

for forming the ionosphere was_ ultraviolet 
radiation, since it is ultraviolet radiation which 
is cut off during an eclipse. This observation has 
been verified further during each eclipse of the 
sun that has occurred since 1927. 

Measuring the lonosphere 
The rapid development of long-distance radio 

communication stimulated intensive investiga- 
tion of the ionosphere throughout the 1930's. 
The need to solve newly developing communica- 
tion problems required the establishment of more 
modern engineering techniques that would meet 
the demands of uninterrupted use of the iono- 
sphere for reliable world-wide communication. 

Equipped with pulse-sounding equipment, ion- 
ospheric measuring stations began to spring up 
in all areas of the world. From a mere handful 
in the 1930’s, nearly 200 such stations are now 

charting the ionosphere hourly at more than 40 
locations throughout the world. 

While the technique is much the same, the 
equipment used today is far more sophisticated 
than that used by Briet and Tuve thirty-five years 

ago. Modern equipment, called ionosondes, are 

fully automatic, and present photographic rec- 
ords of critical frequency. Using methods 
developed by mathematicians and physicists, it is 

possible to scale the value of critical frequency 
for any particular time, and convert it to cor- 
responding values which indicate the electron 
content of the ionosphere and the height of the 
reflecting layer above the earth’s surface. 

Ionospheric information obtained from iono- 
sondes are published regularly by national scien- 
tific organizations throughout the world. In the 
United States, this information is published by 
the Central Radio Propagation Laboratory 

(CRPL) of the National Bureau of Standards.’ 
Extensive information concerning the charac- 

teristics and structure of the ionosphere has been 
“Basic Radio Propagation Predictions, CRPL Series D 
and lonospheric Data, CRPL Series F, both published 
monthly by the Central Radio Propagation Laboratory, 
NBS, Boulder, Colorado. 
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hered over the past thirty-five years by use of 
a pulse probing techniques. In recent years iono- 

spheric measurements made by such techniques 
_ have been augmented by measurements made 
_ from rockets and earth satellites. Girdling the 

entire earth several times a day, artificial earth 
satellites provide the means for extensive in- 
vestigation of the ionized regions of the upper 
atmosphere, being able to penetrate deep into 

| areas impossible to reach with ground-based 
probing equipment. 

Formation of the lonosphere 
The earth’s upper atmosphere is composed 

mainly of oxygen and nitrogen, with small 
amounts of hydrogen, helium, and several other 
gases. These gases, like all material, are composed 

of atoms made up of negatively charged electrons 
assumed to be traveling in orbit about positively 
charged centers, or nuclei. Atoms, unless they 
are under the influence of energy forces, are 
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Fig. 2—Diagram illustrating how ionization is pro- 

duced by energy from ultraviolet radiation. In A, 

the atom is in electrical equilibrium; in B, the high 

energy ultraviolet radiation strikes an electron; in 

C, the free electron is “torn out’ of the atom by 

energy from the ultfaviolet radiation. The resulting 

unbalanced atom is called an ion. 

in electrical equilibrium, with the negatively- 
charged electrons counter-balancing the positive 
charge of the nucleus (see fig. 2). A neutral atom 
of this kind exerts no electrical force outside its 
own structure. An atom remains neutral until 
subjected to external energy forces great enough 
to detach electrons from its structure, causing it 
to become unbalanced, or charged. 

Recent data gathered from rocket and satellite 

probes of the ionosphere have confirmed earlier 
theories based on solar eclipses that ultraviolet 
radiation from the sun is the principal agent 
responsible for the formation of the ionosphere. 
The great amount of energy associated with this 
radiation, sweeping through the upper atmo- 
sphere, causes electrons to become detached 

from the gas atoms present. This leaves the orig- 
inally neutral gas atoms unbalanced, with an 
excess of positive charge. Such unbalanced atoms 
are called ions, and the process by which they 
are formed is called ionization. 

If the ultraviolet energy is removed, the de- 
tached electrons recombine with the ions to 
again form atoms in electrical equilibrium. This 
process, the opposite of ionization, is called 
recombination. Recombination takes place dur- 

ing the night hours when the ionosphere is cut 
off from the sun’s direct radiation. 

It is of interest to note that although ultra- 
violet radiation from the sun is considered the 

uf 

principal ionizing agent, there is recent evidence 
indicating that other types of solar radiation, 
such as X-rays and cosmic rays, may also play 
a role. Some degree of ionization is also pro- 
duced by meteors entering the earth’s atmo- 
sphere. 

Structure of the lonosphere 
As ultraviolet radiation sweeps into the earth’s 

atmosphere from above, it first produces ioniza- 
tion of the thin density of air it encounters. As 
the radiation penetrates deeper into the atmo- 
sphere it encounters greater densities of air and 
the amount of ionization increases. Penetrating 
further, it produces more and more ionization, 

but the radiation is also attenuated because it is 
giving up energy in the ionization process. 
Finally, the radiation penetrates to a level where 
its energy is completely dissipated and the ioni- 
zation processs stops. Thus, there is formed a 
region of maximum ionization, with intensity 
falling off, above and below it. 

The details of the formation of an ionized 
region in the earth’s atmosphere are shown in 
fig. 3. 

goo 
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Height Above Earth ——> 100 |. 
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Relative Magnitude ——»> 

Fig. 3—The formation of an ionized layer by single- 

frequency ultraviolet radiation. At A, the intensity 

of ultraviolet radiation increases with height. At B, 

the molecular density of gas decreases with height. 

At C, the intensity of ionization varies with altitude. 

The range of ultraviolet radiation from the 
sun comprises a relatively wide band of frequen- 
cies. Since the gases comprising the upper at- 
mosphere respond to different frequencies in the 
ultraviolet spectrum, there is a tendency for 
ionization to occur at several different levels, or 
layers, between approximately 30 to beyond 400 
miles above the surface of the earth. 

While these ionized regions are usually re- 
ferred to as “layers”, they are not completely 

separated one from the other. Each region, or 
layer, overlaps to some extent, forming a con- 
tinuous but non-uniformly ionized area with at 
least four levels of peak intensity, designated 
D, E, F, and F». 

The allocation of letters to designate the 
various regions of the ionosphere was initiated 
by Sir Edward Appleton upon his discovery of 
the Kennelly-Heaviside layer in 1924. He al- 
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located the letter E to this layer after the symbol 
generally used to designate an electric vector. 
In 1925, when he discovered another ionized 
region at a greater altitude, he used the term F 
to designate the electric vector reflected from it. 
Shortly later he assigned the letter D to the 
electric vector he found to be reflected from 
another distinct region located below the E 
layer. This, as he has said, left several letters at 

the disposal of future workers for allocation to 
other layers which they might discover either 
above or below the three layers identified by 
him. Sir Robert Watson-Watt, an early co-worker 

of Appleton and one of the original developers of 
radar, gave the name ionosphere to this entire 
region, and it has been adopted internationally. 

The height and characteristics of these layers 
change from day to night and season to season. 

Several of these changes are illustrated in fig. 4. 

A brief description of each layer follows. 

Intensely lonizec 

Region 

Moderately lonized 

Region Fig. 4— Daily and sea- 

sonal variations in the 

ionospheric regions. 

Weokly lonized 

Region 

The D Layer 
The D layer is the lowest region of pro- 

nounced ionization. It extends from about 30 to 

55 miles above the earth’s surface and exists 
mainly during the daylight hours. Although it is 
the ionized region nearest the earth, there is less 

presently known about it than any other region 
of the ionosphere. 

The amount of ionization in this region is very 
low compared to the other layers. It reaches 
maximum intensity at noon when the sun is 
highest in the sky, and disappears almost com- 
pletely shortly after sunset. 

The E Layer 
The upper boundary of the D layer blends into 

another distinct region called the E layer which 
occurs mainly during the daylight hours at 
heights between 50 and 90 miles. While the 

height of the E layer may vary somewhat from 
season t@ season, it remains practically constant 
throughout the day. 
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The intensity of jonization in the’ E region Bey 

considerably greater than in the D layer, and — 

follows closely the sun’s position in the sky. 

Maximum ionization occurs near noon when 

te 
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the sun is most directly overhead. As soon as — 

the sun sets, almost complete recombination 

takes place, and the E layer practically disappears 

during the hours of darkness. ‘ 

The F Layers 
The F layers are the most important regions 

of the ionosphere insofar as long-distance short- 
wave radio communication is concerned. During 
the daylight hours, there are two well-defined 
regions: the F; layer, which begins slightly above 
the upper boundary of the E layer at about 90 
miles, and extends up to about 150 miles, and 
the F. layer; whose height varies seasonally, 

ranging up to about 200 miles during the winter 

and close to 300 miles during the summer. 

Winter Day Winte > 
ir S 

“mmer Nigh 

Although more intensely ionized, the F, layer 
behaves very much like the E layer. Maximum 

ionization occurs near noon when the sun is 
more directly overhead, and the layer disappears 
during the hours of darkness. 

Unlike the other layers, ionization in the F> 

region exists at all times. This region is the most 
highly ionized of the ionospheric layers. 

During the nighttime hours, the F. layer height 
varies approximately between 150 and 250 miles. 
Because the recombination rate in this region is 
slow, the layer exists around the clock. Were it 

not for this fact, long-distance shortwave radio 

communication would be virtually impossible 
during the hours of darkness. 

The intensity of ionization in the F: region 
is in an almost continuous state of flux, with 

hourly, seasonal, geographical and _ cyclical 
changes taking place in a somewhat complicated 
manner. These variations will be discussed at 
greater length later in this report. 

meas 
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The Sporadic-E Layer 
Tn addition to the regular D, E and F regions 

_ of the ionosphere, there exists an ionized region 
which occurs sporadically. Unlike the regular 
layers, it comes and goes erratically, and its 

causes are not yet fully known. The height of 

the layer is variable, but is most commonly 

found about 60 miles high. Since this is about 
the same height as the regular E layer, it is 
called the sporadic-E layer. 

Sporadic-E occurs most often during the day- 
light hours of the summer months, but it has 
also been observed fairly frequently at night and 
during the winter. It appears generally as a very 
intensely ionized, thin region, less than half a 
mile in thickness and of very limited geographi- 
cal extent. A typical sporadic-E cloud might be 
50 to 100 miles in diameter, lasting for several 

hours before dissipating. 
Many sporadic-E clouds drift with velocities 

as great as a few hundred miles an hour. In the 
northern hemisphere, the drift is usually in a 
westerly direction. 

What produces sporadic-E ionization is not 
yet known. It is believed at the present time that 
solar radiation, and perhaps meteors, play an 

important role in its formation. The occurrence 
of sporadic-E ionization, especially during the 
winter, is often associated with auroral displays. 

Sporadic-E ionization is of considerable prac- 
tical importance to radio amateurs since it will 
often support communications on frequencies 
considerably higher than those being reflected 
by the regular layers. 

Above the F Region 
Until the launching of the first earth satellite 

in the fall of 1957, little was known of the 

earth’s atmosphere above the F region. It was 
generally believed that if any ionization existed 
at all above this level, its density would be much 

too weak to be of any significance to radio 
communications. 

With the recent spectacular development of 
earth satellites and deep space probes, the region, 
extending beyond the F region, and out into 

interplanetary space is now under extensive in- 
vestigation. Results already obtained strongly 

suggest that the earth’s atmosphere extends far 
beyond the level where previously it had been 
thought to “end” and that ionization, at least to 

a very small degree, may fill much of the space 
between the earth and the sun. 

It is yet much too early to assess the sig- 
nificance of recent discoveries that ionization 
exists far beyond the F region. It is conceivable 
that this interplanetary ionization may play a 
role of great significance in shortwave com- 
munications. Only time and more data will yield 
the knowledge necessary to determine what this 

role might be. 

Regular lonospheric Variations 
Since the existence of the ionosphere depends 

on solar radiation, it is evident that changes in 
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the position of the earth with respect to the sun 
(rotation and revolution), as well as changes in 
the patterns of solar radiation, will influence the 
variations which take place in the ionosphere. 

The regular variations of the sun, those which 

are more or less predictable and can be antic- 
ipated, can be divided into the following cate- 
gories: 

Diurnal 
Seasonal 
Geographical 
Cyclical BhWN eR 

Diurnal Variation 

The diurnal variation, or the hour-to-hour 

changes in the various layers of the ionosphere, 

is caused by the rotation of the earth about its 

axis. This rotation not only is responsible for 
variations in the amount of sunlight reaching 
the earth, resulting in night and day, but also 
causes a corresponding variation in the intensity 
of ultraviolet radiation reaching the ionosphere. 
During the daylight hours, when ultraviolet 
radiation is strongest, the ionosphere is strongly 
ionized; during the hours of darkness very little 
radiation reaches the ionosphere from the sun, 
and the region decreases to a single, relatively 
weak layer. 

As we have already indicated, diurnal varia- 
tions in the D, E and F; layers of the ionosphere 
follow a regular pattern, and are principally 
dependent on the sun’s elevation. Ionization in 

these layers increases from a very low level at 
sunrise, reaches a maximum at noon, and then 

decreases towards sunset. For all practical 
purposes, these layers disappear at night. 

Typical hour-to-hour changes in the critical 
frequency for the various layers are shown in 

fig. 5. From this figure it can be seen that only 
the F2 layer is not dependent entirely on the 

sun’s position in the sky. 

10 j 

o 

o 

TT MTT] TUTTPTT TTT TTT] TTT TTT 

Critical Frequency Mc 
iN} 

| 
te | 

PA S=WTUOOUVOVOWA WOVOMIUTULVOVUAVOND TENT OVOWOIVOOs Ti MoITONvAUaTEATENY 
00 02 04 06 O8 10 :2 14 16 18-20 22524 

Local Time 

Fig. 5—Typical hour-to-hour changes in the reflec- 

tion capability of the ionospheric layers. 

Ionization in the F2 region, as shown by the 
increase in critical frequency, rises steeply at 
sunrise. Unlike the other. layers, maximum 
ionization is reached a few hours after the sun 
has reached its zenith, or highest point in the 
sky. Ionization then decreases, reaching low 

values during the nighttime hours. 
The F: layer is the most highly ionized of 
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the regular layers, with considerably higher 
frequencies capable of being reflected from it. 
In addition, because of slow recombination 

rates, it remains in existence throughout the 

nighttime hours. For these reasons, the Fy» 

layer is of greater importance to long-distance 
shortwave radio communications than the other 

layers of the ionosphere. Almost all DX openings 

take place by reflection from the F» layer. 

Seasonal Variation 

Since the position of any point on earth is 
constantly changing as the earth moves in its 
year-long orbit around the sun so, too, do iono- 
spheric properties change. 

Ionization in the E layer behaves regularly, 
being dependent almost entirely on the sun’s 
elevation. Ionization is much stronger in the 
summer, since the sun is higher in the sky. 

During all but the winter months the F, layer 

critical frequency varies in much the same man- 
ner as the E layer, being dependent on the sun’s 

elevation. During the winter, however, the F: 

layer usually merges with the F. layer, and 
cannot be separately identified, except in equa- 
torial regions. 

The seasonal behavior of the Fy» layer is 

rather complicated. During the winter months 
the sun is three million miles closer to the earth 
than during the summer. As a result, .daytime 
ionization is very intense, and critical frequen- 
cies are high. During the long hours of winter 
darkness, on the other hand, the ionosphere has 
more time to lose its electrical charge, and night- 
time critical frequencies dip to very low values. 

In the summer, a heating effect takes place in 
the F2 layer, which expands during the daylight 
hours, resulting in a much lower ionization 
density than during the winter. As a result, 

summer daytime F». layer critical frequencies 
are lower than winter values. On the other hand, 

because of the longer hours of summer daylight, 
recombination does not occur to the extent that 
it does in the winter. As a result, F. layer 

nighttime critical frequencies during the summer 
months are significantly higher than during the 
winter months. The difference between day and 
night critical frequencies is much smaller in the 
summer than during the winter. 

The complex seasonal behavior of the F, 
layer’s critical frequency is shown in fig. 6. 

Geographical Variation 

The intensity of ionizing radiation that strikes 

the ionosphere varies with latitude, being con- 
siderably greater in equatorial regions, where 

the sun is more directly overhead, than in the 
northern latitudes. 

Critical frequencies for the E and F; regions 
vary almost directly with the sun’s elevation, 
being highest in equatorial regions and decreas- 
ing proportionately north and south of these 
latitudes. 

e CQ e April, 1961 

10 

D 

os 

TIPTITTPTTTTPTTTT TT TTT 
Critical Frequency Me nN 

Winter 

———— Summer a 
00 02 04 06 O08 10 12 14 16 18 20 22 24 

Local Time 

Fig. 6—Typical seasonal variation in the F2 layer of 

the ionosphere. 
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F, layer variations with latitude are again 
more complex. This is probably due to ioniza- 
tion from other sources, such as X-rays, cosmic 

rays and meteors. There is also evidence that 
the earth’s magnetic field exerts a considerable 
influence on the degree of ionization in the F» 
layer. 

Although complex, the F. layer critical 

frequency does follow a general pattern of being 
higher in equatorial regions and lower in the 
higher latitudes and polar regions. In fig. 7 the 
latitude variation in the F2 layer is shown by 
comparing critical frequency measurements 
made at three locations of different latitude. 
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quencies, 

layer critical fre- 

Comparison of measurements made at 

three locations of different latitude but along the 

same meridian of longitude; which in this case 

was 77 degrees west longitude. Measurements were 

made at the same local standard time during 

June, 1958. 

Although not as complex as the latitude 
variation, F2 layer ionization also differs along 
meridians of longitude (at the same local time 

and along the same parallel of latitude). Much 
of this variation is believed to be due to the 



nfluence of the earth’s magnetic field. F. layer — 
ctitical frequencies are generally higher in the 
Asiatic region and Australasia than in Europe, 

_ Africa or the Western Hemisphere. 

Cyclical Variation 

If diurnal and seasonal variations were the 
| only influences affecting ionospheric behavior, 
_ the long-range pattern of critical frequencies 
- would be simple and straightforward to establish, 
with seasonal values expected to repeat from 
year to year at the same geographical location. 

Unfortunately this is not the case. There is 
also a cyclical variation, of approximately 11 
year duration, which is perhaps the most in- 
fluential factor affecting the ionosphere. This 

variation depends on the level of sunspot 
activity, which is constantly changing throughout 
an approximate 11-year cycle. The solar cycle 
influence will be touched upon only lightly at 
this point since sunspots, what they are and how 

they influence the ionosphere and shortwave 
propagation, will be discussed at greater length 

_in Part II of this report. 
Figure 8 shows the variation in the F. and E 

layer critical frequencies during periods of 
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Fig. 8—Comparison of diurnal variation in E and 

Fo layer critical frequencies measured at Washing- 

ton, D. C. Curves A were measured during Decem- 

ber 1957 when a sunspot number of 1957 200 was 

recorded. Curve B was formed during December 

1954 when the sunspot number was 12. 

*maximum and minimum sunspot activity. Figure 
9 gives a detailed comparison of sunspot activity 
and the F». layer critical frequency over a 
twenty-five year period. It can be seen from these 
figures that the sunspot cycle exerts considerable 

influence on the level of ionization in the earth’s 
_ upper atmosphere. 
The greatest change throughout the entire 
solar cycle takes place in the F. layer, with 
noontime critical frequencies approximately 
twice as high during the maximum of the two 

most recent cycles than for corresponding sea- 
sons during the minimum periods of both cycles. 
The variation during the nighttime hours was 
not as great, with the midnight critical fre-: 
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Fig. 9—Variation in the yearly average noon Fg 

critical frequencies at Washington, D. C. At A with 

yearly average sunspot number; at B over a period 

of two-and-a-half solar cycles. 

quency being 1.3 times greater during the peak 
of the cycle than at sunspot minimum. 

The critical frequencies of both the E and F, 
layers also show a close, linear correlation with 

sunspot numbers, although the variations bet- 
ween the extremes of the cycle are not as pro- 
nounced as in the F2 region. © 

Up to this point we have discussed the elec- 
trical characteristics of the ionosphere in terms 
of the critical frequency. This is the highest 

frequency for which an echo is received when a 
pulse of radio energy is sent vertically upwards 
into the ionosphere. Later in this report we will 
show that frequencies used for communication 
between any two points (oblique propagation as 
compared to vertical pulse transmission) bear a 
direct relationship to the critical frequency. 

This is the first of a three part report dealing 
with the impact of declining solar activity on 
amateur radio during the next several years. In 
this month’s discussion the formation and struc- 
ture of the ionosphere were described, and its 
diurnal, seasonal, geographical and cyclical vari- 

ations explained. 
Next month we will continue our discussion 

with a closer study of sunspots and the sunspot 
cycle, and their influence on shortwave radio 
propagation. | 
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RITY With the KWM-2 
S/Sgt. Nicholas Taylor, KSYTO 

Everbreeze Trailer Park ‘ 
Space L-1] 

Biloxi, Mississippi 

Needless to say, RTTY enthusiasts who are also owners of the KWM-2 

will find the results of K5YTO’s treatment of the subject well rewarding. 

printer, I very abruptly discovered that 
there is a little more to getting on the 

air with the KWM-2 on RTTY than just plug- 

ging the machine into the wall socket. It was 

also discovered, (several postage stamps later) 
that no one had any information concerning F-1 

operation of the KWM-2. 
I decided that any acceptable modification 

would have to meet certain requirements: 1) 

Not impair s.s.b. or c.w. operation. 2) Cause no 

difficulty in switching from f.s.k. to s.s.b. or c.w. 
-3) Not reduce the resale value of the KWM-2. 

The one large problem was divided into two 
smaller problems; reception and transmission. 

ae recently obtaining a Model 15 tele- 

Reception 

Due to the fixed narrow bandwidth of the re- 

ceiver, 300 to 2400 c.p.s., a standard audio con- 

verter could not be used. A W4TJU terminal 
unit! was built with the discriminator filters 

changed to mark and space frequencies of 1275 
and 2125 c.p.s. (3rd and Sth harmonics of the 
425 c.p.s. standard tone). Audio from the 

KWM- 2 is taken from the 500 ohm output jack, 

Jg, via an RCA phono plug. This circuit is as 

easy to build and as reliable in operation as 
J. D. Wells says it is. 

Transmission 

Modification of any of the oscillators in the 

KWM-2 would impair s.s.b. and c.w. operation 
and would probably reduce the resale value. A 

1 Wells, J.D., W4TJU, ‘‘Teletype Without Tears’, CQ, 
December, 1958, p. 36. 

plug-in FSK oscillator replacing the h.f. crystal 

oscillator would not reduce the resale value, but 
it would have to cover a wide range of frequen- 

cies and would also have to be removed when- 

ever s.s.b. or c.w. Operation was desired. The 
solution was*found in the KWM-2 instruction 
manual. To generate a carrier for c.w. and tune 

§ Suppressed 
| Carrier 

ie { 
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3 | 
5 Lower 1 Upper 
z Sideband | Sideband Suppressed 
& | | | 

| ! | cod 
L 1 

-2125 -1275 fo +1275 +2125 
Frequency —> } 

Fig. 1—Sideband output for s.s.b. Tone Modulation 

up, Collins utilizes a low distortion audio phase- 
shift oscillator. This audio signal, as it travels 

down the schematic, causes a double sideband 
signal to be generated. One sideband is then re- 
moved and the signal at the antenna is a single 

r.f. frequency 1350 cycles from the suppressed 
carrier frequency. By using two oscillator fre- 
quencies, 850 cycles apart, two r.f. signals with 
an 850 cycle separation will be generated. (See 
fig. 1.) 

A.F.S.K. Oscillator 

An a.f.s.k. oscillator was constructed as in 
fig. 2, using 1275 and 2125 c.p.s. as mark and 

[Continued on page 124] 

Fig. 2—Circuit of an a.f.s.k. oscillator and an isolation amplifier used to combine the KWM-2 with a 
Model 15 teleprinter for RTTY. 
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A Unique ‘Transistor Squelch 
Donald D. Schendel Jr., WOWOM 

1470 South Mississippi River Blvd. 
St. Paul 16, Minnesota 

Squelch systems find many applications in C.D., mobile and 
point-to-point work. Described here is a unique and effective 
system, not quite the simplest, but requiring only a handful 

of parts to construct. 

T is frequently desired to cut off background 
noise in a receiver when no signal is being 
received. To accomplish this, a squelch sys- 

tem is necessary. Most squelches require one or 
more tubes plus a relay, but presented here is a 
new transistor application; a simple squelch 

system requiring but a handfull of small parts. 

Circuit Operation 
The transistor squelch circuit, shown in fig. 1, 

is basically a shunt triggered switch. Therefore, 
when transistor Q; is conducting, any audio sig- 
nal input is switched to ground. 

Operation relies on the basic fact that an NPN 
transistor biased in the forward direction (base 

positive with respect to the emitter) will conduct 

from the emitter to collector. When the NPN is 
back biased (base negative with respect to the 

emitter) little or no current will flow between 
emitter and collector. Thus when the base is 
biased negatively the collector to emitter impe- 

dance is very high. With this information in 
hand, let us look at fig. 1. 

AF 
Input Ol 

Fig. 1—Schematic diagram of the simple transistor 

squelch. The device may be either built into its 

associated receiver or in a small cabinet as an 

accessory. 

As shown in fig. 1, a small positive voltage is 
applied to the base of Q; with Resistors Ry and 

Rs acting as a voltage divider. The adjustable 

_ positive bias is applied to the base of Q: through 

resistor Rs, causing Q; to conduct from emitter 

to collector, shorting the audio input line to 
ground. Well, this gives us nothing but a room 

full of quiet! 
Looking at the receiver, we see that the a.v.c. 

voltage developed by an incoming signal is nega- 
tive with respect to ground. The stronger the 
signal, the more negative the voltage. This nega- 
tive a.v.c. voltage is also applied to the base of 

Q, and when the incoming signal is strong 
enough to produce an a.v.c. voltage higher than 

the positive base bias, Qi will stop conducting 
allowing audio to pass. Potentiometer R:, varies 
the positive bias on Qu, therefore controlling the 
sensitivity of the device. 

Construction 

Resistor R; acts to isolate and prevent the 
loading of the receiver a.v.c. line and its value 
must be determined experimentally, varying any- 
where from 22K to several megohms. 

Practically any audio NPN type transistor may 

be used in the transistor squelch, some suitable 
types being: 2N166, 2N170, 2N228, 2N214 or 
2N168A. It may be necessary to juggle some re- 

sistor values with various transistors but no com- 
ponent values are very critical. 

Application 
The transistor squelch will operate quite well 

with most amateur receivers and can be used for 
f.m. as well as a.m. In f.m. receivers, the squelch 
is wired in the same manner but the negative 
control voltage must be taken from a different 
point such as the limiter grid circuit. However, a 
fairly large isolating resistor. Rs, must be used in 

order to prevent serious loading. In operation, Rz 
should be set just high enough to allow the de- 

sired signal to trigger Q: reliably. No noticeable 
attenuation of audio gain should result due to the 
high impedance load presented by Q: when 
biased negatively. zB 
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Announcing Armed Forces Day 

May 20, 1961 

he Army, Navy, and Air Force invite all U.S. 
and overseas radio amateurs to participate in the 

Twelfth Armed Forces Day amateur radio program 
on Saturday, 20 May 1961. Co-sponsored by the 

Assistant Chief of Naval Operations (Communica- 
tions) /Director, Naval Communications and the 
Military Affiliate Radio System (representing the 
Army Signal Corps and Air Force Directorate of 
Telecommunications) this program has become a 

traditional part of amateur radio activities. 
Each of the three services will offer a special QSL 

card. This is a unique card because it is issued only 
once and this is in connection with the Armed Forces 
Day amateur communications program. Amateurs 

who participated in the past have found these cards 
to be colorful, rare additions to their QSL collec- 
tions. 

A second noteworthy award is the certificate pre- 
sented for perfect copy of the c.w. code receiving 
message and the certificate for perfect copy of the 
RTITY message. Specially signed by the Secretary of 

Defense, these certificates are considered to be col- 
lector’s items. The program features: 

1.—A c.w. receiving contest open to any shortwave 

listener who can copy International Morse Code at 
25 words per minute. A message from the Secretary 

of Defense will be sent. 
2.—An RTTY transmission sent by Headquarters 
MARS and Navy radio stations. A message from the 

Secretary of Defense will be transmitted at 60 words 
per minute. This contest is open to any amateur oper- 
ator or other individual who has the equipment 
capable of receiving RTTY transmissions. 
3.—A military-to-amateur transmitting and receiving 
test conducted for all holders of valid U.S. amateur 

radio station licenses. Headquarters radio stations of 
the Army, Navy, and Air Force will operate on spot 
frequencies outside the amateur bands and establish 
radio contact with amateur stations. 

Awards 

Each participant who submits a perfect copy of 
the c.w. message will be awarded a Department of 
Defense certificate of merit signed by the Secretary 
of Defense. 

A Department of Defense certificate of merit 
signed by the Secretary of Defense will be awarded 
each participant who submits a perfect copy of the 
RTTY message. 

A special one-time Armed Forces QSL card will 
acknowledge radio contact with amateur stations. 
Each service headquarters will acknowledge sepa- 
rately so amateurs will have an opportunity to 
qualify for three different QSL cards. 

Operating Schedules 
Each transmission for the c.w. and RTTY receiv- 

ing contests will commence at the indicated times 
with a ten minute CQ call to permit the participants 
to adjust their equipment. The ten minute CQ will 
be immediately followed by the message from 
SECDEF. It is not necessary to copy more than one 
station and no extra credit will be given for so doing. 
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Transcriptions should be submitted “as received”. 
No attempt should be made to correct possible trans- 
mission errors. Time, frequency, and call sign of the 
station copied should be indicated as well as the 
name, call sign (if any), and address of the individ- 

ual submitting the copy. 
Competition entries should be submitted to the 

Armed Forces Day Contest, Room BE1000, the 

Pentagon, Washington, D.C. and postmarked not 

later than 31 May 1961. 

C.W. Receiving Contest 

Time 20 Frequencies, 

May 1961 Transmitting Station ke 

210300Z ... WAR/AIR (Army & 3347, 14405, 
(2200 EST) Air Force radio, 20994 

Wash, D.C. 

210300Z .... NSS (Navy Radio, 3319, 4010, 
(2200 EST) Wash, D.C.) 6970, 14480 

210300Z .... A6BUSA (Army Radio, 6997.5 
(1900 PST) - San Francisco, Calif.) 

NPG (Navy Radio, 3319, 7595, 
San Francisco, Calif.) 14927.5 

NPD (Navy Radio, 7455 - 

Seattle, Wash.) 

AG6AIR (Hamilton 7832.5 
AFB, Calif.) 

RTTY Receiving Contest 

Time 20 Frequencies 

May 1961 Transmitting Station ke 

210335Z .... WAR (Wash., D.C.) 3347, 14405, 
(2235 EST) 20994 

NSS (Wash., D.C.) 3319 Si 3Io% 
14480 

AIR (Wash., D.C.) 7915 

210335Z .... ASUSA (Ft. Sam 5395 
(2135 CST) Houston, Texas) 

NDS (Great Lakes Ill.) 7455 

AGSFER (Randolph 7305 
AFB, Texas) 

210335Z .... AG6AIR (Hamilton 7832.5 
(1935 PST) AFB, Calif.) 

A6USA (Army Radio 6997.5 
San Francisco, Calif.) 

210345Z .... NDF (New Orleans La.) 7380 
(2145 CST) 

NDW (San Francisco, 3319, 7375 

Calif.) 

NPD (Seattle, Wash.) 7455 

Military-to-Amateur Test 

Military stations WAR, AIR, and NSS will be on 
the air from 201500Z (1000 EST) to 210500Z (2400 
EST) on 20 May 1961 to contact and test with ama- 
teur radio stations. Amateur contacts will be discon- 
tinued from 210245Z to 210400Z to allow the Armed 
Forces Day c.w. and RTTY broadcast competition 
in accordance with the schedule above. 



Military Amateur Band 
— Station ; Frequencies Ke Me 

~ WAR (Army 
Radiows aia, 4020 (a.m.) 3.8 to 4 

- Wash., D.C.) 4025 (c.w.) 3.5 to 3.8 
OO OT ONGC) ee tO Tee 
20994 (c.w.) 21.1 to 21.25 

~ NSS (Navy 4010 (c.w.) 3.5 to 3.8 
DRAGIOS coucee 6970 (c.w.) 7Tto 72 
Wash., D.C.) 13680 (c.w.) 14 to 14.2 

14480 (c.w.) 14 to 14.2 
*4012.5 (a.m.) 3.8 to 4 

7.2 to 7.3 
14385 (s.s.b.) 14.2 to 14.35 
3319 RTTY 3.5 to 3.8 
GSS Rep Y AMO <1? 

+20050 (See 
note) 

For those fellows who, like myself, added the 
equence Keyer to their Mark 1 Viking Rang- 
rs, | would like to provide the following modi- 
cations and improvements to the original in- 
tallation instructions. 

Before Keyer Kit Was Installed 

If the “CRYSTAL-vFO” switch has been in use 
s shown on page 19, section 2-B of the Ranger 
Operating Manual,” you were able to leave the 
witch in the “cw” position and zero the v.f.o. 
vithout the other stages being operative. This is 
“ue previous to the installation of the “Sequence 
ceyer Assembly.” 

After Keyer Kit Was Installed 

The wiring changes involved in the installa- 
ion did not retain the above “spotting” con- 
enience, as all above switch settings require the 
.f. stages to become operative. In order to 
zero” the v.f.o. with the final amplifier inopera- 
ive, it is necessary to turn the OPERATE switch 
ack to the STANDBY position each time a fre- 
uency change is made. In order to retain the 
dvantage outlined in the first paragraph, the 
ollowing changes should be made in the keyer 
istallation instructions: 

. Cancel step 26 on page 5. This keeps the cut- 
ff bias on V, & V4 (6CL6’s) when the 
Crystal-VFO” switch is in the “Zero” position; 
1us, no drive is supplied to the final amplifier 
hich is clamped by the 6AQS. 

Cut the Orange lead (see step 23 page 5) in 
alf and connect each new end to clip #10 of 
W,. This will allow the v.f.o. to run independ- 
ntly with the “cRYSTAL-vFO” switch in the 

3347 (c.w.) 3:5 to 3.8 
ROTC saree 7635 (a.m.) 7.2 to 7.3 
Radio, Wash., 14405 (s.s.b.) 14.2 to 14.35 
Dies) 15715 (c.w.) 14 to 14.2 

*Operator transmitting on 4012.5 (a.m.) will listen 
in the a.m. s.s.b., sections of the 40 and 75 meter 
bands for a.m. or s.s.b. stations. 

+NSS will key 20050 ke simultaneously with one 

of the RTTY frequencies listed above. This fre- 
quency will be used as frequency propagation 
conditions dictate. 

Military stations will listen for calls from ama- 
teurs within the appropriate amateur bands. Contacts 
will consist of a brief exchange of location and sig- 

nal report. This is a test of military-to-amateur com- 
munications and no traffic handling or message 

exchange will be permitted. a 

Improving Ranger C. W. Operation 

Floyd G. Gribben, VE2XR 
113 Tulip Avenue 

Dorval, Quebec, Canada 

Update your early Ranger by installing this new feature that 
has been factory added to late models. 

“Zero” position (with the other stages cut-off) 
The plate, (pin 1) of the keyer tube (12AU7) i 
grounded, thus cutting off the blocking bias t 
the v.f.o. grid and the grid leak R, is returnec 
to normal ground. 
3. Add the following to step 25. If, before in 
stalling the keyer, you have been using SW. 
connected as shown in 2-B, page 19 of the op 
erating manual, then this step, (25) can bé 
omitted as it covers the same arrangement. 
4. Previous instruction sheets ended with stey 
27 on pag 5, however a more recent issue ha 
added step 28 as: 

“Remove the two black wires from clip #7 
of SW. Connect these leads to terminal 3 or 
TS-20. Connect a jumper from clip 7 to clip ° 
on SW;.” 
This should be corrected to read: 
Delete “on terminal 3” and insert “to either on 
of two vacant terminals.” TS-20 should reac 
X-20. Note: Terminal 3 is already occupied by 
connections in the audio feedback loop betweer 
the driver and the modulator stages. 
5. Add to step 28: This step is supplementary tc 
step 17, page 5. The changes in this step (28) 
grounds one side of the meter to correspond tc 
the grounded meter shunt (SH-1) in step 17, anc 
corrects the unwanted grounding of the key linc 
when switching the meter to “OSC”. 

On the back page of the Keyer instructions 
the diagram shows, at the bottom of SH-1, ar 
arrow and “to SW,A”. This is a drawing erro! 
only. It should have been shown connected tc 
the right-hand end of L,,. 

By observing the above changes, it will be 
possible to improve the installation procedure 
and facilitate flexibility in c.w. operation. & 
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The Ultimate Conversion 

of the Super Pro Receiver 
. 

Charles E. Reed, W6FHB 
Box 688, RCA BMEWS Project, 
APO 23, New York, N. Y. 

If you have an old Super-Pro or one of the many surplus ver- 
sions of this “old faithful’, up to $100 to invest (depending on 
the stock in your junk-box), some spare evenings and week 
ends, a small kitchen table near a supply of hot coffee or cold 
bottles, you'll end up with a receiver to match the most expen- 
sive modern commercial jobs. These modifications could be 
applied to the HQ-120, HQ-129X and similar communication 

receivers 

This article has been prepared and dedicated 
to the many amateurs in the United States and 

other countries throughout the world who still 

own and use, or have access to, that grand old 

behemoth of receivers, the Super Pro. Even 
though it is many years old, this receiver has all 
of the basic prerequisites of a modern receiver. 
The battleship construction lends itself admir- 
ably to rigidity and stability and the major com- 
ponents are of a superb quality found only in the 
most expensive present day receivers. The desire 
of most radio amateurs to design, create and to 
strive constantly to improve their equipment has 
contributed to most of the present day advance- 
ments in h.f., v.h.f. and u.h.f. communication de- 
velopments. My desire to do something construc- 
tive was brought about not only by the two 

articles by L. E. Geisler,! and Comdr. Paul H. 

Lee,” but also due to the theft of a newly com- 
pleted Mohawk RX 1| receiver from my (locked) 
automobile one very rainy night. However 
through the offices of a very good friend, I was 

able to obtain a BC-779 in mint condition. 
In planning for a major modification of this 

receiver, hours of drawing and _ redrawing 
sketches, and rereading the previous articles on 
this unit, were required. I had already completed 
an earlier modification on one Pro receiver pat- 
terned after the two articles, combining the best 
features of each, plus some ideas of my own. 

Armed with the experience gained and many 
new ideas, I was ready to begin planning for the 
final modification. 

1Geisler, L. E., “Souping The Super-Pro’’, CQ, Dec., 

1957, p. 30 

2Lee, Cmdr. P., ‘‘Save Your Super-Pro For SSB”, CQ, 

Sept., 1958, p. 52 
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In the following modification it should be 
pointed out that the changes are equally applic- 
able to the other models of the Super Pro, such 

as BC-779, BC-1004, R-129/U, SP-200, SP-210, 
SP-400 and others of this series. And with a bit 

of planning and ingenuity these changes can be 

used with slight variations for the modernization 

of the HQ-120, HQ-129X and other similar 
superheterodyne receivers. It is therefore sug- 
gested that the following changes be accom- 

_ plished one at a time in the order given. 
1—The construction of a new audio system 

and squelch system plus a self contained power 
supply using the new silicon power diodes, all 
contributing to the conservation of space, a tre- 

mendous reduction of radiated heat and a long 
trouble free life. 

2—An improved product detector and beat 
frequency oscillator which is voltage regulated. 

3—The rebuilding of the entire r.f. section, 
incorporation of a new cascode Ist r.f. amplifier, 
grounded grid 2nd r.f. amplifier and twin triode 
tubes in the mixer and oscillator stages, with 
voltage regulation. 

4—An antenna trimmer capacitor, if. gain 
control and crystal calibrator switch installation. 

5—Infinite impedance second detector, audio 
and noise limiter stages. 

6—A 100 kilocycle crystal calibrator. 
7—A “T” notch filter. 
8—A crystal controlled converter for the se- 

ries of receivers which do not cover the 10 and 
15 meter bands. 

9—Other minor items include the installation 
of an antenna coaxial chassis connection, aux- 
iliary a.c. outlet and fuse holder. 

The manner in which the modifications are 
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Tg—Universal Output transformer 8,500 ohms to 

8 ohms, 5W 

Tz7—Power transformer—See text 
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Speaker 
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te To Bias Divider 
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Tz,—117v to 6.3 v.a.c. @ 6 amperes—See text 

ae —117v to 6.3 v.a.c.—See text ryan 

Ly-Lo—20t, #18E, % diam. close wound. 

Fig. 1—Power supply, audio amplifier and squelch circuit. Regulated outputs are provided for the 

h.f.o. and i.f. screen grids. The 10 ohm resistor in the hy winding center tap is for surge limiting. 

made will naturally be left to the discretion of 
the owner. However, the steps listed here facili- 
tate those steps deemed most desirable. For 

example, the completion of the power and bias 
supply, and the audio system and associated cir- 
cuitry in order to have an operating receiver be- 
fore beginning other modifications. Precautions 
must be taken in the wiring of the new r.f., oscil- 
lator and mixer stages. Careful orientation of 
the new 9 pin miniature tube sockets at the time 
of their installation is important. The other 
stages were rewired in accordance with good 
wiring procedures; leads rigid, short and as 

direct as possible. Use a wiring harness for the 
major portion of those leads carrying the miscel- 
laneous d.c. voltages. All power leads, as well as 

/ all audio leads, were run in shielded wire. The 

' new filament transformer, located in the center 

_ rear, was covered with a heavy copper hysteresis 
shield to prevent 60 cycle hum from being intro- 
duced into the antenna circuit. 

Suggestions 

It is recommended that the newcomer or the 
inexperienced amateur proceed slowly. 

Study each circuit and modification before 

going ahead. 
Do only one modification at a time and tag 

leads which will be used later. This method will 
save you many hours of trouble shooting to find 

mistakes that are inevitable, should you attempt 
to make all the changes at once. 

In order to fully understand all that is to take 
place, it is highly recommended that the original 
schematic diagram be on hand and it should be 
checked frequently. The two previously men- 
tioned articles should be read and their contents 
thoroughly digested. All of these recommenda- 
tions will be used with some modifications in 
order to improve our receiver, and it is extremely 
necessary that they be followed and completely 
understood. 

When completed, the receiver is self con- 

tained, including the new, miniature power 
supply. It has all of the modifications deemed 
necessary for present day band conditions. It will 
do an admirable job of receiving a.m., c.w. and 
s.s.b. in the crowded amateur bands and can be 
surpassed only by receivers costing many times 
more than the cost of this modification. 

Power Supply and Sub Chassis 
Construction 

The first step is without a doubt the most dif- 
ficult, in as much as the new audio system and 
power supply components have to fit into the 

same space the audio system alone had previ- 
ously occupied. The new circuit is shown in fig. 1. 

To accomplish our first major objective we 
begin by removing the entire audio system, in- 
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Tuning 6BE6 

Assembly 

©) 

ye 
Sub. Assy, 

Trans, Mig: Brackets 

4 Holes for 
Trans, Brackets 

Pwr. Trans. 

(A) Mtg. Space 

Fig. 2A—Location of new power transformer and 
audio sub-chassis. (B)—Transformer mounting brack- 

ets. Dimensions are determined by the transformer 

used as explained in the text. 

cluding the two audio transformers. Unsolder all 
leads and remove all components connected to 
the 6F6 sockets as well as those to the 6C5 

socket. Lift the terminal strips fastened to the 
chassis and tie them up out of the way. Remem- 
ber; study the original schematic as well as the 

new one, and if you aren’t certain which wires 

can be removed from the harness, trace out the 
original schematic and tag those which will re- 
main. Before you start removing the two trans- 
formers and the 4 tube sockets, carefully remove 

the tuning shaft from the b.f.o. transformer, Ts, 

and lay it aside. Then remove the transformers 
and sockets, etc. Now that we have plenty of 
room under our chassis, remove the old volume 
control and associated wiring and also the ON- 
OFF, SEND-RECEIVE switch SW;. In place of the 
C.W.-PHONE switch we will install our new mini- 
ature 3 pole 2 position rotary switch. This is 
necessary for switching the outputs of our a.m. 

and s.s.b. detectors to our common audio input. 
Also install the new 500K volume control with 
its d.p.s.t. on-off switch. This is easy now, but 
would be quite difficult later, as the power trans- 
former will be in the way and will complicate 
wiring. Now is also a good time to install the 

Ve Vo 
6SN7 

Noise Limiter Inf Imp.Det. 

To 1st.RF Rig 
Grid Ret. 10M 

X 
S4 5 6 Od 

Muting Ckt. cw AVC SE & 1 o 9+0 

7 270K 

5 99 ESA Soe 1h sh fe eae Dow Key Ant. er Sensitivity Cont| 
Relay, Contact O01 AS) 
Normally Closed cE ali DHSS SS A ih nal rea Gt On 

10mf 

shielded leads on both of the switches and the — 
volume centrol. Make them plenty long and tie 
them back out of the’ way, temporarily. You can 

cut them to proper length later. 
The next step is to cut out a portion of the 

chassis in order to install our power transformer, 
and new sub chassis. Mark the top of the chassis 
¥,” from the edge, on all four sides, (up to the 
b.f.o. transformer) and cut out. (Refer to fig. 2 
and the appropriate photos.) This can be done 
by using a 1” Square chassis punch on each of 
the corners, a small hack saw, and a lot of elbow 
grease. After removing the cut-out portion, 
smooth and round off all four edges with a small 
file and emery cloth. The mounting of the trans- 
former is next and how it is done will depend 
upon which transformer you have selected. It 
must be sunk below the chassis just enough to 

clear the tuning shaft of the beat frequency oscil- 
lator by ¥%4 inch and yet no deeper than absol- 
utely necessary, because we must mount our filter 
choke, capacitors, power diodes and output 
transformer directly beneath the power trans- 
former. The brackets for mounting our trans- 
former, (see fig. 2), were made of #18 gauge 
sheet aluminum. Dimensions will again depend 
upon make and type of transformer used. 

Selecting a Power Transformer 

The power transformer used in the conversion 
was a surplus unit that fortunately contained the 

necessary 100 volt bias winding. Since there is 
no way of identifying it, a standard commercial 
transformer must be used. Suitable units are 
made by Merrit, Stancor and Triad but none 
have the required bias winding. This is provided 

for by connecting a 117 to 6.3 volt filament 
transformer (77, in fig. 1) to the 6.3 volt line 

and stepping it up to 117 volts. The current rat- 
ing may be very small, 1 ampere or less. 

Vio 
6BE6 

Prod. Det. 

\ Q 

rm 

Fig. 3—Modified diagram of the infinite impedance 2nd detector, Ist audio amplifier, noise limiter, 
product detector, A.M.—S.S.8.—C.W. switch and a.y.c. circuit. 
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The filament windings on the replacements 

are not adequate and must be supplemented by 
a separate filament transformer (T7,) with a 
rating of 6 amperes. This is the transformer 
shown in the rear of the underside view of the 
chassis. It has been wrapped in copper to help 
reduce the possible 60 cycle radiation into the 
antenna circuit. 
Now select a sheet of aluminum large enough 

to cover the remaining hole in the chassis. This 
will be the sub chassis containing six miniature 
sockets, three 9 pin and three 7 pin miniatures. 
These are for the two audio stages, squelch stage, 
2 voltage regulator tubes (OA2) and 1 spare 9 
pin miniature for possible future use. Drill the 
necessary holes for mounting all of the sockets 
and tie point terminals and wire up all of the 
audio, squelch and the voltage regulator stages 
before securing the sub chassis to the regular 
chassis. Allow plenty of lead length for connect- 
ing of grounds, filament and B plus voltages, as 
they can be cut to the desired length later. The 
sub chassis is then secured to the main chassis 
by six #6 quarter-inch long self-tapping sheet 
metal screws. 

We can now mount our filter choke on the 
inside edge of our main chassis. The dual section 
40 mf filter capacitor can also be mounted se- 
curely to the side of the chassis. The power di- 
odes are mounted on a small piece of micalex or 
other good insulating material, and the whole 
assembly is mounted on stand-off bushings on 
the side of the chassis. Wire up the rectifiers, 
power transformer and filter circuit and install 

the line filters and fuse holder. Now wire in the 
new power on-off switch and the power supply 
may be tested. Voltage will be quite high without 
a load, so I suggest a 15K 20 watt resistor be 
connected across the output filter during the 
voltage measurements. 

We are now ready to complete the wiring of 
the audio section. Finish wiring the two 0A2 
voltage regulators. The 10K 20 watt resistors can 
be mounted conveniently above the back of the 
main chassis. The squelch circuit can also be 
wired at this time, if desired. 

The squelch control potentiometer and its on- 
off switch are now mounted in place of the old 
SEND-RECEIVE SWITCH. Here, again, to avoid any 
sossible chance of hum pick up, all audio leads 
are run in shielded wire. You are now ready to 
check out the receiver with the new audio system 
and the new power supply. If you haven’t goofed 
somewhere it should take off and operate as 
before. 

