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WHATS NEW?
Here’s what's new: The Collins 758-3B. It's a great new receiver,

cwz with a great new
idea at a new low price. The 758-3B is a versatile receiver with é the sharpest selec-
tivity available to you in any of three modes — SSB, CW and RTTY. The great new idea in
the 75S-3B is the option of filters. The 75S8-3B is furnished with one SSB filter. It has two CW
positions on the mode switch. Each position is connected to a mechanical filter socket. Optional
filters are available and may be plugged in to give you up to three degrees of selectivity in the
CW /SSB function. If you're not interested in CW, you buy the receiver without a filter. That way
you don’t pay for something you'll never be using. [J There are other new features of Collins
75S8-3B. The audio output has been increased to a maximum 3 watts. All oscillators now have
Zener regulation which further improves the outstanding stability found in the 75S-3. A filter
socket is provided for AM. [ All these new features make Collins 755-3B a truly great buy. The
new low price makes it an even better one. Visit your Collins distributor and ask him to demon-
strate the new 75S-3B for you. Then get his price. You'll be pleasantly surprised to find out how
little it costs to operate the finest.

)

COLLINS

N/

For further information, check number 3, on page 110




EVERY PR CRYSTAL

IS UNCONDITIONALLY GUARANTEED

Unconditional Guarantee 1s proof of the maker’s absolute confidence in his product...
and PR Crystals have been UNCONDITIONALLY GUARANTEED SINCE 1934,
You're not taking the slightest chance when you put PRs in your rig, for you’ll have
the finest radio frequency control that money can buy! PR CI‘\.HIdIh are made to
PERFORM ... under good conditions and bad. They have that extra measure of sta-
bility and dependability BUILT-IN, that guarantees years of outstanding performance.
Get PRs today from your jobber.

AMATEUR TYPES
Fundamental, PR Type Z-2

Frequency Ranges in Kcs.: 1750
to 2000 (160M); 3,500 to 4,000
(BOM); 7,000 toe 7,425 (40M);
8,000 to 8,222 (2M); 8,334 to
9.000 (6M),

Rugged. Low drift, fundamen-
tal oscillators. High activity
and power output. Stands up
under maximum crystal cur-
rents. Stable, long-lasting;
2S00 cveles. ... $2.95 Net
(All Z-2 Crystals calibrated
with a load of 32 mmfd.)

AMATEUR TYPES
Third Overtone, PR Type Z-9A

Hermetically sealed; cali-
brated 24,000 to 24,666 and
25,000 to 27,000 Kc., = 3

Kc.; .050” pins. . $3.95 Net

6 Meters, PR Type Z-9A
Fifth overtone; for opera-
ting directly 1in 6-meter
band; hermetically sealed;
calibrated 50 to 54 Mc,, =*=
15 Kc.; .050” pins.

Type Z-1, MARS and CAP

Official assigned frequencies in
the range. Calibrated to .005%.
1600 to 10000 Kc, ..$3.45 Net

Type 2XP

Suitable for converters, experi-
mental etc. Same holder dimen-
sions as Type Z-2. 1600 to 12000
Kc., (Fund.) = 5 Kc. $3.45 Net
12001 to 25000 Kc. (3rd Over-
tone) = 10 Kc. $4.45 Net

PR-100 Transistorized Oscillator

With PR-100
you can check
harmonics at
100 Kc. inter-
} |'.3 vals through
,ﬂ' I H 54 Mc. A pre-
- == cision oscil-

lator, fully wired, ready to install. Includes a
Z-6A Crystal. Power requirements: 12V DC
@ 14 Ma. Oscillator output connects to re-
ceiver antenna, high side. Base is 1-7/8 x
2-13/16 inches. Negligible mounting space
required. Weighs 2 ounces. ......$12.95 Net

Type 1-6A, Frequency Standard

1o determine band
edge. To keep VFO
and receiver properly
calibrated. .050” pins.
100 Kc. . .. .$6.95 Net

ORDER FROM YOUR JOBBER

COMMERCIAL CRYSTALS
AVAILABLE FROM 100 KC.
TO 70 MC.

PRICES ON REQUEST.

PETERSEN RHD!G COMPANY, INC.
COUNCIL BLUFFS, U.S.A.

For further information, check number 1, on page 110
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Champion of independence...

-

HT-44 SPECIFICATIONS

Versatile compact amateur band
transmitter for independent op-
eration or slaving with SX-117
receiver for function as trans-
ceiver. SSB, AM, or CW on 80
through 10 meters. Features
Hallicrafters stabilized phasing
system for sideband generation - -
with —40 db of sideband sup- &8 ot

pression @ 1 kc and carrier sup-
pression of —50 db. Distortion
products, —30 db. VOX/CW
break-in and PTT operation. -
Panel-adjusted VOX/CW delay - : Aallicratters
for maximum Phone-CW flexi- : =

bility. Exclusive AALC gives
greater talk power with speech
compression up to 12 db. Power
input 200 watts DC on CW and
SSB, 50 watts AM. Same size
and style as SX-117. Furnished
with crystals for 3.5-4.0, 7.0-7.5,
14.0-14.5, 21.0-21.5, and 28.5-
29.0 mc. Less transceiver
cables, $395.00. P-150 AC
power supply, $99.50.

''''''''

or sheer excellence of design as an independent trans-

mitter, we'll put our money (in fact, we have) on the
effortless performance of our new HT-44 SSB/AM/CW Trans-
mitter. You get 200 watts DC input, SSB and CW . . . Halli-
crafters’ exclusive stabilized phasing system . . . Amplified
Automatic Level Control (AALC) ... VOX/PTT and dozens of
other solid value features specified in detail above. Intercon-
nected with our SX-11/ Recelver, the HI1-44 becomes the
slave, and you're the master of every situation with trans-
ceive operation available at the flip of a switch. Either way,
you can't duplicate the value, as your distributor will prove.

For further information, check number 2, on page 110

or slave fo your needs/
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“See you at the
SINGLE SIDEBAND DINN

Statler-Hilton Hotel
Tuesday, March 24!

the NEW H T '4 4 Transmitter by 6 2 //?cra /}e 7S

Fifth & Kostner Aves., Chicago 24, lll.
.where the new ideas in communications are born.
Export: Hallicrafters, International Div. Canada: Gould Sales Co., Montreal, P.Q.




l<ditorial Staff

The Radio Amateur’'s Journal

Vol. 20, No. 3

"lable of Contents

March 1964

EDITOR
A. S. TROSSMAN, W2DT]

MANAGING EDITOR
RICHARD A. ROSS, K2MGA

TECHNICAL EDITOR
IRVING TEPPER

TECHNICAL DIRECTOR
W. M. SCHERER, W2AEF

ASSISTANT EDITOR
ROBERT M. BROWN, K2Z50

CONTRIBUTING EDITORS
CONTEST CALENDAR
FRANK ANZALONE. WIWY

NOVICE
WALT BURDINE, WSBZCV

USA-CA CUSTODIAN
CLIF EVANS, K6BX

PROPAGATION
SPACE COMMUNICATIONS
GEORGE JACOBS, W3ASK

UHF RouNbDup
ALLEN KATZ, K2UYH

RTTY
BYRON KRETZMAN, W2]JTP
DX
URB LE JEUNE, W2DEC
YL

LOUISA B. SANDO, W5RZ]

HAaM CLINIC
C. J. SCHAUERS, W4VZO/HB9

BUSINESS STAFF

PUBLISHER
S. R. COWAN

ADVERTISING REPRESENTATIVES
JACK SCHNEIDER, WA2FPE
DICK COWAN, WA2ZLRO

CIRCULATION MANAGER
HAL WEISNER, WA20BR

PropucTioN MANAGER
CARY L. COWAN

ART DIRECTOR
MICHAEL A. DOMINGUEZ

OFFICES

300 West 43rd Street
New York, N. Y. 10036

Telephone, 212 JUdson 2-4460

CQ—iTitle registered U. 5. Post Office)
is published monthly by Cowan Publish-
ing Corp,. second class postage pald at
New York City and Garden City, New
York. Subscription Prices: LU.S.A., Can-
ada and Mexico, one year, 55.00; two
years, . 00; three years; ala.00. Pan-
American and foreign add one dollar per
yvear. Entire contents copyright 1964 by
Cowan Publishing Corp. CQ does not
assume responsibility for unsolicited
manusceripts, Please allow six weeks for
change of address, Printed in the United
States of America.

/00 Conservative Watts On

LU [ s O SR S i E. H.  Marriner, W6BLZ
A Look At The Remainder Of

The Sunspot Cycle................ George Jacobs, W3ASK
An Inductively Coupled 4 Element

14 Mc Beam...iniiinsiih Ronald Lumachi, WB2CQM
What's Your

A B et Kenneth W. “ Judge” Glanzer, K7GCO
The Class C Linear

Amphifier ....c.iiiiiies D. O. Mann, W6HLY/W3MBY
Reviewing The Radio Classics: The Dow Electron

Coupled Oscillator.......... David T. Geiser, WA2ANU
A Low Cost 40 Meter

RN . resenais vy eiians Rev. Drayton Cooper, K4KSY
A 160 Meter Vertical

T T R ST e...Willard A. Waite, WS8GDQ
Broadbanding The Mark III Antenna

On 80 Meters.................. Cmdr. Paul H. Lee, W3JHR
A Forty Meter Quad.................... Don Morgan, K()TA]

CQ Reviews: The Hallicrafters SX-115 Receiver..........

Add RTTY Tuning To The Modulator

IR 5 aitas asesvias somnsnvagansiins R. M. Baldwin, K4Z0OR
D.C. to D.C. Power Supplies Using 400 C.P.S.

Transformers................ C. Fitzhugh Grice, W5KOF/5
EG NEE BATBEIERIE. ... couesrnet siubiie e I P tn st B R T

Five Halt-Waves In Phase

Departments

Announcements 12 RITTY
Contest Calendar 62 Space Communications
DX 57 UHF Roundup
Ham Clinic 73 USA-CA
Novice 70 VHF Report
Propagation . : 64 Y L

Zero Bias 7

March, 1964 e CQ

22

28

30

36

38

41

43

/79

76
66
84
68
82
78




&

lutﬁi'ﬁnﬂﬂunl AMATEUR

CRYSTALS

Amateurs throughout the world de-
pend on International crystals for
precision frequency control.
Manufactured by the same highly
skilled craftsmen who produce Inter-
national cormmercial crystals for the
broadcast iI‘;l’illr-lI'}'. two-way radio
communication, and our space and
missile program.

International Amateur Crystals

1000 ke to 137 mc — .01% tolerance

Wire mounted, plated and hermetically sealed
in metal holders. FA-5 and FA-9 are HC/6U
pin type. The FM-9 is an HC/18U pin type.

Priced from $3.30 to $10.00

the PERFECT combination

for

GONTROL

IH"I'EIIIIATIQHAI. CRYSTAL

Write today for International’s Free
of precision made crystals and equipment.

4

SWITCHES

When yvou design or build . . . com-
bine International crystals .;111{1 crystal
switches. Switches available from
J-position to 24-position. For antennas
and laboratory work use International
coaxial switches.

Priced from $2.75 to $19.50

1. S-121 Triple Socket Crystal Switch. Cat.
No. 150-126.

2. AC-44 Single Pole, 24-Position Crystal Switch.
Cat. No. 150-131l.

3. 12-Position Crystal Switch. Cat. No. 150-163.

4. 3-Position Coaxial Switch. Cat. No. 100-112.

For further information, check number 4,

e CQ e March, 1964
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NEW for SSB... &)

e TURNER LT3 |

The new Turner single sideband Model 454
iIs finding its way into hamshacks all over
the world. And why not? This is the micro-
phone you asked for . . . and Turner de-
signed. You'll like it.

Choice of PTT or VOX. Crystal (454X) or Ce-
ramic (454C). Response, 300 to 3000 cps;
output level, —48 db, on the 454X and —52
db on the 454C.

Wired for PTT, the 454's feature two separate
switching arrangements — push-to-talk, and
a lever-lock switch to hold the mike live.

Price . . . just $15.90 amateur net. At elec- R fﬁ_

tronic distributors everywhere.

In Canad>: Tri-Tel Associates, Ltd., 81 Sheppard Ave. West
Willnwrdale Nnatarnic




cash in with

HAMMARLUND'S

ONMdBWWHH

You read correctly,

This certificate is worth exactly $25 toward

the purchase of an outstanding HQ-100A
general coverage or HQ-110A Ham Band
Receiver complete with 24 hour clock-timer

and the high quality S-100 speaker.
Just cut out the Hammarlund-Issue $25 bill

“}20[2 InoY HZ YA 2)9[dwod 1941931 YOI 1-DH
10 VOOI-DH ue Jo aseyaand ayj) piemo} pooy)

and present it to your nearest Hammarlund
distributor for the BIGGEST Amateur Radio
Bargain of this . . . or any year.

Don’t delay. This offer i1s limited to the

continental limits of the U.S.A. and is good
only until March 31, 1964

HAMMARLUND

MANUFACTURING COMPANY
A GIANNINI SCIENTIFIC COMPANY

| i g "%

53 West 23rd Street, New York 10, N.Y.
Cable Address: SUPERPRO

&6 o CQ e March, 1964
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I has now been over a year since the League’s

“Restricted Voice” editorial first appeared
in the February, 1963 1ssue of OST. No one
will doubt that in the last thirty years, nothing
has stirred amateur radio more.

CQ has been, and will continue to be, for the
principle of incentive licensing.

Frankly, we are rather shocked to find that
to some amateurs the impending temporary loss
of one mode of operation has meant the appar-
ent loss of all amateur privileges. It 1Is now quite
obvious that the radio amateur of today i1s just
not as versatile as he should be.

With our correspondence on incentive licens-
ing now approaching the one-thousand mark
we feel we have an excellent sample of public
opinion. Taking into consideration a great deal
of this correspondence, together with informa-
tion gathered from convention debates and on-
the-air ragchews, we propose the following plan
for amateur self improvement.

As we suggested last March, a workable pro-
posal must be considerably more complex than
the League’s; but unlike the League’s proposal,
our plan takes awayv no operating privileges,

In the belief that the Amateur Extra license
examination appears a little too difficult to pass
for a person lacking a formal electronics back-
ground, we feel the criteria for incentive licens-
ing should be a no-code theoretical examination
of present Advanced Class level. It should be
available to the General Class amateur after
being licensed one year and available to the
Technician Class amateur after two vears, pro-
vided he meets the 13 word-per-minute require-
ment at an FCC examination office.

In presenting the following plan we are not
coming to the rescue of abandoned League mem-
bers. nor are we presenting ourselves as the “good
guys.” We are simply recognizing that phone
operation has unfortunately become a “way of

life” for many amateurs and to deprive them of
voice operation is to deprive them of amateur
radio itself.

In many ways the following proposal will force
incentive on those who choose not to bother. It
effects both the c.w., as well as the phone man.

It effects h.f. and v.h.f. bands.

Since this country is based on the principle
of political compromise, we offer this proposal—
not as a cure-all, but as insurance that incentive
licensing will become reality—with the long term
result being that we will have more competent
technicians, more serious operators and cleaner
signals.

The Plan

160 Meters: This is presently the only h.f. ama-
teur band which has no clearly separated radio-
telegraph and radiotelephone segments. The
three segments which currently make up 160 are:
1800-1825 kec: 1875-1925 ke and 1975-2000 kc.
We propose that the Advanced Class amateur
be permitted exclusive use of 15 kilocycles in
both the upper and lower segments of the band.
We propose that 1800-1815 kc and 1985-2000 k¢
be set aside for both phone and c.w. operators
who have passed the Advanced license.

80 Meters: We propose that the present segment
3950-4000 kc. known as “75 Meters” be exclu-
sively allocated for amateurs who hold the
Advanced Class license, The frequencies 3500-
3550 kc is also proposed as an Advanced Class
segment for c.w. work only.

40 Meters: We propose that for radiotelephone
operation the segment 7250-7300 k¢ and for
radiotelegraph, the segment 7000-7050 kc be
allotted exclusively for the Advanced amateur.

20 Meters: We propose that the frequencies 14.0-
14.025 mc (c.w. only) and 14.275-14.300 mc be
specifically reserved for Advanced Class ama-
teurs only.

I5 Meters: We propose that the Novice band be
decreased from its present 150 ke (21.100-21.250
mc) to 100 ke (21.100-21.200 mc). We also pro-
pose that radiotelephone emission be expanded
from its present 200 kc (21.250-21.450 mc) for a
total of 250 kc (21.200-21.450 mc). We further
propose that the c.w. segment 21.000-21.050 mc
and phone segment 21.400-21,450 mc be reserved
exclusively for the Advanced Class operator,

10 Meters: We prcposz2 that the segments 28.0-
28.1 mc (c.w. only) and phone segment 28.5-28.6

[Continued on page 10]
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. .....susfor 28
meter operation

flosley A-203-(

MOSLEY
HAS THE

OUTSTANDING
THREE ELEMENT The new clean-line A-203-C will give you that DX punch that will

over-ride QRM. The A-203-C is a three element twenty meter beam
ARRAY FOR using swaged tubing elements to give this antenna rugged durability.

TWENTY The antenna has a special new type element design that virtually
METER DX eliminates element flutter and boom vibration. A-203-C is a wide
spaced, gamma matched, full size beam that every ham needs for the
OPERATION. tough competition enforced by the present conditions on the DX
bands. This antenna will equal the performance of many four to six
element beams without the headaches of large size and heavy

weight necessary for these big beams.

@ GAIN (8 db. or better) (F/B 24 db.) ® TURNING RADIUS 22 fr.

® HANDLES MAXIMUM LEGAL POWER ® WIND LOAD (80 mph wind) — 140 Ibs.
® BOOM LENGTH 24 fr. ® ASSEMBLED WEIGHT 40 Ibs.

® MAXIMUM ELEMENT LENGTH 37 f1. ® SHIPPING WEIGHT 49 Ibs.

;SWR curves for A-203-C §2 ohms
Or— e : .- : i o e

: | | 4 PgETE e

MOSLEY ELECTRONICS INC. 4610 N. LINDBERGH BLVD. — BRIDGETON MO. 63044

For further information, check number B, on page 110

8 o CQ e March, 1964




DELUXE

HEATHKIT
SSB RECEIVER

CHECK THESE FEATURES!

& Professional styling & features at 607 savings! ® Complete
coverage of BO through 10 meter amateur bands with all crystals
furnished, plus provision for VHF converters o Prebuilt, calibrated
linear master oscillator (LMO) & 25 KC per tuning knob revolution
offers bandspread equal to 10 feet per megacycle e Built-in
crystal calibrator ® 2.1 KC crystal bandpass filter e Stability
of 100 CPS after initial warmup & Wiring harness & two heavy-
duty circuit boards for easy assembly

CHECK THESE SPECIFICATIONS!

Frequency range (megacycles): 3.5 o 4.0, 7.0 to 7.5, 14,0 to 14,5, 21.0 to
21.5. 280 to 28.5, 28,5 to 29.0.29.0 to 29.5, 29.5 to 30, Intermediate fre-
quency: 3.395 megacycles. Frequency stability: 100 cps after warmup
Visual dial accuracy: Within 200 cps on all bands. Electrical dial ac-
curacy: Within 400 cps on all bands. Backlash: No more than 50 cps.
Sensitivity: Less than 1 microvolt for 15 db signal plus noise-to-noise
ralio for SSB operation. Medes of operation: Switch selected: LSB, USB
CwW, AM, Selectivity: 888B: 2.1 kc al 6 db down, 5.0 kc at 60 db down
(crystal filter supplied). AM: 3.75 kc al 6 db down, 10 kc at 60 db down (crys
tal filter available as accessory). CW: 400 cps at 6 db down, 2.5 kc at 60 db
down (crystal filter available as accessory). Spurious response: Image
and IF rejection better than 50 db. Internal spurious signals below equiva-
lent antenna input of 1 microvoll. Audie response: SSB: 350 to 2450 cps
nominal at 6 db. AM: 200 to 3500 cps nominal al 6 db. CW: B00 to 1200 cps
nominal at 6 db. Antenna input impedance: 50 chms nominal. Muting:
Open external ground at Mute sockst, Crystal calibrator: 100 kc crystal,
=+ .005%. Front panel controls: Main tuning dial; function switch; mode
switch: AGC switch; band swilch; AF gain control; RF gain control; pre
selector: phone jack. Rear apron connecltions: Accessory power plug
HF antenna: VHF #1 antenna; VHF #2 antenna; mute; spare; anti-trip; 500

ONLY 323500 '

ohm; 8 ohm speaker; line cord sockel: heterodyne oscillator output: LMO
output; BFO oulpul; VHF converter swilch. Tube complement: (1) 6BZ6
RF amplitier: (1) BAU6 Helerodyne mixer; (1) 6AB4 Heterodyne oscillator;
(1) 6AUS LM osc.: (1) BAUB LMO mixer; (2) 6BA6E IF amplifier: (1) BAUB
Crystal calibrator; (1) EHFB 151 audio, audio output: (1)6AS11 Product de-
tector, BFO, BFO, amplitier,« Power supply: Transformer operated with
silicon diode rectifiers. Power requirements: 120 volts AC, 50/60 cps.
50 watlts, Dimensions: 144" W x 644" H x 13%" D.

The SB-300 SSB Receiver is the first in an exciting new series of
Heathkit SSB amateur gear designed to bring you the finest in
communications facilities at great savings. Its professional styling,
quality and features offer performance never before found in
Kit equipment.

Features include a crystal-controlled front-end for same rate
tuning on all bands; prebuilt, Linear Master Oscillator (LMO) for
linear tuning with 1 kc dial calibrations ; built-in crystal calibrator;
hermetically-sealed 2.1 kc crystal bandpass filter: smooth, non-
backlash vernier dial drive mechanism ; optional AM & CW filters:
high frequency |. F.; AGC control; provision for transceive opera-
tion with matching transmitter available soon.

Kit SB-300.. .17 Ibs....no money dn., $25 mo.....$265.00
SBA-300-1 CW Crystal Filter (400 cps).. .1 1b...... $ 19.95
SBA-300-2 AM Crystal Filter (3.75 kc)...11b. ..... $ 19.95

WATCH FOR ANNOUNCEMENT OF OTHER MODELS
IN THIS DELUXE HEATHKIT HAM SERIES!

FREE CATALOG
Send for your free copy

HEATH COMPANY Benton Harbor, Mich. 49023

HEATIHEEIT 1

! Fully d ibes
:ﬁ:fzw ::c{tin:l;;alh- [] Please send FREE 1964 catalog
kits at savings of 50% or [ Enclosed is $265.00, plus postage. Please send model
more! Choose from the SB-300.
wnrld‘:}argut selection NAME
of quality ham gear...
““Mobile” . . . "“Fixed" ADDRESS ad i =
and Accessories.
CITY A ZONE STATEL
AM-122R [
For further information, check number 9, on page 110
March, 1964 e CQ e 9



Zero Bias [from page 7]

mc be exclusively assigned to the Advanced Class
licensee. |
6 Meters: We propose that the 50 ke segments
50.050-50.100 mc (c.w. only) and the adjacent
phone segment 50.100-50.150 both be allocated
exclusively for use by the Advanced licensee.

' 2 Meters: We propose that the 100 kc segment
. 144.0-144.1 mc (both radiotelephone and radio-
telegraph) be exclusively set aside for Advanced
amalteurs.
14 Meters: We propose the segment 222.0-224.0
| me be set aside for the Advanced amateur.

‘ 44 Meters: We propose the segment 432.0-434.0
mc be set aside for the Advanced amateur.

Power

| AS an added incentive we propose an increase
in power input for Advanced Class amateurs,
allowing them two kilowatts d.c. input on fre-
quencies now allowing a maximum of one kilo-
watt input.

We believe that this proposal deprives no one
their amateur privileges, vet clearly places a
“burden™ on those who do not go on to a higher
license. This proposal effects all amateurs, on all
frequencies; we would appreciate your com-
ments.

More Legal Trouble
We're sorry that space doesn’t permit elabor-
ating on two widely separated court trials involv-
iIng amateur radio.
In Santa Barbara, California, the city is asking
for a court order, claiming that WAGIBR,
KO6KCI and K6GHU are public nuisances and

hould be stopped from operatineg.
h '2 5 pp pe€ -
The No. 100 Near Denver, Colorado WOJRQ's four neigh-

RIGHT ANGLE DRIVE bors claim that his 47 foot tower and tri-band
beam are “unsafe, noxious, not an accessory 1o

“Designed for Application.” Extremely com- the home, create disturbances, was unsightly”

T Wil o L1 ]
pact. t" I““ e “":' 1"‘:‘ :nl ‘zdi;':;h and demanded damages in the amount of
Uses vel gears. oun

wstandofl tods.” single hele panel bushing $8.000.00. WAJRQ lived in his home (with his
or tapped holes in frame. Ideal for operating beam) before his neighbors moved in.

switches, potentiomelers, efc., thal must be Both cases will cost a great deal of money and
located, for short leads, in remole parls of due to the time lag in publication the trials may
s be underway as you read this. The Santa Barbara
A.R.C., P.O. Box 273, Santa Barbara, California
and Walt Reed, WOWRD, 1355 East Amherst
Circle, Denver, Colorado will let vou know of

J A M E s M I I. I- E N the trial status. Both are asking for contributions

and would appreciate your support.

'MFG. CO,, INC. | 2

OUR COVER
MAIN OFFICE AND FACTORY | | W6BLZ 1s at it again! This time it’s a single
MALDEN band r.f. amplier using a 4-400A. These close
up pictures give you an idea of how simple a
MASSACHUSETTS 700 watt final can be.

«€ For further information, check number 10, on page 110




ﬂp COMMUNICATION
ANTENNA SYSTEMS

- meanl

CERTIFIED PERFORMANCE!

BASE STATION COAXIAL ADVANCED DESIGN ANTENNA (2X-Omnidirectional Gain)

CAT. No. 79-509, FREQUENCY RANGE 108-174 MC*®

Cat. No. 79-509 2X-Gain Antenna combines the simplicity of a coaxial
antenna with the gain of a more complex structure. Though external
appearance is that of a standard coaxial antenna, the union of special
element lengths and internal matching devices produces 3 db omni-
directional gain.

SPECIFICATIONS

Electrical:
IEEETEN T SIPIERLIIIEID + o 0000 000 68 0000050084 rb U iorestroontedbrriat s ios 50 ohms
MDY HIBEE . & o s st ais s ssn i odnsteedssnesdes S Qe .« « «» +» D00 watts
T R A e oy S Sy TR LRI e el £ T S LT e 0 LY e 3 db
T T T e e e N i A My T e i S Syt e S Y S e g S RG-BA/U
Flexible terminal exXtensSion ......coscevsnsanscsss - .18" of RG-B8A/U
o e L e R Type H rnale mth Heuprene housing
VEWER e vesensnny T Ty T B e g s b s e s e 1.5:1
R T N T T el DT R ey e e + 1%
LIEMENING PrOtACRION. cccissisrasnistaasicansainsdsssdensstansessrssansdiass Star gap
Mechanical:
I | e L L D e e e T b e 5 A A e b s s b s el e e e T R halaars .2" dia. red brass
T R e AP T e A T PR P e (e LS 6061-Té aluminum
SUDDOIL DIDE . .. .. ccrnvnsnnsss -5;’15” dia. hot-galvanized steel, 24" minimum length
exposed available for mounting
R T T e e e e ey B e L PR e S 100 MPH at 150 Mc
Lateral thrust at rated wind ... ......ccvesnvssessasnssssssssssssssss 19 Ibs. at 150 Mc
Bending moment 6 below SKirt ... .ccccevssssssssnsssosssssssssssssss 55 Ibs. at 150 Mc
TR o o a0 SRS e i B o L e M g d ] S 30 Ibs. at 150 Mc

*Exact frequency must be specified

‘SH;E @mmmm M W

PHELPS DODGE ELECTRONIC PRODUCTS

CORFORATION

LORARTLIP AT NN

AMNTE fn.“-'\ ovYsl

FH AMERICAN

BUSINESS

Elacrgomich-

EMS MARLBORO, NEW JERSEY — Telephone HOpkins 2-1880 (Area Code 201)

LOS ANGELES 65, CALIF. —Telephone CHapman 5-1143 (Area Code 213)
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Communications, mobile radio...

A First Class
FCC License

.

-

.0r Your Money Back!

Your key to future success in electronics is a First-Class
FCC License. It will permit you to operate and maintain
transmitting equipment used in aviation, broadcasting,
marine, microwave, mobile communications, or Citizens-

Ba
to

nd. Cleveland Institute home study is the ideal way
get your FCC License. Here's why:

Our training programs will quickly prepare you for
a First-Class Commercial Radio Telephone License
with a Radar Endorsement. Should you fail to pass
the FCC examination after completing your course,
you will get a full refund of all tuition payments. You
get an FCC License . . . or your money back!

You owe it to yourself, your family, your future to get
the complete details on our “proven effective” Cleve-
land Institute home study. Just send the coupon below

TODAY. There's no obligation,

MAIL COUPON TODAY FOR FREE CATALDG

' »*» R NONN N N NN

h----—- —————— e —— -

12

Cleveland Institute of Electronics

1776 E. 1Tth St., Dept. C()-11
Cleveland 14, Ohio

How to Succeed
in Electronics

J?.”“-"i"w“ﬁ'i"ﬁ&»‘,ﬁ({g;ﬂ )

[[] First-Class FCC License

D Electronic Communicalijons

Please send FREE Career Informa.
twon prepared to help me get abead in
Electronics, without further abligaition

CHECK AREA OF MOST
INTEREST -~

E i‘:lf’ftl’“l‘lli‘! Fr«!"l'hitnlngy
D Industrial Elactronwcs

| ] Broadcast Engineering L]
LT
Youwr preient occupation
MHaome Age
{pleare print)
Addren
City lone State

Accredited Member National Home Study Council
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No Letters This Month

Our Letters To The Editor have been
omitted this month due to the enlarged An-
nouncing section. Readers’ views will return,
as usual, next month.

RTTY

The annual RTTY Dinner and get-together held dur-
ing IEEE week in New York City will take place on
Monday, March 23rd at Patricia Murphy's Restaurant,
260 Madison Ave. The ‘“clan™ meets at 5:30 p.m. and
chow's on at 7:00 p.m. Rush vour reservation to Elston
Swanson, W2PEE, c/o Instruments For Industry, 101
New South Rd., Hicksville, New York.

OO0TC

The Old Old Timers Club is saddened to announce
the passing of their President Earl E. Cline, Sr., W4PPZ.
Earl was also Editor of The Spark-Gap Times and those
who have had the opportunity of reading that fine paper
will appreciate the work that went into it. New officers
for 1964 are: Pres., W4MF; Sec.-Treas., W2EG;
V.-Pres., W6WPF,; Asst. Sec., W2WL; Membership and
Publicity, WIKC; Net Megr., WSRIH:; Historian, W2ZI,
and Listing Chairman, K2NP.

Columbus, Georgia

The Columbus A. R. C., Inc. will sponsor the annual
Columbus Hamfest, to be held this vear, on Sunday,
March 22, at the Fine Arts Building in that fair city.
For information, etc., contact K4VGI, 3500 14th Ave.,
Columbus, Georgia.

Third Party Addition

Effective last December 29th, Colombia became the
I18th country allowing U.S. amateurs to pass traffic on
behalf of third parties. The list now comprises: Bolivia,
Canada, Chile, Colombia, Costa Rica, Cuba, Dominican
Republic, Ecuador, El Salvador, Haiti, Honduras, Li-
beria, Mexico, Nicaragua, Panama, Paraguay, Peru
and Venezuela.

East Coast VHF Society

The 6th Annual dinner and hamfest sponsored by the
East Coast VHF Society will be held at “*“The Chalet,”
120 West Passaic St., Rochelle Park, New Jersey on
Saturday, March 2l1st. Tickets at $6.00 per person are
available from K2XHHS. 135 Herbert Terrace. Saddle
Brook, N. J. Ticket deadline 1s Sunday, March 8th, so
make vour reservation early.

Stolen

On or about November 29th, 1963 four items were
stolen from Swan Electronics Incorporated, 506 Bouie
St.., Hattiesburg, Mississippi. They were: SX-110, Nr.
102247 CB-3A, Nrs. 334099 & 334134 and CB-5 MK. 11,
Nr., 330024, Anv information concerning these items
would be appreciated.

Sideband Dinner

The SSBARA will sponsor the 13th annual Dinner and
Hamfest on Tuesday, March 24th at the Hotel Statler-
Hilton, 33rd St. and 7th Avenue, N.Y.C. Equipment
displays open at noon and dinner starts at 7:30 P.Mm.
lNickets are $10.00 each and reservations for a complete
table can only be made in groups of ten. lickets are
available from W2JKN, 4665 Iselin Ave., New York
5 N X,




HAS THE RIGHT
MIKE FOR YOUR

the

ASTATIC

CERAMIC OR DYNAMIC

MOBILE

MICROPHONES

DESIGNED FOR THE
CITIZEN OR HAM
ON THE MOVE

ASTATIC MODEL 511 CERAMIC
and 513H DYNAMIC were hu-
man engineered to give flexi-
bility of operation. SWITCH
MAY BE OPERATED WITH
EITHER HAND. When it comes
to mounting to equipment or
instrument panel, ASTATIC HAS
THE ULTIMATE IN MOUNTING
BRACKETS. Microphone may
be mounted in ANY position.
SNAP-IN action even allows
mounting in INVERTED posi-
tions. These light weight mi-
crophones with greater talk
power and rising response
characteristic also make IDEAL
SSB MIKES for I MPROVED
CLARITY OF SPEECH.

Ask your distributor for com-
plete literature or write US
today.

ASTATIC CORPORATION

CONNEAUT, OHIO 44030 U.S.A.
In Canada: Canadian Astatic Ltd., Tﬂrnnm, Ontario
Export Sales: Roburn Agencies, Inc., 431 Greenwich Street, New York 13, N. Y., US. A.

For further information, check number 13, on page 110

March, 1964 o CQ o 13




L p—

s

ROHN

sets the ,
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% for
CRANK-UP
% TOWERS
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N Why settle
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N\ for less
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|
:
|
|
?
f

.'.ll"'§ than the best?
|

TWO CATEGORIES TO CHOOSE FROM

Standard Duty Guyed in
Heights of 37 - 54 - 88 - 105
and 122 feet

Heavy Duty Self Supporting
and Guyed in Heights of

37 — 54 feet (55)

71 — B8 feet (guyed)

ROHN has these 6 IMPORTANT POINTS:

Ease of Operation—roller guides between sections assure
easy, safe, friction-free raising and lowering. Strength—
welded tubular steel sections overlap 3 feet at maxi-
mum height for extra sturdiness and strength. Unique
ROHN raising procedure raises all sections together—uni-
formly with an equal section overlap at all heights!
Versatility—designed to support the largest antennae
with complete safety and assurance at any height desired!
Simple Installation—install it yourself—use either flat
base or special tilting base (illustrated above) depend-
ing on your needs. Rated and Tested—entire line engi-
neered so vou can get exactly the right size and properly
rated tower for your antenna. The ROHN line of towers
1s complete. Zinc Galvanized—hot dipped galvanizing a
standard—not an extra—with all ROHN towers! Prices
start at less than $100. s

|

SEND FOR ROHN TOWER HANDBOOK :
—$1.25 Value |=
|

i

"W

-

—ONLY $100 postpaid (special to readers

of this magazine), Nearest
ROHN Manvufacturing Co.

source of supply sent on request. Repre-
sentatives world-wide to serve you. Write
today to:

P. O. Baex 2000

TETEN

Peoria, lllinois

“World's Largest EXCLUSIVE Manufacturer
of Towers; designers, engineers, and installers
of complete communication lower systems,"”

For further information, check number 14, on page 110

14 o CQ o March, 1964

“Part 12" Changed

For editorial reasons only, the old familiar *“Part 12,
which governs radio amateur operations under FCC

' rules has been changed to *“Part 97." Some minor re-

groupings have been made but no changes in regulations
have occurred. Text of the Commissions Order follow,

Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, D.C. 20554

In the Matter of

Editorial Revision of
Parts 7, 8, 9, 10, 11, 12, 1
14, 16, 19, and 20 of |
the Rules and Regulations |

ORDER

The Commission having under consideration the need
for editorial revision of its rules and regulations, and
the opportunty for such revision afforded by the re-
printing of Title 47 of the Code of Federal Regulations;
and

IT APPEARING., That the needs of the public and of
the Commisison will be served by editorial revision of
the Commission’s rules and regulations; and

IT FURTHER APPEARING, That Subchapter A was
published November 22, 1963, 28 F. R. 12386, Subchap-
ter B on December §, 1963, 28 F. R. 13002, and Subchap-
ter C on December 14, 1963, 28 F. R. 13572, and that
Subchapter D is ready for publication now; and

IT FURTHER APPEARING, That numerous pro-
visions of the rules and regulations have been rearranged
and renumbered, and that cross-reference tables for the
entire chapter were published November 22, 1963, 28
F. R. 12386; and

IT FURTHER APPEARING, That the changes ef-
fected by revision of the rules are editorial in nature,
and hence that compliance with the notice, procedural,
and effective date provisions of section 4 of the Admin-
istrative Procedure Act is unnecessary: and

IT FURTHER APPEARING, That authority for re-
vision of the rules and regulations is set forth in sections
4(i), 5(d), and 303(r) of the Communications Act of
1934, as amended, and in § 0.261(a) of the Commis-
sion’s rules:

IT IS ORDERED This 13th day of December 1963,
effective December 21, 1963, that Parts 7, 8, 9, 10, 11,
12, 14, 16, 19 and 20 are redesignated 81, 83, B7, 89, 91,
97, BS, 93, 95, and 99, respectively, and editorially re-
vised.

IT IS FURTHER ORDERED, That this order shall
not be construed as advancing the effective date of any
rule change previously adopted by the Commission.

FEDERAL COMMUNICATIONS COMMISSION

BEN F. WAPLE
Secretary

Hopeful RTTY Changes

Those addicted to RTTY will be happy to learn that
for identification purposes the FCC is planning to adopt
the League's proposal of transmitting only your own
call using phone or c.w. WEDTY's proposal for amateur
registration at FCC offices was turned down. Perhaps
when FCC monitors finally utilize portable RTTY equip-
ment, we'll be rid of the dual identification once and
for all. Text follows.

FEDERAL COMMUNICATIONS COMMISSION
Washington, D.C. 20554

In the Matter of

Amendment of Section 97.87- )
(@a)(2) of the Commission’s
Rules governing the Amateur
Radio Service 1o delete a
“dual wdentification™ require-
mentl.

DOCKET NO. 15267
RM-3158
RM-435

B

¥

NOTICE OF PROPOSED RULE MAKING

By the Commission:
1. The Commission has before it for consideration




Build the
best ham shack

in town wit

2 great transmitters plus a series of instruments
that provide top flight performance, at lowest cost

Eico 720 90-Watt CW Transmitter ‘clean’ 90W, CW, 65W, AM/
Phone with EXT plate modulation. 80 through 10 meters.
Kit $89.95; wired $129.95,

Eico 723 60-Watt CW Transmitter ‘clean’ 60W, CW, 50W, AM/
phone with EXT plate modulation. 80 through 10 meters.
Kit $59.95; wired $89.95.

Eico 722 Variable Frequency Oscillator (self powered). Ap
proaches crystal stability. 80 through 10 meters. Kit
$44.95; wired $59.95.

Eico 706 Transistor Code Practice Oscillator Select variable
tones, flashing light or both together. Phone jack for
private use. Clean, loud signals. Kit $8.95; wired $12.95.

For further immformation,

Eico 730 High-Level Universal Modulator-Driver Delivers
undistorted audio for phone operation. Can plate-modu-
late Xmitters with RF inputs up to 100 W. Unique over-
modulation indicator. Kit $59.95; wired $89,95. E-5 Cover:
$4.50.

Eico 710 Grid-Dip Meter Continuous coverage 400 kc to 250
mc. 500 ua meter. Includes complete set of coils for full
band coverage. Kit $29.95; wired $49.95.

Eico 430 General Purpose 3 Scope Compact, portable, light-
weight. Flat-face CRT; sharp, bright trace. Flat from 2 cps
to 500 ke, 25 mv/cm sens. (vert.): 2 cps to 300 kc, .25 v
RMS/cm sens. (horiz.). Easy, direct connections to CRT
vertical plates. Kit $65.99; wired $99.95.

Q-3
@:‘ EICO ELECTRONIC INSTRUMENT CO., INC, 131-01 39th Avenue, Flushing, N.Y. 11352
USE [l Send free Catalog & name of Name I
THIS neighborhood distributor. I
1] Send free “Short Course for
COUPON Novice License.”’ Address 132 l
[1 Send 36-page STEREO HI FI GUIDE: |
29¢ enclosed for postage and handling City— . Zone _ _State__

Add 5%, in the West

-——_—-——-—————_———_———_—_—_-—_-_J
check number 15, on page 110
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AERMOTOR

WON'T
TILT

3-POST
SELF-SUPPORTING

STEEL
ANTENNA TOWERS

—_

Winds may whistle and
rip. These towers don’t
mind. Aermotors are built
to withstand gales up to
85 miles per hour. Needing
no guy wires, they'll sus-
tain a load of 1500 |bs.
Available in 20, 33, 47, 60,
73, 87, 100 and 113 foot
heights. Type MI-98 with
2-inch pipe top is shown.
Other styles available.

Write direct to:

AERMOTOR

==

SN =

e

/N

Division of Nautec Corporation

2500 West Roosevelt Road
Chicago, lllinois 60608

For further information, check number 16, on page 110
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petitions from the American Radio Relay League
(ARRL), Newington, Connecticuat (RM-358), and from
Edwin B. Bruening, Ann Arbor, Michigan (RM-435),
both proposing to amend Section 97.87(a)(2) [formerly
Section 12.82(a)(2)] of the Commission’s Rules govern-
ing the Amateur Radio Service. The ARRL petition pro-
poses to delete the requirement for the identification by
telegraphy or telephony of the call sign(s) of the sta-
tion(s) to which an amateur radio teleprinter station is
transmitting.

2. Mr. Bruening submits the same proposal but only
as an alternative to his primary recommendation. Pri-
marily, Mr. Bruening proposes that all telegraphic or
telephonic identification requirements for amateur radio
teleprinter stations be deleted and that, as a substitute
therefor, licensees be required to file prior written notice
of their proposed radio teleprinter operations with ap-
propriate Commission Field Offices.

3. Section 97.87 of the rules sets forth station iden-
tification requirements in the Amateur Radio Service.
Section 97.87(a)(1) provides that identification shall
include transmission of the call sign of the station being
called followed by the call sign of the transmitting
station. Section 97.87(a) (2) provides that this identifica-
tion shall be by either telegraphy or telephony, as ap-
propriate, and, in addition, when a method of communi-
cation other than telegraphy or telephony is being used,
such as radio teleprinter, the identification shall also
be transmitted by that method. The requirement for tele-
graphic or telephonic station identification, in addition
(0 radio teleprinter station identification, is commonly
referred 10 as the ““dual identification”™ requirement.

4. Deletion of the *““dual identification” requirement
was considered by the Commission in connection with
an earlier petition (RM-277), filed by the ARRL. In
denying that petition by its Memorandum Opinion and
Order released February 26, 1962 (FCC 62-214:22 RR
1573), the Commission stated that:

“The dual identification requirement is necessary for
the Commission properly to perform its duties. Amateur
stations are not assigned specific frequencies, and as a
consequence, the interference resulting from the over-
lapping of signals makes identification difficult at best.
Infraction notices are issued only upon positive identifi-
cation. Without the dual identification requirement, posi-
tive identification would be very difficult for the monitor-
ing stations, and practically impossible for the Commis-
sion's mobile units which are not equipped to receive
radioteletype transmissions. It appears to the Commis-
sion that the advantage to the Amateur service as a
whole in having proper and prompt enforcement of the
Amateur Rules and Regulations outweighs any possible
advantage to be gained from the relaxation of the pres-
ent identification requirements.”

5. Petitioner Bruening takes note of the Commission's
comment in RM-277, but he maintains that by requiring
licensees to file prior written notice of their proposed
radio teleprinter operations, elimination of ‘‘dual iden-
tification’”’ could be accomplished without detracting from
monitoring efficiency. He contends that since radio
teleprinter operations are conducted by very few ama-
teurs, “Such an amendment should not, therefore, place
any administrative burden upon the district offices of
the Commission, and will indeed help their monitoring
efforts through such special registrations. In the case
of suspected interference by an amateur using a mode
of operation other than telephony or telegraphy, the
district Engineer-in-Charge would have immediate access
to a list of amateur stations participating in special
forms of transmission and communications.”™

We cannot agree with this contention. A filing of a
notice of proposed operation would not provide the
means of rapid and positive identification which is so
necessary to investigative and enforcement activities.

6. The Commission does, however, feel that, notwith-
standing its view with regard to deletion of the entire
“dual identification” requirement, a partial relaxation
of Section 97.87(a)(2) is appropriate as proposed pri-
marily by the ARRL and alternatively by Mr. Bruening.
In support of its petition, the League notes that: *“. . . the
Commission’s identification needs will be fully met by
modifving the present dual identification requirement for
teletype operation only to the extent of making it un-
necessary for telegraphic transmission of the call sign




VALIANT Il —-o0utstanding flexibility and performance—
band-switching 160 through 10 meters—delivers 275 watts input
CW or SSB (with auxiliary SSB exciter or Viking SSB adapter) and 200
watts AM! Low level audio clipping—differentially temperature compensated VFO
provides stability necessary for SSB operation! High efficiency pi-network tank circuit—
final tank coil silver-plated. Provision for plug-in SSB operation with no internal modification.
Cat. No. 240-105-1 Kit... Net $375.00

Cat. No. 240-105-2 Wired, tested ... Net $495.00

VALIANT 1
SSB ADAPTER

If you, like many of today’s amateurs, find yourself
with your interest fairly equally divided between
working AM/CW and SSB, there’s a real feeling

of frustration with most available equipment. Why?
Because most AM rigs require extensive modification
to operate SSB—and no SSB rig offers high level

AM and Class “‘C'"" CW—and the end result

IS compromise in one mode or the other!

Not so with either Viking SSB Adapter/Valiant or

SSB Adapter/Valiant || combinations! Now, keep

SSB ADAPTER—Filter-type
SSB generator—bandswitch-
ing 80 through 10 meters—
more than 50 db sideband
suppression—more than 45
db carrier suppression. Fea-
tures built-in multiplier

requiring VFO input only—
design and front panel make
operating practically fool-
proof! Wired, tested.

CAT NO. 240-305-2 . . NET 369.50

your contacts and work old friends no matter what
portion of the band they operate in, and no matter
what mode they use!

VALIANT OWNERS —You can make the conversion
to SSB operation with a few simple modifications and
the Viking “*Valiant’’ SSB Conversion Kit.

Complete Catalog

Send for Amateur Catalog 962 giving
detailed information on our complete
line of amateur transmitters

and accessories.

E. F.JOHNSON COMPANY

WASECA, MINNESOTA, U.S.A.
®

For further information, check number 17, on page 110
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| or signs of the station or stations being called or com-
| municated with by a station conducting teletvpe trans-
missions. The Commission’s monitoring stations and
mobile units, as well as the League's Official Observer,
still will be able to identily the transmitting station by
the telegraphic transmission of its own call sign. Should
the Commisison desire to learn the identity of the station
or stations called or communicated with, it need only
| ask the transmiting station to supply the desired infor-
‘ mation from the logs it is required to maintain.”

1. For the reasons set forth by the ARRL, the Com-
| mission concludes that it dose not appear that the
omission of the telegraphic or telephonic transmission
of the call sign of the station being called during tele-
printer operations will unduly detract from the Com-
mission's monitoring efficiency. Therefore, the Commis-
sion proposes to delete this requirement by amending
Section 97.87(a)(2) as set forth in the attached Ap-

Klt dldn"t work? pendix.

AVOM Cold or '_VR‘Jolnts B. As a corollary to ih_ h?lhih.‘ _rl.rnpphul. the ARRL |
rae notes: *. . . that telegraphic wdentihication of the trans-

specify mitting station might be superimposed upon the carrier

Wﬂ?‘}d’.ﬁ' FIHE.SI without mn:rrupung_lhr teletype transmission. _II IS Sug-

gested that any notice of proposed rule making based

upon this petition invite comments and suggestions on

such a method of telegraphic identification.” With re-

gard to this suggestion, the rales do not now specinhcally

| preclude the use of such a method of identification, pro-

LN S e e ey

i vided that the tvpe of emission used therefor i1s In

FIVE-CORE SOLDER | accordance with those specified in Section 97.61 [for-

H\\h ! ‘ merly Section 12.111]. However, satisfaction of the

3 B 75 | e ; purpose of Section 97.87(a)(2) requires that the Inter-
e e 2T national Morse identificaiton be easily discernible by

'HIGH Hﬂl’TmCE ear using a conventional communications receiver. To

date, the experience in other radio services with such
superimposed identification indicates that a method
which provides clearly unmistakable identification and
which 1s also simple and Inexpensive has not yvet been
developed. Therefore, untl a suitable method has been
developed and demonstrated, amateur licensees experi-
menting with superimposed identification may not omit
making the required identificaton by proven conven-
| tonal methods. However, in addition to coments on the
proposed amendment to Section 97.87(a)(2), the Com-
mission invites the submission of comments and sug-
gestions on methods of superimposed identification, in-
cluding methods wusing (superimposed) emissions not
now permited by Section 97.61.

9. Authority for this proposed amendment is contained
in Sections 4(i) and 303 of the Communications Act
of 1934, as amended.

10. Pursuant to applicable procedures set forth in
Section 1.415 of the Commission's Rules, interested
persons may file comments on or before March 16,
1964, and reply comments on or before April 1, 1964,
All relevant and timely comments and reply comments
will be considered by the Commission before final action
is taken in this proceeding. In reaching its decision in
this proceeding, the Combmission may also take into
account other relevant information before it in addition
to specific comments invited by this Notice.

11. In accordance with the provisions of Section
1.419(H) of the Commission’s Rules, an original and
fourteen copies of all statements, briefs, and comments
| filed shall be furnished the Commisison.

FEDERAL COMMUNICATIONS COMMISSION

BEN F. WAPLE

Secrertary

— .

APPENDIX

Part 97 of the Commission’s Rules is proposed to be
? amended as follows:
] §97.87(a)(2) is amended to read as follows:
:

B R

$97.87 Transmission of Call Signs.
- * - * *

(2) The required identification shall be transmitted
on the frequency or frequencies being employed at the
| time and, in accordance with the type of emission
authorized thereon, shall be by either telegraphy using
the International Morse Code, or telephony, except that,
when a method of communication other than telephony
or telegraphy using the International Morse Code is

m Sﬂl'-l m m mm N. " L being used or attempted, the required identification shall

L e i ot i T - (8

For further information, check number 18, on page 110 [C"”""".-”“"""J on page 93]
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SMALL INVESTMENT..BIG RETURN

SB-33, SSB transceiver is an exceptionally
small package, but a few hours of on-the-
air operation will convincingly point up
the fact that the only thing small about
SB-33 1s its size. (and its price). Perform-
ance, on a multi-band, work-the-world
basis 1s big—operating pleasure, owner
satisfaction are in keeping.

Thissmall size—514"H, 1134"W, 104" D—
ideal for mobile—is achieved primarily by
advanced techniques—by using transistors
and diodes (18 of each) to replace vacuum
tubes in all but PA and RF driver stages.
These reliable solid-state devices offer
many other advantages; no filaments—tar
less current drain—lower internzal heat.
And because life expectancy is greai, long-
term savings on ultimately-replaceable
tubes can be substantial. There’s more

s e e e e o e . AR, T NS e L BLT W S 3T SO0 T ST T W

Please send me brochure giving full technical
information on SB-33 and accessories, VOX, car-
rying case, mounting plate, etc.

NAME

NUMBER STREE!

ZONE STAITE

For further information, check number 19,

SBE uniquely uses " Bi-lateral” solid-state
amplifiers and mixers which operate on
both transmit and receive, and thereby
reduces circuit elements and complexity,
lowers costs while maintaining perform-
ance at high level.

Each investor wants the most for his dol-
lar. Compare SB-33. Read all the fine print
carefullv! SBE gives you:

Four bands...75-40-20-15 meters

and ... built-in 115V AC power supply

and...upper or lower sideband
seiection by a front panel switch

and...a steep-siope Collins
mechanical filter

and...a built-in speaker

Here indeed 1s a small :nvesiment
with big return.

CALIFORNIA

389°°

SBE

SIDEBAND ENGINEERS

317 ROEBLING ROAD,
SOUTH SAN FRANCISCO,

An operation of Webster Manufacturing Company.

on page 110
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BETTER THAN EVER FOR '64!

INTERCEPTOR

HERE'S THE ULTIMATE RECEIVER FOR
THE SERIOUS VHF OPERATOR WHO WANTS
TOP PERFORMANCE ON AM, CW, CR SSB

Now the top favorite of VHF Amateurs every-
where, Clegg's INTERCEPTOR receiver, in 1964
offers even more spectacular performance.

The new “INTERCEPTOR B", now available at
your dealers, is a dual c~nversion 50-54 mc
receiver with a self-contained crystal controlled
converter for 144-148 mc reception. A switchable
crystal lattice filter permits extremely sharp se-
lectivity for SSB and CW as well as providing
8 KC of bandpass for strong local signals and net
operation. Both diode and product detection are
provided. Automatic and variable threshold noise
limiters function respectively for AM and SSB/CW
reception. A new electrical band spread control
provides == 1 KC to the receivers main tuning dial
for ease in tuning SSB and CW signals.

Converter input provides for 220 - 432 mc and
up, as well as for excellent general coverage of
the lower frequency bands using Clegg's new
ALLBANDER converter/speaker combination (de-
scribed to the right).

Space will not permit a complete description of
this fine new receiver, but we'd like to suggest
that you see one at your dealers or write to the
factory for complete data

(%975 GREAT NEW

NOW ADD
SUPERB GENERAL COVERAGE
3 THROUGH 30 MC
TO YOUR INTERCEPTOR RECEIVER

(Either B or Earlier Model)

The new Clegg ALLBANDER converter/speaker
combination, attractively packaged in a match-
ing cabinet, now extends the tuning range of any
INTERCEPTOR receiver to completely cover all
frequencies (with the exception 22-27 MC) be-
tween 3 and 31 megacycles.

Frequency range and preselector controls pro-
vide easy selection and matching of the desired
tuning range while the INTERCEPTOR contributes
superb selectivity, sensitivity and stability. After
adjustment to the desired frequency segment all
tuning Is accomplished with the INTERCEPTOR'S
main tuning dial.

With the ALLBANDER your INTERCEPTOR will
not only receive all ham bands between 3-30 MC
but also intermediate frequencies where many
desirable signals (WWV, Citizens Band, foreign
broadcast, etc.) are found.

Operating power is supplied by the INTER-
CEPTOR.

Clegg ALLBANDER/Speaker—Amateur
RO vt reirin e St O O s S o e A I

Visit your distributor today and see the famous Clegg family

-

ZEUS 6 & 2 meter
transmitter 185 watts
AM & CW...$745.00 amateur net

Clgy

6 meter transceiver
. . $399.95 amateur net,.

that is making VHF history. |

VENUS 6 SSB Transceiver

-
By
. -

ll"..
- W " N .

-

99er six meter B watt

85 watts PEP
, 2495.00 amateur net.

transceiver . . . $179.95
amateur net

See your Distributor or write for information.

LABORATORIES

Division of Squires-Sanders, Inc.

RT. 53, MT. TABOR, N. J.
TELEPHONE 627-6800

For further information, check number 20, on page 110
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' Qﬂutstanding SAMS Books for the A

ey —

biggest and best selection of books covering every Ham interest

| Howard W. Sams International Code Training Sys-
tem. Unique text and 33% rpm recordings teach you
code faster—and with greater speed and accuracy—
than any other method known! In just a few hours you
can be sending and receiving at 2-3 words per minute!
Special programmed charts make it unnecessag to
memorize code characters the old fashioned way. Prac
tice exercises develop sending and receiving speed up
to 22 wpm! Includes six 7" LP record sides. Speediest
system known! Order CTG-1,0only. ........ccc.... $6.95

' General Class Amateur License Handbook. A com-
plete guide, including typical questions and answers,
to prepare the novice or aspirant for the Technician,
Conditional, or General Class Amateur radio exam.
Order ALP-1, only...... P e s aae s v s sa e ases $2.50

| Amateur Radio Antenna Handbook. Tells how to
select the best antenna system for optimum perform-
ance. Gives full details on antenna theory, design, con-
struction, and application. Order AMA-1, only... $2.95

E, Amateur Radio Construction Projects. Shows how to
uild 40-80 meter band novice transmitter, 30-watt 15,
40, 80 meter transmitter, balun antenna matching unit,
crystal-controlled converters, etc. Detailed building in-
structions. Order ARP-1, only .. ... covvvnnsacessss $32.50

[:l Amateur Radio Station Manual. A superior log-
book for Amateurs! 10 Sections with indexed di-

viders; generous log space permits entries for over

1,000 transmissions; additional space for fre-
quently worked stations, special schedules, and
records; complete world-wide prefix listings.,

Order ASM-1,0nly.....coovvvuuuas

|: Ham Antenna Construction Projects. Practical guide
to custom-building your own antennas; describes all
types of arrays, installation, tuning up and testing;
shows you how to make the best use of antenna power.
ENOOF BBAS-2, OOl i sicansstisitadnss visensdaedos $2.95

So You Want To Be a Ham, by Bob Hertzberg. New
third edition of the all-time favorite for beginning Ama-
teurs. Gives latest license regs, helpful tips for learning
the code, advice on selectinﬁlfear; covers kit-buildin

and antenna systems. Order M-3,only........ SZ.HE

D Troubleshooting Amateur Radio Equipment. Shows
you how to make your own repairs. Covers faults in
receivers, transmitters, antenna systems, etc. Many
schematics of popular xmitters and receivers. Full data
on test instruments and procedures required.

Order AMP-1,0nly. ......connuuue ik e S A e s Pl $2.50

[ ] ABC’s of Ham Radio. An easy introduction to Ama-
teur radio. Prepares you for Novice exam—full informa-
tion from basic theory until ‘'you’re on the air."

o ey PR A R N $1.50

|: Handbook of Ham Radio Circuits. Complete sche-
matic diagrams and descriptions for over 50 of the most
popular amateur transmitters and receivers. Ideal for
troubleshooting and modification purposes, as well as a
valuable equipment-buying guide.

O PRIy ORI < < vvv's sosnsmaerdnle anass anh ey sssi $2.95

Transistor Transmitters for the Amateur, by Don
toner, Complete data for constructing various types of
transistorized transmitters. Shows how to build crystal
oscillator, low-power CW xmitter, power amplifier, 5-watt
CW rig (80 or 40 meters), 100-mw CW rig for CB, and
many other transistorized rigs. Order TTS-1, only . $2.95

Single Sideband Communications Handbook. De-
scribes SSB developments, circuits, equipment, tests,
measurements—only book of its kind. Hardbound.
P al DL TR A A SN i - e i $6.95

ORDER TODAY FROM YOUR SAMS DISTRIBUTOR OR
CHECK BOOKS DESIRED—FILL OUT COUPON

STATION

: _T [ — il s l . - ?
.Ir‘.l.li -; - - Al ] ".ﬂf'.' ol |
g aA00 CREERGN - 9_ "
N e e ™

mateur

L

:l 101 Ways to Use Your Ham Test Equipment. De-
scribes proper use ufgrld-drp meters, antenna-imped-
ance meters, VOM and VTVM tests, scope tests, SWR
meters, Bridge and miscellaneous tests.

T SN BRI+ 5 o« o s o k0w aan asdinaaessns A A d $2.50

Practical Ham Radio Projects, by Charles Caringella.
ircuit diagrams, parts lists, and descriptions for build-
ing 12 unique and useful ham shack devices, at the
lowest possible cost (all-band 500 W linear amplifier for
less than $75; adjustable electronic keyer for under
$10, etc.). Order ARC-1, 0Ny ...ccvvosvvessvsssves $2.50

Basic Electronics 6-Volume Series. Dynamic new
approach to the explanation of electronic circuit action
through use of unique 4-color diagrams. Vol. 1—
Oscillator Circuits; Vol. 2—Amplifier Circuits; Vol. 3—
Det. & Rect. Circuits; Vol. 4 —Transistor Circuits; Vol. 5—
Radio Circuits; Vol. 6—TV Sync & Deflection Circuits.

First 4 Volumes, order BEL-40,only.............. $9.95
All 6 Volumes, order BEL-60,0nly............... $14.95
Practical Handbooks of Interest to Hams
[ ] Second-Class Radiotelephone License Handbook. QAN-1....... $3.95
] 1st Class Rodiotelephone License Handbook. BON-1. .. ....... 495
] Dictionary of Electronics Communications Terms. COM-1...... . 395

Modern Dictionary of Electronics. DIC-2.......ovvve... soas KIS
Handbook of Electronic Tables and Formulas. HTF-2.......... 3.95
] Transistor Ignition Systems Handbook. 165-1....... S
[ ] Know Your YOM-VTVM. KVM-1.............. SO PR R K
Electronics Math Simplified. MAT-20 (2 Vols.). .......... caes 1.95
|| Two-Way Mobile Radio Handbook. MRS-1.................. 3.95
[ ] How to Read Schematic Diagrams. RSD-1............00uau. 150
] North American Radio-TV Station Guide, 1964, RS6-2......... 1.95
|| Tronsistor Substitution Hondbook. SSH-5. . . ........ ... ... 150
Tube Substitution Handbook. TUB-7..........ccoivivnnnnnn 1.50
ABC’s of Short Wave Listening. SWL-1......covvnrvinnnnns 1.95
[] Understanding Transformers & Coils. TACG-1....0uuvenvnnn, . 1.95
L ] ADC's of Tromsistors. TRA-L. . o civncevscisiniaonsesisive 1.25
[[] Understanding Electronic Components. UEC-1............... 2.95

Test Equipment Maintenance Hondbook. CTE-1.............. 295
Modern Communications Course. 3 Vols. MCN-30............1295
Design & Operation of Regulated Power Supplies. RPS-1...... 2.95

Electronic Component Tests & Measurements. TMM-1......... 295
RF Interference Control Hondbook. RIC-1. . . ... ........095

HOWARD W.SAMS & CO., INC.

I 000

B Order from your Elecironic Parts Distributor, or =
B mail to Howard W, Sams & Co., Inc.,, Dept. CQ-3 ol
B 4300 W. 62nd S51., Indianapolis 6, Ind. - 2
: Send books checked above, or following: =
= (Order Nos.): =
2 [
$ enclosed
: "] Send FREE Sams Booklist =
L 1
B Name F]
: i
B Address [l
3 L ]
B ciy Zone— State "

Eenoss sasnassrasemec = =n = s ol
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700 Conservative
Watts on 20 Meters

BY E. H. MARRINER?*, W6BLZ

This 700 watt final designed for 20 meter operation can be operated
Class C for c.w. or ABi for s.s.b. operation. The total cost is kept down
by the use of surplus components.

His amplifier is designed for the 20 meter
I DX man and is driven by the Hetrociter.!
It is a 20 meter 700 watt c.w. ampliher
that can be driven Class C at high efficiency or
run Class AB; at reduced output. There is noth-
ing new or spectacular about this amplifier ex-
cept that it is specially filtered to prevent TVL
The power supply for it was made from surplus
parts at great economy; thus the rig is large.
Several vears ago | disposed of all my high
power equipment. It was small compact trans-
ceivers for me from here on out. It didn’t take
long with my lower power rigs to find out that
| just wasn't getting through to the DX. I started
collecting parts, as I would see them on the
surplus market, for that last high power rig.
With the availability of a high voltage trans-
former at a very low price we were over the
worst hurdle and construction began.

*528 Colima Street, La Jolla, California.
iMarriner, E. H., “The Hetrociter,”” CQ, April
page 20,

1963,
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Construction

Lay out the parts and shielding on an 8 X 17
% 3 inch aluminum chassis. The side shielding
must be high enough to clear the top of the 4-
400A heat sink by at least 2”. The top cover
can be pounded out a little above the tube to
increase the distance. Using an 834" high panel,
there is plenty of clearance even when the tube
socket is mounted on 2" spacers. To begin, cut
out the hole under the tube socket as large as
possible with a hole saw, or whatever means
available, to get good circulation of air up under
the tube. The photographs under the chassis give
a good i1dea where partitions for shielding can
be placed, and there is plenty of room. On the
topside make an aluminum shield box for the
grid tank circuit that will not touch the 4-400A
tube.

The grid coil i1s mounted and tuned with a
grid dipper before putting the panel on. The link
coil is fastened on the coax connector which is
mounted on the front panel and comes up along-
side the grid coil when in place. Note that the
grid tuning capacitor 1s insulated from ground,
as 1s the input coupling capacitor in series with
the coax line.

All of the bypass capacitors are returned to
a common ground line across the base of the
socket made from #6 bus bar wire. The trans-
former leads to the filament were fed through
the shield by using insulated bushings and insu-
lated #10 wire.

A close up shows the interior of the input shielded
compartment and the neutralizing capacitor mounted
on the rear wall. The plate tank tuning capacitor, Cg,
is an oversized surplus unit and may actually be smaller
in size. Note the grounding clips on the 4-400 socket,




Although large by current standards, the 700 watt
linear presents a neat and clean appearance with its
minimum number of controls. The small meter reads
grid current while the two below read plate voltage
and current. Amplifier controls from |. to r. are GRID
TUNING, PLATE TUNING and cCouPLING. R. f. input is
through the connector and cable to the left of series
input tuning capacitor C,.

Atop the “"W6BLZ Special” receiver sits the 20 & 15
meter preamp described in Oct. ‘63 CQ. The receiver,
a c.w.-s.s.b. only design, will be seen shortly in CQ.

Power Supply

The power supply is built on a steel California
Chassis HD-12, which measuers 122 x 17 X 4
inches. The panel is made from “&” aluminum
15v2" high,

Surplus parts vary in shape and size, so lay
out the parts on the chassis the best way possible.
The 3B28 rectifier sockets are mounted on mi-
carta and raised above the chassis on 2" porce-
lain standofifs. For the filament wires to the rec-
tifiers, punch a 2" hole in the chassis and put
in an insulated bushing. Cover the bus bar with
teflon sleeving if possible.

The multplier for the high voltage meter
should be on the hot side and the meter on the
ground end. If individual resistors are used to
make up the multiplier mount them on glass
boards. Be sure to use bleeder resistors across

the power supplies and always discharge each
power supply by shorting them through a 10K
resistor before working on the power supply.
Always pull the a.c. plug from the wall.

The power supply voltages should be 2700
volts d.c. no load, 480 volts, and bias, adjustable
from —100 to —220 volts d.c. In Class C opera-
tion the bias potentiometer will always be turned
full on. The grid return is through the v.r. gas
regulator tubes and no grid resistor is necessary.
In Class AB; there is no grid current and the
low wattage bias potentiometer is adequate.

The current through the regulator tubes can
be adjusted by inserting a milliameter at the
points marked X in the ground end of each
string and adjusting resistors Ry and R» so that
no less than 10 and no more than 25 ma flows.

The relay, Ky, shown in fig. 2, simply parallels

F’I.
il

Z-50

Fig. 1—Circuit of a 20 meter 700 watt final that may be operated Class C or AB; simply by adjusting
the bias control in the power supply. All fixed capacitors are of the disc ceramic type unless otherwise
noted. Capacitor values less than one are in mf greater than one, in mmf.

Cy C—7.5—100 mmt, Hammarlund HFA or equiv.

C3—2-10 mmf nevutral. cap., disc plates 1'4" dia.

Cs—100 mmf variable with 0.08" spacing.

Cs—500 mmt broadcast type variable.

Cs—.005 mf, 5 kv, 11 amps at 1 kec. Surplus, Cornell
Dubilier 173A-6L.

Li—3 t of 14" Air Dux #1010, placed on the cold end
of Lj.

Ly—12 t of 1%" Air Dux #1010.

Li—7 t of ¥’ copper tubing, 2%" dia., %" between
turns,

Ly Ls—7 t F12e., %" dia., 7" long.

PCy—35 t of ¥14, wire spaced, wound around 3 parallel
100 ohm 2 watt resistors.

RFCy—Ohmite Z-7, 44 uh., 1 amp, 3-20 mc.

RFCy, RFC;—Close wound =20 e. on X, X 1%" long
form.
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Fig. 2—Circuit of the power supply used to operate the 700 watt 20 meter final amplifier. No attempt
was made to conserve space and maximum use was made of surplus components.

Cy Ca, C3, C4—.001 mf 1 kv disc ceramic.

Cs—.005 mf 2.5 kv disc ceramic.

h, 12—=117 v. pilot lamps.

Ki—See text.

L1—10 henry 40 ma filter choke.

L2—10 henry 80 ma filter choke.

Ly—7 henry 300 ma filter choke, 4 kv insulation. Stancor
C-1413 or equiv.

Ry—10K, 20 watts adjustable wire wound resistor.

R2—10K, 50 watts adjustable wire wound resistor.

Ri3—Multiplier for 3 kv meter,

S2. The relay coil used has to be determined by
your remote control circuit and may be omitted
if desired.

The diodes CR; to CRs must have a p.i.v.
rating of at least 1200 volts. Since the IN1964’s
have a 400 volt rating three may be used in each

" R Y N T RR
tttttttttt FEFER R E ¥

- "'.- B

Top view of the power supply showing the general lay-

out. A bleeder is located under the perforated shield

above the meters and the filter choke is in the front
right corner.
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S1—D.ps.t., 20 a. heavy duty toggle switch.

S—D.ps.t., 10 a. toggle switch.,

11—270-0-270 at 20 ma. Chicago Trans. Co. PU-20-S or
equiv,

T7—325-0-325 at 55 ma. Stancor PC-8407 or equiv.

T3—2700-0-2700 at 350 ma. Available, surplus from
J. J. Glass Co., 1624 S. Main St., Los Angeles 15,
Calif. ($25.00).

T4—2.5 v. at 10a. 10 kv insulation.

CR;-CRy—1N 1694,

CRs-CRg—Three 1N1694’s in each leg. See text.

leg. If desired four type IN3563’s may be used,
one in each leg of the bridge. Of course, these
are more expensive,

Neutralization

When the wiring is completed, insert the 4-
400A tube into its socket, making sure the little
metal clamps secure the base to ground. The first
testing is done with all of the power supplies
disconnected. Just light the filament to the 4-
400A and connect a 50 ohm dummy load to the
output. Feed in a signal from the exciter until
there is an indication on a field strength meter
held up close to the final tank coil. Resonate
the grid coil and series grid coupling capacitor
for maximum indication. Set C; to maximum
capacity and vary Cy for resonance. If there is
not enough signal, screw the neutralizing capa-
citor closer together. Watch the f.s.m. and at
the same time start to back off on the neutraliz-
Ing capacitor. A point should be reached where
there is no feedthrough signal: this is the neu-
tralized position to leave Cs. If you cannot go
through a null and the feedthrough continues to
decrease when the neutralizing capacitor is fully




A bottom view of the 700 watt
amplifier shows the method of
shielding. The bottom left com-
partment shows the base of the
4-400 and the common bus for
joining all the by-pass capacitors.
The filament transformer is in the

center section with the TVI filters

for the a.c. line and the d.c. feeds,

The bandpass filter in the output

is on the right. Note that both

coils are shielded from each other
and at right angles.

apart, the disk will have to be cut down. The
neutralizing capacitor was 13 inches in dia-
meter and it had to be cut down to 1% inches
so that 1t would go through a null as the disk
were screwed closer together. They must not
be brought closer than 3 of an inch or r.f. arc-
ing might take place.

Testing

After the amplifier has been neutralized hook
up the power supply and keep your hands out
of it! Before turning on the high voltage, make
sure that the bias control is set for at least —200
volts of bias on the 4-400A so that it will not
draw too much plate current when there is no
excitation. After the amplifier i1s operating, try
decreasing the bias with no excitation. You will
notice the plate current will increase as the bias
goes down. As vou approach the AB; condition
the i1dle plate current should be at 85 ma. This
should be accomplished with —130 to —150
v.d.c. of bias. When operating Class C condition
with no excitation there will be no plate current.

With excitation the grid current should read
about 18 ma for Class C operation. With the
high voltage on, dip tuning capacitor Cy. If it is
lower than 200 ma, decrease the loading capaci-
tor C; and re-dip C4. Repeat this process until
you have loaded out to 300 to 350 ma. If the
dip becomes broad, do not increase the loading
beyond this point. The position of C4 should be

about 30 mmf, while C; will be about 450 mmf.
If it appears to be less than this value, cut off
one turn from the copper tubing.

Band Pass Filter

You may wonder why the band pass filter was
installed on the chassis. Every precaution was
taken to make this a TVI free amplifier. This
filter attenuates both the high and the low fre-
quency signals other than the band for which
it was designed. This is a good idea because any
spurious signal will be attenuated and also the
second harmonic signal will be knocked down.
Getting off to a good start makes it easier for
the regular low pass filter to do its job. By good
tight shielding and filtering of all leads coming
out from the chassis by the use of Ohmite Z-50
r.f. chokes there should be no TVI.

Using this filter, the second harmonic will be
down 31 db and the third down 48 db if there
Is no coupling between Ly and L;. Make sure
the one coil 1s mounted 90 degrees from the
other to prevent coupling. Disk ceramic capaci-
tors were used in the filter because they were
obtainable at 1000 working volts. Mica values
only go to 600 volts and it is possible with a
high s.w.r. for the line voltage to exceed this
value.

Running high power, attenuation from 700
watts has to be quite substantial to prevent TVI

[Continued on page 98]

Top view of the 700 watt 20 meter

amplifier shows the input tank shield

in front of the 4-400 and the pi-net-

work on the right of the chassis.

Note the use of a heat sink type
plate cap on the 4-400.
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The Remainder

Of The Sunspot Cycle

Minimum Predicted in Thirteen Months

BY GEORGE JACOBS*, W3ASK

it will reach its minimum rvalue.

HE vear 1958 went down in scientific his-

I tory as the vear in which the most intense
solar cycle ever recorded reached its peak.
Rising rapidly from its beginning during April,
1954, the present cycle, the 19th recorded since
daily telescopic observations of the sun began

in 1755, reached an unprecedented peak of 201.3
during March, 1958. The previous record of

*ProracatTioNn Editor, CQ.
tJacobs, G., and Leinwoll, S., “The Sunspot Story, Cycle
19; The Declining Years,” CQ, April, 1961, p.26 (Part
1): May, 1961, p.36 (Part 2): and June, 1961, p.44
(Part 3).

A limited number of reprints of the complete article
bound into a 28-page booklet is available from the CQ
Circulation Dept. for $1.00 per copy, postpaid.

j n early 1961, CQ jeatured a 3-part article entitled “The Sunspot
Story, Cyele 19; The Declining Years.” Written by CQ’s Propagation Editor
George Jacobs and Stanley Leinwoll, this is one of the most comprehensive
articles written on the subject and it has become a classic in its field'. Much of
what was predicted in this article concerning shortwave propagation conditions
and the ionosphere has come to pass. Now, with the end of the present cycle
in sight, W3ASK takes a closer look at the cevele in an attempt to predict when

158.6 was recorded during the 3rd cycle in May,
1778.

Since March, 1938, the present cycle has been
declining at a steady rate. The progress of Cycle
19 to date is shown in tabular form in Table I,
and graphically in fig. 1. The latest available
smoothed sunspot number, centered on June,
1963, is 28.

Prediction For Minimum Of Cycle

For the most part, predictions of sunspot ac-
tivity are based upon statistical analyses of one
form or another of the previously recorded 18
cycles. As a basis for predicting the behavior of
the remainder of the present cycle, the author
chose the following charac-

TABLE 1

Values of smoothed sunspot numbers observed

estimated sunspot numbers.

teristics of previous cycles for
examination:

during Cycle 19 and
predicted for the remainder of the decline. Italie figures indicate future

1. The time required for

Year 1954 19556 1956 1957 1958 1959 1060 1961 1962 1963 1964 1965 each cycle to decline from
Month ad maximum to minimum val-
Jan 14 89 170 199 179 129 80 45 29 18 .
s - ues of smoothed sunspot
P e | 16 98 172 201 177 126 76 42 30 17 7 e "
Mar ... .. 19 109 174 201 174 122 69 40 30 16 6 nUmMOETS.
RSt o L. 8 23 119 181 197 169 120 64 39 29 15 5 2. The length of each com-
jhln:f 4 29 127 186 191 165 117 60 39 29 14 plete cycle from minimum
i 4 35 137 188 187 161 114 56 38 28 14 -
Jul iy 40 146 191 185 156 109 53 37 26 13 ‘o ”“T‘“"“”’_" .
Aug 7 46 150 194 185 151 102 53 865 24 13 3. The time required for
Sep 8 B55 151 197 184 146 98 5§52 33 22 12 each cycle to decline from
Oct ..... 8 64 156 200 182 141 93 51 31 21 11 e . '
Nov 9 73 160 201 181 187 88 81 30 20 10 4 “"‘f”thfd sunspot number
Dec 12 81 164 200 180 132 84 49 30 19 9 of 28 (the most recent
| number recorded for the
26 o CQ e March, 1964
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Fig. 1—Progress of Sunspot Cycle 19 for April, 1954

through May, 1963. At A, the start of Cycle 19, in

April, 1954, the smoothed sunspot number was 3. The

peak of Cycle 19 occurred at B, when the smoothed

sunspot number was 201, in March, 1958. At C, the

latest value observed, June, 1963, when the smoothed
sunspot number was 28.

present cycle), to a minimum value.
4. The smoothed sunspot number at the mini-
mum of each cycle.

The following are the results of this 4-point
study:

1. The descending period from maximum to
minimum of all previously recorded cycles varies
between 4 and 10.2 years, with an average of
6.7 years, Using this average value as a basis,
the minimum of the present cycle should occur
6.7 vears after March, 1958, the date of maxi-
mum. This results in a predicted date of mini-
mum of November, 1964,

2. The duration of previous cycles from
minimum 1o minimum varies in length from
9 to 13.6 vears, with an average span of 11 years.
Based on this average value, the minimum of the
present cycle should occur 11 vears after April,
1954, the starting date of the cycle. This results
in a predicted date of minimum of April. 1965.

3. The time it took for previous cycles to
reach a minimum from a smoothed sunspot nu n-
ber of 28 varies between 10 and 53 months,
with an average of 23 months. Using this average
value, the minimum of the present cycle should
occur 23 months after June, 1963, the date on
which a smoothed sunspot number of 28 was
observed during the present cycle. This results
in a predicted date of minimum of May, 1965.

4. The minimum value of smoothed sunspot
number observed during previous cycles varies
between 0 and 11.2, with an average value of 5.

Based upon the above analysis, the present
cycle is likely to reach a minimum value of 5
by the following dates:

November . . ... 1964
7 SR SIS (|
My . ... 1965

Although present sunspot predictions are
based upon empirical methods developed from

\_\
o e
o
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Fig. 2—Predictions for the remainder of Sunspot Cycle

19. At A, a smoothed sunspot number of 28 is pre-

dicted for June, 1963. The minimum of Cycle 19 is

predicted to occur during April, 1965, shown at B,
with @ smoothed sunspot number of 5.

the behavior patterns of previous cycles, there
is an observable pattern on the sun itself that
makes it possible to predict the final stage of a
cycle with a good degree of accuracy. This is
the drift pattern of spots from high solar lati-
tudes towards the equator of the sun, as the
cycle progresses.

At the start of a new solar cycle, sunspots
first break out in two zones, 25 to 35 degrees
north and south of the sun’s equator. The mag-
netic fields surrounding the spots of the new
cycle are reversed in polarity from the fields
surrounding the spots of the old cycle. As the
sunspot cycle progresses, the zones in which the
spots occur slowly drift towards the eguator by
about two degrees a year. By sunspot maximum,
most spots break out at about 15 degrees, and
by the end of the cycle, the sunspots nearly touch
the solar equator. For a period between a vear
and 18 months, both the new and the old cycles
overlap. with spots of the new cycle seen in high
latitudes, while the few remaining spots of the
old cycle break out near the equator. The date
usually assigned to the end of the old cycle and
the beginning of the new one 1s when the spots
of both cycles are equally numerous.

The first spots of the new cycle were observed
at 34 degrees on the face of the sun during
September and October, 1963. Based on this
observation, the end of the present cycle and
the beginning of the new one is most likely to
occur sometime between October, 1964 and
April, 1965, which compares closely with the
span of dates predicted from the statistical
studies made above.

Figure 2 graphically depicts the author’s pre-
diction for the remainder of the present sunspot
cvcle. A minimum value of 5 is predicted to oc-
cur during April, 1965, the date most favored
by the author2. According to the analyses dis-
cussed here, however, the end of the present
cycle and the beginning of the 20th sunspot
cycle may occur as early as October, 1964 or as
late as May, 1965. The italic values in Table 1
show the sunspot numbers predicted for the re-
mainder of the cycle in tabular form. [

*This alters only slightly the prediction of a minimum
date of May, 1965 made by the author three years ago
in “The Sunspot Story, Cycle 19, The Declining Years."
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An Inductively Coupled
4 Element 14 Mc. Beam

BY RONALD LUMACHI*, WB2CQM

This single-band beam is easily constructed using an interesting com-

mercial product called a “NuRail” aluminum cross. No tuning adjust-

ments are necessary with the inductively coupled arrangement used and

the effects of weathering are held to a minimum. This rugged lightweight
beam has the added advantage of low cost.

ONFLICT with QRM almost entirely elimi-
C nates the use of the dipole-type radiating
system for reliable and consistent com-
munication. When means permit, both financial
and physical, the amateur will turn to the com-
mercial antenna market for the directive beam
array. In almost all cases, the commercial unit
is a dipole with the lines of radiation reinforced
and projected forward through the use of direc-
tor-reflector combinations. For maximum trans-
ferral of r.f. potential, an antenna cut to the half
wave or longer at the desired frequency will pro-
vide superior propagation characteristics.

For those interested in home brewing a light
weight, efficient and flexible array for maximum
energy transfer, consideration should be given
to this 20 meter inductively coupled vagi mono-
bander project.

Boom Construction

A 30, 158" outside diameter boom (%4~ wall)
was chosen to provide a higher characteristic
impedance (due to the larger spacing) and con-
sequently a lower Q resulting in additional band-
width. The boom was constructed from a 20" and
12" length of tubing. The shorter length was cut
into two 5 sections and butted to each end of the
longer section. The remaining two foot segment

*73 Bay 26th Street, Brooklyn 14, New York City.

Looking up at the driven element of the 20 meter

inductively coupled beam shows the coax entering the

driven element and feeding the Minibox mounted on
the boom.
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Fig. 1—The element lengths and placement for the 20
meter beam are shown above. Each of the elements are
secured to the boom by NuRail crosses. The special
mounting for the driven element is detailed in fig. 2.

was halved and split lengthwise forming four
half shells. Two muffler clamps over each butt
and shell completed the extension. For additional
sag support, a length of nylon rope was attached
to the boom ends and supported about 6 feet
above the mast boom clamp. (see photo)

T'he boom i1s mounted to the mast at the center
of balance using either a home brew NuRail
cross!, or the Cesco boom mount. An element
spacing of 10" was chosen for the normal installa-
tion as shown in fig. 1.

Director and Reflector

The director and reflector elements are con-
structed of aluminum tubing of 0.058” wall thick-
ness and telescoped to half wave dimensions.
Two 6" lengths of 138" tubing were inserted 1 to
2 feet into a 12’ length of 12" tubing. Where
each element tube was telescoped, a lengthwise
slit was made in the larger tube and securely
fastened with hose clamps for a good mechanical

I Available from Whitehead Metal Products, P.O.B. 102,
Carteret, New Jersey.




View of the complete beam shows the six foot vertical
mast above the 30 foot boom. This anchors the 38"
nylon rope that supports the boom ends.

bond. A NuRail aluminum cross supports the
elements at the center. Ten foot lengths of stand-
ard TV masting, 14" in diameter, were tele-
scoped into the 138" units and adjusted to
electrical length resonant at the operating fre-
quency. The lengths of the reflector and direc-
tors, as well as the spacings are shown in fig. 1.

Driven Element

The driven dipole element support presented
a problem in home brew construction since the
elements (unlike the directors and reflector) had
to be lifted above ground. Several methods were
considered and met with various degrees of suc-
cess. For example, a 6" length of 12" diameter
polystyrene rod was purchased for its insulating
qualities. However, this method proved short
lived because of the brittle nature of this mate-
rial. The first strong wind found both elements
on the ground since the strain was too great
for this support.

Since the current is highest and voltage mini-
mum at the point of feed, it was decided that
wood might serve well because of its inherent
strength. Although wood is an extremely poor
insulator where high voltage is concerned, it has
proven satisfactory in this high current appli-
cation.

To preserve the wood, a coating of creosote
was applied and later a heavy application of var-
nish further insulated the wood from the drying
tendencies of the weather. This additional pro-
tection insured that the wood would retain its
resiliency and strength.

A length of 158" dowel (4 to 6') was inserted
in a NuRail cross so that it was secured at its cen-
ter. A thin aluminum shim was forced into place
to insure that the set screws of the cross would
truly lock the wood in position without burrow-
ing. Each dipole leg was attached to the wooden
support using three spaced aircraft type hose
clamps. This is illustrated in fig. 2.

The line to couple to the driven element is
shown in fig. 3. It is 16" long (approximately a
Y4 wavelength) and is made from RG-8/U cable.

Fig. 2—The driven element is
secured to a 13" wooden

The shield and conductor at the two extreme
ends are soldered together and covered with elec-
trical tape. The shield, at the exact center of the
stub, is cut through and peeled away into two
separate connections. Care should be exercised
to prevent the polyfoam insulator and center
conductor from being damaged. The transmis-
sion line, from the transmitter, is terminated at
these two separately gathered ends. A small mini-
box is attached to the boom and the gathered
ends of the coax shield connected to the center
conductor of two SO-239 connectors through
short lengths of cable and PL-259 plugs as shown
in fig. 2. A third SO-239 was insulated above
ground by the use of polystyrene sheeting and
short leads connected internally from the two
center conductors of the SO-239’s to the center
conductor and shield of the third insulated
S0-239. Subsequently, the transmission line was
terminated at this SO-239. The Minibox"was used
for convenience and rapid disassembly, but can
be eliminated should direct connection to the
stub gatherings be desired.

The completed stub was slipped inside the
driven element. No further connections were
required. A thermos cork was fitted into the in-
put ends of the driven element tubing and a hole
drilled in each cork (27) to allow the coax to

View of the boom end with the director coupled on

by the use of the NuRail cross. The cross, identified

as a =10, is chosen for 14" pipe which provides open-
ings of about 13" in diameter.

@ 30 Nu Rod Cross
-

15 Dowel

=~ ]

dowel which is passed through |

the NuRail cross. This is approx-
imately the outside diameter of

14" pipe (1.691). The ele-
ments are secured to the dowel
by aircraft type hose clamps.
The inductive coupler, made
from RG-8/U, is inserted into
the driven element through 2"
holes in the inside corks (not
shown.)
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Fig. 3—Wiring and construction of the simple inductive

element made from RG-8/U. The feed point may be

connected directly to the coax or through a Minibox
as shown in fig. 2.

pass through. The cork prevents water accumu-
lation since the extreme ends of each element
are also shut off with cork to reduce the wind
noise and surface area wind resistance.

Conclusion

The input impedance reflects 50 ohms but
varied slightly with respect to height above
ground. Power transfer is extremely efficient due
to the transmission line-antenna match. Since all
r.f. i1s induced in the driven element, gradual an-
tenna impedance changes, found in the gamma
and T matches due to the corrosive tendencies
of the weather on the physical connections, are
of no concern in this installation.

The use of aluminum technique throughout
keeps the weight to a minimum and results in an
array far stronger than its commercial counter-
part. Should smaller diameter tubing be con-
templated, the Q of the antenna would naturally
be affected. Thinner diameter tubing would

necessarily reduce the antenna’s bandwidth.
Rapid s.w.r. change with minor frequency ex-
cursions results from decreasing the bandwidth,

Needless to say, the unit can easily be re-
telescoped for 10-15m operation when propaga-
tion favors this portion of the spectrum. The cost
factor is much lower for the home brew unit
and will provide the operator with that immeas-
urable satisfaction when questioned about the
quality signal by the DX station. ]

Parts List

f4—Ilengths, 12" X 12" x 0.058” wall alumi-
num tubing.

T4—Ilengths, 12" x 138" x 0.058” wall alumi-
num tubing.

8—10" lengths of 1¥4" TV masting.

T4—*10 NuRail crosses for 14" pipe (5 re-
quired if cross mast mount is contem-
plated).

F1—=20" length 156” O.D. x %4 " wall thickness
aluminum pipe (for boom).

71—12" length 158” O.D. x Y4"” wall thickness
aluminum pipe (for boom).

12—214" aircraft type hose clamps.

6—3%2" aircraft type hose clamps.

|0—Thermos corks.

|—Small Minibox (optional).
3—S0-239 connectors (optional).
2—PL-259 connectors (optional).

f Available from Whitchead Metal Products, P.O.B. 102,
Carteret, New Jersey.

What's Your 4.1.Q.2

BY KENNETH W. “JUDGE” GLANZERT, K7GCO

Think you know a bit about that most talked about piece of ham gear, the
antenna? Well then, what say you tackle the little quiz below and compare
your answers to ours. No cribbing allowed!

1. The basic impedance of a dipole is 72
ohms only at: (a) all quarter wave multiples:
(b) all half wave multiples, above electrical
ground.

2. If a dipole is at such a height where its
impedance is 50 ohms what will the impcdance
be if the radiator is changed to a folded dipole,
maintaining the same height?

3. With the dipole in Question 2, what will
the impedance be if it is changed to a folded
tripole (three wires)?

4. How much gain in db is realized from 2
half waves in phase? (a) 1.0; (b) 1.5; (¢) 1.9;
(d) 3.0.

5. What is the general range of the imped-

*Antenna Intelligence Quotient.
202 S. 124 St., Seattle 88, Wash.
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ance at the center feedpoint of 2 half waves in
phase? (a) high: (b) low.

6. If a quarter wave of open-wire line is
connected to the center feedpoint of 2 half
waves in phase, what configuration of antenna
tuner will best match the impedance at the end
of the feedline? (a) series (b) parallel.

7. What is the s.w.r. on a 50 ohm feedline
that is terminated with a 100 ohm load: 1.0;
1.5; 2.0; or 3.0:17

8. What i1s the s.w.r. on a 50 ohm feedline
terminated with a 25 ohm load: 1.0; 1.5; 2.0;
or 3.0:1?

9. Will an accurately calibrated s.w.r. bridge
at the end of say 100 feet of feedline actually
read this value?

10. Does tuning a feedline change the s.w.r.?

11. The most important point for impedance




matching insofar as transfer of power is con-
cerned is: (a) at the antenna; (b) at the end
of the feedline.

12. Is the reflected power as read on many
s.w.r. bridges actually lost?

13. What impedance value will a bridge read
at the end of a quarter wave of 300 ohm line if
the other end is open (no load): (a) 75;
(b) 150: (¢) 300; (d) 450; (e) none of these.

14. When stacking beams vertically, increased
gain occurs as a result of the plane pattern be-
coming sharper in the (a) vertical pattern:
(b) horizontal pattern.

15. What is the approximate additional gain
in db of stacking two 3-element beams at an
optimum spacing of 5 wavelength: (a) 2.0;
(b) 2.4; (c) 2.9; (d) 3.3.

16. If the vertical spacing of two horizontal
beams is increased beyond the optimum spacing.
the width of the main free-space vertical lobe
decreases substantially. Does the gain increase?

17. We have two typical 2-element vagis, one
with a large diameter low-Q parasitic element
tubing and one with small diameter high-Q
tubing. Both are tuned for maximum gain.
Which one will have the highest gain?

18. If a cubical quad is fed such that the
polarization is vertical, will its angle of radiation
be: (a) higher; (b) lower, than if were hori-
zontally polarized at the same height?

19. What is the approximate gain relationship
in db of a cubical quad driven element com-
pared to a regular dipole: (a) 0; (b) I; (¢) 2;
(d) 3; (e) 4.

20. Does increasing the gain of a horizontally
polarized yagi lower the angle of radiation?

21. If a dipole and a yagi are erected at the
same height will they have the same angle of
radiation?

22. The average ground is more lossy to:
(a) horizontally; (b) vertically polarized waves.

23. Will the angle of radiation from two

stacked beams be lower than that of the top
beam alone?

ANSWERS

1. Actually both are right, but (a) is more
right as 72 ohms is repeated every quarter wave
in height.

2. A folded dipole will raise the impedance
4 times, or to 200 ohms in the case cited.

3. A folded tripole (three wires) will in-
crease the impedance 9 times. Thus from Ques-
tion 2 and 3, we see that the impedance rises
as the square of the number of wires used.

4. (c) 1.9 db.

5. High impedance, as the feedpoint is at a
current minimum and a voltage maximum.

6. Antenna feedpoint is a high impedance
and feedline is quarter wave, thereby presenting
a low impedance to the tuner. A low impedance
series tuning configuration is required to match.

7 & 8. The s.w.r. is 2:1 in both situations
since the existing mismatch i1s in a 2:1 ratio In
both cases.

9. No, as resistive losses in the coax will
decrease the amplitude of the reflected com-
ponent and s.w.r. bridge will read a lower value
of s.w.r.

10. No. Tuning a feedline is the process of
matching the impedance at the end of a feedline
with an antenna tuner or pi network. Actually
all feedlines are tuned in one sense regardless
of s.w.r.

11. At the end of the feedline. No matter how
good the match is at the antenna, the antenna
tuner or pi-network must match the impedance
presented at the end of the feedline or no trans-
fer of power will occur.

12. No. A small percentage of it is lost due
to the I°R losses in the feedline, which will vary.
All the reflected power does is create standing
waves on a feedline and if it were all lost there
would be no standing waves.

13. (e) None of these. A dead short or zero
ohms will be read by an impedance bridge at
the end of a quarter wave line with no load at
the other end.

14. (a) Vertical pattern. Vertical stacking
sharpens the vertical pattern.

15. (¢) 2.9 db.

16. No. The gain stays about the same even
though the vertical pattern narrows. The side
lobes increase in amplitude.

17. In parasitic arrays the highest gain 1Is
realized with the highest-Q parasitic elements
but at the expense of bandwidth.

18. (b) Lower. In the ideal case, vertical
antennas always have one lobe next to the
ground. In the case of a lossy ground, phase
shift suffered by the vertically polarized wave
will raise the angle of radiation to about the
same angle of the horizontally polarized wave
when both are above a wavelength in height.
However the vertically polarized wave is at-
tenuated more at the point of reflection which
results in the horizontally polarized lobe being
stronger.

19. (b) 1 db.

20. Yes. Higher gain results in a sharper verti-
cal pattern. Graphical analysis (multiplying the
free space vertical pattern by the reflection
factor for that height) will show a resultant
lower angle of radiation,

21. No. Sharpness of the vertical pattern also
controls the final angle of radiation for a given
height.

22. (b) Vertically polarized waves.

23. No. For normal stacking distances the
sharper vertical pattern of both will not lower
the resultant angle of radiation as low as the
angle of the top beam alone, but the top beam
also has a high angle lobe of fair amplitude.

Scoring

(-5 Below average.

6-10 Average.

11-15 Good.

16-23 What did you say your name was . . .
Kraus?
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The Class U Linear Amplifier

BY D. O. MANN*, W6HLY/W3MBY

Part |

The Class C linear, also known as the ZL linear, was first introduced in

the CQ Sideband Handbook but no detailed explanation of its operation

was included. However, it aroused enough curiosity on the part of some

amateurs to cause them to investigate further. Below, in Part |, are the

theoretical results of W6HLY’s experiments. Part Il will cover the con-
struction and adjustment of a Class C linear amplifier.

CoOUPLE of vears back the CQ Sideband
A Handbook introduced the Class C Linear
amplifier, also referred to as the ZL
Linear. The Handbook article was very modest
in describing (almost naively) that some new-
comer to s.s.b. hooked an exciter to his c.w. rig
and found that it worked! W6TNS doesn’t seem
the type to be satisfied with such simplified
reality, but for some reason no explanation of
circuit was given. It did, however, serve to
arouse the curiosity of several amateurs beside
myself. Those who stuck with the idea long
enough to solve the “debugging”, considered it
well worth the effort. Since most, if not all, of
the sideband homebrew these days is confined
to linear amplifiers, a quasi-technical discussion
of the Class C circuit, its design and adjustment
should have general interest.

What Is 1#?

Referring to fig. 1, it will be noted that this
amplifier, a Class C Linear, i1s only a slightly
modified version of the standard c.w. Class C
power amplifier with clamp tube for key up
condition or protection against excitation failure.
Tube V, is a tetrode power amplifier and V2 a
tetrode clamp or screen grid modulator. Earlier
versions of the circuit had triode clamp tubes,
but in W6TNS's later articles the tetrode ap-
peared and is superior to the triode in control of

———

'Cnmmander-f.g.N._(Eet.]. 1435 Sunny Crest Drive,
Fullerton, California.

E Ot

Fig. 1—Functional schematic of a Class C linear ampli-

fier. Control R, allows adjustment of the bias for V,

without disturbing the qain setting of Ry, for Vj. The
functions of Ry and Rs are discussed in the text.
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static current. The principal difference in the
use of this circuit as a linear amplifier is that the
clamp tube is never allowed to be cut-off, (de-
termined by the settings of Rz and Ry) as it is
for c.w,

The principal advantages of the circuit over
other linear amplifiers are: 1. High p.e.p. effi-
ciency (80-85% plate efficiency); 2. Linear drive
loading; 3. Does not require “stiff” regulated
screen and plate supply voltages nor is a bias
supply required. 4. Low driving power required
(20 db nominal power gain); 5. Intermodulation
distortion for two-tone drive is approximately
30 db below maximum p.e.p. when properly set
up (without feedback per lab tests).

Advantage 5 simply states that these advan-
tages can be had without any more distortion
than other linears normally exhibit in amateur
operation. Later on, it is hoped, the reader will

understand and appreciate these statements more
fully.

Circuit Operation

Believe it or not, from discussions on the air
and with some associate engineers, there is con-
siderable divergence of opinion on the operation
and capabilities of this circuit. Much of the
minor indifference and doubt is believed due to
lack of familiarity with and to preconceived
notions associated with Class C amplifiers. Most
of these notions persist because, for the last 30
years or so, Class C amplifiers could only be
used for c.w. or high level a.m. finals, harmonic
amplifiers or oscillators, but never as linears!
In other words, any amplifier biased beyond
cut-off just won't respond to small signals and
thus either is not linear or else it must actually
be operating Class B, not Class C. None of
these concepts are entirely wrong as we shall
see, but they don’t apply generally because we
do not have the ordinary fixed bias, fixed screen
voltage Class C case here.

For a brief run-through on the circuit opera-
tion refer to fig. 1 again. When no r.f. excitation
is applied, no grid current in ¥, means no cur-
rent in Ry, R», or Rz so the grid of V2 is at
ground potential. Resistor R; is adjusted so the
screen grid of Vs is sufficiently positive to cause
a large plate current through V2. The voltage
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Fig. 2—Class C linear amplifier graphical dynamic
characteristics.

drop, due to this current through Rj, results in
a very low voltage at the plate of Vs and the
screen of V. With low voltages on both grids
of V', a static plate current, similar to what V4
would draw as a dual grid zero bias triode, flows.

Upon application of r.f. excitation, the voltage
E. drives the grid of V, positive, the grid current
charges 'y and builds up negative bias voltage,
E.1, which discharges (leaks) through the re-
sistor network R;, R> and Rs,—routine. A por-
tion of the negative voltage, E.;, from Rg, re-
duces the large plate current of V- and the drop
across R, thus raising the screen voltage, E.o of
V. When the excitation is sufficient to develop
a Class C bias, E.q, with Rg and Ry adjusted to
apply rated screen voltage to V;, the amplifier
can operate at maximum Class C ratings.
This is so, provided the total resistance
across C is high enough, the proper plate volt-
age is applied and the tank circuit load adjust-
ments are made.

So much for the brief run-through. We have
hit the two end points, the static current and the
maximum Class C condition, or key up—Kkey
down, 1f you please. But what happens in be-
tween: what about linearity? To explain this
will require a little more technical insight, and
fig. 2 1s an attempt to adapt standard graphical
amplifier analysis techniques to Class C tetrode
linear operation. Figure 2 could be representa-
tive of the normal E.-I, dynamic characteristics
for any tetrode, for several fixed screen grid
voltages, E.2(0), E.a(A), etc. For a Class A
or B, or the ordinary Class C amplifier, we would
use only one of these curves corresponding to
the fixed values of screen and bias voltages ap-
plied, say E.1(B) and E.»(B). But in the Class
C Linear the clamp tube interconnects the con-
trol grid bias, E., and screen grid E.» voltages
and both of these become variables which are
a function of the signal input voltage.

In order to show how an input voltage results
in amplifier plate current, several E.-E.» rela-
tionships and their relation to the input signal
are required as shown in fig. 2.

With this as a starter, let’s examine the rela-
tionships of fig. 2 more closely by following
through the response of the circuit to a two
tone driving signal (the normal s.s.b. test signal).
Near the origin of the i,-e. axis is thz curve
labeled E.2(0). The intersection of this curve
with the i, axis corresponds to the static plate
current labeled 7,(0). A small signal input will
be amplified essentially Class A within the static
current as shown about the Z~.(0) and 7,(0)
lines. This is entirely normal for all higher ei-
ficiency amplifiers as it is analogous to the
“projected cut-off” bias for triode Class B ampli-
fiers.! Such small signals do not have enough
amplitude to develop appreciable grid current
in V' or bias E.;.

When a much larger signal is applied, as shown
in the bottom of fig. 2, the condition of the
circuit is indicated for three amplitudes of the
envelope, A, B, and C If the amplifier is to
operate Class C at all times, the resistor network
in the grid circuit of ¥; must be large enough
so that the bias voltage £ (A, B, C) developed
by the grid current always places the operating
point beyond cut-off for the corresponding screen
voltage E.«(A, B, C). This must be so in order
that plate current flows less than a half cycle,
i.e. less than 180°. If operation is to be linear,
this operating angle must be constant through-
out the range of input signal? which requires that
a fixed proportion, or linear relationship, exist
between E.; and E.o. This is shown as the first
relation of parameters listed below and, inter-
preted literally, it says that if the input ampli-
tude is A. B, or C, the ratio of E.; to E.2 remains
the same—constant. This also requires the clamp
tube be linear, but this is Class A. These rela-
tionships are shown as only approximate because
no practical circuit is perfectly linear,

E.(A) ~ E.. (B) F g Ve (F)

= 1
E.o (AJ "3 Koo {H) EEE(CJ ( :

Eﬂ IMax (A) P Eﬂ' max {B] ~ Eﬂ max ((.‘) (2)
Ea(d) — EalB) —— Engilt)

El"!l (A) Sl Ef'l (B} ~ Eﬂ] (r‘)
AT R T G

(3)

ip max (4) o Tp max (B) L fp max (O) 4y
A B C

1Projected cutoff is that bias value that would be ob-
tained if the main part of the e_-i, curve were projected
as a straight line. For further information see Terman's
Radio Engineers Handbook, McGraw Hill, page 393.
2Bveritt, W. L., “Communication Engineering,” McGraw
Hill Book Co., Second Edition 1937, page 571.
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The second approximate relation of para-
meters says that the ratio of maximum peak
grid voltage E...x to the bias voltage E., is
constant regardless of input signal amplitude.
This, in effect, requires that the grid circuit of
V1 operate essentially as a linear diode detector,
or envelope detector. For the values of Class C
bias required, the range of grid current, and the
time constant of C; and resistor network R,.
Rs, and Ry (fig. 1) this condition can be ful-
filled easily with practical tetrodes. The third
relationship also states the same conclusion; i.e.
the bias voltage, E.q, is proportional to the input
envelope amplitude. Both of these relations at-
test to the fact that the loading on the driving
amplifier is linear, i.e. there is no point where
the driving voltage abruptly overcomes a fixed
negative bias and a non-linear grid current flows.
In other words, a positive E,..x exists essentially
at all times with a high impedance in the grid
circuit to nullify any non-linear grid voltage
versus grid current problems normally en-
countered. In this connection it should also be
pointed out that Rg in fig. 1 is not a swamping
resistor as might be supposed, but is recom-
mended as a convenient method of broad band
neutralization, in as much as a well constructed
tetrode amplifier requires little, if any, formal
neutralization unless the ultimate in low driving
power is necessary.

When the first three approximate relationships
of fig. 2 are applied to the i,-e. characteristics,
a fourth, and most significant proportion results,
showing that the peak value of plate current
Ip max 18 also proportional to the input envelope
amplitude. It can be shown that the fundamental
component of plate current (the current that pro-
duces r.f. voltage across the plate tank) is also
proportional to the peak plate current i, ,.x and
this therefore means that the r.f. signal envelope
across the plate tank of V, is proportional to
the r.f. signal envelope "across the grid tank.”
This is called “envelope linearity” and is essen-
tially identical to the performance of a Class A
or B r.f. amplifier in this regard.

Even though the foregoing discussion comes
out (as intended ) to show the fundamental capa-
bilities of linearity in this Class C circuit, it
would be misleading not to point out some of the
weak spots. Possibly the most troublesome
source of non-linearity 1s the transition from
the small signal Class A operation to Class C
where the above proportions apply. The small
signal or transition distortion can be controlled,
but not completely eliminated, by not running
the static current too low as with Class B. For-
tunately it affects only small signals and so does
not cause appreciable distortion with respect to
the p.e.p. output level.

A second concern is the RC time constants,
Cy, Ry, Ra, R3, in the control grid, and Cs, R, in
the screen grid of Vy, fig. 1. If either of these
get too large the voltages E.; and E.o will have
a time phase lag with respect to the r.f. input

*Terman, F. E. “Radio Engineering Handbook,” McGraw
Hill, page 447.
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envelope and distortion results. To follow the
envelope properly these R-C products should
be less than 1/10 % 1/(bandwidth ¢.p.s.), or
about 30 microseconds, maximum, for a 3 kc
bandwidth signal.* The network R»-Cy (fig. 1)
helps correct this envelope phase delay. Other
sources of distortion are the common problems
of all linears such as load impedance, parasitics,
neutralization, etc., as well as linearity of the
clamp tube.