Product Detector 

The next step is to install the product detector 
and modify T;. Remove the 6SJ7 b.f.o. tube and 

its octal socket. Unsolder the leads from the 
socket as they aren’t long enough to begin with. 
Substitution of a 7 pin miniature tube socket in 
place of the octal socket is accomplished by using 
either a small square sheet of aluminum or one 
of the Mallory metal mounting wafers used for 

The bottom view shows the location of the auxiliary 
filament transformer in the rear center of the chassis. 
To the left are the 2 ten watt resistors used in con- 
junction with 0A2 regulators and to the extreme 
right is the line filter mounted on standoffs. On the 
right hand lip of the chassis is the output transformer 

and towards the front, the filter choke. 

their can type electrolytic capacitors. They come 
in three sizes and are very well suited for adapt- 

ing small sockets to large holes formerly 

occupied by octal sockets. The MP-4 will ac- 
commodate both 7 and 9 pin miniature tube sock- 
ets by merely using a 12” or 3%4” socket punch to 

enlarge the existing hole. The socket can be sol- 
dered directly to the wafer after it has been 

correctly oriented for minimum lead length. This 
not only applies to the product detector tube, but 
to all other stages, particularly the new front end 
of the receiver. In most cases the original mount- 
ing holes in the chassis can be re-used if you 
position correctly before soldering. 

The shield can on Ts can now be removed in 

order to gain access to C49, the original plate 
voltage blocking capacitor, and to remove it en- 

tirely from the circuit in order to provide a d.c. 
return for the cathode of the 6BE6 product de- 
tector. However, this connection does not go di- 

rectly to ground. Remove this lead from its lug 
on the terminal board of the transformer and 
add a new lead about 12” long. This lead will 
connect to the top of R57; 500 ohm pot which we 
can now mount conveniently on a clear space on 

the rear lip of the chassis. Re-assemble the trans- 
former, taking care not to allow any internal 

shorts to exist. Refer to the schematic of V1 in 

fig. 3 and wire this stage. 

R.F. and Oscillator Section 

The r.f. section of the receiver has been 
modernized to accommodate modern miniature 
tubes. The high frequency oscillator and its cath- 
ode follower (V3 in fig. 4) are fed from the volt- 

age regulated 150 volt line of Vi¢. 
A 3 mmf negative temperature coefficient ca- 

pacitor is placed across the oscillator tank cir- 
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Fig. 4—Modified diagram of the Ist and 2nd r.f. amplifier, high frequency oscillator and mixer circuit. 

Chokes in the filament circuits improve the operation on the high end and stability is improved by 

voltage regulating the oscillator and use of a temperature compensated capacitor in the oscillator 

tank circuit. 

cuit but is not done until the next step when the 
tuning unit cover has to be removed. 

The second r.f. amplifier uses a 6BK7 and re- 

mains a grounded grid stage. The first r.f. stage, 
however, has been changed to a cascode ampli- 
fier which supplies increased gain with consider- 
ably less noise. This circuit follows the S-9er 
circuit?, Amperex has developed a new tube, the 
6922 dual triode especially for this type of circuit 
and it works exceptionally well in ours. This tube 
must be operated in accordance with the manu- 
facturer’s specifications in order to achieve 
maximum gain and uniform operation. It is 
rated at 114 watts plate dissipation, and the volt- 
age on each plate and the maximum current 
should be followed closely. Maximum current 
can be checked by breaking the plate voltage lead 
to this stage at point “X” in fig. 4, the schematic 
of the modified r.f. section, and inserting a 0 to 
SO milliameter. The reading should not exceed 
23 milliamperes. If the current is too high or too 
low the 2K resistor in. the plate voltage line must 
be changed until a satisfactory reading is ob- 
tained. The oscillator and mixer stages are now 
completed. The original 95 mmf capacitor cou- 
pling the oscillator to the mixer is used again in 
our modification, so use care in removing and 

resoldering it. Keep the heat away from the ca- 
pacitor by allowing the long nose pliers to dis- 
sipate it. 

The filament chokes and bypass capacitors are 
installed. The chokes are made of #18 enamel 

covered wire, close wound on a 34,6” diameter 
form, 2() turns per coil. These help somewhat in 
increasing the high frequency performance of 
the receiver at the high frequency end of the 
dial. Realignment of the new r.f. section will be 
necessary and will be covered later. 

3Kyle, J., “More On The S-9er, Mark II’, CQ, Dec., 
1959, p. 38 
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Antenna Trimmer, IF Gain, Crystal 
Calibrate Switch 

The installation of the antenna trimmer is next 
on the agenda and we begin by removing the 
front panel. Remove all dials and pointer knobs, 
screws and brackets holding the panel. Carefully 
remove the S meter. While the panel is off, drill 
new holes for the antenna trimmer shaft bushing 
and the 100 kc erystal calibrator switch, SWe. 
Also remove the old on-off power switch and its 
wiring, and in its place install a new 5000 ohm 
pot. This is our new if. gain control. Connect 
three long color coded wires to the terminals 
before installing and wire them later as shown 
in fig. 6. 

Center the hole for the antenna trimmer above 
the main tuning dial escutcheon plate, midway 
from the top of the panel. Center punch and drill 
a ¥%” diameter hole. The hole for the 100 kc 
crystal calibrate switch, SWe can be located and 
drilled at this time. It should clear the dials 
and the front edge of the chassis by at least %4”. 
Drill a %” diameter hole approximately 1144” 
above the center line of the hole formerly oc- 

cupied by the old A.c. ON-OFF switch. Solder 
two lengths of hookup wire to the switch before 
mounting. Leads should be approximately 24” 
long after twisting together. They can then be 
extended up behind the panel along the top left 
edge of the tuning unit. They are held in place 
along the edge of the tuning unit by small plastic 
cable clamps secured by the four cover plate 
mounting screws and small washers. 

We next remove the top cover plate on the left 
side of the tuning unit. Install the 3 mmf zero 
temperature coefficient capacitor across the main 
oscillator tuning capacitor as shown in fig. 4. 
Now solder a short piece of hookup wire to the 
stator connection of the large tuning capacitor 
of the Ist r.f. stage. Replace the cover tempo- 
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Fig. 5—Mounting bracket for the 
antenna trimmer. 

rarily and make a pencil mark directly over the 
connection. Drill a %4” hole and insert a small 
rubber grommet. Make a right angle bracket as 
shown in fig. 5. Use a piece of scrap aluminum, 
3” x 1%” x 1%”. Drill two holes for mounting, 

using a number 31 drill. Drill one 36” hole for 
mounting the variable 35mmf antenna tuning ca- 
pacitor. Mount the bracket on the cover, using 
¥4” 4-40 machine screws, nuts and lock washers. 
Make sure the top surface of the tuning unit has 
been scraped clean of the coating of moisture 
fungus proofing. Now mount the variable on the 
bracket and replace cover and all of the screws 
removed. You can now replace the front panel 
after everything has been assembled. Install a 
flexible coupling between the antenna trimmer 
and the %” brass tuning shaft. Install the panel 
bushing and the second short piece of 4%” brass 
shaft. Connect the two brass rods with a 44” uni- 
versal coupling. A second coupling may be used 
as a stop and mounted directly behind the panel. 
Install the knob and you have an antenna tuning 

capacitor. The Ist r.f. coils must be modified to 
accommodate this new capacitor but we will 

leave this to be done in a later step. 

Infinite Impedance 2nd Detector, 
Audio and Noise Limiter 

Our next operation is the rewiring of the old 
6H6 diode 2nd detector and noise limiter circuit 
to an infinite impedance detector and first audio. 
Remove the late i.f. transformer (7T;) from the 

chassis and take off the shield can. Remove all of 
the components on the mounting board except 
the small 5.5 mmf capacitor, the variable capac- 
itor and the i.f. coil. Connect as indicated in 
fig. 3. You will now have five leads coming from 
the if. unit. If the original leads are too short 

this is a good time to install longer ones. Replace 
the 6H6 detector with a 6SN7 or 12AU7, and 
wire as shown. One triode section is our new in- 
finite impedance 2nd detector, and the other half 
the new first audio amplifier. Install the auxiliary 
volume control in the rear of the chassis along 
side, or near to, the 500 ohm pot. At the same 

time remove the meter zeroing pot, R41, and in- 

stall it on the rear lip near the other two. These 
controls, once set, need not be touched again. 

We also use a 6SN7 or 12AU7 in the noise 
limiter in place of the 6N7. Wire the socket as 
shown in fig. 3. This must be done prior to in- 
stalling the 1 megohm variable threshold pot and 
the on-off switch. Next, remove the old ANL 
switch and shaft. Replace it with the 1 meg pot. 

Install a 14” shaft coupling on the arm of the pot. 
Cut off enough of the old shaft so that the pointer 
knob will clear the panel by 48”. 

Top view showing the new miniature tubes in the 

front end to the left of the tuning unit. They are 

from front to back, 12AX7, h.f. oscillator, 12AX7 

mixer, 6BK7 2nd r.f., 6922 Ist r.f., 12AU7 a.n.l. 

To the rear of the 12AU7 is the old 6H6, Vg. The 

6H6 is replaced by a 12AU7 or 6SN7 and is the new 

a.m. detector and first audio. This modification was 

not yet made when the photos were taken. The 

power transformer may be seen at the lower right 

mounted low enough to clear the b.f.o. shaft. Behind 

the power transformer is the audio sub-chassis with 

the left row of tubes (from front to rear) being, 

12AU7 audio, 12AX7 squelch and spare socket. 

The right row is 6AQ5 output, OA2 and OA2. To 

the rear of the sub-chassis is the new product de- 

tector Vio, 6BE6. The new antenna trimmer may 

be seen mounted on the left side of the tuning unit. 

To the rear of the capacitor is the crystal calibrator, 

We now have a new noise limiter which 
really works, plus a new infinite impedance 2nd 
detector. This circuit will have to be realigned, 

and after completion it will be found that the i.-f. 
selectivity has been improved considerably be- 

cause the detector does not load the secondary 
winding of the last if. transformer, 74. We no 
longer need a diode detector; it is a mystery why 

one was ever used. 
We use a diode, Vj2, to provide our a.v.c. 

voltage. Make sure the a.v.c. switch is rewired 

correctly. Replace Ri9, (a 1 or 2 megohm re- 
sistor) with a 10 megohm resistor. Check and 
make sure your bias voltages are correct, /.e., 
—3 volts and —50 volts. Be sure and ground the 
unused contact on the AVC ON-OFF switch. 

A 6AC7 is substituted for V11, a 6SK7, pro- 

viding additional gain in the a.v.c. amplifier 
stage. No other modifications are made at this 

socket. 

100 KC Crystal Calibrator 

You can next assemble, build or buy, one of 

the many crystal calibrator units now sold by 
several manufacturers. It can be placed conven- 
iently close to the antenna trimmer capacitor by 
mounting the unit on a small sheet of aluminum 
slightly longer than the calibrator base. The 
aluminum bracket is drilled so that the holes 
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Output 

Ca 

NSE craic} = 

‘B 

Fig. 7—Pictorial of the “T Notch” filter layout and 
wiring. 

match those of the two holes on the left rear of 
the r.f. tuning unit. The two 4-40 binder head 
screws should hold the unit securely in place. A 
small socket is installed in the hole formerly used 
by the tuning meter pot. The hole may be en- 
larged to accommodate the miniature socket, if 

necessary. The one used in our case was an Am- 
phenol miniature hexagon, series 126, 4 pin, cat. 
no. 28J740. It requires a 34” diameter hole. Con- 

nect B plus, B— and 6.3 v.a.c. to the socket. 

B plus 150 to 250 volts is wired through the CALtI- 
BRATOR ON-OFF SWITCH SW65. A small three con- 
ductor cable made of hookup wire and a match- 
ing 4 connector plug is connected to the cali- 
brator unit. This switch now applies B plus to the 
calibrator unit. The calibrator output wire is ca- 
pacity coupled to the antenna trimmer by wrap- 
ping 2 turns around the lead coming through the 
grommet. 

“T” Notch Filter 

The “TI” notch filter was installed after the 

photographs were taken, however, it is presented 
for those who desire to build and install one in 
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their receiver. The entire unit is assembled in a 
small aluminum midget chassis, 256” x 234” x 
144” and mounted directly behind the panel, cen- 
tered midway between the top of 7; and the top 
of the panel. The circuit is shown in fig. 6 and lay- 

out in fig. 7. It is held in place by the 5000 ohm 
notch depth pot and two 8-32 machine screws. 
All of the components will mount inside of the 
chassis. The s.p.s.t. switch is also mounted on 
the notch depth pot. The variable inductance is 
a North Hills 1000-N. The capacitors are 270 
mmf silver mica type. The small Switchcraft 

phono plug and jacks were used for connecting 
the unit in the circuit. The coil can be peaked 
with a signal generator once the set is function- 
ing. 

Converter Stage 

After all of the modifications were completed 
and the set was realigned and checked out, it was 
our desire to increase the frequency range of the 
receiver so that we could also enjoy the 10 and 
15 meter bands. The h.f. converter was patterned, 
circuit wise, after the “Bonus 10-15 meter Con- 
verter,” described in OST*. It was built with 

slight modifications, such as an r.f. gain control 
in the cathode of the r.f. amplifier, and an an- 
tenna transfer switch for switching the unit in or 
out of the antenna circuit when not in use. 

RF and IF Alignment 
The if. transformer JT, will require realign- 

ment because of the modifications to the 2nd 
detector stage. The secondary is not loaded 
nearly as much as before. The alignment can be 
accomplished quite easily, by using a signal gen- 
erator tuned to the center of our if. frequency, 
465 kc, or by tuning in a strong, steady carrier 
such as a local broadcast station and adjusting 

4McCoy, L. G., “The ‘Bonus’ 21-Me. Converter’, QST, 
Oct., 1958, p. 33 



‘a The front view shows few changes. 

The control functions to the left of 

the main tuning dial are unchanged. 

Above the tuning dial is the antenna 

trimmer. Below the bandswitch is the 

100 kc calibrator switch, the new i.f. 

gain control and the sensitivity con- 

trol. The switch to the right of the 

bandspread knob is now the A.M.- 

s.$.8. made selector while above the 

audio gain knob is the new squelch 

control. The notch filter, added after 

this photo was taken is located above 

the crystal selectivity switch. 

the tuning capacitor for maximum reading on the 
S-meter. An attempt to realign the entire i.f. sec- 
tion is not advisable unless you have the instruc- 
tion book, access to a f.m. or TV alignment 
generator and oscilloscope. However, if you are 

a purist and must try, follow the procedure as 

outlined by L. E. Geisler, in the December 1957 
issue of CQ, on page 32. 

Ist RF Stage Coil Modification 

After the set has been checked over and given 
its smoke test, all the mistakes and omissions 
corrected, and signals are pounding in very well, 
you are ready to proceed with the alignment of 

the r.f. section of the receiver. All that is neces- 
sary is a signal generator which can be tuned to 
2.5 mc. Turn on the signal generator or fre- 
quency meter and let it warm up for several 

hours. This also applies to the receiver. While 
this is going on, there is still work to be done. 
Turn the receiver over on its left side, (uggghh). 
Remove the bottom plate from the r.f. coil hous- 
ing assembly. Now locate the three h.f. Ist r.f. 
coils. They are along the rear wall. Remove the 
6-32 machine screws holding the antenna coils. 
Pull the antenna coil away. The Faraday screen 
will also come away with the antenna coil ex- 
posing the Ist r.f. grid coil. Do one modification 
at a time. Starting with the 2.5 mc. coil, unsolder 
the wire which runs from the top of the coil, the 
end facing you. Pull the loose end through the 
two holes in the coil form. Remove three turns 
of wire from the coil and push the wire back 
through the two holes, pull tight, clean the 
enamel from the end of the wire and resolder. 
Apply some coil dope to the coil and reassemble 
the tuning unit. Proceed to the 5-10 me r.f. coil 
assembly. Repeat the procedure, only this time 
remove only two turns. Then proceed to the 10- 
20 me coil; this time remove only one turn but 
do not cut it off. Excess wire is now formed on 
the inside of the coil form in the shape of a cir- 
cular loop as large as the inside diameter of the 
coil form. Poke the end of the remaining length 
of wire through one of the holes and resolder the 
wire to the original connection. You now have a 

circular turn of wire, which can be rotated, in- 

side of this coil form. By rotating the turn of 
wire, you will be able to tune the Ist r.f. stage to 

resonance when the antenna trimmer capacitor 

is set at mid range. Cement the coil in place and 
reassemble the r.f. unit. You will now have an 
antenna trimmer capacitor which will really 
peak each signal right on the nose. The capacitor 
will peak at mid range on all three bands. 

If you have checked the performance of the 
receiver before making this modification, try it 
again and you will be amazed at the overall im- 
provement. Before making this change, a signal 
from the signal generator was used as a reference 
signal. The generator frequency was set to the 
center of each of the three amateur bands, e.g., 

75 meters: Set the receiver band switch to the 
2.5 me-5 mec band. Adjust the output frequency 
of the generator to 3.8 mc. Tune in the signal on 
the receiver and adjust the generator output or 

coupling so that the receiver signal as indicated 
by the S Meter reads S5. The modifications were 
then made, and after completing, the receiver 

was again tuned to the generator frequency. An 

increase of 3 to 4 S units was noted on all three 
bands. This has been the average improvement 
on all of the conversions which have been made. 
It certainly is a worthwhile improvement, well 
worth the short time required to make it. 

RF and Oscillator Alignment 
In order to complete the alignment of the os- 

cillator and the r.f. stages, it is suggested that the 
procedure outlined by L. E. Geisler be followed 
without deviation. Also it is imperative that the 
signal generator output frequency of 2.5 mc be 
rechecked against WWV each time, before pro- 
ceeding to the next high band. We might add, that 
in our case, both the receiver and signal genera- 

tor were left on overnight, before starting the 
calibration of the r.f. stages. If this procedure is 
followed, the receiver calibration will be as ac- 
curate as it is humanly possible to read the cali- 
bration of the dials. NOTE. It is especially im- 
portant to set the newly installed antenna trim- 
mer capacitor to its mid position before the final 
alignment of the first r.f. stages. Make sure all of 

the tube shields are in place. 

S Meter Circuit 

The completed modifications on the a.v.c. de- 
tector V1 changes the circuit slightly, and now 
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R41 acts as a sensitivity control across the meter. 

If a signal generator with a calibrated output is 
available, the meter adjustment can be set to cor- 
respond to the calibrations of the meter. Or if a 
suitable generator is not available, one may use 
a strong signal, such as a broadcast station or 

short wave station, to calibrate the meter; e.g., 
adjust the pot R4; until the meter just pins on an 
extremely strong signal. The meter will read 0 

with no signal in. 

T; Tuning 

After modifying the b.f.o. transformer T;, it 
will be necessary to retune the transformer to the 

if.frequency. The modification on the coil con- 
nection changes the frequency slightly. It will be 

necessary to center the b.f.o. tuning capacitor 
and make sure the pointer is also in mid position. 
With an insulated screw driver adjust the vari- 
able padder capacitor C4g to exact zero beat with 
an incoming signal. Once this adjustment has 
been made it will be possible to receive c.w. and 
s.s.b. signals. All that remains for s.s.b. reception 
at its best is the proper setting of R57. Tune in 
a good strong s.s.b. signal, free of interference, 
and slowly rotate the arm of R57 until the re- 

ceived signal reaches maximum volume and min- 
imum distortion at the same setting or time. 

Muting Circuit 

The muting ciruit is extremely simple and 
quite adequate, utilizing the —22.5 volts for bias 
on the Ist r.f. stage and the 2nd audio amplifier 
stages. The applied increase in bias cuts off the 
plate current of the Ist r.f. amplifier, and 2nd 
audio stages. The relay terminals E2 were used 
and rewired for proper connection to our coaxial 
antenna Dow relay. 

The complete modification took many eve- 
nings, and lots of hours of work, plus a couple of 
long week ends at the home of W2CLG. Most of 
the work was accomplished, however, on a small 

kitchen table in a Brooklyn apartment. There- 
fore, anyone having a good work bench, plus 
the normal amount of hand tools and necessary 
equipment, will find the project much easier. The 
entire cost of the receiver modification, including 
the h.f. converter, was just under $100.00 and all 

can be accomplished for considerably less if 
there is a good supply of parts already on hand. 
Only the best of components were used. All disc 
type capacitors were the 600 volt rating. Other 
capacitors, such as filter capacitors and the large 
bypass capacitors, were either the molded type, 
or metal can type, with the highest possible 
working voltage. Multi-section filter capacitors 
were used wherever possible to conserve space. 

This modification has been one of the most 
interesting, constructive and challenging projects 
undertaken, and once completed, you too will 

have a receiver which will stack up alongside 
the best of them. It is now a pleasure to operate 
on c.W.-a.m. or s.s.b. and the stability is excellent. 
Too, with the addition of the h.f. converter, we 
are now able to cover the high frequency bands. 
The addition of a crystal controlled converter 
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further adds to the stability of the h.f. bands. The | 
signal to noise level has been greatly improved. 
On the 75 meter phone band, on a Sunday after- 

noon, we can now copy an S-1 signal Q-5. In 
addition to covering all the h.f. Amateur bands, 
we can also cover all of the commercial frequen- 
cies as well as the MARS frequencies. We hope 
you will enjoy your newly rejuvenated receiver 

for many years. 
While you are working on your receiver, per- 

haps other improvements and modifications will 
come to mind. The front panel appearance has 
been changed very little. The main difference is 
the addition of the new controls. A new band set 
dial and band spread dial were added. These 
were the 214” Crowe instrument dials calibrated 
0-100 in 360°. They add to the appearance and 
help calibration. Duplicate pointer knobs were 
available on the surplus market. 

Credits 

I would like to offer profound thanks to all 
those who have helped with suggestions and en- 
couragement. Special thanks to Mr. Carol Freed 
for his very kind and able assistance and advice 
in the use of the 6922 Amperex tube used in the 
Ist r.f. stage, and suggestions which helped us in 
our simplified muting circuit. A special kind of 
thanks to Lew for his splendid critical comments, 
encouragement and suggestions, and for the use 
of the many pieces of test equipment and bench 
facilities required in the final completion, align- 
ment and testing of the completed receiver (and 
also for the many cold bottles of nourishment 
during the day, and the hot coffee during the 
late hours). 

To those of you I may have tempted, I offer 
you the best of luck. Many long hours of good 
listening and good hunting. May all of you make 
DXCC. See you all from Greenland! _ 

Ham Hints 

Easy To Use Soldering ‘Coil’ 

Solder is much handier to use when you wrap it 
into a spring-like coil as shown. You can use it like 
a “‘pencil’’ and pull out more solder as needed. 
Form the coil by wrapping the solder around a 
wooden dowel, pencil, or other round object. 



Automatic Antenna Switching 

Ronald L. Ives 
2075 Harvard St. 
Palo Alto, Calif. 

A simple and effective relay system to insure that the antenna 
is connected to the operating receiver and if no receivers are 

operating the antenna is grounded. 

> 
pecs in the “good old days” of radio, when 

vacuum tubes had an extra filament lead 
coming out the side, it was customary to discon- 
nect the antenna from the receiver, and to ground 
the antenna whenever the receiver was not in 
use. This laudable practice has now been aban- 
doned at most installations, a majority of oper- 
ators depending on either a lightning arrester or 
luck to protect the equipment from atmos- 
pherics; and upon some special angel to pre- 
vent antenna coil burnouts from strong local 
pickups. 

The advantages of an antenna grounding 
switch can now be obtained automatically by 
use of a small relay in place of the massive cop- 
per and slate Murdoch switch which formerly 
graced one wall of the radio shack. Simplest 
circuits, involving one receiver and one an- 
tenna, comprise fig. 1. In these circuits, when 

Receiver 

Receiver "Lightning 
Ground" 

\ 

DP.D.T. 
Relay 

Fig. 1—Three simple antenna grounding circuits. 

the relay is energized, the antenna is connected 
to the receiver; when the relay is not energized, 

the antenna is grounded, and the antenna ter- 

minal of the receiver is also grounded. 

Where several receivers normally operate 
from one antenna, the control circuitry be- 

comes slightly more complicated, but ground- 
ing of the antenna when no receiver is in opera- 
tion, and connecting any and all receivers in the 
system to the antenna at will, is still possible, 
as in fig. 2. In this circuit, when the relay cor- 
responding to any receiver is actuated, that re- 
ceiver is connected to the antenna, and the 
antenna is removed from the ground line. More 

than one receiver can be connected to the an- 
tenna at one time, if desired. 

Receiver , 

Receiver. 

Receivers 

Fig. 2—Antenna switching circuit for use with sev- 

eral receivers. When no relays are energized all 

the antenna terminals are grounded as well as 

the antenna. 
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Dipole and other specially-connected anten- 
nas can be automatically grounded by a rather 
obvious extension of the circuits shown. 

Whatever the automatic grounding and con- 

necting system used on an antenna, it is advisa- 
ble to also use a lightning arrester as called for 

by either the Underwriters’ specifications or the 
local electrical code. In some instances, your in- 
surance is void if you do not follow the codes. 
Additionally, in areas subject to frequent elec- 
trical storms, dust storms, or blowing snow at 

low temperatures, a neon static drain, and a d.c. 
isolating capacitor, are desirable antenna ad- 
juncts. Whereas a standard lightning arrester 
willnot conduct until the antenna system is 
5,000 or more volts above ground, a neon static 

.01-600V 
To. 

Receiver 

"Lightning. NE-16 
Arrester'' "Static Drain” 

Earth 
Ground 

Fig. 3—A recommended antenna protection circuit 

frequently used in military circuits. 

drain will “fire” at about 75 volts. The circuit 
of this additional protection, which will be fa- 
miliar to many who have used military commu- 

nications equipment, is shown in fig. 3. 

Current to operate. the antenna switching 

relay is controlled from the receiver, and can 

usually be obtained from the receiver quite eas- 

ily. A 115 volt a.c. relay shunted across the 

receiver power transformer primary functions 

beautifully, as does a 6.3 volt a.c. relay shunted 

across the filament circuit. In each case, the 

relay is actuated whenever the receiver is 

turned on. ~, 
In communications receivers equipped with a 

“standby” switch, which opens the plate supply 
in “standby” position, a d.c. relay having a suit- 
able pull-in current rating can be wired in series 
with the negative return to the transformer. 
The small voltage drop caused by insertion of 
the relay resistance can usually be made up by 
increasing the size of the first filter capacitor. 
In some receivers, a suitable relay can be con- 
nected in place of the last audio stage cathode 
resistor. With both of these connections, the 
antenna is disconnected from the receiver, and 
grounded, whenever the receiver is switched to 

“standby” position. 
With any of these circuits, or of their numer- 

ous rather obvious alternatives, the receiver is 
protected from all sorts of antenna pickup 
whenever it is turned off; is automatically con- 
nected to the antenna when it is turned on, and 
in multiple receiver setups, only the operating 
receiver is connected to the antenna system. 

ALPH Thomas KH6UK and John Chambers, 
WONLZ were recently awarded the 1960 

annual Edison award for their outstanding 
achievement in v.h.f. communications on 144, 

220, and 432 mc. The principal speaker at the 
dinner held in Washington, D. C. February 23, 
was Frederick W. Ford, Chairman of the Federal 
Communications Commission. The following are 
excerpts from his address. 

«, . We have had a businessman and a railroad 

dispatcher, [as award winners], an electronics 

teacher and a blind night school teacher, a food 

broker and a Bible student, an eighteen-year-old 

boy and, yes, even a housewife. Tonight we add a 

communications engineer and an electronics expert. 
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Edison Award to WONLZ and KH6UK 

This varied group of amateurs proves that amateur 

radio reaches all strata of the American way of 

life, a fact which to my mind, is one of the most 

edifying characteristics of the amateur service. 

“Adding a touch of novelty, and most deservedly 

so, tonight we honor a joint accomplishment with a 
joint award. For it was the efforts of two amateurs 

which made the most important amateur radio 

accomplishment of 1960 possible. Like our original 
amateur pioneers, Ralph Thomas and John Cham- 

bers entered the wilderness of radio wave propa- 

gation. 

“Much like the early days when the amateur 
proved that long distance transmission below 200 

meters was possible, so have John Chambers and 
Ralph Thomas established the possibility of com- 

munication over a distance of more than 2500 miles 

entirely within the earth’s troposphere on 144, 222 

and 432 megacycles. We know that this accomplish- 

ment far exceeds any records previously established 

by other amateurs for this mode of radio wave prop- 

agation, and, to our knowledge, it also greatly ex- 

ceeds any known records established by private 

laboratories or government-sponsored projects. 

“On behalf of the F.C.C., I commend Messrs. 

Chambers and Thomas for the vision, ingenuity and 

perseverance which they have applied toward the 

accomplishment for which we honor them here 

tonight. It is performance such as this which con- 

firms our belief in the value of the radio amateur to 

his country and makes our task at the Commission 
well worth the effort’. 

L. Berkley Davis left, General Electric vice-president, 
presents trophies to John Chambers, W6NLZ and 
Ralph Thomas, KH6UK, joint winners of the 1960 

Edison radio amateur award, 



- Resonance Trouble 

Herbert C. Hartman 
Lt. Col. USAFR—Ret. 

Harvey Cedars, New Jersey 

HINGS were nicely simmering down around the 
} QTH at Harvey Cedars, and the XYL was 

beginning to accept my ham activities as a way 
life. Slightly eccentric, she said, but after all, there 
» oddballs and beatniks and such, and if I was 
ywing senile, she guessed she’d just have to put up 
hit. 
Then I had to go and do it again! 
Many times I have been a bit envious of those 
thren who have hams for wives, but after care- 

analysis, I am convinced that the old fashioned 
e that doesn’t know r.f. from the daily double is 
far the best bet. 
Not that there is anything wrong with my wife’s 
.! Far from it! Let’s just say that scientific 
gress has not caught up with her femininity, and 
it go at that. 
Actually, the real instigator of the mess that I got 
» was Ray Morris, W2QYS, of Harrison’s who 

1 me the Collins 30 S-1 Linear. He knew how I 
about that rig from watching me drool over it, 
every time I dropped into the store in New York, 
would show me some new feature that he’d just 
sovered’. What a salesman! 
’m reluctant to tell you how I actually financed 
: deal, but don’t be surprised if you see my QTH 
nged to the county poor-house. 
didn’t take me long to realize that 20 amps at 

| volts is a lot of juice, and although I hadn’t 

‘red on re-wiring the house, that’s the way the 
- bounced. (Sometimes I think that one of those 
/nces must have caught me in the head!) 
Vell, I finally got everything set, and almost got 
‘rig tuned up on 20 when the 15 meter trap let go. 
_ a split second I really thought that the top sec- 
| of my two band vertical was going into orbit, 
' that eliminated 20 right then and there. 
(Oh well, 15 is the best band anyway,” I thought, 
yeing an expert by now, it only took two days to 
Ast what was left of a four band vertical to 15 
lusively. 
the radials which I had installed were low-slung 
close to the ground, and I carefully pruned and 
isted them for the best s.w.r. 
\owever, to my painful surprise, I found that a 
of r.f. at the end of those innocent looking booby- 

's offered no loving caress. 
phis worried me more than a little, because it 
| bad enough to have my neighbors fall over them 
jn they came for a visit, but if they were ‘hot’ to 

t, I was really in for trouble! 
(> off came the radials. 
ty combining a ground-mounted antenna with a 

tuned ground-plane, and the fact that the ground 

rod was in tide-water, made the s.w.r. meter a very 
nice tide-gauge. This new arrangement didn’t help 
things a bit, but the rig sure got out. I honestly be- 
lieve that even a peanut-whistle could raise DX at 
my QTH, tide and s.w.r. notwithstanding, although 
no One can deny that a gallon sure packs authority! 
Even the local cop, who used to be a good friend, 
now gives my house a dirty look when he drives past 
with his squelch turned all the way up. 

However, as time went on I began to miss some 

of my friends on 20. Every now and then I would 
switch bands on the receiver and a deep sense of 
futility would set in whenever I'd hear a CQ. At 
those times I felt as though I were on another planet. 

The answer was obvious—put up another vertical. 
But where? No one has ever accused me of being 

a coward, but after past experience with the XYL, 
I was taking no chances, and this new location was 

going to be well thought out. 
My grandson provided the answer when he flushed 

his plastic submarine down the bathroom fixture and 
I had to open the cess-pool in back of the house and 
run a snake up into the soil pipe to get the “Nautilus” 
off a reef. 

Now, the QTH is on an island and the elevation 
is extremely low. You can reach salt water any 
place by just digging to a depth equivalent to the 
tide level, and this tide business gives rise to a very 
uncertain SWR, because of the varying height of the 
reflecting plane. However, I suddenly realized that 
over the years, the level in the cess-pool had re- 
mained fairly constant. Here was the perfect answer. 
Drill a hole in the concrete top and drive a length 
of pipe down through the bottom and mount the 20 
meter antenna as a ground-plane affair. Perhaps a 
bit close to the house, but you can’t have everything. 
I even cooked up a sleeve arrangement for adjusting 
the ground portion of the pipe. I'll admit it was a 
little messy getting the coax in, but when did that 

ever stop a ham? 
The XYL watched the proceedings with one of 

those expressions that sort of raises the hair on the 
back of my neck, but I think she conceded that as 
long as I had to put another one, I had picked the 

least objectionable location. 
This time I had very little trouble getting the 

antenna to resonate. For once the mathematics 
worked out in practice, and a little adjusting of the 

“Rube Goldberg” sleeve did the trick. It was so easy 
that I was wishing for another cess-pool for a 40 

meter set-up. 

[Continued on page 116] 

April, 1961 © CQ e 49 



50 

The Single ‘Tube Product Detector 

Commander Paul H. Lee, USNR, W3JHR 
5209 Bangor Drive 
Kensington, Md. 

Don't trade your receiver in just because you think it is not 
suitable for sideband. Here is a simple modification that will 
provide a product detector and crystal controlled b.f.o. No 
outboard chassis or major structural changes are required and 
while designed for the Collins 51J-2 the circuit is applicable 

to most other receivers. 

‘f [ HE number of amateurs using single side- 
band is steadily increasing. More and more 
are seeing the light and are converting to 

this power-saving and spectrum-conserving 
moue of communications. To this I say a 
hearty “Amen!” The commercial companies 
and military systems have been using this 

method for years, and it is about time that the 
amateur fraternity caught up with progress, es- 
pecially in view of our increasing numbers and 
dwindling spectrum space. This article is writ- 
ten to help the newcomer solve his single side- 
band receiver problem. 

It is possible to receive single sideband on an 
old receiver that is satisfactory for c.w. or a.m., 

by turning on the b.f.o. and then reducing r.f. 
gain to the point where the signal is readable. 

Of course increased audio gain is required. Also, 
this method results in a considerable loss in sen- 
sitivity, since it is no longer possible to run the 
r.f. stages wide open. This situation is due to 
the fact that the diode detector is not designed 

for this mode of operation, and that b.f.o. in- 

jection level is insufficient. The i.f. signal must 
therefore be reduced to a very low level. Also, 

even though the desired i.f. signal may be suffi- 
ciently reduced, a strong undesired signal on an 

adjacent channel may be rectified, giving rise 
to interference that will be quite severe. 

It is difficult to obtain the full benefits of 
single sideband reception under such make- 
shift conditions. A product detector is a neces- 
sity if one is really seriously interested in single 
sideband work. Unfortunately many receivers 
of recent, modern design do not contain prod- 
uct detectors. But instead of trading in that old 
receiver, why not make a simple modification 

to bring it up to date? It is very simple to in- 
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stall a product detector without cutting holes 
for additional tube sockets, making outboard 
adapters, or changing receiver circuitry materi- 
ally. Many product detector circuits use several 
additional tubes, but the circuit described here 
requires no additional tubes, not even a socket 
change. 

The station receiver at W3JHR is a Collins 
51J-2 which is an excellent set for amateur and 
general coverage use. The commonly used 75A- 
series is quite similar to it, but is designed for 

those who like to be “partially blind,” confining 
their listening to the amateur bands. The inher- 
ent long and short-term frequency stability of 
the Collins p.t.o. used in these sets is excellent. 
The accuracy of dial calibration and ease of | 
tuning makes these receivers ideally suited for 
single sideband use. However, the product de- 
tector is a very desirable modification, and the 

conversion is easily done by changing the b.f.o. 
tube to a 6BE6 product detector. The original 
b.f.o. circuit of the 51J-2 is shown in fig. 1. 

Fig. 1—Original b.f.o. 

A Standard Hartley is 

front panel B.F.0. PITCH 

circuit of the Collins 51J-2. 

used with Cj acting as the 

control and Sj B.F.0. ON-OFF. 



Fig. 2—A 6BE6 replaces 

the original 6BA6 and the 

oscillator section of the 

tube acts as the b.f.o. The 

if. signal is fed to the 

mixer grid. Switch Sy, 

formerly B.F.O. ON-OFF, is 

now AM-SSB. 

Detector 

To Audio 
Stoge 

+300V 

Conversion Circuit 

The simple conversion to a self-excited prod- 
uct detector is illustrated in fig. 2. The 6BE6 is 

used in a mixer circuit. Its screen acts as the 
» anode for the oscillator section of the circuit, 
with the existing b.f.o. coil and capacitor being 
used as the oscillatory circuit. The i.f. signal is 
fed into the injection grid. The values of the 
injection grid bias resistor, and of the screen 

dropping resistor are adjusted to give distor- 
tion-free product detector reception of single 
sideband signals. This can be checked by killing 
the oscillation in the 6BE6. This is most easily 
done by shorting cathode to ground. Without 
oscillation, there should be no audio output 
from the product detector while receiving sig- 
nals of any type. 

Conversion 

| The actual physical changes involved in the 
/ receiver are few. The tube substitution of the 
6BE6 for the 6BA6 b.f.o. requires no socket 

| change, only rewiring. The b.f.o. can is left 
' alone. The b.f.o. on-off switch on the panel is 
_ replaced with one having an extra set of con- 

tacts which are used to switch the audio stage 
| from the a.m. detector output to the product 
detector output, simultaneously with the appli- 

‘cation of plate voltage to the 6BE6. This 
/ switch is S: in the circuits. The additional 
. audio wiring to this switch should be done with 
| shielded wire to avoid a.c. or r.f. pickup. 
| It is also necessary to slow down the a.v.c. 
action by changing the time constant of the cir- 

. oa SE A ee 

| 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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cuit, so that the a.v.c. rides along on the peaks 
of the single sideband signal. In my 51J-2 this 

is done by changing the value of Ris to 5.0 
megohms. The reader will have to check out the 
a.v.c. circuit of his own receiver and make the 
necessary adjustments to the time constant 

R-C circuit. Thus the r.f. gain can be left wide 
open. 

The modifications described above can be ap- 
plied not only to the Collins series of receivers, 
but also to other makes as well. The b.f.o. cir- 
cuitry may vary somewhat, but with a bit of 
ingenuity the reader can adapt this principle to 

his own set. Whatever the b.f.o. tube, it would 

be desirable to make a substitution that would 
not require a socket change, such as a 6BE6 for 

a 6BA6, or a 6SA7 for a 6J7 or 6SJ7, etc. 

Crystal Controlled B.F.O. 
If one wishes to carry the conversion a bit 

further and obtain a more sophisticated prod- 
uct detector, it may be crystal controlled. I did 

this to my 51J-2, to remove the only possible 

source of frequency instability in single side- 
band reception. Three crystals were used in the 
circuit shown in fig. 3. These are surplus FT- 
241-A low frequency crystals, for channels 359, 
361, and 360. Their respective frequencies are 

498.612, 501.388, and 500.000 ke. The 51J-2 i.f. 
frequency is 500 ke, and this choice of crystals 

provides for reception of upper or lower side- 
band, in addition to providing a crystal right on 
if. frequency for c.w. work or for frequency 
measurement. 

[Continued on page 118] 

Fig. 3—The same circuit 

as fig. 2 except that the 

b.f.o. is crystal controlled. 

Crystals Yy and Y3 are 

for the upper and lower 

sidebands and Yg is on 

the i.f. frequency for c.w. 

reception. Switch So is 

mounted where Cy was 

formerly located. 

Detector 

To Audio 
Stage 

+300V 

Y, = Channel 361-501.388 KCS. 

Yo = Channel 360-500.000 KCS, 

Y3= Channel 359- 498.612 KCS, 

April, 1961 e CQ e 



Power Supply Regulation 

Paul Barton, W6JAT 
P.O. Box 1278 

970 McLaughlin Ave. aye 
San Jose 8, Calif. 

A discussion of the basic principles of power supply regulation 
and some techniques for improving it. | 

men, not necessarily beginners, who do not 
know how to get good power supply regula- 

tion. It is really quite simple and is covered in all 
the amateur handbooks. Did I say everyone is a 

dummy? Well, I didn’t mean to be quite so blunt, 

but—aren’t we? 

I am often surprised by the number of radio 

Capacitive Filter 
To begin with, a capacitor across the output of a 

rectifier system with no load (fig.1) will charge up 
to a d.c. voltage equal to the peak voltage of the 

a.c. input. This peak value is 41% greater than the 
reading on the usual, or r.m.s. reading, a.c. volt- 

meter as shown in fig.2. 
As a heavier and heavier load, R in fig. 3, is 

placed across the capacitor, the d.c. output will 
drop back towards 90% of the a.c. input r.m.s. 
value. 

Thus in a 1000 volt rectifier system with only a 

capacitor filter, the output voltage will vary from 
900 to 1410 volts depending on the load. 

Inductive Filter 

By putting enough inductance in series with load 

= RECTIFIER | oa 

Fig. 1—A capacitor across the rectifier output will 

charge to the peak of the a.c. input if unloaded. 

OUTPUT = uy 

AC 
INPUT 

----y-4- 

RMS 
VALUE 

PEAK 
VALUE 

SINE WAVE 

Fig. 2—Relationship between the r.m.s. and peak 

values of an a.c. voltage. 
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“ 
(fig.4), the voltage can be prevented from 
ing”. 

The minimum value of choke for this purpose 
numerically approximately equal in henries to t# 
number of thousands of ohms in the load. In oths 
words 10,000 ohms for 10 henries in fig.4 will r 
sult in holding the d.c. output down to about 904 
of the r.m.s. a.c. input. Likewise 100,000 ohm loa 
and 100 henries will prevent the d.c. output vo") 
age from soaring. 

In a 2000 volt power supply we could use a 2(\ 
000 ohm bleeder and a 20 henry choke for go 
regulation. This would result in a 1/10 amper 
bleeder current or 200 watts. If this is more 4 

soa 

current than you can afford then raise the value 4 
the bleeder resistor, and also increase the indu 

ance of the choke. Naturally this higher induc 
ance choke is pretty expensive. | 

Regulation Demands | 

“How come?” you say. “I’ve been using 6 he’ 
ries and a 50,000 ohm bleeder in my a.m. rig ft 

years and my regulation is OK.” | 
It is the constant load of the a.m. rig-that mak« 

the difference. The power supply never sees at 

RECTIFIER 

Fig. 3—Power supply output load will cause the out- 

put voltage to drop to 90% of the r.m.s. input. 

RECTIFIER 

Fig. 4—The addition of a series inductance aids 

greatly in stabilizing the output voltage. 
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| Zero Bandwidth Modulation 

Dr. Shorza Gitchagoome 
Sweep Modulation Labs 

Los Angeles, California 

PHONE signals that occupy zero or near zero 

bandwidth have long been the dream of scien- 
tists and amateurs alike, c.w. requires no band- 
width by virtue of the fact that a carrier has no 

’ width. The carrier is just as wide as the receiver 

makes it. Practical considerations prevent us from 
realizing a bandwidth of less than 50 to 100 cy- 
cles, but even this offers vast savings in spectrum 
space over phone requirements. Amplitude mod- 
ulation requires around 6 kilocycles of valuable 

band space; single sideband requires around 2 
kilocycles. Obviously a phone bandwidth of 50 

‘cycles would be a tremendous scientific break- 
through for radio amateurs. 

Those of you who have thought in these chan- 
nels will be delighted to learn that it is not only 
theoretically possible to reduce the phone band- 
width to a very low figure, it is actually practical 
and the purpose of this article is to prove just 
that. 

To the best of my knowledge the principle of 
sweep modulation has not appeared in print be- 
fore though it is certainly an old idea. 

Brush up on Theory 
When a carrier is modulated, sidebands are 

created. These sidebands are actually new car- 

riers transmitted at the side of, and in addition 

to, the main carrier. Although we call this am- 
plitude modulation, the amplitude of the carrier 
does not change with modulation. When we view 

an amplitude modulated carrier on an oscillo- 
scope, we see variations in the carrier amplitude 
only because the ’scope is unable to separate the 
carrier from the sidebands and the picture is 
actually a composite. It is a result of all three 
components, the lower sideband, the carrier, and 

the upper sideband. Single sideband enthusiasts 
will have no difficulty seeing this point for they 

know that they have removed the carrier and 
“one set of sidebands, impossible surely if the 

, carrier was actually amplitude modulated. ] 
s 

What the Detector Sees 

As far as the detector in a receiver is con- 

- cerned, it is receiving an amplitude modulated 
signal. It is quite important that this point be 
realized. As was the case with the oscilloscope, 

' the detector is not able to separate the sidebands 
from the carrier and it accepts the components 

as a whole. The detector is not fussy where the i 

- individual bits and pieces come from. One set 
7 
; 
of sidebands may have come from a transmitter 

a thousand miles away and the carrier may have 

been generated in the receiver itself; it matters 
little. What is important is that the detector re- 
ceives an amplitude modulated signal. 

Modulation 

The carrier may be modulated in many ways. 
It may be modulated in the plate circuit of the 
final as is being done in many stations this very 
minute. It may be modulated in the antenna cir- 

cuit. Old timers will remember a system known 
as loop modulation which was based on this 
principle. We may even modulate at the antenna. 
Gas filled tubes placed across the mouth of a par- 
abolic reflector, when suitably connected to a 

modulator system, will modulate the carrier even 

though no actual physical connection is made to 
the antenna. 

The Sweep Method 
Imagine a beam of radio energy being swept 

back and forth across a certain point. As the 
beam moves toward point X (Fig. 1) the signal 
at that point will increase. The signal will reach 

(B) (C) 

Fig. 1—Antenna movement with respect to signal 

strength. 

a peak as the beam passes over point X and 
diminish in amplitude as the beam moves away. 

If now we gear the beam to a 1 ke audio gen- 
erator so that the beam sweeps back and forth at 
1 ke a second, it will give back the original sine 
wave component in the receiver detector located 

at point X. This assumes that a steady carrier 
was transmitted. The signal that reaches the de- 

tector at point X is amplitude modulated at 1 ke 

per second! 
To better visualize what happens when a more 

complex waveform is used, consider what hap- 
pens in the groove of a phonograph recording. 

Here, in spite of the mass of different sounds that 
are transmitted at any one moment, you will 
find only one grove, and only one needle on that 
record. If modern music can be contained in the 
groove of a phonograph record, it will be obvious 
that it is in no way difficult to contain the voice 
of a ham calling CQ in the sweep of a radio 
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beam. Instead of sweeping back and forth in an 
even rate, the beam will now move about in a 

spasmodic manner. : 

The Receiver 
The receiver is the heart of the entire system. 

Without a special receiver there is no advantage 
whatever in using sweep. modulation, even 

though sweep modulation may be copied on an 
ordinary receiver. As mentioned earlier, a car- 
rier has no width. Our sweep modulated trans- 
mitter is generating only a carrier. The user is 
not modulating the carrier in any sense of the 
word, he is sweeping the beam back and forth 
in accordance with the modulation. The receiver 

is receiving a signal that is varying up and down 
in amplitude, not in width, and has no sideband 

products. Therefore, the receiver should have as 

small a bandwidth as is practical. The receiver 
may be reduced right down to zero bandwidth, 
or as near to that as practical limitations will 
allow. Remember we have no sidebands, yet the 

receiver is detecting an amplitude modulated 
signal exactly as before. The advantage of this 
system will be immediately recognized. Unfor- 
tunately, it is not possible to design a receiver 
with zero bandwidth and it is necessary to put 

up with something like a bandwidth of 50 to 100 
cycles. However, at 100 cycles we will be able 

to accommodate 20 stations in the space pres- 
ently occupied by one s.s.b. station! 

Splatter ...? Impossible! Consider again Fig. 
1. In (a), the beam is pointed directly at the 
receiver and the signal strength is maximum. In 
(b) the beam has moved to the point of mini- 
mum reception. In (c) the beam has moved be- 
yond the point of minimum reception. What 
happens now? This condition is shown in Fig. 2 

Fig. 2 — Clipping (a) 

caused by sweeping 

beyond point of re- (°) 

ception. 

and will be recognized as negative peak clipping. 
A not-so-nice name for it 1s splatter! And splat- 
ter it is, that we can’t deny. But, and there is a 

very large but—this splatter is created in the 
receiver! The point of minimum signal is de- 
termined by the receiver antenna system and 
the receiver itself. Another receiver in the same 
position might still be receiving a signal even 
when the beam is at (c). The point of impor- 

tance is that the splatter is confined to the 
receiver. In this you are on your own. No longer 
can you blame the transmitter for causing 
splatter! 

Compensations 
Narrow bandwidths stand for better signal-to- 

noise ratios. Every time you divide the band- 
width by two, you improve the signal by 3 db. 
Cut it in half again and you have a 6 db im- 
provement over the original. By reducing the 
bandwidth from 2 kc. to 100 cycles, it is possible 
to obtain more than 10 db improvement in SNR. 

The QRM will be largely removed or greatly 
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reduced. And as the receivers are improved so 

will the QRM situation. Even with two million 

amateurs, the conditions should be no worse 

than they are presently. 