Previously, it was stated that the angle of
plate current flow must remain essentially con-
stant to get linearity in this amplifier. To illus-
trate this condition in another way, and at the
same time furnish an algebraic relationship
which will aid in adjusting the amplifier, we
start with an equation based on the “Linear
Equivalent Circuit” of a tetrode Class C ampli-

fier.d
E.o (e
= @ l‘v'-'ﬂ max COS ( _")
o Heg 2

E

el = (5)

1 — cos (%,)

where: K.y, E.2 and E, ,.x are identified in figs.
2 and 3.
iy — screen grid mu given in tube man-
uals.

s P .} the angle of plate eurrent flow

in degrees.
By rearranging equation (5) we have:

Hrﬂ'

& Sa= 0
Cos| 222 ) = i (3
} ( 2 ) H"" 1 Hru max ( ])

from which © can be determined from published
tube data., Remember that the denominator is
the peak grid driving voltage. By noting that the
numerator of equation (6) is the difference be-
tween the control grid signal bias, E.q, and the
control grid bias for “projected” plate current
cut-off, E.o/p.e, it follows that if E.q equals this
cut-off bias, the cos(4,/2) is zero and &, is 1807,
so the amplifier would be operating Class B,
which is as it should be. This would be the con-
dition where the ratio of E. to E.o is always
equal to the constant, p.. in equation (1).
A more general relation between these two
voltages is the gain of the clamp tube, including
the setting of Ry in fig. 1. In simple equation
form this is,

Erﬂ —— ArEcl (7)

where A. is the gain of the clamp tube circuit.
Likewise, equation (2), in simpler form 1is,

E;-I J— Krf:-‘:: max (8)

where K, is a constant which gets larger when
the total resistance in the grid circuit is increased,
(not affected by the setting of R3). When both

‘WCare should be taken in calculating the time constant
of the screen circuit of tubes that have bypasses built
into the socket.

Sop.cit.,, Terman, page 452.
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Fig. 3—Voltage and current relationship in a tetrode

Class C linear amplifier for a two-tone signal.

of these relations, (7) and (8), are put into
equation (6), we have:

L (1-2)
K, {1 — —
Cés (‘i) - all (9)

2 1 + K,

.-.'-1 P
Mz

I

1 —

(K: would be about 10 for most tetrodes.) Two
conclusions can be made: first, to the extent that
K:, A. and p,. are constant (reasonably true),
the angle of plate current flow &, i1s constant,
and second, that for most tetrodes the gain of
the clamp tube circuit (primarily the setting of
R4) determines the angle of plate current flow.
The approximation of equation (9) is particu-
larly true when the bias E.; becomes an appre-
ciable fraction of the peak driving voltage. It
should also be noted that for the present case

the cosine function decreases as ‘b, Increases—
which means that as the gain of the clamp cir-
cuit increases, <, Increases.

Another way of showing operation of the
Class C linear circuit is the time, voltage and
current diagrams for principal elements of the
tetrode, fig. 3. In this diagram, time is indicated
horizontally, with voltages in the upper section
and plate current components in the lower sec-
tion indicated vertically. The two tone envelope
illustrated has the r.f. cycles expanded enor-
mously in an attempt to show details of operation
more clearly. On the left side, the various com-
ponent functions are labeled, while on the right
are indicated the p.e.p. values. Usually a dia-

gram of this type shows only one r.f. cycle of
the p.e.p. value spread out about to the size of
the envelope shown here. Another distortion
permitted for the sake of clarity is that E; min
and E; m.x are slightly too large. For most effi-
cient operation E, ., should be no more than
15% of Euw, the plﬂtﬂ VU"EEE, and E; max seldom
would exceed 10% of Eu, in high transconduct-
ance tetrodes. Note that the maximum plate
current flows at minimum plate voltage each r.f.
cycle. This is also true in other amplifiers, but
it is important to appreciate that the reason for
higher efficiency in the Class C circuit 1s the
smaller angle of flow, i.e. the greater proportion
of current flow takes place at the lowest plate
voltage. This sharp pulse of plate current, i, 1s
shown as a solid curve in the lower portion of
fig. 3. It is also well known that this pulse is
equivalent to a d.c. current plus a special sum
of the fundamental and harmonics of the re-
currance frequency, the r.f. in this case. The
two principal components of interest are the
d.c. (solid, /4.) and fundamental frequency (dot-
ted, /1) shown. As labeled at the bottom of the
figure. the actual plate current i, flows approxi-
mately two-thirds of a half cycle of /;, or about
120°, and as discussed previously, remains essen-
tially constant. For any fixed flow angle, the
efficiency is of course at maximum where E; win
is lowest, at the p.e.p. point, and drops off pro-
portionally with envelope amplitude to zero
at the static value. As the angle of flow is re-
duced the efficiency increases, but the possible
input goes down, unless the drive is increased,
and load impedances at 30 mc become impos-
sible because tank capacities cannot be made
small enough. So angles of flow from 1007 to
120° are a good compromise between power
output and efficiency.

In discussing how the efficiency of any ordi-
nary linear is proportional to the input envelope
amplitude, it is difficult to avoid pointing out
how inefficient—ves inefficient the normal s.s.b.
voice signal envelope is amplified, even in a
Class C Linear with 85% p.e.p. efficiency. The
normal s.s.b. voice envelope referred to is from

|Continued on page 96|

Fig. 4—Tetrode Class C linear amplifier with a cathode

follower screen grid driver. (Courtesy of W6EDD.)
All capacitors are in mf.
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Reviewing The Radio (Uassics

The Dow Electron Coupled Oscillator

Number 12 of a Series

BY DAVID T. GEISER*, WAZANU

YOUNG Navy Lieutenant was working

with electronics in the early Thirties. An-

other young man recently asked me,
“What do you mean when you talk about the
Dow electron-coupled oscillator?” It is high
time that these two generations met each other.
This is the story of a circuit that continues to
have a great impact on amateur radio.

“My interest in continuously variable stable
oscillators began in early 1930, says Jennings
B. Dow. “This interest had its source in a prob-
lemy shared by amateurs and almost every other
user of radio communication equipment at the
time, namely frequency stability. 1 was then
W3TL in Arlington, Virginia . . . As a result of
a lot of tearing apart and putting together of
W3TL, a family of circuits came into being
which it seemed appropriate to designate Elec-
tron-Coupled Oscillators.™

Perhaps this development, better than any
other, signifies a way that the amateur, even In
this day, can advance the technical side of radio.
This was the beginning of a whole class of vari-
able-frequency and crystal oscillators for the
amateur and industry.

The Basic Oscillator

The vacuum tube oscillator was known long
before Dow. It consisted of a triode, connected
so that amplification caused by grid drive would
be fed back from the plate in proper phase to
drive the grid harder.> A simple noise pulse,
such as a single electron striking the plate was
sufficient to start the process. When the plates
reached the point where it was drawing its maxi-

*Snowden Hill Road, New Hartford, N. Y. 13413,
"These are quotations from an unpublished letter from
J. B. Dow to the reviewer. Though Mr. Dow has given
permission to guote this letter, no approval of the
review is implied.

*This explanation is intended only to show the trend. A
subsequent review on regeneration in this series will
deal with various levels of regeneration below and
including oscillation. It will probably include the re-
markably clear and concise explanation furnished this
reviewer by Mr. Dow.
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mum possible current, a single electron missing
the plate was sufficient to reverse the process
and make the plate current drop to zero. The
rate at which this could occur was controlled
by a tuned circuit, and the tuned circuit thus
made the tube zig-zag back and forth between
conduction and non-conduction. As this hap-
pened a fixed number of times per second, this
“oscillation™ occurred at a fixed number of
“cvcles per second.” This is frequency as the
amateur knows it. (Most frequencies of interest
to amateurs are measured in millions of cycles,
or megacycles, per second.)

The control given by the tuned circuit was
not absolute. If power was taken out of the
oscillation in any way, or if the mput power
was changed, the frequency also changed. Yet
an oscillator that delivers no power has little
value. It cannot drive an amplifier, it cannot
drive an antenna, it cannot even act as the
oscillator for a regenerative receiver or a super-
heterodyne. How was it ever used? It was used,
and had been for some twenty-five years or
more before Dow became interested in it, but
it had drawbacks. These very drawbacks were a
strong reason for the development of the quartz
crystal.

Some of the common oscillators using triodes
are shown in fig. 1, together with a crystal oscil-
lator also using triodes. The advantage of a
crystal was that it was more stable than a simple
tuned circuit such as an amateur was likely to
be able to build, and at the time of Dow’s
development, “amateurs were quite rapidly
shifting to crystal-controlled transmitters.” It has
occurred to this reviewer that perhaps we ama-
teurs owe the electron-coupled oscillator the
privilege we possess to operate on different fre-
quencies without having to purchase crystals for
each frequency. It would have been so easy for
a strictly regulatory agency to have said “Crys-
tals are the best way; evervbody must use
crystals!”

Dow attacked the problem using the new

5 /¢ Bt il |

'Ll %ﬁ; l* %H‘I
t Tk
% (C) : 1 (D)

Fig. 1—Conventional triode oscillators not of the Dow electron coupled type. (A) Hartley, (B) Colpitts, (C) Clapp,
(D) Pierce.
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Fig. 2—Electron coupled versions of the oscillators shown in fig. 1.

screen-grid tube. There was a good chance that
the undesirable effects of loading the oscillator
were the result of capacitive coupling from the
load to the oscillator circuit. After all, a capaci-
tor was used for a part of the tuned circuit, and
any more or less capacitance should be expected
to detune the circuit. The screen-grid tube was
designed to reduce capacitance from the plate
to the grid. Now, if the screen grid could only
be operated at r.f. ground potential to reduce
undesirable coupling . . .

It could! Look at each of the oscillators in
fig. 1! Each of the plates have B4 on them.
vet each of them are bypassed to ground with
a capacitor! If we let the screen-grid act like
the plates of the oscillators in fig. 1, we have a
whole new class of oscillators using the screen-
grid instead of the plate as a feed-back element.
But what about the plate circuit?

Reference to tube characteristic curves for
pentodes and beam tetrodes shows that for given
control-grid and screen-grid voltages the plate
current changes only slightly with plate voltage.
The screen thus acts like a source for a nearly-
fixed number of electrons (current is propor-
tional to the number of electrons/second). The
better the capacitive screening, the less the cur-
rent change.

As loading of a tuned plate circuit will change
the plate potential, this “virtual cathode” that
the screen has become does much to reduce the
effect of loading on the frequency of oscillation.
Thus, electron coupled oscillators may be made
relatively free from the effects of loading in the
output circuit, compared to triode oscillators.
There must, for best results, be a careful choice
of tubes, operating voltages, and components.?

Dow did a remarkably complete job. He
checked the effect that changes in plate voltage
and changes in screen voltage had on the oscil-
lator frequency. A rising change in plate voltage
could be counteracted by a rise in screen voltage,
and the frequency would stay nearly constant!
"This and the preceding paragraph are a_paraphrasin_;:
and condensation of an explanation Mr. Dow gave
the reviewer of the effect of the “virtval cathode.” A
limited number of copies of the original are available

from the reviewer at no charge provided a stamped-
self-addressed envelope is included with the request.

Soon it was found that over quite wide voltage
supply change, the electron-coupled oscillator
was stable. The trick was to find the right ratio
of screen-to-plate voltage for a given tube. (This,
incidentally, is a study that amateurs have woe-
fully fallen down on—industry has not
“checked” this effect on many tubes, and for
obvious commercial reasons they cannot be
expected to make a present of this information
to their competition by publication.)

Even with the best screen-grid tube, there will
be some feed-back between the plate and the
input of the tube. Dow even proposed ways of
neutralizing that effect. With well-screened tubes,
the amount of feedback is very small. Other
parts of the oscillator and output circuit may
also interact, so it is best to try different methods
of neutralization (including better shielding and
filtering) if you have trouble. Perhaps the
simplest way to minimize undesirable effects of
feedback is to oscillate at one frequency in the
grid circuit and have the plate tuned approxi-
mately to the second harmonic, the second har-
monic being the desired frequency. This way,
no other circuit in the rig will be tuned to the
oscillator frequency, and the possibility of a
second strong oscillating effect will be mini-
mized.

The Electron-Coupled Oscillator Today

Each of the circuits of fig. 2 are working
circuits. They are each useful provided you
pick the right values. Just what those right values
are is left for your determination. Here are a
few hints, though.

Lower values of R, tend to give more power,
higher values tend to give more stability.

Items marked with an asterisk affect the feed-
back in the cathode-control-grid-screen-grid
circuit. When the higher reactance is near the
grid, the percentage of feedback is higher.

Where inductance and capacitance is used to
form the tuned circuit, the operating QO should
be a minimum of 50. It may be helpful to have
it higher.

Crystal oscillator circuits using tubes having
a screen g or amplification factor of less than

[Continued on page 96]

March, 1964 e CQ e 37



A Low Cost 40 Meter Vertical

BY REV. DRAYTON COOPER¥*, K4KSY

Ouvutlined below is a simple 40 meter vertical antenna using a 40 foof
telescoping TV mast mounted in a wooden cradle. The base insulator
used is a scrounged telephone pole insulator. The antenna is practically

flat from 7200 to 7300 kc with an s.w.r. of unity at 7250 kc and 1.3:1
at the band edges. Total cost — $14.75.

don’t. If you're one of the ones who do,

or one of the ones who think you might.
read on. If you have a closed mind about this
type of antenna, and are already prejudiced to
the point you believe that they're good for long-
haul QSOs, but sorry for the average stuff, then
kindly turn the page to the next article.

After spending some years in the broadcast
business, it appeared to me that evidently the
vertical is pretty good, or else it wouldn’t be so
universally accepted and required in that field.
But true to form, | erected one horizontal after
another, going along with the crowd. Then |
started doing some 160 meter work, and heard
the booming signal that W2FYT and others put
in with their shortened verticals. Says I, “If a
loaded mast will do that, what would a regular
quarter-wave vertical put out?” And then the
wheels started turning. Primary considerations
here were low overall cost, availability of ma-
terials, simplicity of erection and efficiency.

IET‘S face it: some hams like verticals, some

*611, Kershaw, South Carolina.

Counterpoize \
-ﬂ—n— -

——— =

et

Fig. 1—Side view shows how the counterpoise for the
40 meter vertical is staked out on a slope so that the
lines remain level.
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Since the vast majority of K4KSY’s operation
is on 40, it was decided that this would be the
band to try a vertical on; this frequency also
lends itself to a full-sized vertical because a
quarter-wavelength 1s only 30 odd feet. A 40
meter antenna will also work passably on 15
meters, the only other band which is utilized
here to any great extent.

Beer-can type verticals were discarded as be-
ing impractical, and commercially-available
loaded, or trapped, verticals were discounted
because of their inherently lower efficiency as
compared to a non-compromise quarter-wave.

This meant finding something that could pro-
ject itself 35 feet in the air, and yet be strong
and broadbanded. The choice boiled down be-
tween irrigation pipe and telescoping TV mast.
The latter was chosen because it is universally
available, was obtainable immediately at a TV
repair shop in this small town, and could be
lowered in the event of high winds.

When the clerk in the TV shop realized that
his crew was not going to have to install the
mast, he let it go for a paltry $11.00. This was
for a 40 foot telescoping mast, complete with
hardware and 250 feet of guy wire.l

Mounting The Cradle

With this problem solved, the next hurdle was
mounting the stick. A roof-mount was definitely
out of consideration, and a ground-mount pre-
sented insulation problems. Of course, it could
alwavs be shunt-fed, but this, too, seemed to be
disadvantageous. Therefore, a wooden cradle
was constructed, especially designed to support
the base of the mast. This cradle stands six feet
tall before placing it in position. It has four legs,
although a three-legged variety could be used
as well.

Basically, it consists of four 2" x 2" x 6" strips
braced at three vertical points into a 6" square.
One wooden plate, 3" 6" x6" was cut, and
then a 2" diameter hole was cut in the center of
the plate. Another plate, exactly like this first
one., was fashioned, and a third 1dentical except
for the hole, was made. Finally, 12 pieces of

IAllied Radio, Telescoping TV Antenna Mast, 40, #92
CZ 103, $9.75.




Fig. 2—Sketch shows
the dimensions of the
40 meter vertical

z support cradle. The
vprights and cross
supports are made of
2" ¥ 2" stock and
the three plates of 3"
stock. The bottom 2
feet of the uprights
are given a coat of
creosote before the
cradle is secured in
the ground.

2"w2” stock were cut, four inches long each.

Assembly is a snap, and cost of the materials
was less than $1.00 at a local woodworking shop.
Each of the plates is notched on the corners to
receive the 2"x2”x 6" strip. Then one of the
plates with a hole is screwed (after being glued)
to the solid plate. This forms the bottom of the
cradle, and supports the weight of the antenna.

Two feet from the bottom of the strips, this
plate is mounted. Screw the legs (strips) into
the plate. Two feet above this bottom plate, the
four short pieces of 272" stock are fastened
into place between the uprights by securing with
screws. Then, at the very top the remaining plate,
one with the hole in it, is mounted. Both the
upper and lower plates are further supported
by the 4" 22 stock as shown in the photos.

When vour cradle is completed, a good coat
of creosote on the bottom 2 foot section of each
of the legs is advised, and a heavy coating of
deck enamel over the whole business is prefer-
able. This will slow down the effects of the
weather,

Naturally, the best possible lumber should be
used as this cradle will be exposed to all sorts of
temperature extremes, snow, rain, sleet, and
what-have-you. I was fortunate in being able
to get heart-pine, a variety of wood that is ex-
tremely tough.

Installation

Next in the process, dig a two-foot hole in the
ground at the place where you intend to erect
your mast. Set the feet of the cradle in it, tamp

the earth down tightly, and let sit for a day or so
(and hope it doesn’t rain in the meantime).

Now then, to the antenna itself. Figure from
the formula the length needed at the chosen
frequency (L=F(mc)/234). If you plan to use
metal guy wires as 1 did, you will find that be-
cause of the reactance from the guys, your cal-
culated length will be six inches or so too long.
But this is a minor discrepancy, and can be taken
care of later.

Placing the collapsed mast on a level surface
such as the ground, extend each section to its
extreme length. Measure what you have; you'll
find a 40-foot mast is actually closer to 37 feet
long) and then adjust to the desired length.
Then be sure yvou mark each section at its joint
after it has been set for proper length. This will
save you from a terrible headache later on.

Most masts have a little cloth sack thrown in
them, fastened by a thin wire in the top section.
If you'll open this little sack, you'll find a con-
venient chart telling you exactly how long the
guy wires have to be, and the best places to se-
cure them. Cut the guy wires, spacing them
every three or four feet with egg insulators, and
attach them to the guy rings before goings any
further. When this is through, vou're ready to
go up with the mast.

Having already visited the local telephone
company warehouse, | had a three-inch glass
pole insulator handy. If vou don’t have one,
make friends with a phone company lineman
and chances are you'll be able to get this insu-
lator free. Place it in the bottom plate of the
cradle. It will fit snugly into the hole there, and
needs to be secured no further.

Now get a buddy to help you do the rest. By
all means do this, or be sure your hospitalization
insurance is paid up. Raising a mast while stand-
ing on the top rung of a stepladder, without
assistance, i1s pretty tricky. But if you're the
chancy type, go ahead and play the odds by
vourself.

With the mast collapsed, slip it through the
top plate of the cradle while vour buddy helps
vou. Then one of vou hold the base insulator in
place, while the other lets the mast slowly settle
down on it.

After this is accomplished, raise the mast,
section by section, to the previously marked
points, and tighten down on the set screws. When
this is finished, vou're practically through.

Secure the guy wires to the anchors which you
have already set out at the proper places. I was
fortunate in having large trees which could serve
as anchors, but I did put in one “dead-man”.
Tighten up on the guys (I hope you remembered
the turnbuckles!) and then step off and admire
vour beauty! Nice, isn’t it?

Radial System

No quarter-wave vertical will work unless 1t
has a good ground to be loaded against. A simple
rod driven into the ground at the base will not
be enough unless you happen to live in a salt-
marsh. Either a set of buried radials, or a coun-
terpoise, will have to be used. We chose the
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A closeup view of the 40 meter vertical base support

shows the mast resting on the telephone insulator. Note

the 2 < 2 supports for the base plate supporting the

insulator and weight of the vertical. The ground rod
is clearly visible on the left.

latter because our lot happens to be on a hill,
and burying radials would cause the tower to be
higher above ground on one side than the other.

Ready-made radial kits are available, but we
“rolled our own™ by using left-over wire from
some horizontal antennas we had taken down.
Beginning with a ground rod at the base of the
mast, we laid out six radials, 40 feet long each.
These were in a fan configuration. They were all
soldered to a clamp on the rod.

The dimensions of the radials are not actually
critical. A lot of hams putting up this type of
antenna simply use what wire they happen to
have, and let the measurements fall where they
may. Ideally, though, radials should be as near
the length of the antenna as possible, or mul-
tiples of that length. However, one old saw is
wise to remember here, “The more the merrier.”
Put down as many as you can, and make them
as long as you can, and you won’t have any
trouble getting it to work.

With the counterpoise, the object is to get the
radials above the ground. This saves a lot of dig-
ging, and it also will quickly discourage anyone
from snooping around your mast in the dark.
The real reason, of course, is to give vou a stable
and uniform ground. In our QTH, the earth is
a pretty poor mixture of sand, clay and rocks,
with an extremely poor conductivity rating.2

Stakes for the counterpoise were driven in
the ground where the extremes of the radials
would be placed. Since the lot here slopes from
north to south, the stakes on the northern side
of the mast are only six inches tall, whereas the
southern stakes are approximately 10 inches
high.

After running the radials out and fastening

“The local broadcasting station frequently can provide
data on ground conductivity. If the conductivity is good,
radials may be used. If it is poor, use the counterpoise.
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them to the stakes, a perimeter wire was run
from radial to radial, joining them all at the
far end. Again, these connections were soldered.

The feedline 1s, at last, connected to the an-
tenna. Use 50 or 52 ohm coaxial cable. The in-
herent impedance of a grounded quarter-wave is
in the neighborhood of 50 ohms; however, be-
cause of differences in ground conductivity and
other variables, this figure may be somewhat off.
But 50-52 ohm cable will match closely enough.
If you're a nut for perfection, you can build up a
coupling unit yourself.

Loading

The loading here is practically flat from 7200
through 7300 kilocycles. Only minor touching
up of the final is necessary in a rapid QSY from
7203 to 7296. An s.w.r. bridge showed a 1.6:1
reading at band edges, and 1.3:1 at resonant fre-
quency (7250). We adjusted the height down-
ward a few inches, and the ratio dropped to
unity at 7250, and less than 1.3:1 at band edges.

This antenna was designed particularly for 40
meters. With a little playing around with loading
coils, it could be made to work pretty well on
75 meters, and also on 160. Any antenna will
load on any band if you will take the time to
work on a coupling network. A bit of coil stock,
and some patience and the old “tap and try”
method, and you’ll have yourself a vertical for
160, 80 and 40, plus 15.

Another strong point in the favor of a quarter-
wave vertical is the fact that a second one can be
put up, and the two of them phased into a vertical
array.” Or, for that matter, put up two more
and phase the three of them, and you’ll have an
endless number of possible patterns you can
devise with a good phasing network. And don’t
kid yourself, a vertical array will squirt a signal
a long way!

Results

We hams are a pragmatic bunch, and the proof
of any system is in whether or not it will work
|[Continued on page 96]

“Dixon, R. S., “A Forty Meter Vertical Beam,” CQ,
July 1962, page 52.

Overall view of the 40 me-
ter vertical base shows the
feed line running off to the
right and the ground rod
on the left of the support.
One of the stakes support-
ing the counterpoise system
can be seen in the back-
ground.
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The reinforced A frame supports a 4 X 4 timber on top

from which a chain hoist is suspended. A little above

the half way mark on the A frame a platform holds a

2 ¥ 6 plank used to secure the tower while the chain

hoist is lowered to take a second “bite’ on the ten

foot sections. This phote was taken 12 years ago when
the second vertical was erected.

A 160 Meter
Vertical

Antenna

A Different Approach

to Vertical Construction

BY WILLARD W.WAITE* W8GDQ

This 160 meter vertical, 137 feet high, is constructed of light weight

triangular TV tower sections guyed ot three levels. A unique ball and

socket mount at the base provides a take-up for sway and protects the
base insulator from strain.

has been of interest to the top-band frater-

nity. Possibly a description of this antenna
and the unorthodox method used in its construc-
tion may be of interest to others. This 1s the
second 160 meter vertical at WS8GDQ:; the first
was built in 1939 at another location. It was of
Parris-Dunn “Windcharger™ units, was 135 high,
and was destroved in 1947 when a guy anchor
failed.

The present antenna, completed in 1952, is
137 feet high and is constructed of 14 light-
weight triangular tower sections of the tvpe used
for supporting TV antennas. The manufacturer
lists it as being suitable for guyed heights up to
100 feet; but when asked about its use as a tower
without an antenna structure, he stated that it
should be good to 150 feet in such service.

The tower is insulated from ground at the base,

Tur—. 160 meter vertical antenna at WS8GD(Q)

*RFD 1, Webster Road, Wellington, Ohio 44090,

with a small tapered section and a porcelain
insulator as shown in the photos. There are three
sets of three guy wires, each insulated from the
tower, and broken up by other strain insulators.
Learning from past experience, commercial guy
wire anchors of the malleable galvanized type
were used instead of our former “home-brew™.
The guy wires used were made from quafter inch
cable purchased from the local telephone com-
pany. The power companies used heavier cable
than actuallv necessary for this light weight
tower. :

All sections were pre-painted, the guy anchors
installed, and the guy wires cut to approximate
length and the insulators installed, before erec-

tion was started. The guv wires are at about the
45, 85, and 125 foot levels.

Erecting The Tower_
The tower was erected from the ground, with-
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Fig. 1—(A) Construction of the ball-joint base. Sheet steel 3%" thick is used and the pieces are welded

together as shown. (B) Lightning arrester details.

Photo shows the actual installation. The concrete box to the left of the tower is for a contemplated 80
meter coupler and at present contains only the coax termination.

out a “gin-pole”, without getting off the ground
farther than the use of a stepladder. The photos
show the method used.

First, the top three sections of the tower were
bolted together, and guy wires attached about
10 feet from the top. This was then tilted up into
a vertical position at the approximate location
of the antenna. Then the “A-frame™ shown In
the photos was built of scrap lumber, cross braces
attached, and a 4 X 4 put across the top and a
chain-hoist attached. The next step is to lift the
tower vertically, allowing a little slack in the
guy wires, until there is enough room below the
tower to insert another ten-foot section. The
chainfall we borrowed wouldn’t lift ten feet at
one time, so the platform shown in the photo
was used to support a 2 ¥ 6 slipped through the
tower to hold it until the chain could be let down
for another “bite”.

As additional sections are inserted below, the
guys must be let out more and more. The 2 and
3 hole-clamps used by utility companies on their
guy wires are very handy to “leap-frog” the re-
lease of the guy wires without danger of them
getting away. By picking a calm day for erection,
only one set of guys need actually be anchored—
cement blocks can be attached to the others for
stabilization. More time is used getting up and
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down the stepladder than in actual construction!

Antenna Base

After the antenna was built, a concrete base
was poured, and the insulator mounted on an
old brakedrum and installed thereon. A “ball-
joint” was constructed so the movement of the
antenna in the wind would not break the in-
sulator, the antenna let down on it, and the
“A-frame” removed.

The construction of the ball joint is shown in
fig. 1A. A pipe cap of suitable size was secured
to the base of the tower. Curved semi-circular
plates were welded to a round base plate. Sheet
iron, 3" thick was used. The ball joint was
bolted to the top of the insulator which had
four tapped holes (top and bottom).

After the mast was secured, the RG-8/U feed
was connected, the outer braid to the base of the
insulator where it is secured to the brake drum
and the inner conductor to the base of the an-
tenna. A lightning arrester is made with two
lengths of ¥4 wire as shown in fig. 1B.

A radial system consisting of four 120 foot
lengths and two 60 foot lengths was used. One
of the 60 foot runs was terminated at the power
company's ground at the shack. E

Lt. Commander Winnette Relieved

Rear Admiral Bernard F. Roeder (right) Director of
Naval Communications presented smiling Lt. Com-
mander Charles Winnette with an autographed
copy of the Tri-Service MARS emblem in appreciation
for his contribution to Naval Communications and
amateur radio. Chuck was instrumental in starting the
Navy MARS Program, and served as Head of the
Amateur Radio Licison Branch. Lt. Commander Bob
Mickley takes over where Chuck left off.




Broadbanding The Mark 111
Antenna On 80 Meters

BY COMMANDER PAUL H. LEE* W3JHR

The Mark I, originally designed to cover the 3.8 to 4.0 mc portion of the
80 meter band can be made to cover the entire 3.5 to 4.0 mc. The article

below illustrates the use of the Smith Chart to devise the corrective net-
work that broadbands the Mark IlI.

N earlier issue of this magazine! described
A the Mark 11l DX Antenna. In the first
three months after the appearance of that
article in print, I received over two hundred let-
ters from readers inquiring about various aspects
of antenna design. Many readers wished to be
able to use the Mark IIl over the whole 80 meter
band, and wondered how the s.w.r. over the
whole band could be improved. It was originally
designed to cover only the 3.8-4.0 mc range.
Some computation and a few neat tricks with
that handy tool, the Smith Chart,® have resulted
in the information contained herein.
Use of the Smith Chart makes the solution of
a problem such as broadbanding the Mark III
80 meter feed quite easy. The input impedance
of the Mark 111 80 meter feed versus frequency
is tabulated below (tuned for 3.9 mc):

Normalized Value
51 ohm basis

Frequency Impedance (R -+ jx)
< i ... 6.644j5.6 A344.11
36 .......11.204-j7.66 22-4j.15
3.7 ... 18.304-j9.69 364-j.19
3.8 . 29.604710.20 S574j.20
39 . 51.004-50 1.00-+50

4.0 . 58.80—33.10 1.15—j.65

These normalized values of R-4-jx are plotted
on the chart in fig. 1 as curve “A", giving a com-
plete picture of impedance versus frequency iIn
the range of interest. It may be seen that the
2.0:1 s.w.r. circle includes that portion of the
curve between 3.8 and 4.0 mc, but that the s.w.r.
at 3.5 mc is horrible, being about 7.5:1.

If the Mark III were tuned for 1:1 s.w.r. at the
center of the band, 3.75 mc, the curve would
lie wholly within a 4:1 s.w.r. circle. The high
s.w.r. at the extreme portions of the band is due
to the Q of the feed point of the antenna, which

*5209 Bangor Drive, Kensington, Maryland.
1Lee, P. H., “The Mark 11l DX Antenna,” CQ, December
1962, page 43.

2Smith, P. H., “Transmission Line Calculator.” Elec-
tronics, January 1939 Amis, P. C., “Antenna Impedance
Matching-Part 1,” €Q, November 1963 page 63, Part 11,
December 1963, page 33.

is about 12. We can do something to improve
this s.w.r. situation by adding several components
to the matching network, as we shall see. The
techniques used herein are currently employed
in the design of shipboard antenna matching
networks for Naval use, where it is required that
an antenna be matched to a transmission line
over a very wide frequency range, with s.w.r. of
2.5:1 or so.

The equivalent circuit of the Mark 111 feed.
as tuned for 3.9 mc, is shown in fig. 2A. As may
be seen, it is a simple L network whereby the
9 ohm antenna feed point resistance R, 1S
matched to the 51 ohm line. The series inductive
arm of the network 1s made of two parts as
shown in fig. 2B. One of these is the positive
reactance of the antenna feed point X,, which
IS 4-j113 ohms. The other part is the negative
reactance of the series capacitor, which at 3.9
mc is —j93.4 ohms Thus the series arm is the
sum of the two, or +j19.6 ohms. The shunt arm
of the L network is —j23.8 ohms. (These are
true values, not normalized.)

Mismatching the L Network

Our first step is to intentionally mismatch the
L network in order to raise its input impedance,
by a factor of 1.9, to a new Z, of 96.9 ohms. We
also tune it for the center of the band, 3.75 mc.
The reasons for this will be seen later when the
shape and location of the final input impedance
curve are plotted and seen on the Smith Chart.

The new values for the L network of inpul
Z, = 96.9 ohms at 3.75 mc are shown in fig. 3A
and 3B. The antenna feed point impedance is
9 4 j108.5 at this frequency. Antenna resistance
for all practical purposes remains at R, — 9
ohms, whereas the reactance changes somewhat,
with frequency. The negative reactance of the
series capacitor must now be —j78.5 ohms, and
that of the shunt capacitor must be —j32 ohms.
The series arm of the L network is the sum of
—j78.5 and --j108.5 ohms, or 430 ohms, as
shown in fig. 3A. The L network was computed
from the formulae and charts in Terman’s Radio
Engineer's Handbook,
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Fig. 1 — Curve A plotted
on the Smith Chart above
is with the Mark Ill an-
tenna tuned to 3.9 mc. The
2:1 s.w.r. circle includes
only frequencies from 3.8
to 40 mc. Curve B was
developed with new val-
ves in the L network (fig.
3) and is positioned prop-
erly to be folded back on
itself by the use of addi-
tional networks compo-
nents.

These new values for the L network com-
ponents produce a new input impedance curve
as frequency is varied. This is curve “B” in fig. 1.
Note that the resistance components at 3.5 and
4.0 mc are equal, at .57, and that the highest
resistance component, 2.0, appears at about 3.77
mc. The impedance values are also shown here
in tabular form:

Frequency Normalized Impedance
e R S PO 57+j.38
0 e PR N T T T K
Sl wan 2 i s e e HOTE30
e 1.96—j.75
Lo P P S R SRR, i | S5 5 Y Y.
L A S v |- 57—j1.39

Bending the Curve

We now have a curve which is properly placed
on the Smith Chart to be amenable to being

4196
T O
Rg=21l T~-j238 Zo=840
£
+ —0
- (A)
X *+j113 -{934
e R oY :
Rgs 20 ,i ~T~—-1238 Zs 540
A —
! e -0

P (8)

Fig. 2—The equivalent circuit for the Mark Il feed

tuned to 3.9 mc is shown in (A). Equivalent circuit (B)

shows the negative reactance of the series capacitor
which provides, in a series resultant, —j19.6 ohms.
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twisted back on itself like a pretzel by the inser-
tion of a series differential network consisting of
series positive and negative reactance, of such
values as to cause their sum to be negative at
3.5 mc and positive at 4.0 mc, It is our purpose
to cause the ends of the curve to move within
the 2:1 s.w.r. circle, and to bring the whole curve
as close to 1:1 s.w.r. as possible. We cannot make
it perfect, but it will be usable over the whole
3.5-4.0 mc band.

Inspection of curve B in fig. 1 shows that ad-
dition of —j.55 at 3.5 mc and +4-j1.60 at 4.0 mc
will accomplish the desired result. The following
set of simultaneous equations for the series net-
work is used to compute the values of series X7,
and X¢:

Where a is 4.0 mc; +j1.60 = +jX . —jXca,
and b is 3.5 mc; —j.55 = +j Xu—jX e

Taking the ratio of frequencies 3.5/4.0 into

account and solving, we find that X, is +7.90

_JW . —— 7
Rg=9013 e Z;9690
[
_t e —e ¥
+108S -} TS

7 —[ P
: Zo75650

(B)

Fig. 3—The equivalent circuit showing the new values

for the L network is shown in (A). Equivalent circuit

(B) shows the negative series reactance of —[78.5 thus
giving the resultant -}-j30 as shown in (A).

il
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and X, is —8.45. Computing them for all the
frequencies of interest, we find the following:

Frequency X X Sum
3.5.... ...+4+190 —8.45 — 93
3.6 . +8.12 —8.20 — 08
. e S .. +4-8.38 —8.00 4 .38
3.75 .. +-8.49 —7.89 4 60
3.8 +8.60 —7.78 4+ 82
3.9 +4-8.80 —7.60 +-1.20
4.0 +9.03 —7.40 4 1.63

Adding their sum to the values for curve B
previously stated, we get:

Frequency Modified Z,
3.5 _ 31 5 -—=PF S57—j.17
3.6 _ | ... 95445
3.7 ceivne.. 1.674j.68
3.8 s I TR A
SR U T T B St 3 - 1.20—j.22
"1 g A SRR ~ RN, S574j.24 .

These new values of Z, are plotted in fig. 4,
and one can see what has happened. The im-
pedance curve is folded back on itself, and prac-

Xg=*|1085 S40mmf

oo

Rg=21 —— “j"’"‘ Zo=5101

Fig. 5—The new maiching network shown above will

permit the Mark Ill to operate over the 3.5 fo 4.0 mc

band with an s.w.r. of less than 2:1 at any point. The
true reactances and component values are shown.

Fig. 4—Curve B of fig. 1
has been bent back on
itself as shown above and
the 3.5 to 4.0 mc portion
lies completely within the
2:1 s.w.r. circle. While
not perfect, it is usable
over the entire 80 meter
band and for those who
wish to work outside the
band (MARS) it is also
usable.

tically all of it lies within the 2:1 s.w.r. circle.
FEven the extremes at 3.5 and 4.0 mc are not too
bad for those who wish to go outside the band
limits for MARS operation. Now you can sce
why we raised the input Z., and balanced the
curve about 3.75 mc.

New Circuit

Figure 5 shows the new circuit diagram of the
matching network with both true reactances and
component values indicated. The true reactances
are obtained by multiplying the normalized Z,
values by 51 ohms, and the component values
are based upon a center frequency of 3.75 mc
as stated above.

For those interested in voltage ratings of com-
ponents, it should be stated that the series ca-
pacitors in the L and differential circuits should
be rated for at least 2000 volts if a power of one
kilowatt is contemplated. The shunt capacitor

[Continued on page 94|

.
25 R J
23 /
3 20
L)
15
- as 36 37 38 39 4.0 -
Mc,
Fig. 6—A rectangular plot of the s.w.r. of the modified
Mark I1l1.
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A Forty Meter Quad

BY DON MORGAN#, KOTA]

Gain in a 40 meter antenna is easy to come by—if you've got the room. The

average 40 m. yagi takes on monstrous proportions, but a quad, although

still pretty hefty, is a lot more manageable and offers gain in addition to that
all-important front-to-back ratio. Described below is KOTAJ's version.

ow would you like a full sized forty meter

H guad for $100.00? The following are de-

tails for the construction of such a quad.

The quad is in operation and has withstood 80

mile an hour winds and the DX is excellent due

to the low angle of radiation and good front to
back ratio.

With deteriorating conditions on the higher
frequencies, a good antenna on 40 is going to be
a benefit in the next few vears. Anyone who has
listened on 40 meters can certainly appreciate
the advantages of side and back rejection of
QRM.

Another feature on the plus side for this an-
tenna is the comparitively low price for a full
sized beam. Actually it i1sn’t the monster that
one might think. It doesn’t take any more space
to rotate than a full sized 20 meter beam.

Construction

Actual construction begins with the boom.
Secure, from the lumber vard. one 24 foot
straight grained 2” X 4” and one 14 foot 2" X

*305 East First Street. McCook, Nebraska.

_,_:fm_)\
X

Fig. 1—Construction details for the center hub of the
spider. Two are required. The details are discussed in
the text.
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2", These are bolted together with 4 bolts to
form the boom and painted with two coats of
aluminum paint. The spider supports are made
from 1%2" strap iron bent to fit over the end on
the 2” x 4" beam, and back 6” on top and
bottom of the 2" x 4”.

The cross supports for the spiders are made
of ¥2” angle iron, 24" long, welded onto the
end of the strap iron as shown in fig. 1. The ends
of these are tied together with %4” steel rods.
A three inch piece of 2" conduit, or any pipe,
is welded to the end of the strap. Two holes are
drilled at right angles to each other in the con-
duit near the end. A ¥4” rod i1s passed through
these holes and welded to the ends of the angle
iron. A duplicate is made for the other end and
these are both given a coat of aluminum paint.

Next, the spiders themselves are constructed.
This antenna was designed for the middle of the
phone band. The standard formula for com-
puting the length of the sides of a quad was used.

_2-’:1
F(Me)

Length in feet =

[ found each side to be 34" 7”. The problem then

i..

Fig. 2—Dimensions of the spider and driven element
lines.




is to figure the length of the supporting spiders
required to obtain 34" 7” on a side. A little high
school geometry comes in handy here. In a right
angle triangle the sum of the squares of the two
sides is equal to the square of the hypotenuse.
Thus (34'7" )= equals the total length of spider
squared. This answer can be divided by two to
obtain the length from the center. This comes
out to 25 feet as shown in fig. 2.

The first 10 feet was made from T.V. masting
of 1¥"” outside diameter. The last 15 feet is
fiberglass. This was made from 20’ telescoping
fishing poles.! The last five foot section was dis-
carded. (This can be used for a mobile whip or
a casting rod.) These telescoping rods are ex-
tended the full length and each section is taped
with plastic tape to keep it extended. There is
a tight fit anyway but this will assure them not
pulling together in a heavy wind. The large end
of these fiberglass poles will just fit comfortably
inside the 1" steel tubing. The end of the steel
tubing is split back about four inches on four
sides with a hack saw. The poles are wrapped
with plastic tape to prevent chafing of the fiber-
glass and inserted into the steel tubes. A plated
hose clamp is placed over the outside of the
steel tube and clamped down tight to hold the
fiberglass rod securely. This is done for all eight
poles so that you end up with eight poles 25’
long.

Mounting and Stringing

[ intended to mount this antenna on a 60’
Vesto tower. | have installed a pulley on the
mast at the top of the tower through which a
2" rope is passed and on down to the bottom
of the tower. A small length of chain 1s secured
to the middle of the boom. The rope is tied to
the center of the chain, The other end of the
rope is pulled until the boom is about 10” off
the ground. By standing on a small step ladder
the large end of each pole can be fastened to
the spider with two hose clamps.

When all eight poles are secured we start to
fasten the wire to the ends of the spiders. The

IThese were obtained from Hecters Inc., Waseca, Minn.

Jem

Fig. 3—Boom clamping details. The length of metal
across the steel plate is the piece of iron bedstead
mentioned in the text.

The forty meter quad mounted on a 50’ windmill tower.

end of the antenna wire is secured to the end
of one of the bottom poles. The boom is rotated
a quarter turn on its long axis to bring another
end down where it can be reached from the
ground and another 34" 7” length 1s secured to
the ends of the poles. This process is continued
until all the way around the quad on both the
reflector and director,

At the corner of the driven element, where
the two ends of the wire come together, fasten
the coax, RG-58/U or RG-8/U. The center con-
ductor is soldered to one end and the shield to
the other end.” This is well covered with plastic
tape. The coax is taped to the spider, led up to
the boom and fastened to the boom over to the
middle.

The reflector has six feet of extra wire added
to each end. Plastic spacers are made three
inches long. These are secured with tape to the
spiders. A shorting bar is made and secured ap-
proximately five feet from the end of the poles.®

This completes the beam except for mounting.
Two plates are made from 14" steel plating 7”
square. Holes are drilled for U bolts to hold the
boom to the mast. Secure an old steel bed sted
and cut off the ends. Bolt this to the middle of
the boom to strengthen it. The boom is hoisted
and bolted into position as shown in fig. 3. Good
luck on forty. -4

*Feeding the beam in one corner will develop a polariza-
tion between horizontal (when fed from bottom or top)
and vertical (when fed from either side) or about 45°.
This may or may not be beneficial and can be determined
only by operating results.—Ed.

“The location of the single stub in the corner of the
reflector may cause unbalance, resulting in an offset beam
pattern. The simplest solution might be to add the stub
length and increase the overall size of the reflector.—Ed.
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CO Reviews:

The Hallicratters SX-115 Receiver

AVE you ever felt you wanted a receiver
H with just about everything in it? Well,
if you have, the Hallicrafters SX-115 is
an answer. This is a triple-conversion super-
heterodyne receiver for use on s.s.b., ¢c.w., or
a.m. featuring linear tuning with highly accurate
frequency readout and stability together with
five degrees of i.f. selectivity. It also is a top-class
piece of equipment both as to quality and per-
formance which measures up to or exceeds the
manufacturer’s specifications, so rather than just
enumerating these, as well as the many other
features, they will be discussed one at a time
along with comments pertaining to the actual or
measured performance of the unit checked for
evaluation.
For those interested in the circuit arrange-
ment, a brief description with a block diagram
Is given in fig. 1.

Frequency Coverage

First of all, the SX-115 is an amateur-band
only type of receiver. No diddling around with
a critical bandsetting dial is required. Each
range is bandswitched, covering the following
500 kc segments: 3.5-4.0 mec, 7.0-7.5 mc, 14.0-
14.5 mc, 21.0-21.5 mc, 28.0-28.5 mc, 28.5-29.0
29.0-29.5 mc and 29.5-30.0 mc. A separate range
is also included for receiving WWV on 10 mc.

The main dial, which is semi-circular, is cali-
brated in 25 kc increments, while a vernier dial
covers 25 ke per revolution and is linearly cali-
brated in 1 k¢ increments spaced 5/16” apart on
the dial! This provides an exceptionally high
degree of frequency readout and resettability

which may be made to within 100 c.p.s. The
drive ratio also is high., making it easy to tune
in s.s.b. signals. The frequency is determined
directly by adding the reading of the vernier
dial to those of the main dial.

Crystal Calibrator

A 100 kc crystal calibrator i1s included and
the vernier dial may be indexed to coincide with
any of the 100 kc reference beats. This is done
by means of CALIBRATION-SET control which
locks the dial in position while the receiver is
tuned to frequency. Then, after the dial is un-
locked, it will rotate with the tuning knob and
may be used for accurate reference. Unlike other
arrangements sometimes used, this allows the
hairline fiducial to alwavs be set at the center
of the dial window.

Calibration Accuracy

The linear calibration accuracy of the vernier
dial is specified as better than 1000 cycles be-
tween 100 kc calibration points after indexing,
but it was found to be greater than this. Checks
at every 10 kc point over the entire 500 kc range
of the v.f.o., after indexing at only one point
(3700 kc), indicated the readout to be well
within 200 c.p.s. (three points were out 300
c.p.s.). It was still better for readings obtained
between adjacent calibrated 100 kc points. Be-
sides this, thanks to an excellent gear-driven
tuning mechanism, absolutely no backlash could
be detected, the frequency readout being the
same regardless of which direction the dial was
rotated toward the reference point.

AGC. Loop! CRy Viz CRgCR
MDE225 SAUG HDE225
AGC Rect AGC Amp SSBjCw ANL
For Exmci Rzege
150 f BB [
V2 Vs Vs e Vorgble
&0C6 6BAT &D0E EBAT Borndposs
RF Amp 15t Muxes Voroble 1 F 2 nd Mixer 80Kz
g Tl
]
)
BF GAIN {
*r | 7
o] |
1 |
12a17 i AM. AMNL
]
Vy- BAUS i g
ﬁ;{;:mr o (s ] 8847
iBra or
= 2 A M Det
v
% 68.7
AGLC. Reci,
68BYE —

AF Output

Fig. 1—Block diagram of the SX-115. Note that the control potential for a.g.c. loop 1 is obtained from a

point prior to the selective circuit at the output of V4, while that for a.g.c. loop 2 is obtained from the output

side of the selective circuit. The selectivity of the two a.g.c. loops thus is different, increasing the selectivity

when a.g.c. is used, as explained in the text. When a.m. is used, the b.f.o. potential is removed from the product

detector, Vys5, and the output of the a.m. detector, V4, is applied to Vis5 instead. The latter then becomes an
a.f. amplifier. Frequency of Y, is 6.505 mc higher than the bottom end of each band range.
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The Hallicrafters SX-115 Receiver. It is

smartly styled with a symmetrical layout.

The large knobs, each side of center at the

bottom, are the sanp seLector (left) and

TUNING with the 1 kc incremental frequency

dial (right). Other controls are conveniently
located.

Stability

A transmitter-type v.f.o., with Hallicrafter's
system of differential temperature compensation,
is used. Stability is specified as better than 300
cycles after a 15 minute warmup period. It was
found that, starting cold from a normal room
ambient temperature, the frequency dropped
400 cycles after 10 minutes. Eight hours there-
after it had moved 600 cycles, equivalent to 75
c.p.s. per hour. Line potential variations of 10%
affected the frequency only a few cycles.

A standby heating element (damp-chaser)
is employed in the SX-115 which maintains a
moderate amount of heat and a uniform degree
of low humidity as long as the set is plugged
into a 117 volt a.c. outlet. The power switch
need not be turned on. This arrangement is de-
signed mainly to cut down warm-up drift which
was then found to be only 200 c.p.s.

Rugged construction also assures a high order
of mechanical stability. Vibration and drop tests
indicated no frequency shift, quivver, micro-
phonics or other adverse effects,

Selectivity

The SX-115 is provided with five degrees of
1.f. selectivity, namely: 0.5, 1, 2, 3 and 5§ kc
bandwidth at 6 db down. A special front-end
a.v.c. loop 1s employed to improve the selectivity
characteristics when the a.v.c. is in operation, so
the instruction book contains two charts showing
the i.f. response, one with the a.v.c. off. the
other with the a.v.c. on. This is explained further
during the description of the a.v.c. system.

The following table indicates the unwanted
sideband suppression measured at 1 kc for three
selectivity positions as determined from the a.f.
output with the a.v.c. disabled.

Selectivity Sideband Suppression

Position At 1 ke
I ke —40 db
2 ke —30 db
3 ke —26 db

Suppression figures are not given for 5 kg,
since this position is for use with a.m.
The 0.5 kc position is for use with c.w. In this

case the response was down 20 db at 500 c.p.s.
each side of the peak and down 40 db at 1 kc
on cach side. The nose of the peak was +250
c.p.s. at 6 db down. Narrow band if. systems
often ring from shock excitation due to strong
adjacent-channel c.w. signals, but no such effect
was experienced with the 500 cycle position In
this receiver.

T-Notch Filter

An excellent T-Notch filter very effectively
rejects interference from a heterodyne or an
adjacent carrier beat. Its performance checked
with the given specifications of 400 c.p.s. band-
width at 6 db down with a notch depth control
of at least 50 db; however, the latter is dependent
on the frequency at which the internal depth
control was initially adjusted for maximum at-
tenuation. Some deterioration will occur at other
points in the passband. In this respect, it was
found best to set the depth control for maximum
rejection when the notch filter is tuned to reject
a |1 kc beat, after which the attenuation at other
points tuned in the passband will be fairly uni-
form.

The notch hlter also may be used to make
more pleasant-sounding reception of some of the
strident-quality s.s.b. signals. This is done by
varying the notch frequency control accordingly.
It can also be used to advantage for exalted-
carrier reception of a.m. signals. When used for
taking out an unwanted beat, it should be noted
that rejection is obtainable only throughout the
normal passband of the i.f. system and therefore
a signal on the unwanted sideband cannot be
rejected.

Also, maximum rejection will be obtained only
when the a.v.c. is turned off or when the r.f. gain
is turned down. (Maximum sideband suppres-
sion also will be obtained under the same con-
ditions).

Sensitivity

Sensitivity on a.m. is specified as less than
Il uv for a 10 db signal-to-noise ratio and less
than 0.5 uv for s.s.b. and c.w. Measurements
indicated this to be mostly on the “less” side

except on 10 meters. The input impedance is
50-70 ohms.
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Detectors and Noise Limiters

Separate detectors and noise limiters are pro-
vided for a.m. and s.s.b./c.w. operation. For
a.m. a conventional diode detector and an auto-
matic-threshold series-type noise limiter arrange-
ment is used, For s.s.b. and c.w. a product de-
tector is employed. The noise limiter for this
mode is an i.f. type which is one of the most
effective and simple ones yet devised for s.s.b.
and c.w.; Key clicks and hard ac. action are
also thereby minimized. The detectors and noise
limiters may be switched individually.

S-Meter

The S-meter is calibrated in the usual fashion.
Accuracy of calibration was found to be within
15% for 6 db per S-unit with the a.v.c. in oper-
ation and the r.f. gain set fully on. A | gv signal
produced an average meter reading of S-4, and
the average reading for a 50 uv signal was S-9.
A band-gain equalization arrangement is used,
so0 the indicated readings for each band were
almost identical. The S-meter still functions
when the r.f. gain is turned down or when the
a.v.c. is disabled; however, the calibration does
not hold and the indications are then only
relative.

A.G.C.

A dual-loop a.g.c. system is used which im-
proves selectivity when a.g.c. is used. The first
a.g.c. loop derives an amplified control potential
from the 50.75 kc i.f. amplifier at a point which
is not as selective as the circuit to which the

1Scherer, 20 Kc Filter Adapter and S.S.B. 1.F. Noise
Limiter for the Collins 75A4 CQ, April, 1960, p. 32;
“IFNL”, An S.S.B. LLF. Noise Limiter, CQ, June,
1960, p. 42; “More on the IFNL,” CQ, November,
1960, p. 62; Raguse “Variable I.F. Noise Limiter,”
CQ, November, 1960, p. 70.
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Top chassis view of the SX-115. Some of the gear-drive
mechanism may be seen at the center of the panel.
The v.f.o. tuning capacitor is left of center. Heavy sup-
porting brackets at the sides of the chassis enhance
sturdiness and serve as convenient supports when the
chassis is turned over in the event servicing is required.

second a.g.c. loop is connected. The first loop
controls the front-end r.f. stage, the second con-
trols an i.f. stage and the S-meter.

When an adjacent-channel signal, stronger
than the desired signal, is present, it will reduce
the front-end gain, but as this drops, the r.f.
potential at the second a.g.c. rectifier will also
drop, thereby tending to increase the receiver
gain. (Due to the higher selectivity involving the
second loop, the adjacent signal will have little
effect on its a.g.c. potential). The net result is
a compensating action between the two a.g.c.
loops which minimizes desensitization of the re-
ceiver and holds up the weaker signal. This
effectively increases the dynamic selectivity
(which actually can be measured) and lessens
a.g.c. pumping and monkey-chatter by the strong
adjacent signal. The action holds up to about
a 50 wpv signal input at which point a further in-
crease in signal level (the desired one) brings
the a.g.c. into play. It is a two-step action which
1s dependent on the ratio of the gain in the two
a.g.c. loops and which contributes to smoothness
of operation and minimizes desired-signal pump-
ing and popping of a.g.c. In addition, the a.g.c.
attack 1s fast, release is slow, making the overall
action pleasant sounding.

The dual loop a.g.c. also cuts down desensiti-
zation of the receiver by short noise pulses, as
also does the s.s.b./c.w. i.f. noise limiter which
operates ahead of the a.g.c. system.

The a.g.c. figure of merit is given as 60 db.
Tests showed that the a.f. output level increased
with r.f. input level as follows:

A.F.
Input Output Cumu-
Level Level Level lative
Change Increase Change Total
(pv) (db) (db) (db)
From To
I 10 20 Y 9
10 100 20 3 12
100 1000 20 2 14
1000 10000 20 2 16

The total output level change was 16 db for
an input signal increase of 80 db from | av to
10000 uv, and 7 db for an input increase of 60
db from 10 gv to 10000 pv.

Image and Spurious Responses

.f. image rejection is given as better than
60 db and i.f. signal rejection as better than 70
db. These specifications were confirmed with
signal rejection running as high as 80 db on some

[Continued on page 104]




Add RTTY Tuning To

The Modulation Analyzer

BY R. M. BALDWIN*, K4ZQR

The Modulation Analyzer described in a previous issue of CQ' can easily
be converted to an RTTY tuning indicator as outlined below.

NE of the most useful station accessories
O IS a scope to monitor your modulation,

and the Modulation Analyzer described
by WOBMW in a previous issue! is a dandy—
because it not only lets you monitor your signal,
but also the other fellow's. This latter feature
makes it useful as a tuning indicator, and as
WOBMW puts it you can use it to zero beat an-
other station.

Shortly after we completed our Modulation
Analyzer the RTTY bug bit at K4ZQR., and we
were on the air with a Model 26 and a Twin
Cities TU. The Twin Cities TU, in common
with most other terminal units, has jacks pro-
vided for monitoring the mark and space signals
on a scope, and for some months we pressed the
regular bench scope into service. It worked well,
but whenever we needed the scope for other pur-
poses we had to disassemble the RTTY set up.

With the purchase of Byron Kretzmans' New
RTTY Handbook we saw just what we wanted
in the cross-type tuning indicator described under
Accessory Equipment in Chapter 7. It even used
the same 3BPI1A c.r.t. tube, and we were just
about readv to sacrifice the Modulation Ana-
lyzer when we got the idea that maybe we could
have our cake and eat it too. To make a long
story short, we now have a Modulation Analyzer
that will monitor our own or the other fellow’s
wave envelope or trapezoid pattern, and at the
flick of a switch becomes a cross-type RTTY
tuning indicator. Interested?—well here's how
its done.

Procedure

While the power supplies in the Modulation
Analyzer and the RTTY tuning indicator are
somewhat different in design, they deliver ap-
proximately the same high and low voltages. It
was also obvious after studying the circuits that
all of the other controls for the Modulation
Analyzer could be used for RTTY tuning indi-
cator without modification. This included vERTI-
CAL and HORIZONTAL CENTERING, INTENSITY, and
FOCUS controls.

What it boiled down to then was adding a
12AX7, two half-meg pots, two jacks, a three

*409 Kaelin Drive, Louisville 7, Kentucky.
iFrederickson, D.G., “Modulation Analyzer,” CQ, Janu-
ary 1961, p. 36.

Fig. 1—Circuit of the vertical and horizontal amplifiers

that can be added to the Modulation Analyzer to en-

able its use as an RTTY Tuning Indicator. All resistors
are '2 watt and all capacitators are in mf.

pole, two position ceramic rotary switch, plus a
few resistors and capacitors. All of my own parts
came from the well known junk box, but if yours
isn’t well stocked vou still won't go broke in
making this simple conversion.

Construction

If vou have already built the Modulation
Analyzer the addition of the 12AX7 1s the first
problem. In the event vours 1s a Chinese copy
of WOBMWr s lavout, the 12AX7 can be located
next to the 6BH6 on the rear of the chassis. The
two pots and the input jacks (RCA type) are
mounted on a vertical plate added to the side
of the chassis. The switch, S, used to select the
Modulation Analvzer function or the RTTY
function should be mounted below deck with
the shaft out to the side so the front layout is not
changed at all.

After all the parts are mounted, wire the cir-

[Continued on page 87]
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Fig. 2—Wiring of the switch, Sy, is shown above as
described in the step-by-step procedure. The switch is
shown in the MODULATION position
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D.C. to D.C. Power Supplies Using
400 C.P.S. Transformers

BY C. FITZHUGH GRICE*, WS5KOF/5

D.C. to d.c. power supplies can be built using surplus 400 cycle filament

transformers so plentiful on the surplus market. This article identifies the

specific transformers employed and provides seven practical circuits
in which they may be used.

N untold number of surplus 400 cycle trans-
A formers have probably gone into the
melting pot because a good use could not

be found for them. In an attempt to find a use
for some of these 400 cycle transformers, a num-
ber of experiments were made using several dif-

ferent types of transformers in transistorized
d.c. to d.c. power supplies.

Basic Theory

First, a basic review of a d.c. to d.c. converter:
Figure 1 is a circuit illustrating the basic princi-
ple involved. If a means can be provided for
cyclic operation of switches S; and S», and by
using a rectifier across the secondary of the
transformer, we have a d.c. to d.c. converter.

In fig. 2, we have substituted transistors as
switches. The energy needed to operate the tran-
sistors as switches is supplied by feedback wind-
ings from the transformer to the bases of the
transistors.

In order to cause the necessary switching ac-
tion to take place, the flux in the iron core of
the transformer must be driven to positive and
negative saturation on alternate half-cycles, An
iron core transformer will be saturated in essen-
tially a square wave mode in accordance with the
formula:

: 4 B, AN f
‘ i = -
108
Where V, = voltage across Y2 primary.
B, — saturated flux density (lines/cm?2).
A = cross section area of core (cm?).
N1 = number of turns on one half of the
primary.

f = frequency of oscillation.

The core of any transformer has certain mag-
netization characteristics. A curve representing
these characteristics i1s called a hysteresis loop.
This loop 1s a plot of the flux density, B, versus

*13114 Indian Creek Road., Houston, Texas.
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Fig. 1.—Basic d.c. to d.c. converter. When switches
Sy and S; are properly cycled, a pulsating d.c. is
applied to the transformer primary.

52 e CQ e March, 1964

Several 400 c.p.s. filament transformers designed to
be used in military and airborne equipment. Top row

(I. to r.), GA-50011 modified, 78786, GA-52164. Bot-
tom row, GA-50021, GA-51810, and GA-50009.

the magnetic force, H. H is equal to turns (N)
times current, (/) : H = Ni. Figure 3 represents
a typical hysteresis loop for a converter trans-
former. The desirable condition would be to
reach B, of a given core material using as little
current as possible (hence H — small). Inspec-
tion of formula (1) shows that the larger B. is,
the smaller N, can be for the same frequency of
oscillation. It then would follow that the best
type of d.c.-to-d.c. converter transformer cores
would be those with a reasonably large B. and
low H. This would be a “square-loop™ material.
The current (and hence power) needed to pro-
duce the necessary H to reach B. is part of the
core loss and one of the factors in determining
the efficiency of the converter. As frequency in-
creases, the top and bottom of the loop “stay
put” and the sides move out; the loop gets
“squarer” requiring a larger magnetic force, H,
to reach saturation. Therefore larger core losses
occur with increasing frequency.

Fig. 2—Transistors are used to replace the switches of
fig. 1 and are energized by the feedback voltages
applied to the bases.




P
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Fig. 3—A hysteresis loop for a typical converter trans-
former as explained in the text.

There are a number of core materials available
which have high values of B. with low values of
H. Some of the trade names are Orthonol,
Orthonik, Deltamax, Hipernik V, and 49 Square
Mu. D.c.-to-d.c. converters can be and are built
using transformers wound on toroid cores made
of the above mentioned materials. As high as
95% efficiency can be obtained, but like most
everything else in life, you don’t get something
for nothing, such cores are not cheap.

A number of silicon steel cores have reason-
ably good “square-loop” characteristics. Those
sold under the trade names of Magnesil, Hyper-
sil, Supersil, Microsil, Silectron, etc., are in this
category. These materials have about the same,
or slightly higher, saturated flux density, B. as
Orthonol, Deltamax, etc. Their core loss is higher
due to a larger value of magnetizing force, H,
required.

Types of Circuits

Most d.c.-to-d.c. converters will use one of

three basic circuits; common collector, common
emitter, and cross-base. Figures 4, 5, 6 and 7
illustrate the basic circuits.
Common Collector Circuit—Fig. 4 and 5: This
circuit allows the transistors to be bolted directly
to the chassis if the negative input to the con-
verter 1s grounded, as i1s the case with most auto-
mobiles. The chassis then serves as a heat sink
for the transistors.

-0
\". SO0m{

‘ 25 Ry -
10

R

Fig. 4—Common collector circuit for use with a negative

ground source voltage is shown above. The feedback

winding requires a slightly higher number of turns

than on the emitter-to-emitter winding. Resistors R,

and R; form the bias network for starting but introduce
a power loss.
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Fig. 5—A common collector circuit for use with negative
ground input is shown above. The feedback is accom-
plished by an auto-transformer winding. The principle
of operation is similar to the circuit shown in fig. 4
except for the starting bias. Diede Dy (750 ma, 50 p.i.v.)
insures starting by blocking current flow through R;
and Rj; causing current to flow through the base-
emitter circuit of Q,. As soon as current flows the feed-
back winding supplies base voltage turning the tran-
sistor on “hard.”

In fig. 4, the feedback winding N, must have
sufficient turns so that Vy, is approximately 2 to
3 volts more than V..

Figure 5 1s somewhat more efficient than fig.
4 because less power is wasted in the biasing
resistors. Winding N should be at least N4 for
good operation.

+
‘ Hy
-
v SO
~ 2%
Fa
=0

Fig. 6—This common emitter circuit is frequently used;
it requires fewer turns on the feedback winding than
the circuits of figs. 4 and 5. In this circuit the windings
need supply only 2 to 3 volts, while in figs. 4 and 5
the feedback voltage must be in V., plus 2 to 3 volts
or a total of 14 to 15 volts. For the same voltage input,
the transistors in this circuit can have lower voltage
ratings than those of figs. 4 and 5.

Common Emitter Circuit—-Fig. 6: This circuit
allows use of a transformer with fewer turns on
the feedback winding, N» V. should be at least
2 to 3 volts. The transistors must be insulated
from the chassis.
Cross-Base Circuit—Fig. 7: For low power con-
verters up to approximately 50 walls, a cross-
base circuit can be used. The transformer does
not require a separate feedback winding. The
transistors must be insulated from the chassis
and resistors Ry and R» are necessary for good
transistor stability with varying ambient tem-
perature,

Most (or almost) all hams who either operate
or plan to operate mobile would like a good
cheap d.c. voltage supply for the rig—which
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Fig. 7—This cross-base circuit is essentially a multi-

vibrator with the feedback to each transistor supplied

through resistors Ry and Ry This circuit is the least

efficient and is not recommended for power levels above
S50 watts,

finally leads us back to what we started to write
about—using 400 cycle transformers as d.c.-to-
d.c. converters.

400 Cycle Filament Transformers

Many 400 cycle (and higher) filament trans-
formers used in military and airborne equipment
are wound on banded “C” cores. Many of these
cores are good high quality silicon steel cores
such as Magnesil, Hypersil, etc., mentioned
earlier.

At this point you might wonder how you can
get good high voltage from a 115 v. to low
voltage (6.4 v,, 5.0 v.. etc.) filament transformer.
If a center-tapped winding, or two windings of
equal voltage ratings, exist on a transformer, it
can serve quite nicely as a converter transformer.
First, take the case of a 115 v. to 6.4 v. (c.1.)
transformer in a cross-base circuit with 12 v.
input. See fig. 7. Here we are putting 12 volts
across Y2 of the original secondarv winding, The
turns ratio between Noand Nyis 115/3.2 = 35.8.
Theoretically, the voltage output, V.. would be
12 X 35.8 = 415 v. With a bridge rectifier we
could expect somewhere in the range of 375
volts d.c. output voltage. The frequency of
oscillation will be determined by formula (1).
The fact that our present primary winding was
originally intended to be a 6.4 v.c.t. winding
does not matter if the wire i1s large enough to
carry the current dictated by the output load.
The fact that the frequency of oscillation is
above 400 cycles does not particularly matter
as most cores of this type are capable of opera-
tion up to 2000 cycles or so without excessive
core losses as compared to 400 cycles. Example:
Suppose a transformer was originally designed
for 115 v. to 6.4 v.c.t. at 3 amps. Because current
flows only during each half cycle using the 6.4 v,
winding as a primary, we could draw 6 amps of
input current. With a load of this amount, the
current in the former 115 v. winding is in excess
of the original rating. However, it appears from
many hours of experimenting that the average
military transformer is quite conservatively
rated.

A filament transformer with two equal voltage
center-tapped secondary windings could be used
in fig. 6, a common emitter circuit. In this case
the feedback voltage, V., would be almost equal
to the input voltage and R; would have to be
made large enough to limit the base current to
a safe value.

Suppose you have a transformer with four
non-center-tapped secondary windings, two 6.4
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v. and two 5.0 v. windings. This transformer
could be used in the common collector circuit
of fig. 4 if the two 5 volt windings are connected
in series for the primary and the two 6.4 volt
windings are connected in series to provide the
feedback voltage. The a.c. output would be
115/5 x V., or with a 12 volt input, 277 volts.
By using a voltage doubler, you will have ap-
proximately 500 volts of d.c. output.

Using the two 5 volt windings as feedback
windings and the two 6.4 volt windings as the
primary, as in fig. 5, the a.c. output with 12 v.
input would be 115/6.4 x 12 = 215 v. With a
voltage doubler you will have approximately
400 volts d.c.

Practical Applications

A number of different types of 400 cycle fila-
ment transformers have been tested in the dif-
ferent circuits. Of the transformers tested, eight
different units, all with a GA 5 - - - - serial num-
ber, were tried in the basic circuits. Transformers
of this series of serial numbers are all open-
frame, banded “C” core transformers built with
mica insulation between windings, apparently
for high-altitude aircraft. One and perhaps more
of the GA series of transformers was designed
for 400 to 1600 cycles. All transformers of the
GA series have a Faraday shield grounded to the
core of the transformer.

The photograph of the transformers tested will
perhaps help to identify “likely” units in the
event any are seen in the “surplus” stock of
radio supply stores. The largest open-frame
transformer in the photograph is #GA-52164,
originally designed for 400-1600 cycles, This
transformer has a total of 8 non-center-tapped
windings, four 6.4 v. and four 5.0 v. windings.
By using the 5.0 v. windings as the primary and
the 6.4 v. windings as feedback windings in the
circuit of fig. 5. the transformer will supply ap-
proximately 500 volts d.c. with a voltage doubler
rectifier and 12 v. input. A supply using this
transformer has been loaded to 120 watts output.

The largest dark colored transformer in the
photograph has a serial number 8786 on it. This
transformer has four center-tapped 6.4 v. wind-
ings. A supply built with this transformer using
the circuit of fig. 5, with 12 volts input and a
voltage doubler rectifier., will deliver approxi-
mately 750 volts d.c. at 200 watts.

A number of different types of transistors
were used while experimenting with the trans-
formers. For simplicity and reasonably low cost,
the Motorola 2N 1554 and 2N 1163 were selected.
The 2N1554 has a 15 ampere collector current
rating and the 2N1163 has a 25 ampere rating.
Any good transistor with adequate collector cur-
rent rating can be used providing the base-col-
lector and base-emitter voltage ratings are not
exceeded. For safety, a transistor with a base-
collector rating of less than 40 volts is not recom-
mended. The bargain-priced transistors appear-
ing in many ads are not recommended for this
usage. Usually the leakage current of these
transistors is a little high.




Winding Polarity

On all transformers of the types tested, it ap-
pears that winding polarity follows the sequential
numbering of terminals. For example, to cor-
rectly series a winding numbered 3 and 4 with
one numbered 5 and 6, just connect 4 and 5. To
correctly parallel the two, connect 3 to 5 and
4 to 6.

List Of Transformers

A list of some transformers tested with sug-
gested uses and circuit values is as follows:

GA-50009—-Small single winding transformer.

1. Use circuit of fig. 7.

2. Use with 6 v. input supply.

3. With voltage doubler across 1 & 2, d.c. out-
put approx. 280 volts at 80 ma.

4. Transistors—2N1554.

5. R, R»—7.5 ohms, 5 watts. Ry, Ry—350 ohms,
5 watts.

GA-50011—-Requires modification. Good for 50
watt supply. Winding 3-4 is wound tri-filar.
Separate wires at terminals. Connect two of the
windings in series-aiding. Clip off ends of the
winding left. Connect center-tap (formed when
windings were connected in series-aiding) to
terminal 5. Winding 5 and 6 is a low current
winding and will not be used.

Use circuit fig. 7.

Use with 12 volts input.

With voltage doubler, d.c. output approx.
330 volts at 165 ma.

With bridge rectifier, d.c. output approx.
190 volts at 190 ma.

Transistors—2N1554.

R, R>—15 ohms, 5 watts. Ry, R;—100
ohms, 5 watlts.

GA-50013 and GA-50016—-Small transformers
with low current filament winding plus low cur-
rent high voltage winding. Not applicable for

d.c. converter use.
bone) ona) Pana) Foon) Hoge) o] o]
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GA-50019—Transformer with 7 secondary wind-
ings, three 5 volt and four 6.4 volt windings.
Series-connect 6 and 7. Terminals 5, 6-7 and 8
will be the primary terminals. Series-connect 14
and 15. Terminals 13, 14-15 and 16 will be the
feedback winding terminals.
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1. Use circuit fig. 4.

2. 12 volt input.

3. With voltage doubler, d.c. output approxi-
mately 450 v, at 200 ma.

4. Transistors—2N1354.

5. R;—3 ohms. 10 watts, Ro—150 ohms, 10
waltls.
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GA-50021—Small transformer with one center-
tapped filament winding plus two low current
filament windings.

Use circuit fig. 7.

6 volt input.

With voltage doubler, d.c. output approxi-
mately 300 v. at 75 ma.
Transistors—2N1554.

Ry, Ro—1.5 ohms, 5 watts, Ry, R—50 ohms,
5 watts.
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GA-51810—Small transformer with three low
voltage windings. Connect terminals 4 and 5.

. Use circuit fig. 7.

Use 12 volt input.

With voltage doubler, d.c. output is approxi-
mately 250 v. at 40 ma.
Transistors—2N669.

Ry, Ro—10 ohms, 5 watts. R3, R;—200
chms, 5 watts.

R o o] e b e e o,
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GA-52164—Transformer with eight windings,
four 5 volt, and four 6.4 volt. This transformer
will make a good 120 watt supply. Parallel ter-
minals 12 and 18, 11 and 17, 14 and 16, 13 and
15. Connect 11 to 17 and 14 to 16, using # 14
or larger wire. The four 5 volt windings are now
connected as two parallel pairs in series. Con-
nect 6 and 9. The feedback winding will be 5,
6 and 9, 10.
. Use either circuit fig. 4 or 5. If fig. 5 is used,
connect 6 and 9 to the positive input terminal.
12 volt input.
Transistors—2N 1554,
In fig. 4, Ry = 2 ohms, 10 watts, Rs = 100
ohms, 10 watts. In fig. 5§, Ry = 400 ohms,
1 watt, Ro and R3 = 3 ohms, 10 watts, Co,
C;J, —a mf, 25 v.
Connect terminal 4 to 7. Terminals 3 and 8
may be connected to a voltage quadrupler
for 120 volts for bias supply.
6. With voltage doubler across terminals | and
2, d.c. output is approximately 500 v. at
240 ma.
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8786—This transformer has four 6.4 v.c.t. wind-

ings and makes a good 200 watt supply.

1. Use circuit fig. 5.

2. 12 v. input.

3. Transistors—2N1554 up to 180 watts input,
2N 1163 above 180 watts.

4. Connect terminal 3 to 8. Connect terminal
5 to 12. Terminal 3 should be connected to
the emitter of transistor Q; and terminal 5
to the emitter of transistor Q», using # 14
or larger wire. Terminal 4 is the plus 12 volt
input terminal. Connect terminal 7 to the
base circuit of Q; and terminal 13 to the base
circuit of Qo.

5. Ry, = 1000 ohms, 1 watt. R», Ry = 10 ohms,
10 watts. Co, C3 = 5 mf, 25 v.

6. A voltage quadrupler across 9 and 11 will
give approximately 96 volts for bias.

7. With a voltage doubler across 1 and 2, d.c.
output is approximately 750 v. at 250 ma.

This list by no means represents all of the 400
cycle filament transformers which can be adapted
for use in d.c.-to-d.c. converters. A few simple
checks can be made on an “unknown™ trans-
former to help determine its suitability for con-
verter use. Usually terminals 1 and 2 are the
original 115 v. winding. With an ohmmeter,
check the resistance of all the windings on the
transformer. The resistance of the original 115 v.
winding will usually be one to five ohms. (Pos-
sibly higher on small transformers.) With the
ohmmeter, check the continuity sequence of the
other windings on the transformer. Filament
windings will usually have a very low resistance,
showing practically zero ohms if the wire size
is fairly large. If the transformer has a center-
tapped winding which appears to be a filament
winding, it will most likely work in the circuit
of fig. 7.

If the transformer has two or more windings
which appear to be filament windings, it will be
necessary to determine if the voltage ratings of
the windings are the same. Do not attempt to put
115 volts 60 cycle across the primary to check
the voltage across the other windings. This will
result in a burned-up transformer or blown fuse,
or both. Six to twelve volts from a 60 cycle
filament transformer applied across the primary
of the “unknown” will give enough voltage
across the other windings to determine if the
voltage ratings are the same.

Equal-voltage windings can be connected in
series to provide new primary and feedback
windings. If the current ratings of the windings
are known, even approximately, windings can
be paralleled to obtain a higher current capacity
for the new primary.

Once the winding configuration of the trans-
former has been determined, the most appro-
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priate circuit can then be selected. When a trans-
former is first tried in any circuit, and the
transformer does not switch, reverse the base
connections to the transistors.

In figs. 4 and 6, safe resistor values to try
initially would be § and 100 ohms for Ry and Ra.
The final value of the resistors will be deter-
mined by the starting load requirements. Resistor
R, may have to be reduced in value if the con-
verter has to start under full load.

In fig. 5, a safe value for R, would be 300 to
400 ohms. and safe values for Rs and Rz would
be 5 ohms. It may be necessary to reduce the
value of R» and Ry if the starting load i1s heavy,
A good value for C2 and Cy is 5 mf at 25 v.d.c.
Always use a 500 mf capacitor across the input
terminals.

In fig. 4, 5 and 6, the base resistors should
be 10 watts for safety.

In fig. 7, Ry, R» and R3, Ry, values of 5 to 10
ohms and 100 ohms at 10 watts are suggested
for initial trials.

A base current of 600 to 700 ma for the
2N1554 and approximately 1 ampere for the
2N1163 transistor will be satisfactory. This cur-
rent can be metered. If the converter is not being
built for a high power output, the transistor base
current can be reduced in the interest of better
efficiency. If the regulation of the supply holds
up reasonably well under the required change
of load, the base current (hence base drive) is
probably adequate. If the regulation seems to
go to pot under load, the transistors may have
inadequate base drive.

A word about the voltage doubler used. Values
of doubler capacitors larger than 16 mf are not
recommended. About 8 mf seems to be large
enough. A large value of capacitor will result
in an extremely large initial starting current for
the supply due to the charging current require-
ments of the capacitors.

One final word of caution about using these
transformers in d.c.-to-d.c. converters. A banded
“C"” core is fairly easy to take apart to remove
and replace windings. However it is almost im-
possible to “re-band™ them with sufficient force
without a tool made especially for the job. A
“hand re-banded” core will very seldom work in
a converter circuil,

Modulation Transformers

Another use of 400 cycle filament transform-
ers is for modulation transformers in a tran-
sistorized modulator. The turns ratio between
windings can be determined from the voltage
ratings of the windings. The impedance ratio
would then be equal to the square of the turns
ratio. Example: The modulator has a collector-
to-collector impedance of 28 ohms. Input to the
r.f. final is 250 volts at 80 ma. Thus Z = 250/80
— 3130 ohms. The impedance ratio is 3130/28
— 112. A filament transformer with two 5.0 volt
windings connected in series will give a ratio of
No/N{y = 115/10 = 11.5. The impedance ratio
will be (No/N;)2 = 11.52 = 132. This is fairly
close to the requirement of 112, X

— i ———— -




URBAN LE JEUNE, JR.*, W2DEC

The following certificates were issued between the period from December 6th, 1963 to and

including January 5th, 1964:

It is with deep regret that I report that another
old-timer from VS6 has passed away suddenly.
A. M. Houghton, VS6AM, known to all as
“Tiny"” died suddenly at sea off Bankok on No-
vember 10th, 1963, age 63. His body was flown
back to Hong Kong for burial and he was buried
near to his old friend Pat, VS6AE., who had
predeceased him by only a few weeks. Many
Hong Kong amateurs and CR9AH from Macau

*Box 35, Hazlet, New Jersey 07730

1884 DL3TW Gunter Pfannkuche 104 G3INFV Robin Sykes
| KRS KP4RK José Toro 105 Z1L4BO V. Roy Jackson
1886 UIRAG Galim Gadvamow 106 [1SF Serafino Franchi
|R87 UA2KAA Kaliningrad Pioneers
| House SSB WPX
I SK8 UA4dPW George Kh. Khodjaev 151 VERR( Reginald J. Beck
1889 WSARJ R. 1. Vaughan 152 VE7PU Dick McQuillan |
1890 W6eW X David P. Baker 153 K8LSG Roger W. DeBusk, M.D.
1591 KI1SHN George C. Banta 154 ON4UN Devolders Johan
| K92 W2VUF Fred W. Kilburn 155 VPINS Don R. Thompson
| RO3 LA3IUF Arne L. Sangwill 156 WAGESH I.. T. Evane
1894 W4NII Gay E. Milius
| K9S JATIBRK achio Yonemura MIXED wpx
ALL-PHONE WAZ 82 Wi3INKM Stanley S. Springer
1 T g ety
115 KECYG S C. Shallon B. LASS Emil Standal
216 VE4XO Chas. E. Johnson
317  KSMDX David L. Thompson WPX ENDORSEMENTS
218 LASLF Anders M. Thorrud Conti- Endorse-
219 WSIYU H. E. Tavlor Mode nent Band ment
220) PADNZD Dr. H. ten Herkel KINOL CW i 350
221 VERRG Reginald J. Beck KISHN C'W 150
222 EP2AG (seo. H. Buchanan K20US CcCwW E S 350
223 K21GG I'. A. Hughes WA2EOQ S5H : ... .14
224 WSIWM Frank Montgomery Phone 14
Wi3GlY CW F
TWO.WAY SSB WAZ W4HUE CW A e r o 350
WSLGG W . F
204 K6CY G S. C. Shallon ryia E*uii\.{'d 0. |}
205 LASLF Anders M. Thorrud W6CH Y Phone AR L
206 WSIYL H. E. Tavlor WeK G C'W A
27 W ‘:U YJ Fredrick B. Wilhhams KRISG CW et e, W 15()
)5 VESRG Reginald J. Beck KSONV Mixed B ' e L
209 WU ZC J. H. Carnett CW oo Y P )
210 "ﬂh;"}_‘;II Brvan Edwards, Jr WRTTN CW 21' 350
211 SMSIKC lore Dahlberg DJIUFE CW E
212 WS5QVE Col. Carl H. Hatch DIACP SSB _ ...14
Cw WPX phﬂﬁt’.‘ E
DJISVQ CW ] 350
507 W3ZHQ Stephen J. Wolfhope DL7CS CwW E, 14,21
S0O8 KI1RTB C. LaMar Ray il]f\(:l:\ {_ﬂ; 2
S09 PY4ZI Ibsen Drumond LA3UF CW ; o e s 2390
510 OK1SV Viadimir Srdinko :;ti;ﬂ\ ::::::’ E. A, F 1’?
511 WASCBL Clarence E. Longstreth IEA vy . =
512 GIHRY Kenncth Douglas Halsa ”1-._'"1‘” N H‘.,{"r‘: P e 33 5
513 LUUA4IF Alexander F. Kamalagin "’_-I--'\ R, t_“_ 14, 21 I
514 UL7CH Yuri Philipienko UBSE ). L.“', E
515 DJ1UE Erich Fleig VK3RJ CW 350
516 WOKXZ Steve Ever {-Asia;: E-Europe: F-Africa: N-North America: O-
517 KIHIY Richard Zwirko Oceania: S-South America.
VS6AM attended the funeral.

“Tiny” was a ship’s engineer, starting in the
old Kowloon Docks about 1928. He sailed on the
San Nam Hoi on the West River using the cal
ACISN 1n the early days and was, in fact, the
first operating amateur in the region. At that
time, his land-based contacts were Pat O’Brien
(then ACI1PA), John Alvares (then AC3JJ) and
John Cotton (then AC4HW). During this period
“Tiny” was awarded a medal in connection with
the capture of pirates in this area. In 1930
“Tiny” was issued the call VS6AM and was
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WPX HONOR ROLL

CW WPX W2KIR ... 511 VE40X ... .461 W7ABO 419
W2GT .. 510 WSWIO . 460 HBSTT 419
W2HM) . 685 KOEAB . 510 WOWCE . 458 KHGBLX 418
WBKPL 652 DL3RK 509 W3BCY _ 457 UAAIF 417
WSKC 647 WBRQ ... 505 W7HDL 457 K2PFC 415
W2AIW 617 WOUZS 505 OEIFF _ 457 VK3XB 415
W2EQS 605 PABLOU 505 FOMS . . 457 WIDGT 415
W40PM 600 G3EYN .. 503 OK3EA 456 WSAWT 412
WEKG 586 YUIAG .. 503 UC2AR 456 W5DA . 412
ON4QX .. 579 W3GJY 503 K4TEA . 451 WA2DIG 411
W2NUT 571 WYY ... 502 W3PGB = 450 W2PTD 411
WBLY 570 DL7CS .. 502 DLIYA .. 450 K5LZ0 . 411
WOUXD 566 K2CPR 501 DLOKP . 450 W4DKP 410
K6CQM 565 WOSFR . 501 WS8JIN 449 WICKU . 408
W50LG 564 W2EMW = 500 WBKSR . 449 K4IEX . 408
W2HO 563 W2FXA 500 W3AYD 443 K4IVE 407
WSLGG 558 W2MUM 495 WEUNP 442 WSAFX . 407
WoDWQ 556 WIWLW 494 VK3XB 439 WA4CKD _ 407
DLIQT 552 LA3 491 W3BQA 437 SM5AJR 406
K2ZKU = 552 OK3 488 LASHE 437
WIEQ 549 SMSCCE 488 VE3ES 433 Phone WPX
W1lJB 546 W4BYU 487 G3HIW 433 WOWHM 605
K2UKQ 546 WBPQQ .. 481 WBUMR 429 CcTiIPK 602
WAYSX 544 ONA4FU 479 WOAUB 429 WEWT 589
WOGFF 538 W4HYW __ 478 W2RA 428 oano 583
ITIAGA 536 W8IBX _ 476 KSLIA 428 T 565
SM7MS 534 W5BUK 475 OKIMB 428 T 0
G2GM 526 WOMCX 472 W3CGS 426 MP4BBW 506
OK1SV . 517 SP6FZ .. 468 WIEIO 425 DJ3CP ... .473
K9AGB 515 W30CU 466 OE3WB 425 WIYSQ .. 471
KPACC . 515 KGSXA 464 KL7MF 424 WIUZC . 462
WEWO ... 511 PY40D 462 SM5W| 424 PABHBO = 453
DJ2KS ... 511 JA2JW 461 WOPG! . 420 G3NUG ... 451

known to many oldtimers under this call.

After the second World War, Tiny sailed on
the Kwong Sai and used the call CR9AM for
a period between 1946 and 1953. After 1953 he
was employed on foreign vessels and had to
confine his operating as VS6AM to his short
periods between voyages.

*Tiny” will be sadly missed by all members of
the Hong Kong Amateur Radio Transmitting
Society and by many other friends throughout
the world, especially the oldtimers. Our sym-
pathies go to his widow and children in their
tragic and sudden bereavement., Thanks Hong
Kong Amateur Radio Transmitting Society.

SSB DX HONOR ROLL

W2ZX 288 WoRKP 265  WAZIZS 240
WsPQQ 2B% W3LMA 261 WIAOL 238
TI2HP 283 PZ1AX 261 PI2AA 232
PY4ATK 279 G8KS 261 W7DLR 232
KSEAB 279 G3FKM 261 KENZD 232
K4TIL 279 W5IYU 260 WeCvu 229
W2vCZ 279 DL1IN 258 0Z7FG 228
W2BXA 278 MP4BBW 256 K4A) 226
WBEAP | 278 W3MAC ... 254 G2PL 225
weaQvz 278 G3NUG 253  WA4UWC 225
KERTW 276 W6BAF ... 252 WAGEYP 222
W2TP 276 wouuy ) WOPGI 221
VQ4ERR 275 K1IXG 250 WAGHOH 219
K2MGE ... 272 G2BVN 245 W3vsy 217
W2FXN ... 272 WBEWNE 248 W4RLS 210
weuou 270 WBEPXH 247 DJ3CP 207
HBSTL 269  WB8YBZ 246 WIICV 205
wWoaQvzZ .. . 268 K&LGF 244 OH2NB 204
W40PM ........ 265 KeZXW 243 WISSFR 203
ENDORSEMENTS
W2BXA ... . 200 W2BXA . 100 KI1AFC .......... 50
W2ZRGV 200 r2KC .. 100 WIPL) ... a0
KBONV 200 PABKF 100 W2KXL ... 20
WBWT .. . 175 ZL9CT/ K3CNN a0
AOTIW .......175 DLSCTA .. 100 WS5SCK 50
DL3RK ..... .. 175 W2EVV . . . 75 K6UTO 50
K5FLD ...150 K2HOE .. 75 WJ7VKO 50
WGEREH 150 wWsvsq ... 7% EISAE 50
KOTIW 150  F2KC 75 ON4UN 50
K3BNS 125 KAZR) 75 PABPOB 50
RSB ... 125 ON4UN 75 UA3FU 50
WBREH v 123 ZS6LW 50
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KSEAB . 450 LASHE .. 351 W3VSU .. 300 weYy ...570
WEYY 448 ZS6IW . 350 W4NJF ... 300 WSLGG .._.565
G8KS . 430 KORDP 300 W4BYU .. 557
VK6RU 421 SSBWPX VE3BKL ..300 K2ZKU = 555
W3AYD 420 W4OPM 506 KISHN . 300 W3AYD . 552
F8P| 418 MP4BBW 4627 K2POA 300 YUIAG 552
PZIAX 413 HBOTL 452 WBCVU 291 HB9EU 551
K2CJN 409 W3NKM 451 GI6TK 278 WPMCX 529
DL3T) .. 404 G8KS 450 K50GP .. 277 W2GT . 528
OEIFF 404 K9EAB 433 KBONV . . 275 DL3RK ... 525
WI10RV .. 404 G3AWZ ... 428 VE3ES . 274 DJ2KS ... 524
WIUOP _ 402 G3DO .. 424 K2JFV . 266 GBKS 520
W6USG . 400 G3NUG . 423 K2MGE 263 OE1FF __ 519
VE3BQP . 386 W3MAC 403 W3AYD 262 K9AGB 510
SP7HX ... 381 WIORV . 370 WA4EEU 262 PAGLOU 510
TG3AD ... 381 W2HXG ..359 DLIPM 257 HK3LX 508
DLEVM . 376 TI2HP 356 XEICV 256 W4BQY 505
W3DJZ .. 374 WEYMV 354 G3FKM 255 W3KPD 501
PABSNG 1369 I1AMU _ 346 UR2AR . 255 WBUMR 500
G3FKM . 366 PZI1AX ... 345 WIEQ 253 LASHE 500
WSUMR 363 KIIXG 344 W6USG = 252 KP4AODO 500
SM3AZI 362 \:EREEP__ gg} K2ZKU 251 ﬂ%ﬂ ...Eg
E3BQP

Ehza'ﬁ . 22{ WARLS 322 Mixed WPX ysc6s 475
W1DGJ + 358 W2vCZ 320 WA40PM 658 WIFVU 474
WSERY 35 WIUOP . 318 G3DO .. 624 G3HDA . 469

¢ 3eq W2YBO . 318 WOYSX . 622 G3FKM 463
WGCHY 358 wepon 315 WBWT 621 DLIYA 456
WBJIN . 356 wa2F0Q 315 K9EAB 606 WIORV .. 455
G3GHE 356 KqPUS ... 305 WBJIN = 605 VK2DI ... 454
CX2CN ... 354 DJ3CP .. 304 W3NKM = 605 WOZBQ .. 452
PY2CK . 354 WA2SFP .. 300 W30CU 5838 G3NUG ... 452
SA5TO 353 K2TDI . 300 WODWQ ..571 GI6TK ....450

DXer of the Year

The Virginia Century Club has awarded the
1963 DX Certificate to W4ECI, Ack Atkerson,
of Birmingham. Alabama, for his outstanding
contribution to the advancement of DX during
1963. Ack’s energy, enterprise, and efforts have
been responsible for the success of the greatest
DXpedition of all times which has been in prog-
ress for over a year and a half with the sole
DXpeditioner, Gus Browning, W4BPD, at the
helm. Without the man behind the scenes, the
DXpedition would have bogged down and ama-
teurs would not receive benefits therefrom.

The handsomely engraved plaque was
presented at the Club’s annual dinner on Janu-
ary 16th in Norfolk. Virginia. The 1962 award
went to Gus Browning himself for his part in
extending the international handclasp of DX to
little known parts of the world.

The runners-up for the award were W4BPD,
W2CTN, HB9TL, and UA3CR. Their part in
the great activity in DXing is recognized and
appreciated.

WAZ and WPX

The WAZ and WPX certificates are awarded by
the CQ DX department. WAZ is issued for proof
of contact with the 40 Zones of the world as shown
on the official WAZ Zone Map. WAZ is issued in
three classes, i.e. Any mode, all phone and all
s.s.b. For complete rules, sce the January, 1962
CQ, page 50.

WPX is issued in four classes, i.e., all c.w., all

phone, all s.s.b. and Mixed. The number of prefixes
required are: C.w.-300; Phone-300; s.5.b.-200; Mixed-

400. For complete rules, see January, 1962 CQ,
page 52. WAZ applications, Zone Maps and WPX
applications may be obtained from the DX Editor
at the address shown at the head of this column,
Please send a self-addressed, stamped envelope or
a self-addressed envelope and an IRC. All applica-
tions should be sent directly to the DX Editor.




Here and There

VQI9HB DXpedition: Word from Les, G8KS, to
the effect that Harvey will leave on February 14
for Chagos, followed by Rodrigues and Agalega
or St. Brandon. QSO information as follows:
On s.s.b.. will transmit 14,115 and 21,400 and
will listen 14,250-60 and 21,405-450, respec-
tively, On c.w., he will transmit 14,010 and
21.010 and will listen 14,020-30 and 21,020-30,
respectively. 10 meter operation will depend on
band conditions, but no operation 1s contem-
plated on 40/80 meters. QSLs go via Les Hill,
G8KS. “Rivenhall,” Holwood Park Avenue,
Farnborough, Orpington, Kent, England. Con-
tributions will be highly appreciated to help
cover up the expenses, which are estimated at
around $1,250.

Malaysia: G3IHCL will QSY to both East and
West Malaysia in March or April and will op-
erate all bands and modes. (Tnx WGDXC)
CEOXA San Felix: Be on the lookout for this
one in late March or early April.

CE#® Easter Island: Oscar, CEQAC, has been ac-
tive working contest-style with a T8C note. He
is usually around 14,055 from 1300 oM. (Tnx
WGDXC)

CR4 Cape Verde Island: CR4AD reported work-
ing s.s.b. from 14,125 kc saying he will be there
several months. (Tnx WGDXC)

CRS Portuguese Timor: CRSAD has been some-
what active on 14,040 kc. His name is Bar and
he may be on anytime between 0800 and 1300
GMT. (Tnx LIDXA)

ET3 Ethiopia: ET3CC is very active most morn-
ings on 14,051 c.w. between 1400 and 1500 GMT.
(Tnx LIDXA)

FHS8 Comoro Island: FHSCD, ex-FBSCD, will
reactivate this station for the third time. Andre
will be there for a vear. (Tnx WGDXC)

FUS8 New Hebrides: FURAG has been active on
20 meter c.w. moving between his two crystal
frequencies of 14,040 and 14,015 kc. (Thnx
LIDXA)

HB#® Lichtenstein: Any HB9Y station operation
portable in Lichenstein will now use the HB
prefix. (Tnx VERON)

KL7 Shemya Island, Alaska: KIMAT, WASE-
KCZ,. WASIJX and WA6BLK have put an ama-
teur station on the air. They acquired some gear
from Anchorage and erected antennas and then
for three months worked on getting the gear to
work and on the air. The equipment used 1s as
follows: Eldico SSB-100 as an exciter to a John-
son Kw. The receiver 1s a HQ-160 and the an-
tenna is a sloping V headed right down the
center of the USA. At present, the only men
left to operate are Mike, WARBKCZ; Charlie,
KIMAT: and Stu, WA6BTK. They are on 20
and 40 every day from 0200 to 0500 using the
club call of KL7EFN.

Where is Shemva Island? It is 35 miles east
of Attu which i1s the end island on the Aleutian
Chain. The coordinates are 174° East 53° North.
They operate on Bering Sea Time.

They would like phone skeds with the states

WG6FAY /| KP6AZ swinging his bug at Palmyra Island.
Jay will repeat his performance from Navassa Island
(KC4) and Swan Island (KS6) during the spring of 1964,

at any hour the band may be open. Generally
though, the band folds when the sun goes down.
Look for the boys around 7,240 kc and 14,250 on
SSB. (Tnx WAGBTK )

LA Bouvet: Jack, ZS10U, reports via the LIDXA
that the South African Government 1s trying to
establish a weather station on Bouvet. The
island belongs to the Norwegian Government. If
possible, a ham will go there to operate the sta-
tion.

TT8 Chad: For the information of CQ readers,
| would like to give a few details of my operation
as TT8AJ and TTSAN at Fort Lamy, the Chad
Republic. My initial work from Fort Lamy was
under the call K6LVB/TTS, where 1 made a
few c.w. contacts using the rig of a local ama-
teur, until the KWM-2 and 30L-1 arrived. This
was from October 15 to October 23. On October
24, the Collins equipment arrived and 1 operated
two more days /TT8, until the CO WW DX
Contest of the 26th-27th. During the contest, |
operated at TT8AN, and including a few days
afterward, about 500 QSOs were made. From
October 31 to December 4, I operated at the
station of TT8AJ, where I made about 700 more
QSO0Os. mostly on 20 s.s.b., but there was a little
20 c.w. as well as 15 s.s.b. activity also.

The QSL address I gave was always the same:

s |

Stu Meyer, W2GHK (left) presenting some equipment

to John Gayer, HBP?AEQ, President of the International

Amateur Radico Club, 4U1ITU. Stu is founder of the
Hammarlund “DXpedition-of-the-Month.”
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Two of Switzerland’s most popular hams are Ralph, HBPEO, on the left and Felix, HB9MQ on the
right. Both Ralph and Felix have been on both ends of the DX pileups. (Tnx KBONV and W2GT)

WOLYQ, Boulder, Colorado. However, some
confusion may have arisen, since some of the
local amateurs also operated the station, giving
the address of their QSL manager, K2UYG.
Anyone who worked Tom under any of the TT8
calls mentioned above, must QSL to WOLYQ or
directly to me at the address given below to re-
ceive a return QSL card. 1 have received several
hundred QSLs already and will answer all that
have included s.a.s.e. or coupons. There may be
a little delay, since I am very busy, but all will
receive cards in due course,

[ might also mention that the primary purpose
for my visit to Chad was not an amateur DX-
pedition and that the relatively small number of
QSOs was due to the fact that I had a consider-
able amount of other work to keep me busy. |
met five other amateurs in Ft. Lamy, all of whom
extended to me their warmest hospitality. Un-
fortunately, none of them operate s.s.b. or speak
very much English (French) but they are very
competent technically, and are anxious to get
at least one s.s.b. rig on the air. All of their
operation at present, however, is low-power a.m.
(mostly French) and c.w. Their calls are
TT8AC, AN, Al, AM, AP.

My total score during my visit ran something
like this: 1,200 QSOs, 115 countries, 36 zones,
42 states. | always used a vertical ground plane
antenna, except for a little operation on 15 with
a very crude cubical quad.

Thanks to Tom, W@OIFQ, for the letter. Tom’s
home QTH i1s T. M. Georges, WOIFQ, 741
Ithaca Drive, Boulder, Colorado.

UAI1 Franz Josef Land: UAIKED has been
active on 14 mc c.w. around 1800 GMT.

VK#® Heard Island: VKOVK, who is now home
in Australia, was unable to stop at Heard on the
way home from Antarctica.

VO1 Newfoundland: The following is from
Chris, WB2CDB/VO1: Our limitation is the
antenna situation. The prevailing winds of the
Argentia, Newfoundland area prevent us from
keeping our beam or quad up for any length of
time. We lost our beam and we have had our
quad blown down twice. It soon will be put up
again for another try when new radials for it
arrive from Nova Scotia. There are about 20
active members in the Argentia Amateur Radio
Club and we all operate on 20 most of the time.
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We stray from 20 to meet the Newfoundland
net at 2230 gMmT and then return to 20 't is
closes. A reminder to certificate hunters that we
issue the Codfish Certificate for a 10 point score
resulting from contacts and phone patches with
Argentia area stations. Any QSL cards for Ar-
gentia area stations which include places such
as Argentia, Placentia, Dunville, Freshwater,
should be sent to the Argentia Amateur Radio
Club, Box 12, Navy 103, Fleet Post Office, New
York, N. Y. 09597.
VP2K Nevis: Ken, VP2KJ, is back home at
Nevis Island and active on 15, 20 and 40 s.s.b.
and c.w. Ken has a new HT-32, Drake 2B and
TA-33 jr. He hopes to put some of the other
VP2 spots on in the near future, (Tnx W45S5U)
VP7 Bahamas: Harold, VP7CX, has taken to
6 meter DXing and has already worked 40 states
as well as FG7, FP8, HI8 and KP4.
VP8 South Sandwich: Ken, VPSHF, will be ac-
tive ashore on South Sandwich for a period of
three weeks during March. 20 meter s.s.b. and
c.w. will be used with a possibility of 15 meter
s.s.b. 15 and 40 meter c.w. will also be used. Ken
1s a terrific operator so this should really be a
good one.
VQI1 Zanzibar: VQI1I1Z has been active on 21,030
c.w. between 1700 and 1800 6MmT. (Tnx NCDXC)
VR1 Ocean Island: VRIG is very active on
14,100 and 14,300 s.s.b. between 0600 and 1100
GMT. (I'nx FDXC)
VS1 West Malaysia: I would like to thank Dave,
K7GCM, for the following information on
VSIMB. Dave is Ted's QSL Manager.

Ted, VSIMB, operates nearly every day
sometime between 0100 and 1700 GmT, but
mainly from 1130 to 1500 gMmT. During the latter

SIR GUS BROWNING PhD (X), W4BPD

Barring any unforeseen last minute hap-
penings, Sir Gus will be Guest of Honor at
the North Jersey DX Association’s W2-DX
Banquet at Schrafft's County Restaurant,
Scarsdale, N. Y. on Saturday, March 21st.
Festivities begin at 3 p.M. and tickets, at $7.50
per person, are available from the Ticket

Chairman, Bob Stankus, W2VCZ, 30 Pitcairn
Ave., Ho Ho Kus, New Jersey, Seating 1is
limited, so order early!




part of November and the first part of December,
the gulf states have been consistently hearing
him from 1130 to 1300 with the peak coming
around 1230 gMmT. The east coast has also been
working him, but as anticipated for this time
of vear only a limited number of west coast
stations are working him.

Ted i1s a convert to 20 meter s.s.b. and operates
mainly between 14,250 and 14,280. He some-
times operates from 14,105 to 14,125, however,
I am requesting him to acknowledge US c.w.
stations on frequency so that he will know that
he is being heard stateside.

He recently moved out of the city of Singapore
where his electrical noise level was high due to
air conditioners. He now has a more suitable
location with a temporary vertical antenna.

Ted 1s a Captain in the Royal Corps of Signals
and has held the calls G3NJM, and DL2GA.
He has been in the service for 14 years and is
a member of RSGB. He i1s married with three
children and is not new to the DX type of op-
eration.

OSL Information: Ws and DX stations send
s.a.s.e. to: David R. Brush, K7GCM (with
GMT). 15929 Main Street, Bellevue, Washing-
ton, for all contacts after July 29, 1963.

VU2 Andaman Island: VSILS will operate from
Andaman Island for ten days in April. (Tnx
NEDXC)

XE#®: K6ICS hopes to obtain permission to op-
erate XEMOICS from March 14 to March 29.
Both fone and c.w. will be used.

XWS8 Laos: The following letter 1s from Chas,
XWSBAU, via the LIDXA: “At present there are
only 3 legal stations in Laos, XWS8AL, AU and
AV. Of course, a Laotian call 1s permanent so
it 1s remotely possible an already licensed ama-
teur might return, but it is doubtful. I will keep
you posted on the activity here.

“The HS-stations have formed an amateur
society and are taking the necessary steps to
have Thailand removed from the banned list.

“"VS4RS, Ron, is active on 14,300, crystal con-
trolled, but should have additional crystals soon.
Incidentally, he emphatically doesn’t appreciate
stations sending him cables and letters request-
ing skeds.

“There 1s a move underway for a DXpedition
by VSILX and group to Brunei, North Borneo,
Sarawak, and perhaps one or two other spots.

*I am working with XW8AL, Phanh, on a
DXpedition to Cambodia next year. Frankly, I
don’t hold much hope for approval.” Sincerely.
Charles Swain, XWSAU/KL7MU, K4GTZ,

YA Afghanistan: Dick, K4UTE, is now in Af-
ghanistan. He should be getting on the air about
April Ist. Dick hopes to do some traveling
around the area and operate from several dif-
ferent countries. Glen Ward, ex-INIGW, now
K4KMX, will act as Dick’s QSL. Manager. Dick
will be in the YA area for twenty-two months.
Z1.3 Chatham Island: ZI.3VB has been active
around 0300 M1 on 14050 kc. His chirpy note
is easily identifiable. Z1L.2GX is sending an s.s.b.

This is Torishima Island; site of recent JB8 activity.

Operators (center) are, from left to right: JATHQF/ JBS,

BRK/JB8, HQG/JB8 WU/JB8, and KHG/JBB. Bottom,

JA1BRK picking one out of the 20 meter c.w. pileup.
(Tnx JAIBRK).

rig to ZL3VB. (Tnx VERON and FDXC)
ZS2MI1 Marion Island: Ray, ZS2MI, will QRT
at the end of March. His relief man is not inter-
ested in ham radio. Ray is active daily on 14,055
kc between 1300 and 1500 GMmT,
7ZS9 Bechuanaland: ZS9A is a new station and
will be there for a year. Presently active on
14,080 with 50 watts and a dipole. (Tnx
NCDXC)
4W1 Yemen: 4W1Z is the legitimate and validly
licensed call letter of Angus Mur-ay-Stone.
Angus will activate this station when his business
calls him to that area. (Tnx WGDXC)
S5U7 Niger: Yves, SUTAC, has purchased the
s.s.b. equipment of SU7AH. Yves has been very
active on s.s.b. on both 15 and 20 meters. (Tnx
K9EAB)
574 Kenya: 574 replaces VQ4 as the official
prefix for Kenya.
6W8 Senegal: 6WBAC has been very active on
14.010 kc around 1400 gMmT. (Thnx FDXC)
9G1 Ghana: Drew, 9GIEX, is looking for N.
Dakota, S. Dakota, Idaho, Montana, and Wyo-
ming to complete his WAS. He i1s on 21,415
until band folds, then 14,280 Kkc.
OM2 West Malaysia: 9M2DQ has been very ac-
tive between 14,100 and 14,120 k¢ s.s.b. between
1200 and 1300 gMmT. (Thnx WGDXC)
[Continued on page 98]
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FRANK ANZALONE*, WIWY

CALENDAR OF EVENTS

Feb. 29-Mar. | R EF Phone.
Feb. 29-Mar. 2 YL/OM Phone.
March 14-16 YL/OM c.w.
March 14-15 ARRL DX Phone,
March 23 Pakistan DX.
March 2R8-29 ARRL DX c.w.
April 11-12 CO W.W. DX S.S.B,
April 18-19 Helvetia 22.
April 25-26 PACC c.w. & Phone.
April 25-27 Missouri Party.
May 2-3 CQ Spring VHF.
May 9-10 USSR DX C.W.
May 9-10 OZ CCA C.W.
May 9-11 Georgia Party.
May 16-17 OZ CCA Phone.
May 29-June 1 CHC/HTH/FHC Party.
SR
REF Phone
Starts: 1400 gMmT Saturday, February 29,

Ends: 2100 GmT Monday. March 1.

The c.w. section is long gone, but vou phone
men should be able to make this one In time.

The January CALENDAR tells vou how to figure
out vour score.

Send vour log to: Reseau des Emetteurs
Francais, BP 42 01, Paris R.P., France.

YL/OM

Phone—Feb. 29-Mar. 2. C.W.—Mar. 14-Mar. 16.

Starts: 1800 oMmT Saturday.
Ends: 0500 gmT Monday.

The YLs got short-changed on their dates this
year. If you fellows want to help them out and
stir up some activity, check Louisa Sando’s yL
Column in the February issue.

ARRL DX

Phone—Mar. 14-15 C.W.—Mar. 28-29.
Starts: 0001 oMT Saturday.
Ends: 2400 aMT Sunday.

Above dates are for the 2nd week-ends. The
first section was in February. We gave vou a
brief rundown of the rules in last month's
CALENDAR.