The Beam Sweeper : 

Before the reader assumes this to be an “April 
Fool” article, the author hastens to reassure that 
such rotating beam systems are obviously not 
possible, or at least practical. This illustration 
was used simply to point up the principles of 
sweep modulation. A practical system of ac- 
complishing this unique modulating system is 

about to be described. 
In order to obtain a substantial power gain it 

is necessary to condense the power transmitted 

by the station into as narrow a beam as possible. 
This very necessity imposes problems that are 
only partially overcome. Cumbersome arrays 
are necessary in order to get a narrow beam- 
width. To see a 20 meter array rotating back 

and forth at something like 1,000 cycles per sec- 
ond would truly be a sight to behold! Therefore, 

the present state of the art forces us to use simple 
static antennas whose radiated power is caused 
to sweep in the required manner. The method 
shown was evolved only after many years of trial 
and error—mostly error! It is pointed out here 
that the method has severe drawbacks. How- 

ever, it was money from government grants, and 

the old arch enemy time, that dictated how the 

project should be handled. It is felt that the pub- 
lication of this article will be the cause of newer 
and better systems being evolved. 

Construction 

In Fig. 3 is shown two half-wave dipoles, one 
at right angles to the other. The dipoles are fixed 

in their mounts and are connected to the trans- 

Fig. 3—Schematic of 

the goniometer and 

antenna. 

mitter by feedlines of equal length. The feedlines 
are then connected to the field coils of a some- 
what novel goniometer. As shown in Fig. 3, the 

two coils are at right angles to each other. Inside 
the fixed coils is the armature or search coil (a). 
Coil (a) is able to move in the horizontal plane 
and is in fact swept through an arc of some 90°. 

Those of you who have been connected with 
radio aboard ship will immediately feel at home 
with the goniometer for it was once part and 
parcel of every shipboard radio cabin. Any simi- 
larity between the Bellini-Tosi direction finder ~ 

bier, 

, 
1 

| 



and the author’s sweep system is not coinci- 
dental! Space will not allow a complete descrip- 

_ tion or mathematical analysis of the system. 

Interested persons are advised to read Section 
~ T/13-14, Admiralty Handbook of Wireless Tele- 
_ graphy, Volume 1, published by His Maijesty’s 
Stationary Office, London, England. No doubt 
there are very many similar publications avail- 
able in the United States. 

Briefly, when the search coil (a) is in the 
same plane as F1, coupling is maximum and the 
radiation from antenna 1 is maximum. Because 
the search coil (a) is at 90° to the plane of F2, 

coupling will be minimum and radiation from 

antenna 2 will be minimum. If now the search 
coil is moved through an arc of 90°, the op- 

_ posite state will exist and antenna 2 will radiate 
while radiation from antenna 1 will be mini- 
mum. It will be seen that an intermediate setting 
_ of the search coil will result in radiation from 
_ both antennas, which due to the phase relation- 
ship between the two transmitted signals, will 
result in maximum radiation in a direction half 
way between the plane of the two antennas. 

Search coil (a) consists of 2 turns of 4%” alu- 
minum wire with 4%” spacing between the turns. 

_ The turns are rectangular in shape and are 11” 
high and 3” wide. The coil is fitted to a mechan- 
ically stable insulating material such as mica- 

_ lex. At the top and bottom two high grade case- 
hardened pivots are attached. The coil must be 
perfectly balanced and with the very minimum 
of inertia. It has to sweep at very high speeds 
and must be therefore free to do so. It should be 
neither damped or given extra inertia. The as- 
‘sembly is pivoted in jewel bearings top and 
bottom which, in turn, are firmly mounted in 

lead-filled cups. 

A bar magnet 1” long and 44” X 14” on a side 
is now fitted to the inside of the coil. This mag- 
net is mounted immediately over the bottom 
pivot and at right angles to the plane of the coil. 
The magnet must be insulated from the coil, 

| but very firmly mounted and exactly balanced. 
| The whole coil assembly is now turned on its 

| side and balanced by soldering spots of alumi- 

| num solder to the coil. 

Next, the two coils Fl and F2, which each 

consists of 2 turns of 4%” copper tubing (for 300 
{ ohm lines) are wound and mounted in place. 

| Their diameter must be such that the vertical 
) portions of the coil clear the search coil by not 

more than 1/16”. 
Next, solenoids consisting of two cores (one 

for each solenoid) of soft iron baling wire is 
made up into bundles 14%” in diameter and each 
is wound with 15,603 turns of #38 enamelled 

/ wire. The two solenoids are mounted opposite 

| the sweep coil but between the coils Fl and F2 
/in a manner that allows their fields to exert 

|} maximum attraction or repulsion upon the mag- 

} net in the sweep coil. Naturally they are both 

|} mounted free of the arc cut by the sweep coil 

) itself. The two coils are series connected and 

excited by approximately 10 watts of audio. 

Since the coils are a high impedance they may 
be connected between the plates of a suitable 
push-pull amplifier. If the push-pull tubes are 
properly balanced there will be no d.c. flowing 

in the coils. The completed coils should be 
dipped in insulating varnish. The length of the 
cores is not critical but should be around 2” to 
2nr". 
When it is determined that the whole system 

is working properly, it is placed in a brass can, 
the leads are brought out through insulators and 
the can is sealed and evacuated. In the original 
design, a vacuum pump from a farm milking 
machine was pressed into service. If none is 
available, you can have this part of the construc- 

tion commercially done. The purpose, of course, 
is to remove air which would otherwise slow up 
the motion of the coils. 

In fairness to the reader, it should be pointed 

out that the coil cannot move through a full 90° 
arc due to the mass of the coil. However, there 
is sufficient movement to “modulate” the carrier. 
Naturally the amount of motion determines the 
depth of modulation and here is the only weak- 
ness of the system. The sweep system should 

find wide application in the vhf and uhf regions 
where higher beam gains and easier methods of 
phasing the antennas can be realized. The com- 

ponents necessary to modulate the beam will 
also have less mass at higher frequencies. 

The author would appreciate hearing from 
others who have experimented with this system, 

particularly in regards to more efficient ways of 
varying the signal applied to the antennas. @ 

Ham Hints 

Rubber Tape In A Tube 

A tube of plastic rubber available at hardware 

stores, makes ideal “liquid rubber tape” for wire 

splices. Its insulating qualities are adequate for 

most practical purposes and it has an additional 

advantage in thai it won’t dry out or unravel like 

tape. A dollar size tube is enough “tape” for hun- 

dreds of wire splices. 

April, 1961 e CQ e oS 



VH F Expose | 
Martha Harwell, XYL of W5JWL 

Gurdon, Arkansas 
. 

The hilarious tribulations of a v.h.f.-XYL. 

There have been many articles about spouses 
engaged in different phases of ham radio. These 
I’ve read with fascination and complete sympa- 
thy. I’ve waited in vain for that one about the 
trials and tribulations of a v.h.f.-X YL (or OM). 
Finally deciding the breed is either pretty rare 
or this type of information has been withheld 
deliberately, I’ve decided to tell all. So at the 
risk of being banned forever from amateur 
gatherings, here goes. 

To review a bit... . We have been through 
the whole routine of 75 meter round-tables 
where you get to know all the fellows and their 
families. Ten meter DX hunting was thrilling. 
Such excitement greeted those QSL cards from 
distant places like England, Spain and Africa. 
And there was that treasure of a card from the 
USSR. 
WS5JWL and I have been married eleven 

years. The ham shack has always been the cen- 
ter of many good times, social gatherings, code 
classes, etc. It has been somewhat of a problem. 

yf HY, “// WI] L | d 7, 
/ 2 

y 

4 

DS Lill 

/ / My 
4T// 

Many of our thunder storms occur in the daytime. 
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as many of you know, to explain to friend 
families, and neighbors, just what about har 
radio could cause anyone to prefer it to atten 
ing family reunions, club banquets or fish fries 
Just about the time these folks begin to reali 
how interesting it can be to talk all across i 
country and to foreign countries, and havi 
read in magazines and newspapers of the man 
good deeds of amateurs, they decide that may 
all that wire strung overhead is worthwhile. . .|. 
then, WHAMO! 

The y.h.f.-bug bit JWL and has moved in wit 
us. Things have certainly changed! Now tha 
revolution is coming to a lot of you. Here a 
some things to expect. 

Monstrous piles of aluminum tubing will aj 
pear. These are for making two meter arrays & 
all types. All will have to be tried, tested an 
improved. JWL is in the TV business. Ever; 
windstorm adds to our stock piles. XYLs, guar} 
these with your lives. Don’t let my terrible ey 
perience befall you. An unknowing plumbg 
borrowed a precisely cut element to probe f 
the sewer line. What a dark day that was! 

Next, the prospective v.h.f. ham will becona 
a more avid collector of surplus radio gea) 
Since most v.h.f. hams build all or a big part ¢ 
their equipment, an enormous supply of parts 
needed. Many useful components can be take! 
from surplus gear (or so I’ve been told). A r¢ 
sourceful v.h.f. man never throws away any ol} 
equipment, for someday he may find just the n 
and bolt he needs to build the new convertor if 
that old four feet by six feet piece of gear. 
hair dryer was recently confiscated for use 
a blower. 

JWL’s long yagi beam takes considerable a 
tention. It’s mounted on a telescoping tower. 
used to leave it up, supported by a maze of gu 
wires. It was damaged in a wind storm, so no} 
we raise and lower it. He raises it—and sin 
many of our thunder storms occur suddenly 
the daytime—lI lower it. It’s still a little emba 
rassing to catch the stares of neighbors as 
crank madly, while the clean, dry laundry 
the clothes-line gets soaking wet. First thin 
first, you know. I need a clothes dryer. 

You will soon learn not to plan vacations 
August. That’s the month of the big Persei 
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eteor one. (You'll learn a lot about astron- 
ny, too.) v.h.f. enthusiasts take advantage of 
eteor showers and the aurora borealis to prop- 
gate their signal and work long distances. 
_ong distances on v.h.f. could mean working 
ie next state or across several states.) 
There are several big showers a year and 
any minor ones. You will know when one’s 
yproaching by the enormous increase in mail 
-. post cards mostly asking for schedule dates 
id times. Also, there will be increasing num- 
srs of long distance phone calls during the 
iower. I think some of the fellows must get 
eir calls wholesale. 
‘No longer will you always be welcomed in 
e ham shack, except to bring meals, coffee by 
e gallon, and cigarettes. “Keeping meteor 
ower schedules is a tense task that calls for 
O distractions and a very good clock. Usually 
‘ch party transmits for 30 seconds at very high 
‘eed code, then listens for 30 seconds. This can 
on for one to two hours. JWL usually runs 

hedules constantly from the time he comes 
yme from work until work time the next morn- 
g, with maybe two or three hours off for sleep. 
2’s one wreck of a man at the end of a shower. 
When your new v.h.f. ham says with wild en- 
usiasm that he got a “ping” from New Jersey, 
nile radiantly and offer congratulations. You'll 
on learn what “pings” are. 
“And when he locks up the store (or leaves his 
>) to come home in the middle of the morning 
work Nebraska, don’t be too surprised. It’s 

st part of the pattern this v.h.f. bug creates. 
A few words about this matter of public rela- 
ns with the friends and neighbors that I spoke 
earlier. Forget it! I’ve tried with little success 
f impress my friends with the adventure of 
irora and meteor bounce. But the more [ talk 
'd explain, the more suspicious they appear— 
bpicious of our sanity! This attitude is even 
ind among some h.f. amateurs not yet grasp- 

the glory of v.h.f. 
Not wishing to sound like an embittered XYL 
‘also for the sake of our children who would 

so unhappy with divorced parents, a few 
‘al words are offered in all seriousness. days. 

No longer will you always be welcomed in the 

ham shack. 

Like many other XYLs, there are days when 
I could gleefully pour kerosene on the whole rig 
and toss a match to it. But for the most part, 
it’s a lot of fun to be a ham’s wife, especially a 
v.h.f. ham. There are very few dull moments at 
our house. JWL doesn’t exclude the other media. 
Single-sideband and teletype get their share of 
attention here. 

So, when your OM says “Think I’ll try getting 
on v.h.f. Ill just need a little two way rig and 
some kind of small beam,” you say, “No Sir! 
Mister, you do it right. Go sell the car and put 
a kilowatt on.” (He won't be satisfied until he 
gets it up to a kw anyway.) “You build a beam 
at least twenty feet long, or I won’t hear of it!” 

Then you, Madam XYL, run out and buy 
yourself a clothes dryer and a book on astron- 
omy and yourre set for a lot of wild, happy 

B 

Ham Hints 

Quick Dip Cleans Iron Tip 

Actually, there is no need for you to get out a 

wire brush or a file every time you are in the 

midst of a soldering job to clean off that black 

crust that forms on your iron’s tip. Just keep a 

/small container of water on the bench and plunge 

‘the hot tip into it occasionally. The rapid cooling 

Veffect will shrink the coating of crust and it will 

flake off easily with just the wipe of a clean cloth. 

1961 61 April, 



Goofing In Spanish On The Ham Bands | 

Martha K. Gunter, W9HIX 
Box 529, College Station 

Murray State College 

Murray, Kentucky 

o you know Spanish? If so, you’re better 
D than me, but I want to learn. My reason 

is that I think it would be brilliant if 
I could combine DXing, rag chewing, and 

Spanish. 
It was about two years ago that I thought 

maybe I could have fun with the Spanish lan- 
guage, and perhaps, as a result, reach some of 
those hard-to-get South American countries. 

First I consulted my old Spanish text with the 
intent of later composing a set speech in Span- 
ish. Then one night late, with my glasses leaning 
wearily on the tip of my pug nose, I composed 
a speech and used it on the ham bands with 
humorous results. 

One evening I tuned around the 15 meter 
band, hearing many Spanish stations on the 
American and DX band. I decided to see if | 
could receive an answer from South America by 
calling CQ in Spanish. I called and called, and 
finally received an answer from a YL in Quito, 
Ecuador, who had a strong, high-pitched voice. 

_ I soon began to have trouble, for she seemed to 
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know only Spanish, and I only English. My first 
speech turned out all right, because I already 
had it written out, but when she turned it back 
to me the next time—I was in a spot. In the first 
place, I didn’t know enough Spanish to under- 
stand what she said; and in the second place, I 
didn’t know any Spanish sentences to say in re- 
turn. Finally in desperation I told her, “Sorry, 
that’s all I know. I know no more Spanish— 
73.” I listened for a few minutes to her spot on 
the band hoping she knew a little English, but 
finally she came back rattling off in Spanish. 
Since I could not understand her Spanish, and 
I knew she couldn’t understand my English; I 
had to QRT. 

Later I obtained a Ham’s Interpreter written 
by OH2QS, and that helped me extend my con- 
versations. In this book were typical sentences 
one would use over amateur radio (like ‘I en- 

joyed meeting you for the first time’) translated 
into a number of foreign languages. I paid most 

attention to the Spanish sentences. Usually I 
used the book when my meager Spanish vocab- 
ulary ran out, and I desperately needed to know 
more Spanish words to finish my QSO. When I 
was in such a spot I often spoke the wrong sen- 
tences, and mispronounced the sentences that 
would have been correct . . . perhaps acciden- 
tally .. . saying something terrible! 

e CQ e April, 1961 

Another amusing contact took place last year 
with Puerto Rico. I heard a KP4 station on the 
American phone band speaking Spanish, so when 
he stopped speaking with his contact I gave him 
a shout in Spanish. He came back, I gave my 

speech, consulted my Ham’s Interpreter, and 

finally found I could say no more than 73s, and 
then QRT. A few days later I received his QSL, 
and found to my amazement that he was an 
American serviceman over in KP4 land. He had 
written in English on his card: “Enjoyed listen- 
ing to you struggle with Spanish; my buddies 
were also having a great time listening to you.” 

I will never forget another contact with the 
Canal Zone. I was speaking to another American 
serviceman over in that country, and remarked 
casually that I knew a little Spanish. He ap- 
peared the next time not to remember what I 
said. Then near the end of the QSO the fre- 
quency was suddenly filled with a girl speaking 
fast in Spanish; presently he came back on and 

asked me to answer her. I didn’t want to say that 
I had negative copy, and I knew my set speech 
would not be appropriate, so I answered there 
had been so much QRM that time that I had 
not copied. 

Every ham who is a native of South America 
treats me nicely when I speak to them in Span- 
ish. Many of them even praise my Spanish by 
saying, “Magnifico Espafiol” (Magnificent Span- 
ish), but I know that isn’t so. I know my Spanish 

is poor, but I hope some day it will be good. 
Here are some of the methods I think may be of 
use to improve my Spanish: 

1. Obtain a Spanish text and study it. 
2. Get records that teach Spanish. 
3. Find a tutor who knows Spanish. 
4. Continue to practice my Spanish via ama- 

teur radio. 

5. Listen and learn from anyone who corrects 
my Spanish. 

6. Take a Spanish course in a school. 
7. Listen to South Americans speaking Span- 

ish over the radio in order to obtain tips on pro- 
nunciation and accent. 

Maybe I will even join the group of amateurs 
I heard on a net the other day learning Spanish. 
I heard them say they meet there for an hour 
each day. 

But meanwhile, listening on 15, you may hear 
me, as usual, goofing away in Spanish. | 
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URBAN LE JEUNE, JR., W2DEC 

BOX 35, HAZLET, NEW JERSEY 

_ The following certificates were issued between 
the period January 12th, 1961 and February 
12th, 1961: 

WAZ 
| 1487 W9PVA Bud Kopp 

1488 G2FFO R. Johnson 
1489 HASKFR Collective Radio Station, 

; c/o Central Radio Club 
1490 GM3ASM Stanley E. Hincks 

«1491 W4INE Richard S. Buchholz 
1492 W20CU Harold O. Hogan, Jr. 

1493 VETAHG Robert Sanderson 

1494 HASBU Ord6g Istvan 
1495 OH9PF Teuvo Hulkko 
1496 DL6GB Eric Linsin 
1497 W2NOY C. W. Bleichner 
1498 W6AUB W. J. Bergmann 
1499 W1DGT Elmore J. Fitz 

1500 W9KXZ Steve Eyer 
1501 OE3NH Hans Pfannhauser 

1502 DL6TW Otto Peters 

1503 DL8CM Harry Jakob 
2 ' 1504 W6HDF Robert McGaughey 

1505 G3LHJ Derrick Webber 
1506 SMSATK Gunnar Th. Forslund 

Werner Katte 

WPX 
160 UC2AR G. M. Radion 

Tom Gallagher 

WPX 

DJ40P 

48 W8JIN James W. Ringland 
49 WOKFA Clair R. Miller 
50 W2HXG George E. Fogg, Jr. 
51 LA3SG Kjell Midtseter 
52 HB9ITL Jack C. Laib 
53 W2FXN Robert C. Scully 

J. E. Mills 

WPX HONOR ROLL 

PHONE WPX 
5 a eRe eae ee SO STE na arnt ner S25 

abe aeite ATOM RW SAM Di etree otice spit OLS 
Banat ces Se Abo ter MCB Lewitt Page FOL 
an 436 WS DIZ. ciiee oh s-13.5.2 00 

5 sed eens nOhOM sm RAL EOS CS EMEA Reena ce RR 306 
at Shes 363 SM3BIZ. fen sno 04 

Stone te sae 358 ESPs en wate ets S02 
356 | ENGIB IK Chom Be ener a 302 

Ee ee ee 4 eet ls Rete hs Saba sauchAterns 302 
2 EN vee ees BS aaee WW OP O)Atenig verse LO UL 

ERY ee as olay 353 Vi AID Ee artes rain sacre OO 
she ocamtee B2ii 

CW WPX 
WOME een lon S04 WSLEG Ge acs ee 
WEKGiE oe epee S06) ee WOSERe mn eee 
WSK Plena ce oe S00 ec KATVES che eee: 
IOVS Xo eee oe ST WOO ER. eee 
WSR Cues as eae 505) IDRAGAl sa eoe eee 
KGGOM Brn onan SO0menWSBUKi ss eee 
WiEOta ae ot tee 464° WODVG =e ee 
W2EOS: S3s0 snes ens 464 GEGIGMa nts eee 
WORN 464 WAAT KR oie eee 365 
SLY Se 456 “WIOGR™) «2, 1 ot 
HILO E oat ee 450 a WOWEO! Chee eee 
KOURK Oat ee en ALIS SMS AT Un lee eee 
KOSK AU EE ees AAT Pa KOT KU ee are 
WOUX OMA Soe ee ABS UCIAAS Ae een ane 357 
WABOAG 1 437 VESDIF= tee? 
KOEAB att eens. ABD ANTON C Xan ert ke ae 
RSL TA akan 428s. DLICS). eee oe 
OKIMBNe ea 428% KITV ye eee See ee 
WEPGIlsaeor cee ae: 0 = W5OLG erie se ee 
WHO metre Atte ATSin SKAGSS ee ee ee 
WePOQse-ck en 418.4 eu ROPEC 33 ina nay 
W5AW IN She ee Aid) a WOWGE Eee ee 352 
WIPED eo eet AL IoPmEI BOLD ae oer 
KOMG Bae eine ANT TIEW SDA) at ao eaene 
SVENVO Retake 409 eV ROK Be Soe ae 
NV SAUE ole ha ae AQT 4 EWOUNP! asters 350 
WSOCURE eee 405; c WALI Bic eee 
WINUUE Site 403 WSGAU) she et eA9) 
WSTINSe tc eee pee. 403s WoL eee eee 
PYAO Wane ee en AOD AVON Ne ee eee 

SSB WPX 
TIOHP re een eens. B28 ce WS YIN sae eet gee 
PBO Te eer ee B15, 5 KILXGIn te eee 155 
KORA tows omens S0Lm WIT Ol, see 
MPABB Withee 200m WAR On eas een 
WAOP Mie ee ae 284 AGW2DURW Vee 
KONIG Benes oe 263 IW OEEXG ee ance 
WSO Ons enh her 250 aKIOXG wel eee 
NVA G Roe eee ney U 246 = W2OTZ) Soe 
NS NTA Geer rte: 235 Le WOLP ee eRe 
HUB OT ep an de ae Dee WON ZV ae te 153 
WEGVilono tm tee ea DS: SK DIBV Set sete 
DiC eee hee ate a AVS NAESEMIAE yo) orate: 
KOUX Vere D06H WVOMUW. ton, Sener: 152 
WOIRIEANE: Jo) enon st A0Se= AWSTIN et one eee 
WSN SUen Ghee. 2008 EWS Var sce NEP 152 
REAR ae ee eee LOT EWR IBZ 2 er ioe 152 
PL UA eee ne eon be OMB) Wins ew aloes aw 
RENE ACS eee pee te (Sie MeV OIBICD be taemeiea ea 
WEBAL EE et ae 170 AWOGNO esa eee 
NV OKIE AS eee. IGEAe > SWEATS accent ue. 
WSBROW ee [CGE WORUEE ee 
WAGCR nena {GSsEROLIZD Ne ee eee 
VESMRee eee [Gee PASSG ee eee 
EGR Kloeme ment), Mi GB MWVPREDEN CE es swe tea 2 
VAN SEK ees ae 1G Det SIAC =) eet 
EIS Dewees tie tree GO, AWSIROYN bees seen s 150 
s1IG OND bet ie ens 1GOMPELWGDING ono aren 
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Letters 

AP Pakistan—The following letter from 

AP2M to W2DEO should clear up some ques- 
tions about the mysterious AP4M: “AP4M is a 
pirate, I ascertained from P&T (the licensing 

authority here). 
“The following stations are active on 20 and 

15 meters phone and I am sure any one of them 
would be happy to QSO es QSL. AP2AD Ahmed, 
AP2MR, Rafigne, AP2Q, Aslam, AP2CK, 
AP2BP, AP2AC, AP2AG and, maybe, one or 

two more (and myself, too.) 

“Tam afraid I cannot forward your letter and 
card to AP4M—I do not know his QTH. But 
sure will give him your letter when we find him 

and put him in jail, hi. 
73, Razak, AP2M” 

ET2 Eritrea—The following letter is from 
the gang at ET2US. 

There is only one QSL manager for ET2US 
Amateur Radio Club, Kagnew Station, A.P.O. 
843, New York, New York. All QSL cards must 

be addressed to the above address in order to get 
an ET2US QSL card for DXCC or any other 
award necessitating an ET2US QSL card. 

“It is the request of the membership of ET2US 
that all previous QSL managers please forward 
all ET2US QSL cards and other cards pertaining 
to ET2US to the above address. The stateside 
QSL manager has not proven successful at all 
tosET2US= 

FC Corsica—F9QV/FC is now on s.s.b. with 
a home brew 100 watt rig. Xtal frequencies are 
14294, 304, and 314 kc. (Tnx WGDXC) 
60 Somali Republic—The following letter is 

from 602GM to K6CQM. 
“T am 37 years old, married, three children, 

9 yrs, 6 yrs, 3 yrs, girl, girl and boy in that order. 
Have been in radio since I was 15 years old when 
I started training in it. Served in the RAF during 
the war and am now employed by the radio serv- 

ice which handles all the British Diplomatic 
traffic. Am out here as the Deputy Engineer I/C 
of a high power broadcast station. Have worked 
on s.s.b., FSK and broadcast transmitters rang- 

ing in power from 500 watts to a megawatt. First 

licensed in 1947 and am a confirmed c.w. addict 
but like the long ragchews on phone with my 
particular buddies. Am a keen DXer from G- 
land, 220/198, WAZ phone, WAS, memorable 
contacts breaking the ‘W’ QRM from G-land to 
QSO ZM6AS, W6U0U/KS6, TI9CR on 20 
meters. First taste of DX operating was from 
SUIGM in 1951 when I operated under cover 
with the gear in a packing case ready to hide it. 

“The rig here runs 100 watts to a V-beam 
which is directed at the U.K. since I use the 
same aerial for a communication circuit. The 
RX is an old SX-28 which has seen better days. 
Hope to be on sideband with an Apache/SB-10 
combination before my present tour finishes, am 

just waiting for a price from Heath inclusive of 
shipping and insurance before I order. 

“The QSL policy is $1, 6 or over IRC’s—both 
get same day attention and a Ist class air mail 
return, the remainder get 2nd class airmail, sea- 
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mail or RSGB depending on the IRC’s, but all 
cards in are QSL’d within a week. The balance 
of the QSLs in the log are confirmed as time per-_ 
mits since I have always QSLd all and every 

log contact of a QSO. 
“Operating procedure is I tune about 10/15 Ke | 

high and don’t normally answer breaks or tail-) 
enders. The reason is that once I start answering 
then everyone starts and its just a mass of QRM 
for the last part of each QSO as everyone tries. 
to tailend a little earlier than the next chap. 

“I get hot sometimes at some of the bad operat- » 
ing practice which comes from Europe and find | 
that the W/K stations are very good, this con- 

firms my views which I have held from the, 
SUI1GM days. 

“Aim of the station is to give as many 602 
QSO’s as possible in the time I am here, that is} 

why I rubber stamp most of them. Fondest hope 
—that someday everyone will have worked 602, | 
then I can get down to making sO many more: 

friends and ragchew once in a while. 
“As for what it feels like to be a much sought 

after station, it is very nice to know you dont 
have to search for a QSO, it is most annoying er 
know that it’s no good calling that AP2CR or 
ACS station since as soon as you do there is| 
bound to be half a dozen each of DL, UA, I1 sta- 

tions calling you right back, but most of all is 
the very subdueing thought that every mistake is 
heard by the waiting multitude.” 

Don’s QTH is Don Bushe, 602GM, Box 164, 

Berbera, Northern Region, Somali Republic. 

(Tnx NCDXC) 

Alex, VP9EP, at the rig, ready for a rare one. Alex | 

is an electronics officer at the U.S. Naval Station | 

at Bermuda. 

9U5 Ruanda-Urundi—Along with his QSL, | 
received this very interesting letter from Jom 
9USMC: 

“My name is Jean-Pierre Decoster, alias ‘Dec’! | 
(John-Jean in French). I am 30 years old since} 

January 7th. | am married and have two daugh-| 
ters 7 and 6. The family is living in Belgium,| 
and I am by myself, unfortunately. I am em- 
ployed by the Government (The Belgium Goy-! 
ernment) as head of the Telecommunication 
system in Ruanda. In Africa since 1953. I was} 

in Bunia (Oriental Province) during the troubled| 
days of July 60. I took part in helping the air-lift| 



John, F7HC/W5VYY and Howard, K1QCJ, his QSL 

manager. The antenna is a three-curtain rhombic 

100 feet in the air. (Tnx F7AW/KS5LXK) 

for evacuation of refugees from Bunia, Buta, 

Paulis, etc. | was lucky to reach Uganda without 

trouble and from there went to Ruanda-Urundi. 

“Tam officially licensed at 9USND. On the air 
_ with 5MC call since 12/10/60 mostly on cw. 14 
me, but also on phone 14 and 21 me. Up until 
now, I have made 642 QSO’s, 73 countries of 

which 46 confirmed. I have obtained the WAC 
} and DVB (Diplome de la Ville de Brazzaville) 
hunting for DXCC and WAS (only 13 states 
JAeft: hard to get those W/K@ and W/K/7). 

“My rig is a 25 watter final 807 plate/screen 

modulated by pair 6L6’s. V.f.o. Geloso. Rx is 
| HRO war surplus (ex English R106). The an- 
tenna was a short piece of wire about 15 feet 

| long and 10 feet high directed E/W. Since Jan- 
uary 17th, I am working with a long wire about 

' 150 feet long and 15 feet high. Directed N/S. 

Shack is in my hotel room and whole installation 
is provisional .. . since October *60 (hi). QTH is 

| Kigali, capital ‘City’ of Ruanda. 
“Hope my English is acceptable and wishing 

| you all best of luck in 1961, hpy hunting and 
| 73 QRO. John” 

160 Meters 

One sixty meters has shown signs of becom- 
ing a first-rate DX band. The following items 

' from W1BB’s 160 meter bulletin show why: 
An unusual “opening” of 160 meters, similar 

}to the “Good Old Days” brought much excite- 
| ment and real accomplishment, when on January 

These two stations have suddenly found themselves very popular since the FF8 and FQ8 split up. They 

14/15, between 0400—0630 GMT the band was 
“Hot as a Firecracker.” 

A “First” was scored by WIME when he 
QSO’d UBSWF at about 0450 GMT—the first 
UB/W 160 QSO! Many congratulations go to 
him for this, but especially to UB5WEF/ Vlad 
for being interested in 160, being on, and mak- 
ing this possible by his fine efforts... and to him 
we extend hearty congratulations and thanks 
also.... 

This same morning WIPPN/Cliffe, made the 
first 1961 contact with ZC, by working ZC4AK 
at 0452 GMT his 559 and ZC4AK at 449, v.f.b. 
... WIME/Johnny also worked ZC4AK next. 

Closely following WIBB/1—(Up in Maine on 
the farm with 40 watt QRP rig and 520’ Vee 
beam antenna)—worked both ZC4AK and 

UBSWF. Thereupon W2EQS worked UBSWF. 

The following additional 160 meter DX QSOs, 

based on latest reports available, were made: 
WIBB/DLIFF, G6BQ, G6HB, G3ERB, 
G3CHN, G3PU, G3MBN—WIME/DLIFF, 
G6BQ, G3CHN, G6HB — WIPPN/DLI1FF, 
G6BQ, G3ERN, G3PU, G3CHN, G3NFV— 
K1KSH/DLIFF, G6BQ—VE1ZZ/DL1FF, 
G6HB, G3CHN—W2EQS/DLIFF. 

Importantly, signals were way up in strength. 

ZC4AK/Cyprus peaked 569, and UBSWF/ 
Ukraine, peaked 579—G6BQ/589 and others 
similarly. All signals had an unusual quality 
making them seem somewhat of a T8 note. 

Much credit goes to ZC4AK/Steve for his 
faithfulness, perserverance, and ability. He re- 
ports via airmail “Bingo’—In space of 8 hours 
I worked 23 stations in 8 countries and four con- 
tinents. Conditions were superb. I have seldom 

been so delighted. To date he reports 45 G-QSOs, 

15 OK’s, GW3NAM, GM5DRI, DLIFF, VU, BA, 
HB9QA, T-OD5LX-UBSWF-ZC4KV-5A2CV- 
WIBB/1, PPN, ME—Heard W8GDQ, ANO, 
W2KTR—and heard W8GDO, W2KTR and 
VS9AAC—a splendid record, eh fellow? ? ? 
Congrats Steve. 

Vlad, UBSWF, previously heard W2UWD 

and K2BWR and QSO’d OKIEK with QRP—he 
uses a 40 meter Windom with 200 watts. This 
was a banner opening for him also! 

Be 

are Dean, FF7AG, in Mauritania on the left and Henry, FQ8HL, in the Republic of Tchad on the right. 

(Tnx W9WHM) 
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EL4A, Ken Bale, (W7VCB) is to be congrat- 

ulated for making 160 meter history with the 
first!! Liberia to USA 160 Meter QSO on rec- 
ord, when on January 29th, he QSO’s WIBB 
twice... the first at 0557 GMT on 1820 kc—the 
second at 0618 GMT on 1804 kc. His signal 
varied with QSB from zero to 569. 

Further, the following week, February 6th, 
during the regular 160 meter Transatlantic DX 
Test, he again QSO’d USA, working W2UWD, 
WIBB and W9PNE with signals between 229 
AICS ik 

Previous to this, he had been heard by KZS5TD 

one Sunday morning, 569... 
In March, EL4A QRTs for vacation in the 

USA—but will return with a 1000 watt final, to 
be on the air about July 1st for further 160 meter 
DXploits. Ken is using a Ranger and 1000’ long 
wire antenna 100 feet high. Will have QTH on 
beach, on Sand Bar with very good radio propo- 
gation conditions—possibly Rhombic—50,000 
acres available. 

For those needing Africa/160—Here’s your 
man, fellows! !! 

Certificates 

The Tokyo Century Certificate 

The Chuou Line Amateur Radio Club, the 
largest radio club in Tokyo, issues this certificate 
which consists of a Japanese style certificate and 
stickers, to all licensed radio amateurs who sub- 
mit QSL’s for QSO’s and to all SWL’s who have 
QSLs for receiving reports with 100 different 
Tokyo stations (for Japanese stations) or with 
20 different Tokyo stations (for stations located 

outside Japan), as follows: 

1. Any band and type emission may be used. 
2. QSL’s and a list of stations will be submitted 

with all applications. 
3, 5-IRC’s are requested. 
4.Send all mail to: Chuou Line Amateur 

Radio Club, P. O. Box 23, Suginami, Tokyo, 
Japan. 

5. Stickers will be issued for each 20 addi- 
tional cards (for stations located outside 
Japan). 5 IRC’s are requested at each time. 

No, those aren’t QSL cards, they’re certificates, 

and they indicate that Gene, W6YC is an avid DXer. 
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Island, Alaska issues an Award for having 

worked five (5) amateur stations located on 

Kodiak Island. Their mailing address is: 

The smile on Don’s face is the result of a new WPX 

certificate hanging on the wall. With the exception 

of the receiver, the entire rig is home-brew. (Tnx 

Torquay Times) 

The Tokyo 50-50 Certificate 

For v.h.f., men another certificate will be is- 

y 

sued to all radio amateurs and s.w.l.’s as follows: | 

To stations located outside Japan: 
1. Confirmed contacts with any 10 different 

radio stations located in Tokyo on 50 me! 
and above bands. 

2. No additional stickers will be issued. 
3. Other requirements are the same as Tokyo- 

100 certificate. (Tnx JAIBWA) 

Kodiak Award 

The Kodiak Amateur Radio Club on Kodiak | 

Kodiak Amateur Radio Club, 

U.S. Naval Station, Kodiak, Alaska 
Navy No. 127 c/o PM 
Seattle, Washington 

(Tnx FEARL (M) News) 

This picture was received by Kay, K2UKQ, as we in 
New Jersey were digging out of over 20 inches of 
snow. That’s David, VS9MB, holding up the palm 

tree on Gan, in the Maldive Islands. 
4 



ie SP-DX Club Award 

QSO’s with 15 of the following, 10 for non 
European applicants, will bring you the new 
“SP DX Club Award; SP2AP, 2BE, 2LV, 3PL, 
SGX, SHS, 6AAT, 6BZ, 6FZ, 7AZ, 7HX, 8AG, 
8CK, 8CP, 8EV, 8HR, 8HU, 8MJ, 9DT, 9EU, 
ORF, and 9TA. Send list only, members must 
have received your QSL, to SP DX CLUB, Box 
424, Lodz 1, Poland. (Tnx WIRWU). 

“The 6X6 Award” by the Kroonstad DX 
Club, for proof of contact with six separate 
countries on each of the six continents. On each 
continent 3 must be on phone and 3 must be on 
c.w., that is, a total of 18 countries contacted on 

fone and 18 contacted on c.w., all different. 
Endorsement seals for 12 and 18 countries 

on each continent and under same conditions as 
original award. Apply with list, log data (QSL’s 
on hand) certified by two other amateurs or an 
official of a recognized RC, together with 5-IRC 
plus 1-IRC for each seal. $1.00 U.S. brings 
award Air Mail in USA. Apply Kroonstad Club, 
P.O. Box 387, Kroonstad, South Africa. (Tnx 

K6BX) 

The WAOE Diploma—New Rules 

This Diploma is being granted to all licensed 
shortwave stations in all countries and zones. 

- 1.—Austria and adjoining countries. These 
have to prove, that they have made contact with 
three stations from the eight OE Districts (OE 
1,2, 3, 4, 5, 6, 7, 8,; OE 4 and OE 9 to be counted 

as one district) and at least on two different 
»bands. One contact at least, per OE-district must 
shave been made on the 40 and 80 meter bands. 
‘Twenty-four QSL cards must be submitted by 
‘OE stations. Foreigners send a confirmation list 
jof 24 QSL cards endorsed by a reputable club. 

2.—Rest of European stations conditions as 
in group | but without the 40 M or—80 M con- 
\dition. Signed statement of a club for 24 QSL 

3.—Stations outside of Europe. These have 
to prove that one station from each of the eight 

Signed statement of a club for 8 QSL cards 
applies here. 

4.—All confirmations of QSO’s being sub- 
mitted since April Ist 1954 are valid for all 
three groups. 

5.—The certificate WAOE is to be given: for 
c.w. or phone, or mixed. 

6.—The same station may be worked on all 
bands. 

7.—All listening stations will receive a cer- 
tificate called “HAOE” when QSL cards of eight 
districts are submitted: 8 QSL cards for OE’s or 
club endorsement for foreigners. 

Applications for the WAOE certificate may 
be sent-to: (enclose 10 IRC’s pse) OE. V.S.V. 
Diplom Manager: Ing. Herbert Setz, OE8SH, 
Klagenfurt 1, P.O. Box 500, Austria. 

Latest News 
CR19 Timor—Tnx to the WGDXC for the fol- 
lowing letter from CR9AU. 
“CRI@AA is on leave now, but he will be 

coming back to Timor in Mid-Feb. and expects 
to pass through enroute. While in Macau, 
CR9AH will get the full story on his future 
plans as far as amateur radio goes. It is possible 
that CRI@AA will be assigned to a transmitting 
station on top of a plateau called Baucam, then 
he will have a regular source of power as well 
as an assortment of rhombics and high antenna 
masts where he can put up a good antenna. 
Otherwise he will probably remain in Dili using 
his old battery rig with its weak TV signals.” 

EP Iran—EP2AF is now on 10, 15 and 20 

meters with beams usually between 0230-0330 
GMT and 1400-1830 GMT. 

ST2 SUDAN—Eric, ST2AR, writes: “I’m 

very sorry to say that I am QRT due to local 
‘difficulties’ and cannot say if or when I shall be 
able to resume operation.” 
VRI British Phoenix Islands—MP4BBW and 
VE7ZM will operate from here starting around 
March 25th using the calls VRIW and VRIZ 
respectively. 14347 ke will be used and they will 
listen for calls 10 kc lower. 

he key of Ev, WINLM, is now silent but his story, which appeared in the NEDXA is being presented to show what 

fhandicaps can be overcome once you put your mind to it. “The Editor regrets to inform the club of the recent 

bassing of one of our most active and best members. Ev, 45, succumbed to a heart attack July 14, 1960 on the 

ay to a hospital. Few people knew, but Ev did his hamming and other related activities under handicaps that 

Iwould have stopped a lesser man. Ev’s stamina was evidenced by the fact that he had been under a doctor's care 
for heart trouble for the past several years, for dia- 

betes since age 10, and suffering from, perhaps his 

greatest frustrating handicap of them all, being totally 

blind. His greatness and his devotion to his fellow 

man was proved by his past duties as DX Editor of 

Braille Technical Press, a magazine for blind amateurs, 

radio engineers and servicemen; his duties as a member 

of the Board of Directors of the BTP, as President of 

Bethel Amateur Radio Association, his local Radio Club, 

and as Communications and Radio Officer for his 

town’s CD. Ev’s ham memberships included ARRL, 

A1-OP, FOC, TOPS, HSC and Honorary membership 

in Vasteras Swedish Radio Club. NEDXA extends its 

deepest condolences to the surviving members of his 

family—mother, wife, brother. The Club has lost one 

of its best members and the DX world, one of its 

staunchest competitors.” (Tnx KNIOAV) 
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KG4 Guantanamo Bay—Thanks to the 

NCDXC for the following list of KG4 activity. 
KG4AE: SSB, 20, 15, 10 meters 
KG4AM: SSB (custodian KG4AP) 40 to 10 

meters 
KG4AB: AM, CW—100 watts, 40 to 10 meters 

KG4AH: AM, 20, 15, 10, meters 
KG4AV: AM and NBFM, 40 to 10 meters 

KG4AC: AM 300 watts, 20, 15, 10 meters 

KG4AT: AM 150 watts, 20, 15, 10 meters 

KG4AP: SSB, AM & CW, | KW 80 to 10 

meters 

PX Andorra—EA2CN, EA4EP and KIHMG 
will travel to PX land from May Ist thru 7th 
and will be active on 10, 15 and 20 meter phone 
as PX1EP. All QSL’s via EA2CN. 

VS6 Hong Kong—VS6EC has returned to 
Hong Kong after two years in Australia. He 
has been reassigned his old call which at present 
is also being shared by his XYL, Ilo (ex 
DL1OV) until she receives her own call. In a 
QSO with a W2, Ted had a difficult time explain- 

ing this as the W2 had just worked Ilo a few 

days previous and thought Ted was a pirate. He 
will QSL for his 1958 QSO’s expecially those 
who claim him to be their first VS6. SASE and 
current IRC’s, old IRC’s he claims are worth- 
less. His QTH, Edward Gregory, P.O. Box 541, 
G.P.O. Hong Kong. (Tnx WGAUB) 

Tim, W4TGA, left New York City on March 
10 for a two month voyage which will take him 
22,000 miles around the Atlantic. Stops along 
the way will be; Argentina, Capetown, Mom- 
bassa, Zanzibar, French Somalia, Suez, Egypt, 
Italy, Spain, Portugal and back to N.Y.C. on 
May 10th. Tim has a KWM-2 and is aboard the 
S.S. Brasil. Look for him on 10, 15 and 20 s.s.b. 

as W4TGM/MM. 

Hear Abouts 

Col. Jerry Branch—ex KA8KW has just re- 
ceived his new call at his new QTH given as 
follows: Col. “Jerry” Branch—WA2QCB, Box 
336, Griffiss AFB, Rome, N. Y. He finds com- 
petition real tough as compared to his overseas 
operations but will try to make his “powerful” 
130 watts input formerly used at KA8KW and 
KH6DMP felt by all worthy opponents. He is 
also curious as to why he has never once seen 
a KA or KW or KH6DMP card on any wall of 
any ham station foto? Can anyone help? Where 
did all those 4000 add QSLs go? If he still owes 

a QSL for former QSOs, he will gladly respond 
to a card sent to the new QTH above. 

Many DxX stations are anxious to earn the 
WAS award but have been unable to do so be- 

cause of failure to contact amateurs in our so- 
called “rare” states. If DX stations needing cer- 
tain states to earn the WAS award will forward 
a listing of their required states to K4TUA giv- 

ing the mode of transmission and band desired, 

John will attempt to arrange a sked for them. 
He is on the air week days at 2300 to 0300 
GMT between 14.0-14.1 mc on c.w. and will 
accept the info over the air when propagation 
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conditions are favorable. Give him a call or : 

send him the dope. His QTH is: John H. Grady, 

K4TUA, 404 North Briarcliff Road, Warner 
Robins, Georgia. | 

QTH Listings 

EA4CT Pablo Hernandez, 

Quesado, Calvo+. 

Sotelo #7, 
Garachico, Tenerife, 

Canary Islands 

EI QSL Bureau I.R.T.S. 

QSL Bureau, 

24 Wicklow St., Dublin, 

Ireland 

EP2AF American 

Embassy, APO 205, 

New York, N. Y. or 

American Embassy, 

Tehran, Iran 

EP1AD Harold B. Leith, 

MAAG, APO 205, 
New York, N. Y. 

EP2AG George H. 

Buchanan, c/o QSL 

Mer., APO 205, 
New York, N. Y. 

EP2AJ John Aannon, 

Gulf District, APO 205, 

New York, N. Y. 

EP2AP Jim Heay, 

USOM-CAAG, 

APO 205, 
New York, N. Y. 

EP2AQ Forence Heay, 

USOM-CAAG, 
APO 205, 

New York, N. Y. 

EP2AT M/Segt. Robert 

Leffart, MAAG, 

APO 205, 
New York, N. Y. 

EP2AY Lyman M. 

Rundlett, Box 5045, 

Beirut, Lebanon 

EP3HS Heinz Schmidt, 

c/o QSL Mer. 

APO 205, 
New York, N. Y. 

EP3RO Conrad Glade, 

c/o QSL Mer. 
APO 205, 
New York, N. Y. 

W2AYN/EP, EQ2AT, 

EP5X Frank Borsody, 

USOM/PSD APO 205, 
New York, N. Y. 

FB8CQ Fort Dauphine, 

Madagascar 

FF4AL Rupert Lloyd, 

BP 1712, Abidjan, 
Ivory Coast 

FF7AG Lionel de 

Faultrier, Novakchott, 

Rep. of Mauritania 

FP8DC via W1ISO 

FQ8AJ Box 2023, 
Brazzaville, 

Rep. of Congo 

FQ8AT Box 12, Ati, 
Rep. of Tchad 

FQ8HI Peter Stamm, 

Box 235, Fort Lamy, 

Rep. of Tchad 

FQ8HL Box 449, 

Fort Lamy, 
Rep. of Tchad 

FQ8HP Box 41, 
Brazzaville, 

Republic of Congo 

MK3RQ Box 584, 
Bogota, Colombia 

HSIR Capt. L. P. Rose, 

Det. VA USARELM 

JUSMAG, APO 146, 
San Francisco, Calif. 

JTIKAC Box 708, Ulan 

Bator, Mongolia 

K6CQV/KS6 Box 307, 

Pago Pago, ] 

American Somoa 
ex KA8KW/KH6DMP / 

Col. Jerry Branch, | 

WA2QCB, Box 336, 

Griffiss AFB, 

Rome, N. Y. 
LA2NG/P Hiloor 

Norwegian Embassy, 

Reykjavik, Iceland 

OD5CT Lyman Rundlett, 

Box 5045, 
Beirut, Lebanon 
WS8OLJ/PK via 
Project Hope, 

Washington, D. C. 

PY7LJ Alvaro J. Pimentel, 
CIA Guardas, 

Fernando de Noronha, 

Brazil 

PZ1AY Box 21, 

Moengo, Surinam 

SVOWZ (Crete) via 

W7FTU 

TI2J via K5PSO 
SU1MS Mahmud A. 

Salam, Heidelberg- 

Rohrbach, Lucas 

Granach Str 13. Bei 
Wagner, W. Germany ~ 

UA9OI Radio Club Novo- 

sibirsk, Michurina 
Street 36, 

Norosibirsk, USSR 

UAQ®LA Box 

Vladivostok, USSR 

VP5SBB Bert Berthelsen, 
Grand Turk, AAFB, 

GMRD Box 4187, 
Patrick AFB, Fla. 

VS6EC Edward Gregory, 

Box 541, GPO, 
Hong Kong 

VP7NA R. K. North, 

P. O. Box 5197, 

Nassau, N. P., Bahamas 

VQ2WM Box 12, Mufulira, 

Northern Rhodesia 

VOS5IG Box 59, 

Entebbe, Uganda 
VRIW via MP4BBW 

VRIZ via VE7ZM 

ZB2AD after 1 Jan, 

1961 via W3AYD 

SN2ATU Box 38, Jos, 
North Nigeria 

5N2LKZ via 5N2JKO 

(ex ZD2J KO) 
5SN2PJ via W7 VEU 

That’s about it for this month. 

73, es DX, Urb 



CRA ae BORO. 

CALENDAR OF EVENTS 
April 12—13 NADAL s Gi Ee 
April 15—16 R.E.F. Phone 

15—16 Helvetia 22 
29—30 PACC-EIW: 
29—30 USSR DX 
6—7 PACC Phone 

April 
April 
April 
May 

YU -V.ELF. 
Starts: 1200 EST Wednesday, April 12th. 

Ends: 2400 EST Thursday, April 13th. 

A new v.h.f. Contest for the fair sex only. 
/Louisa, WSRZJ explained it all to you in her 

een last month. 

R.E.F. Phone 

Starts: 1400 GMT Saturday, April 15th. 
| Ends: 2200 GMT Sunday, April 16th. 

The c.w. section took place over a month ago. 
Rules were published in February’s CALENDAR. 
Logs go to the R.E.F. Contest Committee, Boite 
Postal 42-01, Paris RP, France. 