If vou need more details, check the January

*14 Sherwood Road, Stamford, Conn. 06905,
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Results 1963 USSR DX Contest

United States WICKA 600 WIRWU 42
W6eVSS 9672 WA2RLUB 330 KSFTB 20
KH&G1) 1122 W4HOS 320 WSMCC I8
W6HIT W4RXY /1 312 K7JRE 10

KH6 2006 KiCUI 204 Canada
WOEWC 2407 W3IQLW 190 VERRH 979
WAGBSBOD 2314 WiSOX 180 VE3AU 476
WTUXP/ WTBTH 150 VE&SMC 108

KH6 2100 W3IYUW 98 VESWN N

49 VE2IL 6

W2IWZ 131

WA4ZL0K

issue of OST. Logs go to ARRL, 225 Main St.,
Newington, Conn. 06111.

Pakistan
Starts: 0000 gmMT Monday, March 23.
Ends: 2400 oMmT Monday, March 23.

This is the 2nd annual Pakistan DX Contest
sponsored by the Tigers Amateur Radio Club.
[t is held on March 23rd each vear in celebration
of its Republic Day. Here is your opportunity to
work some of those rare East and West Pakistan
stations, condx permitting.

. Activity is limited to the 7 and 14 mc
bands.

2. Both c.w. and phone, or mixed contacts
are permitted.

3. Serial numbers will consist of four and five
figures, RS or RST report plus your zone num-
ber. (Same as CQ contest.)

4. Each completed contact with an AP sta-
tion counts 3 points; incompleted contacts 2
points.

5. The same station can be worked twice, once
on each band.

6. Although logs are solicited for the entire
24 hour period, only contacts made during a
continuous 12 hour period will count.

7. A certificate will be awarded to the single
operator scoring the most contact points in each
country and each call district in countries of
large areas (USA, Canada, Australia and eic.).
Awards will also be made to leaders in each
zone. A single operator having the highest score
both in his country and zone will be awarded
a special certificate. (From the above it would
seem that operation is limited to single operators
only.)

Mailing deadline is March 30th and it 1s re-
quested that 12 IRCs be included with each log.




Your logs go to: The Awards Manager, Mr.
Mohd, APSCP, Tigers Amateur Radio Club,
Dacca Signals, Dacca 6, East Pakistan.

CQ W.W. SSB

Starts: 1200 gmT Saturday, April 11.
Ends: 2400 oMmT Sunday, April 12.

With the ever increasing switch to s.s.b., this
activity is destined to be one of the most popular
of all phone contests.

This vear's rules have been modified and
streamlined.

The extra point credit for contacts on the
lower bands has been dropped.

The contest period has been extended to 36
hours, but the popular “rest period” has been
retained and modifed.

These and a few other minor changes are
explained in last month’s CALENDAR. The rules
in detail will be found on page 44 of the Feb-
ruary issue,

A large addressed and stamped envelope will
get vou a supply of log sheets.

Your request as well as your logs should go
to: CO W.W. SSB Contest Committee, 300 West
43rd Street, New York 36, N.Y.

Helvetia 22

Starts: 1500 omT Saturday, April 18.
Ends: 1700 omT Sunday, April 19.

The popular H 22 Contest should have easier
going this year. Their dates are in the clear and
if they get a break on conditions they should
have the full compliment of Cantons active in
one week-end. Rules are the same as last year
and are as follows:

1. All bands are allowed, 1.8 thru 29.7 mc,
c.w./c.w. or phone/phone.

2. Serial numbers will be the usual five and
six digits, signal report plus a progressive 3 figure
contact number, starting with 001,

3. Each contact counts 3 points and the same
station can be worked once per band, on c.w. or
on phone.

4. The multiplier is the sum of Swiss Cantons
worked on each band, c.w. or phone, making a
possible multiplier of 22 per band.

S. Your final score therefore will be the sum
of QSO points on all bands, multiplied by the
number of Cantons worked on each band.

6. Use a separate log sheet for each band and
only one side of the paper.

7. Certificates will be issued to the highest
scorer in each country, and each call district in
the United States and Canada.

8. Your logs must be postmarked no later
than April 30th and go to: USKA Traffic Man-
ager, HB9ZY, Meggen LU, Switzerland.

The 22 Cantons are:

ZH olorich 2G Zoug TG Thurgovie
BE . Berne FR . Fribourg TI1 Tessin
LU Lucerne SO Soleure VD Vaud
UR Uri BS N Basle VS Valais
B e e Schwyz SH .Sclaffhouse NE .. Neuchatel

NW  Unterwald AR Appencell GE .... Geneva
GL ......Glaris SG .....St. Gall GR ....Girsson
AG . . Argovie
P . C €

Starts: 1200 omT Saturday, April 25.
Ends: 1800 gMT Sunday, April 26.

It’s the world working the Netherlands in this
one. This year the c.w. and phone contests have
been scheduled on the same week-end, although
they are two separate activities (a good move).
Besides certificate winners in the contest, there
is also an added incentive. Contest contacts can
be applied toward the PACC Award, and the
VERON has promised to have at least 100 dif-
ferent PA stations active.

1. Use all bands, 1.8 thru 30 mc. On 160 m,
PA stations operate between 1.825 and 1.835.

2. The usual 5 and 6 digit serial number, RS
or RST report plus a progressive QSO number
starting with 001.

3. Each completed QSO counts 3 points and
the same station can be worked once on each
band.

4. The multiplier for stations outside of the
Netherlands is determined by the number of
provinces worked on each band. There are 11
provinces, making a possible maximum multi-
plier of 66. PA/PI stations will use the DXCC
country list for their multiplier. In addition, the
call areas in the following countries will be con-
sidered a multiplier: W/K, VE/VO, PY, VK,
ZL, ZS, CE and JA.

5. The final score therefore will be the sum
of QSO points from all bands, multiplied by
the sum of the multiplier on each band.

6. Certificates will be awarded to the highest
scorer in each country and each call district as
indicated above.

7. Your log should show in this order: date
and ttme In GMmT:; station worked; province
worked; multiplier for each band; serial number
sent; serial number received: QSO points.

8. The PA stations will identify their province
by two letters after their serial number. The
Provinces, 11 in all are:

GR . Groningen UT ... Utrecht NB ..Noord-

GD Gelderland ZL ..... Zeeland Brabant

ZH Zuid-Holland DR ., .. Drente OV Overijssel

FR .. Friesland NH Noord- LB ... Limburg
Holland

Include a summary sheet with vour log and a
signed statement that all rules and regulations
have been observed.

Logs must be postmarked no later than June
15th and go to: Mr. P. v. d. Berg, PA@VB, Con-
test Manager VERON, Keizerstraat 54, Gouda,
Netherlands.

Editor's Note

A reminder to you Rotarians, don’t forget the
“World Understanding Week"” from March 15th
thru the 19th, sponsored by “El Rimac” and the
Radio Club Peruano. Details were outlined in

[Continued on page 100]
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GEORGE JACOBS*, W3ASK

LAST MINUTE FORECAST |

Day-to-Day Conditions and Quality for March

Forecast Rating and Quality

Davys (4) (3) (2) (1)
Above Normal: 9, 18 A A-B B-C C
Normal: 2-3, 5-6, 8, 10-11,

15-17. 19-20, 22-23, 2930 A-B B-C C-D D-E
Below Normal: 1, 4, 7, 12,
14, 21, 24, 27-28, 31 C C-D D E
Disturbed: 13, 25-26 D D-E E E
How To UsSgE 1THESE CHARTS I

The following is an explanation of the symbols
shown above, and instructions for the use of the
CQ propagation predictions:

|—Enter Propagation Charts on following pages
under appropriate band and distance or geographical
area columns. Read predicted times of band open-
ings at intersection of both columns.

2—Following each predicted time of band opening
is a forecast rating which indicates the relative
number of davs the band is expected to open during
each month of the forecast period. The higher the
rating, the more frequent the opening, as follows:
(4) band open more than 22 days each month; (3)
between 14 and 22 days; (2) between B and 13 days;
(1) less than 7 days.

On the “Short-Skip’® Chart, where two numerals
are shown within a single set of parenthesis, the first
applies to the shorter distance for which the fore-
cast is made, and the second to the greater distance.
Note the forecast rating for later use.

3—With the forecast rating noted above, start with
the numbers in parentheses at the top of the “‘Last
Minute Forecast’’ appearing above Read down the
table for a dav-to-day forecast of propagation con-
ditions in terms of Above Normal (WWV rating
higher than 6); Normal (WWYV rating 5-6); Below
Normal (WWYV rating 4); Disturbed (WWYV rating
less than 4). lhe letter symbols (A-E) describe
reception conditions (signal quality, noise and
fading levels) expected for each day of the month
and have the following meanings: A—excellent open-
ing with strong, steady signals; B—good opening,
moderately strong signals, little fading and noise; I
C—fair opening, signals fluctuating between moder-
ately strong and weak; D—poor opening, signals
generally weak with considerable fading and noise;
E—poor opening, or none at all. I

4—1his month's Propagation Charts are based
upon a transmitter power of 75 watts c.w.; 150 watts
5.5.b., or 300 watts d.s.b., into a dipole antenna one
quarter-wave above ground on 160, BO and 40 meters
and a half-wave above ground on 20, 15 and 10
meters. For each 10 db increase above these reference
levels, reception gquality shown in the “Last Minute
Forecast” will improve by one level; for each 10 db
loss, reception will become poorer by one level.

S—Local Standard Time for these predictions is
based on the 24-hour system.

6—These Propagation Charts are valid through
April 30, 1964. These Charts are prepared from basic
propagation data published monthly by the Central
Radio Propagation Laboratory of the National
Bureau of Standards, Boulder, Colorado.

2 R MG, T DR ST
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ARCH 1s an interesting month from a
propagation viewpoint, On March 21
the Vernal Equinox occurs. This 1s the
day when the sun crosses the equator as it travels
northward along its apparent ecliptic. On this
day, the hours of daylight and darkness are of
equal duration throughout the world. This phe-
nomenon has its related effects upon high fre-
quency radio propagation conditions throughout
March and the spring months. In the northern
hemisphere, daytime usable frequencies are ex-
pected to be lower than during the winter
months, while nighttime usable frequencies
should be somewhat higher. Atmospheric noise
levels and ionospheric absorption also generally
increases in the Northern Hemisphere during
March and the spring months. In the southern
hemisphere, opposite effects are noted during
this period.

During March and April, propagation condi-
tions on long circuits between the northern and
southern hemispheres (for example, to Aus-
tralia, South America and South Africa, etfc.),
are generally at their best. This results from an
“equalization” of conditions which occurs when
it 1s spring in one hemisphere and fall in the
other. A similar situation also occurs during
September and early October, when the
Autumnal Equinox takes place.

Twenty meters 1s expected to be the best band
for DX openings from sunrise to sunset during
March. Some fairly good openings are predicted
for 15 meters during the daylight hours to south-
ern and tropical regions, but the band is not
expected to open frequently to other areas of
the world, Few, if any, 10 meter DX openings
are likely to occur during March.

During the period from sunset to sunrise, 40
meters is expected to be the optimum band for
DX propagation. Signals are likely to be excep-
tionally strong during some openings. Good DX
openings to many areas of the world are also
predicted for 80 meters during the hours of
darkness, despite an expected increase in the
static level on this band. Some 160 meter open-
ings should also be possible during the hours of
darkness, with the possibility of the band open-
ing between Australia, South Africa and other
areas in the southern hemisphere.

For specific times of DX openings for each

*11307 Clara Street, Silver Spring, Md. 20902.




amateur band 10 through 160 meters during
March, refer to the DX Propagation Charts
which appeared in last month’s column. This
month’s column contains Short-Skip Propaga-
tion Charts for March and April.

Auroral activity usually increases somewhat
during March, and this is likely to result in an
increase in v.h.f. auroral-type openings. Check
the "Last Minute Forecast” for days that are
predicted to be “disturbed” or “below normal,”
since these are the days on which auroral ac-
tivity is most likely to occur during March.
Meteor-type v.h.f. ionospheric openings may
also be possible during the period March 10-12
and 20, when minor meteor showers are expected
to take place.

Sunspot Cycle

The Zurich Federal Solar Observatory reports
a mean sunspot number of 12 for December,
1963. This i1s the lowest level of mean sunspot
activity observed since April 1955. From Decem-
ber 27-31, the face of the sun was completely
clear of spots, with daily counts of 0. The mean
sunspot number observed during December re-
sults in a smoothed number of 28, centered on
June 1963. A smoothed sunspot number of 16

CQ SHORT-SKIP PROPAGATION CHART

March-April, 1964

Band Openings Given in Local Standard Time

AT PatH MID-PoINT (24-HoUrR TIME SYSTEM)

Band 50-250 | 250-750 750-1300 | 1300-2300
(Meters) Miles | Miles Miles Miles
10 NIL NIL 08-20 (0- “| 08-20 (1-0)
B INID 09-16 (0-1) 09-13 (1) | 09-11 (1
' 13-16 (1-2)! 11-13 (1-2)
16-20 (0-1)| 13-16 (2-3)
16-18 (1-2)
18-20 (1)
20 NIL 07-12 (0-2)| 07-08 (2) | 06-07 (1-0)
12-16 (0-3) 0O8-10 (2-3)| 07-08 (2-1)
16-18 (0-2) 10-12 (2-4)! 0O8-10 (3-2)
18-07 (0-1) 12-16 (3-4)| 10-14 (4-3)
16-18 (2-3)| 14-16 (4)
18-21 (1-2)] 16-18 (3-4)
21-07 (1) | 18-20 (2-3)
20-21 (2)
| 21-22 (2-1)
40 06-08 (0-1)] 06-08 (1-2)] 06-08 (2) | 06-08 (2-1)
08-10 (1-3)| O8-10 (3) | OB-15 (3-1)| 0O8-15 (1-0)
10-16 (3-4)| 10-15 {4-11‘ 15-16 (4-2)| 15-16 (2-0)
16-18 (2-3)]| 15-16 (4) 16-18 (4-3)] 16-18 (3-1)
18-20 (1-2)] 16-18 (3-4)| 18-20 (3-4)!| 18-20 (4-2)
20-06 (0-1)] 18-20 (2-3) 20-22 (2-4)| 20-22 (4-3)
20-22 (1-2)| 2202 (1-3)] 22-02 (3-4)
22-06 (1) | 0206 (1-2)] 02-05 (2-3)
it e 05-06 (2)
80 06-08 (1-2)] 06-08 (2) D6-08 (2-1) 06-08 (1-0)
O8-10 (3-4)] OR-10 (4-1) OR-10 (1-0)] 08-16 (0)
10-18 (4) 10-16 (4-0) 10-16 (0) lﬁ-lﬂ (1-0)
18-20 (3-4)| 16-18 (4-2)| 16-18 (2-1)| 18-20 (2-1)
20-22 (2-3)] 18-20 (4-3)| 18-20 (3-2)] 20-22 (4-2)
22-01 (1-2)] 20-22 (3-4)| 20-01 (4) 22-01 (4-3)
01-06 (1 22-01 (2-4)| 01-05 (2-3)| 01-05 (3)
01-06 (1-2)! 05-06 (2) | 05-06 (2-1)
160 05-07 (4-2)] 05-06 (2-1)! 0506 (1) 05-06 (1-0)
07-09 (3-1)]| 06-07 (2-0), 06-19 (0) | 06-19 (D)
09-17 (2-0)] 07-09 (1-0)] 19-20 (2-1)] 1920 (1-0)
17-19 (3-1)] 09-17 (0) 20-22 (3-2)] 20-22 (2)
19-20 (4-2)| 17-19 (1-0)| 22-03 (4-3)| 22-03 (3-2)
20-05 (4) 19-20 (2) | 03-05 (3-2)| 03-05 (2-1)
"*D-Il (4-3)
203 (4)
LUJ-{}S (4-3)

is forecast for March 1964, For the latest pre-
diction of the date the present sunspot cycle is
expected to reach a minimum, see “A Look At
The Remainder of The Sunspot Cycle” appear-
ing elsewhere in this month’s issue of CQ.

Anniversary

This month’s column marks the beginning of
my fourteenth year as PropPaGATION Editor of
C(Q. 1 have found conducting this column a very
stimulating and interesting sidelight to my deep
interest in amateur radio. I want to thank all
of vou, whom, over the years have taken the
time to drop me a line expressing an interest in
radio propagation and in this column in par-
ticular. I also feel that special recognition is due
the Editors and Publishers of CQ for recognizing
the importance of familiarizing radio amateurs
with propagation forecasts and the correlations
that exist between shortwave radio conditions
and 1onospheric variations. During the vyears
ahead 1t 1s my intent to continue to keep radio
amateurs advised of propagation conditions in
this column and to explain some of the behavior
patterns of the natural phenomena that make
shortwave communications possible,

73, George, W3ASK

ArLaska To:
Openings Given in Alaskan Standard Time®
I5 | 20 40 80/160
= Meters | Meters | Melers Meters
Eastern| 12-14 (1) | 10-13 (1) |20-04 (1) | NIL
LUSA i 13-15 (2)
12 ] | 15417 (1) S\ | g Y
Central | 12-15 (1) | 10-13 (1) | 20-05 (1) |23-02 (1)
USA 13-16 (2)
13568 4)) b 0505
Western| 12-16 (1) | 09-11 (1) |20-22 (1) |22-02 (1)
USA 11-13 (2) (2203 (2) |02-05 (2)
| 13-16 (3) | 03-07 (1) |05-06 (1)
16-18 (2) 03-05 (1)7
| 18-20 (1)

Hawan To:
Openings Given in Hawaiian Standard Timel

|  10/15 20 [ 40 80/160
| Meters | .‘sfﬂe'r.s__ ,'Lfﬂ_rr_m L .'lfz‘.l’-l’rs_
Eastern| 08-12 (1) | 04-06 (1) | 18-19 (1) | 19-21 (1)
USA | 12-15(2) |06-08 (2) | 19-21 (2) |21-00(2)
| 15-16 (1) | 08-12 (1) |21-00 (3) | 0002 (1)
12-14 (2) | 00-02 (2) ‘::-mmf
14-16 (3) | 02-03 (1)
16-18 (2)
- 18-20 (1) = 20 b e
C'f:mrall 08- Il:.l [1‘ 04-06 :_11 n-n-}jq {!} _59-:;1 {:}
USA (19133 1B 3141 33 |oroe &3
15-16 (2) | 13-15 (2) | 01-04 (2) | 02-03 (1)
16-17 (1) 15-18 (3) 04-05 (1) 12201 (1)t
18-19 (2) |
| 1920623 | . - =
Western| 12-14 (1) § | 04-07 (2) | 17-19 (1) | 19-20 tl".l
USA | 07-09 (1) |07-10 (4) |19-20 (2) |20-21 (2)
09-10 (2) | 10-13 (3) |20-23 (4) |21-04 (3)
10-11 (3) I"*-Iﬁh:I ﬁ:-?;fll :ﬁ-ﬂ;iil
11-14 (4) 16-17 (3) 3 (2) S-06 (1)
14-16 (3) 17-19 (2) 06-07 (1) 2022 (1)%
16-17 (2) | 19-23 (1) 2202 (2)+
17-18 (1) | 02-04 (1)+

* Alaskan Standard Time (from | 'ikagmay to 141° west
longitude), is 4 hours behind eST, 3 hours behind CST;
2 hours behind mst; 1 hour behind psT and 9 hours
behind GMT.
tPossible 160 meter openings from Hawaii and Alaska.
tHawaiian Standard Time is 5 hours behind EST; 4 hours
behind cs1:; 3 hours behind ms1: 2 hours behind psT and
10 hours behind GMT,

§Possible 10 meter openings from Hawail.
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SPACE COMMUNICATIONS
B e O ST R

GEORGE JACOBS*, W3ASK

HE following is the complete text of the
second of two documents submitted by
the International Amateur Radio Union
at the recent ITU Space Communications Con-
ference held in Geneva, Switzerland. The text
of the first document, number 107, appeared in
last month's column. Document number 84 is
presented this month because it summarizes of-
ficially where amateur radio stands in the space
age today. It is also further tangible evidence of
the very useful work an international organiza-
tion representing radio amateurs is capable of
doing.! Documents 84 and 107 played a key role
in swinging the great majority of the delegates
representing the 70 countries attending the con-
ference to vote in favor of a worldwide exclusive
allocation to amateur radio for space communi-
cations between 144-146 mc, in the 2 meter
band.=

OSCAR Space Satellite Program of the IARU

The International Amateur Radio Union (IARU) is
an afhiliation of 60 national societies of*amateur radio
operators in as many administrations around the world.

The IARU and member societies believe that the
Amateur Radio Service can contribute most usefully
to the communication art when maximum freedom for
experimentation and communication exists in the Serv-
ice, with minimum restrictions imposed on the activities
of the radio amateurs. In addition, the belief is held by
the IARU that radio amateurs should be free to under-
take within their allocated bands whatever experimental
programs that may challenge their interest and ingenuity,
without creating interference to other Services.

OSCAR is such a program. OSCAR stands for “Orbital
Satellite Carrving Amateur Radio.” These unique elec-
tronic devices are space satellites built entirely by radio
amateurs, and launched by administrations having launch
facilities. The home-made satellites are used by radio
amateurs world-wide for experimental purposes, or for
random communication between themselves in the bands
of the Amateur Service. Among the administrations that
have the national amateur society belonging to the IARU
are two that presently have satellite launching facilities:
the USA and the USSR.

To date, two amateur radio satellites have been suc-
cessfully launched into orbit and a third satellite is being
completed and is expected to be launched in 1964. In
each case the entire electronic package—internal as-
semblies, shell, power supply, and fabrication and test-
ing thereof—was purely radio amateur in concept, design
fabrication and execution. The two satellites (OSCAR 1

*11307 Clara Street, Silver Spring, Md. 20902

1See ZErRO Bias for February 1964,

2Jacobs, G. “Amateur Radio and the 1963 ITU Space
Communications Conference,” CQ pp. 43-45, Jan. 1964,
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and II) were almost identical in appearance and had
the following electrical and mechanical characteristics:

Physical Confhguration:

Approximate size: 12" X 14" X 6".
Approximate weight: 15 pounds, of which
are battery weight.

Material of construction:; Case-aluminum and mag-
nesium. Insulation-epoxy foam.

Antenna: Monopole whip, 19" long.

11 pounds

Transmitter:

Frequency: 145.0 mc,.

Power Output: 0.1 watt.

Identification Signal: Morse Code letters H 1 (the
friendly international radio amateur greeting).

Radio Circuitry; Transistor oscillator (72.5 mc), crystal
controlled, transistor amplifier, diode frequency multi-
plier (145.0 mc).

Kever Circuitry: Transistorized timing generator (multi-
vibrator), five “scale-of-two” transistorized dividers,
diode matrix pulse selector.

Telemetry Circuitry: Timing generator is temperature
sensitive and keving rate is a function of internal heat
of the satellite. The ground observer determines temper-
ature by counting time (seconds) it takes for the satellite
to send ten (10) H I's.

Satellite life: Determined by battery life (about 28 days,
maximum ).

Environmental Test Conditions:

Temperature test range: —3i5°C to +65°C.
Shock: 450 G (gravity).
Acceleration: 450 G (gravity).

Altitude: Over 200,000 feet.

Orbital Data (Typical for OSCAR 1):

Life: Approximately 300 orbits.

Orbital period: 92 to 89 minutes.

Perigee: 153 miles.

Apogee: 268 miles.

Inclination to equator: R1.2°.

Maximum satellite temperature: -+53°C.

Maximum radio tracking range: 1400 miles (2400 km).

The cost of construction of these satellites is difficult
to estimate, as all work was voluntary and on a trial-
and-error basis. Cost of electrical and mechanical com-
ponents was less than 100 dollars each—far less than
the cost of a good amateur short-wave receiver,

The result of the first two radio amateur space ex-
periments has been to create an intense interest in space
communication among radio amateurs and citizens
throughout the world. Observations made of the two
satellites were carried out by radio amateurs in over 30
countries. A total of more than 950 radio amateurs in all
continents provided 7,000 individual tracking observa-
tions, which are made available to all radio amateurs
on a world-wide basis. A survey shows that an additional
10,000 radio amateur observers intercepted the satellite
transmission, but did not submit formal reports.

Results of the two OSCAR radio amateur satellites
show that amateurs can extract scientific data from their




satellite, can generate orbital data from observations,
and put this information to use in a self-educational
program covering space techniques,

OSCAR experiments are in keeping with the definition
of the Amateur Service, which imposes no restrictions
upon techniques and equipment, but which encourages
experimentation and ventures into new communication
fields. OSCAR is not an exclusive US program, although
the US contributed the first two launch vehicles. Other
OSCAR satellites are now being designed and built by
European amateurs, and preliminary plans are under way
by an Australian amateur group.

The purpose of the first two radio amateur satellites
was to introduce amateurs to techniques of outer-space
signals and to provide data for the forthcoming OSCAR
I1I *“‘active repeater satellite,” described herewith.

The Proposed OSCAR Il Space Satellite

OSCAR III will receive a 50 kc segment of the inter-
nationally-assigned 144-146 mc band and instantly re-
transmit this segment at the opposite end of the same
band. Thus, an amateur station transmitting to the
satellite on (for example) 144.1 mc and listening to the
satellite on 145.9 mc may communicate with a second
radio amateur via the satellite, The second amateur, who
may well be beyond the “‘radio horizon,” transmits near
144.1 mc and receives near 1459 mc.

OSCAR III is thus a “free access” random com-
munications satellite. All licensed radio amateurs world-
wide will have access to the satellite and to information
derived therefrom.

In addition to the translator equipment, OSCAR 11I
will carry a 0.01 watt beacon transmitter on 145.85 mc
to assist observers in acquiring the satellite as it comes
over the horizon. Estimated life of the satellite is about
3 weeks. The output power is about 1 watt peak, divided
between the number of signals passing through the equip-
ment. With one ground signal, maximum satellite output
is achieved when the ground signal delivers S00 watts
into a +13 db antenna, producing 40 db over 1.78
microvolts into the satellite receiver at a distance range
of 1000 km (20 db over internal noise of satellite),

Practical amateur stations, therefore, of 50 to 250
watts run no danger of overloading the satellite. Mini-
mum satellite receiving level is adjustable within the
equipment.

A preliminary version of the OSCAR 11l satellite is
in operation, and radio amateurs are experimenting
with this ground-based equipment, using a.m., s.s.b.,
and c.w. signals in communication through the equip-
ment,

OSCAR IIlI will enable radio amateurs of all ad-
ministrations to co-operate in a joint communication
and experimentation program. It is a tool and a catalyst
that encourages participation in space communications
by the younger generation of radio amateurs in particu-
lar, who will be the scientists and leaders of tomorrow.
Self-education and advancement in the newest science
among radio amateurs is the philosophy of OSCAR and
the IARU.,

As amateur radio is a hobby of communication, it
seems proper that radio amateurs keep abreast of this
art as they have in the past. Space communications stand
today where radio communications stood in the day of
the spark transmitter and the crystal detector.

Two-way radio amateur communication via radio
amateur satellite may open new fields of experimentation
and answer scientific problems vet unposed. Radio ama-
teurs are capable of fulfilling an important role in this
great adventure. Numbering over 350,000 scientific-
minded, naturally curious individuals, radio amateurs
have left their mark on the history of communications
to date. Further work devoted to the peaceful use of
space will benefit not only the radio amateur, his country,
but all of mankind as well.

Moonbounce Progress In Great Britain

Ralph C. Taylor, G2ZHCIJ, reports that work is
progressing steadily in the development of equip-

ment for 2 meter moonbounce experiments in
Great Britain.

Good progress is being made by G3KCB in
designing and building a 600 watt 2 meter trans-
mitter for the experiments. The exciter, as well
as the power supply for the final amplifier is
already completed, and the final amplifier itself
is in a fairly advanced stage of construction.
Push-pull 4X500 A’s are being used in the final
to develop an output power of 600 watts. The
transmitter circuitry will also include a high
power reflectometer designed by G3KCB.

While, for the most part, the receiver is still
on paper to date, G2ZHCJ reports that synchro-
nous detection has given way to thoughts of a
locked oscillator system. Experiments conducted
recently at the British radio astronomy station
at Jodrell Bank indicate that such a detection
system may have as much as 3 db gain over
synchronous detection. Work is expected to start
soon on a parametric amplifier, and Ralph is
striving to obtain a final design for a moon-
bounce receiver that will permit a noise figure
of 3 db and a bandwidth of 5 cycles or less.

For an antenna system, present plans are to
use circular polarized Yagi arrays with a total
gain of 20 db. The antenna will be mounted on
a surplus anti-aircraft gun mounting so that it
can be rotated in altitude and azimuth. In order
to track the moon accurately and automatically,
G2HC]J plans to develop a program by graphing
the position of the moon for a period of about
a week in dark black ink on paper strips. The
paper strips, driven by clocks, and passing
through photo-transistors for detection, would
guide separate servo systems for positive altitude
and azimuthal control of the antenna system.

Although the choice of frequency for the
British moonbounce experiments has not yet
been finalized, 145.8 mc is being seriously con-
sidered. This choice would presumably permit
the equipment to be used with OSCAR III ex-
periments as well.

G2HCJ and the British moonbounce gang
welcome technical assistance from US amateurs
interested in moonbounce transmission. They
would especially like to hear from amateurs
having suitable equipment for eventually par-
ticipating in trans-Atlantic 2 meter experiments
using the moon as a passive reflector of radio
waves. His address is: Ralph C. Taylor, G2ZHCJ,
822 Warrington Road, Rainhill, Liverpool,
England.

73, George, W3ASK

PLEASE...

WHEN writing to CQ authors, remember
that they may have many more letters to

answer than just yours. Be courteous and
include a self-addressed stamped enve-
lope; they will like it and you will prob-
ably get a much faster reply, too.
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CLIF EVANS™,

ECEMBER was unusually good for rooting
D out rare counties. Otts Beyer, K8CIR,

and John Hawkins, WSEHY. bagged
USA-CA-1500 numbers 5 and 6 respectively.
Both were for mixed operations.

Bill Morgan, KPDEW, and James Stahnke,
KOIDV, came in at USA-CA-1000 level for
numbers 20 and 21, which also were for mixed
operations.

USA-CA-500 winners numbered 20 and
brought the New Year’s total this level to 324.
Of the 20, 16 were for mixed operations and 4
for all c.w. operations.

USA-CA HONOR ROLL

1500
| KBCIR 5l WSEHY b
1000
KODEQ 20 KoIDV 21
500 |
WIKSE 305 WADSALB 312 W2IMF 318
WASBSV 306 WIPLJ 313  WABEZIW 319
WABBIC 307 WABEOH 314 WPKZZ 320
WOHGP ... 308 K2MYW 315  WBQWs 321
K2PBU 309  KSMMA 3l6  WSLAU 322
WSCHD 310 KA4TVE 317 W5ZBC 323
W3aJCV ..311 K1IIK 324

USA-CA Rules

For complete USA-CA Program Rules see
November 1ssue of CQ. A copy of the Rules may
be obtained from K6BX for s.a.s.e. In answering
questions which seem to keep popping up, we
reiterate, there are no date restrictions for USA-
CA. All contacts with different counties for
which one holds QSL cards are valid regardless
of one’s change of call or QTH. There are no
restrictions on portable, or mobile (including
aeronautical mobile) operations; to the contrary,
mobile and field-day operations are encouraged.
In mobile operations, it 1s only required that the
county be identified on the QSL card or in lieu
thereof a city or town by which the county may
be identified. For contacts with independent
cities or parks and reservations not legally
within counties, one may take credit (one time
only) for any, repeat any, adjacent county of
one’s choice. It is not the purpose of USA-CA to
create or deal with technicalities; the rules are

*United States of America Counties Award Custodian,
Box 385, Bonita, California 92002
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Pictured here is the colorful (6 colors) Trans-Canada
Award sponsored by the Ontario DX Association for
specified contacts after WWII. Requires 5 contacts with
each of the 8 VE call areas (40) plus 5 contacts with
VO1/VO2 (any combination of 5) plus 1 contact with
VE@ maritime mobile. Of the 5 VE8 contacts, 1 must be
in Yukon Territory and 1 must be located in the off-
shore islands of the N.W.T. Send GCR list, $1 or 8 IRC
to Custodian, VE3BQP, Bill Wragg, 127 Castlewood
Rd., Toronto 12, Ontario, Canada.

|

simple, use common sense and avoid exceptions
and/or contradictions.

Recently we have been plagued with clarifica-
tion inquiries some of which were motivated by
humor and others seeking the unusual. One lad
stated his all band antenna was hooked up at
one end to his house in one county and at the
other end legally in a second county. His argu-
ment was that he paid taxes to both counties and
his antenna radiated from both counties so he
should give out double county contacts. Another
mobileer inquired if he could park front wheels
in one county and rear wheels in a second,
could he give double county contacts . . . vet
several others came up with the bright idea that
why not, on field days string a long-wire looping
through maybe two or three counties and give
out multiple contacts. Naturally we turned down
all these humorous bids for fame on basis it was
the operator who made the contacts and not the
automobile or antenna . . . we are still smarting

. one enterprising lad said he agreed with me
so next time he was going to sit on county line
with one foot one side and other foot in second
county . . . final answer is still a flat no . . .
there is only one situation in the United States




where USA-CA recognizes one can make more
than one county credit per contact and that is
from “Four Corners,” the only place where four
states (and four counties) come to a common
corner and which is marked by a monument.
The states are New Mexico, Utah, Colorado and
Arizona. Four Corners is located on the Navajo
Indian Reservation far out in the wilderness.
Several clubs make annual field-day trips to
Four Corners. The Totah Radio Club, P.O. Box
24, Farmingham, N.M., issue the Four Corners
507 award for contacting a Four Corners station.
To get this award, send the QSL card and 50¢
to the above club.

Awards and Public Relations

Amateur Radio awards and related QSO
parties are used by all major hamdom organiza-
tions and publications as instruments or vehicles
upon which publicity and public relations are
built to sell the sponsor or his programs. The
same applies to similar programs by individual
clubs. A great majority of these programs in
varying degree give publicity to the participation
of amateur radio in the affairs of our society and
in support of the public interest.

The USA-CA Program was purposefully de-
signed to encompass and support the several
hundreds of United States awards programs. It
also was designed to promote bettered interna-
tional good will and especially toward the United
States. The unparalleled success of the USA-CA
Program is testimonial that beams the world
over are now turned toward the U.S. seeking
contacts with Americans.

Some states have highly active amateur radio
organizations using both awards programs and
state QSO Parties to enhance local, city, county
and state publicity before the world. A few states
have absolutely no amateur radio public rela-
tions programs of significant note. Next issue
we will bring you a breakdown of awards pub-
licity programs by states.

Awards, by their very nature, are international
in scope. Awards rules should reflect accom-
modation to world-wide competition on fair
basis. Some awards requirements too obviously
discriminate against DXers. Some sponsors
change Custodians every time there is a local
election not realizing this irritates many who
might otherwise seek such award. We have often
stated there are no ridiculous awards; there are
only ridiculous sponsors. Awards are interded
for purpose of generating good publicity and
public relations; if there are ridiculous features
in awards then from standpoint or PR, it is best
they not be sponsored.

Virginia Counties Expeditions

Nine Virginia Net members have organized
to sponsor expeditions into Virginia's rare
counties. Interested county hunters wishing in-
formation of pending county expeditions should
notify Earl Savage, K4SDS, 113-A Apple Tree
Road, Charlottesville, Virginia. Give full QTH
and telephone number. Return notification will

[Continued on page 94)

Above is the Worked Birmingham Award by the
Birmingham ARC for working stations in Birmingham/
Jefferson County, Alabama; stations within 100 miles
work 25; other W/K/VE work 15; DX work 5. No
charge, but 25¢ postage appreciated. Send full log
data to Custodian, Jerry Fiore, K4HPR, 1711 South
11th Place, Birmingham 5, Alabama. The award shows
air picture of the city of Birmingham.

Here is the NARC Award by the Nittany ARC, P.O.
Box 60, State College, Pa., for working club station
K3HKK and/or members as follows: Stations in Centre
County, Pa., work 10 members or club station and 7
members; all others work either club station and 3
members or 5 members, contacts after January 1, 1960.
AOMB/M endorsements. Send GCR list, $1 or 10 IRC.
Later endorsements for 10¢ or 1 IRC postage.

Here is the Nebraska VHF Slave certificate for working
10 “slaves.” It is sponsored by the AK-SAR-BEN Radio
Club, Inc., custodian, WOCCD, Grandma Lou (Chief

Slave Driver) 3635 Olin Drive, Omaha 3§,
Nebraska. Send list and 10¢. Member “slaves” are
KOFAI, uly, TVD, WVF, KQI, YWY, ETA, UCL, YRY, ABI,
KEO, PQP, MSS, SBV, CFI, OTL, ZVN, JBL, RWX, LYO,
UIA, VVK, LHZ, PMR, UIX, SCE, ZPX, ZLB, JKW, JBY,
MEQ, JQQ, WVE, PQR, SNO, JBS, CVE, GHK, GOC, KKB;
WOCCD, cQX, RMB, WRT, YZV, VZJ, FNB, DEQ, FFG,
CES, BGH, ETB, HAQ; wWA@BM), BVY, DGA, DQH, DIK,
EEM, EBX, CBC, EIM, EBW, BKJ, EYE, FHH, HNW;

WA2SAZ, WA2SNT, WA2CXI, K5TKI, KSCBN, K7MAC,
KBQLT, WBFKO, and W9DIO.
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WALTER G. BURDINE*, WBIZICV

HE weather for the first part of 1964 has
given us many chances to demonstrate the
advantage of having independently
powered radio equipment to provide communi-
cation when an emergency occurs. The b.c.
radio just announced that a large group of
motorists were snow bound in Illinois and ama-
teur radio was the only communication from
them telling their folks that they were safe. This
doesn’t mean too much to anyone unless one of
their loved ones is in that group. It's odd that
tragedy only affects those directly involved. This,
then, 1s a direct method of promoting amateur
radio as a hobby.

Another thing, emergency equipment in the
making is of absolutely no benefit, it must be
working when needed. Efficient operational
equipment should be able to be put into opera-
ion within a matter of minutes. Don’t forget,
vou most likely won’t have line voltage for op-
eration of a soldering iron in an emergency. By
the way, a transistor radio is a nice piece of
equipment to have In vour emergency equip-
ment, be sure that yvou have extra batteries or
cables made up to connect to vour automobile
battery. This cable can be made simply by turn-
ing out a dummy battery of wood with the ends
fitted with wood screws that connected to a
cable terminated by a plug to fit the cigarette
lighter. Let's all be ready should the time come
that we are needed.

The Simple Six Meter Converter

Many letters are received asking, “How simple
can you build a 6 meter station and still be able
to work out with it?7” or "How can I get on the
air on six meters without it taking up a lot of
space and costing a yvoung fortune?” Weil it is
possible. First, read everything you can get on
the subject. Plenty of six meter information can
be obtained at your librarv; local amateurs are
also good sources and many manufacturers have
information for the asking. Many booklets are
printed especially for the v.h.f. enthusiasts and
a good one can be bought from the CQO Ham
Mart. Plenty of information i1s available for the
serious minded experimenter.

A converter can be built with only an oscilla-
tor-mixer circuit feeding into a following re-
ceiver. This would usually take one dual purpose

*R.F.D. 3, Waynesville, Ohio 45068,
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tube or two single tubes. An r.f. amplifier of
almost any type would imiprove the operation of
the converter, but this would require the use of
a minimum of two tubes. General Electric
recently came out with a new line of tubes
called Compactrons, with two or more tubes in
one envelope. This makes 1t possible to con-
struct a good converter with only one tube,
still having three stages. The G.E. 6D10 has the
equivalent of 1%2 12AT7’s in one envelope.

The converter to be described uses a 6D10 as
a grounded grid r.f. amplifier, feeding the signal
to the mixer stage. An overtone crystal oscillator
is coupled by a gimmick to the capacitor mixer.
This converter was designed to be used with the
low-priced war-surplus BC-455 receiver so a
42 mc crystal with the i.f. at 8 mc was chosen.
Thus, 8 mc on the BC-455 becomes 50 mc In
conversion.

The grounded grid r.f. stage provided useful
gain as well as providing valuable isolation be-
tween the antenna and the mixer stage.

Construction

This converter was constructed on a 44 X
24 x 12" Mini-box. 1 actually used the
Premier PMC-1016, finished in grey hammer-
tone to make a nice appearance on the operating
table. Input and output connectors, as well as
power connections should be chosen to suit the
needs of the constructor. Parts layout i1s not
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Thomas W. Schropp, RR 6, Salem Road, Clarksville,

Tennessee has spent 2 years building this station, now

for the license, read his letter, it has some good advice
in it.
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Fig. 1—A simple 6 meter converter using a single 6D10 Compactron. All resistors are %2 watt. All capacitors
greater than one are in mmf; others are in mf.

Ci;—Less than 47 mmf as needed to resonate Lg.
Li—11t. #24e. close wound on 3 iron core slug
tuned form. Tap 3t. from ground end.

L,—9t. # 24e. close wound on 3" iron core slug tuned
form.

critical but care should be taken to place parts
so that neat construction can be done. Keep the
oscillator coil and the crystal in one corner and
keep the r.f. and mixer coils separated as much
as possible to prevent coupling between them.
Use good construction practice and you will be
proud of this simple converter. This would make
a good first building project.

The power needed is 6.3 volts at 0.45 amp.
and about 100 volts at 18 ma. This can best be
taken from a separate power supply or it can
be taken from some receivers. I used a small
power supply built on a chassis of the same
dimensions as the converter and use a v.r. tube
to give me 108 volts.

Connecting The Converter

The converter should be connected to the
receiver with coaxial cable, making sure that the
input terminal of the receiver is well shielded
to prevent feedthrough of signals at the inter-
mediate frequency (i.f.), in other words, the
receiver should be capable of being tuned
through the entire dial without receiving any
signals within the receivers original tuning range
with the converter turned off. The feedthrough
will cause unwanted heterodynes and annoying
squeals when receiving six meter signals.

Changing L.F. Frequency

If you desire to use this converter at some
i.f. other than 8 to 12 mec, you can change it by
changing the crystal and coils L3 and Ls. The
crystal frequency can be figured by taking the
tuning range of the receiver (the low end) from
50 mc. The result is the crystal frequency. Coil
Ls must tune to the crystal frequency while L
must tune to the difference frequency or if.
Higher frequencies will require fewer turns of
wire and lower frequencies will require more
turns of wire to hit the frequency needed.

This is my simplest workable six meter con-
verter and the cost is very small. Try it, you
may be surprised.

L;—14t. #24e. close wound on 3" iron core slug
tuned form.

Ly—Approx. 50t. #30e. close wound on 33" iron core
slug tuned form, or use CTC 3" dia 10 mc coil LS-3.
Ls—6t. £ 30e. at cold end of L.

Letters

Sometimes the letters received here have more
advice in them than I would put into the same
amount of space if I wrote it myself. Here is
just such a letter, from Thomas W. Schropp of
Clarksville, Tenn.:

“Dear Mr. Burdine, I have been reading your
material in CQ for a considerable time. I read
the other articles and the ads first and then when
I have a quiet moment I read your NOVICE
column. All material, and your comments, are
most reassuring and helpful to one who aspires
to the amateur ranks. In my case 1 have spent
almost two vears in building a complete station
consisting of a Knight-Kit R-100 receiver, a
150 watt a.m. c.w. homebrew transmitter, and
an assortment of antennas and station acces-
sories. The equipment has been tested with good
results and I am now ready for my license. |
am 53 vears old and like others, 1 have to earn
my daily bread, so I will have only a moment
now and then to devote to my hobby. For this
reason I got the station set up before applying
for the license, so that nothing will stand in the
way of my progress toward the General license.

“In learning the code, I used records to give
me the receiving practice. This is an excellent
way to learn as these records are about the best
teaching device I can think of, in that the trans-
mission is perfect. Now comes a comment that
I feel should be made for the benefit of every-
one. When 1 had learned enough code to begin
copying from the air I became much disap-
pointed in the quality of many Novice and
General class ¢.w. transmissions. It appears that
some of these persons had forgotten the end
result was that sending should result in a clear
readable message and not a lot of hash and cor-
rections. I find that this is my result when 1 try
to exceed my speed limit. I am sure that many
operators are beating the air in vain, berating
atmospheric conditions and their equipment
when really it is their poor sending procedures
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Gordon Wolford, WNBIXF, 318 S. Adams Street, New
Carlisle, Ohio has worked 29 states with this fine low
powered station. He passed his general the last Friday
in December. The receiver is the 3 tube superhet from
July QST and the transmitter is an Ameco AC-1. He is

looking for contacts with the western states. Good
luck, Gordon.

that keep other amateurs from answering their
CQ. I am sure that vou know more about this
subject than I, but I feel that it might be a good
comment for vour column for some future date.
Maybe some of our friends will review their
operating habits.

“Keep up the good work in CQ. It has been a
great help to me and when I get that important
piece of paper | shall talk to you again. 73 es
cul, Thomas.”

Thanks for the letter Tom, I am sure that you
are right in everything you say. I have known
many Novices that have spent most of their
license period getting the station set up so that
they can get on the air and during that time they
had failed to keep practicing the code. Result:
rotten signals and most of their time gone. |
wish more newcomers to our wonderful hobby
would read this letter and heed its teachings;
they would be farther ahead in the game.

Wes Bell, W7QB, P.O. Box 118, Lewistown,
Montana sends this helpful note for those need-
ing Montana:

“Dear Walt, Montana QSOs are rare and 1
intend to help the Novices make such a contact.
During the Spring months I'll be on 21.1 mc c.w.
starting at 1700 gMT on non-DX contest week-
ends, both Saturdays and Sundays. I'll skip
around with my receiver in the Novice bands
so that everyone will have an equal chance.

“In order that I may work as many as possible,
I request that short calls be used and that the
gang give only the RST and handle followed by
BK. 1 will not listen on my own frequency or
answer any one who “tailends.” By tailend, |
mean calls on the frequency before the other
chap has finished. When I say KN I mean it.
I'll send SK when I'm through with a station
and ready to listen for more calls.

“After the QSO, send me a note or card of
confirmation plus self addressed stamped en-
velope (s.a.s.e.) and your card will come back
promptly. Always use gMT for time of QSO.
73, Wes.”
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Thanks for the offer, Wes, I'm sure many of
the gang will appreciate your offer. By the way
Wes, I'm sure that I met you many vears ago at
a meeting of the Dayton Amateur Radio Asso-
ciation in Dayton, Ohio. I believe that you gave
us a talk on the Sterba Curtain antenna. You
see, I am a fan of yours and I want to think you
for giving me some ideas on antennas and low-
pPOWET.

Help Wanted

[ want to thank the many hams who have
extended help to the folks who have asked for
help in this section of our column. Many letters
have been received here stating that this section
was helpful in licensing many of our newcomers.
| have always said that to enjoy our hobby more
we must help someone else enjoy it also. | guess
you could say “Happiness shared is more en-
deared.” If you can help those listed below, I'm
sure it will be appreciated. Those needing help
this month are:

J. F. Gallagher, 12, 139 Billerica Road,
Chelmsford, Mass. Please contact this young
fellow and offer your help. Thanks.

James G. Plimpton, Box 68, Colman, South
Dakota needs help to get his amateur license.

John E. Seiersen, 1034 Clark Road, Aiken,
South Carolina needs help with code and theory.
John, the tips on passing the amateur test have
been given many times in the publications per-
taining to the electronic trade. Those devoted to
amateur radio have had the dictionary of terms
and abbreviations in them, and most handbooks
also have a list of these. Your local radio store
has or can get any publication needed, or a letter
to CQ will bring a list of their amateur publica-
tions. They cover almost all phases of amateur
radio from the Novice to the Teletype enthusiast
o s.8.b.

Alfred Davis, 3 Noblesville Road, Carnegie,
Pennsylvania, 15106, Phone 276-4372, would
like to have someone nearby to guide his studies
for a ham license. He should know most of the
theory, he is a graduate of the National Radio
Institute and he knows the code.

Well, fellows that just about does it for this
month. I am now snowed in with 10 inches of
snow on the level and my lane is 3 mile long
with snow drifts up to 49 inches and the Fergu-
son plow just won't push that snow out that
deep. I have just made contact for the 3216 day
of v.h.f, contacts and 90 percent of them have
been made with 5 watts or less. I'll try to keep
it up for ten vears and 1 aim to make the last
year with a station that runs less power. The
FCC says use the least amount of power needed
for the contact, so why can’t more hams try to
see how much it would relieve the QRM situa-
tion. Keep watching, I'll show vou how to do
the job and if you live near a city vou’ll be able
to do the same. Can you furnish some new ideas
for the column?

Thank you for your help in the past and let’s
make this column the best for the newcomer.

73, Walt, WBZCV
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CHARLES J. SCHAUERS*, W4VZIO

OT too many years ago it was relatively

a simple matter for one in the radio-
electronics field to be able to keep up
with the state of the art by subscribing to a few
technical publications and participating in or-
ganized technical group activities, but this 1is
not the case anymore.

Because of the great and rapid strides made
in radio-electronics during the last 20 years, the
generalist has had to turn specialist in order to
survive, What with transistors, s.s.b., digital and
analog computers, the Laser and Maser, trans-
ceivers, solid state rectifiers, atomically con-
trolled frequency standards, telemetering equip-
ment, TV, special instrumentation and radar—
to name a few—one can readily see that no one
man could be a specialist in them all!

The radio amateur on the other hand, if he
has maintained his interest and proficiency by
reading available technical literature and operat-
ing his station, will have had little difficulty keep-
ing up with the newest in the ham radio field.

Those of us who must of necessity keep up
with the latest developments not only subscribe
to ham publications but also to those technical
journals which contain information allied to our
specific technical effort. Sometimes however, we
are fortunate enough to receive publications
through our many contacts which the average
ham never sees. One such publication is a Final
Report of a Panel of Experts convened at Ge-
neva in June 1963 in accordance with Resolution
No. 3 of the Administrative Radio Conference
of 1959 and published by the International Tele-
communication Union. The implications in this
Report are prophetic as far as the radio amateur
1s concerned, and I wonder why no ham publi-
cation has mentioned them!

Adoption of SSB and ISB

The Report is devoted to the technical and
operational recommendations for improvement
in the use of frequency bands between 4 and
27.5 me. Space does not permit the reproduction
of the Report, but we shall give you some of the
highlights. To conserve space we shall para-
phrase wherever possible.

As we all know, one of the problems affecting
all radio services throughout the world today is

*c/0 CQ, 300 West 43rd St.. New York. N.Y. 10036.

the availability of sufficient radio frequencies,
especially in the h.f. bands.

In the first paragraph of the Report of the
Panel of Experts (POE), it reads: “One of the
most 1mportant and rewarding methods of
achieving economy in the use of the HF spec-
trum 1s the replacement of double-sideband
(a.m.-d.s.b.) transmission systems by single-
sideband (s.s.b.) systems. In addition, the use
of s.s.b. confers many technical and economic
advantages as compared with d.s.b, systems.”

The Report goes on to point out that a s.s.b.
system occupies only one half the spectrum
space required by a comparable d.s.b. system,
and that the use of s.s.b. instead of d.s.b. will
reduce the congestion in the h.f. spectrum. Fur-
thermore, the quality of the s.s.b. circuit 1s im-
proved over the d.s.b. circuit; there 1s an Increase
in the signal-to-noise ratio, a reduction of dis-
tortion due to selective fading and the reduction
of interference from various causes.

For a given signal-to-noise ratio s.s.b. permits
a very considerable reduction in transmitter
power. Operating costs are reduced because of
power reduction and it 1s emphasized that a.m.
equipment need notf be replaced, but can be
converted to s.s.b.

The report states that where two or more
radio-telephone circuits are at present being
operated on separate radio circuits between two
points, appreciable economy in the use of the
h.f. spectrum can be affected if those channels
are transmitted over a single radio circuit using
the independent-sideband (i.s.b.) technique.

Of course, the use of i.s.b. by commercial sta-
tions for multi-channel telegraphy and mixed
systems, i.e., a radio telephone circuit on the
upper s.s.b. channel and many telegraph chan-
nels on the lower s.s.b. channel, will do much
toward alleviating the congestion in the h.f. spec-
trum.

January 1970 Changeover

The POE noted No. 465 of the Radio Regula-
tions (Geneva '59) which urges the communica-
tions administrations of all countries to discon-
tinue d.s.b. in the fixed service in the bands below
30 mc if possible by January 1, 1970. The POE,
however, feels that it is desirable that d.s.b.
transmissions be discontinued at an earlier date.

The Report then continues on and contains
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recommendations, the most important being
Recommendation No. 1: “D.s.b. transmission
systems shall be converted into s.s.b. systems or
i.s.b. systems with suppressed or reduced carrier
by the following dates: Jan. 1, 1967 for d.s.b.
transmitters with an average power of 100 watts
or more; Jan. 1, 1970 for d.s.b. transmitters with
an average power of less than 100 watts.”

A total of 38 recommendations were made by
the POE. These covered a large number of sub-
jects such as the use of directional antennas,
automatic control of output power of h.f. trans-
mitters, compression of bandwidths, use of con-
trol tone for a.g.c. of receivers in s.s.b. radio-
telephone systems in the h.f. maritime mobile
bands, frequency control and assignments by
administrations, use of space communications
systems for alleviating the h.f. spectrum con-
gestion, use of tropospheric scatter instead of
h.f., erc.

The Amateur Bands?

The recommendations made by the POE did
not specifically consider the h.f. bands now used
by radio amateurs; however, in this writer’s
opinion many of the recommendations made to
relieve commercial h.f. spectrum congestion are
equally applicable to the ham bands.

It is my feeling that this report, when analyzed
by the various communications administrations
throughout the world, will result in action which
will require radio amateurs to use s.s.b. instead
of d.s.b. within certain power limits. Each coun-
try’'s administration (including our own FCC)
can decide to adopt the recommendations of the
POE if they so desire and feel that the change-
over from a.m. to s.s.b. will enable better com-
munication in the ham bands—which I believe
it will.

1 should like to point out that if the FCC does
decide to require radio amateurs to change over
to s.s.b., the change will require hams to adopt
one “new” operating technique, and improve
their equipment. If four stations use the same
frequency (two on upper and two on lower side-
band) for communication, a certain amount of
coordination will be required. The equipment
bandwidth will have to be as narrow as the state
of the art allows, with better carrier and side-
band suppression.

What do you think?

Questions

Silicon Replacement Rectifier—"Tell me, can
yvou recommend a silicon high voltage rectifier
to replace the following tube rectifiers: 5Y3,
5U4 and 5W47"

Yes. Try the tested International Rectifier
Corp. Type ST-14 silicon h.v. rectifier. It can
replace the tubes you mention, plus the 5T4,
5V4, 574, SAU4, 5AW4 and the SAZ4. See the
photo. The ST-14 requires no warm-up time, has
high reliability, reduced loading on the power
transformer and generates very little heat. Be-

74 e CQ e March, 1964

A quick and easy substitute for many rectifier tubes is

this International Rectifier ST-14 silicon rectifier re-

placement unit, handling the 5Y3, 5U4, 5T4, 5AWA4,

5Z4, efc. Some applications may require external volt-
age dropping resistors.

fore yvou buy one, however, obtain Bulletin SR-
209-D covering the unit. A dropping resistor
(externally mounted) may be needed for some
tubes. Write the company at El Segundo, Cali-
fornia.

Broadband Linear 600-L—“I own a Central
Electronics Model 600L broadband linear r.f.
amplifier. 1 drive it with an HT-37. When 1
first got the 600L it worked okay, but 1 note
that the output (as read on the meter) has
dropped about 50%. 1 replaced the final 813
and it worked for about an hour, then returned
to its old output reading. Any hints?”

Yes. First check the four swamping resistors

Raq in the grid of the 813. Next, check the screen
voltage on the 813. Adjust the screen voltage to
the proper value with Ry4. Then make sure that
you are not over driving the linear. If the above
measures do not help, then check the 812A used
as the series screen regulator tube, and the regu-
lator control tube (6AQS5). Check your bias with
plate voltage off and on. You may have trouble
in the bias circuit. Make sure all relay contacts
are clean, especially in relay B.
HT-33B—"I use a Hallicrafters HT-33B linear
which has given me real fine service, but lately
the S amp. fuse blows after the set has warmed
up for about 15 minutes. Where should I look
for the trouble?”

The 5 amp. fuse in the HT-33B protects the
filament, bias and blower circuits. If it takes 15
minutes for the fuse to go your set must have
a thermal short of some kind. Check the HI-LO
blower switch first. Then as soon as the fuse
blows pull the PL-172 and check for shorts with
an ohmmeter. Next, check the solid state recti-
fiers in the bias circuit. Also check the 16 mf
capacitor in the bias circuit, C2¢. A thermal
short is often hard to locate. One other thing,
look for a possible shorting of R»;, the bias ad-
just pot. The HT-33B is a terrific linear, but like
any other piece of electronic gear can develop
trouble—no electronic part has an everlasting
life. Although a transformer winding may short




out after heating up, I doubt very much that this
is your trouble. To check this, pull all tubes,
measure the d.c. resistance of the primary and
secondary windings when cold. Then, when the
fuse blows, measure again. Be careful! The high
voltage in this set goes up to 2700 volts! Be sure
to measure between winding ends as well as
from the windings to ground.

Viking Adventurer—"“What causes Ls, the para-
sitic choke. to burn up in my Viking Adven-
turer?”

Operating the set into an antenna system hav-
ing a high s.w.r. Don’t try to use the set on 10
meters using say a 75 meter dipole.

Collins 30L-1 ALC Meter—"“What causes the
exciter. meter to deflect to the left when the
30L-1 is on and the p.t.t. is actuated?”

The 1N252 diode in the metering circuit may
develop a reverse leakage which will permit
some of the positive delay bias to appear in the
exciter a.l.c. circuit. This causes left deflection
of the meter.

To correct the condition simply replace the
IN252 with a 1N458 which has a much higher
voltage capability and will block the delay bias
completely.

B&W 5100-B Talk-Back—"What causes modu-
lation transformer talk-back in my B & W
5100B?7”

A small amount of talk-back is normal. If it

is excessive, this is due to a loose lamination in
the transformer core. This can be cured in most
cases merely by tightening the end bell bolts. In
severe cases the end bells should be removed and
a small wooden wedge driven between the center
section of the core and winding. Be sure to
tighten the mounting bolts too.
HQ-145-X Gain Control—"The sensitivity of my
HQ-145-X receiver seems to have dropped off.
The gain control does not seem to have the wide
control it had before. What do I do?”

First check V4, the 6BA6 tube, If ok, check
Ris. the 10K ohm pot in its cathode circuit. Also
check Rig and R4 in the same circuit.
KWM-2/2A “Off-frequency” Tuning—“"Some-
time ago vou asked if anyone had come up with
a practical idea for ‘off frequency’ tuning of the
KWM-2. Any answers?”

Only one, from the Waters Mfg. Co., Way-
land, Mass. They manufacture a Channelator®
for the KWM-2/2A which resolves the trans-
ceiver tuning problem. The unit sells for $75.00
and is worth it. With the Chanellator you can
operate normal p.t.o. or split channel. It can be
installed in a few minutes without set butcher-
ing. Write the company for details. Ham CLINIC
recommends it.

Correction—In Dec. 63 CQ, p. 61, correct fig. 3
by adding a connection from the top of the
10K resistor to the center of the two 50 mmf
capacitors.

Multi-Band Vertical Antenna — “Where can 1
obtain some practical information on a multi-
band vertical antenna?”

Obtain a copy of the September 1959 issue
of CQ.

HQ-140X Updating—"What issue of CQ con-
tains information on up-dating the HQ-140X
receiver?”

The January 1960 issue.

5 Watt Transistor—"What transistor do you sug-
gest I use for a final on 50 mc to obtain 5 watts
of r.f.7”

Try Pacific Semiconductors type DPT657, also

known as the 2N2887. The price is presently
high for only one unit, but it is worth it if you
do not want to be bothered with high voltage
supplies.
Selecting Oscilloscopes—"“I'm one of the engi-
neers (also a ham) who reads CQ. The informa-
tion I seek is not for my ham work but I would
appreciate your help. I've been given the task of
selecting a couple of scopes for our lab, and I
was wondering if you could refer me to recent
information in capsule form which would assist
me?”

Sure. Write Tektronix Inc. P.O. Box 500
Beverton, Oregon. Ask for their compilation of
two articles (in booklet form) entitled “Funda-
mentals of Selecting and Using Oscilloscopes.”
This is the best information I have seen in brief
form printed during the last couple of years.
My Ham Scope Book will contain similar info
when and if ever published.

Thirty

As we have said before, most manufacturers
of ham equipment cooperate with HaAM CLINIC
by furnishing instruction books, service sheets,
etc., without much prodding. There are however,
still a few (of the newer manufacturers) who
do not realize how much we actually help hams
all over the world with their technical problems.
We do (in many cases) lessen the correspond-
ence load on service managers and placate a
number of irate customers. In a large number
of instances we have helped hams who have re-
ceived no replies from manufacturers—some of
which have since gone out of business.

Again we solicit your patience and answer all
mail in the order received. If vou have not vet
received a reply, you will.

73, Chuck

i

"He says we're making S7 on peaks . . .

March, 1964 e CQ e 75



BYRON H. KRETZMAN*, W2JTP

RTTY Operating Frequencies

Nets centered on frequencies given; oper-
ation usually = 10 kc on h.i.

sSOmeters . ......... 3620 ke |
40 meters 7040 kc
20) meters 14,090 kc
15 meters 21.090 kc
6 meters 52.60 mc
2 meters 146.70 mc

ERCURY relays, specifically those of the
275 and 276 type are fast gaining iIn
popularity in radioteletype circles. They
are practically trouble-free, and since they are
sealed, their adjustment cannot be played-with.
More and more are becoming available in sur-
plus, and of course they are still used by many
of the operating telephone companies in certain
carrier systems.
This type of mercury relay, made by Western
Electric, consists essentially of a switch within
a solenoidal coil contained in a metal tube shell

*431 Woodbury Road, Huntington, N. Y. 11743

RITY The Hard Way...No. 30

i

“After all, dear, it's only sand. . ..
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with an octal base. The 275-type relays are about
the size of a metal 6V6 and the 276-type relays
are similar except that they are a bit longer. The
switch provides a transfer consisting of two front
contacts, two back contacts, and a single swinger
(armature) which are continuously coated with
mercury and enclosed in an atmosphere of hy-
drogen in a sealed glass tube. (DANGER! Don't
try to open!) At the usual telegraph and/or
teleprinter keying rates there will be a period
during the transfer in either direction when all
switch contacts will electrically connected or
“bunched.” The bunching interval 1s not ex-
pected to exceed one millisecond by the manu-
facturer. By the way, it is required that these
relays be mounted in a vertical position, or at
least within 30 degrees of vertical.

Characteristics

Table I lists the essential characteristics of
the 275 and 276 mercury relays. Note that some
of the relays have one winding while others have
two windings, like the 255A polar relay RTTY-
ers are most familiar with. In this case, to dif-
ferentiate, one winding is called the primary
and the other the secondary. It is recommended
that they be operated on 2.5 to 5 times the
“operate” current listed. Coil resistance should
be within 10% of the values given, except the
low resistance coil of the 275E relay is within
15% ., and the coils of the 276T are within 5%.

No d.c. operate and release current character-
istics are given for the 276E and 276K relays.
The manufacturer states that a 60-cycle 18.5 volt
r.m.s. sinusoidal voltage applied to the single
winding of either of these relays will cause the
armature to transfer from one pair of contacts to
the other pair of contacts, 60 times a second,
with approximately equal time of dwell (zero
bias) on the front and back contacts. No current
characteristics are given for the 276C either as
this relay has unknown “special requirements.”
Note that the 276L relay has its switch electro-
statically shielded.

FRXD Corrections

[Last month there were some errors in the dia-
grams associated with the description of the
FRXD tape equipment. In the schematic dia-
gram of the reperforator transmitter distributor,
the wire from the top of the s.p.s.t. section of




Fig. 1—Western Electric 275 and 276 mercury relays, outlines and connections.

the universal contacts also connects to terminal
27B and to pin 33 on the Jones plug. The FRXD
selector magnet circuit shown in fig. 2A did not
indicate clearly the actual wiring as it is in the
machine, so a revised diagram is included here-
with. Also, the cutouTt swITCH in the FRXD
motor circuit, diagrammed in fig. 2B last month,
is normally closed instead of open as it was
shown.
News Iltem

An RTTY Dinner and get-together will be
held in New York City Monday March 23rd
(This is during the IEEE Show) at Patricia
Murphy's Restaurant, 260 Madison Ave. An
informal rag-chew will begin at 5:30 and dinner
will be at 7:00 p.M.

Send reservations as soon as possible, at $6.50
each, to Elston Swanson W2PEE, c/o IFI, Inc.,
101 New South Road, Hicksville, New York.

On the Bauds

K1YZG of Ridgefield, Conn., is on 80 f.s.k.
and on 2 a.f.s.k. WIAOH of Darien, Conn.,
works 20. WIOUG of Stamford, Conn., uses
tape on 80. K2DCY of New York, N. Y., has
three 6-channel TD’s for sale for $30 each.
WA2WAU of Delhi, N. Y., is looking fora TU
to go with his 200V. W2JAV of Hammonton,
N. J.. works narrow shift Sunday mornings on
7140 kc. W20QI of Center Moriches, L.I., is
getting a Model 15 into shape. W2KQP of Hun-
tington, L.I., is on 80.

W3UCY of Stroudsburg, Pa., is on 80 with a
kw. W3UQX of Allentown, Pa., is on 80 with 75
watts and very narrow shift code ident. K4QVD

1000 0

Fig. 2A—FRXD selector magnet circuit shown exactly

as in the machine, wired for parallel operation. For

series operation, move the black wire (8x) to terminal 2,
and the red wire () to terminal 3.

of Melbourne, Fla., runs 800 watts to a pair of
4CX250B’s and uses a 4-transistor TU. K41BX
of Kershaw, S.C., has a BP-114/210 machine.
(What is it? Let Jess know if you have any dope
on it.) WA4GTA of Portsmouth, Va., is on 80
after working mostly 20.

WB6DBD, ex-W7LVR, and W6CEM, both of
Santa Barbara, Calif., both work 20. W7ZSB of
Salt Lake City, Utah, 1s on 20. K7EIS of Port-
land, Oregon, needs a keyboard plate for his
Model 15. K8JWC of Flint, Mich., has built a
W2JAYV transistor TU and is looking for a way
to modify his Drake TR-3 for f.s.k. (Can anyone
help?) KEBDKC of Ann Arbor, Mich., was heard
on 80 with Dave as the operator. K9LBA of
Indianapolis, Ind., works narrow shift on 7140
k¢ Sunday mornings. K9HNG of Homewood,
[1l., was heard on 80.

K@JPJ of Springfield, Mo., high-speed c.w.
operator, is now on RTTY, on 80 mostly, with
a modified HT-37 and Warrior amplifier, Models
15 and 19, and a 75A-4. WOQWY reminds us
that his article in August '63 CQ covers RTTY

[Continued on page 102]

Table |—Mercury Relay Characteristics

Tvpe Fig. Windings Ohms Operate Release
(ma) (ma)
2T7S5A A Single 2500 10.1 4.5
2758 A Single 4000 8.1 3.6
Pri. . T00 32.0 14.2
)75 J
23C -~ B | Sec. 3300 12.9 =
275D A Single 7040 20.0 8.9
275E A Single 2 315.0 140.0
Pri. 120 55.0 24.5
2I15F . F {‘icc 125 80.0 =
276A A Single 90 16.0 1.3
276B A Single 4000 3.0 0.2
276C A Single 4000 — —_—
276D A Single T £ —1.5
276E A Single 4000 — —
276F A Single 1000 5.6 0.4
[ Pri. 700 14.2 2.8
SEORS L S | Sec. 3300 5.7 -
276H A Single ) 32.0 15.0
276) A Single 4000 4.7 1.7
276K D Single 4000 —- —
[ Pri. 1020 14.0 59
276 E | Sec. 970 16.0 =
276 M A Single 4000 59 2.8
: [ Pri. 700 6.0 —6.0
2I6N € | Sec. 3300 2.4 4
| Pri. 100 13.0 —13.0
276R G | Sec. 1100 4.5 —_
276S A Single 34 90.0 =
| Pri. 2500 6.7 0.5
276T B | Sec. 2500 7.8 ==t
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LOUISA B. SANDO*, W5RZJ

YLRL Members...

YLRL’'s Treasurer for 1964 is Barbie |
Houston. K5SYIB. Send your YLRL mem-
bership dues, $2.50 ($3 for DX), to her
at P.O. Box 652, Richardson, 1exas.

NCE again, special congratulations to

Jovce Polley, KOIKL, who, for the sec-

ond vear in a row, made a clean sweep
of all the top awards in YLRL’Ss Anniversary
Party (the 24th A.P., held Oct. 23-24, Nov. 6-7).
To her high score of 8220 earned on phone she
added 2565 points on c.w. for a combined high
score of 10,785, thus winning both the phone
and c.w. cups, and the Corcoran plaque. These
are the top scores:

Ist c.w.—KW0IKL, Joyce Polley 2,565
2nd c.w.—WAGOET, Jessie Billon 2.465
3rd c.w.—K1UOR, Doris Young 2,145
Ist phone—K@IKL, Joyce Polley 8,220

2nd phone—WAA4FJF, Ellen Ackerman . 8,000
3rd phone—K4RNS, Marge Campbell 1,791

Corcoran Award

K@IKL, Joyce Polley 10,785
District High Scores

Phone KWIKL 8.220 WAGOET .2.465
KIUOR 1700 K4COB/ K70F X 1.800
W20OWL 1,150 VEG& 146 KRONV 1.803
WiMIll 2178 VETADR 3046 WOMLE 1.350
WA4FJF . 8000 KIZSIT 1,002 KBIKL 2.565
KSOPT 6.370 C.W VE3BII 260
WAGOET 7.420 KIOUR 2.145 VE6ABV _.1.800
WTRVM 4945 W2EBW 136 VETADR 1,519
KEMZ1 3.610 KiPKlI 1,523 JA1YI 99
WASENB .3,760 WAA4FJF 1.236 G2YL 37

Public Service

Public service i1s the “meat” of ham radio, so
it's always FB to learn of YLs in there pitching
IN an emergency.

Ellie, K4RHL, had rewarding experiences
handling emergency traffic, first with YN3KM
in “Operation Mad Dog,” and later with EL2E
after the assassination of President Kennedy. On
both occasions Ellie was on the YL International
SSB Net. On Oct, 30, YN3KM called with emer-
gency traffic. Two small girls had been bitten
*4417 Eleventh St., N.W., Albugquerque, New Mexico
87107
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Ellie Horner, K4RHL, operating s.s.b. at her Ft. Lauder-
dale QTH, enjoys handling emergency traffic. Licensed
in 1960, her OM is K4YBL and a son is WN4BGM.
Other hobbies include several grandchildren, photog-
raphy, raising orchids, fishing and boating.

St ; » ' =
T o o 4
o

Euride Busti, I1WAS, operates c.w. and phone mainly
on 40 and 20 meters, from Milano, ltaly. Photo cour-
tesy of Chuck, W4VZO/HB?, editor of CQ’'s Ham
CumNic, who met her on his travels around Europe.

by a dog suspected of rabies. Their fathers, both
doctors, wanted “anti-immune” rables serum,
which must be administered within 78 hours.
While Ellie was working on it two more girls
were bitten. Ellie was unable to locate the serum
in Florida, but learned the only way to get serum
to Nicaragua in time was on a plane out of New
Orleans. Mabel, K55G, also on the net, offered
to help. WIAOL, a doctor and friend of Ellie’s,
broke in to give the name of another doctor iIn
New Orleans who would know how to locate
the serum. Mabel did locate it, then had to ar-
range to get a prescription for it and also per-
mission from the Nicaraguan Consul to ship it
to Nicaragua. With much phoning and arrang-
[Continued on page 101




VEN though during the past few months
E we have devoted a considerable amount

of magazine space to the K3IOP case,!
we still continue to receive correspondence on
the matter. Amid these letters, one arrived from
Robert Halley, K8YMI, that might throw a new
light on the case. We, of course, do not fully
concur with his remarks, since our findings to
date strongly contradict his, but in all fairness
to the importance of determining and reporting
the truth, Bob deserves to be heard. Whether
the picture be black or white, our purpose is to
inform. You be the judge.

“. .. 1 was raised in Elizabeth, Pennsylvania,
and though I moved after W.W. IlI, my family
still lives there and we visit with fair regu-
0TIty . .

“. .. When I first heard that severe interference
was occurring, I assured my friends that ‘the
ham involved recognizes the importance of help-
ing people eliminate such problems, even if the
transmitter and related equipment meets all the
requirements set forth by the FCC. Certainly
he will cooperate to the fullest to help solve the
problem.” As time passed, though, it became
evident that this young boy (16 years old) was
not going to cooperate. In fact, it appeared that
he was being poorly advised and encouraged to
be unpleasant to the Borough Council, for his
equipment did meet standards and he couldn’t
care less what interference he was accomplish-
ing . . . because he felt he was ‘clean.’

“Congressman Holland was brought into the
affair because this voung man was a ‘public
nuisance’ and under existing laws there was no
way to deal properly with him . . . The boy was
heard on a TV to say, ‘Boy, we sure fixed them
tonight,” and this was just after a particularly
bad round of interference.

“, . . The talented boy must recognize his re-
sponsibility as a citizen. The citizenry of Eliza-
beth must also recognize that throwing rocks
and garbage and name calling likewise are not
the marks of responsible citizenship.”

il
rll.

e

Switching topics somewhat, obviously public
relations still play a major role in amateur radio,
In this connection we’'d like to show you a form
letter that is attached to other interference ma-
terial distributed to those experiencing TVI in
the Philadelphia area.

1See Dec., 1963, p. 69; Jan., 1964, p. 77; Feb., 1964, p. 77.
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The Cause and Cure for TVI

The present day television receiver 1s a won-
derful example of American ingenuity, design
and construction, developed over a long period
of vears to its present state of perfection. How-
ever, as 1s true with much mass-produced ap-
paratus, it still leaves something to be desired.
One inherent shortcoming of most present TV
receivers (including the expensive color sets) is
their inability to reject a strong unwanted local
radio signal. These signals which the receiver
permits to slip through may cause lines or
streaks, either light or dark, to appear on the
picture screen or, in varying degrees remove the
picture, or replace, in part or completely, the
sound of the TV program with some other’s
sound or voice, thus reducing or even destroying
your TV viewing pleasure. Why? Because the
TV receiver is not designed to handle this situa-
tion. Although there are many types of tele-
vision interference, the kind we are most con-
cerned with is that believed to be caused by
radio transmitter. Actually, in well over ninety
percent of these cases this is not TV “interfer-
ence” but rather TV “interception,” inasmuch
as the TV is intercepting a radio signal which
1t was not designed to receive.

In over seventy percent of these cases the
interception can be eliminated by the proper
installation of the correct high-pass filter on the
TV receiver. In another fifteen percent two or
sometimes three inexpensive components are re-
quired. Only in the remaining less than five per-
cent is any extensive work required. Word of
caution: There are many high-pass filters on the
market, but not all of them will eliminate inter-
ception of radio signals on frequencies between
44 and 52 mc.

Many people have been told by their service
technician that nothing can be done about their
particular case of TVI. This is not necessarily
so. In practically all cases something can be
done.

If you are sincerely interested in eliminating
television interception, please write to:

FEDERAL COMMUNICATIONS COMMISSION
Engineer In Charge
1005 U.S. Customs House
2nd and Chestnut Streets
Philadelphia, Pa. 19106
[If you desire, you can make copies of the above
for your own use, but remember to put in the
address of vour nearest FCC office.] "
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Five Halt-Waves 1n
Phase on 144 Mc

A “Gain” Antenna for 2-Meters

BY BYRON H. KRETZMAN*, W2]TP

On two meter mobile and f.m., the vertical antenna still holds the edge

on popularity with its omnidirectional characteristics and simplicity. Add

to this, though, a little omnidirectional gain on the order of 5 db and the
vertical begins to look even more enticing than ever.

activity consists of DX-chasing, meteor scat-
ter, contests, etc. In many areas, I'll grant
vou metropolitan and suburban for the most
part, local and extended-local communication
exists on a highly reliable day-in and day-out
basis. Mobile operation, quite naturally, is a reg-
ular part of this activity. This harkens back to
the days of the old 5-meter band where such
v.h.f. operation began. As the result, hamming
in these areas becomes a much more personal
thing; everyone soon gets to know everyone else.
It becomes easy to round up a gang to help put
up a tower or a beam for another band.
Keeping in mind that working mobiles is a
requirement, you can see that vertical polariza-
tion is a must. Secondly, those who have tried
beams quickly realize that, in these centers of

IN case you didn’t know it, not all 2-meter

*431 Woodbury Rd., Huntington, N. Y. 11743,

Center feed arrangement showing how the linear
matching transformer is twisted to enable the twin-lead
feeder to drop straight down.
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high activity, beams are impractical. Too much
can be missed off the back end. An omnidirec-
tional antenna characteristic therefore becomes
an additional requirement.

Omnidirectional antennas for 2-meters usually
fall into two classes: the ground-plane or the
coaxial-type. Both of these normally provide no
gain in performance over a reference half-wave
doublet, with the possible exception of the
stacked coax antenna. What we are searching for
is a 2-meter antenna which is vertically polarized
and which will give us a power gain in all direc-
tions. Bear in mind, too; any gain achieved in
the antenna system also results in increased
range of reception, And, lastly, a high gain omni-
directional vertically polarized 2-meter antenna
should be easy to construct at low cost. (This
lets out the stacked coax unless you have the
facilities of a machine shop available.)

Theory

Gain in an omnidirectional vertically polar-
ized v.h.f. antenna is realized basically by stack-
ing half-wave elements, one above the other.
The trick is to phase them properly and to feed
them efficiently. This is nothing new. Twenty-
five years ago this was called the “Franklin”
antenna. Today a somewhat similar antenna is
described in the ARRL Handbook.

From page 703 of the 4th edition of Reference
Data for Radio Engineers (ITT), the gain of an
omnidirectional stacked array is approximately
equal to 2L/\ over the theoretical isotropic
radiator, where L is the length. If we build an
antenna of 5 half-waves in phase, the length, in
terms of wavelength, 1s 2.5\. Putting this into
the above formula, the power gain is then 2(2.5)
or 5 times. Since a half-wave dipole is considered
to have a gain of 1.64 times the isotropic radia-
tor, the antenna will therefore have a power gain
of 5/1.64 or 3.05. This, then, is an effective gain
of 4.84 db.

A Practical Antenna
Figure 1 shows the schematic diagram of




<€ Fig. 1—Schematic dia-
gram of the 2-meter gain

-'f{ antenna. (Antenna cut to
147 mc.).
r 9% -
4
; tf
e
| '
- t&i' -1
1 41 One of the four quarter-wave matching stubs. Note how
g 1.:1. 1 it is curved around into a halo about 6" in diameter.
@ our 2-meter “gain” antenna. As you can see, it
B e * consists of five half-waves in phase, one above
| i1 the other. There are quarter-wave matching stubs
¥ Q in between each element, and the feed point is
! .
3000 at the center of the middle half-wave element.
e (Feeding this array in such a balanced manner

is one of the tricks in getting efficient operation.)
The antenna feeder is ordinary 300-ohm TV
= T “twin-lead.” (Horrors!?) This was done for sev-
i eral reasons. First of all it is low cost, as com-
pared to coax. Secondly, its losses are less than
ordinary coax; and, thirdly, because it is a
: @3 mechanically simple balanced transmission line
with readily available inexpensive (TV) support-

ing hardware,
Our antenna was cut to about 147 mc, and like
any co-linear array it is reasonably broad, having
a low s.w.r. out to at least 1 mc either side of

A '3
" ) / that frequency.
: You could feed this antenna in the center of

the middle element directly with the 300-ohm
twin-lead, that is if you don’'t mind a standing
:3 wave ratio of about 2 to 1. We did, so a quarter-
/ wave linear matching transformer was installed
at the feed point. The results were extremely
gratifying. Its installation brought the s.w.r.
down to 1.1 to 1.
_;_i Just one more point: Note that, in the interest
of balance, the matching transformer is brought
away from the feed point at a right angle: and,
consequently, the twin-lead feeder i1s brought
down at least a quarter-wave from the lower
ﬂa sections of the antenna thereby little affecting
the feed impedance.

|
J

T4

S

Construction
Our 2-meter gain antenna is built on wood.
Fig. 2—Perspective view of (Horrors, again?) Using wood greatly simplifies
omnidirectional antenna.d» construction and reduces cost. You can’t buy

2 < 2's twenty-four feet long but you can buy a
2 % 4 that long. Just a hittle sweet-talkin’ to the
lumber vard man and he will rip-saw it right
down the middle for you. Of course you should
get him to let you pick out a length as straight-
!‘f [Continued on page 85]
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WVHEF REPOR'TC

‘an exclusive feafure_of _The VHI_"' ;_d}nateur

BY BOB BROWN?#*, K2ZSQ

F all the various certificates and awards
O available to the v.h.i. operator today,
CQ’s VHF Century Club Certificate still
ranks among the most sought after. Although
no magazine publicity has been given the CCC
for well over a year, scarcely a day goes by when
the mailbag doesn’t bring some new six and two
meter applications. Just as ARRL’s Rag Chewer’s
Certificate is an integral part of any low fre-
quency amateur station, the CCC over the years
has become the new v.h.f. operator’s number one
objective. Just what i1s the CQ VHF Century
Club all about?

The certificate was originated in March, 1958,
to promote activity in the v.h.f. bands, an award
idea borrowed from successful British amateur
endeavors in the past. Presently our membership
consists of certificate holders the world over who
operate the bands above 50 mc. Awards are
issued to those holding the required amount of
QSL cards confirming contacts all made on a
single v.h.f. band within any one 365-day period.
There 1s no limit on the amount of certificates
you can amass, as long as each application is
accurate., Every so often as space permits new
members will be announced in this column, as
well as club notes. Each certificate bears a dif-
ferent number, but this figure is just a classifica-
tion digit and does not necessarily reflect order
of issuance or priority.

The number of QSL cards required to have
been accumulated within the 365-day period
varies with the frequency operated. On 50 mega-
cycles 150 QSL cards are necessary; on 144 mc,
100 cards; on 220 mec, 50 cards; on 432 muc,
25 cards. Separate application must be made for
additional awards.

Application Data

1. Clearly print your name (as vou want it
shown on the award), call letters, and mailing
address.

2. Plainly indicate the band used.

3. Arrange your cards chronologically and
neatly list each, showing its number (beginning
with one), call of station contacted, and the data
worked.

4. Have two other amateurs inspect your cards
and check them against your completed list. Both
amateurs must sign a statement similar to the
following:

“We, the undersigned, hereby verify that the

above named applicant displays the QSL cards

listed herein from actual on-the-air contacts.”

SIGNATURE AND CALI

SIGNATURE AND CALl

*The VHF Amateur, 300 W. 43rd St., New York, N. Y.
10036.
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New Members: VHF Century Club

Six Meters

198 WA2UWJ 215 WA4FVD 230
199 K3NXH 216 K1TOL 231
200 WA4ISC 217 WA2ZHB 232
..202 KBRZN ..218 K3VRZ 233
.. 203 W4YEL .. 219 KI1ZGH 234
...204 KBRSH ..220 WA2GFP . 235
205 WA2QCQ 221 WASAZO 236
206 K1PYX ... 223 WABBXS . 237
207 K7GAT ....224 WB2CDZ 238
208 WABEEP 225 WA2ZVLR 239
209 WABBVL 226 KSCIF ... 240
210 WABDAC ..227 KSCIF ... 241
211 WABCOR . 228 KBJZW ... 242
212 K7QFW ...229

VP7CX ... 184 WASFIH
KBCEN 185 WASDXV
KEQAD ... 186 K7TGI
WASFXX ... 187 K2PEU
K9TWF . 188 K2PBU
K4WKB 189 K2PBU
WASAHZ 190 K2PBU
KERIN 191 WASBYF
KEBRZN ... 192 WASEEG
KBRZN 193 WABBBR
K4UVD 154 WAA4EEZ
K8ZSY 195 WASAOK
WA4EEZ . 196 KBDCR
NA4IRX .. 197 KI1YLU

Two Meters

141 WA2ZSB ....146 DJ4BG ... 151
142 WOOKM .. 147 DJ2QzZ ... 152
K6HIT ... 138 K2SJN _....143 K2UKQ ..... 148 DJBKF .. 153
WV2SY! ....139 DM2AD) 144 DJ4KH .....149 OK1VCW _154
WA4FLU ...140 K8YWF ...145 DJ4AH ..... 150 DLSMC ...155

WABUPX 136 wWB2BQJ
WASAHZ .137 WABEWT

Do not send us your QSL cards. No special
endorsement is made to those who do, and these
people must pay the expenses for their return.
We will occasionally spot-check applications
and request that you send us twenty or so cards
(that we will select at random from your list)
to be returned to vou after processing. These
spot-checks are made periodically and do not
signify any skepticism on the part of the com-
mittee.

All awards are mailed within 30 days. (There
is no charge for this certificate.) Address all
applications and related club correspondence to:
VHF Century Club, CQ, 300 West 43rd Street,
New York, N. Y. 10036. Not1Ee: Ofhcial applica-
tions are available on request.

See U After The Contest, OM!

[Guest editorial by K9HPB] Recently 1 partici-
pated in a v.h.f. contest operation on two meters.
In almost every case a contact with another sta-
tion ended like this: “You're 59 plus, see vou
after the contest, OM.” How many people
listened to the band the day after the contest?
I did not hear even one station on the air. I aired
several calls with my 59 plus signal, but no

oW

Canlury Club Certificate

-

. A e g el
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The CQ VHF Century Club Certificate, available since
March, 1958, to qualified QSL collectors. See text for
full details and requirements.
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Fig. 1—W8HHS’s tunnel diode v.h.f. oscillator. F.m. can

be achieved by inserting a mike at J, where indicated.

Both resistors are 2 watt. (Thanks to VHFER for the
circuit),

Ci—1.5-9.1 mmf miniature variable. E. F. Johnson 189-4.
L;—12 t. B & W 3003 stock with 1-turn link on cold end.

answers. | began to wonder if perhaps my gear
wasn't working right. Or maybe the other sta-
tion's equipment “went west”? From listening
during a contest you know that hundreds of
hams in the local area are capable of putting
their stations on two meters. And most seem to
have contest kilowatts in light of all those S9 plus
signals. Everyone seems to have a super low-
noise receiver/converter setup that will put every
weak one out of the mud (the ones I hear are,
at least) and convert him to Voice of America
proportions. And what about those built-in con-
test S-meters? (This is the type with S7 marked
at the far left of the face.) You can also assume
from their remarks that all of these stations are
going to be on the air all the time.

Well, I have listened to the band almost every
night since the contest and very seldom do |
hear any of these stations. Is all this two meter
equipment just gathering dust? If so, it is a
mighty big waste. Did everyone go back to the
lower bands because of the lack of QRM on two?
Come now, boys, let's reactivate two meters.
Let’s keep it going all the time.

Also, if you have some 220 mc gear lying
around, blow the dust off, apply the juice and
listen. Quite a few new stations are getting in
on the 220 act. So, see you in the next contest,
OM, and after, too. Jump in . . . the water’s fine!

Miscellaneous Tech

Tunnel Diode Oscillator: Here is a quickie proj-
ect for dyeowdie addicts which will always be
useful around the v.h.f. shack. As outlined in
fig. 1, this little oscillator circuit will tune from
49 to 76 mc, making itself available for con-
verter and antenna adjustments when placed
several hundred feet from the antenna system
(especially when local signals are not available).
If you wish to hit two meters, dust off the gnd
dipper and trim up the L;-C; combination. This
handy gadget can be built into a 234" X 2&”
¥ 158" aluminum Minibox, equipped with a
whip antenna and turned on and off with a small
slide switch. A penlite cell with appropriate clip
would be just the ticket for the d.c. supply. Try it.

VHF News and Reviews

For those following the recent mobile logging
efforts down South, take note that the FCC

denied the petition for rule making by Jack W.
Bazhaw (no call), of Dallas, Texas, to amend
Sec. 12.136 by deleting logging requirements en-
tirely for amateur mobile stations operating on
frequencies above 50 mc. This denial was re-
leased to the press December 11.

From what we hear the Six Meter Mobile
Association of Western New York’s Annual In-
door Picnic was another whopping success. Held
on January 18 at the Club Commodore in Buf-
falo, the response and attendance indicates strong
competition in the near future with the Syracuse
VHF Roundup gang. Keep your eyes on this
group. (You can contact WA2TRT for member-
ship details.)

KS8TFL would say we saved the best for last.
The VHF High Banders, Inc., of Marion, Ohio,
recently enjoved another Christmas Party, cele-
brating another phenomenal year for the group.
One of their incentive programs is the issuance
of monthly DX certificates and an annual revolv-
ing trophy for DX man of the year. Write
K8TFL, 795 W. Center St., Marion, Ohio, 43305,
for a copy of The Highbanders Log.

DX Doings

Things have been rather slow on two meters
recently, at least if our mail is any barometer.
Out Indiana way comes word from K9WZB in
New Carlisle that during the winter the weekends
seemed to have held the periods of maximum
144 mc activity. In spite of wintry conditions,
solid contacts were made throughout Decem-
ber with W8DQK, Toledo; WSYLD, Dayton:
WS8SPJ, Cincinnati, and WI9DHYV, Watertown,
Wisc. Gary would like schedules on 145.008 mc¢
c.w. to Tennessee and Maryland on Sunday
mornings. Any takers? Word from upstate New
York has it that W2LWX has a new f.m. repeatei
operating under that call on 146.94 mc from
Bald Mountain. Will try to have more info on
this installation next month. (Tnx W2JTP).

Scattered six meter reports, on the other hand,
enthusiastically report the perseverance of E
openings throughout the month-«of December
and continued good tropospheric conditions in
the northeastern states. KIWYS, 261 Raynor
Ave., Whitman, Mass., beams South frequently
and would appreciate skeds to Long Island and
Connecticut as well as into Maine, New Hamp-
shire and Vermont.

From Wilmington, North Carolina, WA4KBP
reports good tropo into Richlands (N.C.) on
December Ist with K4VPZ (5 x 5 sigs). He skeds
Jere every Sunday at 1930 est on 50.25. Breakers
invited. Two days later WA4KBP spanned 1,091
miles via Sporadic E to WASVNY, Dallas, with
S9 sigs. The fifteenth of December proved to be
a big day for WA4MYH in Owensboro, Ken-
tucky. John caught the skip into Minot, N. D.,
(W@DRJ) for his longest haul, although York
Beach, Maine, was also contacted thru K1VUU.
The skip was in for John between 1615 and 1832
esT. The next day, Dec. 16th, he snagged K4LLN
in Norfolk, Va., via tropo inversion. Nice job!

[Continued on page 83|
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UHE ROUNDOUP™P

‘ an exclusive feature of The VHF Amat‘eu?]

BY ALLEN KATZ* K2UYH

XCUSE us if we get carried away with the
E topic of amateur TV this month. The

majority of our correspondence has dealt
with the subject lately, and only a few hours
ago Ben, W2HUD, called to tell us of his efforts
to start an amateur TV club in Northern New
Jersey. If anyone could interest you in ATV, it
is Ben. Besides which, what he said about the
need for a club really made sense.

You know many of the great amateur ad-
vances have been made as a club effort. Take
for instance the first two-way moon-bounce
contact. Here was a feat which appeared too
great a task for a single ham, yet the project was
achieved when a group of amateurs pooled their
knowledge and resources. The same kind of
joint effort is used by high scoring club stations
in v.h.f. contests.

Although the contribution of this type of
organization can not be denied, clubs of this
kind are not the answer to u.h.f.’s problems.
Interest or lack of technical skills among ama-
teurs are not the difficulty, the problem is faith.
The type of club needed is one which will en-
courage and help its individual members to get
on with their own equipment; one which will
provide an answer to the question, “Who is on
up there?” ... “We are!”

When we first got on ATV from Verona
there were very few television signals to be found
on 440 mc. A group project was started among
several of the fellows for the local RACES. Five
flying spot scanners later, there were some
buzzing signals on 440 mc. Now, what Ben is
trving to do 1s get some of the smaller groups
together. His is not a new idea, the Chicago
Microwave Club has been doing a fine job in
this field, and we cannot forget to mention the
work being done by the many microwave groups
on the west coast. But these clubs are not
enough. We here at The VHF Amateur are al-
ways ready to help, if yvou wish to start a group
in your area. But we must hear from vou first.
Who knows, if enough clubs get started, possibly
we can organize a nation-wide ATV network.
Now that would really be something!

Amateur TV Technical Tips

Al, K7VQI. has sent in a list of commonly
available surplus transmitters which he has
found are easily convertable to the 420 mc band.
All the transmitters mentioned are of the self
excited variety making them undesirable for
serious type u.h.f. phone work. However, for
6 mc wide video operation, the lack of stability
of these units offers no problem. The most inter-

*48 Cumberland Avenue, Verona, New Jersey, 07462.
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esting pieces of gear among the bunch are the
APT-5 and APQ-7, both of which have built n
video modulators, need no r.f. conversion, and
cost less than 25 dollars. Al does not mention
their power levels.

Here in New Jersey a favorite transmitter
seems to be the ART-26 from which 60 watts of
video output can be obtained on 440 mc, with
little more than the addition of a power supply.
W2HUD has been able to poke a TV signal over
the 30 mile path from his home in Chifton to
Long Island amateurs with just such a trans-
mitter. Some of the fellows are also going on
crystal control. This system does have the ad-
vantage that another crystal controlled trans-
mitter 4.5 mc higher in frequency can be used
to supply the audio. With a self-excited trans-
mitter the audio must be injected into the video
by a 4.5 mc reactance modulator.

Another interesting hint comes from K3ADS
of Bryn Mawr, Pa., who is just about ready to
go on 440.001 mc with 40 watts of video signal
power (crystal controlled). In his letter Larry
stresses the importance of proper video signal
composition. A good way to accomplish this is
to monitor your video output on a scope (sweep
rate 7587 c¢.p.s.). A trace should be obtained
similar to the one shown in fig. 1, if vou are
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Fig. 1—Oscilloscope trace of interlace scanning video
signal.

using interlace scanning. For a flying spot scan-
ner (non-interlace) you will find that the sync
pulses are much wider and have no pedestal.
Correct levels of video and sync are indicated
on the diagram. These levels are hard to de-
termine unless you know the zero reference level.
To do this Larry has come up with an old
broadcast trick, that of using a 24 v.d.c. relay
with its contacts shunting the oscilloscope input.
When 24 volts a.c. is applied to this relay, it acts
as a chopper and produces a zero reference

level on the scope in the form of a wavy line.
73, Allen, K2UYH




VHF Report [from page 83]

Memphis, Tennessee, seems to be the best
place for winter skippers. Between December 14
and 17 alone. WA4IRX logged thirteen hours
of DX worked. His four day catch included the
states of Calif., Colo., Kans., Md., Mich., N.C,,
N.J., N.Y., N\M., O., Okla., Pa., S.C., Tex. and
Wisc. This brought Al to 43 states with 204
counties confirmed.

Vince Varnas, KEREG, reports in this month
from Dayton, Ohio, with news of his December
DX. In addition to a list of states worked be-
tween Dec. 12 and 16 similar to WA4IRX's
above, Vince worked WA6FQB on the 14th for
a good 2,000 miler. Signals throughout the pe-
riod averaged a few db over §9.

And to wrap up coverage of the E session,
WABDXZ checks in from Iowa City, lowa, to tell
of his DX heard on December 15th. Bob logged
50 mc stations in Ala., Ga., lowa, Mich., Mo..
N.J.. N.C., Tenn., W.Va., and Wisc. Peculiarly
enough, most were heard around 53.40 mc! By
the wav, WAODJA and WADPDXZ will soon be
sharing a six element 50 mc Yagi and a Clegg
Thor VL

Pre-Contest Reminder

Don’'t forget the Spring CQ V.H.F. Contest
scheduled for the weekend of May 2-3. Our sug-
gestion: make your plans now. Rules are iden-

tical to last vear's Spring affair. Check page 32

of the March 1963 issue. See you in the contest!
73, Bob, K2ZSQ

Two Meter Vertical [from page 81}

grained and as free from knots as possible. Total
cost? Less than $3!

After you get your lumber home, select the
half most free from knots for the top section.
A few minutes work with a carpenter’s plane on
the corners will save vou from splinters while
you are handling the antenna. It's time well
spent. The remaining half we sawed in two to
make the bottom of the classical “A” frame of
hamdom. You could gain another 12 feet or so
of height if you were to splurge and buy another
(ripped) 2 X 4. We didn't.

The antenna elements themselves we recom-
mend be made of aluminum to keep down the
weight. We found some 3/16” solid rod in sur-
plus, but almost any kind of aluminum rod or
tubing up to about 38" in diameter can be used.
Old discarded TV antenna elements, for instance.
Another good possibility 1s =8 or =10 aluminum
clothes-line wire. (This hard-drawn wire is stiff
compared to the bare aluminum “ground wire”
sold in TV parts stores.) Since we used the rela-
tively stff solid rod, only two ceramic one-inch
high stand-off insulators were used with each
element. The element was fastened to each in-
sulator with nylon cable clamps, available in
parts stores for pennies.

No doubt you have noticed that the quarter-
wave matching stubs between each element have
been curved around and have had their “shorting

6 & 2 Meter
Model No. A-62

Amateur Net A-62 $33.00
Stacking Kit AS-62 $2.19

Patents allowed
and pending

The Only Single Feed Line
6 and 2 METER

COMBINATION YAGI ANTENNA

another first from F'Nco®

ON &6 METERS
Full 4 Elements

| — Folded Dipole
1 — Reflector

2 — Directors

ON 2 METERS

18 Elements
| — Folded Dipole Plus
Special Phasing Stub
1 — 3 Element Colinear Reflector
4 — 3 Element Colinear Directors

See your FINCO Distributor
or write for Catalog 20-226

THE FINNEY COMPANY

Dept. 19 Bedford, Ohio

For i'urt_her information, check number 22, on page 110

Eicellﬁ Electronics Presents \

| The Mark 1l Six $3995

Meter Transmitter Net to
Amateurs
Price 39.95 Net to Amateurs, Complete with Tubes.

Send orders to

EXCELLO ELECTRONICS, INC.

122-26 Nellis Street

Springfield Gardens, L. 1., N. Y.

I"lease send e ata Excello Mark 11 Six Meter Trans-

mitler (@ $39.95 ea.

Enclosed you will find [J Cash [J] Cheek [ M.O. No C.0. orders.
| Certitied cheeks only.,

NAME

ADDRESS........... e i S S S TS A R i

CITY SRR - § )+, '( . R - v ' i .~

For further information, cheek number 23, on page 110
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"INSTANTUNE™

Lol Lale

| L OMPLE IT-E

50 MC.
TRANSMITTER

DESIGNED BY
F. E. LADD, W2IDZ

I WHAT ONE AUTHORITY
SAYS ABOUT
TVI AND LI'L LULU

“_..an important contribution to
the winning of this tough TVI
battle, demonstrating that opera-
tion on 50 Mec. is possible in com-
petition with Channel 2. . ..”

“One common cause of TVI, radi-
ation of unwanted oscillator or
exciter harmonics that fall in the
| low TV channels, is eliminated by
designing the 6BH6 v.f.o. so that
it can operate stably with its grid
circuit on 25 to 27 Mc., instead of
the lower frequencies generally

used.”

Price: $225.00 through your dealer.

Schematic and full particulars available on request.
Dealer inquiries invited.

FOR INFORMATION, WRITE

WHIPPANY LABORATORIES, Inc.

1275 Bloomfield Ave., West Caldwell, N.J.

For further information, check number 21, on page 110
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bars” screwed down directly to the wood mast,
(Horrors, thrice!?) Well, curving around these
stubs makes the whole array lots easier to handle
than if they were sticking straight out. No differ-
ence in performance was discernible when they
were curved back, by the way.

The actual stubs were made of a continuous
piece of #14 wire, so there were no mechanical

- problems with a “shorting bar.” Spacing was
- 1”, and three spreaders made from 4" diameter

plastic rod were slipped on the wires. The
squared-off “shorting-bar” end was directly
screwed down to the wood mast since this 1s
“cold” in so far as r.f. is concerned. This resulted
in a fairly sturdy halo about 6” in diameter.

The quarter-wave linear matching transformer
at the feed point is much simpler to construct
than to describe. This “Q-bar” section, 20” long,
is made from #8 aluminum ground wire spaced
at 1”. One spreader was installed in the middle.
To facilitate the dropping-down of the twin lead
feeder, this matching section is given a 90° twist
so that the junction point of the section and the
twin-lead is horizontal. This junction point ter-
minates on a square bakelite block screwed to
the braced strip of wood used to bring the feed
point out at right angles to the antenna.

To forestall any possible electrolysis problems
and to prevent any loosening of hardware which
might be caused by wind vibration, we brushed
coil dope on each screw, bolt, and nut, and on
the spreaders on the matching stubs. This is real
good Insurance.

Guying

Wire guys should come no closer than a
quarter-wave (about 20”) from the end of the
bottom element. This leaves about 15 feet of
the mast free to whip around slightly in the
breeze. If you live in a windy part of the country
you should add an additional set of nylon guys,
fastened about at the center matching trans-
former. Ordinary nvlon fishing line is very good
for this purpose.

Performance

We installed our 2-meter “gain™ antenna about
20 feet from our “reference” dipole and about
the same height. The reference antenna was fed
with about 85 feet of foam-type RG-8/U co-
axial cable. The antenna was fed with about the
same length of cheap 300-ohm TV twin-lead.
A coaxial balun, used to transform the balanced
line to the unbalanced coax input of the trans-
mitter was installed right at the transmitter. A
Knight-Kit P-2 bridge was installed between the
balun and the transmitter. The s.w.r. on the
reference antenna was 1.5 to 1. On the gain
antenna it was 1.1 to 1. About a 2-to-1 increase
in signal strength of stations received was noted.
Stations worked immediately noted the increase
in our signal. Mobiles especially could now be

- worked out to much greater distances.

All in all, the week-end we used to put to-
gether this antenna was well worthwhile. Since
initial tests the wood mast has been lashed to the
top of a tree, elements above the tree tops, at




a height of about 90 feet. The feeder length is | r

now about 125 feet. Mobiles (f.m.) operating on VHF OPERATORS!
eastern Long Island have been reliably worked Now! A Matchbox for 6 and 2 Meters

out to distances of 30 to 40 miles. And we run | | Match to bal d
only 60 watts input. L e P RED oo
v watts np lines (200-450 ohms)

Ay . ) » Match coax to coax
RTTY Tuning [from page 51] (50-75 ohms)

cuit shown in fig. 1. All that remains now, is to | » Built-in VHF SWR bridge
wire in the selector switch, S;. A step by step * Reduce SWR losses

procedure is outlined below because this in- * Reduce TVI
volves modifying some of the original circuitry. « Improve loading Lgaﬁrﬁcwﬁffgarjlt‘
The switch contacts, as referred to, are shown
in fig. 2. TVI ON 6 AND 27
I. Disconnect the wire from the arm of S in Install Comaire’s Resonant Cavity TVI Filter

the Modulation Analyzer which connects to pin
8 of the 3BP1 through a 0.01 mf capacitor, and
connect this to the arm (wiper) of S;a. Leave the

* Qutperforms conventional low-pass type filters
* Rejects Sub-harmonic as well as harmonic energy

0.01 mf capacitor in the circuit. X Sllﬂ'lp|E lnstaliattpn . L

2. Determine which position of §; vou want * Aids VHF reception by image rejection
for modulation, and run a wire from the appro- « 30 db attenuation of all spurious energy outside
priate contact of S;4 back to the arm of So. of band

3. Connect the remaining contact of Sy Prices subject to change.

(RTTY) to pin 6 of Ve (fig. 1).

4. Disconnect the wire from the junction of
Ca, 81, and pin 6 of V', of the Modulation Ana-
lyzer which runs through a 0.01 mf capacitor to
pin 11 of the 3BPIl. Connect this to the arm

Send for brochure describing
these and other quality VHF
components by Comaire. Sub-
scribe to VHFER — the VHF
builder's magazine. Sample

. 2 . : : : on request.
(wiper) of Syn leaving the capacitor in the cir- P S
cuit. “ 148-148 Mc. COMAIRE ELECTRONICS
5. Connect the modulation position contact : Box 126
. . : CF-6 TVI Filter $19.75 Q. .
of Syx to the junction of Sy, Cy, and pin 6 of V. 5{}-54!1 I'?'!::.s tEllsworth, Michigan
6. Connect the remaining contact of Si=u
{RTTY} to pin | of Via {ﬁg* 1). }-m* further tnl‘urnmtmn LhLLk number 24 on page llﬂ
/. Break the low voltage B plus line from the VHF FOR THE RADIO AMATEUR

6X35 after the 15 mf output filter capacitor and
connect to the arm (wiper) of Sjc.
8. Connect the modulation contact of Sic to

You can't afford to be without this dynamic new
handbook designed with the VHF amateur in
mind. Filled from cover to cover with all new and

the B plus line of V{ and V.. original construction material presented so that
9. Connect the RTTY contact of Syc to the B you can understand it. Written by Frank C. Jones,

plus line of V5. and Viyu (fig. 1). WG6AJF, nationally acclaimed for his VHF pioneer-
The addition of RTTY tuning is really much | __In&. Available now for only $3.50.

simpler to add than to describe. If vou haven't

already built the Analyzer, then perhaps this will 50—144 — 220

Inspire you to do so, for you will find it both a CONVERTERS & PREAMPS

very useful and decorative piece of equipment LF.s at 7,10,14,20,22,24,26,27,28 30.5 & 50 Mc. All with built-in

for the shack. Then some day, perhaps, you'll $34.95 ;f:ﬁh;ﬂ ': ipl-t:.r‘.ﬁ:ci-'.t ‘wockmanship of say VI oon

join the gang on the green keys, and convert | | podi. \Weas-slena pertormance equsl to o better than any other

vour Modulation Analyzer for double duty as ads In May, June, July CQ. Write for literature.

Al R LECTRON Rt. 2 VERTON,ORE.
an RTTY tuning indicator. W B ICS « Rt « BEA ON,ORE

What will the "J” Beam do for YOU?

...Ask the man who operates with one!

Dual Feed—Perfectly Phased— Radiator Element

Skeleton Radiator Fashioned on Wave Guide Principle s —srecd-8and

The *]" Beam will increase your DX and make
Slot Element contacts more pleasurable! Ups “talk power”’
and gives you that “velvet smooth operation!”
S.W.R. of less than 1.5 to 1 across enlire band.
You're never tied down to one frequency. Offers
concentrated gains on short booms. .“Add-on
p modular design. Heavy dutyl'ﬁ- (}[EHHE; F {;P.Ei.
Heart o construction rivals commercial standards. Idea
the i EP for CD Nets, MARS, RTTY, TV Transmission.
the ] BEAM PRICED LOW AS $18.35— for 300 ohm Models. 52 ohm with Balun slightly higher

Patent Write for Technical Bulletin A ... FREE!