} 

Helvetia 22 

Starts: 1500 GMT Saturday, April 15th. 
Ends: 1700 GMT Sunday, April 16th. 

| This popular contest was moved to a later 

| date to avoid it falling on Easter Sunday. 
' Work as many Swiss stations as you can on 
}all bands, 3.5 thru 28 mc, both c.w. and phone. 
You will find most of the activity on c.w. but 

(don’t pass up phone if you want to run up a good 

score. 
| Check last month’s CALENDAR for the rules 
,and a list of the Cantons, which is essential in 

‘figuring out your score. 
i Activity is promised from some of the rarer 
Cantons. Conditions permitting, this might be 
bine year for you to finally round out your total 
‘of 22 Cantons for that very attractive Helvetia 

K certificate. 
Your logs should be postmarked no later than 

April 31st. Send them to: The USKA Contest 
+Committee, Knutwil/LU, Switzerland. 

f 

CONTEST 
CALENDAR 
by Frank Anzalone, WIWY 
14 Sherwood Road, Stamford, Conn 

PACC 

C.W. 

Starts: 1200 GMT Saturday, April 29th. 
Ends: 2000 GMT Sunday, April 30th. 

Phone 

Starts: 1200 GMT Saturday, May 6th. 
Ends: 2000 GMT Sunday, May 7th. 

Unfortunately the PA@ boys are going to run 
into a bit of difficulty during the c.w. portion of 
their contest. The U.S.S.R. DX contest falls on 
the same dates this year and that’s pretty tough 

competition. 
However if you are interested in a PACC 

certificate, check the rules in last month’s CaL- 
ENDER. Mail your logs to: P.v.d. Berg, Contest 
Manager, Keizerstraat 54, Gouda, Netherlands. 

USSR DX 
Starts: 2100 GMT Saturday, April 29th. 
Ends: 2100 GMT Sunday, April 30th. 

Once again the U.S.S.R Federation of Radio 

Sports is sponsoring its annual Radio Day with 
its motto, “Peace to the World.” 

Rules, awards and etc are essentially the 
same as last year, but the date has been moved 
up a week, making it a serious conflict with the 

popular PACC c.w. week-end. 
1. This is a c.w. contest only, 3.5 thru 28 mc. 

2. The usual six digit contest number ex- 

change, RST plus a progressive contact serial 
number, starting with 001. 

3. The same station can be worked once on 

each band. 

4. Each contact counts one point. 
5. Your country total however is the number 

of countries worked on all bands, not the sum 

total on each band. 
6. Your final score therefore is the total num- 

ber of contact points on all bands multiplied by 
the number of different countries worked on all 

bands. 
Awards will be made on the basis of all band 

operation. In addition however, single band 
awards will be given for 3.5 and 7 mc operation. 
Awards will be made to both single and multi- 

operator stations in each country as follows: 
Ist Place—A Ist degree certificate and a con- 

test badge. 
[Continued on page 101] 
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A Preliminary. Report : 

1960 CO WW DX Contest 
By Frank Anzalone, WIWY 

Chairman, CQ Contest Committee ~- 

we had for the Phone section of the Con- 
test, would be anti-climatic at this late 

date. George Jacobs had predicted a disturbance 
a day or so after the contest period, but unfor- 
tunately it showed up earlier, as we all sadly 
found out. 

The trans-Atlantic path was almost non-exist- 
ent on any band. The corresponding lower 
scores will attest to this fact. You’re just not 
going to build up a big total without a good run 
of Europeans on the high bands. 

Said Tony and the gang at W3AQOH, “a maxi- 
mum effort and no equipment failure still 
yielded the lowest score ever.” 

In spite of this Jim, WIFZ found it “a very 
enjoyable contest even tho condx were very 

poor.” 
And Larry, W3JTC (of SV@WP fame) “saved 

the day by using s.s.b. almost exclusively, only 
4 contacts on a.m.” 

Without a doubt s.s.b. was the more popu- 
lar mode but the use of a.m. was also necessary 
since the majority of foreign stations have not 

as yet converted. 

Scores of logs from Europe and the near East 

did not have a single W/K contact. Altho dis- 
appointing, this did not prevent them from hav- 
ing a merry ole time among themselves. Which 
proves the merits of a world wide contest. 

‘ NY elaboration on the miserable week-end 

British Virgin Islands—VP2VH-DXpedition by VP9L 

and gang during the phone section. Mule back 

mobile—W2YTIl, VP9EN and VP9BN at the mike. 

Also on the trip were; WINBA and W2YTH. 
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For the c.w. section, W3ASK predicted “be- 
low normal conditions,” and he hit the forecast | 
pretty much on the nose. However it was a much 
better week-end than we had the previous month 
and fairly good openings to Europe were ex- | 
perienced on 10 and 15, from right after day- | 
break to about noon on 10 and a little later on 
15. 

Conditions on 40 and 80 were about average, 
and depending on your equipment, were capable 
of producing some good multipliers and scores. 

Bob, K2DGT ran up over 300 contacts on 7 

me and worked JAIFC and JAIYL with his 
beam pointing south at 4:30 in the afternoon. 
He was working Europeans as early as 3:30 but 
then who has a 3 element job on 7 mc in his 
back yard. 

Ruanda-Urundi—9U5PD—Paul was quite active in 

the phone week-end, 376 QSO’s to be exact. Not 

too many of the U.S.A. boys got through to him. 

That’s Geloso equipment he is using. 

However the normally dependable 20 meter 

band was not so dependable this time. “It was a 
struggle all the way,” says Andy, WIGYE. 

Openings, especially to Europe, were spotty 
and for only short periods. This however did 
not hold true for all sections and seemed to im- 
prove as you went farther south. When the trans- 
Atlantic path wasn’t open, some of the wise 
boys pointed their beams south and came up 
with some surprising European contacts. 

Harris, W3IPO and Ed, K6VTQ want us to 
get out of the Fall months and schedule our 
contest in the Spring. Fine, but what do we do 
about the ARRL marathon that occupies: Feb- 
ruary and March? Actually it’s the breaks, we’ve 
had some pretty good week-ends in October and 
November. These are the kind of conditions we 



And it’s going to get worse before it starts to 
improve. 

_ W7VY thinks that foreign participation has 
: Patlen off. It’s not so Gene, you just were not 
hearing them. The activity in Europe, the USSR 
and Japan was tremendous, especially during 

- the c.w. section. 

As a matter of fact we are still receiving 
- packages, and I mean packages, from Box 88, 
Moscow. This activity was mostly due to the 
efforts of I. Demianov, the Secretary General 

of the Central Radio Club. Ivan saw fit to send 
the logs directly to my home QTH. To make it 

' more interesting, many are big fat scores by 
Club stations, and in Russian script. So you 

think you have problems. Not to mention the 

land of the kilowatt. 

usual quota via West Hartford. I’m disappointed 
however that Ellen or John did not take time 
out to score them before sending them on to me. 

There was some undue confusion about the 
status of KH6 and KL7, but they are still on 
the DX Country List and therefore retain their 
original status. 

In Europe and Asia there was the question 
regarding UD6, UF6 and UG6. Since they are 
not on the WAE list they must be regarded as 
in Asia. After all the DARC should know, they 

are a lot closer to the situation than we are. 
Then there is the Antarctica situation. You 

/can work half a dozen different prefixes down 
‘there, (OR4TX, VK@PM and etc.) but it still 
adds up to only one country. Altho it’s possible to 
gain several Zones. Incidently VK@PM is in An- 
tarctica, not Heard or Macquarie. 

Some of the USSR boys were taking extra 
country credit for Tannu Tuva, (UA@KYA). No 

can do, it’s still considered as only part of Asiatic 
Russia. But Zone 23 credit is possible of course. 

With all the SV@s on the air, the picture here 
was also confused. Our records show that 

/SVOWI, WL and 6WQ are in Greece and that 
/SVOWO, PWT and O6WZ are in Crete. 
| Up in the frozen North it’s LAILG/p, 
/1NG/p and 8YB/p on Jan Mayen, while Spitz- 
) bergen was represented by LA2DE/p and 
'2DR/p. 

~— Some of the fellows are still taking three point 

Mozambique-CR7CR-Carlos is another phone man. 

A goodly portion of his 147 contacts were with the 

: 
B 

; 
£ 

| 

Reunion Islands-FR7ZD-Guy made 200 fellows happy 

in the c.w. section. Only a handful of W/Ks got 

through to him on 14 mc but over a dozen of us 

made iton 21 mc. 

credit for some North American contacts. Islands 
or mainland it’s still only one point. 

A final item that cut into many scores were 
duplicate contacts. This was mostly evident in 
multi-operator stations, who evidently were lax 
in maintaining an accurate check list. The gang 
at W3AOH licked this problem by making up 
their own log sheets. These were sectioned off 
alphabetically according to countries. The next 
operator coming on duty could tell at a glance 
what stations had been worked. Future multi- 
operator groups should keep this in mind. 

So if you find your score shaved down a bit, 
it could possibly be due to any of the above 
corrections. 

Some DX Clubs are still negligent in observ- 
ing Rule XI 7a, which states that in order to be 
eligible for the CQ Plaque award, the club score 
must be submitted along with a list of their par- 
ticipating members and their scores. We are 
going to list all the club scores but if your club 

is in contention for the Plaque, your secretary 
had better adhere to the above requirement. 

Activity and returns from “south of the bor- 

der” again leaves much to be desired. And we 
still can’t understand what happens to our cous- 
ins “down under” during our contest period. 

For that matter the percentage of returns from 
the middle sector of this country are pretty ri- 
diculous when compared to the known activity. 

[Continued on page 108) 

Bahrain Island-MP4BCV-Brian was on in both sec- 

tions of the Contest. He had exactly 200 & 1 con- 

tacts in the phone section, without a single W/K in 

the lot. His total for the c.w. portion was 168 QSO’s 

with a few W/Ks on 14 me. Brian is now QRT back 

in England. 
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SSB DX HONOR ROLL 
TI2HP 
W6U0U 
VQ4ERR 
PY4TK 
HB9TL 
W6PXH 
W7VEU 
K2MGE 
W6RKP 
W6WNE 
WIQVZ 
W6BAF 
VK3AHO 
K9EAB 
W2ZX 
WS5AFX 
W2FXN 
MP4BBW 
K4TIL 
W2LV 
W5IYU 

230 
226 
212 

K2FW 
4X4DK 
K6LGF 
K8RTW 
K2HEA 
PZ1AX 
Wé6VUW 
W2YBO 
K2TD! 
W2MAF 
KIIXG 
K6MLS 
W1JSS 
WIAOL 
W6UPP 
W3COG 
W9ICYL 
G6LX 
W4ERZ/1 
W2SKE 
K4JEY 
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HB9TL and W7VEU Earn “’200” 
Certificates 

We have a double pleasure this month in 
bringing you news of the recipients of the 
“Worked 200” Certificates. Jack Laib, HB9TL, 
and Bud Shearer, W7VEU, each submitted suf- 

ficient and proper cards to qualify for Certifi- 
cates #10 and #11 respectively. As every active 
sideband DXer knows, Jack is one of Europe’s 
top operators. Although he has been on sideband 
for only two years, Jack quickly caught up with 
and then surpassed many of sideband’s leading 
DXers until today he is fitth on the DX Honor 

Roll. Engaged in the manufacture of textiles in 
his native Amriswil, Jack learned part of his 
profession during a stay in the States about four 
years ago and numbers many Americans among 

his personal friends. 
Bud, W7VEU, is equally well known through- 

out the DX world, not only as a courteous and 

skillful operator but also as the Editor of the 
Willamette Valley DX Club Bulletin. The Club 
consists of DXers primarily in the Oregon and 

Washington state areas but the Bulletin is 
eagerly read by amateurs in many parts of the 
world. 

To both these outstanding DXers, we offer 
the congratulations of the sideband fraternity. 

Working their way up to the top with “Worked 
50” Certificates this month were ZL2GX, 

KIIFS/KL7, KSQWZ, and WSKC. Just a step 
ahead of them was GW2DUR who earned his 
“Worked 75” Certificate. Filling up the waiting 
frames with “Worked 100” Certificates were 
W2SKE, W4ERZ/1, G6LX, K4JEY, and 
PZ1AX who submitted sufficient cards to earn 
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the “Worked 125” sticker as well. VE3ES pasted 
the “Worked 150” sticker on his certificate while 
MP4BBW, W2FXN, VK3AHO, and K4TJL. 
moved up to the top of the list with enough con- | 
firmations for “Worked 175” stickers. A new 
sticker had. to be made up to keep up with the} 
totals of TIZHP and W6UOU who each earned 
the “Worked 225” sticker even before it was | 
available for mailing. Who would have thought 
a scant two years ago that not only could we 
work 200 countries on two-way sideband but 
also activity has been so great that some of our 
top sidebanders are well on their way to 300! 
Fine business, gentlemen; keep up the good 
work! 

WAZ-SSB 

With the appearance of UA3FE/@ in Zone 23, 
UAQ@LA in Zone 19 and UA9OI in Zone 18, 
many sidebanders throughout the world have 
finally been able to achieve the distinction of 

Working All Zones on sideband. In answer to 

many inquiries, we are happy to inform you that 
a certificate separately indorsed and separately 
numbered for WAZ-SSB will be issued by our 
DX Editor, Urban LeJeune, W2DEC, upon re- 

ceipt of the proper confirmations. May we point 
out that this column has nothing to do with the 
issuance of either WPX or WAZ certificates; 
they are all capably handled by W2DEC. 

Report Relaying 
We've been hearing many comments lately | 

about this matter of relaying of reports in a 
pile-up. As most of you know, a contact is the | 
exchange of reports directly between the two 
stations involved. Conscientious DXers do not 
consider a contact completed until they them- 
selves have copied the report directly. We can- 
not and will not act as policemen on the bands; 
we leave it to the integrity of DX operators a 
ignore the relaying of reports and make sure that | 
they, on their own, have completed a satisfactory | 
contact! 

A Code Of DX Ethics 

We have tried conscientiously to report on 
Sideband without taking sides, without favoring 
groups, without pressuring or being pressured. 

However, the situation that now exists among 
the DX operators, particularly on the DX bands, 
calls for some remedial action—and Fast! No one 
has attempted to count the number of DX opera- 
tors active on s.s.b., but the count is increasing 
daily. As a group they leave a lot to be desired! 

= ae 



Russ, KILRB, 17-year-old Greenfield, Mass. side- 

bander, who is QSL manager for HK3SO. Russ likes 

DX, traffic, and working YLs on SSB. 

The hunt for the exotic QSL has so infected 
/ many of our DX operators that good manners 

/ and proper operating techniques have been 
thrown to the four winds. The “‘smart” operator 
who breaks in out of turn; who calls without a 

_ break to listen for reports being given; who de- 
liberately turns up his audio gain to attempt to 

_ call in over another station who is in contact; 
who acts as if he, and he alone, is entitled to the 

| frequency, is teaching his listeners to do the 

) same. It is these infantile operators who con- 
| stitute the greatest danger to DX operating. The 
» barroom tactics of certain of our DX chasers, 
both old and new, are setting the style for 1961 

) DX operating. Result? The foreign DX operators 
are leaving the bands in large numbers and find- 
_ ing new countries to work is getting more and 
' more difficult. Foreign DXers are just not inter- 
» ested in fighting off hordes of Americans who 
» seem to live only for the “rare” QSL card. 
_— We had long thought that the QSL card was 
. the final courtesy of a radio contact; today it has 
| taken on a new significance. Grown-up men have 
» gone through ridiculous extremes to collect these 

little pieces of paper; adults display behaviour 
» patterns that border on the ridiculous. You have 
) only to listen to a DX pile up to realize the child- 
\ ishness of some of the operators. No wonder 
‘ foreign DXers are quitting in disgust. 

We are not alone in our concern for the future 
) of DX operating; numerous letters have been 

, received from serious DX men who are very 
/ much disturbed by the turn of events and the 

effect on future DX operating. 
We think that it is high time to call a halt and 

-do something concrete about this ever growing 
problem. Without eliminating the element of 
competition that lends spice to the chase, we 

_must come up with an answer to the problem of 
the human element; the element that operates 

| without regard or consideration for the other 

To this end, we propose that the numerous 
“active DX associations and clubs, both here and 

| abroad, begin consideration of a Code of DX 

| Ethics. This Code would be used to guide the 

of working DX. 

We are writing to the following DX groups; 
NEDXA, NJDXA, West Gulf DXA, Ohio Val- 
ley DXA, Williamette Valley DXA, No. Cali- 
fornia DXA, So. California DXA, South Eastern 
DXA, Mark IV DXA, and DX chairmen of 
other interested DX organizations. If you have 
any suggestions, please write to us. Your thoughts 

and ideas will be carefully screened for inclusion 
in the Code. 

Fifth Annual CQ SSB DX Contest 

Our big contest has come and gone and fol- 
lowing in its wake is a host of logs, comments 

and suggestions. In line with the current trend, 
conditions during the weekend of Jan. 28-29 
showed very little improvement over the preced- 
ing months. This, along with the fact that many, 
many more W/K operators participated in this 
year’s contest, served to make the working of 
DX prefixes all the more difficult. We will discuss 
the contest in more detail when all the logs have 

been received and tabulated. Among the top 
scorers whose logs have been received are the 
calls of W2VCZ, ZSSJIY, W3JNN, K6CTV, 
KH6IJ, KP4ATU, TG9AD, DL3LL, WIONK, 
K6VVA, and K2YDZ/4. These and many others 
achieved very fine scores despite band conditions 
and the fierce competition. We are eagerly await- 
ing the remainder of the logs so that we can get 
down to business and find out who are the top 
sideband contest men in the world. 

Sideband Standards 

Have you ever heard a station with what 
sounded like a lot of carrier and no unwanted 
sideband suppression? Did you hesitate to call 
him or break in to report his difficulties because. 
you weren’t sure of the standards that a good 
signal should meet? 

Without going into a long technical discus- 
sion, we feel that a good sideband transmitter 

should be capable of meeting the following 
minimum standards. 

1. Carrier Suppression. Since, in single 
sideband, the receiver will re-insert the car- 
rier removed or suppressed at the transmitter, 

any residual amounts of carrier being trans- 
mitted will appear as a beat note when the 
receiver is tuned to the frequency of the car- 
rier. The pitch of the note will vary with the 

Two very popular sideband operators in Capetown, 

Union of South Africa, are Ron, ZSINE, and Hector, 

ZS10S. 
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Memphis, Tenn. numbers many fine sideband en- 

thusiasts, among them, ED, W4LHD, who consistently 

puts out a clean, strong signal with his KWS-1 and 

TA-33. 

amount of detuning of the receiver from 
“zero beat”. The louder the beat note, the 

more residual is being transmitted. Since no 
sideband transmitter completely removes all 
the carrier, we must set a limit as to the 
amount of carrier that should be permitted. 
It recommended that the carrier be sup- 

pressed at least forty (40) db below peak 
power output. However, if your transmitter 

is capable of more suppression, it is to your 
advantage to see that it is used to its max- 
imum. 

2. Unwanted Sideband Suppression. The 
essence of single sideband is the theoretical 
complete suppression of the unwanted side- 
band. We know that the two sidebands con- 
tain identical information so the removal of 
one does not affect the intelligence. The 
suppression of the one sideband, reducing 
the frequency spectrum needed for a QSO, 
enable more QSO’s to be carried on in each 
band. In fact, two QSO’s are often carried 
on using one frequency, each using opposite 
sidebands. This can only be done if there is 
satisfactory sideband suppression. A mini- 
imum practical value would be at least 30 db 
below peak power output of the transmitted 
wanted sideband. Of course, more suppres- 
sion than that is possible and should be the 
order of the day. 

So, the next time you hear a sideband signal, 
check the strength of the suppressed carrier and 
the amount of suppression of the unwanted 
sideband. If it doesn’t meet these minimum 
standards, drop in on the frequency and acquaint 

the operator with the sideband facts of life. 
Chances are he'll welcome the information. 

Russian Expedition 
Thanks to a long and well written letter from 

Leo, UA3CR, here is some first-hand informa- 
tion on the Russian SSB DXpedition which 
started off in such a big way by giving Zone 23 
contacts to sidebanders. Leo wrote that “This is 
the first SSB DXpedition in the USSR. The aim 
is to take part in the CQ SSB DX Contest, to 
give a chance for WAZ-SSB. In addition we 
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want to show and to tell hams in Tuva what SSB- 
is and which advantages it has. The DXpedition 
was organized and financed by the Federation of 
Radio Amateur Sport of USSR. The Equipment 
consists of a home built 100 watt PEP exciter 

(rig and power supply are in one box); trans- 

mitter was built by UA3CG (a YL), UA3FE, 

and myself. This rig will travel through all So- | 
viet Union Republics which are not represented. 
on SSB. Receiver is a commercial (10 tubes) | 
one plus h.m. adapter with mechanical filter and | 
product detector (made by UA3FU). Antennas | 
are a windom and a long wire (local ant. of | 
UAGKYA). 

“Operator Seva, UA3FE, works from club 
station in city Kizyl—UA@K YA. Seva left Mos- 
cow for Tuva on 25th of Jan. (by plane) and his | 
first QSO was on next day on 26th of Jan. at 
11:00 GMT. In two days, he built PA on TY-13 | 
(?) (like 813) tube with 1100 plate voltage and 
took part in contest with power about 250 watts. 

“Conditions are very poor. He reported that 
W/K come through there for 1 or 2 hours during 
24 hours; West Coast about 0600-0800 GMT 

and East Coast from 1200 to 1300 GMT. Some- 
times West Coast goes about 0200-0300 GMT, 

“Tt was planned Seva’s coming back on 6th of 
Feb. but under request of many hams, he stay | 
there till 16th or 17th of Feb. QSLs of UA3FE/@ 
will be sent just after Seva coming back to Mos- 
cow. Cards will be sent through bureau if we do 
not have SAE.” 

Many thanks to Leo for bringing us up to date 
on this DXpedition. Further information indi- 
cates that the equipment will go on to UM8, 
UI8, and UJ8, starting shortly after Seva’s return 
from Tuva. Needless to say, much excitement 

has been generated by this endeavor. DXers who 
have waited many years to work Zone 23 can 
now rest easy; newcomers to DXing have a rare 
zone thanks to this sideband operation. All in 
all, sideband operators throughout the world are 
grateful to the amateurs in the Soviet Union who | 
planned and executed this DXpedition in such 
an efficient fashion. 

RE: ALC 
It’s been too long since that booming signal | 

from HR2WC was heard giving many of us a 
new country but some of his friends have had | 
the pleasure of talking with Wayne from his new 
station, K4ZZK, in beautiful Miami. We’d like to 
introduce Wayne 

writer. We hope that he will favor us with more 
of his “know-how” from time to time. 

Wayne has a very interesting modification for 
any linear that will increase your talk power 
without overdriving and the attendant distortion. 

It is a wonder that a.l.c. is not more widely 

used in amateur s.s.b. gear. It is more of a won- 
der since it is so easy and inexpensive (I have to 
add this all important word) either to build into 
the set originally or install into existing equip- 
ment. 

The circuit shown is not my own but one de- 
veloped by the Collins engineers and used in 

in a new role—technical | 



| 
| 
; 

6AL5/6H6 

Fig. 1—Simple automatic level control circuit that 

may be added to most sideband rigs. 

their amateur and commercial s.s.b. transmitters 
_ for a number of years. Its main feature outside 
of the circuit simplicity is that the operation is 
automatic and there are no adjustments to 
make. It is controlled by the mike gain. The 
more gain the more compression. It is impossible 
to overdrive the linear amplifier. The practical 
limit is 10-12 db which is quite worthwhile in 
holding things down below the splatter level. The 

_ average voice level is also raised by that much or 
in more understandable terms, two S units on 

' the other end. Putting it another way, it makes a 
_ 100 watt transmitter sound like 1 kw which are 

terms anyone can understand. 

This a.l.c. system can only be applied to an 
amplifier operating in Class AB1, i.e. one that 
is not driven into the positive grid current 
Tegion. This covers the great majority of linears 
in amateur s.s.b. service so it should find wide 
application. The a.l.c. voltage is obtained from 
rectifying the positive grid current peaks. When 
the drive on the amplifier is such that no grid 
current is drawn, there is no a.l.c. voltage devel- 
oped. Drive producing positive grid current 
peaks is held down as these peaks are rectified 
and the resultant a.l.c. bias voltage is fed back 
to the controlled r.f. drive stage or stages and 
their gain reduced. 

The 6AL5 or 6H6 a.l.c. rectifier tube along 
with the time constant network and coupling 
Capacitor can be tucked away in some odd corner 
of the amplifier and supplied with filament volt- 
age and an output lead to the exciter. If one 
wants to make it just a little more compact than 

it already is and without the need for filament 
: voltage, 1N459 diodes can be used in place of 
the tube. 

Now for connecting to the exciter. With a 

Collins 32S-1 or KWM-2 it is easy; there is a 
connection on the back! The later KWM-Is also 
have such a connection at pin #19. For the ear- 
lier KWM-1’s just run a wire from Vy pin 7 to 
Ci) Which will bring it up to date and give you 
the a.l.c. connection at pin #19. For the HT-32, 
I connected to V; pin I as shown in fig. 1. This 

can be done by wrapping the resistor lead around 
the tube pin if you don’t want to try to get to the 
socket base which is quite a job in itself. Con- 
nection to other exciters can be made in a similar 
manner, preferable to the first amplifier follow- 
ing the balanced modulator. 

- Some linear amplifiers have a blocking bias 
that drops the plate current to zero when not 
being vox operated. This messes up the a.l.c. ac- 

tion as | found out when trying to apply it to an 
HT-33, for example. This was overcome by 
leaving the bias fixed at the operating value and 
switching the screens to ground thru a vox oper- 
ated relay. | used some extra contacts on one of 
the coaxial relays in this case. 

April ls Convention Time 
With three major conventions set for April, 

sidebanders will have plenty of opportunity to 
get together with their fellow enthusiasts and 

meet, in person, many of the fine people they 
have contacted over the air. On April 7, 8, and 
9, we will be way down South in Chattanooga. 

Tennessee, at the Delta Division Convention. 
Dr. Wernher Von Braun as banquet speaker 

stamps this as a very important occasion indeed. 
Our program topic will, of course, be “Single 
Sideband” and we will be followed by many fine 

speakers such as Sam Harris on “VHF”; Don 
Chesser on “DX,” and Andy Andros on “An- 
tennas.” The SSBARA will sponsor a_ get- 
together for sidebanders just prior to the Ban- 

quet. Bert, W4MF, General Chairman, advised 

us that the Grand Prize will be a complete Hal- 
licrafter s.s.b. station worth $1000—lots of other 
prizes too! 

April 8 and 9 are the dates of the well known 
New England Division Convention at Swamp- 
scott, Mass. Ernie Coons, WIJLN, Chairman of 

this very popular event, has planned a Dutch 
Treat SSB Dinner on the 8th to precede an 
evening of dancing and gaiety with entertain- 
ment by the Show Toppers, a group appearing 
nightly at a well known Boston hotel. On Sun- 
day, the 9th, the Committee has arranged for a 

wealth of technical information to be dispensed 
during forums tailored to fit every ham’s taste. 

The Dayton Hamvention is so eagerly awaited 
each year that we needn't try to sell you on this 

one. However, this year’s event on April 28-29 
bids fair to outdo all previous efforts. The DX 
forum will boast such Juminaries as Urban 
Le Jeune, CQ’s own DX editor; Glen Ward, 

ex-9N1GW; and, almost direct from Bahrein 
Island, Ian Cable, MP4BBW. What a great 

group! The Sideband Forum will be moderated 
by Ye Editors and will be enhanced by the pres- 
ence of such top names as Fritz Francke of Halli- 
crafters, Jim Taylor of Collins, Wes Schum of 
Central Electronics and others. Each will speak 
briefly on various aspects of sideband—advan- 
tages of v.h.f. sideband; filter vs. phasing s.s.b. 

generation; causes and effects of s.s.b. distortion; 
and design considerations of s.s.b. receivers. We 
guarantee that you will leave the forum with 

plenty of sideband food for theyght. There will, 
naturally, be other forums which will interest, 
inform, and please everyone, The SSBARA will 

again hold Open House for members and friends. 
The windup of the Dayton Hamvention will be 
a mammoth banquet with a terrific lineup of 

prizes. We look forward to meeting many of you 

either at Chattanooga or Dayton and hope you'll 

come up and identify yourselves. 
73, Irv and Dorothy 
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ham clinic 

Power Supplies 
The ham who designs and constructs power 

supplies for any ham equipment requirement 
knows that the design steps seldom vary. 

After determining voltage and current needs, 
he will first choose the proper transformer. 
Next, he will determine his filtering require- 
ments and proceed to pick the proper choke(s) 
capacitors etc.; keeping in mind the particular 
rectifier circuit (tubes or selenium rectifiers) he 

will use. Then he will calculate bleeder resistor 
requirements and perhaps add some voltage 

regulation. 
A well designed power supply will have good 

regulation under load. Capacitance-input filters 
may be fine for increasing output voltage but 
the regulation is generally poor. This is the rea- 
son that one usually finds choke-input filters in 
most ham power supplies—regulation is better. 

For better voltage regulation, input swinging 
chokes are often used. These are designed to 
have an optimum value at no load and a criti- 
cal value at full load. This enables peak-to- 
average current ratio control over a very wide 
range of varying load conditions. 

To prevent choke to ground arcing in high 
voltage supplies, the choke is often installed in 
the negative or ground side of the supply, 
rather than in the positive or “high” side. 

Bleeder Resistors 

Many hams (according to letters received) 
do not understand that the bleeder used in 
nearly all power supplies can not only be used 
as a voltage divider but is also there to provide 
a constant load to other power supply com- 
ponents. When the output of a power supply is 
loaded down, the current flowing through the 
bleeder is much less than when unloaded. For 
this reason, the designer always specifies a 
bleeder whose power rating in watts is generally 
double that calculated for a full load condition. 
Bleeders generally get hot because they dissi- 
pate heat, but gthey should not “glow in the 
dark.” , 

The bleeder will also discharge filter capaci- 
tors, but for safety’s sake, should not be trusted 

to do so when you are working on the supply. 

Bleeders do have a nasty “habit” of opening up 
when least expected to do so. When a bleeder 

goes out, so does regulation. The ham on his 
toes can “spot” the condition when he suddenly 
finds his final plate voltage meter needle taking 
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larger scale excursions when a rig is modulated | 
or keyed. | 

Most good radio handbooks give the design | 
data for calculating power supply filter com- ) 
ponent valtes for minimum ripple. | 

In small low current supplies, the usual 
choke is sometimes replaced by resistance, but | 
you will note that filter capacitance values are 
increased to very high values (except in some 
oscilloscope power supplies where only a few | 
micro-amperes of anode current are required). | 

Mobile Supplies 
With the advent of transistors, vibrator and | 

dynamotor supplies used in mobile work are 
gradually but surely taking a back seat. This is 
very understandable when the efficiencies of 

each are compared. The transistor supply not 
only operates at top efficiency but it is quiet and 
occupies little mounting space. Futhermore, if 
there is good air circulation around it, one can 

expect up to five times the trouble-free service 
as compared to dynamotor or vibrator supplies. 

Overloading either a vibrator or dynamotor 
supply will usually make it inoperative in a very 
short time. However, an overload on a well de- | 

signed transistor supply will simply “turn it 
off.” 

Vibrators can be replaced by transistors 
merely by modifying the transformer in the vi- | 
brator supply. (See Popular Electronics October | 
1960 for one approach to accomplishing the 
change). 

The usual transistor supply for generating | 
voltages from 250 volts d.c. at 100 ma and up, 
generally uses two power transistors in a switch- 
ing oscillatory circuit. The frequency at which 
the switching takes place varies, but is usually 
in the a.f. spectrum (1500 to 3000 cycles). 
Sometimes there is some receiver feed-through 
of the signal generated by the transistors. This 
can usually be eliminated by using a good pi 
type filter which will attenuate the particular 
feed-through frequency. A small low value iron 
core choke in conjunction with two properly 

sized condensers will stop the undesirable noise. 

Trouble-Shooting 
Trouble-shooting power supplies I  have- 

found, is relatively an easy task because of the | 
few components involved. : 

No output voltage can be due to a blown 
fuse; open high voltage secondary winding of 
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shorted filter component; in this case the fuse 

the power transformer; open choke(s); or a bad 
ectifier tube or element. It can also be due to a 

would more than likely blow. 
_ After discharging filter capacitors to ground, 
“an ohmmeter can be used as an effective fault 
finding tool. 

Transformer be checked windings can 
through the rectifier tube(s) socket holes. 

An open bleeder can be detected quickly as 
well as an open or shorted choke by discon- 
necting one end of either and applying the ohm- 

meter test prods. 

Filter condensers when disconnected (after 
discharge) can be checked out reasonably well 

with an ohmmeter (switched to high scale). 
Shorted condensers will show a zero or near 
zero resistance reading. Open condensers will 
show no reading (infinity) at all. A good con- 
denser will show on the meter as a “kick” of 
the needle with gradual “die down” to open cir- 
cuit. Electrolytic capacitors will of course ex- 
hibit slower “die down” than their paper 

- “brothers.” 

Condensers suspected of leakage should be 
checked on a good condenser tester (under 
Toad). 

Much ham equipment will contain voltage 
regulator (VR) tubes of various sizes. These, 

contrary to minority opinion do often go bad. 
Because they glow does not mean that they are 
regulating properly, although this is one test 
applied to their operation, 
VR tubes should always be checked with a 

reliable VR checker which will let you know 
quickly the worth of any particular tube. 

As time goes on we will see the replacement 
of rectifier tubes such as the SR4GY, 816, 866, 
5U4GB etc., with silicon rectifier counterparts. 
The latter do not need filament voltage, operate 
cooler and are much more efficient because of the 
low internal voltage drop which characterizes 
them. 

International Rectifier Corp., Sarkes-Tarzian 
and other manufacturers have already made 

available direct replacement selenium plug-in 
units for most rectifier tubes. A note to either 
of these companies will bring you full replace- 
ment information. 

Many more thoughts could be expressed here 

on power supplies (especially for the Novice or 
the ham-to-be), but space precludes them. 

Now a word on surplus power transformers. 

I have little doubt that there are many wonder- 
ful surplus power transformer bargains avail- 
able—but they are only bargains if the seller 
has full data on them. Be careful when purchas- 
ing surplus transformers and do not get the idea 

that just because a transformer is large that it 
has a high voltage and current capability. 

If a transformer has been overloaded at one 
time or other, you can usually detect this by 
looking for leaking transformer oil and paint 

blisters. 
Always try to obtain a transformer which has 

the standard color-coded leads or marked metal 

terminal connections; and do not do as one 
young tyro did: he tried to make up a “high 
voltage supply” using an audio transformer and 
other components! 

Observation 

In this day of technical change, there are 
those among us who refuse to acknowledge the 

fact that they are gradually being “pushed” to 
the rear technically and scientifically by new- 
comers who think in terms of s.s.b., transistors, 
u.h.f. and s.h.f., satellite radio relay systems and 

sO on. 
To keep up with our ever-changing technical 

picture requires more than just a little read- 
ing... it requires study and practice. 

Any good electronics engineer worth his 
“salt” will tell you that the technical advance- 
ments have been coming so fast and so furious 
during the last 10 years that they require a lot 
of “off the job” effort to keep up with them. 

Besides attending electronic shows, lectures 
and pursuing special courses offered at most uni- 
versities, the average engineer must put in a lot 
of home-study. If he doesn’t he will end up on 
the short end of the “pay stick.” 

The ham who is interested in just a little 
more than communicating with fellow amateurs 
must devote some of his spare time to keeping 
abreast of what is happening technically in his 
hobby. Of course, those who belong to the 

League and who read CQ do have an advantage 

over those who do not; there is little doubt that 

they enjoy the hobby of ham radio more. How- 

ever, the ham who thinks in modern terms of 
design and construction, and who tries out the 

new things is the guy on whom the ham frater- 
nity at large must depend for amateur radio 

technical progress. Without him we more than 
likely would not use s.s.b., ultra high frequency 

techniques, TV etc., as we do today. 

Observed: we hams cannot continue to rest on 
our “technical laurels” if we are to continue to 
progress. There are too many of us who have 
the know-how but not the desire to contribute 
to technical advancement. We must try the 
unknown and spend. a little more time in coor- 

dinated technical effort or we stand (for ex- 
ample) a big chance of losing some of the u.h.f. 
and s.h.f. frequencies now allocated to us. We 
must use them to keep them, and to use them 
we must do our own technical development; 

next year may be too late. 

Questions 
Soldering Iron Tip—‘I have a_ soldering 

iron with an old tip frozen in it. I’ve tried every- 
thing but can’t get the dern thing out. What do 

suggest?” 
First, don’t try to take the tip out when the 

iron is cold. But before you heat up the iron 
apply a few drops of penetrating oil around the 
tip. Let it stand overnight. Then heat up the 
iron. When it is hot, place in a vise and with a 
pair of pipe pliers turn the tip (with the set- 
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screw already out), at the same time tugging 
straight up. It should come out. 
When you get the bit out let the iron cool, 

then clean out the barrel with a rag dipped in 
cleaning solvent (not carbon-tet). Next, buy a 

Hexacon “Durotherm” bit and insert it in the 
barrel. Your bit freezing days are over as well 
as your constant battle with tinning. 

2 Meter Oscillator—‘Please publish a cir- 
cuit of a really stable crystal (overtone) oscil- 

lator that will have a 72 mc output.” 
See Figure 1. This circuit works fine if you 

use a good active overtone crystal. You will find 
that this circuit is thermally stable to better than 
one part in 1,000,000! 

150-200V 

Fig. 1—Diagram of an extremely stable overtone 

crystal oscillator with 72 mc output. 

Dual Converter—“Where can I find a dia- 
gram of a converter that works on both 2 and 
6 meters but uses only one conversion crystal?” 

Suggest you get a copy of the VHF Amateur 
October 1960 issue. On page 7 you will find a 
terrific article on a dual 2 and 6 meter con- 
verter which uses only one crystal. The article 
is by LU3DCA. He certainly did do a “bang up” 
job on this one. 

Surplus Part Identification—‘“I have a 
number of surplus transformers of all kinds. 
What is the best way to establish identifica- 
tion?” 

First off, I would suggest that you write the 
manufacturer if given on the name plate. Be 
sure to send all other data appearing on the 
plate or transformer. HAM CLINIC can supply 
the address for any transformer manufacturer 
(still in business) in the United States. Please 
do not ask us to give you the information on a 
particular surplus transformer if it is 5 years or 
more old. We simply do not have it. 

If you know from what equipment your trans- 
former came you might try writing the Bill Slep 
Co., PO Box 178, Ellenton, Fla. He may have 
a complete diagram on the equipment which 
may or may not contain full information on the 
transformer. 

Mobile Modulation Monitor—‘“Please give 
me a simple transistor unit diagram for moni- 
toring my a.m. rig in my car. All I want to see 

or hear is that I am modulating.” 
See Figure 2. By changing L, to a loopstick 

and C; to a small 365 mmf variable capacitor, 

the unit can also be used as a small BC set or 
for Conelrad monitoring. 

Tubes—A question relative to the use of a 

particular brand of tube was raised by one of 
our readers after he read our December 1960 
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column on the HQ-110. wel 

The recommendation that a particular make © 

of tube be used in the HQ-110 was based on the | 

set manufacturer’s recommendation. No doubt, 

when a set is aligned with a particular set of | 

tubes of specific manufacture, replacement | 

tubes should be of the same make. On the other — 

hand, JAN approved tubes of the same type 

can be used without reference to any specific 

make. 2 
Ham CLINIc does not suggest selective buying 

based on one recommendation. It does how- 
ever, accept the set manufacturer’s recommen- 
dation as to what tubes will work best in a par- 
ticular receiver, transmitter etc. 

Thanks Tom, WA2KUB, for a real enlighten- 
ing and enjoyable letter pointing out the need 
for the standardization of tube characteristics 
enabling the inter-changeability of tubes (of the 
same type) but of different manufacture, with- 

out “fuss or muss.” 
DX-40 A.F. Distortion—‘Can you give me 

some information concerning af distortion re- 
ported in my DX-40?” 

Yes. First check the 12AX7 and 6DE7 tubes. 
Do try others. Next, check all af coupling con- 
densers. Check the microphone connections as 
well as the microphone itself—try another 
mike. Check the electrolytic condensers and the 
20K ohm bleeder resistors; if these are defec- 
tive you will have hum and distortion. Next be 
sure that your 12AX7 is not overdriven. Some 
mikes have enough output to overload the speech 
stage. I suggest that a gain control be added to 
the DX-40. Those of you who want the dia- 
gram for adding such a control drop a line to 
HAM CLINIC. 

Above all, make certain that your DX-40 is 
loaded properly. If it is not you will have some 
distortion. Remember that the screen modula- 
tion system needs heavy loading, for its Z char- 
acteristics changes enough as it is. If you have 
a DX-40 received previous to 12-3-58, place a 
.001 mf condenser from pin #9 (6DE7) to the 
nearest ground point. If the set was received 
after 12-3-58, place a solder lug beneath the 
retaining nut of the machine screw holding the 
12AX7 tube socket in place and solder an addi- 
tional connection from pin #9 (12AX7) to the 
solder lug. If you have bassy response try sub- 
stituting coupling condensers of approximately 

[Continued on page 112] 

CR; 
Stiff Short Meter Rect. Wire 6" 20K 

Pe 

Magnetic 
Phones 

Fig. 2—Schematic diagram of a transistorized mo- 
bile modulation monitor for use with phones. With 
the addition of the metering circuit shown capaci- 
tively coupled to the phone jack, a meter indication 

may be obtained. 



i trated in Fig. 1. 

Although not particularly concerned with 
Novice operation, for your general knowledge, 
you should understand how various types of mo- 
bile (battery operated) power supplies operate. 

Vibrator Supplies 
This type of supply is used to obtain a high 

d.c. voltage from a comparatively low d.c. 
source. A vibrator power supply is much more 
efficient than a dynamotor and is used exten- 

sively. A simple vibrator power supply is illus- 
It is nothing more than a 

simple interrupter similar in many respects to 

' 

a buzzer. The pulsating d.c. is used to energize 

Pulsating DC 

>So — ||! 

Fig. 1—This simple circuit illustrates the principle of 

the vibrator power supply, but is very inefficient. 

the primary winding of a transformer, which in 
-turn induces an a.c. voltage in the secondary. 
The turns ratio of the transformer windings are 
proportioned to give the desired output voltage. 
Referring to Fig. 1, when the switch is closed, 

current will flow through the primary of the 
transformer, through the electromagnet, and 
then back to the battery. In passing through the 
electromagnet it will set up a magnetic field 
drawing the armature A over to it. This action 
breaks the circuit at B. As soon as the circuit 
is broken, the electromagnet will no longer at- 
tract the armature, thus allowing spring C to pull 
it back to the original position. At the starting 
position, contact B again closes and the process 
is repeated. In this way there flows through the 
primary of the transformer a pulsating direct 
current which induces a high voltage in the 
secondary winding. The output voltage of the 
secondary. is applied to a conventional rectifier 
and filler network which changes the alternating 
current back to direct current, but at a new and 

higher voltage. 
A more complete circuit diagram of a typical 

vibrator power supply is shown in Fig. 2. A 
better waveform in the output voltage is ob- 
tained in this circuit by the use of the center- 
tapped primary transformer. When the primary 
circuit is closed, the vibrating reed D is drawn 

by DONALD L. STONER, W6TNS 
P.O. Box 137, Ontario, Calif 

Novice 

Fig. 2—This vibrator supply is often used in low 

power equipment, such as automobile radios and 

QRP transmitters. 

down by electromagnet A until it closes contact 

B. When this contact closes, a pulse of current 
flows through the lower half of the primary 
winding of the transformer. At the same time 
the electromagnet is shorted out by contact B, 
and loses its attraction for the vibrating reed, 

thus allowing it to spring back and make con- 
tact at C. This contact completes the primary 
circuit through the upper half of the primary 
winding and another pulse of current flows. As 
soon as the reed breaks the connection at B the 
current from the battery again can flow through 

the electromagnet. The electromagnet then pulls 

the reed down once again, repeating the entire 
process. Voltage which appears across the sec- 

ondary will be truly alternating. Capacitor C2 
smoothes out the surges of current. In order to 
prevent r.f. interference caused by sparking at 
the points B and C, filter choke RFC and capaci- 
tor C, are placed in the circuit. The entire unit 
is placed in a metal can to shield nearby sets 
from any interference caused by the vibrator. 

Dynamotors 

A dynamotor is used to change a low d.c. 
voltage to a high d.c. voltage to supply plate 
power for receivers and transmitters. It is es- 
sentially a motor and a generator mounted, or 
wound, on a common frame. A single field 
winding is used to provide the magnetic field 

for both the driving and generating purposes. 
The armature consists of two windings, both of 
which are wound on the same armature core, 

but connected to separate commutators. One 

winding serves to produce the driving force 
when energized by a low d.c. voltage. The other 
winding serves to produce the high voltage 

when rotated within the magnetic field. 
Filters are placed in the high-voltage leads to 

filter out high-frequency currents produced by 
sparking between the brushes and the commu- 
tator segments, so that it does not cause inter- 
ference to radio reception. The filter consists of 
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a combination of r.f. chokes and capacitors. The 
purpose of the chokes is to prevent circulation 
of the r.f. energy through the external wiring. 
The capacitors serve to “short” this energy to 
ground. Some additional filtering must also be 
provided to eliminate commutator ripple. This 
will usually consist of a series inductor of com- 
paratively high value and a shunt capacitor. 

Functional characteristics of the filter are simi- 
lar to filter action discussed several months ago. 

The circuit diagram of a typical dynamotor 
power supply is shown in Fig. 3 choke L, is an 

La 
L2 ly 

Gen.Ganged 
To Motor 

Low Voltage 
Input 

not 

High 
Voltage 

== Output 

Ls 

Fig. 3—The dynamotor uses rotating machinery to 

convert low voltage d.c. to high voltage d.c. 

r.f. unit to eliminate any r.f. energy in the low- 
voltage circuit. M is the motor section of the 
dynamotor and is connected -to the battery, 
which provides the driving power. G is the gen- 
erator side of the dynamotor and the output 

from this unit is fed through the choke coils Lz, 

Ee and: es, Chokes £2 and Lz are rf. choke 

coils, choke Ls is an iron-core coil. In combi- 
nation with the capacitors across the line, these 
chokes serve to prevent radiation of r.f. energy 

and to reduce commutator ripple in the output 
voltage. 

Transistor Power Converters 

Transistor power converters have all but re- 
placed the vibrator power supply and dynamotor 

because of their high efficiency (75 to 94% ) and 
the fact that they are instant starting and have 
no moving parts. 

The circuit for a typical supply is shown in 
Fig. 4. You will no doubt note a similarity to 
the vibrator circuit of Fig. 2. However, transis- 

Fig. 4—The transistor power converter is the most 

efficient device for converting a low d.c. voltage. 

to high voltage. There is no limit to the amount of 

power that can be handled, with suitable trans- 

formers and transistors. 

tors have replaced the vibrating reed in a cir- 
cuit called a magnetically coupled multivibrator. 
The battery voltage and the transformer pri- 
mary winding determine the free running fre- 

quency (corresponds to the reed frequency in 
the vibrator). The action of the circuit is as 
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follows: When switch S* is closed, one transis- 
tor will conduct more because of inherent — 
dissimilarities. For the purpose of explanation, © 
assume that Q, draws the greatest current. Cur- 
rent flows from the negative terminal of the 

battery up through W2 and returns to the bat-_ 
tery via the collector and emitter of Q;. This in 
turn induces an opposite voltage in W; of the 
correct polarity to make the transistor draw 
more current. Almost instantly the transistor 
and the core are in a state of saturation (in 4 

other words, the transistor can pass no greater 
amount of current and maximum flux density 
occurs in the transformer). Since the lines of 
force are no longer moving, no voltage is in-~ 
duced in W, and the current through Q; starts 
to decrease. The decreasing current in W», in- 
duces an opposite current in W., causing Q» to 
increase conduction. As before, the increased 
current in W; causes Q» to draw even more 

current because of the induced voltage in W4. 
This transistor instantly saturates, causing maxi- 
mum current to flow in W;. This action repeats 
at a very high speed as long as 5S; is closed. 

The transistors can switch many times faster 
than a vibrator which usually operates at a fre- 
quency of 120 cycles, while transistors work 

nicely at one to five kilocycles. Thus, only 2 mf 
(or so) of filtering is required compared to the 
20 to 40 mf usually encountered in a vibrator 
supply. 

The transistors can handle a load current 
many times their dissipation because of the fast 
switching time. Heat in the transistor is the de- 
termining factor. Heat is only generated during 
the transition from the conducting to non-con- 
ducting state and the transistors get a rest dur- 
ing alterations. 