Pending
G- GA/N 1209 West 74th Street
gy INC. Chicago 36, lllinois PHONE 874-2610
B T Foval NSRS e SR a e bR A Lo Wl T S e e e

For further information, check number 25, on page 110
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for
dealers

« AMATEUR RADIO EQUIPMENT
e CITIZEN BAND EQUIPMENT
e COMMERCIAL 2-WAY RADIO EQUIPMENT

Every issue of COMMUNICATIONS EQUIPMENT MARKETING will be loaded with marketing information !
and ideas, industry news and new product announcements vital to every dealer in communications equip-
ment. First issue, April 1964, Monthly thereafter.

Distribution will be FREE and CONTROLLED!—one copy to 2 firm at the outset.

Our mailing list already consists of over 6,500 names of Directors of Purchasing who own or work for
the Nation's dealers in Amateur, CB and 2-Way Equipment. Inadvertently we may not have included your
name so, BE SURE, if you qualify, that it is in our files so you won't miss an issue. Write today using
your firm's business letterhead—or attach your business card to the coupon below.

COWAN PUBLISHING CO., Dept. CEM
300 W. 43rd St., New York, N. Y. 10036

Sirs: Without cost or obligation put my name on your mailing list to receive your new magazine
COMMUNICATIONS EQUIPMENT MARKETING.

Name of Purchasing Director.........

Firm's Name

City ol iy e . State - : - S e Zip
We Are Dealers In | | Amateur Radio [ ] Citizens Band [ ] Commercial 2-Way
Equipment Equipment Equipment

r—l———-—-—l_-_----
h“h---------‘

- . . . S . O . D S O - e S . S e O S e - - - - -
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VALUES OF THE MONTH

E-V HI-PERFORMANCE ECONOMY CERAMIC MICROPHONE

Gain 3-way benefit with Model 729, Improve performance quality and increase convenience
with 2 modest investment, Cardioid pickup pattern improves voice quality by suppressing
room reflections and reverberation, In critical VOX operation, unnecessary tripping of the
control circuit is reduced. Your working distance from the mike can be increased, sub-
stantially greater loudspeaker volume may be used. Size and contoured shape make
hand-held operation for long periods comfortable — or, if you prefer, let the microphone
slip back, without groping or fumbling, into its slip-in desk stand. The stand is included
at no extra cost. Ceramic generating element maintains high output level without deteriora-

tion for years.
ELECTRO-VOICE MODEL 729.....ccoecenennnnne

ELECTRO-VOICE DYNAMIC CARDIOID MIKE FOR SSB

An outstanding directional microphone for any appli-
cation, Model 664 has unique advantages in SSB.
Transmitter audio input circuits are designed to
shape speech characteristics, in conjunction with
automatic level control, on the assumption that
microphone is flat. The truly flat response of the
664, free of peaks and dips, permits maximum PEP,
maximum ERP, while retaining natural voice repro-
duction. The effective cardioid pattern reduces acci-
dental opening of the VOX circuit when speaker level
is high, permitting you to work at comfortable
volume. Noise, reverb and echoes in the ham shack
are kept down for better intelligibility. High output
level, The rugged, almost indestructible dynamic is
shown here on mike stand 419.

ELECTRO-VOICE MICROPHONE MODEL 664....$51.00
MICROPHONE STAND MODEL 419

ROTRON WHISPER FAN

The fan that moves 60 cu. ft.
of air per minute . . . while
running so silently you have
to look to see if it's running!
Removes heat to save your
rig, vet uses only 7 watts.
Measures 412" square by 1127
deep. Has run for years in
computers and other commer-
cial equipment without atten-
tion — lifetime Ilubricated.

Operates on 110-120V. A.C.
Amateur Net $14.85

— 2 L Y

E-V “SECOND-OP” DX COMPUTER

One quick setting gives location
of DX contact by continent, zone,
and country; Great Circle bear-
ings; time differential (including
daylight saving variations); and
postage rates. Set indicator to
call-letter prefix on 10V2" circular
rule and all information automat-
ically appears in windows. Wealth
of additional data includes ad-
dresses for ARRL contacts in U. S.
plus QSL bureaus throughout
world.

“SECOND-OP" DX
OPERATING AID ....ccccovvvv000...$1.00

EXTRA-SENSITIVE HEAD PHONES
BY SUPEREX

600 ohm impedance; extra-
high sensitivity for weak sig-
nals and hard-to-read stations
. . » reproduction is crisp, free
of distortion . . . unequalled
wearing comfort over long use.

Amateur Headphone Model
AP-S.

Amateur Net e 924,995

Don't forget to include postage and shipping charges! We refund excess.

WE SPEAK YOUR LANGUAGE — and have for 37 years. It means orders from every corner
of the world are handled personally and your instructions, in any language, are followed.
It means we speak the universal language of all radio amateurs. And that gives you such
ham-to-ham extras as consultation on your problems, meeting specific requirements, and —
at your request, with no charge — opéning sealed cartons for complete equipment check-out.

Send check or money order including shipping charges. We return any excess.

RmRRve Y-

RADIO CO., INC.

103 West 43 St., New York 36, N. Y. (212) JUdson 2-1500

on page 110
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For further information, eheck number 26,
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A MAJOR BREAKTHROUGH

in MOBILE POWER SUPPLIES gl

THE REVOLUTIONARY

- 400 W SSB |
300W AM

QQ 9,9, T ol
' s
COMPLETELY TRANSISTORIZED DC-DC CONVYERTER
B COMPACT — Over 22 Watts Per Cubic Inch SPECIFICATIONS
== INPUT . 12-15V.DC
M CIRCUIT BREAKER PROTECTED — No Fuse i it ek~ b . sran
Required 750 (1 450 MA ’ VOLTAGE
M EFFICIENT — Over 90% R I \
B COOL — Only 25°C Rise 325 LOW
285 (@ 200 MA
M QUIET — No Hash or Audible Noise Generated 280 } VOLTAGK
. TDTJA.LLY ENCLOSED — No Yentilation REC[UiI"Ed BIAS « O-120 NEGATIVE fif 20 MA ,
B RELIABLE — Indestructible in Normal Applications iiﬁfé:;‘?_; I;UlEiETISiDTHAH 8%
M REVERSE POLARITY PROOF teyaahgitige . :
B PATENTED CIRCUITRY — Patents Applied for on a Pty Ta i Gk oo g P
Completely New, Improved Technique AVAILABLE THROUGH YOUR DEALER
B FAST STARTING — In Coldest Climates OR WRITE FOR FURTHER INFORMATION

For further information, check number 6, on page 110

new issue just out!

ey CAUWBOOK

Essential QTH information for all radio amateurs and SWL's. Each
quarterly issue of the CALLBOOK is completely revised to bring
you the most up-to-date information on QTH's.

PLUS THESE EXTRA FEATURES!

e Great Circle Bearings e [nternational “Q" Signals

e Great Circle Charts e World Time Chart

e Prefixes by Countries e International Postal Information
e And many other features

D10 AMATEUR GUIDES, T00!

' Circle

§ vital data; 291 Grqat
o Conversion Table,
e, X uﬁ. Bt

RDER THESE VALUABLE RA

Guide—62 pages ©
. ior U.S. cities; Prefix

: ‘ DX Log, plus other features..........‘.r.'.._.-‘.;;..--5‘1-1;;-[;;&-““5 e

CAWBOOK of United States Listings World Prefix r;p-l:u:‘imﬂe“‘z‘;;es gcitits, cross referenced tables 51.@

(Over 250,000 K & W calls) country . . . DX ZONES, ~ 1 Polar projection, Six

Each quarterly issue.................. $3.00 World mgs,._(};iﬂy Atl:sE :ér:tgél::t r;::nr .ﬂ?‘?ﬁﬁu;‘lmf - Eages...-..ﬂ p-

i . : ts. prefixes 0 d
CAWBOOK of Foreign Listings (Over boglnos

100,000 calls outside the U.S.A) Write for free, illustrated brochure!
Each quarterly issue................. $3.00 RADIO AMATEUR CALLBOOK

_ ~ Dept. C, 4844 W. Fullerton Ave., Chicago 39, Il
See your favorite dealer today for your latest issue or order direct from the publisher (add 25¢ for mailing).
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800 WATTS PEP
ONLY *179.95°

IT'S EASY TO ASSEMBLE AND WIRE — QUALITY THRU AND THRU

The P&H LA-400-C is not an ordinary kit, because
a lot of the assembly has already been done for
you. The plate transformer, filter choke, plate tuning
capacitor etc. are mounted. Plate coil and band
switch are assembled and mounted. Output loading
capacitor network is assembled; in fact — about all
you have to do is mount small parts, mount sockets
and finish the wiring. As for performance — just
ask anyone who uses an LA-400-C. Just compare
his signal with the so-called “talking kilowatts’” —
it will be mighty hard to tell 3 DB difference. The
difference in cost will pay for a good scope, plus
a top notch receiver. One other point — Where else

can you get a warranty such as P&H gives you on
the LA-400-C?

ONE YEAR WARRANTY
ON ALL PARTS AND TUBES!

The B0 thru 10 meter band-switching pi network is
designed for 800 watts PEP SSB, 400 watts CW, FM
or FSK and 230 watts Linear AM (controlled carrier)
or 185 watts (constant carrier) with 50-70 ohm out-
put. Popular 100 watt SSB exciters require no
swamping or matching networks to drive the low Z
vatuned input. Grounded grid circuit uses four 1625's
or 837's on customers request. Meter reads RF drive,
plate current, RF amps output. New modern compact
27 X 15" X 102" gray cabinet also contains power
supply using 816's. TVI suppressed, Parasitic Free.

* Prices effective June 15, 1962

LA-400-C Wired & Tested. .. .. .$219.95
Slightly higher West of Rockies.

ELECTRONICS INC.

424 Columbia * Lafayette, Ind.

For further information, check number 27, on page 110

= — -_ﬁﬂ

BEOAD-AAND
"BALUS"

and 80 thru 10 Meters.

= = - — e —
S— ———

“Telhex “BALUN" FED INVERTED “V"" ANTENNA KITS

o SIMPLE-TO-INSTALL, HI-PERFORMANCE ANTENNA SYSTEMS:

1 KW P.E.P. Mono-Band Kit...1KMB1V/Bl1K...$14.95*
L c 2 KW P.EP. Mono-Band Kit...2KMB1V/81K ... $18.95*

*Kit comprises, encapsulated, '‘Balun,”” copperweld, insulators,
lus installation and adjustment instructions for any Mono-
Iso available 2, 3, 4, 5 Band Models.

Mfd, Write
under Pat. || for TELREX
2,576,929 PL 64

TELREX LABORATORIES
ASBURY PARK, NEW JERSEY

For further information, check number 29, on page 110

.

- . - - - -

Dear OM:

Enclosed please find $___
Subscription to CQ, The Radio Amateur’s Journal.

for Year(s)

|\ NEW: Start with issue.
_ RENEWAL
/_ § 8=l | T N R e 5., Call..
NIt AL -\;,—ﬂ..
AL © - ' e
0 mao Amae .-J.J_ PREIEREIEE. ... .. o cocois siovinatibniiseble by iiess code i R e L s M
|
]
cu e e O TR ok ......Lone U e :
— |
300 West 43rd St. Rates: 1 Year..$5[ | 2 Years..$9[ | 3 Years..$13[ ] !
New York 36, N.Y. Pan-American and Foreign Add $1.00 Per Year Postage. E
N o o o o e e R R e e e e e e e e e e e -
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NOW...GERTSCH COMBINES
FREQUENCY METER
SIGNAL GENERATOR
DEVIATION METER
IN A SINGLE, PORTABLE PACKAGE — $1,495

—direct digital reading of every FCC assigned channel in the 150-162 me band.

With this Gertsch meter, vou can measure and generate all allocated channels in
both 150-162 me and 450-486 me bands. .. with .0002% (2 ppm) accuracy. Gener-
ated outputs can be attenuated to less than 0.5 pv for receiver sensitivity checks.
400-500 ke output also available for I.F. alignment.

As a deviation meter, instrument measures peak FM deviations...two full scale
ranges of 5 and 15 ke.

Simple operation. Just set dials to read desired frequency. No charts, curves or
calibration books needed.

Easily calibrated. Accuracy solely dependent on a single 1-me oven-controlled crys-
tal... easily checked against WWYV.

All solid-state circuitry results in a compact package only 8° H x 12" W x 12" Long.
Weighs less than 25 pounds.

Operates anywhere...on 115,230 AC line, 12 volt DC, or optional rechargeable

battery pack. . _
Send for literature on FM-9 Series

= lerisch =

GERTSCH PRODUCTS, INC., 3211 SOUTH LA CIENEGA BLYD., LOS ANGELES 16, CALIF., = UPton 0-2761 —VErmont 9-2201

For further information, check nun-lher 11, on page 110
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| ‘ Area Code 215 CApital 4-1740

Area Code 215 TUrner 7-7350

Top Trades on HAMMARLUND From

=

=

Bury AT HAM BUERGER'S
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“HAM" BUERGER
Eé’{‘frﬂﬂff éjr"m' ymenlt :bhfm'ém‘ar
1}

RICES MILL ROAD AT GLENSIDE AVENUE « WYNCOTE, PA., US.A.

HAMMARLUND HX-30

Rated at 130 watts Two Tone P.E.P. and CW input, covers
all the amateur bands 80 to 10 meters plus 160 meters
with optional kit, Slide rule dial calibrated every 100 KC.
Readability to 2 KC or better. Stability after warmup is

less than 250 cps. Superior performance in upper or lower
SSB, AM or CW. $449.50

Combines

fine s.s.b.
reception

with gen-

eral cover-
age. Covers
540 kc to

30 mc in 6
ranges with
bandspread dial L T '
calibrated for the & RECEIVER
80-10 meter Ham band. only $439.00

160 meter amateur bands—plus 2 meter calibration.  Triple conversion from 7.85 to 30 me. Sensitivity 1%
uv. on a.m. and %2 uv. on c.w. for 10 db s/n ratio.

only $379.00

For further information, check number 28, on page 110

HAMMARLUND HQ-170AC

HAM BAND AM-CW-S5SB RECEIVER
Full dial coverage of the 6, 10, 15, 20, 40, 80, and

Announcing |/rom page 18]

and Bastogne and participants may
American War Memorial at Bastogne.

easily vwvisit the

be transmitted by that method and only the call sign ol

the transmitting station need be transmitted by either
telephony or telegraphy using the International Morse
Code.

International Mobile Rally

An international Mobile Rally will take place on
August 30, 1964 in the Belgian Ardennes. Location will
be the Hotel Rochers du Herou, 55 kilometers southeast
of Namur and half way between La Roche en Ardennes
and Houffalize. Stations will operate on 80 and 2 meters
and the tour will start at 11 A.M. American amateurs
planning to attend may receive licenses by applving well
in advance to: Monsieur le Directeur General des Radio-
communications de la R T.T., 42, rue des Palais, Brus-
sels 3, Belgium. A photostatic copy of vour license should
accompany the request as well as an indication of the
dates for proposed stay. It should be noted that this
Rally takes place close to the Battlefields of Houffalize

Correction

An error occurred in the parts list for the 15 watt
six-meter transmitter on page 69 of the January issue.
The inductors should read:; L:»—10 turns, Z24 enamel,
close wound on 36" slug-tuned form (iron core): Ls—
9 turns, £24 enamel, close wound on a %" slug-tuned
form (iron core); L.—6 turns, F16 tinned wire, %"
diameter, spaced over one inch. Please make note of
these corrections.

WENAI points out that the comment made on page
79 of CQ for January, relative to forward and reflected
power are in error. Since the s.w.r. reflectometer is a
voltage indicating device and s.w.r., is always deter-
mined on the basis of the ratio of veoltages or currenis
the power indicated will be proportional to the square
of this indication. In the case indicated a-scale would
indicate (14 )= X 100 watts or 1/16 of 100 watts and the
reflected power would be 6.25 watts—not 25 waltls.

March. 1964 o CQ o
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THIS IS A“MUST”...

13th ANNUAL SIDEBAND
DINNER AND HAMFEST

Tuesday, March 24th

A tradition of the IEEE week in New York. Statler-
Hilton Hotel, 33rd Street and 7th Ave. Exhibits of |
the latest ham gear in the Skytop Room, FREE to
all from noon to 7 P.M. Meet your friends from all
over the world at the cocktail bar from 4 P.M.
Fabulous Buffet Dinner in the Penntop Room
7:30 to 9:00 P.M. for only $10.00. Special “Early
Bird" incentive for those asking for tickets before
March 15th. Group reservations accepted for
tables of 10. Make your checks payable to
SSBARA, c/o0 BUDDY ROBBINS, W2JKN. 4665
Iselin Avenue, New York 71, N.Y.

SINGLE SIDE BAND
AMATEUR RADIO ASSOCIATION

invites you to the ham affair of the year!

DOW-KEY

DK2-60B

NEW COAXIAL
TRANSFER SWITCH

A DPDT unit internally connected in DK2-60B with
F Connectors

the de-energlzed position, Ideal for UH

switching In and out a power amplifier 19 uu
between an exciter and an anteéenna. D K -ﬁﬂB—'EE with
1 kw power rating to 500 me; VEWR connector
1.15:1 to 500 me; Isolation 60 db @ 1 gﬁt[:i;rtiiu;ﬂlliis
me: All standard AC and DC eoll volt- ;
ages avallable,

See your dealer for catalog sheet or (BNC, TNC, N
and ©C slightly

higher)

SEND FOR YOUR
1964 HAM CATALOG
FROM WRL

WORLD RADIO LABORATORIES 3415 West Broadway, Council Blufls, lewa
NAME
ADDRESS
City STATE
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USA-CA [from page 69]

be transmitted via messages through the Na-
tional Traffic System.

The nine members of the Net are K4PQL,
K4MYO, K4ITV, W4JUJ, WANLC, K4SDS,
K4YNJ, W4ZAU and K4WVT. They are spread
out over Virginia. Members will operate portable
and mobile on weekends. Normal frequencies
will be near 3537, 7030, and 14,075 kec. QSLs
will be handled by K4MYO and s.a.s.e. will be
required.

Good Will Acknowledgement
Last month we told a story of the need of the

30 members of the Harstad Radio Club. north
. of Arctic Circle in Norway, for books and maga-

zines for their library . . . our thanks to Charles
Folkes, Jr., Van Nuys, Calif., for sending the
boys a complete back set of CQO to 1951. That's
a lot of good reading material . . . like the man
said . . . this USA-CA Program has international
good will as one of its major purposes. And let’s
not forget in these tryving hamdom times, we
could stand a bit better local good will.
What's Cooking Department

Being worked out are details for a top-level
Centennial and counties award program for state
of Washington. It is expected the governor will
afhix his stamp of approval. In interim, start
collecting all possible Washington counties in
1964 with possibility credit will be given for
those worked during 1963. Here will be another
example of CHC’ers working to achieve the
highest amateur rapport with local, county and
state ofhicials to bring world-wide publicity and
good will toward all who participate. More next
Issue. Old Man, K6BX

Mark Il Antenna [from page 45)]

does not require such a high voltage rating, but
it should be rated to carry at least 6 amperes at
4.0 mc. I have had many inquiries about my use
of variable vacuums. I used them because they
were available to me, and they are very stable
under all conditions. Air variables may be used
in the Mark IIl tuning unit, provided they are
in a completely weatherproof box.

In the above computations we have neglected
losses in the coils and capacitors. This is per-
fectly legal if we use good quality components.
To allow for stray capacities, however, we should
make the components variable over a portion of
their range. Their approximate values may be
found by measuring with an impedance bridge.
The final adjustment will have to be made by
use of either a General Radio r.f. bridge to check
the input impedance, or with an s.w.r. meter
which can be operated under power.

Summary

I'his technique of altering the input impedance
of a tuning network or an antenna and twisting
the curve back on itself like a pretzel on the
Smith Chart can be applied generally to other
antennas and matching networks, with certain




PPA - PPA PPA

FPPA

AMATRONICS, nc
HAM SERVICE HEADQUARTERS

Announcing a NEW Amatronics Service . .. Let us be your “PERSONAL PURCHASING
AGENT"” for top quality used equipment that you can have confidence in,

HERE IS HOW THIS SERVICE WORKS: 'E tf:]ﬂrﬂugh

2 TR . enches,
Lou WAZJBG 1. We will shop for the used equipment you specify. e : . 1
Here in New York City we have a big selection Packing in a wooden crate made specially for

th i
to choose from, e equipment.

, : : e Shipping by Motor Freight to your door, Pre-Paid
2. When we have located a choice piece of equipment -
we will inform you of the price. 4. No request is too large or too small . . . We are

3. This price will be COMPLETE, including the follow- at your service.
INg:

» AMATRONICS INC.

For further information, check

check-out and servicing on our

91-46 Lefferts Blvd. (Richmond Hill 18,

Jim h::l' New York —Telephone (212) HI-1-7890

on page 110

=| HONIER |=
BANDIT 2000A

Compact grounded grid Linear Amplifier — 2000
*watts PEP — Self-contained solid-state Power
Supply — Relay controlled antenna transfer —
compatable with most 100 watt CW/S55B exciters
—gray color scheme and modern case construc-

number 33,

8ooktfe, W

tion — All aluminum for maximum shielding
Write to

IOWA CITY, IOWA

Hunder Manulacking Company, Inc.

For further information, check number 34, on page 110

Jhis is the NUVISTAPLUG

NOW YOU HEAR IT!

The NUVISTAPLUG is a highly effective nuvistor ampli-
fier designed as an exoct replacement for the present
rf amplifier tube in most communications receivers.

The NUVISTAPLUG will replace 7 pin miniature pen-
todes only. It will operate in almost 80% of all receiv-
ers using a 7 pin miniature pentode as the rf amplifier,
reducing the noise level quite noticeably, and thus mak-
ing weak signals pop out above the noise level.

onry $79.95

N.Y. C. Residents add 49 City Sales Tax

postpaid (No C.0.D.'s)
w of The HU”IETAFLUG ADedared in Lthe Sepl. 1962
iszue of CQA on page 26

L eVl

NOW YOU DON'T!

The NUVISTAPLUG is sold on a money-back guarantee
in the event that it doesn’t improve your particular
receiver. More than 2,000 Nuvistaplugs are currently
in operation, and the manufacturing facilities have
been stepped up heavily.

NUVISTAPLUGS are now available in large quantity for
immediate delivery. Be certain to specify exactly which
model is desired. Don't delay! Your receiver most likely
will be greatly improved by adding a NUVISTAPLUG.
You'll never know unless you Iry it.

RAYTRONI(S

¢/o CQ Magazine
300 West 43rd Street
New York 36, New York
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limitations. The input impedance of the load
being altered must be of positive reactance at
the lower frequency, and of negative reactance
at the higher frequency, like that in curve B of
fig. 1. The differential series network which folds
up the curve over itself can only be applied if
such is the case. (A network of series X' and X
always looks more capacitive as frequency is
lowered, and more inductive as frequency is
raised.) If the load impedance is not as stated
above, it must first be reversed in sign by a suit-
able transformation network before the series
differential reactances can be applied.

A rectangular plot of s.w.r. versus frequency
for the modified Mark 111 80 meter feed is shown
in fig. 6. At no time is the s.w.r. exactly 1:1, al-
though it approaches it closely at several fre-
quencies.

Inasmuch as the Mark III is already suffi-
ciently broadened on 7 and 14 mc, even enough
to permit MARS operation on frequencies at
some distance outside the bands, no changes
have been made in the feed for those two bands.
The only other change in the Mark 111 since the
original article has been the removal of the 21
mc feed. The vertical pattern was not good for
DX on that band. Removal of the 21 mc feed
caused the feed point for 14 mc to move down
the mast about 3 feet. This is the only change.
The antenna has performed well for 20 months
as of the date of writing, and no further changes
are contemplated. £

40 M. Vertical [from page 40)

out. One week after loading ours up for the first
time, we had worked 12 countries and numerous
stateside QSOs on 40 meters. A check of the
reports given by all contacts since the vertical
went into operation shows an average signal
strength of B-plus. Unimpressed? Well, maxi-
mum power here is 135 watts p.e.p.

Perhaps the greatest satisfaction has arisen
from saying “Antenna here is a quarter-wave
vertical with a counterpoise ground system. all
home-brew, OM."” To which the guy will reply,
“Tell me more, Dave, it sounds interesting.” And
you've got a good QSO sewed-up. Total cost
here, $14.75. How can you miss? =

Class C Linear [from page 35]

a strictly linear exciter—no compression, clip-
ping, or a.l.c. etrc. More than half the time, not
counting pauses, such an envelope has a peak
to r.m.s. power ratio 8 db or greater. Since 8 db
is about a 2.5 amplitude ratio, if the peak is at
the p.e.p. (i.e., no flat-topping), the same r.m.s.
value is produced by a constant signal of 1/2.5
of the peak amplitude where the efficiency is
also 1/2.5 or 40% of the p.e.p. efficiency. For
these very unfavorable conditions (existing most
of the time) this amounts to average efficiencies
of approximately 40% of 30% (p.e.p. eff.) or
129 for Class A, 40% of 60% or 24% for

“A.lLc. does not normally affect envelope shape (linearity)
providing the time constant is greater than 50 ms.

96 o CQ e March, 1964

Class B, and 40% of 80% or 32% for a Class C
linear. It's been said many times before but
bears repeating—i.e. by comparison, a two-tone
signal, which has a 3 db peak r.m.s. ratio, would
show 21% for Class A, 42% for Class B, and
56% Class C average efficiencies which look
(and are) lofs higher than voice signals! A.l.c.
and/or audio compression will help keep the
peaks up at the p.e.p. level, but they can’t beat
the 8 db Peak/Ave. ratio down because they
can't change short interval envelope shapes. A
good clipper 1s the most immediate, practical
way to reduce the peak to average envelope
ratio, and a good one improves both intelligibil-
ity and efficiency. The efficiency pay-oft for clip-
ping & a.l.c. is greatest of course in the Class C
case due to the higher p.e.p. efficiency.

An alternate form for the Clamp tube of fig. 1
is shown in the circuit of fig. 4. A similar version
of this was also in the CQ Sideband Handbook
section (page 154). The 6BL7, V5, is a dual
triode with the first half as a d.c. amplifier, the
second as a cathode follower d.c. screen driver
or modulator, W6EDD has recently developed
this circuit to drive a pair of 4W300B’s in a
Class C Linear. Its use solves an objection to
the circuit of fig. 1 by eliminating Ry because it
has to be a rather husky resistor since the cur-
rent i1s high under static conditions. A second
problem solved is that if the filament should
burn out in the fig. 1 case, or Vs inadvertently
left out of the socket, full screen voltage is ap-
plied to the amplifier tube which would certainly
be rough! Still another advantage is that the
cathode follower of fig. 4, being a low impedance
device, will give better assurance of linearity
against any non-linear screen grid loading.

Part 1l of this article will cover the construc-
tion and adjustment of a Class C linear ampli-

fier.
[To be continued]

The Dow ECO |from page 37]

20 may endanger the crystal. Find out from
either a smart old-timer or a smart newcomer
what tubes this applies to. Also, operate the
screen of electron-coupled crystal oscillators at
a maximum of 100 to 150 volts unless special
precautions have been taken in the design.
Check the oscillator against a stable standard,
such as a continuously-running crystal oscillator
or the b.f.o. of a stable receiver. If it is good,
use it and enjoy it. Yet, in honesty, remember
that much of what you have done was pioneered
by Lieutenant Jennings B. Dow, USN, ex-W3TL.

Postscript

Experimenting with oscillators is a most re-
warding experience. Comparisons are easy to
make between one test and the next.

The principle is basically understood, vet there
is much in the subject of oscillators for the ham
to improve and invent—for instance a good and
exact mathematics of how those blinking things
work in Class C.




THE CQ HAM MART

MOBILE HANDBOOK

Anvone who tries to go mobile
without getting this book, should
think twice before going ahead. Bill
Orr, W6SAI has put everything you
need to know in this book, Build-its
by the dozen . . . solutions to ignition
problems, keeping the battery charged,
noise . . . only $2.95 postpaid.

CQ LICENSE GUIDE

212 pages of evervthing the Ama-
teur must have to get his license
and progress toward the general class
ticket. Plus many additional pages
of wvital information for the ham
operator. All this for only $2.50.

CQ 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

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 transmitters
and receivers. Invaluable for Novice,
Technician, General, Advanced and
Extra class operators. 136 fabulous
pages, only $1.50 postpaid.

SIDEBAND HANDBOOK

Written by Don Stoner, W6TNS,
was almost one full year in the prep-
aration of this terrific volume. This
is not a technical book. It explains
sideband showing you how to gel
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, receiving
adaptors, exciters, amplifiers. Price,

| %d only 33.00.

COWAN PUBLISHING CORP.
Book Division

300 West 43rd Street

New York 36, N. Y.

I
e ANTENNA ROUNDUP .....ooovveiivciiiininnn $ 3.00
Qi 2= SN (SRS Won of ELECTRONIC CIRCUITS HANDBOOK.... 3.00 [J =
these articles have long ago been
e 5 e UNLIGHTED GLOBE ....... 1985 O
|| SN D0, SRS JENG N5 M - ERAS . 5 b AP
COMMAND. 8818 1. o .o o LT 'ﬁ B |
CODE RECORD . IS =
THE NEW RTTY REGULAR LOG SHEETS {1001 ................ 1.00 [ H
HANDBOOK SSB LOG SHEETS (100)........ccoovvie. 100 [
A G o P aad el o HAM’S INTERPRETER ... .50 O |
get” information. Loaded with equip- TV BANDBODOK -....icicmminiime 198 B I
ment schematics, adjustment proce- BINDER—YEAR WANTED ooeee 800 L] I
i e S wto. A VHF FOR THE RADIO AMATEUR......... 3.50
viloatils asset to Both tie boginaing CQ ANTHOLOGY | oooooooveerreeienrenne 200 O |
8 and the experienced RTTY er. Special CI ANTIORDOT B i cmssanytsons: 3.00 D I
section on getting started, all written Gl G o (RN e R e g . 250 [ '
by Byron Krerzman, W2JTP, a well SIDEBAND HANDBOOK ..................... 300 []
| known authority in the field. This CQ LICENSE GUIDE ........ 250 (1 |
book is a must for your library! SURPLUS SCHEMATICS HANDBOOK 2.50 l
Only $3.95. DX ZONE MAP.. eSS [ T I
NEW RTTY HANDBDDK ciismeiin s W
VHF FOR THE RADIO DIODE SOURCE BOOK ... 250 (] |
AMATEUR USA-CA RECORD BOOK................ 125 O |
A e A T “NEW” MOBILE HANDBOOK ............ 295 [
this dynamic new handbook designed SIRS: :""'f :Ih“’; (money “’:':’) :“I'i S
nfzs*lfo Sl the VEE ansteur 18 sakad. is enclosed. Please send the following items to:
(1 1111/ Filled from cover to cover with all N H
8¢+ new and original construction materi- i
al presented so that you can under- Asidona I
stand it. Written by Frank C. Jones ‘
W6AJF, nationally acclaimed for his
: o, Zone State
::;1: ‘EI;:EIM' AYEINNS BOW Sov New York City Residents add 4% Sales Tax _I
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CAPACITORS

Computer Grade Electrolytics

MFD VOLTS DC PRICE*

8000 33 $1.25
3500 45 73
2500 45 13
2500 80 75
2000 70 75
100 73

100 75

180 75

200 75

310 75

300 73

600 75

13 73

11000 19 75
*SPECIAL! 8000—3 for $3.00. All others—3 for $2.00.

PYRANOL

VOLTS
60 yc.AC VOLTS DC PRICE*

660 1500 $1.25
236 400 1.00
660 1500 1.25
660 1500 1.25
1000 3000 1.25
B50 2000 1.25
1000 3000 1.25
“ID MFD @ 400V—3 for $2.50. All others—3 for $3.00.
ALL ITEMS REMOVED FROM COMPUTER EqQlL 11-
MEXNT ORDERS 20 LEBsS. OR MORE SHIPPeED
FREIGHT COLLECT. LESS THAN 20 LBS. INCLUDE
SUFFICIENT POSTAGE EXCESS PAYMENTS WILL
BE REFUNDED.
Dept. C

ROTH STEEL CORPF

127 Oakwood Ave. Syracuse, N. Y, GR5-8431

For further information., check number 35, on page 110

mm.‘& s

" FIND sh.m "
DORCO

109 E. Elm St., Compton, California
{ Phone Code 213, — 636-9146

Yo
For further information, check number 31, on page 110
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For those who would like to know what hap-
pened to the yvoung Lieutenant—he retired as
a Commodore, having spent twenty-eight vears
in the Navy. Not content to have just one career,
he made a second within Hazeltine Corporation,
Perhaps, “JB"”, you might have fun making ham-
ming vour “Third"” career so you can straighten
out some of us young squirts. In any case,
Tnx es 73. i®

= e e

700 Watt Linear [from page 25|

when you consider that it only takes a few watts
of harmonic output to reach the input of a TV
set across the street.

Connect all chassis together with heavy braid
and then to a good water pipe ground. One last
thing, the 4-400A tube has to be cooled from
the bottom. This can be done by bolting a small
fan under the chassis or by using a flexible tube
into the chassis from a remote squirrel cage fan.
I use a fan, blowing air into a scoop box under
the chassis.

Good luck, and remember to keep your hands
out of the cabinet when the power is on. =

= —

DX [from page 61]

9N1 Nepal: Father Moran, 9NIMM, has been
active on 14,295 k¢ s.s.b. around 1230 cwmT.
(Tnx WGDXC)

Certificates

The Budapest Radio Club 1s 1ssuing the Buda-
pest Award Certificates I and Il on the occasion
of the fifth anniversary of the club’s founding.

1. All licensed amateurs and short wave lis-
teners are eligible to win Certificate I, the Buda-
pest Award, upon fulfilling the requirements of
the certificate.

2. All QSOs established with HAS and HGS
stations after January 1, 1959 are valid.

3. Stations applying for the certificate have to
verify the following number of points.

DX stations S =T 8
European stations 15
Hungarian stations 40 (HF), 20 (VHF)

4. QSOs established with Budapest Radio
Club stations, HASKDQ and HGS5KDQ, count
for three points; those with members of the
Budapest Radio Club, 2 points and those with
other Budapest stations (HAS5S-HGS) 1 point.

5. Any authorized amateur band may be used,
including v.h.f. bands above 30 mc. European
stations, in the event they use the v.h.f. band,
must verify the 8 points prescribed for DX
stations.

6. The certificate may be obtained with the
use of c.w., fone, mixed or s.s.b. method of op-
eration.

7. A list must be attached to the application,
which contains the most important data of the
)SO0s, QSL cards and also 5 IRCs.

The application should be sent to the follow-
ing address: Budapest Award, C.R.C., Viktor
Mayerhoffer, HASAW, Award Mgr., Budapest
5, P. O. Box 214, Hungary.




CASH MONEY IS WAITING FOR YOUR
GOVERNMENT SURPLUS GEAR

We buy equipment and tubes . .

. Jor quick action call
now . . .colleet . . .CY 90300 . . . ask for Rav, K2BB(C,

SPACE ELECTRONICS CO.

4178 PARK AVENUE, BRONX 57, NEW YORK

For further information, check number 36, on page 110

LAFAYETTE RADI0 ELECTRONICS

“BEAMED-POWER” ANTENNAS
and ANTENNA SYSTEMS

The Choice of the Discriminating
Communication Engineer ... the

Man who Never Settles for Any-
thing Less than THE-VERY-BEST!

You too — can enjoy World renowned TELREX
performance and value!

Send for PL77 condensed data and pricing cata-
log, doseribing the World’s most Popular an-
tennas from $6.95 to $999.00. Expanded data
sheets — your favorite band, also available.

VISIT BOOTH 1316—IEEE SHOW

Communication and TV Antennas

Irex LABORATORIES

ASBURY PARK 25, NEW JERSEY, U.S.A.

PLASTIC
CALL-SIGNS
13" molded figures
(select Gold/Black /
Red or White) on
3 X9 hevelled panel.
(Select Black/
Wwhite/Green or
" r1ellow). Clear, solid
$3.00 M.0.—postpaid U.S.A. plastic base.

CARR PLASTICS = BOX 18222-T * Indianapolis, Ind. 46218

THE CHOICE OF VALUE-CONSCIOUS AMATEURS THE WORLD OVER

DELUXE 8-TUBE COMMUNICATIONS RECEIVER
R — MODEL HE-30

7995

$5 MONTHLY

imported On Easy Pay Plan

o Tunes 550 KCS to 30 MCS in Four Bands e Bullt-In
Q-Multiplier for Crowded Phone Operation e Calibrated
Electrical Bandspread e Superheterodyne Circuit ® Stable
Oscillator and BFO for Clear CW and SSB Reception @ Built-in
Edgewise S-Meter

Sensitivity is 1.0 microvolt for 10 db. Signal to Noise ratio.
Selectivity is == 0.8 KCS at — 65db with Q-MULTIPLIER,.

Available in a semi-kit version with all major components
premounted. Model KT-320 — only 64,95 Complete

PROFESSIONAL-QUALITY 14-TUBE COMMUNICATIONS
™. RECEIVER MODEL HE-80

12950

$7 MONTHLY

® Dual Conversion on 6 Meters ® 5-Bands: 550KC-54MC
® Product Detector Circuit for Improved SSB Reception
® Separate BFO and Q-Multiplier Circuits (can be wused
simultaneously) @ Crystal Calibrator e Efficient Super-
heterodyne Circuit e Effective Automatic Noise Limiter
e Voltage Regulated Power Supply

Features outstanding sensitivity, Q-Multiplier selectivity
and electrical bandspread, makes a handsome addition to
your ham shack. Calibration crystal is sold optionally.

LAFAYETTE MAIL ORDER § LAFAYETTE RADIO ELECTRONICS f
& L. 1. SALES CENTER Send for Dept. CC-4 P.0. BOX 10 ‘
111 Jericho Turnpike, SYOSSET L. I, N.Y. 11791
Syosset, L.I., N. Y. Big New [ Please send me new 1964 Catalog 640 1
OTHER LOCATIONS —— 422 page '] Ship Stock No. ................ $........ ... enclosed. '
Jamaica,N.Y. N N ).
::'.T?;i?:” F,."ﬁ:ﬁﬁ"::':'," 1964 Catalog BARDE ... ermississssssnrpismmssssimitiasirestes T
e o s T « M. J,
B‘:nn:t ey B;::?t:l:.smﬂ. R el |
Natick, Mass. e e el N R Lo ZONE ........ STATE l
N O B IR N O S D N B D T e ..

For further information, check number 37,

on page 110
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sl UNIVERSAL
MOUNTINGS

i f__abb )”dgtc #6h0m
aoter, Mobite

+” QUALITY-ENGINEERED
«” DURABLY-CONSTRUCTED
«/ EYE-APPEALING

MMM-735 for Curved Surface

Easily adjusts to curvature
$7_95 of trunk lid, cowl or other
NET

surface. Equipped with co-
TM-1 MOUNT

axial connector. J
Chrome plated alloy steel con-
struction handles any antenna
having %" 24-thread,

$4.45 ner

C6-275 GUTTER MOUNT

for Retractable Antennas

$7 95 DRILL NO
. NET

HOLES IN

CAR TOP
Now, mount your antenna at car roof level for
maximum gain and coverage without holes in your
car top. It locks antenna positively and won't dip
even at high speed. Attaches quickly and easily to
car's rain gutter for mounting 3" 24-thread an-
tennas,

EI

MODEL 321

with special
rigid type
ball joint—
no spring

$7.95 NET

MODEL 232

with double tapered
spring and swivel
base. Also with
coax connector.

$8.75 NET

MODEL 445
Bumper Mount

$7.95 NET

IF YOUR DEALER DOES NOT STOCK
MASTER MOBILE™ ORDER
DIRECT AND SEND

4125 W. Jefferson Blvd.
LOS ANGCELES, CALIF.

TWX 213-737-1315

For further information, check number 38, on page 110
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Members of the club are: HASKAG, KBC,
KBF, KDF, KFZ, AA, AE, AN, AW, DQ. FE,
and FK.

QTHs and QSL Managers

I'he following eight QSL managers were listed erro-
neously in the December list of QSL managers. Please
correct your list: CR7IZ via K3HQJ, Ken Phillips, 1213
Drey St., Arnold, Penna.: EISP via W40PM. W/VE
only; PISMC via W3ZQ; TTBAJ via WILYQ; VKIVK
via WIAGS; VP2GAC via WEEWS: VP8GO via GIPAG

 EP2DM-—via

JJ., Davies 139, the Fairway,

Leigh-on-Sea, Essex,

England; 3JA2DA via G3CWL.

BVIUSC—-Box 194, US-
ARSCAT, APO 9, San
Francisco, Calif.

CEMAC—-via CE3HL

CNBFE—-via W2CTN

CNBFW—-via W2CTN

CNEFX—via KEGVK

| CNBGB-—via W2CTN

CPIDJ)—via K9PNYV
CR6JA—-Box 71, Vila
Mariano Machado, An-
gola
ex-CREAB—now CR6J)
DUIMR-Marcial Recio,
2660 T. Avala Singalong,
Manila, Philippines
WB2FMK,
Robert J. Rasche, 950
State St., Albany, N.Y.
12203
ET3PT—-via WEIEB
F2CC/FC—Roger Grabot,
via Chez Mme. Vve.
Fieschi, Cargese, Cor-
sica
FG7XT—-via KSAWR
FPRCG—via WIDDF
FYTYE—-via WS5JLU
FYTYF—-via W2FXA
HBYYG/4WIl—via USKA
HBATL—via WA20ONW
HCILE—via W2MUM
ex-HISAK U —now YVS-
AKU, Box 5163, Car-
acas, Venezuela
HISNPI-Box 145, San
Cristobal, Dominican
Republic
HPIAC—via W2CTN
KATDR—-Richard Randall,
FEARL APO 925, San
Francisco, Calif.
KB6CP-Box 5, Canton Is.
Phoenix Group
KCA4USK —via W2CTN
KL7TEFN—-Box 184, APO
136, Seattle, Washington
MIVU-wvia DL1VU
MP4AOBF—-Box 73. Dola,
Qatar, Persian Gulf
MPATAS—-via GIKDE
PZICN—-Box 71, Nickerie,
Surinam
SLEAY /MM—via SM6-
CUK

SULIM—-Ibrahim 1. Mo-
hamed, 7 El Roda St
El Roda, Cairo, Egypt

TF2ZWHT—via K9RNQ

VP2SX—via GBKS

VYPO6LN—Dr. Louis Nic-
holls, Worthing, Christ
Church, Barbados, W.I.

VP7BG.CC—c/o RCA., San
Salvador AAFB, Patrick
AFB, Fla.

VPICT—now W3iLBJ

VPICX—via WIVFO

VPOYWB—-via WHORH

VOQI1IZ—-Via K6PUC

VYRIB—via VKIEG

VRIG—via W6BSU

VSILS—Dave Llewallyn,
Box 25, Paya Lebar,
Singapore 19, Malaysia

VSIMB—via K7GCM

WAGLED/KG6 -~ Wm.
Broder, Box 116 NAV-
COMMSTN, Navy 926,
FPO San Francisco,
Calif.

XWBAU — Chas. Swain,
Box 46, Vientiane, Laos,
or via W4QCW

XZ2VK—-Union of Burma
Applied Research Inst.,
Kanbe Rd. Yankin P.O.
Rangoon, Burma

ZDSHB—via W2CTN

ZS1AB—via WA2FQG

ZS1IACD—-via W2EVYV

ZSSLU-C. J. Peterson,
c/o Owverseas Visitors
Club, 180 Earls Court
Rd. London SWS5, Eng-
land

ZS9A —via WEEFS

JA2AE—-via GILKZ

SB4WS—via KILBH

SZAIV —via W2CTN

6WBAC - Jean-Claude
Wagner, Box 971,
Dakar, Senegal

9A1VU—via DLIVU

9Q5UC—Box 1459, Leo-
poldville, Congo

9XSMH-—-via DLILC, Box
i44. Cologne, Germany

My Thanks to the following for this month's QTHs
and managers: YVSAKU, W7LZF, K3HQJ, W4UWC,
WA40PM, VPICX, WASKW, W2EVV, WSKNE. CNSFE,

WSOQK, WA2ZONW,

WAGLED,

NEDXA, LIDXA,

NCDXC, WWDXC, WGDXC, FDXC, PRDX'er, and

VERON.,

Contest Calendar [from page 63]
last month’s CALENDAR.

73, Urb, W2DEC

T'here are several topics 1 could cover but at

| this moment the one that is foremost in my mind
| Is the unnecessary date duplication that con-




tinues to prevail.

Some of these cannot be avoided and mhﬂrs
are of little consequence because the involved
events are dissimilar in nature, (c.w. and phone)
but when two major activities are booked on the
same week-end, one begins to wonder if the
prevailing world attitude, “the heck with the
other guy,” has also taken over in the amateur
radio field.

My “Suggested Calendar of Events™ published
at the start of the season, was also distributed to
all the leading world amateur radio organiza-
tions, as an informative guide as to what to
expect in the field of contests.

Although the list was not a cure all it cer-
tainly presented a good outline of what to ex-
pect and suggested changes that would improve
the overall picture.

Many state parties would stand a better chance
of success if they stayed clear of dates already
established by major events.

And finally, as we have said time and time
again, we cannot publicize your activity if you
don't get the information to us in time. Allow
at least three months before the date of vour
activity.

73 for now, Frank, WIWY

YL [from page 78]

ing Mabel got the serum on its way and it did
arrive in time.

The EL2E emergency traffic was on Nov. 22.
The American Embassy had requested informa-
tion as to any special programming on VOA
following the death of President Kennedy, and
ham radio is the only two-way communications
the Voice of America in Liberia has with the
U.S. on weekends. With the help of K30JU in
Washington, the info was obtained from the
head of the African Div. of VOA and Ellie re-
laved it to EL2E.

As mentioned above, both of these incidents
occurred during the YL International SSB Net.
This organiaztion recently rewrote its By-laws 1o

dedicate the YL International SSB'ers, Inc. to a |

world-wide public service program through cre-
ation of amateur radio communications system
facilities to be in operation seven days a week
for the purpose of handling international emer-
gency traffic, effecting delivery of urgently
needed life-saving medication to individuals
world-wide, plus good will and public relations
activities. Primarv frequency for the SSB'ers
“System” is 14.331 mc: time 1800 GMT, except
Mon. (1900) and Fri. (2000). Wed. and Sun.
nets are CHC/FHC, which operate an Emer-
gency Flying Medical Corps to provide transport
of medicines to stricken areas or individuals and
utilize the SSB’ers “System” during emergencies.

YL Chap. 4 CHC

Officers for 1964 for YL Chap. 4 CHC: Pres.,
K5BTM, Deot; V.P., WIGGY, Helen; secy,
WIYPH, Leona; treas., W5LGY, Helen; Royal
Huntress, W6YZV, Mable; Royal Wolf, KS8CIR,

I |
I 43 West 61st Street, New York, N. Y. 10023 I
[] Please send me FREE 1964 Schober Catalog and FREE
I 7-inch “‘sampler’’ record. |
| [ Enclosed find $2.00 for 10-inch quality LP record of |
| Schober Organ music. ($2.00 refunded with purchase
| of first kit.) |
I Name I
I Address l
l City State Zip No. I

T — ——

“ ASSEMBLE YOUR OWN
ALL-TRANSISTOR
Sehote ;
ELECTRONIC ORGAN

i -

3 NEW MODELS
Recital $1500

Consolette 1| % |

Spinet

- 'l This is the new, all-tran-

. sistor Schober Consolette
II...the most luxurious
“home-size” organ avail-
able today. Full 61-note manuals, 17
pednls., 22 stops and coupler, 3 pitch

registers, nml authentic theatre voic-
ing leave little to be desired, Comparable to ready-built
organs selling from $1800 to $2500.

The pride and satisfaction of building one of these most
pipe-like of electronic organs can now be yours. .. start-
ing for as low as $550. The Schober Spinet, only 38
inches wide, fits into the smallest living room. The all-
new, all-transistor Schober Recital Model actually
snunds like a fine pipe organ; its 32 vmces 6 couplers,
5 pitch registers delight professional musicians. .. mak-
ing learning easy for beginners.

AND YOU SAVE 50% OR MORE BECAUSE YOU'RE BUYING
DIRECTLY FROM THE MANUFACTURER
AND PAYING ONLY FOR THE PARTS, NOT COSTLY LABOR.

It’s easy to assemble a Schober Organ. No special skills
or experience needed. No technical or musical knowl-
edge either. Everything you need is furnished, including
lRe know-how. You supply only simple hand tools and
the time.

You can buy the organ section by section...so you
needn't spend the whole amount at once.

You can begin playing in an hour, even if you've never
played before—with the ingenious Pointer System, avail-
able from Schober.

Thousands of men and women—teen-agers, too—have al-
ready assembled Schober Organs. We're proud to say

.....
B

that many who could afford to buy any organ have

chosen Schober because they preferred it musically.

Send for our free 1964 Schober Catalog, describing in
detail the exciting Schober Organs and optional acces-
sories; it includes a free 7-inch “sampler” record so you
can hear before you buy.

THE yoﬁoém @W CORPORATION

43 West 61st Street, New York, N. Y. 10023

Also available in Canada, Australia, Hong Kong, Mexico,
Puerto Rico, and the United Kingdom

e R T S e et o oy

THE SCHOBER ORGAN CORP., DEPT

-—-————-—-—————__J

For further information, check number 39, on page 110
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send for NEW FREE
CRYSTAL CATALOG
with NEW TRANSISTOR
OSCILLATOR CIRCUITS

A

BIG MODERN PLANTS
TO SERVE YOU BETTER

2 in Fort My | in Los Angeles

HERMETICALLY SEALED
PRECISION GROUND
CUSTOM-MADE
NON-OVEN CRYSTALS

Top performance assured with quality con-
trolled throughout manufacture, Gold or silver
plating acts as electrodes. Crystals are spring
mounted and sealed under vacuum or filled
with inert gas. Very high frequency stability.
Max. current capacity is 10 milliwatts—5 for
overtone type. Conformity to military specifi-
cations guranteed.
1000KC to 1600KC (Fund. Freq.) ..
Prices on Request
1601 KC to 2000KC (Fund. Freq.) ... $5.00 ea.

2001 KC to 2500KC (Fund. Freq.) ...... 4.00 ea.
2501 KC to 5000KC (Fund. Freq.) ... 3.50 ea.
5001 KC to 7000KC (Fund. Freq.) ..._. 3.90 ea.

7001 KC to 10,000KC (Fund. Freq.) ... 3.25 ea.
10,001 KC to 15,000KC (Fund. Freq.) 3.75 ea.

15MC to 20MC (Fund. Freq.) ..._...__.... 5.00 ea.
OVERTONE CRYSTALS

1SMC to 30MC Third Overtone ____ . $3.85 ea.

30MC to 40MC Third Overtone ... 4,10 ea.

40MC to 65MC Third or Fifth Overtone 4.50 ea.

65MC to 100MC Fifth Overtone _.__. .. 6.00 ea.

DRAKE 2-B Receiver Crystals .. . . ... $4.00
(All Channels—Order by Freq.)
OVEN-TYPE CRYSTALS

For Motorola, GE, Gonset, Bendix, etc.

Add $2.00 per crystal to above prices
SUB-MINIATURE PRICES slightly higher

CITIZEN BAND Class “D"” Crystals _____ $2.95
Over 50,000 CB crystals in stock for all sets
and channels, both HC6 /U and miniature types.
To insure proper correlation and correct freq.
operation, order by manufacturer model num-
ber and channel.

NOW ... 48 HOUR SHIPMENT

ALL TEXAS CRYSTALS are made to exacting
specifications, quality checked, and uncondi-
tionally guaranteed!

NEW TWX SERVICE
Fort Myers - 813-334-2830
Los Angeles - 213-737-1315

ORDER FROM CLOSER PLANT
$ TEXAS CRYSTALSQ

DEPT. CQ-3

1000 Crystal Drive

FORT MYERS, FLORDA

Phone 813 WE 6-2109

TWX B813-334-2830
AND

4117 W. Jefferson Blvd.

LOS ANGELES, CALIF.

Phone 213.-731-2258

TWX 213-737-1315

For further information, check number 40, on page 110
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Division of

| Ott. YL CHC now numbers over 100 members.

YLRL International Convention

Do you have vour ticket for YLRL's 4th In-
ternational Convention? (We do—No. 106) Get
your reservations in early to KSUKM, “Zip"
Isham, 474 Darbyhurst Rd., Columbus 14, Ohio.

Sponsored by the Buckeve Belles, convention
committee includes: General chairman, K§MZT;
co-chairman, WSLGY: favors & decorations,
KS8ITF; donations & prizes, KEGWF, K8PXX,
WSENAL: program, KEWZF: gift shop, W8WTB;
stamp books, K8YFB; P/C, WS8MBI; business
mgr., WSOTK.

Congratulations . . .

To Alicia Rodriguez, KP4CL, for earning
WAZ. Only the 20th YL to achieve WAZ, she
holds certificate #195 on two-way s.s.b.

Contests

ITwo contests for YLs coming up March 9-13
—the Buckeve Belles-YL QSO Week and
WRONE Week.

The Belles-YLL QSO Week is to promote the
Belles certificate, as well as YLRL's Silver Anni-
versary and the International Convention in June
'64. Logs should show station worked and
handle, Belle number, QSO number, date and
time (GMT). Scoring: 1 point per contact. An
award will be made to non-Belle YL with great-
est number of Belle contacts. Send signed copy
of log to KEVMYV, Jean Posey, 2864 Sherwood
Dr., Aurora, Ohio, postmarked no later than
Mar. 31, '64.