New Equipment 
The Heath DX-60, successor to the famous 

DX-40, has many features of interest to the 

Novice operator. New features include a built-in 
low pass filter for harmonic suppression, a 

neutralized final for high stability, grid block 
keying for improved keying characteristics and 
easy access to crystal sockets on the rear chassis 

apron. A front panel switch selects any of four 
crystal positions or an external v.f.o. Modulator 
and power supply are built in and single knob 
band-switching with pi-network. provide com- 
plete operating convenience. A tune-operate 
switch protects the transmitter during tune up 
and a separate drive control allows adjustment 
of the drive level without detuning the driver. 

a 
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fhe DX-60 can be used for Novice c.w. opera- 
tion with reduced input power, although it is 

_ capable of a full 90 watts input. It appears to be 
an excellent buy at $82.95. 
Ee 
hess 

Novel Power Supply 
__ Speaking of power supplies, as we have been 
| doing for the past few months, I ran across a 
-novel power supply circuit that advanced Nov- 
eices might like to duplicate. A special multiple 
winding transformer is used in either a bridge 
or full-wave rectifier circuit. In the full wave 
position, the h.v. output will be approximately 
400 volts at 200 ma. By flipping the switch to 

_the bridge position, the half-bridge output con- 
nection supplies the 400 volts, while 800 volts 

_ is available at the h.v. connection. Three taps on 

the high voltage secondary winding permit adjust- 
ment of the exact output voltage to compensate 
for line variations. In addition to the rectified 
d.c., you can obtain the following filament volt- 
ages: 5 volts at 6 amps, 6 volts at 12 amperes 
or 12 volts at 6 amperes. This should be an ex- 
tremely handy power supply to have around the 
shop for testing or even compact home-brew 
transmitting equipment. The 5U4GB is a co- 
mon television tube, but the 6BL4 is usually 
used in color television receivers and may not 
be readily available. Check with your local dis- 
tributor. The remaining components, with the 
possible exception of the power transformer (A 
Thordarson 26RO00), are available directly from 
dealer stock. 

[Continued on page 110] 

Thordarson 
26ROO - 

| Fig. 5—Schematic dia- 

gram for the novel com- 

bination bridge and ane 

_full-wave power supply. 60 
Voltage_| 
Adjust! Although no specific con- 

_ struction information is 

1 

given, advanced Novices J 

should have no trouble 

duplicating it. 

! 
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Noteworthy Novice 
Mike Meenan, WV2QEM, The Choate School, 

Wallingford, Connecticut, is a real newcomer to 

Shake QSL’s with Bill Mullin, KN4ZVS, of Alexan- 

dria, Va. In addition to all his accomplishments 

mentioned in the column, Bill has his Rag Chewers 

Club certificate and a code proficiency for 15 

words-per-minute! We’ll look for you to shed the 

“N’ soon, Bill. 

the Novice ranks, having held those call letters 
for only 3 weeks. Mike sounds like a real go- 
getter and is the guiding genius behind the 
school station, WIYEY. The radio club consists 

of Mike, Pete Rosden, K3NDH and two pros- 

pective Novices awaiting their tickets. Between 
studies Mike fires up the Viking II on 15 meters, 
his favorite band (look for him crystal controlled 
on 21.12). The club still needs Utah and W. Vir- 

ginia for their WAS. 
Mike likes to do a bit of DX chasing and the 

club has collected contacts with 9Q5 (Congo), 
FF7, KZ5, KV4, LU6, WL7 and a VE6. 

Mike says there were doomed forever to use 
the DX-35, due to the poor condition of the 

Viking, until his friend Chris, KILZE, came to 
the rescue and patched it up. The Viking now 
gets FB reports on phone and c.w., but unfortu- 
nately they also get T9 reports on the school PA 

and hi-fi systems!! Mike says “our schoolmates 
are outside throwing two nooses over a tree 

limb! Fabian and CQ DX do not mix—hi.” 
Let’s hope it all turns out well, Mike, and 

we'll be looking for you on IS c.w. | 
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KH6UK—W6NLZ 
The big news this month is, of course, the 

winners of the Edison Radio Amateur Award 

sponsored by General Electric, John T. Cham- 

bers, W6NLZ, of Palos Verdes Estates, Califor- 

nia, and Ralph E. “Tommy” Thomas, KH6UK, 
of Kahuku, Oahu, Hawaii. I’m sure we'll all 

agree that it went to two well-deserving mem- 
bers of the v.h.f. fraternity, and most rightly so 
for their efforts in completing a 2,540 mile 

course between Hawaii and California first on 

144 mc in July, 1957, next on 220 mc in June, 
1959, and the latest record on 432 mc on July 
20, 1960! Ever since this famous pair teamed 
up years ago, we’ve all been avidly following 
their work on v.h.f.—u.h.f. with much interest 
and excitement. Our sincere congratulations to 

KH6UK and W6NLZ! 

Propagation 

Over the past few months, many letters have 

been received from readers interested in learn- 
ing more about propagation and its effects on 
v.h.f.—u.h.f. work. Our pet project, the Spo- 
radic E mapping system has netted many en- 
thusiastic v.h.f. men interested in helping us to 
learn more about this one phase of propagation. 
But before we go off the deep end into a discus- 
sion of various technical aspects of Sporadic E 
or any other mode of propagation, we should 
try to lay some “groundwork” for basic under- 
standing of the more fundamental conditions 
that exist in the atmosphere affecting our v.h.f. 
interests. Each month we will try to outline 
some form of propagation in this column to 
help you understand the “how” and “why” of 
band conditions. I make no claims to be a 
propagational expert, but I would rather act 
through this column as a medium or place where 
ideas can be gathered and presented for the con- 
sideration of fellow v.h.f. men. In any technical 
discussion one must start from the bottom and 
work up. This brings us down to the first con- 
cern of v.h.f. men regarding propagation, the 
troposphere. 

Robert Morrison, K2RRG, has written the 

best analysis on this subject I’ve seen in a long 
time. Therefore we’d like to turn the topic over 
to him. The following material written by Bob 
appeared in a recent issue of The VHF 
Amateur... 
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BOB BROWN, K2zZSQ 
67 RUSSELL AVENUE 
RAHWAY, NEW JERSEY 

“Before we discuss any one type of propaga- 
tion, we should know where all the various 
forms of propagation take place. All propaga- 
tion, as we know it, takes place in the earth’s 
atmosphere. This relatively thin layer extends 
from the earth’s surface out (or up) approxi- 
mately 300 miles. But to say that Sporadic E 
skip takes place in the earth’s atmosphere would 
be like saying New York is located in North 
America. Next, we must break down the earth’s 

atmosphere. 
“Starting from the earth’s surface upward to 

a height of six miles we have the troposphere. 
The next layer after leaving the troposphere is 
known as the stratosphere. This region extends 
upward from the troposphere about 30 miles. 
We have now broken down the earth’s atmos- 
phere into two regions accounting for approxi- 
mately forty miles of the 300 mile layer. The 
remaining region above the stratosphere extend- 
ing to the edge of the earth’s atmosphere is the 
ionosphere. Generally speaking, all v.h.f. con- 
tacts of over 800 miles are the result of propa- 
gation found in the ionosphere. It accounts for 
Sporadic E, F2, aurora, and the various types of 
scatter. I believe in starting at the bottom and 
working up. So let’s begin with the earth’s at- 
mosphere we live in. 

Troposphere 

“This area, as stated earlier, extends upward 

from the earth’s surface about six miles. All of 
our weather—snow, rain, wind, etc., is formed 

in the troposphere. For this reason, it is some- 
times referred to as the ‘weather layer.’ The 
troposphere is of prime importance to the v.h-f. 
man in that it is where our ground wave takes 

place. Ground wave, like the weather, is subject 
to change without notice because the condition 
of ground wave is solely determined by the 
weather. 

“Even in the most elementary discussions of 
propagation, it is important to use the correct 
terminology. The term ‘ground wave’ is com- 
monly used in referring to contacts made in the 
absence of skip propagation. We now know that 
the condition of the v.h.f. bands as far as ground 
coverage is concerned is determined by the 
weather. 

“Have you wondered why one day ground 
wave signals are very strong and twenty four 



| hours later, these same signals are down in the 
mud? The path between stations hasn’t changed, 
but what has changed is the weather. This is not 

_ to say the change was such to be noticed at 
ground level or as obvious as a change from hot 

_ to cold. This change in tropospheric conditions 
is known as a temperature inversion. 

6 

There are many types and as many causes of 
temperature inversions. Perhaps, a general ex- 
planation of the causes and results would help 
the v.h.f. operator to anticipate and thus capi- 
talize on this phenomenon. 

“A text book definition of a temperature in- 
version: “When masses of air become stratified 
into regious having differing dielectric constants.’ 
While this statement is absolutely true, perhaps 
after reading it, a newcomer making an honest 
effort to learn about propagation would be con- 
fused, or, worse yet, discouraged. What we are 

trying to understand is why under certain con- 

ditions our ground wave coverage is extended 

beyond its normal range. 
“A temperature inversion as earlier men- 

tioned is the cause. The proper term used to 
describe the result would be ‘tropospheric re- 
fraction’ or ‘tropo bending.’ Using proper ter- 
minology here is important in that it, in part, 
tends to define as well as describe this phe- 
nomenon. 

“After leaving the antenna, v.h.f. radio waves 
travel at an angle up through the earth’s atmos- 
phere and on into outer space. This is the normal 
path y.h.f. signals would continue to follow if it 
were not for propagation. Much like a switch 
yard reroutes freight cars, various forms of 

propagation found in the earth’s atmosphere re- 
routes v.h.f. signals. 

“A typical example of a temperature inver- 
sion would be if during a hot spell, a cool front 
were to move in. This coo] air mass moves in 
and is positioned below a hot air mass. Now 
we have two layers of air, the lower air mass 
being cooler is the denser of the two. When the 
v.h.f. signal enters the cool air mass (at an 
angle), its speed is reduced due to the density of 
the layer. The radio waves traveling at an angle 
other than 90° will not leave the cool air mass 
in one part nor will they enter the less dense hot 
air mass in one part. The first part of the radio 
wave to enter the less dense hot air mass is 
speeded up causing it to get ahead of the other 
sections of the wave that will follow later. This 
‘sort of pivot action changes the direction in 
which the radio waves are moving. Instead of 
continuing off into space they are bent back to 
earth. The extent of this bending is determined 
by the relative density of the air masses. When 
the boundary of a temperature inversion is 
sharply defined, radio waves traveling at low 
angles of elevation are trapped by the refracting 
layer of air and will continue to be bent back 

toward the earth. 

“Radio waves trapped in such a way will fol- 

low a duct formed by the boundary layer and 

the earth’s surface. If your antenna is in this 

tropo duct, ground wave contacts for several 

K8JHZ at the operating position. He is-a member 

of the Greater Cleveland VHF Club. 

hundred miles are possible. 
“Temperature inversions are more likely to 

occur during the warmer months of the year. 
But look for super inversions during the early 
summer and early fall when slow moving high 
pressure fronts (cool air) traveling west to east, 
are met by warm humid masses moving north 
from the Gulf of Mexico. Stationary fronts can 
be formed causing sharp inversions lasting a few 
days at a time. 

“Perhaps, now that you have a general pic- 
ture of a temperature inversion, you can better 
understand why ground wave is best early in the 
morning and again after sunset. Remember, we 
need two air masses of unlike density in order 
that the speed of a radio wave be changed. The 
unlike air masses create our temperature inver- 
sion and the radio waves by changing speed re- 
sult in tropo bending. At sunrise the upper air 
is the first to be heated by the sun’s rays, while 
the lower air nearer to the surface of the earth | 

is still cool by the effects of night. After sunset 
the reverse is true; without the heat of the sun, 

the earth cools rapidly in turn cooling the lower 
atmosphere. Both are forms of temperature in- 
versions resulting in tropo bending. 

“When discussing v.h.f. ground wave, it would 
be fair to say that it is the toughest way of 
getting out. To illustrate this, how many QSL 
cards do you have confirming skip contacts over 
one thousand miles away? Now count your 
ground wave QSL’s from stations a mere hun- 
dred miles or more away. The ionosphere helped 
get your signal out to the West Coast. By con- 
trast, to get a good signal to the next state, 

you’ve got to help the troposphere. The station 
set up to get the best ground wave coverage as 
possible will also be best prepared for skip. 
Three factors determining effective v.h.f. com- 
munications are antenna system, station equip- 
ment, and operating skill. The latter is a subject 

in itself which we hope to cover later. But bear 
in mind that the skillful operator has the ability 
to anticipate various conditions. The station 
equipment for effectively working ground wave 
should consist of a transmitter of at Jeast me- 
dium power capable of Al and A3 emission. 
The receiver and converter—the best your 

means will allow. As for your antenna system, 
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think long and hard before putting up some- 
thing that may end up being a weak link in an 
otherwise strong chain. Only by improving the 
antenna system can your ground wave cov- 

erage be extended, both in your ability to re- 
ceive as well as get out. First you must hear the 
signals. Many hams stack their v.h.f. antennas 
without knowing why. True, by doubling the 
size of the antenna we can realize a gain of 3 
db (if stacked correctly). But just as important, 

if not more so, by stacking correctly the an- 
tenna we’ve lowered the angle of radiation. In 
ground wave work, the lower the angle of radi- 

ation, the better.” 

Left to right: Corliss Howard, K3MUR, Earl Foster, 

W3BKF, Alan Mathews, W3BEF, and Lyle Williams, 

K3ABC, at the Big “K’’ A. R. A. clubhouse during 

the “Santa Claus” broadcasts of 1960. 

Antennas 

I think we'll all agree that Bob’s remarks on 
the antenna system truly represent most of our 
ideas. But the fact remains that few v.h.f. men 
actually practice this theory. Most are more 

concerned with modulation quality, converter 
peaking, etc. These are important, definitely 
so... but we must consider balance. For a ham 
to get the most out of his station, for making 
the most of propagation phenomena, and in 
general getting the most out of v.h.f., his sta- 
tion equipment and antenna system must main- 
tain a clear-cut balance. Time and time again 
I’ve run across 500 watt and KW stations who 
just can’t hear the others answering him due to 

poor receiver/converter conditions in his equip- 

ment. Also, the converse is true—those who 
spend all their time and money into getting top- 
performance converters and expensive receivers 
without being able to be heard by the stations 
he hears calling “CQ.” The ultimate goal in 
station equipment selection should be to main- 
tain a balance in the equipment. Then, and only 
then can we appreciate fully the advantages of 
a good antenna system. 

Once proper balance is achieved, the antenna 

can make all the difference in the world. We 
hear all the time of the pros and cons of Yagis 
vs. Stacked arrays, parabola ys. long johns, etc., 
but regardless of what you select, your antenna 
will be the only means of extending both your 

receiving and transmitting capabilities. All of us 
have our own personal preferences along these 
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lines, and this is as it should be—in the true 

ham spirit, but remember that your antenna will 

make the difference between getting “out-of- 

town” and reaching two to three hundred miles 

under normal conditions. 
As mentioned earlier, we hope to be able to 

present regularly features on various forms of 

propagation. We hope this will help you toward 

a better understanding of these ever-present 

phenomena. But without a well balanced re- 

ceiver/transmitter relationship, and, most of 

all, a good antenna setup, you won't be able to 

fully utililate the capabilities you and your sta- 

tion possess. An efficient station will help you 

immensely in all your propagational endeavors. 

Operating Skill 
Here is another topic that is all too commonly 

ignored. Whether your v.h.f. interests lie in local 
rag-chewing, DXing, or both, operating skill is 
a major determining factor in whether or not 
you get the ultimate out of your capabilities. We 
are all familiar with the necessity of good opera- 
tional procedure on CD nets, AREC, and traffic 

nets, but do we fully realize the importance of 
individual operator skill in our day-by-day con- 

tacts? 
There are so many facets of this topic that it 

would be impossible to discuss all of them here, 

without enlarging this column another 5 pages. 
What we would much rather do is print letters 
along these lines from you, as observers on the 
y.h.f. bands toward a goal of improving and 
furthering individual operating procedures and 
general know-how. May we hear from you? 

Let us take, for instance, the v.h.f. man in- 
terested in furthering his “working radius” or 
possibilities of better and more DX. He will 
learn or has already learned that careful listen- 

ing and studying of propagation is the only way 
he will succeed. The operator who learns to lis- 
ten before he throws that “transmit” switch is 
the one who will snag the rare ones. Careful 
listening for weak signals on the band will prove 
more than a quick tune of the spectrum and a 
listen for the locals. By concentrating your ef- 

forts on signals 80-100 miles away you will 
learn when, where, and how to get these distant 

stations. The DX records broken or made over 

the years have not been with “armchair copy” 
and S9 signals, but by constant digging into the 
noise for the weak stations. 

After a time you will probably find a great 
enthusiasm and intrigue in hearing and working 

stations the local boys don’t hear. You'll find, 
however, that they could hear them if they lis- 
tened for them. This is where operating skill 
makes the difference. I’ve visited many shacks 
much better equipped than most, and I’m con- 
stantly amazed by such remarks as, “Why can’t 
I work DX, when I’ve got a much better QTH 
than Charlie?” Careful tuning of his receiver 
brings the startling fact that he can actually 
hear Charlie’s DX stations an § unit or more 
stronger, but he tends to tune right over them 
in search of a more copyable signal. 

tee 



aa be termed 

~ SW ARRL Deal, 

OA paint this i is ely one small part of what can 

“operating skill.” What have you 
- found that helps you to develop your ability to 
_ work distant stations? We'd like to hear to what 
- you attribute your success. Why not share your 
knowledge with the fraternity? 

Zephyr VHF Society 
The Zephyr VHF Society, Inc., was instituted 

in January 1961, when six amateurs active on 
two meters met in Oakland, N. J. and elected 
WA2EKM President, K2LNO Vice President, 

WA2DPN Treasurer, and K2RAO secretary. 

Technical Director and Net Manager is W2HUX 

and the Director-at-Large and trustee is 
WA2HCI. 

Total membership is limited to fifteen and the 
group is drawing plans for contests and Field 
Day at their site at Oakland which boasts an ele- 

vation of 1150 feet. Along with net meetings 
on-the-air Wednesdays at 2100, the society will 
handle traffic and participate in emergency and 
disaster control in the communications field 
with portable, mobile and fixed location equip- 
ment. 

The Society lists a spring exercise in May and 
CQ will keep you informed of their activities. 

Hamfests and Conventions 

May 26-29: The Southwestern Division 
ARRL Convention will be held at the West- 
ward Ho Hotel in Phoenix, Arizona. This has 

a lot to offer the v.h.f. man this year with 
booths, talks, and just about everything con- 

ceivable. Pre-registration costs $8.50 and the 
registration at the door is is $10.00. Both of 
which include an elegant banquet in the Thun- 
derbird Room of the hotel and a breakfast of 
your choice. Prizes?—-Galore! Write to 1961 

P.O; 7 Box *7155, “Phoenix: 

Arizona. 
May 28: The Seventh Annual Hamfest of the 

- Breezeshooters will be held on Sunday from 
9 AM to 6 PM at The Lodge, North Park, near 
Pittsburgh, Pennsylvania. North Park is easily 
accessable from the Pennsylvania Turnpike. Pic- 
nic facilities and refreshments are available, 
mobile check-in will be on either 29.36 or 50.4 
mc. There will be about 1000 hams present, so 
come and meet your friends. For further infor- 

mation, contact Dan Davies, W3OPF, Box 226, 
Silver Lane R.D. #1, McKees Rocks, Pennsyl- 

vania. 
June 18, 1961: The 7th Annual Picnic of 
the Royal Order of Hootowls (a six meter radio 

society) will be held at Gaffneys Lake Wilder- 
ness Resort near Seattle, Washington Registra- 
tion is 50¢ per R.O.H.O. member and $2.00 for 
non-member. This includes prize registration 
with family included free. Potluck dinner will 
be served by the food committee at 1 PM sharp. 
Contests galore! Write to Lee M. Singleterry, 
W7YJE, 1914 Gallinger Road, Seattle 55, Wash- 

ington, for further details. 
July 22, 23: The 27th Annual Glacier Water- 

- ton International Peace Park Hamfest. We'll 
have more details later. Meanwhile, write to 
Bob Henry, VE6DB, 1138-24th Street South, 
Lethbridge, Alberta, Canada. 

Certificates 
Greater Cleveland VHF Club: This group 
was kind enough to send me a certificate issued 
by their fine club. K8JHZ informs us, “To be- 

long in this club you must be interested in v.h-f., 
and they must send me a list of members worked 
(six worked on six). For those outside U.S., 

only one contact necessary.” Art’s QTH is 
28917 Westwood Road, Bay Village 40, Ohio. 
Might mention that the Greater Cleveland 
VHF Club has remained over the years as the 
stalwart of v.h.f. clubs anywhere, and is by far 
one of the most highly regarded in the nation. 
If you can at all work 6 stations to become a 
member, by all means do so! It is a real privi- 
lege to be associated with such a fine group! 

$ 7 x WA 2 
Ege Sens Kou Sos SON eee 

tondrar 

Working All Chesterland: Here’s a real nov- 

elty that’s the brainchild of K8UBA, W8SKP, 
and W8BPY. To get this certificate you must 
work all three B’s, Ed Bastin, Jack Ball, and 

Jack Bayha. For further information write to 
Jack Bayha, W8BPY, P.O. Box 34, Chesterland, 

Ohio. 

ies 

W3FEY—Opinions on 432 

George, W3FEY, (858 Eden Road, Lancas- 

ter, Pennsylvania) writes us re 432... 

“I was a bit surprised to see the comments 
favoring giving up part of the 432 mc band in 
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exchange for 1 KW in the remainder. I believe 
this is a very short-sided view of the situation. 
Under no circumstances can we afford to re- 

linquish any part of the 420-450 mc band. The 
fellows suggesting this change should give some 
thoughts to the future requirements of amateur 
communication in the u.h.f. region. It’s true 
that the 420-450 mc band is far from crowded 
now, but we must remember that the h.f. bands 
have essentially reached the point of saturation 
and for a new station to squeeze in, somebody 
else gets pushed off (or you add another to the 
round table, etc.). Our v.h.f. bands are being 

occupied very rapidly and the push to go higher 
is inevitable. The 420-450 mc band is probably 
the ideal band for amateur moonbounce com- 
munications when we get high power. Obviously 
this will bring a flood of new stations to the 

- band because 432 me gear is within the capa- 
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bility of many more hams than 1296. 
“The needs of ham TV must not be forgotten 

in our eagerness to better the lot of the com- 
munications men. TV is of necessity a wide- 
band service and let’s remember that most hams 
will probably go double sideband which means 
a 8-10 mc bandwidth for each station. That’s 
three TV QSO’s and a niche for the communi- 
cation men in the entire 420-450 mc band. 
Really we ought to ask for expansion of the 
band, not a decrease. 

“I am strongly in favor of high power on the 
420-450 mc band. Somehow we must get it. For 
really effective space communications work 10 
KW would be nice but I suppose we’ll have to 
be happy to get 1 KW. In all the time I’ve spent 
on 432 mc I have never heard a non-ham signal 
that was legally on the band. I’m referring to a 
TV receiver radiation of course. 

“If we want another crusade let’s go after 
auto ignition and TV receiver radiation inter- 
ference. Something will have to be done even- 
tually—Why not now?” 

New Equipment 
Clegg Laboratories, of Rt. 53, Mt. Tabor, 

New Jersey, headed by W2LOY, has just an- 
nounced their new Climaster Zeus transmitter 
for 2 and 6 meters. This unique rig runs 175 
watts input on A.M.-C.W. on both bands with 
a self-contained v.f.o. It is a two unit deal with 
remote modulator and power supply which con- 
serves space at the operating position. It utilizes 
high level plate and screen modulation with 
automatic modulation control which “outper- 
forms even many kilowatt rigs.” 

It is guaranteed to outperform any other com- 
mercially available transmitter for v.h.f.! Ama- 
teur net price is $559, completely wired and 
tested with all tubes, modulator, power supply, 
v.f.0., cables, etc. The Climaster Zeus truly 
represents the ultimate in y.h.f. transmitters. 

V.HLF. Man of the Month 

This month, in accordance with General Elec- 
tric, we present Ralph E. Thomas, KH6UK, as 
a truly outstanding v.h.f.-u.h.f. enthusiast. 
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“Tommy,” as he is called by his friends, is well 
known to just about every v.h.f. man in the 
country, and, for that matter, anywhere in the 

world. “Tommy” is engineer-in-charge of an 

RCA communications transmitting station in 
Hawaii and has long been interested in con- 
ducting experiments with W6NLZ in a radio | 
phenomenon known as “tropospheric ducting.” 
Using home-made and surplus Army material, 

great advances.have been made in recent years 

due to his efforts. 
To quote General Electric, in the issuance of 

the Edison Award, 
by contest judges as being compared to the first 
trans-Atlantic communication early in the 
1920’s. Federal Communications Commissioner 
Rosel Hyde, one of the judges, pointed out that 
technical achievements such as this (2,540 miles 

on 432, 220 and 144 mc) constitute a principal 
reason for the government’s encouragement of 

amateur radio.” 

Mailbag 

Stonington, Connecticut: Help requested from 
Dick Johnston, K1IQJD, ex-K7NMA,_ ex- 

W4DLY ... : 
“T have recently returned from Cheyenne, 

Wyoming, wheré I spent nine months enjoying 
the sport of being DX on 6 and 2 meters. 

“Now I have taken up residence here in Con- 
necticut, and desire to go higher. Understand 
that there is some activity on 1215 mc. Do you 
know where I can purchase several APX-6s? 
There are several hams in the area that would 
like to rework these units. Either New York or 
Boston would be fine.” I’ve received many let- 

ters from others requesting info on the APX-6s, 
but can’t get any dope myself? Can anyone help? 
Dick’s address is R.F.D. #1, Rural Box AR No. 

51, Stonington, Connecticut. 

Bossin City, Louisiana: This one’s from Eddy 

Shell, WSZBC ... 
“Would like to give your readers a report 

from Louisiana (Shreveport-Bossier City area). 
There are a few very active hams _ here: 
WSARL, KS5VM, and W5SZBC. The local fre- 
quency is 50.460 mc, however we can some- 

times be found around 50.170 mc. To give a 
run-down of equipment here, WSARL—17 
watts; KSVMC—40 watts, and WSZBC—3 

watts. We all use four elements. We have had a 
few band openings in the past three months. 

“I have worked Indiana, Colorado, Florida, 

Texas, and North Carolina, with a Heath 

Sixer. The XYL came through with an Inter- 
national converter for six which is waiting for 
the next band opening. Wish the Texans would 
tune 50.460 mc each night. Hear them on 50.4 
mec but unable to break in.” Well, keep trying, 
Eddy, and many thanks for your interesting re- 
port. Keep ’em coming! 

Decatur, Georgia: 

W4RHL, writes ... 
Bob Harrell, K4OLQ/ 

“The feat was recognized | 



i= “Just thought I'd drop you a line and say that 
I am getting ready to fire up on 50 mc. My re- 
ceiver is an $53A and my transmitter which I 
-am still working on, is a modification of the 
rig in the October CQ. I plan to run it at about 

10 watts on c.w. I have a crystal available for 
50.640 me but I do intend to move below 50.1 

' me for c.w. 

Brookline, Massachusetts: Dick Marshall, 

KIKTK, Century Club Award winner #1010, 
writes... 

“A little information on what we're doing 
here in Eastern Massachusetts. Three of us, 
WIJSM, KIJBL, and me, are converting 
APX-6s and plan to be on 1215 me very soon.” 
Where did you get them?!—ED. “Vl keep you 
informed of our progress. 

“TI am presently on 6 and 2 meters. The six 
meter gear is a homebrew 815 final running 60 
watts input and a 4 element Telrex beam. The 
two meter gear is a homebrew 6146 final run- 
ning 60 watts input and a Telrex 8 over 8 
stacked array. The receiver is a HQ-110 with a 
Tapetone converter for two. The beams are up 
about 85 feet. The XYL is KINGI.” Many 
thanks for the report, Dick, and congratulations 
on your CCC! 

Duarte, California: Fred Handy, WA6JOV, 
writes... 

“Using an HQ-110, Gonset Communicator 
III, Seneca and 10 element beam 40 feet high. 

“T usually monitor the 6 meter band at 7:15 
to 7:45 and 12:00 to 12:30 as well as 1630 to 
2200 every weekday. On the weekends the re- 
ceiver is on constantly so if there is any activity 

on, I will hear it. 

“There are stations to the south of me with 
better antennas but I can only hear one side of 
the QSO due to directionality.” Many thanks 
for your letter, Fred, and will enter you on our 

Sporadic E Mapping System list which will be 
underway soon. 

Hammondsport, New York: Walter “Falcon” 
Taylor, K2MLT, writes... 

“I’m enclosing several photos of my new 
radio station on 1900 foot mountain, % mile in 
back of my home. This project has taken months 
of hard work to reach the present stage of com- 
pletion. The farthest main transformer is al- 
most 2,000 feet away which meant installing 
my own telephone and electric poles for 220 
as well as 110 volt service. 

“There will be four No. 5 Rohn towers with 
a maximum height to the rotor of 70 ft. approxi- 
mately. You will notice two are in position with 
two more to go. 

“The antennas on the finished ones are two 
8 element 6 meter antennas, stacked 12 ft. apart 

and four 2 meter 10 element 12 ft. boom yagis, 
stacked 11 feet apart on a special homemade 
Lazy H and stacking harness. These towers are 
mounted in blocks of concrete which have spe- 
cial hinged bases, also homemade. In order to 

Here’s a shot of K2MLT’s antenna problems in 

milder weather. The building is Walt’s shack. 

Imagine! A real ham shack! 

pull these towers with antennas onto an upright 
position, I use a Jeep Station Wagon with a 
heaving winch to raise and lower them for ad- 
justment. 

“TI have a standing wave ratio of 1:1.2 on both 
50 and 144 mc. The other towers are for 220 
and 432 mc. These will not be installed until 
Fall. 

“The radio shack is home constructed and is 
quite large with four operating positions, in- 
sulated and electrically heated. The long walk 
keeps me in shape and makes me appreciate my 
hobby much more. 

“T have a Johnson Thunderbolt 6N2 ready to 
answer any callers. Rae, VE3BPR, 150 miles 

away from here, and I have skeds 3 times a 
week. He is directly north from me and has a 
strong phone signal here always. We operate on 
144.09 and 145.08 mc. 

“Keep up the good work you are doing for 
Ham Radio. Anyone for skeds, please drop me 
a line.” Wow! Really sounds like your going to 

town, Walt! Be listening for you. Keep us in- 

formed and don't forget some pictures inside 

your new shack! 

Thirty 
Incidentally, this issue will carry an announce- 

ment of a brand new book entitled “VHF For 
The Amateur’ by Frank C. Jones, W6AJF. The 
latest edition to the Cowan Library, this is one 

of the finest volumes ever published on the 
subject, and is chock full of fine construction 
projects as well as excellent theory and general 

information. 
The author, one of the best known v.h.f. men 

in the world, has spared no effort toward making 

this volume the ultimate in v.h.f. coverage. His 
smooth style will be well received by all v.h-f. 
enthusiasts from the old-time experimenter to the 
brand new novice or technician just cutting his 
first ham teeth. Don’t Miss out on your copy. 

Well, that just about wraps it up for another 
month. Let’s hear from you next month. Re- 

member: We’re having another contest in a few 
months and I’d like to hear from you with your 

suggestions. 
73, Bob, K2ZSQ 
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First Two-Way RTTY QSO on 1215 Mc!!! 

What is believed to be the first two-way 
RTTY contact on 1215 mc was accomplished 
on February 11, 1961 at 0805 GMT when 
W6TPJ of Rosemead, Calif., made a solid 
30 minute RTTY QSO with W6CG of Temple 
City. W6TPJ followed this by a second con- 
tact with K6OWQ also in Temple City. The 

equipment used at both ends of this QSO 
was APX-6/IFF jobs converted by W6TPJ 
for use on the 1215 me bands, and the an- 
tennas were of the corner-reflector type. 

AFSK and F-2 emission was used for the 

RTTY transmissions. 
Following is a tape of the first transmissions 

made during the above mentioned QSO: 

W6CG W6CG DE W6TPJ W6TPJ IN ROSEMEAD 
CALIFORNIA TESTING AND IN QSO ON THE 
1215 MC BAND PROBABLY THE FIRST 1215 
MC, RTTY QSO. YOUR SIGNALS ARE 559 
BUD AND WONDER IF YOU ARE ABLE TO 
PRINT ME THERE? W6CG W6CG DE W6TPJ 
W6TPJ ROSEMEAD CALIFORNIA ON FEB. 11 
1961 AT 6665 PST. AR AR K K K 
W6TPJ W6TPJ ROSEMEAD CALIF DE W6CG 
W6CG TEMPLE CITY CALIF CONGRATS 
JERRY UR SIGS 579 SOLID PRINT HERE 
FOR WHAT I HOPE IS THE FIRST RTTY QSO 
ON 1215 MC. 

When the Twin City TU (radioteletype con- 
verter), described in last month’s RTTY column, 

is used on the h.f. bands where it is required to 
battle QRM, a band-pass input filter is almost a 
necessity. The reason for this is that the limiter 
preceding the discriminator is a very good har- 
monic generator. For example, when the re- 

ceiver b.f.o. is producing the standard RTTY 
tones of 2125 and 2975 cycles, a very strong 
unwanted beat note of about 1500 cycles will 
produce, in the limiter, a response around 3000 

cycles (the second harmonic), thereby QRMing 
the 2975 cycle space tone that we are attempting 
to use. The solution: knock down the ampli- 
tude of the unwanted 1500 cycle tone, before 
it gets to the limiter. 

A Band-Pass Input Filter 
Figure 1 shows the schematic diagram of a 

simple but extremely effective band-pass input 
filter. This was originally conceived by Phil 
Catona, W2JAYV, and was first published in this 
column back in the January 1956 issue of CQ. 
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Byron H. Kretzman, K/)WMR 
108 W. Teresa Drive 

West St. Paul 18, Minn. 

Our only addition is to add a 3 db T-pad to pro- 
vide some measure of isolation between the re- 
ceiver and the filter to minimize any possible 
effect of the reactive component in the audio out- 
put transformer of the receiver with which the 
TU is used, thereby assuring satisfactory input 
filter performance. The numbers in the circles 
indicate the pin connections in the octal plug of 
the filter assembly. These numbers correspond 
to the input and output (and ground) socket pin 
numbers on the Accessory socket of the Twin 
City TU. 

Fig. 1—Band-pass input filter for the Twin City TU. 

The two inductors, LZ: and Ls, are the ubi- 
quitous 88 mh telephone loading coils, each with 
both windings connected series-aiding, exactly 
as previously described for the channel filters in 
the Twin City TU. The Inductor L» is made from 
another of the 88.mh toroids by unwinding 14 
feet of wire from one winding. The other wind- 

ing is not used. Make sure that there is no con- 
nection or short on the unused winding. The 
capacitors used happened (that was what was in 
the junk box) to be mostly Sprague “Vitamin- 
Q,” which are paper, but hermetically sealed. 
Mylar capacitors would be the best, if you in- 
sist. Do not use ceramic capacitors. The resistors 
are all of the ordinary 2 watt variety with a 10% 
tolerance. All of these parts are assembled on a 
3%” by 1%” bakelite board about 349” thick. 
The board is fastened to the octal plug-in base 
of a Millen #74400 shield can and plug base 
assembly by means of small metal angles 
screwed to the square brass posts provided for 
fastening the aluminum shield can. Make sure, 
too, that one of the posts is grounded to pin 1; 
and, that the input to the T-pad is connected to 
pin 4 and that the output goes to pin 3. 

A variable frequency audio oscillator and an 
a.c. vacuum tube voltmeter, such as the Heathkit 
AV-3, can be used to quickly check the perform- 
ance of the filter. A 600 ohm dummy load, con- 
sisting of a 330 ohm resistor in series with a 270 
ohm resistor, was connected to the output ter- 
minals and the VTVM was connected across the 
load. The frequency response will look some- 
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Fig. 2—Band-pass input filter frequency response, 

thing like that of Figure 2. It should be reason- 
ably flat across the top, within 0.5 db or so, from 
2000 cycles to about 3100 cycles. If it isn’t, try 
changing the value of capacitance across Lo». 

~Should you have an oscilloscope connected to 
your TU as a tuning indicator, switch back and 

__ forth between the band-pass filter and a jumper 
plug as you try to copy a weak RTTY signal on 
80 or 40 meters. You will quickly see how much 

noise and QRM is kept out of the TU by use of 
this input filter. 

Band-pass input filter for the Twin City TU. 

Twin City TU Modification 
Several of the fellows who have built the Twin 

City TU described last month have independ- 
ently come up with a suggested modification 
which simplifies even further the initial adjust- 
ment of the unit. Figure 3 shows this modi- 

fication, which eliminates the original series 
isolating resistors Ri and R». Apparently, non-uni- 
formity in the diodes made for large variations 
in the given values for the resistors. The addition 
ot the 250K ohm potentiometer, which should 
have a linear taper, makes it very easy to balance 
the discriminator input to get equal values of 
dic. voltage, as measured across the 470K ohm 
load resistors, for MARK and SPACE. 

As an additional note, last month we men- 

tioned that the toroids, and the tuned filters 
themselves, were available from W6CQK. We 

would like you to note a change of address: 
W6CQK is now at 1307 Alemeda, Redwood 
City, California. 

6C5 

B+ 

Fig. 3—Twin City TU discriminator modification, 

RTTY in Great Britain 

The British Amateur Radio Teleprinter 
Group (BARTG) is now putting out a very in- 
formative monthly bulletin. It is in this news 
sheet that it was reported that the first RITY 

official function, the BARTG Dinner, was held 

November 26th, 1960. Activity in Europe is ap- 
parently concentrated on 80 meters with an ever 
increasing interest in 2 meters. British activity 
is most obvious to us here in the U.S.A. from the 
15 meter activity of G3CQE although G3BXI 

and G3BDH are also known to be on 20. Most 
of the machines used are Creed Type 3’s which 
sell for less than $15. American machines in the 
surplus market bring a comparatively high 
price, over $100 in most cases, so it is little won- 

der that the Europeans stick to the C.C.L.T. 
speed. (See the rtTry column in April 1958 CQ 
for machine speed information. ) 

Newly active stations are, G3LET, G3MPF, 

G3LEQ, G3LMR, G3KKY, G3HDG, G3NGA, 
G3GNR, and G3DSF. PAGFB reports an in- 
crease in activity in Holland. Active stations from 
across the channel are PAW@YG, PAW@FB, and 

PA#CDV. G3CQE reports good results on 20 
meters with ZL3HJ and VK3KF. VK3KE also 
works 15 meters. ZS1FD now has a Creed Type 7 

machine to complement his TG-7B (Model 15). 
The January 10th BARTG Bulletin tells us 

that reorganization is under way with the object 

of seeking affiliation with the R.S.G.B. Repre- 
senting the views of the membership is a gov- 
erning committee with G6NZ, a Past President 
of the R.S.G.B., as Chairman. Committee mem- 
bers include such well known amateurs as Bill 

Brennan G3CQE, the most heard (in the 
U.S.A.) RTTY DxXer; Geoff Bagley G3FHL, 
SSBer; John Tuke G3BST, well known author of 

technical articles in British radio magazines; 
and Allen Partner G3HKT, a very active v.h-f. 
man. Dr. Arthur Gee G2UK, who gets out the 

Bulletin, continues as Hon. Sec. 
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Across the Nation 

WIEIZ, Slatersville, Rhode Island, is on 3620 
kc regularly and will soon be on 2 meters as well. 

KIMAM, North Kingston, is another active 
station in Rhode Island. WIMFJ, -Auburn, 

Maine, has worked out an FSK scheme for his 
KWM-2. KICLF, Presque Isle, Maine, now has 

a Model 15 on 80 meters. 
W2VMN, Stittville, New York, was heard 

working G3CQE on 15 meters. K2HHH is now 
K8WNE in Birmingham, Michigan. K2SKK has 
moved to Livingston, New Jersey, home of the 
2 meter net. W2QNB expects to bb MM/RTTY 
soon from the SS E. W. Sinclair with a 100V and 
a Model 15. K2BZK, Somerdale, New Jersey, is 

using a W2JAV transistorized TU with his 
famed Livingston Radio Club and its autostart 
Model 15 on 20 meters. 

K3GIF, Bethesda, Maryland, was also heard 

working G3CQE on 15 meters. W3AUD, AI- 
toona, Pennsylvania, is using a Heathkit v.f.o., 
FSKed a la W6AEE, to drive his home-brew 

100 watter. W4NZY, Louisville, Kentucky, uses 
his model 15 with an AN/FGC-1 and a BC-312 
receiver. Bill has a Model 12 for sale—“cheap!” 
K3DUxX is building the W2JAV TU. K4HIA in 
McLean, Virginia, uses a DX-100 and a W2JAV 
TU with his Model 15. K4JAC, Savannah, 
Georgia now has a Model 15 and is building the 
W2JAV TU. 
WSLIW of Ada, Oklahoma, is building the 

W2JAV TU and will soon have his 15 on 2 
meters as well as on MARS. WSECB.of Austin, 
Texas, is building a W2JTP fork standard. 

KSEHY reports five Model 15’s in the Harlin- 
gen, Texas, area. KSZDW is looking for the 

Dallas RTTY Society. (me too!) 

W6VPC, of NCARTS, Inc., reports that a 
project is underway to secure machines for 
ZE4JN and for ZE6JG. Ray Morrison, W9GRW, 
the machine expert of the midwest, has con- 
tributed a Model 14 Typing Reperforator to- 
wards this project. John and Allan are now 
building their own converters. W6HAB and 
W6IXA both have gotten their Model 15’s on 
the air. Bob Weitbrecht, W6NRM, ex-W9TCI, 
describes his new “Mark III” TU in the January 
and February issues of the RTTY Bulletin of the 
RTTY Society, Inc., of Southern California. 

($2.75 per year via W63EE, 372 West Warren 
Way, Arcadia, California. ) 

W8SZS has a Model 26 and is attempting to 
FSK his HT-32A. W8TBZ, Columbus, Ohio, has 

a Model 15 with sprocket feed. W8TIF is now 
on Okinawa and has a 14 typing reperforator 
and TD ready to go. Andy Henderson, W8WYL, 
will be Chairman of the RTTY Forum at the 
10th annual Dayton Hamvention to be held on 
April 29th, 1961, at the Dayton Biltmore Hotel 
(See you there?) 

Potential as well as active RTTYers in the 
State of Wisconsin should contact the Wisconsin 
Amateur Teleprinter Association, 5215 Morn- 
ingside Drive, Greenvale, Wisconsin. K@DZF of 
Scott City, Kansas, got his Model 15 from 
MARTS, Inc., and is building a W2JAV TU. 
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‘An RITY. station: deluxe: WOVBK/ AFOVBK/KOVSK 

Equipment 

RTTY 

W2JAV—Converter 

Model 15 Page Printer 

Model 19 W/T.D. 

Transmitters 

KWS-1, ARC-3, HT-37 

Receivers 

75A-4, ARC-3, BC-312, HQ-110 

Antennas 

Beams on 2, 10, 15, & 20 

Dipoles on 40 & 80 

Awards 

DXCC, WAZ, DUF, OHA, CCC, WAC, TPA, WBE, 

101, Ruben Dario, BERTA, CAA. 

Clubs & Societies 

ARRL, RTTY Inc., MARTS Inc., RSGB, OTC, etc. 

Principal Activities 

RTTY, MARS, & c.w. DX 

Operators 

L. M. Divinia, WOVBK 
Don Divinia, KOVSK 

K@LZF says that there are eight active RITY 
stations in Colorado Springs, Colorado. KGAEK 
is on 20 meters from Denver, Colorado, K®YUS 

is a new station on from Marshall, Minnesota 
on 3620 kc. K®@ZUX is a new station on 52.6 
Mc FM from Lauderdale, Minnesota. 

Comments 

V.h.f. operation, with a.f.s.k., is a very fascin- 
ating phase of RTTY operation. Coupled with 
the use of surplus police FM gear and modified 
BC-603 war surplus, this brings together all of 
the RTTYers in a metropolitan area, and its en- 

virons, into a big friendly party-line net. 6 
meters, 52.6 mc in particular, has proven most 
suitable for this kind of operation, even where 
there is a Channel 2 TV station in town. Just 
to show how easy it is to get on a.f.s.k., we will 
soon describe a very simple plug-in adaptor for 
the Twin City TU that provides the a.s.f.k. sig- 
nal, as keyed by your keyboard, for transmission. 
Watch for it. 

73 Byron, KSWMR 

| 
| 

| 



George Jacobs, W3ASK - 
11307 Clara St., Silver Spring, Md. 

LAST MINUTE FORECAST 

The forecast indices for the month of 
April, 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: 

Below 
Normal Normal 

Above Days Days 
Normal April 1-5, April 9-11, Disturbed 

Forecast Days 8,18-21, 15-17, 22- Days 
Indices April 6-7 25-30 24 April 12-14 

(1) C-D D-E E 
(2) B-C D E E 
(3) A-B (C D-E E 
(4) A A-B B-C C-D 

Where: 
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. 
During April, especially on disturbed or 

below normal days, there is a tendency for 
widespread auroral displays to occur. 

FLASH 

See this month’s Space Communications 
column for full information on NASA’s 
planned radio propagation satellite. 

General Conditions 

Springtime propagation conditions continue 
through the month of April, with fifteen meters 
expected to be the best band for DX openings 
during the daylight hours, although considerably 

fewer openings are expected compared with the 
winter months. During the daytime hours short- 
skip openings between approximately 750 and 
2300 miles should be best on twenty meters, 
while forty meters looks best for shorter dis- 

tances. 
Twenty meters is expected to be the best DX 

band for a few hours after sunset, and during the 
sunrise period. During the hours of darkness, 
most DX openings are predicted to occur on 

forty meters. For short-skip openings up to 
about 2300 miles, forty meters looks best during 
the hours of darkness, with eighty meters a close 
second. 

Few ten meter DX openings are expected dur- 
ing April, although some should occur on north- 
south paths. 

Static levels are expected to increase notice- 
ably on all bands during the month. 

Short-Skip Charts 
Last month this column contained DX Propa- 

gation Charts covering the two month period 
March and April. This month, the column is de- 
voted to a Short-Skip Propagation Chart cover- 
ing the two month period April and May. Also 
included are special Charts for use by radio am- 
ateurs living in the new states of Alaska and 
Hawaii. 

Tailored more to the needs of the lower 
power amateur and the Novice, these Charts are 
based upon a c.w. effective radiated power (ERP) 
of 75 watts. ERP is the power fed into an an- 
tenna, multiplied by the gain of the antenna with 

reference to a half wave dipole a half wave 
above ground. A c.w. effective radiated power of 
75 watts is roughly equivalent to an ERP of 500 
watts a.m.,, or 150 watts s.s.b. For each 6 db 

difference between the ERP actually used and 
these references, adjust the Forecast Indices fol- 
lowing the time of band openings shown in the 

Charts by a factor of 1. 

VHF 

The occurrence of sporadic-E type ionization 

begins to increase during April. This should re- 
sult in a noticeable increase in the number of 
short-skip openings (between distances of about 
750 and 1300 miles) on ten meters, with an oc- 
casional opening also possible on six meters. 

A relatively large number of aurora-type 

openings are expected to occur on six and two 

meters during April. Check the “Last Minute 
Forecast” at the beginning of this column for 
those days that are expected to be “below 
normal” or “disturbed.” V.h.f. auroral openings 

are most likely to occur during these periods. 
There’s a good chance for some v.h.f. meteor- 

reflection openings to occur between April 19 
and 23, when the Lyrids meteor shower is 

scheduled to take place. 
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Band 
(Meters) 

10 

40 

80 

160 

TO: 

Eastern 
USA 

Central 
USA 

Western 
USA 

TO: 

Eastern 

USA 

Central 
USA 

Western 
USA 

CQ SHORT - SKIP PROPAGATION CHAK 1’ 

APRIL AND MAY, 1961 
LOCAL STANDARD TIME 

50-250 Miles 250-270 Miles 750-1300 Miles 1300-2300 Miles 

NIL NIL 8A-10A (0-1) 9A-1P (I) 
0A- 3 P(l-2) 1P-5 P(2) 
3Pp-8P(0-l) 5P-8P(l) 

NIL 9A-4P (0-1) 8A - 10A (1) 7 A - 10A (1-2) 
10A-4 P(l-3) 10A - 6 P (3-4) 
4P-6P(0-3) 6P- 8 P(l-3) 
6P-8P(0-l) 8 P-10P (0-1) 

NIL 7A-12N (0-2) 6A-8A (2) 6A- 8A (2) 
12N- 6 P(0-3) 8 A - 10A (3) 8 A - 10A (3) 
6P-8P(0-2) l0A-6P(3-4) 10A - 3 P (4-3) 
8P-7A(0-l) 6 P- 10P (2) 3 P- 6 P (4) 

10P - 2 A (1) 6 P - 10P (2-3) 
10P - 2 A (1-2) 
2A-6A (0-1) 

6A-8A(I-2) 6A-8A(2-3) BA-8A(3-2) 6A-8A (2-1) 
8A-10A (2-4) 8A-7P(4-3) 8A-5P(3-1) 8A- 5 P(I-0) 
10A- 7P (3-4) 7P-9P(3-4) 5P-7P(4-2) 5P-7 P (2-1) 
7P-9p(2-3) 9 P-12M(2-4) 7 P- 12M (4) 7P-24 (4) 
9 P-12M(l-2) 12M-2A(l-3) 12M-2A (3-4) 2A- 4A (3) 
12M-6A(0-1) 2A-6A(Il-2) 2A-6A(2-3) 4A- 6A (3-1) 

A - ILA (4) 7TA-lIA (4-1) 7TA-A(I-0) 7A- 6 P (0) 
NA- 6 P (4-3) UA-4P(3-0) MA- 4 P (0) 6 P- 8 P (I) 
6 P - 10P (4) 4Pp-8pP(4-2) 4P-7P(2-1) 8 P-10P (2) 
10P- 1A (3-4) 8 P-14A (4) 7P-9P(4-2) 10P - 12M (4-3) 
LA-5A(2-3) 1LA- 4A (3) 9 P-1A (4) 12M - 5 A (3-2) 
5A-8A(3-4) 4A-T7A(4-2) LA- 4A (3) 5A-7A (1) 

4A-7A (2-1) 

5A-7A(4-2) 4A-7A(2-1) 3A-7A(l) 2A-6A (1-0) 
TA-9A(3-1) TA-QA(I-0) 7A-6 P(0) 6 A- 6 P (0) 
9A-6P(2-0) 9A-6P(0) 6 P- 8 P (1) 6 P-9 P(l) 
6P-8pP(4-2) 6P-9P(2-l) 8P-10P(2-1) 9 P-2A (3-2) 
8 P- 5A (4) 9P-4A(4-3) 10P- 3A (3) 

HAWAII 

OPENINGS IN HAWAIIAN STANDARD TIME*** 

10 Meters 15 Meters 20 Meters 40/80* Meters 

7 A - 12N (1) 6 A - 8 A (2) 1P- 3 P(l) 6 P-7 P(l) 

12N - 3 P (2) 8 A - 12N (1) 3 P- 5 P (2) 7P-9 P (2) 
3P-4P (1) 12N - 2 P (2) 5 P- 8 P (4) 9 P - 12M (3) 

2P- 4 P (3) 8 P - 10P (3) 12M - 2 A (2) 
4P-6 P (2) 10P - 2 A (2) 2A-3A4 (1) 

6 P-9 P(l) 2A- 4A (3) 7P-9 P(l)* 
4A-64 (2) 9 P - 12M (2)* 

6 A- 8A (I) 12M - 2 A (1)* 

TA-9A (1) 6 A-9 A (3) 1P- 3 P(2) 6 P-7 P(l) 
9 A-1P (2) 9A- 2 P (2) 3 P- 4 P(3) 7P-9 P (2) 
1P- 3 P (3) 2P- 5 P (4) 4Pp-8 P(4) 9 P-1A (3) 
3 P- 4 P (2) 5 P- 6 P (3) 8 P - 12M (3) LA - 34 (2) 
4P-5P (1) 6 P- 7 P (2) 12M - 4 A (2) 3A - 54 (1) 

T7P-9P(l1) 4A-7A(3) 7P-9P(l)* 
TA-8A (2) 9 P-1A (3)* 
8A-1P (1) LA- 2A (2)* 

2A-3A (1)* 

TA-9A (I) 6 A-8 A (2) 1P- 3 P(3) 4P-6P (Il) 
9 A - 12N (2) 8 A - lA (4) 3P-7 P (4) 6 P- 8 P (2) 
12N - 3 P (3) NA - 3 P (3) 7 P - 10P (3) 8 P- 34 (4) 
3 P- 4 P (2) 3 P- 5 P (4) 1OP - 4 A (2) 3 A- 5A (3) 
4P-6 P (I) 5 P-7 P(2) 4A-6A (3) 5 A- 6A (2) 

T7P-9 P(l) 6A-8A (4) 6A-7A (1) 
8A-1P (3) 6 P- 8 P(l)* 

8 P- 3A (3)* 
3 A- 4A (2)* 
4A-64 (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. 

10 Meters 

NIL 

NIL 

NIL 

CQ e 

ALASKA 

OPENINGS IN ALASKAN STANDARD TIME** 

15 Meters 

12N - 1 P (1) 
1P-4P (2) 
4P-5P(l) 

40/80* Meters 

22k Tone 

een | 
Aaa 

~ 

wVUZS> Vod VuuP wcor57 Tw hes 
Co, 

ao] S 

April, 1961 

UP - 3 (1) 

12M - 3A (1) 

12M - 4A (I) 

**There are four different time zones in Alaska. This chart i9 
‘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. 

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. P-P.M. 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 April, 1961. 

*Indicates times for expected 80-meter openings from Alaska 
and Hawaii to other areas of the United States. On nights when atmospheric 
noise conditions are exceptionally quiet, 160-meter openings may also 
occur during these same time periods. 

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 May 31, 1961. 
These forecasts are based upon basic propagation data published by the 
Central Radio Propagation Laboratory of the National Bureau of Standards, 

Boulder, Colorado, 

Sunspot Cycle 

The Zurich Solar Observatory reports a 
monthly sunspot number of 53.5 for January 
1961. This the lowest monthly sunspot count 
recorded since December 1955. 

January’s low solar activity reduces the latest 
smoothed sunspot number, centered on July 

1960, to 107. The sunspot cycle is based on the 
smoothed, or 12-month averaged sunspot num- 
ber. A smoothed sunspot number of 83 is pre- 
dicted for April 1961, as the present cycle 
continues to decline. 

Sunspot Story 

Part I of a special three-part propagation re- 
port entitled “The Sunspot Story; Cycle 19—The 
Declining Years” begins in this issue of CQ. The 
report deals with the declining years of the pres- 
ent sunspot cycle, and how they will influence 
propagation conditions in the various amateur 
bands. 

Part I, appearing this month, describes the 
ionosphere in general, and how it makes possible 
shortwave radio communications. Part II, which 

will appear next month, will discuss sunspots, 
their general behavior, and their influence on 

radio propagation conditions. Included in Part II 
will be a sunspot forecast for the remainder of 
the present cycle, and for the remainder of the 
century. 

Part III, to appear in June, will contain a 
band-by-band forecast of propagation conditions 
expected during the next five years, and some 
suggestions for getting the most out of each 
band. 

The report should be of considerable interest 
and value to all radio amateurs. 

73, George, W3ASK 
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SILVER SPRI 

lonosphere Beacon Satellite $-45 

At the time that these words are being written, 
at Cape Canaveral the National Aeronautics and 
Space Administration (NASA) is about to begin 
its countdown for firing America’s elaborate 
Ionospheric research satellite, S-45. 

Once in orbit, S-45 is expected to be a most 
valuable scientific tool for studying the iono- 
sphere—that gaseous, electrified region in the 
earth’s atmosphere, extending from about 50 to 

several hundred miles high. The ionosphere 
makes long distance communication possible by 
reflecting high frequency radio signals over 
great distances. 

The launch vehicle chosen for this experiment 
is the Juno II, a 60-ton four-stage rocket. If the 
S-45 goes successfully into orbit, it will be as- 
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signed an Explorer hame and number (probably 
Explorer IX) to indicate that it has joined the 
other 36 United States satellites which have con- 
tributed much to the world’s knowledge of the 
space environment. 

Aboard the 30 inch diameter, 24 inch high, 
75 pound research satellite are six radio fre- 
quency channels operating simultaneously on 
approximately 20, 40, 41, 108, 360 and 960 mc. 
A six foot loop antenna around the satellite’s 
waist is used for the 20, 40 and 41 mc. trans- 

missions, while a 1934 inch long spike antenna, 
mounted in front of the satellite along the spin 
axis, radiates the 108, 360 and 960 mc. signals. 
(See Figures 1 and 2.) 

Transmissions from S-45 will be received at 
several scientific installations that are partici- 
pating in this research program. Measurement of 

the satellite’s six transmissions, 
simultaneously traversing the 

ionosphere, are expected to yield 
considerable data which should 

be valuable for improving the 
reliability of present long dis- 
tance communication techniques. 

Such data is also expected to 
provide space propagation 
knowledge upon which future 
satellite communication systems 

may be designed. 
Satellite receiving stations par- 

ticipating in this program are 
located at Stanford University, 
Stanford, California; University 

of Auckland, Auckland, New 

Zealand; University of Illinois, 

Urbana, Illinois; Pennsylvania 

State University, University 
Park, Pa.; and the Central Radio 

Propagation Laboratory of the 
National Bureau of Standards, 

Boulder, Colorado. Part-time re- 

IR GANS 

} 
i 
HE GANS ONS 

Fig. 1 — Major components of the 

lonosphere Beacon Satellite (S-45). 

Radio amateurs can participate in 

this satellite’s ionosphere and radio 

propagation research experiments, 

(Official NASA Photo). 
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CQ SHORT - SKIP La ty 

APRIL AND MAY, "% e 

LOCAL STAND ~ 

Band 
(Meters) 50-250 Miles 250-27 

10 NIL NV 

5 NIL 

ceiving stations are also located at the University 
of Hawaii, Honolulu, Hawaii; Baker Lake, 

NWT, Canada, and Huancayo, Peru. 
NASA’s world-wide Minitrack network will 

track the satellite as it orbits the earth approxi- 
mately once every 115 minutes, at heights rang- 
ing between 240 and 1600 miles. 

Transmitter & Frequencies 
S-45’s transmitter consists of a single crystal 

from which is derived six different harmonic 
outputs. Each harmonic output is fed into a sep- 
arate radio frequency channel. The basic oscil- 
lator frequency is 1.00025 megacycles per sec- 
ond; the six transmitting frequencies are 
harmonics of this basic crystal frequency, rang- 

Estimated Estimated 
Power Radiated 

Frequency Output Power 

mc milliwatts milliwatts 

20.005 300 160 
40.010 100 40 
41.01025 100 40 
108.027 20 20 
360.09 100 100 
960.240 10 10 

This is the largest number of frequencies to be 
used by any satellite to date. 

The frequencies used on S-45 are expected to 
be exceptionally stable. A unique heat filter sur- 
rounds the crystal which eliminates alternating 
changes in crystal temperature as the satellite 

passes from sunlight into the earth’s shadow. 
The transmitter is also unique in that it employs 
high-efficiency capacity diode harmonic gener- 
ators and transistor radio frequency amplifiers 
to obtain an overall power efficiency of 35%. 

Telemetry and Power Supply 
Telemetering will be done on the 108 mc fre- 

quency. A total of 14 channels will relay infor- 
mation about the temperature inside the satellite, 
voltage of the main power supply, instrument 
calibration and several other satellite functions. 
No scientific data concerning the ionosphere 
will be sent back by telemetry; all such infor- 

mation will be derived from direct measurements 

© CQ _ e April, 1961 

Fig. 2—Artist’s concept of the S-45 satellite in orbit. “4 

Note 20, 40 and 41 mc antenna around satellite’s 

waist, and 108, 360 and 960 me antenna jutting 

out from the satellites nose. When the satellite is 

successfully placed into orbit, it will be given a 

number in the Explorer series. (Official NASA 

Photo). 

of the six simultaneous transmissions by ground 

receiving stations. 
The power supply consists of both solar cells 

and nickel cadmium batteries which are planned 
to operate the payload continuously up to about 
13 months, when an automatic timer is scheduled 

to cut off the transmitter so that the frequencies 

can be made available for other projects. 
The solar cell arrangement, consisting of a 

total of nearly 2,600 cells on the lower and upper 
cones of the payload, covers an area of nearly 
750 square inches. Nominal output of the main 
power supply is 15.4 volts. 

Radio Amateur Participation 
The 20 mc channel used by the S-45 satellite 

should allow radio amateurs and shortwave lis- 
teners all over the earth to participate in this 
scientific study of the ionosphere. The relatively 
powerful transmission on 20.005 mc is expected 
to be received quite easily on a communication 
receiver, and it should be located without dif- 
ficulty since it is in the pass-band of the popular 
WWYV channel. Reception of the remaining fre- 
quencies will require somewhat more elaborate 
receiving equipment and directional antennas. 

Reception reports on S-45’s_ transmissions 

from radio amateurs and shortwave listeners 
could be a valuable contribution to the research 
program. Reports of reception should include 
exact time of signal peaks, Doppler shifts, etc. 
Special attention should be given to any unusual | 
signal qualities such as flutter fading, sudden 
signal drop outs, etc. 

The following scientists have the responsibil- 
ity for publishing results of the S-45 research 
program. Reception reports should be sent to the 
nearest scientific installation for evaluation. 

Mr. Fernandez de Mendonca 
Radio Science Laboratory 
Stanford University 
Stanford, California 

Dr. J. E. Titheridge 
University of Auckland 
Auckland, New Zealand 

Mr. Robert S. Lawrence 
National Bureau of Standards 

Central Radio Propagation Laboratory 
Boulder, Colorado 

Dr. G. W. Swenson 
Department of Electrical Engineering 
University of Illinois 
Urbana, Illinois 

[Continued on page 101} 



Ever since the introduction of transistors, 
_more than 10 years ago, amateurs have been 

| dreaming of high power mobile rigs operated 
directly from the automobile battery. The unit 
to be described, while certainly not in the high 
power class, is about the closest thing to it at the 
current state of the art. 

The transmitter shown in the accompanying 
schematic was designed by Mr. Joe T. Pierce, of 
Texas Instruments, Inc., of Dallas, Texas, and 

is described in a recent technical report. Al- 
_ though intended for use as a marine transmitter, 
on the 2.1 to 2.8 me. “fishing boat frequencies”, 
it is capable of producing 15 watts of output, 
with 100 modulation, on the 75 meter phone 

band! 
_ A quick look at the Lafayette catalog, after 
digesting the schematic, will reveal that the 
T.I. 2N1046 transistors cost $10.00 each and 
three are used in this circuit. Before you get that 
“this is not for me” feeling in your pocketbook, 
consider this. The transmitter operates directly 
from the automotive 12 volt system (no, it will 
not work on 6 volts) and therefore no transis- 
torized power converter is required for high 
voltage generation. This is a savings of at least 
$15.00 if you have to purchase the switching 

transistors and transformer. Further, I cannot 
think of any rig you could purchase for $30.00 
which would put of this kind of power. What it 

by DONALD L. STONER, W6TNS 
P.O. Box 137, Ontario, Calif. 

semiconductors 

boils down to—if you are looking for a 75 me- 
ter phone rig for the car. which puts out about 
15 watts, the T.I. transistors are a good invest- 

ment even at 10 bux a crack. The rig is well 
designed, and not marginal, so you need not 
worry about destroying transistors. 

The Circuit 

The report presents circuit design and _ per- 
formance data on Texas Instruments 2N1046 
germanium transistor, when used in marine 

transmitter applications. By reducing the coil 
turns data given, by 5%, the unit will tune up 

on the 75 meter phone band. Marine transmit- 
ters require a minimum of 15 watts input power 
to the final. Therefore, a transistor for these 
applications must have adequate power gain and 
power dissipation of more than 5 watts. The 
2N1046 which has a 30 megacycle f; (the fre- 

quency at which the forward current gain, hte, 
is unity) and a power dissipation rating or more 
than 30 watts should perform well in marine 

and amateur transmitter applications. 
The schematic diagram of the transmitter 

using the 2N1046 is shown in Fig. 1. This trans- 
mitter delivers 20 watts of r.f. power to a 5 
ohm load at 2.18 mc. Five ohms is the esti- 
mated value of the real part of the antenna im- 
pedance used in marine and amateur radio 

mobile transmission. The advantages of this 

Fig. 1—Schematic diagram for the 20 watt, 2.18 mc marine 

C1, Cs—340-1070 mmf Arco trimmer. 

C», C5—550-1600 mmf Arco trimmer. 

C3—0.2 mf disk ceramic (two 0.1 mf in parallel). 

Cy, Co—0.4 mf disk ceramic (four 0.1 mf in parallel). 

C¢—0.0015 mf silver mica. 

C7—20-730 mmf variable (2 sections, 10-365 mmf 

per section). 

C49—10 mf, 50 v.d.c. electrolytic. 

radiotelephone transmiiter. 

Ly—8 turns #17 Formvar wound around Ly (Ly 

tapped 4 turns down). 

Lo—2” length of Air Dux #1210 (7.8 wh). 

Ls, Ly—136” length of Air Dux #1210 (4.0 yh). 

L5—134” length of Air Dux #1010 (4.7 wh). 

RFC—2” length of Air Dux #1016 (14 uh). 

Ry—40009, 2 watt carbon. 

Q1, Q2, Q3—2N1046 or 2N1908. 

Y¥,{—2.18 me crystal. 
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transmitter include direct operation from a 12 
volt battery, power dissipation of any sort only 
when transmitting (no tube heaters), and most 
important, reliability. 

Transistor Q;, a 2N1046, is used as a crystal 

controlled oscillator. The output parallel res- 
onant circuit, L:1 and C,, is tuned to the crystal 

frequency. The oscillator is matched to the suc- 
ceeding power amplifier by tapping down on 
coil L;. The feed back path to the base of Q» is 
through Ls, C2, and the crystal. This network 
is also tuned to the crystal frequency and an 
impedance step-up of 9:1 exists between L, and 
L». This impedance transformation is necessary 
because the low transistor output impedance 
(approximately 20 ohms) would otherwise 
shunt the crystal and prevent proper feedback to 
the base. Resistor R; provides 3 ma of forward 
bias to the base-emitter diode. The oscillator de- 
livers two watts to the input of the power 
amplifier. 

The design considerations for the power am- 
plifier should be of particular interest to transis- 
tor experimenters. The major steps in r.f. power 
amplifier design are: (1) selection of the load 

impedance (impedance seen at the transistor 
output terminals), and (2) design of a network 
to match the antenna impedance to the load 
impedance. The load impedance (RL) is given 
by: 

where: 
Vcc = battery supply voltage (12 volts) 
P. = power output required from each transis- 

tor (10 w) 
Thus the matching network must transform the 
5 ohm antenna impedance to 7 ohms at the out- 
put terminals of the transistor. Obviously the 
antenna could be driven directly by the genera- 
tor and an excellent impedance match would be 
obtained. However, the operating Q of such a 
circuit would be so low that severe harmonic 
generation would occur. Thus a_pi-matching 
section must be used. In fact a double section is 
used to first, step the impedance up, then back 
down to 5 ohms. 

The matching network should perform the 
following functions: (1) match the antenna 

impedance (R.) to the load impedance (R)) 
and (2) properly attenuate any harmonics pres- 
ent at the transistor output terminals. For 

proper attenuation of harmonics, the Q of a 
matching network should be at least 10. A double 

pi-network is used because of the Q of a single 
network is too low. The Q of a single pi-network 
is given by: 

Le Rae ae 
ae JZ NE 

In the double pi-network, R. is transformed to 
an intermediate impedance R,’, which in this 
case is 500 ohms, by the first pi-section (see 

1.2 
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Fig. 2—Impedance matching double pi-network, 

used in the 20 watt transistor transmitter. 

Fig. 2). The second pi-network transforms Ri’ 
down to R; at the transistor output terminals,| 
Then the requirements for Q are fulfilled. 

In Fig. 1, coil L; provides the d.c. return for 
the base current. The transistors are parallel 

connected and no balancing circuit is required. 
Coil Lz, in conjunction with C;, Cs and C;, pro-} 
vide the input impedance matching. Coil Ls, 
Cs, C;, and Cz make up the output section. An 
r.f. choke ‘serves as the d.c. return for the col- 
lector current, which flows through the second- 
ary of the modulation transformer. 7. 

QQQQVQQOQ 

2N456A 

Fig. 3—30 watt class B modulator used in conjunc- 
tion with the 20 watt output transmitter. 

The modulator consists of a Class B power | 
amplifier which is driven by a Class A amplifier 
(see Fig. 3). The Class A stage is driven by the 
microphone transformer and a gain control is 
provided by means of the potentiometer. The 
range of d.c. current in the microphone is 30 to 
80 ma. The Class A driver amplifier has an 
idle current of approximately 180 ma. The dis- 
sipation with no input signal is approximately 
1.7 watts. The Class B amplifier has a power 
output capability of approximately 30 watts. To 
reduce the cross-over distortion, the transistors 
draw a total idle current of approximately 10 
ma. 

Performance Data 

At 2.18 mec, the power amplifier delivers 

twenty watts of carrier power to a 5 ohm load. 
The collector efficiency of the power amplifier 
is approximately 65. The overall efficiency of 
the transmitter is 56 as compared to the 2 to 4 
usually found in a vacuum tube transmitter. 

VHF Class C Amplifier 
A recent Texas Instruments advertisement 

carried the circuit for an extremely powerful 
220 me Class C power amplifier. The schematic 
is reproduced in Fig. 4. Two 2N1142’s, parallel 
connected and operated in the common base 
mode, are used to generate in excess of one- 
third watt of power output at 220 mc. It is pos- 

| 

i 



Fig. 4—Schematic diagram for the one-third watt 

output 220 mc. Class C amplifier. 

sible to obtain almost four-tenths of a watt at 
220 by using the 2N1141, but they are much 
too expensive for the average amateur. The 
2N1141, 2, and 3 series geranium mesa transis- 

tors provide a maximum dissipation of 750 mw 
(%4 watt) at 25°C case temperature, 35 volts at 
100¥a |,., and an Fmiax to 750 mec. A group of 
driving sources, and more information on this 

amplifier, will be found in the Texas Instruments 
application brochure on this series of transistors. 

Thyrector Diode 
The latest semiconductor “tool,” introduced 

by General Electric, is called a Thyrector 

Diode. It is basically an a.c. surge voltage pro- 
tective device. The T.D. acts as an insulator 
up to 100% of.a silicon cell’s rated voltage and 
as a conductor over 100% of the rated voltage. 
It is a specially processed selenium rectifier with 

/reverse characteristics altered to produce a very 
sharp I versus E trace, as shown in Fig. 5. When 

T r 7 TT T 

i 
1 

8 | L | | 

Zener 
Surge 

Suppressor 

ee t 

}— Looting 
1 

° 50 100 150 200 250 

Percent Rated Peak Volts 

i Fig. 5—Graph showing the effect of using General 

Electric’s new Thyrector Diode for protecting silicon 

rectifier cells. 

Jan excessive voltage tries to appear, the Thy- 
-ector dissipates the surge energy instantly. Fol- 
ijowing the surge, the Thyrector immediately 
‘eturns to its normal, high-resistance state and 

jtands by, ready to protect against the next 

) ransient. This “zener type” characteristic 
makes the Thyrector Diode very effective for 

‘voltage surge suppression. It is particularly well 

 uited for protecting silicon diodes from such 
hransients. In addition, the Thyrector Diode al- 
; ows the circuit designer to use lower PIV sili- P 

con rectifiers with a predictable safety margin 
and at lower cost. The device, which costs $1.65, 
should eliminate any destruction of silicon recti- 
fiers due to surges or voltage transients. 

General Electric Company has introduced 
two new time saving wall charts which assist 
in the selection of optimum silicon and ger- 
manium rectifier components for basic circuits. 
The Rectifier Selection Chart will indicate the op- 
timum device to be used based on the following 
parameters: average amperes per cell, recurrent 

peak reverse voltage (PRV) and temperature. 
This chart, (ECG-545) and Characteristics of 
Common Rectifier Circuits (ECG-546) may be 
obtained by writing to the General Electric Co., 
W. Genesee St., Auburn, New York. 

The latest issue of Hoffman’s SPAN contains 
an interesting discussion of Photovoltaic Read- 
out Circuitry and features many circuits em- 
ploying tunnel! diodes and readout cells for pulse 
generator, r.f. switching and modulator applica- 
tions. You can get on the mailing list by re- 
questing it on your company letter head, to 

Hoffman Electronics, 1001 Arden Drive, El 

Monte, California. Also available from Hoff- 
man is a “down-to-earth” discussion called Un- 
derstanding Solar Measurements, in conjunction 
with their solar energy conversion cells. 

Closeup view of the 50 mc. station featured several 

months ago in the semiconductor column. 

Pacific Semiconductors, Hawthorne, Califor- 
nia, have announced a new series of military 

type high voltage silicon cartridge rectifiers, 
IN1731, 1N1733 and 1N1734. These devices 
have PIV’s of 1500, 3000 and 5000 volts re- 
spectively. A new 24-page brochure, “Special 
Assemblies” gives detailed information on the 

line. 
Radio Corporation of America has just re- 

vealed a new semiconductor device, called a 

“Siamese-T win” transistor because it combines 
two identical transistors in one package. Ac- 
tually, two silicon transistors share a common 

collector. It will be offered initially as a d.c. 
chopper amplifier for converting d.c. to a.c. and 
then converting it back to d.c. again. Planar 
structure, a radically new technique for building 
transistors, in such a way that all its electrically 

[Continued on page 115) 
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CR7 YlLs 

A nice letter from CR7LU, Lucia, tells of vis- 
iting other Mozambique YLs during her last 
vacation. At Inhambane she met Helena, XYL 
of CR7FU, and Manuela, daughter of CR7ET. 
These YLs are licensed and operate as 2nd oper- 
ators. Also Natalia, CR71W’s XYL, at Beira, is 

licensed. There are only two YLs with their own 
calls—Lucia and Lina, CR7EO, at Lourenco 

Marques. Lina is very active on 10 meters. All of 
these YLs work on all bands and operate phone. 
CR7LU works c.w. only. Her standing in Dec. 
was 183 countries confirmed. Lucia is QSL Man- 
ager for CR7 and also awards custodian—two 

big jobs. 

CR7LU, Lucia (left), and Natalia, XYL of CR7IW, 

and 2nd operator of his station. 

DX Notes 

From ZS6GH, Diana, we hear that the South 
African Women’s Radio Club is carrying on with 
the same officers as in 1960: ZS6GH, Pres.; 

ZS6YL, Toni, V.P.; ZS6KK, Marie, secy.; and 

Diana and Toni co-editors of “YL Beam.” Cer- 
tificate Custodian is ZSIRM, Margery. 
ON4AD is the new call for Jane, formerly 

OQSIE at Stanleyville in the Belgian Congo. 
Her QTH is Raversijde, Belgium. 

German Anniversary Party 
Ella, DJ3TP, sends an invitation to YL and 

XYL operators throughout the world to partici- 
pate in the German radio operators Anniversary 

e CQ e April, 1961 

by Louisa B. Sando, W5RZJ 
212 Sombrio Drive, Santa Fe, N.M. : 

CR7EO, Lina, is active on 10 meters. 

Party to be held May 20-21, 1961, at Dortmund, 

and during which the YL operators will hold a 
special meeting. Anyone planning to attend can 
contact Ella for information on hotels, etc. 

Furthermore, so that they may become better 

acquainted with YLs who cannot attend, Ella 
will set up an exhibition and would like you to 
send her any of the following material: QSL | 
cards, photos, newspaper clippings, reports of 
special QSOs, lists of YLs (in clubs, nets, etc.). 

And if you will send information as to bands 

you operate and times (GMT) she will compile 

it for the exhibition. Address DJ3TP, Ella Rei- 
mann, Roth, Krs. Pruem/Eifel, Zollhaus, Ger- 
many. 

CR7FU (left), and his XYL, Helena, and CR7ET (right) 

and his daughter Manuela. Both YLs are licensed 

as 2nd operators, 



DX’er—K2UKQ 
Mentioned above are a few of the DX YL’s— 

here are two of our YLs who have been so suc- 
cessful in chasing DX. 

, K2UKQ, Kay Gaynor, at Orange, N.J., works 
c.w. only. She has earned an impressive record 
of DX which includes DXCC 222/213. WAZ. 
Ist YL to make c.w. WPX (440 confirmed), 
TOPS, AHC (Ist W/K YL), Maritime Mobile 
#304 but #3 onc.w.; Ist YL for the U.N. award, 
Ist YL for WAG, CHC, and Ist Ham to earn 
HTH award. Kay has worked 50 DX YLs. Her 
“secondary illness’—award chasing—has netted 
her about 40 awards, of which 28 are for DX 
work. 

33° * RRS é 

K2UKQ, Kay Gaynor, has earned an impressive DX 

record working c.w. only. 

Kay was the first Ham in her family—the bug 
_ having bitten after she received the gift of an 
S-38D receiver and along with listening to for- 

) eign commercial stations discovered the Hams. 
) Kay got her Novice ticket in Aug. ’56 and her 
) General almost exactly a year later. As a Novice 

) she worked 47 States and Hawaii and Puerto 
| Rico—that was when the DX bug bit. With her 
Genera] she worked W7CQP to complete WAS 

on 40 c.w. Dipoles were used for most of her 
DXing, but it took a quad that son-in-law 

) W2IMU put up for her to snag FB8CJ for her 
} 40th Zone and WAZ. K2UKQ uses a Valiant 
} transmitter and an HQ170 receiver. 

' Kay claims no other hobbies—DX chasing 
and related activities take up all her time. She 

i has a daughter, Nora, who is K2OJO, and a son, 

) Gil, not a Ham. Kay feels the responsibilities 

}one assumes with DXing are tremendous— 
' QSLs, correspondence, etc. But she feels she is 
i" doing a “minute” service to our country, along 

/ with thousands of other operators, in making 
' friends of all the peoples that make up this 

i; small world. 

K5BGT 

Another YL with an enviable DX record, ac- 

4\Dee (“Chic”) Tilley, of Albuquerque, N.M. 
Chic holds DXCC 217/200, WAZ, 599-c.w.- 

\) WAC (ist YL to receive this), WAVE, WAE I 
& il, DUF I, UJ, UI, WBE on both c.w. and 

K5BGT, “Chic’’ Tilley, is 

another YL with an envia- 

ble record, accomplished 

almost entirely on c.w. 

phone, and many others. Her WAS and WAC 

were earned as a Novice, the 2nd YL to accom- 
plish this. Chic began with a Novice license in 
May ’5S, after a car accident caused a back in- 
jury with resulting spinal operation and a year’s 
convalescence. She got her General in July ’56, 
but was already well on her way in search of DX. 

One of KSBGT’s aims has been to work all of 
the USSR countries. Over 100 USSR station 
contacts have netted her the following: UA1, 2, 

354-659) 6: UBS» UG2; URGC:-UI8; UI8: U7: 
UM8; UN1; UOS; UP2; UPOL6 &7; UQ2; UR2. 

The Tilleys are a 100% Ham family. OM is 
Joe, KSBGS (strictly phone), and they have 
three sons at San Diego who are K6UZP, Jimmy; 

K6BLQ, Jerry; and K6HDZ, Johnny, all 6 meter 

enthusiasts. Chic does find time for other hob- 
bies, among them playing an electronic organ, 
gardening (she loves roses), and ceramics. She 
has her own kiln and teaches classes as well as 

making many things for family and friends. 

Helped by Ham Radio 
KSBJU, Harriett, had a most interesting ex- 

perience last fall when she assisted a couple from 
Lima, Peru. It started in mid-August with a con- 

tact to Lima and Harriett’s arranging for an am- 

bulance to meet a seriously il] heart patient ar- 
riving with his wife and doctor from Lima. Dur- 

ing the six weeks Julio Gomez-Sanchez was in 
the Methodist Hospital at Houston his wife 
Nelly was a guest in Harriett’s home, and for the 

2% weeks of Dr. Garcia’s stay Harriett kept 

nightly skeds for him with Lima. After three 
major surgical heart operations, which were suc- 

cessful, the couple returned to Peru. 
Then in mid-November Harriett assisted in 

making arrangements with the same heart sur- 
geon for a 712 year old boy from Lima and his 
father to come to Houston for the boy’s heart 
surgery. They talked from Texas Children’s 

Hospital to their family daily during the first 
week and when the boy left the hospital they 

stayed with the Woehst family until the doctor 
released the boy to fly home in mid-Dec. Har- 

riett adds, “We have many loved ones in Peru 
as a result of our emergency and hospital traffic 

thanks to a fabulous hobby!” 

Novice Bulletin 

A letter from WA6CYT, Keith Lamonica, 

who is 18 and a senior in high school in Eng- 
[Continued on page 119} 
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CQ Reviews: 

The Cor-Mac 2 Meter Quad 

Lee Aurick, W2QEX 

Technical Editor, CQ 

The combination of light weight, extreme 
_ portability, and recognizable gain in an antenna, 
even at 2 meters, is calculated to be of great 

interest to v.h.f. buffs, as well as Field Day en- 

thusiasts. 
The new Cor-Mac quad for 2 meters, about 

to be announced, combines all of these features 

with a few that are inherently its own. 
The antenna consists of a stub tuned driven 

element and a stub tuned reflector both made of 
hard drawn aluminum wire. The elements are 
spaced a quarter wave apart on a tubular alumi- 
num boom. The vertical uprights supporting 
each element are positioned in slotted holes at 
each end of the boom, and secured by a nut and 
bolt that contracts the slot and firmly clamps 
the upright. When necessary to stow the quad 
away as on FD and other portable occasions, 
the antenna may be folded nearly flat. 

The quad is designed in the standard con- 

figuration for this type of antenna, with stubs 
at the top of each “loop”. Each element com- 
prises a full wavelength total, with the vertical 

and horizontal members each a quarter wave- 
length long. The driven element is 20 and three- 
quarter inches on each side and the reflector is 
22 inches on each side. 

A month of using this little quad has pro- 
duced some suprising results. Gain appears to 
be approximately 5 to 6 db over a reference di- 
pole, and though signal reports are usually 
down as compared with a much larger array, 
every station worked with the large array has 
also been able to copy satisfactorily signals from 
the quad. This includes several stations more 
than 100 miles distant, and with very modest 
power input on this end. 

Perhaps the reason for the exceptional per- 

formance of this antenna is to be found in the 
low angle of radiation usually attributed to quad 
antennas. To*further enhance this characteris- 

tic, the manufacturer advises that he is now 

planning to offer stacking kits. 

While the front-to-back ratio does not appear 
to be as great as with a Yagi antenna, the low 
radiation angle does recommend consideration. 
In fact, under some circumstances, reports as 
much as 2 S-units better have been received with 
the quad. 

The antenna is conveniently fed with 70 ohm 
coax, and though our test conditions provided 
50 ohm feed, the v.s.w.r. was measured at 1.2 
tom 

This little bantam antenna weighs only 14 

pounds and is manufactured by the J. C. Mac- 
Elroy Co., Inc., 74 Trinity Place, New York 6, 
New York. a 

Mars Bulletins 
Air Force Mars Eastern Technical Net 
Sundays 2—4 P.M. EST .... 

April 2nd No broadcast today. 

April 9th Theory Of Speech Communications. 

Captain John D. Griffiths, USAF, Rome 
Air Development Center. 

April 16th Modern Techniques In Speech Commu- 

nications. Captain John D. Griffiths, 

USAF, Rome Air Development Center. 

April 23rd Basie Electronics For The Radio Ama- 
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April 30th 

May 7th 

Rashes 3295, 7540, 15715ke 

teur. Phillip E. Hatfield, General Elec- 
tric Company. 

Custom Building via Home Construc- 

tion. Edward A. Neal, General Electric 
Company. 

Telemetry; Its Purpose, Its Function. 

Warren Bonney, Tele-Dynamies Divi- 

sion, American Bosch-Arma Corp. 

wees 



Contest Calendar [from page 69] 

~ 2nd & 3rd Place—A 2nd degree certificate 
and a contest badge. 

4th & Sth Place—A 3rd degree certificate and 
a contest badge. 

In addition each operator of a winning multi- 
operator station will also receive a badge. 

Additional certificates available: 
1. W 100 U for working 100 different Soviet 

- stations. 
2. P 6 K for contacting all six continents. 
3. P 150 C for contacting 150 different 

countries. 

Contacts made during the contest period can 
be credited for the above certificates. 

Your logs should be mailed no later than May 

_ 15th to: The U.S.S.R. Central Radio Club, Att: 
Chief Judging Board, P.O. Box 101, Moscow, 
mw-S.S.R, 

Space [from page 94] 

Dr. W. J. Ross 
The Ionosphere Research Laboratory 
Pennsylvanian State University 

University Park, Pa. 

_ It must be stressed that accuracy, especially 
in timing, is of the greatest importance in report- 
ing reception of the S-45’s transmissions. 

For radio amateurs, observing and reporting 
' reception of the S-45 Ionosphere Beacon Satellite 
is good practice for what will be expected when 
Project Oscar, a beacon satellite planned to oper- 
ate in the amateur 2 meter band, is eventually 
launched. 

California-Australia Moonbounce 

On February 10, 1961, a moonbounce voice 
_transmission successfully spanned the approxi- 
imately 8,000 miles between Goldstone, Califor- 

‘nia and Woomera, Australia. 
In this experiment, Dr. Hugh Dryden, deputy 

ichief of NASA, sent greetings from his Wash- 
ington office to Australian government officials 
‘and scientists at a “down-under” deep space 
tracking station. Dr. Dryden’s voice was car- 
_ried by land-line to Goldstone, California, where 

sa powerful NASA radio transmitter bounced the 
tsignal off the moon, 225,000 miles away. Two 

| The 7.5 kilowatt transmitter at Goldstone 
perated on 960 mc with an 85 foot dish antenna. 

The Woomera station replied to Dr. Dryden’s 
reetings by way of commercial high frequency 
adio-telephone, since the station does not have 

jits own transmitting facilities. 
) Conversations by way of the moon have been 
fcarried on before, but not between two such 
twidely separated stations. The U.S. Navy oper- 
44tes a moonbounce circuit on 435 mc between 
}Washington, D.C., and Honolulu, Hawaii. Suc- 
?:essful experimental moonbounce transmissions 
Nave also been carried out between England and 
Massachusetts using the giant radio telescope at 

jodrell Bank. 

Ed Note 
That about sews up the contest activity for 

this season. 

Has anybody received an award for last year’s 

U.S.S.R. contest? I have not heard of any nor 

have I received the results. 

There were many conflicting dates during this 

Spring contest period. Many of these were avoid- 

able if the involved organizations had taken 

time to check the established dates of previous 
years. 

It is again recommended that Contest Man- 

agers communicate with each other in order to 

make their activities known well in advance. 

I will be happy to act as a clearing house for 

this information but I must be advised some 
months ahead of the actual dates. 

73 for now, Frank, WIWY 

Venus Probe 

By the time this appears in print, the Soviet 
Union’s space-launched rocket should be nearing 
its target—the planet Venus. 

In announcing the launching on February 12, 
the Russians stated that one of the main objec- 
tives of this deep space probe was to “check 
radio communication over super-long distances.” 
The announcement also stated that radio trans- 
mission from the “automatic interplanetary sta- 
tion” are being made on a frequency of 922.8 
mec. Reports from other sources indicate that a 
second frequency at 126.8 mc (some reports say 
126.5 mc) is also being used. Neither frequency 
is in continuous operation and both appear to be 
triggered by command from the ground. 

If the transmissions from the Soviet’s Venus 

probe are received on earth from distances 
greater than 22.5 million miles, a new DX rec- 

ord will be set. The present record of 22.5 mil- 
lion miles is held by the U.S. deep space probe 
Pioneer V, which is now in orbit around the sun. 

Project Haverford 

In last month’s SPACE COMMUNICATIONS, Our 
description of Project Haverford was badly 

garbled. We apologize for the error and reprint 
below the corrected paragraphs of the Project 
Haverford item: 

“Despite an initial setback, when fire destroyed 
much of the equipment the night before the Echo 
satellite was launched, the tracking station is 

now almost complete. 
“The students at Haverford College have al- 

ready participated in some interesting projects 
with their tracking station. This past fall they 
tracked the unsuccessful NASA moon satellite 
attempt from the time the satellite appeared 
above the horizon at Cape Canaveral to when 
it disappeared over Africa (see Photos). As soon 
as Professor Benham can obtain a klystron he 
needs, they plan to conduct moon and Echo- 

bounce experiments.” 
That about does it for this month. 

73, George, W3ASK 
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VHF for the radio amateur. A new dynamic hand- 
book that covers all phases of VHF activities. 

INDEX 
INTRODUCTION 2A low Powered) 184 06 5. POWER SUPPLIES 

Transmitter : 
1. VHF RADIO 144 MC Exciter 5.1 Small Power Supplies 

PROPAGATION High Powered 144 MC 5.2 Selenium and Silicon Rectifiers 

. 5.3 Voltage Doubler 
50, 144, 220, 432 and 1296 MC Atnplifiers.. 

222 MC Exciter bands 
High Powered 222 MC 6. CONVERTERS 
Amplifier 

2. ANTENNAS < Single Tube 220 MC 6.1 Converter for 50 MC 
Amplifier 6.2 Converter for 144 MC .... 

2.1 2C39 Units on 432 MC 6.3 Converter for 220 MC .... 

2.2 6.4 Converter for 432 MC .... 

6.5 Converter for 1296 MC 
2.3 Types of Antennas Coaxial Circuls Exqmsmitice 

Flat Plate Line Transmitter.... 2.4 50 MC Antennas 1996 Me Caves t se 
2.5 144 MC Antennas hls PL se 
2.6 220 MC Antennas 1296 MC Flat Line Transmitter 7. RECEIVER IF SYSTEMS 

2.7 7.1 Communication Type Receivers | 
2.8 7.2 14 to 18 MC IF Receiver 

MODULATION 7.3 Audio Filter 

3. TRANSMITTERS 

3.1A 50 MC Low Powered c 8. PREAMPLIFIERS 

8.1 220 MC Tube Preamplifiers 

3.1B .5 Screen Grid Modulator ... a 8.2 Parametric Amplifiers 
3.1C 6W6GB 50 MC Transmitter .6 Frequency Modulator a6 8.3 Pump Oscillators : 

50 MC Exciter .7 Transistor Speech Amplifier 8.4 144 MC Parametric Amplifiers ¢ 

High Powered 50 MC .8 Phase Modulator 8.5 220 MC Parametric Amplifiers} 

Amplifier t 8.6 432 MC Parametric Amplifiers': 

CQ MAGAZINE i 9. TEST EQUIPMENT 

BOOK DEPT. [J VHF For The Radio Amateur, $3.50 9.1 Diode AC Voltmeter 
9.2 AC and DC Diode Voltmeter....| 

300 West 43rd St., Sirs: | enclose Please send my VHF a peewee 
; ‘ 8 ransistorized F.S. Meter New York 36,N.Y. For The Radio Amateur postpaid to: 9.5 1296 MC Wavemeter and 

Noise Generator 

9.6 SWR Meters 

9.7A Frequency Marker 

9.7B Transistor Frequency 

Marker 

9.7C 

ZONE 
N.Y. City residents add 3% Sales Tax 
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THE CQ HAM MART 
19” GLOBE 

Here is-a chance to preserve 

your breath for posterity! This 

beautiful World Globe, made 

by Hammond, 

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. 

is a must for 

COMMAND SETS 

This IS a collection of reprints, 

containing all of the available in- 

\formation on the conversion of the 

popular “Command” transmitters 

and receivers into good ham trans- 

mitters and receivers. Invaluable 

for Novice, Technician, General, 

Advanced and Extra class opera- 

tors, 136 fabulous, amazing terrific 

pages for only $1.50 postpaid. 

depending upon 

ELEKTRA CODE COURSE 

each. 

HAM’S INTERPRETER 

Now you can talk in broken 

HAM'S 
INTERPRETER 

RE CRESY 

French, Spanish, Italian, Ger- 

Swedish and Finnish, 

This handy little book gives 

man, 

SeREERCaiUGe SSNENGS Senne: SAORGT ESS all the popular ham conver- 

Ligon tek eens 
Dobie - Sein Sues 
Rene: 

sation in seven languages, 

including letters and num- 

Only $1.50 postpaid. 
VARGA” 

bers. 

BINDER 

to keep your back 

- Make ‘em neat. 

sticker which will 

_ $3.50 each. 

CQ _ e April, 1961 

CODE RECORD pa 

learning code is a snap with this = 

record. Speeds from 3 to 16 WPM, }t—t 4 Log Sheets of the most ——_ 

turntable 

This 12” LP record has on it all you aoe rior to any others on 

need to learn the code for both the 

Novice and General License. $3.50 

There is no other good way 

issues. 

We supply 

the binder, with the year em- 

uj bossed in gold, not merely a 

come off 
' later. Specify what year you 

want stamped on your binder. 

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 Ibs. of colored maps and 

a gazetteer for only $12.50... 

and you get a year of CQ. 

MOBILE HANDBOOK 

Anyone who tries to go mobi 

without getting this book snoul 

register for a sanity hearing. ; 

Orr, W6SAI has put everythi 

you need to know in this boo 
Build-its by the dozen... solution 

to ignition problems, keeping f 

battery charged, noise...on} 

$2.95 postpaid, 

Tote deat Piet titi 

i} astounding modern de- 
speed. sign. Infinitely supe- 

} are only $1 for a pad 
of 100 sheets. Specify 

Bs Reais: or = type. 

the market. And they —— | 

W1DBM’s newly written TVI book (2 
| Talevision “3 k 

edition) covers all aspects of curing Intert 

from both the Ham‘s viewpoint and th 

of the TV viewer or the TV servicem 

It includes 2- and 6-meter TVI as wi 

Band, Media : Industrial, 

and Utility TVI. Profusely illustrated with diagrams, phot) 

as Citizen’‘s 

charts, tables and FCC regulations pertaining to rad 

Price $1.75 postpaid, US and television interference. 

$2.00 Foreign. 

BOUND VOLUME 
By far the handiest way to keep 

your library. Why not go first- 

class? This impressive volume 

is only $10.00. We only made 

a few of them this year, so 

Don’t expect to get one later. 



C@ ANTHOLOGY 

Most amateurs do not have a good 

file of back issues of CQ. So we've 

looked back through the years 

1945-52 and assembled all in one 

place the articles that have made 

a lasting stir. The issues contain- 

ing most of these articles have 

long ago been sold out. The price 
is a paltry $2.00, 

a.86r 
Surplus Conversions 
W2AZF Dipper 

DX ZONE MAP 

and New! Amateur Radio World-Wide DX & Zone Map 
mplete, accurate and up to the minute with Prefix, Zone 
undaries, Great Circle beam bearings. 4 Colors, 36 by 
inches on heavy vellum map paper. Mailed in heavy 

rdboard mailing tube. Only $3.00. 

WIDE DK & Zows wine! [AmarsiA RADIO SYORLS- 

Ce 

CQ LICENSE GUIDE 

212 pages of everything the 

Amateur must have to get his 

license and progress toward 

the general class ticket. Plus 

many additional pages of vital 

information for the ham oper- 

ator. All this for only $2.50. 

ss is a book literally loaded 
th schematics for all the cur- 
‘tly popular pieces of surplus 
ar. Most amateurs are well 
care of the problems encoun- 
2d in purchasing seemingly in- 
ensive surplus units, only to 
that no schematic diagram is 

ilable. Trying to figure out 
circuitry cold turkey can be 
y times more difficult than the 
t involved puzzle, and pur- 
sing a single instruction book 
run as high as $3.50. Why 

»ck yourself out when you can 
re a book with complete cov- , 
ige on hand in your library? All this for only $2.50. 

HI-FI BOOK 

This nifty volume contains the 

latest dope on amplifiers, preamp- 

lifiers and equalizers plus a buy- 

er's quide of component manufac- 

turers! Over 150.— 5” x 8%” 
pages of heavily illustrated de- 

scriptions covering Hi Fi Audio 

Components—the greatest publi- 

cation value in its field today. 

Only $2.50 per copy. 

SIDEBAND HANDBOOK 

Written by Don Stoner, W6TNS, 

was almost one full year in the 

Preparation of this terrific vol- 

ume. This is not a_ technical 
book. It explains sideband, 

showing you how to get along 

with it...how to keep your rig 

working right...how to know 

when it isn't...and lots of how 
to build-it stuff, gadgets, receiv- 

ing adaptors, exciters, amplifiers. 

Price, only $3.00. 

‘4 

COWAN PUBLISHING CORP. 

Book Division 

300 West 43rd Street 

New York 36, N. Y. 

cQ-4 

CODE RECORD 

REGULARLOG SHEETS (100)inc cee sneecennee: 

SSB LOG SHEETS (100) 

HAMS UNTERPRETER | ace--ssen sce sccaps neenmoprardier 

TV! HANDBOOK 

BINDER—YEAR WANTED 

BOUND VOLUME 

3 

IODOoOoFooOoooe00n 
CQPANTHOLOG Viger ere. create, chs car ont mene . LJ 

FIC FINE OO Kartiere miataer icc est nencotncestarouicee ens 2.50 

SIDEBAND: HANDBOOKG Sinrrsssntsertessscaeesa roses 3.00 () 

CQHIGCENSE GU) DER ga aeiwcrsscqpenissncs nonce es 2,50) s(a 

SURPLUS SCHEMATICS HANDBOOK 2.50 (J 

DX ZONE MAP 3.00 1) 

New York City Residents Add 3% Sales Tax 

i 

: SIRS: My check (money order) for $ Se oS 
J is enclosed. Please send the following items to: 

i 
1 
I 
1 Name 

i Address 
I 

: City Zone State 
I 
I 
I 
” ee Te 
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THIS is the microphone for mobile use 

IHETURNE S30 
Good performance on mobile operations — citizen’s band, 2-way 

commercial radio and amateur radio — requires a microphone 

designed for mobile use. Tape recorder type mikes can’t do the 

job. The Turner 350C is a reasonably priced, ceramic microphone 

especially designed for quality voice reproduction. DPST switch 

is wired for relay operation with easily reversible terminals to 

allow modification (if necessary). A wiring diagram is enclosed with 

each microphone. Hanger button and standard dash bracket are 

included for mobile rig mounting. Microphone furnished with 11” 

retracted (five foot extended) Koiled Kord. Response: 80 to 7000 

cps. Output: —54 db. List price: $16.80 complete. See your 

electronic parts distributor. He has the Turner 350C in stock. 

THE MICROPHONE COMPANY 
925 17th Street NE 
Cedar Rapids, lowa 

For further information, check number 22, on page 126 

TEST EQUIPMENT TRANSMITTERS 
Sig. Gen—Triplett 3433, AM-FM 100KC—120 MC...........$ 69.00 Johnson-Viking Ranger ...$185.50 

225.00 Scope—Dumont model 208, 5 inch ....... : ; 59.00 Lakeshore—Phasemaster II and VFO ............. 
Freq. Meter—TS-323/UR, 20-480 MC, Orig. Calib. book. 125.00 WRL—Globe Chief 5 49.00 
Sig. Gen.—¥erris 18-B, 18-155 me eee Johnson—Viking Challenger . 95,00 
Scope—RCA Navy type, 3 inch ............ Heath Co.—DX-100 159.00 
"req. Meter—TS-175/U, 85-1000 me., d Johnson—Viking IL ........ . 179.00 

Gen,—I-208 FM, 1.9-4.5 2., 19-45 MC ...... : : Globe Champion—Model 345.00 
Scope—Dumont model 3 i Sees Johnson—Viking 6N2 95.00 
Freq. Meter—TS-127 Heath Co.—DX-35 45.00 
Sig. Gen.—1-208 Eldico—TR-75—TV wien 29.00 

Bhd cthee ON Oe Wei Oe Heath Co.—SB-10 SSB Adapter .........ccccccccsscscccceseesene es 75.00 
221 with orig. calib. Eldico—Mt-2, 2 mtr. mobile or fixed ............ 35.00 ! 

book & modulation ................ esaeney Enact 49.00 Heath Co. DX-40, 60-75W Poe eens taasteets 58.00 | 
Irreq. Meter—Same as above less calib. book .... u 25.00 Sonar—CFC, exciter—VFO, 80-40 mtr. . 29.00 / 
Scope—Tektronix model 511-A Ae . 395.00 Johnson—Viking VFO-122 20. ...ccksceililescee HP Ss eas 39.00 | 
Sig. Gen.—Kay M SWCD meh eens 69.00 Johnson—Viking Matchbox, direction coupler, indicator.... 65.00 | 
Freq. Meter—B¢ -A, 100-155 me Peete onesie? 45.00 
Wavemeter-Osce.—OAP 150-230 me Sees bona rine MCU] MISC 
Sig. Gen.—RCA 710-A, 370-445 me, 450-500 me ........... 50.00 x 
B.F. Ose.—RCA 154, 30-1500 cycle aaa ee eee O00 TBS—Receiver 60-80 me, 110V $18.00, Xmtr...................$ 24.00 
Sig. Gen.—Model LAD, 2700-2900 me : nied ee 50.00 ARC-3—Xmitter, receiver, supply, cont. box .. 69.00 

RCA Chanalyst—$45.00, VHF Converter 1.6-80 me............ 25.00 DAE-1—DF receiver and loop 26 35.00 | 
G.R. 805-A—Standard Sig. Gen., 16KC-50 MC.................... 250.00 Collins—type, PTO, 600-800 ke, new 19.00 | 
G.R. 916-A Radio Frequency Bridge eee nace Freq. Shift Adaptor—RCA CFA-45, new besewteesssonveneeenses 65.00 
Sig. Gen.—Measurements Corp. type 75, 50-400 me .. REF Wattmeter—15/60 watt, AN/URM—43A end leeieeen TOOROG 

Titrimeter—Made by Wisher oo... DF Receiver—MN-26 or BC-433 see 15.00 
3olometer—Hewlett-Packard 415-A Teletype receiver—1l1 tubes & power supply .. 24.00 

Wilcox—F-3 or CW-3 receiver Reiss awe 19.00 
Coax cable—RG-8/U, ohm, 50 ft. rolls with 2 plugs 

RECEIVERS new sealed packs... on enone 
HQ-129X . vn $125.00 = HQ-120 ...$ 85.00 APR-1—APR-4—TU’s, 40-90 me $18.00, 30-1000 me....... 24.00 
NC-125 ea Tay NC-98 85.00 BC-375—TU’s, new $3.50, used : iss 2.50 
og Naa Samay BERNE noe 139.00 SX -23 95.00 Teletype—Power supply RA-87, 115VAC-115VDC ........... 18.00 
NC-109 N.C. 120. 65.00 TBY or TBX—Xmitter—Receiver eee sayaa hveena be ace 24.00 

incl. 6 mtr. .... 58.00 Prices are based on fair relative values, some items are new, some 
110.00 are used and surplus. 

S-27, AM-FM, 27-145 me, 110VAC 75.00 Enclose sufficient postage—excess returned. F.0.B. Hempstead, 
RCA CRU-1A—450 mc FM Nev ........ 40.00 25% with C.O.D. orders. Write for free Bulletin. 
Gonset—Communicator III, 6 mtr. 189.00 | 
BC-344D—150-1500 KC 110VAC 49.00 
Gonset—G-33, .5-34 me New .... 85.00 A L G E R A D | (@) 
RAO, 2—.3-17 me 110VAC gehcroaes a 7O9-08 37 G h 
RBM, 2-20 me with 110V supply . .. 49.00 reenwic Street 
APR, 4—38-1000 me 110VAC . 125.00 ELECTRONICS co. Hempstead, New York 
S-95, 152-173 me FM 45.00 Phone IV 9-0808 

For further information, check number 23, on page 126 
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se Gupenmart o(, Values 
BARGAIN NO. A LOWEST TERMS ANYWHERE BARGAIN NO. B 

QSL Rack for 1000 Cards 
At Super Savings 

Never Before 
$ 20-50 $ 50-200 Such Savings! 
Onl Onl 

only $485 $00 $500 
New 15’ RG8/U 

Holds up to 1000 cards. Printed ith 
index cards plus WAS, DX Local’s Down Down pres 1 
and official ARRL. Gold finish. ata C 
Shp. wt. 3 Ibs. each end. 

ARGAIN NO. C BARGAIN NO. D BARGAIN NO. E 

New Low Price! it: Once In A World’s Biggest Bargain! 

MULTI METER Push-to-Talk Mike Lifetime! 
Test Leads & Batteries Incl. Model WRL -EV Hermeticall 

Features found only in $30 Mikes Sealed 

Only $998 

Nl 1% precision resistors. One 
mtrol switch eliminates transfer- 

ha 460s CERAMIC! Only 
Ml HAND HELD OR 
a =DESK MOUNT $1199 

Just $1095 Filter Chok 

ng test leads. Small; light weight. — nae ety 7%" high 
Vide range measurement with high =< Made Exclusively SP Ginna Vax arte 

. BL ” 
Begete=: Stree 526x8%x1%". Shp. For WRL by Electrovoice 10 KV Insulation 38 Ie 

BARGAIN NO. F BARGAIN NO. G BARGAIN. NO. H 

SW-59 The Exclusive SELF-SUPPORTING Unbelievable Value 

SHORT - SPAULDING 3 Citizens Band 

wave Kae 4 32’ WRL SPIRE gual Hardy-Tal 
‘ECEIVER import ‘ $4995 Only $2.00 Down ea. P 
. Transformer Powered Only Prepaid Anywhere Compact, 2-way walkie-talk 

for short range CB commun 
IN THE 48 (Continental U.S.A.) cation. Also receives Broadca: 

*% Commercial grade construction) band. 5-transistors, No licen: 
+ Streamlined appearance required. Built-in antenna an 

* E-Z Installation * Extra large base 9-volt bttry. Channel 15 for C1 

* Self-supporting with triBander BARGAIN NO. J 

» Bandspread Tuning 
' Covers 540kce. - 34me,. $39" 

~ “S” Meter 

Sompares to Revrs. at Double Price 

| BARGAIN NO. I 
} Cone shioeels eevauane ete BRAND NEW! 

Amazing Low ator reg ee Complete 80-10) 

‘itizens Band Price y TRANSMITTER 
tECONDITIONED 40 w. AM 

CB-100’S 50 w. CW 
100 w. (P.E.P) DS. 

Globe’s famous DSB-10 
3-9 mc and 12-30 me wit 

95 built-in power suppl; 

Covers most MARS, CAP, et 

) LABORATORIES | 

My WORLD RADIO LABORATORIES « 
3415 W. BROADWAY @ PHUNE 328-1851 @ COUNCIL BLUFFS, IOWA 

factory Reconditioned 

lobe CB Xmttr./Revrs. 
Channel. Thoroughly 

hecked. Xtals for One Now ce -) ea 
thannel. 90 Day Warranty, 

| PLEASE SEND ME THE FOLLOWING BARGAINS: 

DL) CHFCK (1) DOWN PAYMENT fT) 30-DAY CHARGE 

i NAME: CALL ao 

ADDRESS: CITY & STATE: 

ee ee ee ee ee ee BEE, 

For further information, check number 24, on page 126 
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get 

2 Models. 

For further information, check number 25, on page 126 

SM csliy& 
dependability in a completely 

equipped SSB MICROPHONE 

for less than $30 
* Complete With Grip-To-Talk Switch, Desk Stand, 2-Con- 

ductor Shielded Cable. 
* Eliminates Need For Audio Filters—Sharp Cutoff Below 300, 

Above 3000 cps. 
¢ Superb Intelligibility, Extraordinarily Rugged, Choice of 

¢ Trouble-Free Controlled-Magnetic Design, Output —52.5 db 
(100,000 ohm impedance). 

MODEL 440SL—ONLY $28.50* Complete with stand, grip-to- 
talk switch, 7 ft. highest quality 2 conductor shielded cable. 
Cable connector equivalent to Amphenol MC3M plug. 

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

MODEL 440—ONLY $15.00* Low cost, 
same performance characteristics as 440SL. 
7 ft. single conductor (shielded), less stand, 
switch, connector. 

*Amateur Net Prices 

*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- 

4 pact and lightweight 
for portability. (7”x 5”x2”) 

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 | 

Newport Beach, California info and prices. : 

For further information, check number 40, on page 126 

CQ _ e April, 1961 
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Contest [from page 71] 

A stock excuse is, “I didn’t operate 12 hours.” 

Now what has that got to do with you sending 
in your log? The 12 hour minimum operating 

time only applies if you are in contention for 
an award. It’s a cinch if you are out to win you 
are going to put in more than 12 hours. 
VKSLD wanted to know, “if he would re- 

ceive an award for his 15 QSO’s or was someone 
leading him down the Garden Path.” I’m sorry 
“Pop” but ’m afraid someone had you by the 
hand. 

Others objected to taking time out to recopy 
their logs, but why go to that trouble. We have 
often suggested that a clean carbon copy of the 
original is acceptable. 

It was good to have KH6IJ back with us after 
a two year layoff. It just doesn’t seem like a con- 
test without Nosey’s rapid-fire staccato bursts on 
all bands. 

And Doc, W8WZ “just can’t take those 48 
deals any more,” so he went single band. Nei- 
ther can I Doc, that’s why our contest is grow- 

ing in popularity each year, the single band 
feature. 

But a DX Contest is probably best described 
by W4QVJ. George referred to it as “that veri- 
table DXplosion in those pile-ups.” 

And with that descriptive note we, Andy 

WIGYE, Mac W2BO, Ben W2JB and yours 
truly, go back to preparing the Phone results for 
a complete report next month. 

73 for now, Frank, W1WY 



FROM THE WAREHOUSE OF 

HARVEY RADIO 
A VALUE-BUY PARADE 

SAVES YOU MONEY 

CHICAGO TRANSFORMER PHC-70 

PRIMARY 117V. AC 
SECONDARIES 

6.3V. C.T. AT 3 AMPS, 
5V. 2 AMPS 

300-300 70 MILLS 
LIST $23.45 
HARVEY SPECIAL $6.50 

FH 610 

PRIMARY 110V. or 220V. AC 
SECONDARY 6.8V. C.T.— 

10 AMPS 
LIST $26.25 
HARVEY SPECIAL $6.50 

RH 1585 

15 HENRY AT 85 MILLS 
LIST $11.40 
HARVEY SPECIAL $3.00 

ALL THREE ABOVE ARE HER- 
METICALLY SEALED JAN SPEC 
CASES AND ARE BRAND NEW 
—NOT SURPLUS 

CHICAGO TRANSFORMER R-65 

6 HENRIES AT 500 MILLS 
35 OHMS D.C. RESISTANCE 
9000 VOLTS RMS INSULATION 
WEIGHT 35 LBS.— 

7-3/16 X 9 X 934 
LIST $75.00 
HARVEY SPECIAL $22.50 

OHMITE RHEOSTATS 

50 WATT 3,500 OHMS 
SPECIAL $2.00 

i, L 
HARVE 
103. West 43rd Street, New York 36, N.Y. JU 2-1500 

ELDICO PLATE TRANSFORMERS 

5000-500V. AC AT 300 MILLS 
HARVEY SPECIAL $3.75 

THORDARSON T-19D304 UNIVERSAL 
DRIVER TRANSFORMER FOR CLASS 
AB OR B MODULATORS 

PRIMARY TO 1/2 SECONDARY 
2:1—2.2:1—2.4:1 
RATED 15 WATTS 
HARVEY SPECIAL. $2.75 

AMERICAN MICROPHONES 

MODEL D7TPR DYNAMIC 
MICROPHONE 

HIGH IMPEDANCE WITH 
HANDLE & PUSH TO TALK 
SWITCH 

MODEL D7PR—LOW 
IMPEDANCE—50 OHMS 

LIST PRICE $55.00 
HARVEY SPECIAL $12.50 

(EITHER ONE) 

vey’ 
~ 

LOW PASS TOROID FILTER 

CONTAINS 5 TOROIDAL COILS 
IN AN L/C NETWORK — 
PASS BAND 300 TO 2,500 
CPS + 3 DB—EXTREMELY 
SHARP 

CUT OFF AT 3,200 CYCLES— 
IMPEDANCE 600 OHM IN 
AND OUT 

HARVEY SPECIAL $9.95 

IN SO MANY WAYS! 

DYMO-MITE M-2 

Make your own on-the-spot 
labels on plastic or alumi 
num tapes. Easy-to-read — 
will permanently adhere tc 
any surface. Variety of tape 
colors available, 
PRICE $34.95 

CORNELL DUBILIER TYPE T 

4 MFD AT 2,000V. D.C. 
WORKING 

HARVEY SPECIAL $3.95 

JOHNSON MOBILE TRANSMITTER 

#£240-141-2. 60 WATTS 
10-11-15-20-40-75 METERS 
GANG TUNED, 100% 

MODULATION 
6BH6 OSC, 6AQ5 BUFFER 

DOUBLER 
807 FINAL—PP807 

MODULATOR 
LESS TUBES & POWER 

SUPPLY 
HARVEY SPECIAL $89.50 

NEW 
MATCHING VFO $24.50 NEW 
BOTH FACTORY WIRED & 

TESTED 

MAIL ORDERS SHIPPED SAME DAY AS RECEIVED 

HARVEY is known the world 
Estab. 1927 

RADIO CO., INC. 

For further information, check number 26, on page 126 

April, 1961 @ CQ e I 

over, as a reliable source for 
Ham Equipment. All orders 
shipped same day received. If 
you want to talk SWAPS and 
DEALS write or call W2DI10. 



E-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 
head. Top radial bushing - 
thrust bearing. 

tower 

vertical 

Safety rest locks tower at desired 
height. No weight on cables. 

E.1.A.RS-222 specs. Heavy wall struc- 
tural steel tube legs, solid steel rod 

diagonal & horizontal bracing — arc 

Sold by Top Flight Distributors 

Everywhere! 

Model RBS-40P $169.50 Model RBS-40G $209.50 

welded, 

MOUNTING KITS: 

GPK-S40 $75.00 

Wonder Ground Post 

BAK-S40 $10.50 
Wall Bracket The MEDALIST 

Nha. E 

Write for Catalog 22-1 ee 

P.O. BOX 5767 TAMPA 5, FLORIDA 
For further information, check number 27, 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. 

4 UNCONDITIONAL 
GUARANTEE for 
one year. (We from $12.45. 
will repair if 

ul ithi Also available with Type C, TNC, 
Ras within’ 1 "" BNC, N-& UHE Connectors: 

3%See one of our May be had with weatherproof 
700 dealers and boxes for exterior use. Also with 
distributors in U, #@nged, multiple switch arrange- 
S. and Canada for ™ent for remote control selection 

PRICED FROM... . $12.45 

DOW-KEY COMPANY 
Thief River Falls. Minnesota 

STANDARD RELAYS: DK60, DK60-G, 
DK60-2C and DK60-G2C — Priced 

catalog sheets or Of antennas. 
write: 

For further information, check number 28, on page 126 

110 e CQ e April, 1961 

NOVICE [from page 81] 

Help Wanted 

W2—wWilliam T. Joslin, 115 Bay 40th St., 

Brooklyn 14, N. Y. Phone ES 2-1399. 
Howard Strumpf, 328 Broadway, Lynbrook, 

INAS 
Tom Mullin, S.S. Cape Henry, Northern 

SSCO, 39 Broadway, New York 6, N. Y. 
W4—SP/4 Lewis M. Jones, 109th QM Co. 

(AS), Fort Lee, Virginia, phone RE 3-4111, 

extension 737. 
W8—David Morris, Box 48, Allen Junction, 

West Virginia Sean O’Callighan, 30024 Hohn 

Hauk, Graden City, Mich. GA 1-3222. 
W9—John Nichols, Box 670 Cary Hall, Purdue 

University, West Lafayette, Indiana. 

Letters 

Glenn Hammond, KN4 Young Dream Girl 
(what?), 942 Crescent St., Roanoke, Virginia, is 

13 years old and haunts the 80 and 40 meter 

bands with his Harvey-Wells TBS-SOD and 
Heath AR-3, with a QF-1 helping it along. 
Glenn has been blasting ’em since last July and 
plans to take his General ticket exam around 
April. Look for him on 7190 or 3707 if you 
would like to work Va. 

Gary Thompson, 5147 So. 1900 West, Roy, 

Utah, is interested in a tunable converter to be 

used for all band reception in conjunction with 
a BC-453 Q5’er. Can anyone help him? 

Dave Perrin, KIOPQ, 1096 Highland Ave., 

Needham Heights, Mass., just swung over to the 
General limb a few months ago, and offers to 
sked anyone needing Mass. on 80, 40 or 15 me- 
ters. Dave chases flies with his Globe Chief Delux 
into a 40 meter dipole or Mosley TA-32 Jr. 
beam. The receiver is an NC-98. Dave also offers 
to help prospective Novices. 

Bob Bair, W7WKA, Route 1, Box 361, Park- 

dale, Ore., has long since graduated from the 
Novice ranks (Class of ’54) but still keeps tabs 
on the situation. If anyone needs Oregon, or 
wants a rag-chew, give him a call. He will also 
help anyone at any c.w. speed. Bob can’t make 
skeds, however, because his working hours 
aren't regular enough. 

Tommy Hyde, KNSFKA, P. O. Box 683, 
Denison, Texas, gripes about U.S. stations who 
call Novices sending CQ DX. Tom says “When 

the operator hears a station calling him, he may 
stop and listen and it will turn out to be a US. 
operator. That may cause him to not hear a DX 
station calling him.” Tom suggests that Novices 
not call a station sending CQ DX unless, of 

course, he happens to be an overseas station. 

That reverses our grid drive for this month. 
Remember to include a little background infor- 
mation, along with your interest and experi- 
ences, in your letter. You may be selected as our 
Noteworthy Novice for the month. Don’t be 

camera shy either. A picture is a necessary pre- 
requisite. For now, 

73, de Don, W6TNS 



VEEN NU 

“CALL ME 

i 

2S 
| ‘ gia, 

Ps 

30b Henry 
WSARA 

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 

: 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 

SAA 
SHY 

AMAA AAAS 

LOAN 

J Es: Lillis 

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. 1, 

ORchard 9-3127 

Henry Wirt [elle m-1 fea 

11240 West Olympic Blvd. 

Ph. GRanite 7-670] Los Angeles 64 

World’s Largest Distributors of Short Wave Receivers 

Ae ord HENKY KADIO STORE 

: Sersonal Service”) | 
Pv eat ie a 

Missouri 

ae N. eucli¢ Ave., vasa ote Calif. 

o CALL ME 
: 

\ Personal ervice” 
oe ala \ “ 5080 LE LEER I 

? & sf ° 4 
é ’ 

a x j 
¢ 

ea 
¢ 

Ted Henr 
W6U0l 

Los Angele 
GRanite 7-670 

KWIM-2aTincinscelver enn eee ta ae $1150.0( 
32S-1 Transmitter Rebica ksh  Ae ee NE Nabi 666.0( 

516F-2 AC Power Supply Elev dh RUM ee 115.0( 
S16E-1 12 V DC Power Supply ................ 270.0( 
TJo=lRECOIVG! <a, ; Cu-11.2)).. nce, wate kad 520.06 
OIZB5Se SP OOKEH A sarin a aie acess 32.0( 
312B-4 Speaker Console ooo... eee. 195.06 
30S-1 Linear Amplifier 1556.0( 

Write, phone or visit either store today! 

Inquiries & orders from military men 
and others outside USA wanted 

As 

For further information, check number 29, on page 126 
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CITIZEN BAND 
texas | CLASS ‘’D’’ CRYSTALS 

All 22 Frequencies in Stock 

8rd overtone. .005% tolerance—to meet all 
F C0) ere Hermetically 95 

| { HC6/U holders. 1%” 
spacing—.050 pins. (.093 3 

pins available, add 15¢ per eee 

ieee 

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. 

Matched crystal sets for Globe, Gonset, Citi-lone and Halli- 
crafters Units .. . $5.90 per set. Specify equipment make. 

©@00000008000000608080000000880060880808808 

; RADIO CONTROL CRYSTALS IN HC6/U HOLDERS < 

e Specify frequency. %” pin if eal See . pin diameter .05 (.093 e 
e Pinvaianreter, «Add 1c) =... pees raaeto cere taestesrede napiecenrds .. $2.95 ea. = 

e FUNDAMENTAL FREQ. SEALED CRYSTALS e 

@ in HC6/U_ holders e 
@ From 1400 KC to 4000 KC .005% Tolerance ..............$4.95 ea. © 
e@ From 4000 KC to 15,000 KC any srequenty ° 
@ 005% Volerance ......... : .. $3.50 ea. e 

e SEALED OVERTONE CRYSTALS — e 

e Supplied in metal HC6/U holders 2 
@ Pin spacing .486, diameter .050 e 
@ 15 to 30 MC .005 Tolerance ..... ... $3.85 ea. @ 
@ 30 to 45 MC .005 Tolerance .. ... $4.10 ea. @ 
e@ 45 to 60 MC .005 Tolerance ..... .- $4.50 ea. @ 

©0008 COCCEOSOL EE @©0000890080808080808 

QUARTZ CRYSTALS 

FOR EVERY SERVICE 
All erystals made from Grade ‘‘A’’ 
imported quartz—ground and etched to 
exact frequencies. Unconditionally guar- 
anteed! Supplied in: 

FT-243 holders MC-7 holders 
Pin spacing 1%” Pin spacing %4” 
Pin diameter .093 Pin diameter .125 

DC-34 holders FT-171 holders 
Pin spacing %4” Pin spacing 34” 

Pin diameter .156 Banana _ pins 
Jie EE — EEE 
MADE TO ORDER CRYSTALS ° Specify holder wanted 

1001 KC to 2600 KC: 
01% tolerance ... $2.00 ea. 
.005% tolerance $2.75 ea. 

.005% tolerance .. $2.50 ea. 
9001 KC to 1, 000 KC: 

-005% tolerance .. ; Real een GORU On Car 

Amateur, Novice, Technician Band cere 

.01% Tolerance . . . $1.50 ea.—80 meters (3701-3749 IKXC), 
40 meters (7152-7198 KC), 15 meters (7034-7082 KC), 6 meters 
(8335-8650 IC) within 1 IC 
Il'-241 Lattice Crystals in all requenciss from 370 KC to 
540 IKC (all except 455 KC and 500 KC) Sivisrn HPUGE Cas 
Pin spacing %” Pin diameter .093 
Matched pairs + 15 eycles $2.50 per pair 
200 KC Crystals, $2.00 ea.; 455 KC Crystals, $1.50 ea.; 500 IKKC 
Crystals, $1.50 ea.; 100 KC Frequency Standard Crystals in 
HC6/U holders $4.50 ea.; Socket for I'-243 crystal 15¢ ea.; 
Dual socket for I'I'-243 crystals, 15¢ ea.; Sockets for MC-7 and 
ie ea. crystals 25¢ ea.; Ceramic socket for HC6/U crystals 

ea, 
Write for new free catalog +860 complete with oscillator circuits 

ER RT RSE Ba OI TE PRT A TR AAR ELIE EE ET 

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! 

IN CHICAGO, PHONE GLadstone 3-3555 

Use coupon below for Ist Class shipment. 

TEXAS CRYSTALS 

RUSH YOUR ORDER TO OUR NEW PLANT 

Dept. C-41, 1000 CRYSTAL DRIVE, FORT MYERS, FLORIDA 

For extra fast service, Phone WE 6-2100 
Ce I CE a I STE 

ATTACH THIS COUPON TO YOUR ORDER FOR SHIPMENT VIA 
1ST CLASS MAIL AT NO EXTRA COST 

1 

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. l 
No COD’s. Dept. C-41. 

4 RS CY) A A MEAT COS CL OD A AS SN A NAN NO NE ES SN I NY Oc we? 

For further information, check number 30, on page 126 
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HAM CLINIC [from page 78] 

500 mmf in-place of the two .001 mf coupling 
condensers to limit the low frequency response. 
These are at pins 6 and 7 of the 12AX7. Good 
luck. 

MT-1 Heating—‘“How do I reduce the heat- 

ing and resultant shortened life of the 6CL6 
buffer and 5763 driver tubes in the Health 
MT-1?” 

Write Heath for their complete modification 
information for the MT-1 (to high impedance 
driver plate circuitry). I would also like to sug- 
gest that you try using heat dissipating shields 
as advertised in CQ by IERC—they really do 
help. 

Receiver Muting—‘Tell me, how does the 
connection for receiver muting (in most re- 
ceivers) work?” 

Generally, the center tap of the receiver 
power transformer is switched (at the front 
panel) from an open condition to ground. The 
terminals used for muting are usually bridged 
with a STANDBY-RECEIVE Or TRANSMIT-RECEIVE 
switch. Most good antenna switching relays have 
extra relay terminal contacts which are con- 
nected to the muting connections. The STANDBY- 

RECEIVE Switch is usually opened and left that 
way for transmitter (on-the-air) control. 

Some receivers may require a bias (from the 
transmitter) for muting. However, these are far 

and few between. 
Oscilloseope—‘“I have two questions. The 

first is, who makes the smallest transistor scope 
in the world; and second, when will your Ham 
Scope Book be out?” 

Electro Instruments, Inc. of San Diego, Cali- 
fornia makes the smallest scope (I believe) in 
the world. See the photo. 

“Worlds Smallest Scope” 

manufactured by Electro 

Instruments of San Diego, 

California. 

The Ham Scope Book is in the final stages of 
preparation, for publication. Delays due to 
many circumstances (over which we had no 

control) prevented getting it out. Please be pa- 
tient, it will be worth waiting for. 

Thirty 

Again we appeal to hamdom at large to send 
in your technical tips. Your fellow hams would 
appreciate reading what you have done in the 
way of some technical innovation in your ham- 
shack. 

Thank you for reading HamM CLINIC. 

72—73 and 75 Chuck 
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THE LAFA YETTE ROUNDUP OF HAMSHACK VALUES 
Pty 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— 

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 

37.50 pointe tee 00 pak Sues 
Y) i t, 

HE-28 RF WATTMETER check Nes Mes cpabioct 

netic : 
150 watts full scale—Built-in ons 

d ad—' meter +5% 
to 54 mes, SWR 45% for in 7.995 
ine 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 80 

THRU 10 METERS e STABLE OSCILLATOR AND BFO FOR CLEAR 
CW AND SSB RECEPTION e BUILT-IN EDGEWISE S-METER 

THE DREAM RECEIVER FOR TODAY’S 
CROWDED BANDS AND AT AN IDEAL PRICE 

STDEDIIIGDIOIVDIGIOSGOIS DIDI SIIIIPOSPISGISEPGISESESIIMGIO 

GIIDTISPISIGIE 

ee SS a I EI & 
Sy 

"AFA YWETT=E 165-08 LIBERTY AVENUE, JAMAICA 33, N. Y. te 
& RA DI EQ ——_——_—. THER LOCATIONS ——————— 

NEW YORK, N.Y.| NEWARK, N. J. BRONX, N. Y. Eee NJ. | BOSTON, MASS. | PLAINFIELD, N. J. 
100 6th Avenue | 24 ( a Avenue 1542 E. Fordham Ra. 182 Route 17 | 110 Federal Street 139 M We 2nd Street_ 

T "Lafayette Radio Dept. CD-1 P.O. Box 190 “Jamaica. 31, N. ¥. 

FREE 324Page ' 1G ¢.... Enclosed. Send Stock #oimmsummnuen C1 Rush FREE 324 Page Catalog 610 
1961 

1 
i 
- fale S arate Down Payment Enclosed for StOCK eH iiaicrcseostecsestars ; 5 : 

Lafayette Easy Pay Application Will Be Forwarded Upon Receipt of Down Paymen 
Catalog No.610 : Valente 

i 
Cut Out & Paste i 

on Post Card 5 

For further information, check number 31, on page 126 
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1 City. Zone..__.______—_ State. 



COMMAND EQUIPMENT 

RECEIVERS 
° SRA ny Woe ta a ein pektetoae ie New $15.95 

R-26/ARC-5 or BC-454-——3Mc.-6Mc. 
: ti Used, Ck’ed Out $8.95 

R-27/ARC-5 or BC-455—6Me.-.1Me. 

: f ni Used, Ck'ed Out $8.95 
© R-2/ARR-2—220MG.. APPLOX.  vaccrrceecceeeeeerecreree Used $4.50 

TRANSMITTERS ‘ 
e T-18/ARC-5—2.1Mc.-8Mc. Marine....Used $5.95, New $7.95 
e T-19/ARC-5—3Me.-4Me. Me vereeelssed xe. $8.95 
e T-20/ARC-5 or BC-457—4Me.-5.3Mc. 

Used $4.95, New $6.95 
e T-21/ARC-5 or BC-458—5.3Mc.-7Mc. 

Used $4.95, New $6.95 

e T-22/ARC-5 or BC-459—7Mc.-9.1Mc. 
Used $7.95, New $12.95 

MODULATORS AND DYNAMOTORS 
e MD-7/ARC-5 ............ .. Used $5.95, Rec, Dyn 12V. $4.95 
6286 456) pooxtas cee Used $4.95, New—24V. $1.95 Clean 

LOCAL CONTROL KIT 
Includes All Necessary Parts For Front Panel Control 
of Eather ARC-5 or BC Series Rec. Entire Kit Includ- 
dns) Selienratic v& Directions: i. se secnee cs .teepcouneemsacesnrsenaoa $1 

WINCHARGER DYNAMOTOR—Made for Collins 12V, IN- 
AOR aL SOON OAM ek 5/8 siecae. tL acascagis age paieeieacaten te New $9.95 

POWER SUPPLY 
LOWS CS toraCommand (Ree, ax.k-ceducees carne Kit $ 6.95 
Wired ee 910.95 

DYNAMOTOR—12V output, 250 VDC at 100 ma. 
New. ea. $2.19 

Please include approx. Posc. Calif. Add 4% Tax, 
Send Cash, Check or M.O. Prices sub. to change. 

S. E.G. SALES 
1306 BOND ST. ¢ LOS ANGELES 15, CALIF. 

For further information, check number 32, on page 126 

Watch R W “Monthly Specials” 
BC-603 FM Receiver 20-27.9 Mc. 

Complete. New! .... 

DM-34 Dynamotor 12v. New ..............0:e 

BC-604 FM Transmitter 20-27 Mc. New ......... 

DM-35 Dynamotor 12v. New ..........:.cces 

COLLINS ARC-2 Transceiver 2-9 Mc. 
Acquisition Cost $2250.00. 
Shp. Weight 100 Ibs. WHILE THEY LAST! $59.50 

All items F.0.B. Chicago or Los Angeles 

Send Money Order or Check with order. 

Write for Flyer — LOADS OF BARGAINS! 

R W ELECTRONICS 
2430 S. MICHIGAN AVENUE — DEPT. CQ 

Phone: CAlumet 5-1281 CHICAGO 16, ILL. 

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. 

114 e CQ e April, 1961 

Components Eng. [from page 56). 

quently revised, widely distributed and ava 

able through the component distribution cha 

nels at nominal cost, is a fine example of sug 

literature. Other firms, of course, have mac 

equally valuable contributions to the industry 

the RCA publication is merely cited as beit 

typical of this class. 

Do not feel that you are imposing on th 
manufacturers in your consumption of their lif 

erature. In this fast moving field, the student « 

today may well be specifying components tl 
morrow. It follows that he will specify the pa: 
ticular product which, to his knowledge wi 
best meet the requirement. To the enlighten 
manufacturer, this is simply delayed action af 
vertisement, with the good will and future ben 
fits far out weighing the current cost. 

1. File your reference library in a system 
manner, so that required information may 
quickly located. 

2. As you acquire literature, assimilate 
much information as you are capable of absor) 
ing. Compare the products of one manufactur} 
with those of others. Learn the principal si 
larities and differences. Admittedly, this may ! 
dry reading at first but, as you learn and 
your interest develops it will grow on you. 

3. In your reading or actual experience wi 
electronic equipment, attempt to determine wi 
a certain component is used in preference 
others that are available. Frequently there 
no apparent reason for a particular design. 
critical in your evaluation. All too often, ex 
diency and economic rather than good enginee 
ing considerations govern the design of co 
mercial equipment. 

4, In your work and personal experimen 
tion which involves component replacement ¢ 
application, investigate all available product 
Select the specific product of a particular man} 
facturer that would most perfectly meet the r 
quirement. Then, if you have to, go ahead ar 
use the junk box part you have on hand. Ya 
are developing your skill and increasing yo# 
knowledge by using these methods. Make the! 
second nature and your progress will be rapij 

Comments on this general area of career aé 
vancement are now in order. Rare in this fie! 
are those that command a thorough going know 
edge and skill in the mechanics of electronic 
along with the administrative and executive abi 
ity to fully utilize and direct this talent. Eve 
more rare is the individual who also possess 
a detailed knowledge of the logistics of the pr 
fession. The rewards to such a triple threat m 
are very worthwhile. Many technicians ha 
forged ahead of graduate engineers by diliger 
application of these skills. 

So, whether your interest lies at the scientifi 
engineering or technical level, the time spet 
poring over the available manufacturer’s liter: 
ture will be of lasting benefit to your career | 
electronics. 

. 4 



ideband reception. I can tune to the BBC or 
other transmissions of high stability, receiving 
| them with the product detector in the sideband 
: manner, and the 51J-2 is “stable as a rock,” pro- 

‘viding long-term undistorted reception, even of 
music, in this manner. The ability to tune the 
b-f.o. portion of the product detector is not 
-missed at all. Switching from one sideband to 
the other is done with a flick of the wrist. In a 
double conversion receiver such as this one, it 

“is not possible to label the switch positions 
“UPPER” Or “LOWER,” as their relative right or 
left hand positions change as frequency bands 

are switched, due to the h.f. and i.f. conversion 
system used in the set. However, this is no 

-handicap, as one easily remembers the proper 
setting for upper or lower sideband on the vari- 
ous amateur bands. In a single-conversion set, 
such as the Super-Pro for example, the h.f. os- 
cillator is on the same side of the incoming sig- 

/nal frequency on all bands, and labelling of the 
switch position as “UPPER” and “LOWER” is 
| possible. 

These modifications may easily be adapted to 
almost any model receiver, by proper choice of 
crystal frequencies to bracket the set’s i.f. fre- 
quency with a spread of about 2.8 or 3.0 kc be- 
tween upper and lower sideband crystals. I 
shall be only too happy to correspond with 
readers who may wish to try this product detec- 
tor scheme, and to furnish such suggestions and 

assistance as may be possible. a 

ee, Paul H., ““Save your Super Pro for Sideband’’, CQ 

iC eptember 1958, page 52. 

fir, 

me 

YL [from page 97] 

land, where his dad is with the USAF. Since he 
can do no operating Keith has taken up publish- 

ing “The Novice Amateur,” a bulletin published 
monthly and devoted to the Novice. Depart- 
ments include Skeds, News, QRV (DX stations 

| heard in Novice band), Ham of the Month, Club 
of the Month, etc. Rates are $2 in U.S. and $2.50 

7 

foreign. Of the many Hams expressing interest 
-in the Novice Amateur, none was a YL and 

Keith would like to hear from some of the Nov- 
ice YLs. Address him at 7500 Abron, APO 125, 

/ New York, N.Y. 

| YL VHF Contest 

Remember the dates of the first YL WHF Con- 
test—April 12-13, 1961. Complete rules were 
published in March CQ. 

c@ YL 
DX YLs, DX chasers, VHF enthusiasts, 

emergency work, young YLs, all of the subjects, 

mentioned here, and many many more—in fact, 
every facet of Ham radio in which the YLs par- 
ticipate, is covered in the one and only book 

about the YL’s—“CQ YL.” 18 chapters over 500 

photographs. Order from WSRZJ (QTH at be- 

ginning of column), $3, postpaid. 
33—WS5RZJ 

fest IN DESIGN foremost IN SALES 

ROHN “‘fold-over” towers are ESPE- 
CIALLY made for amateur use. They are 
the most practical tower in design because 
they allow you to work ON THE GROUND 
for antenna maintenance and servicing. 
You'll quickly agree that this is a most 
wonderful feature for an amateur tower. In 
addition, these towers are made and de- 
signed for true, heavy duty use. They are 
structurally sturdy for use up to 70 feet and 
in enough sizes for aii types and sizes of 
amateur antennae. This means that they 
can easily handle your requirements. They 
have unexcelled workmanship. They are 
hot-dipped galvanized after fabrication 
which means you have no problem of main- 
tenance. They come as a complete package 
with all materials and accessories included. 
Add all these wonderful features together 
and you see why they’re the most demand. 
ed tower today! Priced from $186. 

FREE literature and near source of supply gladly sent. 
Be Sure you investigate ROHN towers before buying! 

*Patent—2,875,865 

ROHN Manufacturing Company 
; Box 2000 °* Peoria, Illinois 

“World's largest exclusive manufacturer 
of TV-Communication towers” 

For further information, check number 45, on page 126 

COR-MAC CUBICAL QUAD ANTENNAS 
FOR 2 AND 6 METERS 

Will provide greater gain with less elements than Yagi type 
arrays. 
Antenna input impedance will match standard co-axial cable, 
eliminating need for tricky matching devices that can cause 
severe power losses. 
Broad tuning provides low standing wave ratios over entire 

band. 
Large capture area, low angle of radiation and some effi- 
ciency for 90 degree cross polarized signal transmission and 

reception. 

Complete kits, less element wire, requiring only screw driver 
and pliers for assembly. All machined aluminum construction 
with exception of 6 meter wood dowel spreaders. 

2 meter, 2 element portable quad with element wire @ $12.50 
Post Paid. 

CUSTOM BUILT 2 AND 6 METER QUADS 
4 element 2 @ $19.50, 5 element 2 @ $24.50, 2 element 6 @ 
$18.50. 3 element 6 @ $24.50, 4 element 6 @ $29.50. 

All prices F.0.B.: Warehouse on custom antennas 

J. C. MacELROY CO., INC. 

74 Trinity Place, N. Y. 6, N. Y. 

April, 1961 e CQ e 119 



NON-METALLIC GUY LINE — PERFECT FLEXIBLE 

INSULATOR — REVOLUTIONIZES HAM RADIO 
& TV ANTENNA SYSTEMS 

Non-inductive, non-conducting, non-absorbing Glas-Line 

isolates systems from directional arrays, rhombics, etc. 

The new main insulator of W3UCT. The Glas- 
Line is between the two egg insulators running 
to the lower left. The copper link between the 
center egg insulator and the upper right egg 
insulator is for the dead-end feeder of a Zepp 
antenna, 

View of an open thimble and 
eye bolt for coupling the Glas- 

Line guy wire to a tree. GLAS-LINE 
cannot rot, will not shrink, stretch or sag . 
has high breaking strength of over 500 pounds 
with proper use. 

100’ SPOOL 600’ Ate oe 
Plus 50¢ us $1. 

273 for postage $] y haexs for postage 
& handling & handling 

‘SUPER’ GLAS-LINE 

with 1,000 Ib. TENSILE STRENCTO with proper use. 
, Plus $1.00 Plus $2.00 

100 ep tis *3Q7> ccpestaes 
$795 

for postage 
SPOOL 6 & handling & handling 

Send check or M.O. No C.O.D.’s please. 
DEALER & DISTRIBUTOR INQUIRIES INVITED. 

2751 NOSTRAND AVE., DEPT. 1, B‘KLYN 10, N. Y. © CL 2-9851 

For further information, check number 33, on page 126 | Z : ; z : 
SEND FREE OF TIRING EFFORT 

um WVWIBROPLE X 
SEMI-AUTOMATIC 

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. 

VIBROKEYER 

In building an 
electronic keying 
mechanism, 

VIBROKEYER 
supplies the perfect 

* part. With a base 31%4” 
by 414” and _ weighing 

2% lbs. Has the same large sized contacts, main frame and 

SAAN AAA AAAI AAA AAA AAA 

Fawn RAVAN AA Any 

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 

AAA AAA 

For further information, check number 34, on page 126 
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Ham Shop 
Rates for the HAM Suop 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. 

Becausesthe advertisers and equipment contained 

in the Ham SwHop have not been investigated, the 

publishers of CQ cannot vouch for the merchandise 

listed therein. 

Highly effective home-study review for FCC comical 
phone exams. Free literature. Wallace Cook (CQ4). Bo 
10634, Jackson 9, Miss. 

Boston Ratio Motor (115/220V) included. Raise antennh 
from 20 feet to 55 feet. W6SAI design CQ Nov. 54. Cos 
over $855.00. Make offer. Inquiries answered. Irwin Tryor 
W3WFR, 1245 Earlford Drive., Pittsburgh 27, Pennsy} 
vania. 

ATTENTION Mobileers! Leece-Neville 6 volt 100 amp sy4 
tem, $50: 12 volt 50 amp system $50: 12 volt 60 amp sys 
tem $60: 12 volt 100 amp system $100. Guaranteed no ex 
police car units. Herbert A. Zimmermann, Jr. K2PAT 
115 Willow St., Brooklyn 1, N.Y. Tel. DIckens 2-9121 o 
J Ackson 2-2857. 

For Sale: TV Cameras, Teletype, Panadaptors, Transmi# 
ting Tubes, Transistors, SSB gear. Write for list. Sper 
Electronics, 37-10 33 Street, L.I.C., N.Y. STillwell 6-2199 

ONE THIN DIME brings 50 page eye-popping war surp!t 
electronics catalog. Fabulous bargains. Meshna, Lyny 
Mass. 

TOROIDS: Unecased 88 mhy like new. Dollar each. Fiv 
$4.00 PP. DePaul, 309 South Ashton, Millbrae, Calif. | 

BEGINNERS: Code bothering you? Now learned in on 
hour. New Method. Quick approach towards your har 
ticket. Used in Armed Services, Ham Radio, Scoutin 
Ketchum’s One Hour Code Course $1.00 postpaid. MONE* 
BACK GUARANTEED-—O. Ketchum, 10125 Flora Vist# 
Bellflower, California. 

FREE! 1961 catalogs for newest, best electronic bargain 
available. Stereo, hi-fi, ham radio, 1000 other items, Ale’ 
Electronics, Lawrence 5, Mass. 

WANTED: Teletype printers, perforators, reperforator: 
transmitter-distributors, test equipment: Model #14, #1 
#19, #26, #28, GRC, TT, TGC, GGC, ete. All types Collin 
receivers, 51J, R-388, R-390, 75A, ete. Cash, or trade fo 
NEW amateur equipment. Write Tom, WI1AEFN, Alltronics 
Howard Co., Box 19, Boston 1, Mass. (RIchmond 2-0048) 

WANTED: Military and Commercial laboratory test an 
measuring equipment. Electronicraft, Box 399, Moun 
Kiseo, N.Y 

WANTED: TELETYPE TG-7 and Model 15 and parts 
printers and reperforators, etc.; COMM’NS REC’V’R: 
AND XMTRS, e.g. BC-610-E, —I, BC-399A, Collins 51d 
17L3, —4; R- 388 and R-390/URR; 18S-2, —3; ARN-14 an 
—30; APR-9, —10, ARC-21, 27, ete.; APS-31, —33, and TES’ 
EQP’T, with TS— or I— prefix. We pay freight. AMBEI 
INDUSTRIAL CORP., 75 Varick St., N.Y. 13, N.Y. 

“The VHF Amateur’—At last a magazine for VHF’ers 
Don’t miss a angie issue! Send $2.00 for year or $1.00 fo 
six big issues ... 67 Russell, Rahway, N. J. 

CASH for surplus tech manuals — W4FXQ, Box 2513, Nox 
folk, Va. 



terrogation: Applications are now being accepted for 
ection into our Research and Administration staff. The 
; ction of the organization is non-profit in nature, and 
ill work under contributions and grants. The purpose of 
e organization is Research in Extra-Terrestrial pheno- 
ena; i.e. Radio Astronomy, Propogation, Scatter, etc. If 
u are seriously interested and would like more information 
cite: Radiometric Research, Ltd., P.O. Box 4335-Annex, 
is Vegas, Nevada. 

IR COLLINS in Detroit area it’s Michigan Ham Head- 
‘arters. Also large selection of tradeins on display. M. N. 
iffy Ham & Electronics, 2040 Grand River, Detroit 26, 
ichigan. WO 3-2270. 

ANTED: World War I French L-3 Amplifier, Mu-Rad 
eelvers and R.F. Transformers for electrical test. Buy, 
rrow, trade. Also UV206, UV208 tubes. Grote Reber, 
‘ssearch-Cottrell, Bound Brook, New Jersey. 

RADE—Ham Radio—Citizens Band equipment for Hi-Fi 
ip. or vice-versa. Amateur Radio Exchange, Div. of 

dio Exchange, 153-21 Hillside Avenue, Jamaica 32, 
2w York. AX 17-7577. 

RESERVE YOUR HAM TICKET, Social Security Card, 
all photo, passes and anything else of value that is wallet- 
se. We will laminate it in clear plastic, guaranteed for 
e. Lamination will prevent it from getting torn, soiled 
frayed. Send your ticket or anything of value with $1 in 
mps or cash for each item that you want preserved. 
hour service. Send to C. Lee, P.O. Box 395, Times Square 
lation, New York 36, N.Y. 

ALL LETTERS may be applied to any surface. 2” sets 
i¢; 3” set 80¢. Send to C. Lee, P.O. Box 395, Times 
juare Station, New York 36, N.Y. 

L’s—‘‘Brownie’”” W3CJI, 3110 Lehigh, Allentown, Pa. 
mples, 10¢, with catalogue, 25¢. 

iL’s-SWL’s: 100 2-color glossy $3.00; 100 QSO file cards 
.00; Sample 10¢. Rusprint, Box 7507, Kansas City 16, 
ssouri. 

L’s four colors glossy stock forty design send $5 for 
0 and get surprise of your life. 48 hour service satisfaction 
aranteed. Constantine Press, Bladensburg, Md. 

>L’s. Samples 15¢. Sims, 3227 Missouri Ave., St. Louis 18, 
> 

LOSSY 3-color QSL cards 100—$4.50. Free sample Rut- 
rs Vari-Typing Service, 7 Fairfield Road, New Bruns- 
a INF 2). 

3L’s: Samples, dime. Print Shop, Corwith. Iowa. ; 

VL’s, QSL’s Nicholas & Son Printery, P.O. Box 11184, 
1oenix, Arizona. Samples 5¢. 

| Fritz for better QSL’s! Samples 10¢. P.O. Box 1684, 
ottsdale, Arizona. 

$L’s-SWL’s, samples 10¢. Malgo Press, 1937 Glendale 
venue, Toledo 14, Ohio. 

3L Cards printed. Send dime for samples. QSL Printing 
», 4319 Wuthering Heights. Houston 45, Texas. 

\NADIANS.... QSL’s in fluorescent colors by silk screen 
ocess. Free samples. Martin, 8 Kensington St. Woodstock, 
atario. 

3$Ls, Large selection styles including photos. Lowest 
ices. Fast service. Samples dime. Ray. K7HLR. 679 
rah, Twin Falls, Idaho. 

3L’s, SWL’s, XYL-OM’s. (Sample assortment approxi- 
ately 9%4¢) Covering designing, planning, printing, 
ranging, mailing, eye-catching, comic, sedate, fantabu- 
1s, DX-attracting, protoypal, snazzy, unparagoned cards. 
Now!) Rogers, KfAAB, 1200 Marshall Ave., St. Paul 4, 
innesota. 

ISTINCTIVE QSLs?? Modernistic? Rainbow? State-map? 
sligious? Samples 25¢ (refundable). Sackers, W8DED, 

olland, Michigan. 

SL's ... Exciting, New. 1961 designs . . . Dime, Film- 

afters ... Martins Ferry, Ohio. 

3Ls — Outstanding — Original — Fast Service — Reason- 

le Prices. Samples 10¢. Super quantity 25¢, refundable. 
YS QSLs, 1704 Hale Avenue, Ft. Wayne, Indiana. 

YMIC QSL’s made to order. Low prices. Samples and 

lection of cuts 10¢. Ed Mathis, Box 1056, Valdosta, Ga. 

GOOD BUYS — ALL NEW 
Ixtraordinary yalues 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, DPDT + SPDT, 10 amps, ceramic........ 
12 VDC, 640 coil, DPDT, 20 a + SPST, 6 a, cer 
Differential, 2-90000 coils, 2-SPDT sect, 2 a.... 
115 VAC coil, DFDT at 5 amps, hermetic seal 
Min, DPDT, 38000 coil, 1 amp cont, 28 VDC 

AUDIO TRANSFORMERS, a few typical values, many more. 
5 w output, 5KOQ:150, =% db 16-18,000 eps, per pr... 32t $2.22 
Line match, 15K to 6000, 50-10,000 cps, pot. wt  69c 
25 w output, 8,000 ct, 15/125/2500, potted... AT $1.95 
Line to v c, Thord. 2-169 v ¢ to 500¢ line...... je l2eh) SIL39 

PLATE te FILAMENT POWER TRANSFORMERS, (15 volt, 
60 cycle 

720 vet/135 mils, 5/3 and 6.3/3, potted 124 $3.79 
490 vet/130 mils, 5/2, 6.3/3, potted... 9 $3.19 
800 ct/175, 80 v tap, 5/3, 6.3/2.5, 6.3 we 9H $4.44 
600 vet/350 mils, 12.6 v/11 amps, potte ..18¢ $4.29 
Auto, 115 to 230 volts, 90 watts. potted......0.0.... TH $2.29 
HV scope, 4500 volts/5 mils, 10 KV RMS ins. 10 $1.95 

FILAMENT TRANSFORMERS, 115 volt unless otherwise shown. 
5 vet/30 amps, 215/230 pri., 15 KV ins., Chi : 20 
6.3/0.6 potted, uses only 3 sq in chassis areal 147 79¢ 
6.3/27 amps, four windings, 3 amps are ct 

MISCELLANEOUS VALUES, all are outstanding 

oa an Da b a 

CW ‘‘Dream Filter’’, bandwidth 200 cps down 20 db. 4# $6.95 
Oil cond., 15 mfd/330 VAC, HV ceramic terms 32 $2.29 
BC-610 40 meter coils, C-390-A, three for LolaeyShe79. 
3AP1 cathode ray tubes) ou... epee eon, 0) hee) 
3C24 triodes, Lewis and Kauffman, a pair 2H $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 35, on page 126 

GIANT 196! 
204 PAGE 

SAVE UPTO 
50% 0N B-A 
SELECTED 

KITS 

HI-FI AND 
STEREO 

SYSTEMS & 
COMPONENTS 

TOP VALUES 
IN POWER 
AND HAND 

cla Bags Bate px Eartng > | NR 

RA i | @ TV OF BARGAINS 

ELECTRONICS mer 
; Wate 
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For further information, check number 36, on page 126 
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XTRA DE 
4WAYS 
at the NEW amateur radio exchange 
COME IN AND SEE STAN BUCKWALTER, K2APL 

e 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 
radio exchange 

A division of the AUDIO EXCHANGE—since 1950 
—the original and complete trading organization. 

For trading information address Dept. C4 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 37, on page 126 

QUICKLY CUT HOLES 
in metal, plastics, 

hard rubber... 

ROUND SQUARE KEY ied is 

GREENLEE CHASSIS PUNCHES 
Make smooth, accurate openings in 

1/4 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 38, on page 126 
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QSLs — Reasonable — K9GDX, Keith, 601 E. 4th St. § 

Newton, Iowa. ; 
soe 

PLEASE NOTICE: For the best new and reconditiow 
used ham gear, try Bob Graham, W1KTJ (Graham Radi’ 
New England’s only exclusive amateur radio stores. No 
of Boston, 505 Main Street, Reading, Tel. 944-4000. Sout 
Boston, 1105 No. Main Street, Randolph, Tel. WO 3-50) 

Any tubes, commercial test equipment, broadcasting eq ’ 
ment in quantity. Diamond, 749 W. End Avenue, New Yq 

City. 

75A-4, Serial No. 4971; HT-37 exciter — almost new 
$355.00. John Cathie, K2PMD, Alexander, Genesee Cou 
New York. ; 

Collins 75S-1 $385., 513-3 $675., 51J-2 $495., 75A-2 $2 
SP-600 $495., HQ-150 $175., HQ-160 $295., Valiant $29 
Ranger $210., Teletype machines; R-390/URR. Alltronit 
Howard Co. Box 19, Boston 1, Mass. (Richmond 2-004% 

One SX-42 OK but for S meter $100.00. One Viking Rang 
$200.00. Perfect, with instruction manual and cana 
Tatrault, 139 Main Street, Northport, New York. | 

PAIR Heath CB-1 plus 6 or 12V supply, $75. K§LRO, 8 
court, N. D. / 

WANTED, will pay for clean government surplus RT-2 
ARC-34 UHF transceivers, $275.00; C-1057/ARC-34 come 
boxes, $25.00; R-101/ARN-6 receivers, $50.00; Collins $1 
2-18 me transceivers, $900.00; SG-1/ARN signal generat 
$250.00; PP-348/ARN power supply, $150.00; TS-147D/ 
radar test set, $200.00. Also need certain test sets with 
UPM, URM, ME, SG prefixes. Write or phone with deser 
tion, quantity, condition for a quick cash quote. Bill § 
Company, Drawer 178, Ellenton Florida, phone 6-0156. 

FOR SALE: Gonset G-76 with custom built 110 V.A) 
power supply. $350. Used 10 hrs. Works like a charm t 
must sell. Going into Army. K2EEK, 45-12 217th 
Bayside 61, N. Y. Tel. BA 4-2872 after 6 p.m. 

G-66 $165; New Master Mobile 2495-12 $20; Multi-elr 
M-1071 wired unused $59; Unused 600D $23. K5ODE, 105 
16th, Austin, Texas. 

SELL: Hallicrafter’s S-40B, A-1 condition, $50.00. Rich 
Seth, Box 37, Wheaton, Mo. 

COMPLETE SERVICE — Transmitters and _ receive} 
K@DGX, Walt Keith Electronics, 601 E. 4th St. So., Newt: 
Iowa. 

SELL: New KW amplifier using pair of forced air coo| 
4-250’s with important circuits metered plus new KW a 
lator using pair of 813’s into a CVM-5. Also included, wi 
regulated 3000 VDC, 500 ma. power supply plus a modula* 
power supply. Designed and built by electronic engines 
Total price, $225 or will trade for 75A-4. Walter Ky 
W9POK, 297-12 Airport Road, West Lafayette, Indiana. 

SALE: All parts for KW. New — B&W 850A; vacu: 
variable; loading capacitor, RF choke; window dia 
4x150’s; socket; complete surplus KW power supply; 1: 
vibrapack, 300v-330ma; Gonset Tri-band converter. A 
reasonable offer accepted. Reply to all inquiries. Wr’ 
K2SRH, Paul Temmer, 1932 19-Lane, Brooklyn 14, N. 
or call ES 2-8634. 

COMPLETE conversion data for ARC-3 receiver, includi’ 
schematic. Send $1.00. to Harland Hirst, WA6FGH, BI 
1059, Livingston, Calif. | 

TECH MANUALS, new original maintenance books. AP. 
10, $5.00; APA-38, $8.00; APN-1, $6.50; APN-4, $8.¢ 
APN-9, $10.00; APR-1, $7.50; APR-4, $7.50; APX-6, $8.5 
ARC-1, $10.00; ARC-2, $8.50; ARC-3, $8.00; ARC-5, VH 
$8.50; ARC-27, $10.00; ARR-2, $7.50; ARR-5, $8.50; ARR: 
$8.50; ARR-15, $10.00; ART-13, $12.50; BC-224, BOC-3¢ 
(SPECIFY MODEL), $8.50; BC-375, $7.50; SCR-274 
Command Sets, $8.50; SCR-522, $10.00; SCR-720, $8.5 
URC-4, $8.00; TS and TM manuals in stock, send requit 
ments. Free list. Bill Slep Company, Drawer 178CQ, Elle 
ton, Florida. 

SOS! Radio Operators earn $175 per week. 60 day pe 
vacation. Complete details send $1.00 Lansing Informati 
Service, Dept. T-2, Box 74, New York 61, New York. 

Garage door operators, $59.95. Rugged chain drive au 
matic unit. Highest quality. Free literature. DEMSC 
INC., Sebring 20, Ohio. 

Ham Philatelist, exchange and write to OHISM, T. Ek] 
Pari, Finland. 
= oo 



ins 75A-3 with product detector, AM detector, vernier 
, Excellent condition. $350.00. W6FLT, P.O. Box 392, 
eport, California. 

ing out: spare 4-1000A’s nearly new, guaranteed $20.00 
1, Silver plated six-meter KW long line tanks with 
acitor $15.00. W8SQU, Cleveland 31, Ohio. 

BE BARGAINS: All brand new RCA, Eimac, ete. unless 
xrwise stated: 2C40-—$4; 3C24—$2: 3-200A3/592—$20: 
TH or TL—$20 (some with sockets), 4-125A—$20; 4-250A 

(used), 4-400A—$15 (used); 4E27—$6; used—$3: 
50A, used—$2; 4X150G, used—$5; 4C35—$8: 803—$1; 809 
; 811A—$4; 813—$7, used—$4; 816—$1; 829B—$5 (most 
m sockets), 832A—$4; 836—$1: 860—$2, 6146—$3: 8020— 
8025A—$3; also 2 new wired Lafayette type KT-200 
jmunication receivers @ $50 ea., all FOB, WA2QCB, 
336, Griffiss AFB, Rome, N. Y. 

VICES: Davidson Products now introduces its economy 
lel T2-6159-C 50-watt transmitter of unequaled design. 

$29.50, wired $42.50. Inquiries weleomed. Davidson 
ducts, Dept. A, Box 733, New Canaan, Conn. 

AEMATICS, Oscilloscopes, Parts; write Lezlew BElec- 
nics, Box 895, New Brunswick, N. J. 

_ reconditioned equipment. On approval. Trades, Terms. 
icrafters S-40B $69.00; SX-99 $99.00; SX-100 $199.00; 
37; S-85; SX-110; SX-111; SX-101A; HT-32; HT-32A; 
-33A; Collins 75A-1, 75A-2, 75A-3, 75A-4, KWM-1, 32S-1, 
+1, KWS-1; Central 20A $159.00; Elmac PMR-6 $69.00; 
67 $109.00; Gonset G-66B; G-77A, G-50; GSB-100; GSB- 

* Hammarlund HQ-100 $129.00; HQ-110 $179.00; HQ- 
X; HQ-140X; HQ-140XA; HQ-150; HQ-160; HQ-170; 
-180; Johnson Adventurer $29.00; 6N2 $99.00; Viking II 
9.00; National NC-98 $89.00; HRO-50T $199.00; NC-300; 
10-60; NC-183D; NC-303; Heath; Globe; RME; and other 
as. List free. Henry Radio, Butler, Missouri. 

minate your ticket, cards, photos at home. No heat! 
iranteed! 14 sheets cf plastic, 1.00. Namecraft, Box 56K, 
‘t Lee, New Jersey. 

'€ over $300.00 on KWM-2 with 516-F2 power supply and 
-B4 phone patch wattmeter speaker console in A-1 con- 
on. First $1150.00 takes all. G. J. Fortescue, 140 S. 
rt, Orlando, Fla. Ph. GA 3-8559. 

-3 with 3 and 6 KC filters $300.00. Hallicr. Panadaptor 
.00; Slicer $20.00; All $345.00—K6PAZ—15330 Oxnard, 
1 Nuys, California, ST 6-9010. 

\NTED: CQ October 1958. Will pay $3.00. Please write 
t: Dr. Fort, Knott’s Berry Farm, Buena Pak, California. 

\NTED: 4-1000A, Air System socket, chimney and 
‘dwell 1500 mmf variable capacitor. State price and 
dition. Box D—c/o CQ. 

R SALE: SX-100 Receiver, perfect condition, $180.00. 
irles Alexander, Oswegatchie Rd. Waterford, Conn. 

MGEAR. Havsum, wilswap. Watugot? RSVP, K1JVN, 
nson, Mass. 

LL for best reasonable offer: DX-100, SB-10, SX-100. 
ison: college. Marty—K2MDL, 42 Hemlock Lane, Roslyn 
ights, New York. 

stom built chassis for your pet project. Free estimates. 
il sketch or print. Browne Elec-Tool Associates, 5501 
W. 25th Ct., Hollywood, Florida. 

ide or sell: 4 transistor Sonotone ‘1200’ hearing aid 
h air conduction receiver. In excellent condition. Swap 
commercial equipment, VHF preferred. Jay Cady, 

\21LH, Mayville, N. Y. 

w TV Tubes—6198 or 5527—$50.00. WIBYX, Box 122, 
:kville, Conn. 

-300 brand new condition $190. K2TGH, 67-19 172 St., 
shing 65, N. Y. ; 

SO GET YOUR *GREEN SHEET ALREADY!!! 

* A complete catalog of specialized HAM GEAR, Electronic 
TUBES and COMPONENTS .. . featuring Barry Electronics 
savings to HAMS, Servicemen, Experimenters, & Industry. 
We have hundreds of Buys. First Quality at Sensible Prices. 
Buy with confidence. 
Prove these values to yourself! Complete and mail the coupon 
below for your copy of the *Greensheet. 
Choke: 8 Hy. @ 200 Ma. (90 Ohms DC Res.) Herm.-Sealed 
@ $1.75. 
Plate Transformer: Pri: 200, 220 or 240 VAC. 

Sec: 1400 V.C.T. @ 350 Ma. 
Pri. rated @ 50 CPS (works as good @ 

60 OPS). $3.95 

Selenium Rectifier: Internat’) Rectifier Corp. type #3440D, 
Good up to 50 VAC input (up to 45 VDC out. @ 8 Amps) 
Full-wave bridge connection for 36 VAC in @ 28 VDC out. 
8 Amp. rating very conservative. $9.75. 

Merit Choke: 10 Hy @ 250 Ma. #C-3182. $2.95. 
RCA Precision 500 KC Crystal Oscillator. Accuracy plus or 
minus 0.0012%. Contains precision 500 KC xtal. BMS Labs 
xtal oven, 5840 sub-min. tube. Herm. sld. Mts in stand. 
7 pin miniature socket. Only $3.75 w/info. sheet. 

RCA Plate Transformer: 1290 V.C.T. @ 360 Ma. Pri: 115 V. 
w/taps @ 60 CPS. Herm.-sld. $4.95. 
RCA Plate Transformer: $05 VCT @ 115-V. 
w/taps @ 60 CPS. Herm.-sld. $3.95. 

360 Ma. Pri: 

Johnson Variable Capacitors: Dual 215/215 Mmfd. .1257 
Spacing (4500 Volts). $7.75. 
Compact Xmtg. Variable Capacitor: Max. capacity 1000 
Mmfd @ 4,000 VDC (w/built-in oil bath chamber). $8.50. 
Johnson Socket #122-101: Designed for VITF use with tubes 
such as the 826, 832, 4D32, 4D22, PL6549 and PL6569, etc. 
Special terminals permit direct mtg of grid coils. 7 pin 
wafer socket. $1.00. 

866A Filament Transformer: Pri: 110, 115 or 120 VAC @ 
60 CPS, 1 phase. Sec: 2.55 VAC @ 10 Amps. Fully enc. case. 
Order Westinghouse #D175475. $3.95. 

tsolation Step-Down Transformer: Pri: 220 or 440 VAC 
(nominal) 50/60 CPS, 1 phase. Sec: 110 or 220 VAC, 50/60 
CPS, 1 phase. 0.5 KVA continuous, self-cooled rating. Im- 
pregnated. Order G.E. #K-5080638. $14.95. 

Variable Capacitor: Range: 18 Mmf to 400 Mmf, Straight- 
line wave length tuning characteristic. 1000 VAC Peak. 
53 Brass plate. 3-23/32” Overall Length. 3-11/32”% Body 
Length. 2-1/16”% Body Width. 1-5/16” High. Mounts by. 
two 6-32 tapped holes, spaced 2-19/32” center to center, 
ceramic insulation. Order PTL #NU-81798-2. $2.50. 
Add 50¢ Service Charge for orders under $5.00. Prices are 
O0.B.. NYC 
Come in and browse. We are open Mon. to Fri. 9 to 6. Sat.: 

10 to 2 P.M. 
BMT: (Broadway local) to Prince St. Station— 
walk 1 block to Spring St. 

IRT: Lexington (local) to Spring St. 

Bus: Broadway +6 Bus to Spring St. 

Car: We are 4 blocks North (uptown of Canal St.) Parking 
allowed on Broadway Sat., Mon. thru Fri. parking at 
501 & 557 Broadway. 

We'll also purchase your equipment and unused tubes. Send 
details: BARRY ELECTRONICS CORP. 512 Broadway, 
New York 12, N. Y. Dept. C-4 

Subways: 

\.NTED: B&W 850A inductor. UTC S-47 power trans- 
mer. UTC S-33, S-34 chokes. Inexpensiver lowpower SSB 
erator. Larry Kleber, K9LKA, Belvidere, Illinois. 

\.NTED: transceivers 27.43mc, narrow band, 20F3 em- 
sion. Ham gear. Cash waiting: S. Krzak, Pawtucket, 
I. 

LL: 6’ Rack ecab. casters, a beauty! $45; 500w audio 
dq. xfr, $20; 3200v, 700ma power supply, Variac, Screen 
3ias Supply, Control] Relays, ideal for Eimac Tetrodes, 
0; Part wired 4-250’s Final, $35. All for $195. No Ship. 
JKJ, 1149 Heatherstone, Sunnyvale, Calif. 

(J Please send me a copy of the new 1961 *Greensheet and 
add my name to your mailing list. 

I’m enclosing Money Order or Check for the following: 

OO Filter Choke @ 1.75 (J Plate Xfmr @ 4.75 

(C4) 
Name 

MG OMDPAN cee ancntes coool sensraprausisivoess these sen sciasaasapascnasasitsnryntonrecdesphsenastaracoine 

A HIS SEMIN cons eateater eee soxvanuitancecessbedsvaViscesstivashssinereeheomneriaemesWaung 

0000060008 OOO8OH8HSEO2EHHEEEEEEE 

For further information, check number 39, on page 126 
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USE A 
+ AUDIO COMPRESSOR 

FOR MINIMUM DISTORTION 

MAXIMUM TALK POWER 

100% MODULATION—WITHOUT DISTORTION is practically 
impossible to attain with most ham rigs. NOW—Thanks to 
P&H—you can have your cake and eat it too! 

Simply connect a P&H MODEL AFC-1 or AFC-2 between the 
mike and the mike input of any SSB, DSB, AM, PM or FM 
transmitter—Set the transmitter audio gain control for 100% 
modulation and FORGET IT! From a WHISPER to a SHOUT— 
the compressor output level NEVER VARIES MORE THAN 
6DB. May also be used on PA systems to maintain high 
audio output without blasting. 

NOT A CLIPPING DEVICE! This is an AVC type compressor, 
like broadcast stations use. Operation is instantaneous, with 
no pumping effect. Built-in audio filters and SEPARATE 
HIGH and LOW IMPEDANCE CIRCUITS, 

HIGH IMPEDANCE threshold is set at —52 DB and will pro- 
vide up to 50 DB of compression with negligable distortion. 
LOW IMPEDANCE threshold is set at —25 DB, and will pro- 
vide up to 40 DB of compression when used between the 
speaker and the audio output of a receiver; resulting in 
excellent AVC action from receivers with poor RF AVC 
characteristics. ; 

MODEL AFC-1 (3 x 3’ x 5”) requires an external power 
source (often available from transmitter or receiver) and 
contains a 90-3500 cycle bandpass audio filter. 

MODEL AFC-2 (5 x 5° x7’) has a built-in power supply 
and a switch controlled BROAD-MEDIUM-SHARP audio filter. 

MODEL AFC-2CW is identical to the AFC-2 except for much 
sharper audio filters. It is intended for use with filter type 
exciters and for CW reception when used in the speaker line 
of receivers. 

MODEL AFC-1 With tubes (less power supply)...... 32.95 $ 
MODEL AFC-2 or AFC-2CW Complete ............. $54.95 

ELECTRONICS INC. 5A 
For further information, check number 41, on page 126 

424 Columbia Lafayette, Ind. 

DOW-KEY CONNECTORS 
PANEL MOUNT DOUBLE MALE 

Durable, silver Favorite every- 
plated, precision where. Precision 
made. Only %”’ made, rugged 
hole is needed, locking type. 
no screws. Silver plated. 

Cpe esa Wars} 

“HOW TO MAKE MONEY 
Mobile Radio ‘Maintenance” 
AUTHORITATIVE GUIDEBOOK 

ABOUT THE BOOM IN TWO-WAY MOBILE-RADIO: 
GIVES FACTS, FIGURES. PAY RATES. 

WRITE TODAY! 

LAMPKIN LABORATORIES, INC. Electronic Div. BRADENTON, FLA. 

124 @ CQ e April, 1961 

WANTED: Gonset 3-30 converter, 12 volts. VE60OH, 17i1 

17th Ave. So. Lethbridge, Alta, Canada. | 

Antenna, complete, vertical, 75, 40, 15 meters. $3.) 

W6WER, 199 Random, Walnutcreek, Calif. | 

TECH MANUALS-—BC-375 $7.50; SCR-274N $7.00; ARG 

VHF $8.50; ARC-1 $8.50; ART-13 maintenance $12.50, cz 

bration $5.00; operation $3.50; URC/4 $4.00; BC-224, 33) 
LM manuals $5. 348 $6.00; ARC-5 LMHF $12.00, 

ARR-5,7, $7.00. All postpaid, thousands of ‘others on haa 

write your needs. Propagation Products Co., Box 25 

Norfolk, Va. 

GONSET GSB-100 for sale. Like new condition. Year OW 

#350. George Scott, W2LEFX, 6 Stuart Drive W., Glen Co 

N. Y. ORicle 6-2088. 

WANT: TBA} and accessories. E. Shafer, 3479 Kersd) 

Rd. Cleveland 24, Ohio. 
~ 

SELL: Heathkit DX-100, NC-300, HyGain 10 and 2 me 

beams, DB-23A, misc. Ham and hi-fi equipment. A 

Supro Hawaiian guitar. K2IKZ 

DID YOU know that the price of each word for an ad} 

this space in only 5¢? Did you also know that there is 

longer a minimum charge? The total number of words | 

this ad costs only $3.25. At this price, you really can’t pa 

up selling that old power transformer or tube socket, th 

previously cost less than the entire advertisement! 

KWM-2 RTTY [from page 34] 

space frequencies. The isolation amplifier was 
later added to make local copy from the a.f.s.k. 
oscillator possible. The parts layout is not criti- 
cal, so crowded construction may be used. 

Capacitors C; through Cs and inductance L; 
must be high quality components to ensure a 

pure undistorted sine wave output. The RC filter 
in the keying line equalizes the differences in 
keyboard contact resistances and helps suppress 
switching transients. 

Initial Alignment 
A digital frequency counter or tuning fork 

standard should be used to align the a.f.s.k. oscil- 
lator. With the SEND-RECEIVE switch on SEND 
and the keyboard plug removed, adjust Cz for 

an oscillator output frequency of 2125 c.p.s. Put 
a shorting plug in the keyboard jack and adjust 
C4 for 1275 c.p.s. Go back and check the first 
adjustment as there may be some interaction. 
The discriminator filters in the converter may 
now be adjusted using the a.f.s.k. oscillator to 
obtain the standard frequencies. 

KWM-2 Operation 

The KWM-2 is tuned and loaded in accord- 
ance with the instruction manual. The EMISSION 
switch is placed on L.s.B. and the MIC GAIN is 
set to 11 o’clock. With the SEND-RECEIVE switch 
ON SEND, the OSCILLATOR GAIN is adjusted to give 
a plate current indication of 85 ma on the 
KWM-2. W@YZD at Collins Radio has con- 
firmed that this level should not cause either 
distortion of the signal or damage to the KWM-2. 
The Local Copy GaIN is then adjusted to give 
errorless local copy. You are now ready to fur- 
ther enjoy the versatile KWM-2. | 



BUY DIRECT FROM | 

: 
| RAD-TEL!! 
| ORDER RAD-TEL’S 
IFIRST QUALITY TUBES TODAY! 
NOT USED!! NOT PULLED OUT OF SETS!! 

| SERVICEMEN: HUGE SAVINGS!! COMPARE!! 
FAST ONE DAY SERVICE. 

GUARANTEED 
ONE FULL YEAR 
0 10% OFF ON 
BRAND NEW TUBES 

SEND FOR FREE TROUBLE SHOOTER 

UIDE AND NEW TUBE & PARTS CATALOG 

- TRANSISTORS — AT FABULOUS DISCOUNTS 

PRICE TYPE RATING Ae hfe 

= GE PNP 1CBO max 1EBO max 
J | RF eel ALLOY JUNCTION | 200 [50 yonmee, Ke ae 

Tar 39¢ GENERAL FuRPOSE) “MM | veB=-v | VEB= av. |. 20 min 
eninae > Ne eVCESS+1.5 oA g <t- 2 Power AF 20 ma 20 ma ib 1 

=) 80 ca S| Med. Freq. to -3 vep—-16v | vee -16v | |B) ma 
| { 

> MIN. 40 ma 40 ma 4 
51140 4 | Hi Power POWER | vcB— 100 | VEB--100 | yy mo 
: a 15 AMP to 36 |QUTPUT 

ea. (NUT 2.25 Series 830 OHMS 30 min 

YY 

SILICON 
RECTIFIER 

50 PIV 

(max. 20 ma) 

$2.50 ea. 
Lots of 10 

$2.25 ea 

(No Hardware) 

4 RAD-TEL TUBE CO. 
55 CHAMBERS STREET, NEWARK 5, N-J. 

TERMS: 25% deposit must accompany all orders, balance COD. Orders under $5: add $1 
handling-charge plus postage. Orders over $5: plus postage. 
to prior sale, No COD's outside continental USA- 

Approx. 8 tubes per 1 Ib. Subject 

For further information, check number 42, on page 126 

Qty. Type Price Qty. Type Price Qty. Type Price 

024M 79 | __6AWB 89 | __12AF6 49 
SUAAX2 = 162: °\ BANA 65} _ 1206 46 
__1B3GT .79 | __6AX7 64] __12AL5 45 

10NS 55 | _6BAG 49 | __12AL8 95 
163 13 6805s «54. | __12A05 52 

213 73 —6BC7 94] __12AT6 43 
TKS S132 |S SSI6BCBl 697 =e 2A Keen aro 

16. 1.05 6806 =.51 | __12AU6 50 
SOSTUNS S859" | SSS GREG 055.1) Seo 1 2AUy 
=2IR5 62 | __ 6BF6 44 | __12AV5 
a1S5 51 6866 1.66} _12AV6 

114 58 | _6BH6 65 | ___12AV7 
104 57 | __6BH8 87 | ___12AX4 
== 105 50 | _—6B/6 62] 42Ax7 

Sew X26 a: GF] GB KI) 2 057] sae AZT 
2AF4 96 | —6BL7 1.00 1284 

SELSAUS 420] SGBN4s che -74| sir 2nAG 
_3AU6 51 | —6BN6 74) 12806 

= 3AV6 “* 49) |) = 6805") C65. |: ==) 12866 
—3BA6 5) | —-6BQ6GT 1.05) _ 1286 
S59p05 5-54 |) LecebOI! 839Se | UaaoenT 

SBEG,  .52)| = 6BR8" 78 |, Se 12806 a7, 
——3BN6 76 | —_6BU8 10 12806 1.06 
__3BU8  .78 | __6BY6 54} __12By7 
__3BY6 55 | _6826 54] _ 128277 
SESBI6) G50) OBZ Tae 87 ohmaeenocs 
__3CB6 54 | —6C4 43 | __12CA5 
YS9crs 60) | = =6C06 | <54)| Sens 
S30S6 «525 |= 606 -- 1.42, | S212CR6 
==3C15 11 | __6CF6 64 —)2CU5 

3DK6 ~—-.60 : __J2CU6 
SSESDTGLe --50 sartit 4 ZET20%6 
25305 80 | ecm? 66 | —/!2085 
384 61] 6CN7 65 | —12068 
—_3V4 58 | __6CRE 5) | ——12018 

SSP4BCS 5b) | = 6CS6 57 | __120M7 67 
_4808 96] —6CU5 58 | 12006 1.04 
SE4BNG) 275 || 22 60U6 90,08) |= 12S 79 
4807 9g | ——BCY5 70 | —-12026 56 
___4BS8 98 | —-6CY7 IT eA EUG 50 
—4BU8 7) | —G0A4 68 | 12666 54 
DP4B76) 56) | GOB. 469") eer ss 

4B27 96 | — S0E6 Ou SES 66 
__4CS6 6] | —-60G6 SA (eneteg 17433 66 

4DE6 62 6006 1.10 | _12FM6  .45 
__4DK6 60 | — -6015 LB LSA 2KS 65 
__ 4016 55 | —~6016 93 | __12SA7M .86 
__5AM8 79 | __GEU8 79 | __12SK7GT .74 

5AN8 .86 | _GEAS 79 | __12SN7  .67 
__5AQ5 .52 | __6H6GT 58] —_12SQ7M .73 
SRATON | .80\\. = 6ISCT = 1.5 eto UT 62 
__5BK7A 82 | 616 67 | __12V6GT .53 

__5B07 .97 | __6K6 63 | _12W6 69 
5BR8 «79. | __6S4 48 | __12x4 38 

__5C68 2G || D-siGSATCT (76) [ose lAXG eon 
—_—5CLB 16 | ___6SK7 74 | ——17BQ06 1.09 

_5EAB 580. |}. BSL? 8G | —17C5 58 

SS 5EU8)- 5=-80; |= 6SN7 65 | —I7CA5 62 
— 5)6 68 | __6SQ7 Bi een 63 
518 81 | __ 614 9g | 17006 1.06 
__5U4 60 _6U8 78 | __1716 58 
__ 5U8 (81 |) S26VECT* 54 | Wes sea7o 
_5V6 56 | —_6W4 54 |___19AU4 83 

RET} (3 78 | __6W6 69 | __19BG6 1.39 
e573 46 | —6X4 39 | __1918 80 
S"6AB4 46. | __6X5GT) 7 153) |) 2 20EX6))1.49 

GACT = .96_ | __ 6X8 77 | _.25B06 1.11 
SEARS eae Ae TACT cbt Menu SeS 53 
= -6AF4 397 |) = 7A8 68 | __25CA5 59 

_6AG5 65 | __7B6 69} __25CD6 1.44 
BAHG 99 | __7Y4 69 | _25cU6 1.11 
6AK5 95 | __8AU8 83 | __250NG 1.42 

_8AW8 93 | __25EH5  .55 
SP OR059 9760" eee 25 Guerin 
—8CG7 62 | __25w4 ~ .68 
= OCMIE senbSi:\ee25760 06 
GCN ee Stale a 505 5] 
SE 'BCXB® 199 | e516 = oy 
8688 94 | —-35W4 82 
__11CY7 75 | ——35Z5¢T .60 
_12A4 60 | —-9085 60 
_12AB5 55 | —-90C5 53 
_12AC6 49 | —-S0DC4 37 
_12AD6 57 | —-S0EHS — .55 
__12AE6 43 | —50L6 61 
DESHZARS) 7st ee CO 
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JARANTEED CRYSTALS! 
BUY NOW AND SAVE!! 

ALL MARINE FREQ.-FT-243, DC-34 Holders. Tol. .005..........$2.00 
POLICE, C.A.P., CD, MARS. Tol. SOLS ses $1.60 

CITIZENS BAND—11 METERS— 005% ‘TOL. 
26.965 to 27.225 MC, 3rd Over. Herm. Seal. or FT-243 $2.50 
13,4825 to 13.6125 MC, 2nd Harm. Herm. Seal. or FT-243 ey re 
6741.25 to 6806.25 Kc, 4th Harm. FT-243 only 

5a 
sees CQ. $.79 

86’ 

SPECIA 
STOCK CRYSTALS 

FT-243 Holders 5700 KC to 8650 
KC in steps of 25 KC’s 

SEND FOR FREE CATALOG 
DC-34 Holders 1690 KC to 4440 KC steps of 10 KC. 

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-241 SSB Low Freq. Xtals 370 to 540 KC 
(Stepsiofol 852:-and 1.388) 20255 ciniceencecsaccecsurtevenre $.49 

Mem Za LuSSBs Matched) Palrs.ccic...cosocccu leeks ice ee $1.95 

" Open Friday Evenings until 9 P.M. 

Include Sc per crystal for postage (U.S. Only) Calif. ada 
4% Tax. No. C.0.D0'S. Prices subsect to change. Ind. 2nd 
chéice; 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 43, on page 126 

i oo ——=-READER. SERVICE =“-=" = 

CQ Magazine, Dept. RS 

300 WEST 43rd STREET Coupon D 

New York 36, N. Y. Void after 

Apr. 21, 1961 

Please send me more information on your 

ads.in the April 1961 CQ keyed as follows: 

eee? aii eA De Sr Onin eon eye O eA 

pel Zuo tant One Orel Zach Only ye 20) mens 

222 23 2A 25 2627 AZO 2 oO! C 

Oileole Sou G4) COmCOmRS7 (OCR Com 40 

41 42 43 44 45 46 47 48 49 50] P 
Slee) 03) 04.290! 56) 20s a 06) OF OO 

NAME 

(Please Print) 

Call Engineer [_] 

Type of work (specify) 

ADDRESS = ee ee eee 

CITY 

ZONE STATE 
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ADVERTISING 

ACF Industries, Ine, 

Algeradio 

Allied Radio Corporation 

AUdGiO EXCHANGE .u...ccceeececceceececectconeseecosnecegesneceessecsansuscanonsensenessronssayennensadand 1 

Barker & Williamson Incorporated 

Barry Electronics Corporation ....... 

Burstlein-Applebee Company 

C & G Electronics Company 

Central Wleetronics eiicon rated 

Cleveland Institute of Electronics 

Collins Radio Company 

DT Romer eereare rent at ees e 

Communications Equipment Company .... 

Communication Products Company, 

Cush Craft 

CQ Back Issues .. 

CQ Back Room .. 

CQ Ham Mart ... 

CQ Ham Shop .... 

CQ Subscription .... 

CQ VHF for the Amateur 

Delehanty Institute ..... 

Deltronic Laboratories 

Dow-Key Company, Incorporated 

E-Z Way Towers, 

j OW OX O eaprees atos on ote ett i iar pice 

Electrophysics Corporation 

Electro-Voice, Inc. 

G & G Radio Supply Company 

Glas-Line Company ............... 

Globe Electronics (WRL) 

Gonset Company 

Greenlee Tool Company’ i tec.sccascncsnesscsdncroraraber: toro 

Hallicrafters Company 

Hammarlund Manufacturing Company . 

Harvey Radio Company, Incorporated 

Heath® Comp am yn saitcsrcs cae ceers cesarean ae cae ete 9, 10 

Henry Radio Stores ........ 

Hy-Gain Antenna Products 

Instructograph Company 

International Crystal Manufacturing Co. . 

Johnson, E. F. Company 

Lafayette Radio 

Lampkin Laboratories, 

Lektron, Incorporated 

Incorporated . 

J. C. MacElroy Co. 

Millen, James, Manufacturing Co., Inc. 

Mosley Electronics, Incorporated 

National Radio Company, Incorporated 

P & H Electronics 

Palmer,» J0e@- sisc<-Sesg sccenster 

Pennwood Numechron Company 

Petersen Radio Company, Incorporated 

RCA. (Dube Division’)? s.:.ccssvcnvneww-coscseascesvecoscaeeienernacan eeaeabats eee 

Rex Radio Supply Company . 

RW Electronics 

Rad-Tel Tube Company 

Rohn Manufacturing Company 

RABI ois conssnciuncesutencattsopteneaeibtbaeranelscolaeaceowoanesies tntaleaeevcc coir ence ae hae een 

Telex, Incorporated .... 

Telrex, Incorporated 

Texas Crystals 

Tri-State 

Vibroplex Company, Incorporated 

Western Radio Company 

World Radio Laboratories, Inc. 



“"TAB'' FOR THE BEST KITS! 
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W BATTERY CHARGER BC6-I2V 
OR 6V OR [2 VOLT BATTERIES, 
CKLE & FULL CHARGE up to 4 AMP 

ges 6 & 12 volt batteries 
feC6-12VB 3.22... $10.00 
-12VIk Preassembled 

SPECIAL! ‘‘TAB” SPECIAL! 

‘ull Length TRANSISTORS Leads 

Computer Grade—Tested 
Guaranteed For General 

Purpose Use 
Amplifiers - Oscillators - 
HiFi Logic - Servoamps - 
Power Supplies Pulse Amp 

| or High Current 
Switch Circuits 

es Max Ratings at 25°C 
NP TYPE 2N670 — 300MW 

“ba approx — 40v Ic approx max — 2A 
ce approx — 40v Hfe approx 40 to 250 
eb approx — 40v Diss approx 300Mw 
St $3.98. SPECIAL 95¢ ea. 4 for $3. 

8 for $5 
NP — TYPE 2N671 — One Watt* 
cb, Vce, Veb approx — 40v 
. approx—2A *heatsink Mtd 1 Watt 
fe approx 40 to 250 
egular Cost $4.13 
PECIAL $1.15 2 for $2, 5 for $4 

“VACDAC’’® SILICON TUBE EW 
REPLACEMENTS 

FH BUILT IN RF SURGE & 
SERIES BALANCING 

PROTECTION 
»>E VRMS/PIV AMPS PRICE 
66 5000/10400 0.3 $20.00 
16 5000/7000 0.3 $16.00 
R4 1900/2800 0.5 $15.00 
U4 1120/1600 0.6 $ 8.00 

!!! TUBE SPECIAL 

.150D — Removed from Govt. equip- 
nt. Tested. $3 ea., 2 for $5. Filament 
mr $2. First come, first served. 

Si de 

Leece Neville Charger Systems 
TAB” Silicon Rectifier Replacement 
Non-Aging Hermetically Sealed 
.6 or 12VDC @ 100A, Type YJ9 $24 

{ 

-NIUM F.W. BRIDGE RECTIFIERS 
, I8VAC | 36VAC | 72VAC | 130VAC 
P | (4VDC/ 28VDC |_54VDC | ;00VDC 

/> $1.00 $1.90 $3.85 $5.00 
| 1.30 2.00 4.90 8.15 
2 2.15 3.00 6.25 11.10 
3 2.90 4.00 8.60 13.45 
6 4.15 8.00 18.75 31.90 
0 6.10 12.15 26.30 41.60 
2 7.75 14.90 30.95 | 43.45 
0] 12.85 | 24.60 Write For 
4| 15.00 | 29.45 !Rectifier Catalog 

Send 25¢ for Catalog 

15GP22 

Sov “TAB” 

ae Si 
_ We Swap 

os 

89.00 
6A7 1.00 
6A8 fe 

4 Tubes Factory Tested, Inspctd, 
Six Months Guaranteed! No Releets! F 
pec & ged Surplus! New & 

1,25 

6CLE6 83V 
Tubes! What Do/U Have? 
6CB6 4PR60A 
6CG8 4-125A 

DAAAAD 
T7MMOS 
7" 

sages 

12AU7 69 

We Sell! 
12AX7 79 
12AY7 129) 
(284 cs 95 
12BA6 -65 
(2BA7 -99 
12BD6 59 
(2BE6 09 
12BH6 19 
{2BH7 =. 99 
\2BY7 1. 

-99 

Sag ie for Catal 
2SH 89 

pane 

| GAR6 
6AS7 349 
5AT6 .2/$1 

SILICON DIODES 750MA* TOP HATS 
General Purpose 400 PIV at 300 MA 
Special 2 for $1 20 for $7 
—— 

ms/piv | rms/piv | rms/piv | rms/piv 
Boxed! 17/25 35/50 70/100 | 140/200 
Used l4¢ 19¢ 29¢ 34¢ 

We Buy & Sel] | Fms/piv | cms/piv | cms/piv | rms/piv 
ae, 210/300 | 280/400 | 350/500 | 420/600 

43¢ 55¢ 70¢ $1.00 

rms/piv | rms/piv rms/piv rms/piv 
490/700 | 560/800 630/900 | 700/1000 
$1.25 $1.50 $1.70 $2.00 

We Trade! 

00 — 
Test Sets and Equipment 

B07 1.10 
5/$5, 10/$12 

BAC ro 3.45 
8IIA 4.41 
812 3.30 
813 8.00 
815 qt 
826 -99 

“TAR” 

6 79 x] 4. 
Men as | 258 

"59 | 25L6 i 
6BE6 ...... .39 | 257 ti, 
6BG6 ...... 1.49 ile 
6BH6 ..... 79 4.70 
6BJ6 _..... aD 1,95 

Top $$$ Pyne for XMITR Tabes! 
if Fie Te etn, 8.28 

Vor Bens est) 
PAW DY fanaa .89 
F G33 15.00 
EL34 3.49 
35A5 69 
35L6 59 ‘ 
Sat ete 4.49 5894 $12.00 

1.19 | 3525 P25) 
6BZ6 91 RK39_ 2.99 | No See—Write! 

TERMS: Min Order $3—25% 
with order F.0.B. New York. 
Ten day guarantee, Price of 
mdse. only. Our (7th year. 

Prices shown are subject to change. 

111CE Liberty St., N. Y. 6, N. Y. RE 2-6245 

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! 

2 NPN 45¢, 
NPN 45¢, 

3 PNP 80¢ 
597 PNP $1.90 
598 PNP $1.90 . 
Y599 PNP $3.50 . 

GENERAL PURPOSE—PNP— 
COMPUTER GRADE! 

Use as Amplifier—Oscillator—HiFi 
Logic—Seryoamp—Power Supply 

Pulse Amplifier or High Current Switch 
Veb. Vee. Veb Approx 40V 

GP3C rated 300 Milliwatts 65¢, @ 10 
for $5, 100 for $39 

GP10C Rated 1 watt 90¢, 6 $5, 100 $63 

55 $1.39, 2N176 $1. seh Sere $1, 2NITS 
2N247 ‘$1.50, 5 $i. 20, 2N270 

Net $1.25, DNd08 $80, 2N544 $1.20, 
$1.80, 2N579 $2.20, 2N581 $1.25, 
$2.10, 2N174 $8.50, 2N443 | $6.50, 

0 $1. 60, 2N671 $2. 

GTD! POWER-DIAMOND- 
TRANSISTORS 
Factory Tested 

***MITGRD in U.S.A. 
Replaces Medium & 
HiWattage Types 

2N155, 2N156, 2N234, 
2N256, 2N307, 2N554 

GENERAL TO 3GP 80¢ @, 20 for $15 
PURPOSE .. 100 /$65 
$10 or more this item we pay P.P./U.S.A.) 

8 TOPHAT SILICON DIODES $1 
EXPERIMENTERS KIT. USE AS 
STABISTORS, ZENOR DIODES 
METER PROTECTION CLIPPER 
& RECTIFIERS! $10 VALUE. 

DIAMOND BASE MICA MTG KIT... $ 
ROUND BASE MICA MTG KIT 
DELCO POWER HEAT SINK WITH 

FINS 80 SQ”. p28 
KIT DIODES COMPU TER ........ 20¢, 8/$1 
KIT TRNSTR NPN or PNP 39¢@, 3 for $! 

IN34A DIODES 23¢ @, 10 for $2, 100/$18 
($10 or more this item we pay P.P./U.S.A.) 

-30 
0 

GTD! HiPOWER-ROUND- 
TRNSISTRS Factory Tested 

***MIG in U.S.A. 
2N277 or 2N441 $1.40 @, 
4/$5, 25/$28, 100/$90, 2N- 
278 or 2N442 $3.75 , 4/- 
$12, 25/64, 100/$225, 2N173 or 2N443 
$5.00 @, 4/816, 25/890. TO 36GP—General 
Purpose (Icl5A) 5 for $5, 40/$36, ties 
($10 or more this item we pay P.P./U.S.A.) 

“SUNTAB’’® SELENIUM PHOTOCELL 
2BP 75ya 34x5e” ¢40@, II for $4 
5AP |” Dia., 5BP/Sq & Rect 220ya,¢55 
I5AP 750yua, 134” Dia, $1.45@, 4 for $5 
{O0BP 350ya,t-11/16” Rect. ¢75@, 10 for $7 
10CP 750ya, 17%exl%”" €1.45@, 4 for $5 

NEW POWER CONVERTER 

12VDC to 500VDC 

up to 200MA 

100 Watts; Tap at 250VDC i, 

*Type C1250E $35 
TYPE C650E FOR 6VDC INPUT $35 

12VDC to 250VDC up to I50MA 
Type Cl225E $30 

C625E for 6VDC input $30 

“TAB’’ TOROID XFMRS for 
TRANSISTOR POWER CONVERTERS! 

T6-500E/6VDC Impt, 500VDC & Tap, Max 
200Ma $15. T12-500E/12VDC Inpt, 500VDC 
& Tap, Max 200Ma $15. T6-250E/6VDC 
Impt, 250VDC, Max 150Ma $14. T12-250B/ 
12VDC Inpt, 250VDC, Max 150Ma $14. 
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GONSET G-76 Transmitter/Receiver 
No. 78 SZ 175. 

3350 12-Volt D. C, Pewer Supply 
NOwto:SZ76reeeoeee 

.. $399.50 

@ 
$145.00 7 COLLINS KWN-2 Transceiver 

Nod? S20 S39 on cere. $1150. 

516E-1 12-Volt D.C. Power Supply) 
No, 94:5 U8/8'. seit ee 270) 

ALLIED has what you need 

for Mobile time! 

AF-68 

ELMAC AF-68 Transmitter 
NOTES KC 90219. sane ceen ee $205.00 

PMR-8 Receiver 
NOv78°S. 161. nc. ss. 189-50 

1070 Universal Power Supply 
INONB7:7257 806.425 dam netoe cio n $69.50 

POLYTRONICS 6 & 2 Meter 
Transceiver 

No. 77 SZ 950.............$299.50 

IN STOCK FOR IMMEDIATE 
DELIVERY—the most com- 

plete selections of mobile 

antennas, mounts and 

power supplies... 

See your 

Allied Catalog 
for everything 

in mobile gear 

PIERSON KE-93 Receive! 
No.7 SUMIT ee $248.0 

6-12 VDC Power Supply 
NondUSi7S a eee $4. 

15-DAY TRIAL PRIVILEGE ¢ 90-DAY WARRANTY 

ONLY $2 DOWN on orders up to $50; only $5 down on 

orders up to $200; only $10 down over $200. Up to 24 
months to pay. 

FOR THAT BEST DEAL on the new equipment you want, 
write to Jim Sommerville, W9WHF, c/o Allied, or stop in 

at our Ham Shack and meet Joe Huffman, W9BHD, Joe 

Gizzi, W9HLA, Jack Schneider, W8CZE, Burt Fischel, 

WO9OVOB... 

HAM-TO-HAM HELP—Our staff of 35 Hams will go all- 

out to give you the help you want, whether you write or call 
in or visit us in person, 

order from 

ALLIED RADIO 
| Eee Sere a eee . 

| ALLIED RADIO, Dept. 16-D1 Immediate 
| 100 N. Western Ave., Chicago 80, Ill. Delivery 
| Ship me the following: 

I No. 78 SZ 175 Gonset G-76 O No. 77 SX 902 Elmac AF-68 
I No. 78 SZ 176 Power Supply CO No. 78 S 161 Elmac PMR-8 
| GNo. 77 SX 839 Collins KWM-2 © No. 77 S 806 Power Supply 
1 No. 94 SU 878 Power Supply -] No. 77 SU 777 Pierson KE-93 

1} © No. 77 SZ 950 Polytronics OO No. 77 S 778 Power Supply 

COR AUN, cts x .. enclosed 

| Name 
| PLEASE PRINT 

| Address 

I 
| City Zone State 
Denes cers snooty co's apne Saas eS 

For further information, check number 3, on page 126 
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NATIONAL’S NC-303 

LOWEST THERMAL 
DRIFT 

Three decisive reasons why National’s NC-303 outperforms all other receivers 
its price class: 

—solid chassis and component construction, 
re-loaded double-spaced tuning gang and positive detent bandswitch assure sta- 
lity under extremes of shock and vibration. 

—National’s exclusive ‘‘high-zero”’ temperature compen- 

tion carefully engineered oscillator circuitry and ceramic coil forms provide ther- 
tal Stability unequalled by competitive receivers. 

For The SSB User: ‘IF Shift’’ selectable | 

Beband / SSB noise limiter / Product detector / Fast attack, slow decay AVC / ‘‘Q” 
jultiplier with separate depth control. For The AM Man: 3.5 Kc phone bandwidth / 

.O Ke bandwidth for net or VHF operation / Automatic AM noise limiter / Tone 
yntrol / AM AVC. For The CW User: 500 cycle CW selectivity / ‘‘Peaking’’ audio 
ter / External CW muting for break-in. For Everyone: 1 microvolt sensitivity / ‘‘X”’ 
and and 12" dial scales for VHF converters / Accessory socket /2 Kc dial calibration 

ad vernier tuning control. Only $44.99 down* 

rte cash price: $449.09 (slightly higher west of the Rockies and outside the U.S.A.). *Most National 
tributors offer budget terms and trade-in allowances. G ® 

A WHOLLY OWNED SUBSIDIARY OF NATIONAL CO., INC. 

port: AD AURIEMA, INC., 85 Broad St., New York, N. Y. In Canada: CANADIAN MARCONI CO., 

0 ayview Ave., Toronto 17, Ont . 



“Business end” C the 

showing the paraliel: -connected 
RA 6146's “raring to go’’. 

HAMMARLUND HX- 500 

.. SES 
RCA-6146’s 
Well-known in amateur radio for more than a gene 
Hammarlund again makes transmitter history. This ti 
the 100-watt HX-500, advance-designed for virtually 
mode of operation in use today—SSB, DSB, CW, FM, F& 
RTTY. We are pleased to point out that Hammarlund dt 
ers specified a pair of RCA-6146 beam power tubes for th 

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

RCA Tubes for amateurs, and information on their uf 
available at RCA Industrial Tube Distributors every 

Electron Tube Division, Harrison, N. J. 
jammarlund’s new 10-80 meter HX-500 transmitter 

> "4 The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 
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