WRONE Week, sponsored by the Women Ra-
dio Operators of New England, is especially for
Y Ls 1n those states to become better acquainted,
but YLs everywhere are invited to participate.
Contest begins at 1300 GMmT Mar. 9; ends at 2300
GMT Mar. 13. Score 1 point if YL worked is
YLRL member: 2 points if WRONE member;
3 points if both YLRL & WRONE member; V4
point if neither. High scoring WRONE member
to receive 100 Miss WRONE QSLs. Send copy
of log, with YLRL & WRONE membership in-
dication, to Ruth Barber, KI1IIF, 19 Bidwell
Pkwy., Bloomfield, Conn., 06002, to be received
no later than Mar. 25.

Remember the dates of YLRL’s 15th Annual
YL-OM Contest: Phone—Feb. 29-Mar. 1;: C.W.
—Mar. 14-15. Rules in Feb. CO.

33. W5R7Z])

RITY [from page 77]

operation also for the Ranger. WOHFX of Colo-
rado Springs, Col., 1s on 80. WOGUS of New-
port, KWODS of Minneapolis. and WPDKN of
| Roseville, all in Minnesota, all on 80 meters.
VOIDZ is looking for dope on the 0-39C,
CV-182A, and the TT-4/TG machine. (For tech-
nical manuals on these pieces of military gear,
‘ check Propagation Products Co., Box 242 Jack-

sonville, Florida; and, Technical Manuals Co.,
Box 406 Utica, New York.)




BARRY ELECTRONICS
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Mini. Variable Cap.: 3 10 10 Mmf. W/14" shaft. 29¢.
115 VAC Blower Assembly: 4 blade fan, 6” diam. ldeal
for 4-400A’s, etc. New. $2.25,

Plate Xfmr 1500-0-1500 VAC @ 350 Ma. Pri: 115
VAC @ 60 CPS. $19.50. Eldico R-100 revr. $295.00.
French Type Cradle Phone: Brand new, 19th Century
reproduction. ldeal for Home or Office. Wonderful
extension phone, just plug it and it's ready to operate.
Black with Gold trim: $49.00; All Gold: $54.00.

“UG" Coax Connector Specials: All brand new. UG-
B8B/U fa 55¢; UG-290/U @ 80¢3; UG-306/U @ 75¢.
Tuning-Fork Generator: 400 or 500 CPS, Specify. $7.50,
Step-Down/lIsolation Xfmr: Pri: 220 VAC @ 50/60 CPS.
Sec: 118 VAC @ 4.5 Amps. $24.00. (24 1bs.)

Aircraft Range Filter: Advanced version of the old
familiar FL-8. ldeal for CW use. W/PL-5S5 plug & 3 ft.
cable. Plug right into rcvr without any rewiring. $2.50.
25 Amp. Silicon Rectifier: Rated at 50 to 75 PIV. $1.75.
Jennings Type “U"™ Vacuum Variable: 50 to 250 Mmf,
r 15 KV. $45.00. R/E. Tested OK.

Hindle Rectifier Xfmr. Pri: 115 or 230 VAC @ 60 CPS.
Sec: 27 VAC (tapped at 25 VAC) @ 4 Amps. $3.98.
Binaural Headphones: Receive two channels simultane-
ously. W/3 conductor standard plug & 7% ft. cord.
Chamois earpads for comfort. $9.88.
2 Amp. Silicon Rectifier: 2 Amps @ 700 PIV. Mounts
with 10-32" screw. 60¢. Collins 51J4. $850.

Mallory Inductuner: 3 Section. Tunes channel 2 to 13.
W /data sheet. $3.98,

RF Choke: 1 Mh. @@ 600 Ma. Three for $1.00.
RG-19A /U Amphenol Coax Cable: Unused. 75¢ per ft.
Dow Key Coax Relay, Type DK60: 52 Ohms/1 KW/115
VAC. $1245. Dow Key Coax Relay, DK60-G: $11.70.
DK60-2C $14.35. Dow Key Coax Switch DKC-71: 52
Ohms/1 KW/SP-Six Throw/110 VAC. $49.50. Dow Key
In Line Coax Broadband Preamp. DKC-RFB (.5 thru
30 Mc.). $10.75.

Ameco 1.8 to 54 Mes Nuvistor Preamp (Wired) $24.95,
Zeus 1 KW Gas Generator: 115 VAC /60 CPS. $148.13.
14 KW Zeus, S190.88; 3 KW Zeus (115 or 230/60 CPS),
$431.25. Eimac 4-400A Air Sockets, $7.50.

600 PIV 750 Ma. Silicon Epoxy Rectifier. 36¢; Surge
Limit Capacitor for Silicon Circuits 001 Mifd. 10¢.
Hammarlund 320/320 Mfd Dual Xmig KW cap. $4.25.
Ceramic Antenna Insulator Sale: 434" x 142" 10¢3 72" x
14" 1543 618" x 34" 20¢.

Johnson Miniature Butterfly Capacitor: 4.3 to 26 Mmfd.
per section. (With 4" shaft), 95¢.

Johnson Single Section Miniature Variable Capacitor:
3.5 to 27 Mmfd. with 4" shaft. 75¢.

European and Hi-Fi types. First guality only. Write or

call for latest price lList.

Drake 2B rcvr.—$279.95;: Drake 2B-Q Speaker/Mult.

?‘;fg.sﬂmkt RV-3. §79.95. Drake TR-3—-DC for supply
129.95.

RMEG6900 Recvr and Matching Speaker—Write for spe-

cial deal on this excellent SSB/CW/AM Rcvr.

Sale! Mallory 12 Volts Vibrapacks: Puts out approx.

30 VDC @ 100 Ma, $5.95.

Mallory 6 V. Vibrapacks: Puts out approx. 300 VDC

far 100 Ma, $4.95,

Price Heavy Duty Relay: 115 VAC 3 PS.T. (N.O.) 35

Amp. contacts. $4.50.

10 Hy. @ 75 Ma. Choke: 2 Ibs. 250 Ohms. Herm. sealed.

90¢. 30 Mc IF Strip w/6 tubes, $7.95,

Cardwell Type TC-300-US Variable Capacitor: 300

Mmfd. 7000 VAC Peak Mycalex. $8.75.

DK2-60B Dow-Key Coaxial Transfer Switch: Switches

Power Amp. between exciter and antenna. 1 KW /stand-

ard UHF connectors/115 VAC. $19.00.

Kenyon Universal Modulation Transformer: Pri: 500 1o

18.000 Ohms: Sec: 20 to 19,200 Ohms. 250 Watts of

audio will modulate 500 Watts R.F. Fully shielded. New,

With specs. Kenyon type T-495. 21 1lbs. $10.95.

Kenyon T-359 Filament Transformer: Pri: 115 VAC @

50/60 CPS; Sec: 7.5 V.C.T. @ 9 Amps. $5.75.

Kenyon T-369 Dual Filament Transformer: Pri: 115 VAC

@ 50/60 CPS; Sec: #1-2.5 V.C.T. @ 8 Amps; Sec: #2—-

6.3 V.C.T. @ 4 Amps. $3.95.

Kenyon T-383: Pri: 115 VAC @ 60 CPS; Sec: 5.25

V.C.T. @ 21 Amps. (Secondary tapped at 5.1 and 5.0

volis). $7.95. Dage S0O-239 (83-1R). 35¢.

Kenyon Filter Choke T-530: 10 Hy. @ 500 Ma. Orig.

cartons. 31 Ibs. $14.95.

Kenyon T-663 Plate Transformer: Pri: 115 or 230 VAC.

Sec: 2360-0-2360 VAC @ 500 Ma. ICAS (350 Ma. CCS)

Orig. Kenyon carton. 98 Ibs. $49.95.

10 KW Mycalex Antenna Relay. DPDT. 600 Ohms

Impedance. Operates from 230 VAC. Gvt. cost approx.

EM.W. Sale: $25.00 (Brand new in original carton with
»wk.)

COME IN AND BROWSE. MONDAY TO FRIDAY—Thousands
of items that we cannot list in an ad. MON. TO FRI. 9
to 6. SATURDAYS 10 to 2 PM (Free parking on Street
Sat.) Mon. to Fri. parking lot 501 Broadway, WRITE FOR
BARRY'S Green Sheet £12.

-

EASY TO LEARN CODE

It 1s easy and pleazant to learn or increase
ipeed the modern way—with an Instructograph
Code Teacher.
advanced =tudent
pendable method. Avallable tapes from begin-

Excellent for the beginner or
A quick., practical and de-

0000000000000 NO000000000RRRRRRRRRRRRRRRRRRRRRIRRIRIRIRMY

I
Capacitor Sale: .01 Mfd/5 KV $1.00; 10 Mfd/1500 VDC : BARRY ELECTRONICS DEPT. CQ-3 !
G.E. Oil. $2.50; 2 Mfd/7500 WVDC 0Oil. $13.50; Pair . 512 BROADWAY, NEW YORK 12, N. Y. 1
:5-[ hrachﬁtﬁgurnl Mf:;ﬂ';ﬁlm VDEDSC!M: C.D.l ,Ss h;fﬂd : WALKER 57000 (AREA CODE 212) I
@ 600 10¢; 8 d/1500 G.E. Oil 1.95; Enclosed Is mey order or check d my order. PFric FoB !
4 Mfd/2KV Oil $2.95; 3000 Mfd/150 VDC $2.95; 1500 ' NYC. Shipment over 20 Ins. will be shipped collect for shipping »
Mid/270 VDC surge $2.95:; 3800 MId/108 VDC $2.50: " charges. Less than 20 Ibs. include sufficient postage. Any over- §
1700 Mfd/180 VDC $2.25: 2000 Mfd/75 VDC $1.75: ‘ upharge will be refunded. Fragile tubes shipped via Rallway )
1250 Mfd/175 VDC $1.00; 2000 Mfd/55 VDC $2.95, A S i
10 Mfd @ 1500 VDC G.E. Oil. Cap. $2.50; 3000 Mfd @ ' O Send copy of new 64-page 1964 “'Green Sheet’' Catalog #12 i
30 VDC @ $1.00. 2” brackets for above Capacitors. 28¢. | 5 i, \nformation, ©-ore o i |
LARGEST DIVERSIFIED TUBE STOCK IN USA! § ... .. . ... . W
I.UHU!:EI‘J. ﬁl’HI-qUHIiI}' NAME BRAHI)S G-E., RCA, I _"'"q:a[nf- Ti'lﬁ' '|
Westinghouse, Eimac, etc.). Write or call for immediate ) Compeny ... i
quotes. Get all your tube needs at Barry's. Write for L Sl « s n o e AR (ol 1 ol R i
latest price list. Full line of brand new, TV-Radio, | :.“} R R Htut i y

' T —— -

...........-.....................'-------—-—--------—-_-— ------ = Jl

For further information, check number 41, on page 110
DOW-KEY

ner's alphabet to typical messages on all sub-
jects. Speed range 5 to 40 WPM. Always ready,
no QRM, beats having someone send to you

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher literally
takes the place of an operator-instructor and
enables anyone to learn and master code with-
out further assistance. Thousands of success- .

ful operators have "‘acquired the code’ with the Instructograph Sys-
tem. Write today for full particulars and convenient rental plans

INSTRUCTOGRAPH COMPANY

4711 SHERIDAN RD., CHICAGO 40, ILL.
4700 Crenshaw Blvd.. Los Angeles 43, Calif.

For further information. check number 42,

SINGLE POLE THREE
THROW COAXIAL SWITCH

".'fl_"':lll'ltfn:rmrf coaxial relay [or remote :HIHI'I'IIIH.: of r.l.
sources. Designed for mounting on mast and remote
switching up to 3 antennas. Not a rotating or stepping
switech., Simplify Installation, save money by running
one ciable instead of several to your antenna Aarray.

MODEL DKT72 with 522 95

UHF Connector ...........
With twype N, BNC, TNC OR C
ronnectors $26.95

See your dealer for cata-
log sheet and complete

specifications, or write

DOW KEY CO., Thief River Falls, Minn.

For further information, check number 43, on page 110

on page 110
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HAM AND CITIZENS BAND

PRE-AMPLIFIER
30 M.C. 10 and 11 METER 30 M.C.

Will work on any receiver that covers
30 M.C. Terrific gain, greater sensi-
tivity with this Gov't. surplus 10 and
11 meter pre-amp. Signals that could
not be heard before, will come in loud
and clear with the pre-amp. Easy hook
up. Instructions included. Complete
with tubes

30 M.C. I. F. strip, complete with
6 tubes

AS 313B/ARN 6 Antenna .. .
APX G Transponder ...............c..coooon..
HS-30 Headset

SA 240C/APA 70 Contains 6 6SN7,
| 6/5, 2 AV6, Perm. mag. motor, re-
sisters, pots, fuse holders, light indi-
cator, etc. . Re new $ 5.95

Manual for ARC 27 $ 2.50

Money back guarantee. 50¢ handling charge
on all orders under $5.00. Add shipping
charges, or 259 dep. for C.0.D. orders. All
merchandise subject to prior sale or price
change. lllinois residents, add 49, for sales

tax.
MARTIN RADIO CO.
P. O. BOX 142 . SKOKIE, ILL.

For further information, check number 44, on page 110

CUT HOLES | O

$ 9.95

$ 3.95

1 S
GREENLEECHASSIS PUNCHES

Make accurate, finished holes in 1154 minutes
or less in metal, hard rubber and plastics. No
tedious sawing or filing—a few turns of the
wrench does the job. All standard sizes . . . round,
square, key, or “D" shapes for sockets, switches,
meters, etc. At your electronic parts dealer.
Literature on reques

w .-
GREENLEE TOOL CO. Eﬂfﬂﬁf
2028 Columbia Ave., Rockford, Illinois

For further information, check number 45, on page 110
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Comments

If you have been reading this column con-
sistently you will remember the heartaches asso-
ciated with Project Despair, the project of ob-
taining printed circuit boards at a reasonable
cost for the W2JAYV transistorized wide band TU
and a.f.s.k. oscillator. (They are all gone, now.)
Well, maybe we are a sucker for punishment,
but we are going to frv to get boards for the
narrow shift TU described in the September '63
RTTY Column. Don’t write, don’t call; just watch

here for reports on our progress, if any.

73, Byron, W2JTP

SX-115 Receiver [from page 50]

ranges. In-band tweets (spurious receiver re-
sponses) are given as equivalent to less than
I pv. One such response was found on each
range. They were well within tolerance. (the
strongest one being experienced at 21.2 mc).

Cross Modulation

Strong-signal handling capabilities, in respect
to overload and cross modulation, were found to
be excellent after following simple modification
instructions, requiring less than 10 minutes time,
as given in the Engineering Bulletin for the
5SX-115. (This bulletin may be obtained by writ-
ing to the Hallicrafters Co.). Input signals of
between 10,000 and 20,000 zv could be tolerated
without deteriorating effects. 14 mc reception
was possible using the receiver in the same room
with several 50 kw transmitters one of which
was operating on 15 mc; something which was
not possible with many other receivers.

A. F. Output

Inverse feedback is used in the audio system.
The a.f. output power is specified as 1.5 watts
at less than 10% distortion with a power gain
of less than 1 uv (30% modulation) for 0.5
watts output. Full output was obtainable with
I pv of signal input.

B. F. O. Control

The b.f.o. is tunable from the front panel and
is usually set so that zero beat is maintained
with a signal when the selection of either side-
band 1s made; however, the b.f.o. may be tuned
for the operator’s taste to alter the pitch or the
unwanted sideband suppression of a signal and
thereby obtain passband tuning. but when this
is done, the receiver must also be retuned ac-
cordingly.

Mode and Sideband Selection

A function switch provides the following: re-
ceiver on and off, lower or upper sideband for
s.8.b./c.w. (b.f.o. and product detector in use)
and lower or upper sideband for a.m. (envelope
detector 1in use). A.m. is not restricted to one
sideband however. When the 5 kc i.f. selectivity
is used, normal double-sideband a.m. may be had
by tuning the receiver to the center of the if.
passband. Lower or upper sideband a.m. recep-
tion is best used as needed to get out of adjacent-




channel QRM. Also, the s.s.b./c.w. function for |
either sideband will be found useful for a.m. s U RDY
exalted-carrier reception. | I l

AV.C.-AN.L. Switch

This is a four-position switch which provides E.z WAY
A.V.C. OFF, A.V.C. ON, S.S.B. NOISE LIMITER ON At TOWE Rs
with A.V.C. on and A.M. NOISE LIMITER ON with |
A.V.C. on, I

Other Controls

Other controls are: R.F. GAIN, A.F. GAIN, AN-
TENNA TRIM, BAND SELECTOR, SELECTIVITY, T-
NOTCH FILTER, CRYSTAL CALIBRATE switch,
CALIBRATE SET and DIAL LOCK, RECEIVE-STANDBY
switch and TUNING. All controls are individual;
no dual concentric types are used. A phone jack
1s also located on the front panel. 50-2000 ohm
impedance headphones may be used.

Put your Tribander at 41’ in 70 mph
wind (125 mph cranked down to 24’),

Tiirs over for E-Z access to array,
Mounts Ham-M Rotor inside ftower
head. Top radial bushing « vertical
thrust bearing.

Safety rest locks tower at desired
height. No weight on cables.
E.LA.RS-222 specs. Heavy wall struc-
tural steel tube legs, solid steel rod
diagonal & horizontal bracing — arc
Rear Apron welded, So/d Iy Top Flight Distributors

Speaker output terminals for 3.2 or 500 ohm
impedances are located on the rear apron with
an SO-239 coax antenna connector, a line fuse
and an auxiliary octal socket with plug which
may be used for remote control connections to
operate receive-standby or transmitter relays.
The 50.75 kc i.f. output is also available from
this socket.

Construction E-z WAY TOWERS 'I'I( o

Besides being solidly constructed, the SX-1135
is exceptionally well ventilated. The use of P.0. BOX 5767 TAMPA 5, FLORIDA

silicon rectifiers in the power :-mpp]}' also mini- For further information, check number 46, on page 110

Feverysshere!

;

’. Wreite for Catalog 221 g

{4l  MOUNTING KITS: ’6q 5—9
P GPK-540 £75.00

Q[l| Wonder Ground Post  MODEL RBS-40P.
:H BAK-540 $10.50 Dip painted

The MEDALIST Model RBS-40G $209.50

Wall Bracket

mizes heat build-up. Continuous operation over
long periods of time did not show up any over- A NEw MOBILE CONCEPT

heating or deterioration of components.

The front panel is symmetrically laid out and M BIL I RAN 4
Is gray colored with a cast-metal escutcheon

plate finished in black crackle. Knobs are black Complete 40W Transmitter and

with polished-aluminum inserts and skirts. The Receiving Converter in a Single Unit
Including Power Supply!

S-meter. main-dial, band-selector-dial and ver-
nier-dial windows are illuminated, while the
background for the meter scale and the dials
1s black. Glare is eliminated, making observa-
tions easy on the eyves. The tuning knob has a
solid feel to it which makes operation com-
fortable.

1The cabinet i1s black with a hinged silver-
colored perforated cover for ready access to the

inside of the unit. The overall dimensions are LOW COST - NEW DESIGN

16" side, 102" high and 16" deep. Weight is MOBILTRANS provides the amateur with a low cost
44 pounds. mobile installation utilizing the existing car radio
The instruction manual provides the most for receiving. New design provides exceptionally low

detailed alignment procedures. Stand-by drain less than 300 ma at 12 volts,
Use of the SX-115 over a period of inany Contains § transistors, 6 diodes, one fube.

needed information regarding specifications, op- battery drain.
eration and servicing of the receiver, including * Modulated carrier amplitude controlled by voice. $995[]
L]

months, in all modes of operation, has provided | ° :::E:;I:! f::iltsi::':;[::fe?firﬂll;u:lnfiﬂchm;nt;:. or .
. 2 ACIITE B e e 1A te efto. . etaile
much pleasure, especially in respect to its sta + Three position crystal selector (FT-243 fype). Sractiurn.
bility, frequency readout, handling capabilities * Operating wt. 5 Ibs. Size:27%"" H. 8" W 8% L Write or
and i1ts convenient features with smooth pPCr- * For 12 volis neguﬂfﬁ grnunﬂ uHLi' ok - .WHE: J

formance. It also really digs out the very weak
. - : T ; . =3 = s
signals. It 1s a Class “A” receiver priced at | UStI n l nc

$599.50. The Manufacturer 1s The Hallicrafters | l % u

Company, 5Sth and Kostner Avenues, Chicago BOX 135, SAN GABRIEL, CALIFORNIA
24, lllinois.—W2AEF

For further information., check number 47, on page 110
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ANTENNA
EQUIPMENT

Proven For Performance and Value

Amateur
MOBILE Net each
Type CA Bumper Mounting, Chain Style $6.60
Type R-200 Universal Ball Mounting —
Coox type 6.90

Type R-300 Universal Ball Mounting — Standard 6.90

Type SA-2 Heavy Duly Stainless Spring Adapter 7.50
Type RS-300 Comb. Ball and Spring Mounting —

Standard Type 13.50
Style BXS — Center loaded Antenna for standard

frequencies — 727 5. 5. Whip 9.00
Style BSS — Same as BXS with SA-2 Spring 15.00
15-896 — 96" one piece Stainless Whip —

taper ground 4.50
15-884 — B4" Saome description as above 4.50
T15-872 — 72" Same description as aobove 4.20
BASE STATION
GP-430 — Light weight Aluminum Ground

Plane Antenna fully adjustable

from 20-40 MCS 30.00
GP-450 — Same os above — adjustable

from 60-40 MCS 24.00
GP-312 — Civil Defense VHF Ground

Plane Antenna — Efficient and

inexpensive — 108-120 MCS 4.80
GP-314 — Same as above — 144 MCS 4.80
GP-315 — Same os cbove — 152-162 MCS 4.80

Types M, AL ond 55 Telescoping Vertical Antennas are
available in Steel, Aluminum and Stainless ranging from
12° to 35 in height.

Safeguard your Base Station Equipment with a Premax
Ground Red, 3" to %" diameters, up to 8" in length,

See your dealer or write for cataleg

PREMAX PRODUCTS

DIV. CHISHOLM-RYDER CO., INC.
6403 HIGHLAND AVE. * NIAGARA FALLS, N. Y.

For further information, check number 48, on page 110

TR

(TRANSMIT /RECEIVE SWITCH)

MODEL 381B ca 00

An electronic antenna changeover switch. Transmitter is
continuously connected to antenna; antenna circuit fo re-
ceiver is blocked during transmit. No switch confacts fo
arc or burn. Switching is instantaneous. Selectable
band-switching insures no loss in receiver sensitivity,
Substantial qain in receiver sensitivity results in most
installations. ldeal for break-in operation on CW, SSB
and AM. Bandswitch conveniently located on front. Three
coax connectors are mounted on rear. Conservatively de-
signed for full legal power. Operates from 115 volfs,
60 cycles. For 52-75 ohm lines.

Size 434" x 4" x 514"

BARKER & WILLIAMSON, Inc.

QRadio Communication Equipwent Cince 1932

BRISTOL, PENNSYLVANIA + STillwell B-5581

For further information, check number 49, on page 110
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Ham Shop

Rates for the Ham Shop of 5¢ per word for advertising
which In our opinion, is non-commercial in nature. A charge
of 25¢ per word is made to all commercial advertisers or
organizations. Since we do not bill for Ham Shop advertising,
full remittance must accompany all orders.

Closing date is the 15th of the 2nd month preceding date
of publication. Your copy should be typewritten, double
spaced on one side of the page only,

Because the advertisers and equipment contained in
Ham Shop have not been investigated, the publishers of CQ
cannot vouch for the merchandise listed therein. We reserve
the right to reject advertising which we feel is not of an
amateur radio nature,

= ——

asL's? WPE's? CB's? Finest samples 20¢. DelLuxe 35¢ (refunded).

WBDED, Sackers, Holland, Michigan. (Religious QSL samples
20¢) Christian Ham Callbook $1 postpald.

ESI.'s g Spariiing new. Dime._FilmcraftErs_. . . Martins Ferry,
Ohio.
QsLs large selection including photos, rainbows, cuts, etc,

Fast service. Samples 25¢, includes beautiful 4-inch call letters
for your shack. Ray, I{?HLﬁ, Box 11?6, Twin Falls, Idaho.

QsL’s Free samples. Little Print Shop, Box 9363, Austin, Texas.

CREATE a QSL with a Sampler Instruct_ibn Kit, 25¢. Cards $1.50
up per 100. Samco, Box 203 Wynantskill, N.Y. 12198.

Q-STAMPS Now $1.50! Postage stamp size photographs for QSL's!
50 large or 100 small, $1.50 per gummed-backed, perforated
sheet, Free Samples. Q-Stamps, Box 149, Dept. 4A, Gary, Indiana.
46401. [ T

QsL's Samples 25¢. Rubber Stamps; Name, Call, Address, $1.55.
Harry Sims, 3227 Missouri Avenue, St_. Louis, Mo. 63118,

QSL's—Brownie, W3CJI—3111 Lehigh, Allentown, Pa, Catalog
with samples, 25¢.

asl’s 100,$4.00 High gloss, three color. Free samples, quick
service. B&R Printing, Box 8711, Orlando, Fla.

QsSL's, CB, WPE samples 10¢. Nicholas & Son Printery, P.0O. Box
11184, Phoenix, Arizona, B5017.

aSL CARDS Largest selection-Lowest prices. Samples & catalog,
25¢. Refund or 25 extra cards with your first order. Debbeler
Printing, 1309-C North 38th Street, Milwaukee, Wis. 53208.

QSL's-SWL's or what have you. You name it and ‘we will do it
for you as you wish., Expert art work at nominal cost, enough
said? R. McGee, 6258-103rd St., Jacksonville, Fla, 32210.

1964 QSL-size calendars, 100-%7.00. Sa_mples- 25¢ Morgan,
WENLW, 443 Euclid, Akron, Ohio.

PICTURE of yourself, home, equipmenl, etc., on QSL cards, made
from your phntn%raph. 250-$7.50 or 500-$10.00 postpaid.
Samples free. Write to Picture Cards, 129 Copeland, LaCrosse,
Wis.

QSLs SWLs XYL-OMs (Sample assortment approximately 934¢)
covering designing, planning, printing, arranging, mailing, eye-
catching comic, sedate, fantabulous. DX-attracting. Protopay,
snazzy, unparagoned cards. (Wow!) Rogers, KBAAB, 961 Arcade
St., St. Paul 6, Minn.

¥su free samples. Fast service. Bolles, 7701 Tisdale, Austin,
exas.

RUSPRINT QSLs—SWLs 100 2-color glossy $3 postpaid. QSO file
cards $1 per 100. Husprint Box ?50?* Kansas City, '_ﬂD. 64416.

QSL's 3-color glossy. 1nn'$54.5q. Rutgers Vari-typing Service,
Free Samples, Thomas Street, Riegel Ridge, Milford, N. J.

CALL CARDS Badges, decals, goodies, illustrated literature with
samples 25¢. Errol Engraving Att: K1VRO, wEstﬁ_eld. _Has_si

QSLs Samples, dime. Print Shop, Curwlth, lowa.

NEW GSL PRINTER with new designs. ““2-color” $2.25 per 100.
10e¢ for samples. Cﬂneilsnn, 321 Warren, N, B;ihylun. N. Y.

1964 QSL catalogue. New Designs. 10¢. Longbrook, Box 393-Q,
Quakertown, N.J.

QSL CARDS $2.50 per 100 in three colors. Samples and catalog
free. Garth, Box 51C, Jutland, New lJersey.

QSL CARDS. As low as $2.5ﬁl_p3r 100. Samples free. Radio Fre-ss:
Box 24C, Pittstown, New Jersey.

TOROIDS 88 mh 60¢ each or 5 for $2.50. Fasold, WAGVVR, Box 34,
Dixon, Calif.

CRYSTAL clear bargains in xtals. Free list. Hat_Stinne_th wqﬂ
Umatilla, Fla. 32784.
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FOR SALE Complete instructions including 28 EEEE booklet and
22" % 36" schematic for converting the ART-13 transmitter to
a.m. and s.s.b. Satisfaction guaranteed. $2.50. Sam Appleton,
501 No. Maxwell St., Tulia, Texas.

FOR SALE New and used CB and 2-way F.M. radio equipment.
Send for list. Dealer inguiry invited. Becom Co., Seminary
Heights, Weatherford, Texas. 76086. 817 LY 4-5172.

TECHNICAL MANUALS for surplus electronics. Free list. W3IHD,
4905 Roanne Drive, Washington, D.C. 20021.

BC-611 Pair of BC-611 handy-talkies, 3885 kc. In perfect cond.
With manual. Will take $50. Karl Schneider, 5023 Florida Ave.,
Temple City, California. 91780.

75A3, crystal calibrator, speaker, product detector, two filters,
$300. TG10 keyer with 5 Army tape code lessons, $20. Apt Z1,
424 W, Prairie, Decatur, IlI,

WANTED Panadapter for 455 kc I.F. in working condx. Mil surplus
unit okay if p.s. included. State lowest price first letter. Box
TK2, CQ, 300 W. 43 St., New York, N.Y. 10036.

NO TIME TO OPERATE Complete 1 KW s.s.b., a.m., c.w. station.
Less than 40 hrs. use. Cost, $1900. Sell for $1100. Will ship.
Singly HT32A, $400; includes D-104 w/PTT stand; HT-33A—
500; NC-303 with xtal calibrator & WWV adapter, $3{m W7PMC,

hillpshurg, Montana.
$120; Johnson

SELL Hallicrafters HT-30 S.S.B. transmitter,

Ranger, $160; Early Heathkit SB-10 excelient condx, $30;
Revere C-153 16 mm 100" Rollfilm Turret Movie Camera, $100.
Want KWM-2 with portable a.c. supply and carrying case; also
want Collins mechanical filters, advise model and price. Con-
tact W4ADU or K1YYM.

SELLING ENTIRE SSB STATION. All equipment immaculate and
with manuals. Consists of 75A-4 Receiver, Eldico SSB-100F trans-
mitter, matching speaker console with light, drake phone patch,
timer, audio test oscillator, control switches, etc., all bullt inm,
Harvey Wells Z Match, Homebrew KW Linear using pair 4-400A’s,
B and W TR switch, and coaxial relays. Must see to appreciate.
Prefer you pick up the works for $850.00 KOBX), 114 Louise,
Topeka, Kansas.

SELL: 325-1 with a.c. supply, less than 2 hrs. use, will throw in
old Dumont scope . . $530: Eldico SSB 1000F linear . . $300;
Eldico SSB 100F exciter . . $400; Transtenna T-R switch, new . .
$45; Eldico low pass filter , ?5 Sony CS-300 stereo tape re-
corder . . $225; Concertone pru essional recorder, 7% and 15,”
five heads, 10” reels . . $500; all f.o0.b. .
Road, Mﬂrrisuille. Fenna.

TWO METER NOVICE STATION: Heathkit Twoer cleanly modified for
push-to-talk operation and rotary switch crystal selection. Price,
$99 postpaid. Includes three Novice band crystals, Turner 350C
PTT mike and 110 v.a.c. cord. See photo Efra phs of this unit on
pages 34 and 35, October 1963 CQ. Will ship immediately on first
come basis: Bob Brown, K22SQ, 481 W. Grand Ave., Rahway, N.J.

JOHNSON DESK KILOWATT-new side band modification kit—
Ranger PTT sequence keying—factory wired—Kilowatt Match
Box swr bridge—new tubes—extra spares 4—400A’s—810's—
872 A’'s—not surplus—complete cables ready to operate—con-

dition like new—$900.00 cash. Ted Brix—5573 No. Van Ness
Blvd, Fresno 5, California.

e —

TOROID RTTY KIT Mark-Space discriminator and handnass filters.
includes 4-88 mh and 1-44 mh uncased, like new toroids; infor-
mation sheet, mounting hardware and six mylar capatltnrs £5.00
Postpaid. Toroids: specify 88 or 44, less capacitors, $1.00 ea.
5/$4.00 Postpaid. KCM Products, Box 88, Milwaukee 13, Wis.

1ISWAP, 'SELI. TRADE with other hams!! Special suhscriptiun

ItHnY“Ham Trader” 12 issues $1.00-Box 153C, Franklin Square,

WANTED: Commercial, military, all types ARC, ARN, ARM, GRC,
PRC, URR, URM, TS, 618S, 17L, 51R, 51X, APN, others . . .
Ritco, P.0. Box 156, Annandale, Va.

@SL's Large selection, including photos, rainbows, cuts, etc.
Fast service. Samples, 25¢. Includes beautiful four inch call
letters for your shack. Ray, K7HLR, Box 1176, Twin Falls, Idaho.

NOW! 1000 gummed name & address labels with call, $1.00; self-

. Lamb, 1219, Yardley

inking pocket name & address rubber stamp with call, $1.00,
Boss's, Box 7-A, Grandville, Mnchman _
SELL Heathkits, GR-91 rcvr, $23 GP-11, 12 v. pwr., $13. Ameco

CB-2 conv., $14. WABHKN, 375 So. Market, E. Falestlne Ohio.

ART-13, complete with power supply, $Eﬂ or will trade for
DX-60 or equivalent., Write: Michael Windnlph 3644 Rocky River
Drive, Cleveland, Ohio.

WANTED: Early CQs. Jan., Feb.,

May, 1945, Last issues needed to

complete collection. Write: A. M. Dorhoffer, 75-15 177 St
Flushing, N.Y.

BUY used equipment with confidence. See Amatronics ad page
as.

NOW 1000 gummed name-address labels with call $1.00. Pocket
name-address rubber stamp with call $1.00. Ross’s, Box 7-D,
Grandville, Michigan.

BUY, SELL or trade ham gear. Free listing in Ham Directory.
Card for free details. Lupi, 1225 Hillside Pl., North Bergen, N.J.

MAKES SENDING A PLEASURE ;
wm,v IBROPLE X

No special skill re-
guired. Just Hil the
lever — roplex
DOES THE BEET.
All parts precision
machined and key {is
adjustable to any

AL

speed. WIIl not tire
the arm. Five models,
priced at $17.95 to
$33.95.

VIBRO-KEYER

In bullding electronie

transmitting units,

Vibro - Keyer supplies

the perfect part. With
a fnely polished base
8%* by 4%" and a
weight of 2% 1bs. Has
same contacts and finely
finished Vibroplex parts
Standard, at $17.95
Del.uxe, with Chrome
I*lated Base, priced at
$22.45.

ATHLALLALLALL LA 1A TAVAAL A VAL TAAAAAAAAAL AL WA VA VALY

Order today at your dealers or direct.

i
=)

THE VIBROPLEX CO., INC. | -1
833 Broadway New York 3. N. Y. Folder
M ALMAMAAALALAAALAAAAAMALA LA AL LAAAALAALALAAALAMAAAAAAALLIAAAAAAAA L WA

For further information, check number 50,

POW-KEY CONNECTORS

PANEL MOUNT DOUSLE MALE

Purzble, silves Favorite every-
plated, precizion  where, Precision
made. Only 3"  made, rugged
hole is needed, iocking type,

NO sCrews. Silver plated. _

B s's v iell) ohiva '95
, Thief River Falls, Minn.

on page 110

p0’'s OF BIG PAGES
CRAMMED WITH SAVINGS

BURST!IH-APPI.EB!E co.]

Dept. CQ, 1012 McGee St., Kansas City 6, Mo. |,
| [0 Rush me FREE 1964 B-A Catalog.

I Name .

i

LE R Femn s Ardme s e EEmE R

I Address ... s [

Lo 0L - sEpEsEREdERrEEE R R r R mE S nn R E AR EEEEE R o A S I F

| Gl o = e State

___—__-—I-—-—l————_—_—-l

RLERLEE LR TR T [

check number B51,

March,

For further information, on page 110
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+~ TWO-WAY ¢

COMMUNICATION CRYSTALS

UNCONDITIONALLY
GUARANTEED

FAST SERVICE

American specializes In two-way communi-
cations. Frequency correlation data for
G.E.. Motorola, R.C.A., Collins, Lear,
Narco, Hallicralter, Link, Gonset, Aerotron,
Heath, Bendix, Johnson, Globe, U.8. Gov'L

and many other compalnes. Send postage
Com- Com-
mercial mercial Amateur
Frequency Range Oven Room %10
3 1o 9.9 me. 00225, 0022, 20mmf
3 1o 9.9 me. $4.25 $3.65 $2.85
19 1o 29.9 me. T.M. 3.65 3.69 2.85
30 to 50 me. 4.50 4.00 3.35
10 to I7 me Fund 4.50 4.00 3.35
Z 1o 2.9 me. 4.50 4.00 3.35
3 to 59.9 me. 5.50 5.00 4.00
60 te B0 me. 6.00 5.00 5.00
1.0 me. to 2.99 me. #.50 {.50 6.50
Cl3 dealerships Inquires welcome
Two hundred transmitters and receivers on record

Do It Yourself Kits—three T me Xtals, Two holders $1.95

Write for quantity discounts or phone Victor 2-3571

AMERICAN CRYSTAL CO.

P.0.BOX 2366 « KANSAS CITY 42, MO.

check numb-er 53,

For further Infnrmatum

FREE Catalog

on page 110

OF THE WORLD’S FINEST

ELECTRONIC GOV'T
SURPLUS BARGAINS

HUNDREDS OF TOP QUALITY

ITEMS — Recelvers, Transmitters
Microphones, Transformers, Power Supplies
Inverters, Meters, Phones, Antennas, Test
Equipment, Indicators, Fillters, Amplifiers,
Headsets, Converters, Control Roxes, Motors,
Dynamotors, Blowers, Cable, Kevers, Chokes,
Handsets, Switches, etc., ete. Send for FREE

CATALOG—Dept. C.Q.

FAIR RADIO SALES

2133 ELIDA RD.+ Box 1105 * LIMA, OHIO

on page 110

For further information, check number 54,
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Semi-Conduetors and components is our business.
2 Wiatt amplifier kit, 3 transistors, Including 1 power

trangistor, resistors & capacitors with schematls
'rice $3.00
Or. compleétely wired In a2 module with instructions = $5.00
All tranzlstors and components avallahbl
Nenid for Free ".I‘I-I:Iiaa. |

Prepaid. Postage free in the U

TRANSISTORS UNLIMITED CUMPAN?
P. 0. Box 442 « Great Neck, L.l., New York 11022

"HOW TO MAKE MONEY

Mobile Radio Mulntennnte

AUTHORITATIVE GUIDEBOOK
ABOUT THE BOON IN TWO-WAY MOBILE - RADIO
GIVES FACTS. FIGURES. PAY RATLES

WRITE TODAY!
LAMPKIN LABORATORIES, INC

FREE '

ERADENTON

Electronic Civ FLA
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ATTENTION Have you seen Equipment Exchange? Interesting
buy, sell, swap offers galore! kusn name for interesting sample.
Brand, Sycamore, lil.

PRINTED circuit boards. Hams, experimenters. Many different
projects. Free Catalog. P/M Electronics. BoX 6288, Seallie,
Washington S8188. : __ : =
SWAP sell and buy ads. Write for free copy. All kinds of equip-
E‘mnt and deals. Hams Hobbymart, KIWPZ, Box 38, Rowayton,
onn.

FOR SALE Clegg Interceptor,

perfect condition. Price $335.00
or best offer. Moving to St. Pete Fla. March 1st, cutting down
on gear. K9HOW, Paul, 10511 Emerald Ave., Chicago 28, IlI.

NEW YORK area hams-—Sell your used gear for cash 1hmugﬁ
Amatronics PPA Serwce We have the customers. See page 95

FOR SALE R-388 receiver $350.00. RCA 16 mm sound DFD]EETUI'
$150.00. Bell & Howell SOF projector with amplifier & lens
missing $50.00. Motorola FMTBODB & FMT140D 2-way radio
less acc. $75.00. Acc. $25.00. Motorola T-41G with acc. $125.00.
Used 6198 or 7038 Vidicon tubes $25.00. Communication Service
EE%EEM 303 Georgetown S.C. Phone: day, 546-4666, nite, 564-

CﬂHHUHlEATIDHS teletype, unusual 5urp[u5 bargains.
lyer, MDC 923 W. Schnler Phila. 40, Pa.

ANTENNA tunmp, uml brand new $3 00 postpaid (cost Navy
$85.00), MDC, 923 W. S::hll!er Phila., 40, Pa.

REMOTE CONTROL unit. 9-_tubes AN/ARW-26, brand new, com-
FELETE iEGDDFpﬂstﬂard cost Navy $125.00) MDC, 923 W. Schiller,
da.. d

Free

%:’c/ ycm J<;-mw

.. . that it costs only 5¢ a word to insert an ad in
CQ’s Ham Shop? That's right; only 5¢ a word
will buy vou an ad that will be seen by more
active amateurs than anvwhere else! So, why wait
to sell that extra piece of gear or those spare

parts? Simply send your typewritten copy along
‘ with your remittance (based on 5¢ per word ) to:
Ham Shop, c/o CQ. The Radio Amateurs Jour-
nal, 300 W. 43rd St., New York, N. Y. 10036.
| You will find that your ad has more than paid
for itself.

FOR SALE Collins 75A-4 Model No. 5195 with all latest modifica-
tions with 4 mechanical filter, 800 cycles 2.1, 3.1, and 6.1,
plus matching speaker—Best offer. Also, Viking Ranger 1l like
new—make offer, Call JU 2-4460 (NY) between 10:00 a.m. and
4:00 p.m. ask for Miss Mark.

FOR SALE like new SR-150 Transceiver; PS-150-120AC power
supply. Need cash—Best offer over $600 takes. Charles Mahnke,

lola, Wis.

WANTED URA—BA/CVBYA cabinet less plug-in units. State pr'ic_ﬂ
and condition. HIAJE 5l] Efahapple Lane, Grutnn Conn.

OVER 400 QST's, CQ's, Radio, Call Books, Handbooks, etc.,
1925 through 1962, $100 or best offer lot only, f.o.b. Minne-
apolis. Send stamp for list. WOCTW, 8715 Logan Avenue South,
Minneapmis Minnesnta

KWS-1 75A-4, Hy-Gain beam, aparﬂ_tEbEE, like new condition
$1250 f.o.b. Minneapolis. WOCTW, 8715 Logan Avenue South,
MIHI’I“&DD“E

Mil"ll"lE:.ﬂtﬂ. Phone B81-8126.
WILL THADE Hall:

SI-#E_Ié-m. f.m. receiver & R-42 Speahe_r fn?
35mm camera equip. H. Carison, Box 190, Tinley Park, Ill.

WANT used C.I.E. Electronics Course. Sell CQ— 1960, 1961, 1952

73—-1961, 1962, $5.50 per year. KIOMJ/2 2526 Watt, Schnec-
tady, N.Y.
FOR SALE HQ—-170A s.s.b. specialist. Used less than 20 hours,

perfect, $270.00. Write J. Bravo, K3IKWM, 441 R. Hickory St.,
Peckville, Pa.

SELL Drake 2-B, 2-BQ, 4 months use, perfect condition,
Steve Kraman, 750 East EEnd St.. Erunhlyn 36, N.Y.

SWAN 120 single sideband transcewer W I:mﬂk Xint. Cond. 130
watts pep output 20 meters. One owner and little used. First
draft or money order for $165.00 FOB here. C. L. Wilson, P.O.
Box 1094 Sierra Vista, Arizona.

80 METER Final $50, 40 meter final $50. Both use single 4-400A
and are fully shielded and metered. 3.5 kv 2 amp power supply
$110. 50" tower $20. Deluxe 6 meter vfo a.m. xmtr $75. Ssb
package $75. Dave Allen, WlWAI 9 Upland Rd., Burlington, Mass.

FOR SALE: Collins 32V-2 in like-new condition, 51?5 Local sale
preferred, K2QMM, 79-35 209 St., Flushing 64, N. Y.

$230.




RECEIVE Worked Trumbull County Award for Trumbull County
and Warren Amateur Radio Association members contacts since
January 1, 1959; Trumbull County 20 contacts including 10
members; other W, K and VE, 10 contacts including 5 members;
DX 5 contacts including 3 members. Send log data, 50 cents,
certificates by two amateurs that you have QSL's to K8BXT, Box
809, Warren, Ohio.

FOR SALE 6 meter Gonset G-50 transceiver, 50 watts, 6146 final,
$225. Express prepaid. M. E. Atkins, WICFB, Calhoun, lllinois.

RADIO, ELECTRONIC, experimental items, variety of publications.
Reducing home stockpile to gain space. Write for list. William
C. Reichard, Netcong, New Jersey.

SELLING clean National HRO-50T-1., Make offer. Dick Sowler,
Box 35 College Station, Berrien Springs, Michigan.

WANTED A dependable s.w. receiver that receives on the 6
meter band, in trade for a Hallicrafters S-120, good condition.

Ray Busick, 1319 Washington, Covington, Indiana.

QCWA If licensed 25 or more years you are eligible for mem-
bership in Quarter Century Wireless Association. Over 3,300
current members. Write Executive Secretary W2ZIM for Infor-
matmn and applwatnun

WANTED Simpson 260 with damaged meter.
Meade, Detroit 12, Mich.

SELL-TRADE 15 watt 6 meter phone transmitter, complete $35.
125 watt plate modulator $20. Electronic keyer $25. Anlique
Atwater Kent radios model 30 and 40, $50 each. Plate trans-
formers: 2000-0-2000 volts, 375 ma, 1800-0-1800 volits, 475 ma.
Power supply, 750 volts, 200 ma, 6.3 volts $15. Combinatinn
220/110 voits 10 amp. Variac, $15. Need: BC-221, BC-779, S-38C,
L;J_hn; checker, or? ? 7 7. Stan, WBQKU, 2748 Meade, Detroit 12,
>
KWM-2 serial 10916, never used, $825.00: 75S-1, serial 11484
$395.00; 30L-1 linear, serial IIDED 365. DU dc power supply
for KWM-2, new, 515[1.00: Drake 2-B, 5erial 7991, $219.00;
Drake 1-A, $135.00; new Hallicrafters HA-6 transverter in carton,
never opened, $185.00: HT-32, mint condition, $340.00; Eico
720, factory wired, $59.00. G. M. Barnes, WBWGA, 3451 Ridge
Ave., Dayton 14, {}hm Phone: 513 277-0409.

WANTED Kleinschmidt TT-76A tape machine and TT-4A page
printer. WSUE.

FOR SALE f/w Viking Ranger and Courier $125 each or $250 for
both. LM-5 frequency meter, E'ds and calibration book $30.
Jcﬂl}_a}snn_ low-pass filter $5. 6BVYW P.0. Box 142 Loleta,
alifornia.

HT-37 $295, Drake 2A with Q multiplier and speaker and xtal
calibrator SIBS WAZ2FSD, 516 HU 2-2737.

SELL f/w Valiant, immaculate condition $300. Wanted: teletype
equipment, back issues of ham magazines. WA2WMP 86-91 188
St., Jamaica, N.Y.

WANTED correspondence course on communications, electronic
technology or transistors with experimental Equapment if pos-
sible. Thomas Condon, 321 Moreland St., Staten Island 6, N.Y.

e — .

BARGAINS reconditioned guararteed shij:lped on 15 day trial.
Subject to prior sale. 32V-2, $149; G-76, $249; SX- iulh $225.
HT-32, $299; HT-37, $299; Hﬂ-l?ﬂ. $£199; Viking 11, $99; HRO-
50T, $99: NC-190, $129: NC-270, $129: new BEW 6100, $595.
Hundreds of other items. Write for free list and time payment
plan, Henry Radio, Butler, Mo.

SELL DX-100 modified for s.5.b. $150, SB-10 $85.00. All equip-
ment is in excellent condition. Gary Sundstrom, P.0. Box 232,
Camden, Maine. K2LXL & K1YQE.

LINK 1890 2-way remote control unit $50. Phil Peterson,
St. Charles Rd., Bellwood, lllinois.

DX-100B and Mosley TA-33 jr. Both excellent condition with
manuals $175. Power supply, 600 v., 100 ma; 250 v., 100 ma;
150 v. reg.; 225 v. reg. and 6 and 12 voit hlaments. $20. Glenn
Yates, Mackinaw, lllinois 61755.

ESTATE of WSYEN: Collins 75S5-1, 32S5-1 w/ps & spkr, 30L-1,
like new. All for best offer over $1200. Will break up set. Con-
tact Dave Singleton, 115 Dearman Ave., Long Beach, Miss.

OVERSTOCKED again! Premium qualr!y reconditioned equipment!
Free trial! 90 day guarantee! Low monthly payments! Over 1,000
units on hand! Write for free lists! Biggest savings ever! Just 3
few: 20A, $99; Cheyenne, $69; Viking Il, $109; Invader, $359.
PMR-6A, $49;: NC-125, $89; 40m Swan, $149 and hundreds mora!
World Radio Laboratories, Box 919 Council Bluffs, lowa.

JOHNSON desk kilowatt, new sideband modification kit; Ranger,
ptt, sequence keying, factory wired; kilowatt Matchbox s.w.r.
bridge; new tubes, extra spares: 4-400A's B810's 872A's not
surplus. Complete, cables, ready to operate, condition like new

€900 cash. Ted En: 5573 No. Van Ness Blvd., Fresno 5, Cal.

e e———

Stan, WBQKU, 2748

3001

TELEPLEX teaches CODE

TELEPLEX performs no miracles, It just geems miraculous when
compared to any other method
tlme and money.
and intercesting.

TELEPLEX CO.

Get the facts. Don't waste vour
Write today for deseriptive lterature. Its free

* 739 Kazmer Court = Modesto, Calif.

HQ-180A —New features on popular
HQ-180 include improved mechanical
and electrical stability; variable BFO
for CW and AM—fixed BFO for opti-
mum SSB reception! Triple conver-
sion, 17 tube superheterodyne circuil.
Offers general coverage versatility
(540 KC to 30 MC) with unequalled
amateur bandspread !

.. Net $439.00

HQ-170-A—The really “hot” receiver
for SSB—provides 10 db signal-to-
noise ratio at 1.5 microvoits AM or
approximately .5 microvolts CW,
Triple conversion. Full dial coverage
of 6,10,15,20,40,80,160 meter bands
plus 2-meter calibration. Offers end-
less combination of tuning techniques
for optimum reception of SSB/CW
and AM/MCW.

.. Net $369.00

Write for
fully illustrated
brochurz:

HQ-170-A

WRITE OR CALL: BILL BRURING

WZS0

COMMUNICATIONS EQPT. CO.
218 STATE ST., LA CROSSE, WISCONSIN

L E B B N EEREEENEESNEENENEENEEENEENEEERENESSEHERHMNHS;REH-SE-SEH;RE;B;B
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For further information, check number 58, on page 110
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LEARN ELECTRONICS ;

Prepare for the future as a te:hm:lun
in communications, television, and i
dustrial electronics. Dormitory on cam-
pus. FREE placement service.

INVESTIGATE IMMEDIATELY !

established in 1909
Port Arthur College

Port Arthur
Texas

- ALL BAND TRAP ANTENNA! | BAND TRAP ANTENNA .
~S==)- g —— B g

Reduces
Noise on All Makes Short r'::i.;te'::f" E&::ﬂl;e:r";:;

Wovs, Rassivers, _thaka 300 Watts Power for. P1
et or In FEC een,
Stronger. Clearer on All Light, Neat, Weatherproof,

Bands!

Complete as shown total length 102 ft. with 96 ft. of 72 ohm bal-
anced feedline, Hi-lmpact molded resonant traps. (Wt 3 oz. 1" 1
57 long). You just tune to desired band for beamlike results, Ex-
elient fTor ALL world-wide shori-wave receivers and amateur
transmitters. For NOVICE AND ALL CLASS AMATEURS! X0
EXTRA TUNERS OR GADGETS NEEDED! Eliminates 5 sepa-
antennas with excellent performance guarantieed. Use as
Inconspicuous for Snooty Neighborhoods! NO HAYWIRE HOIU'SE
APPEARANCE! EASY INSTALLATION! Complete Instructions,
Si-40-20-15-10 meter bands. Complete ..914.95
10-20-15-10 meter bands. 54-ft. ant. (best for swi's)........... 13.95
SEND ONLY S$3.00 (cash, ck,., mo) and pay postman balance COD
nlus postage on arrival or send full price for postpald dellvery
I w information on many other all band antennas., Avallable

interference ano

i-l...r._.

aly from

1|I'AI’E"'.:ZTEFII'WI RADIO « Dept

AC-3 »

Kearney, Nebraska

For further information, check number 57,

March, 1964 o
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SAVE $100.00 NC-270

WRL Makes Quantity
Purchase Of New

National Recelvers

$20,000 Savings Offered By
World Radio Laboratories

Council Bluffs, la. (HAM) - Leo 1. Meyerson,
WPGFQ, President of WRL quotes:“I have just
purchased a stock of New National Receivers,
at a hot price. This savings will be passed on
to our customers.” Leo also stressed, “We shall
give top trade-in allowances despite the bar-
gain prices on these receivers. For the past
28 vears WRL

A SAVINGS OF OVER 35% on the regular price of $279.95 on the famous NC-270,...a double conversion
receiver, 6 to 80 meter ham band coverage and other features, including: selectable sideband; five
selectivity positions — 600 cy. /5Kc.; both product and diode detectors; high order stability for SSB/AM/CW
reception; 1 uv. sensitivity for 10DB SN ratio; built-in 100 Kc. calibrator, ANL; “S" meter; etc. Size 858"

x 155" x 9"”. Approx. 28 LB. less speaker.

DRDER # XM227 ($10.00 monthly on Charg-A-Plan) cash $179.95

ALSO SUPER HI TRADE-IN ON THESE HOT Low PRICES

SAVE $30.45 Nc-105

A SAVINGS OF OVER 25°% on the regular price of
$119.95 on the NC-105, and offering continuous
coverage over 550KC to 30 Mc. Includes: *'S"
meter; noise hmiter; “Q" multiplier; built-in
speaker; special hi-fi tuner output jack, etc.
Size: 7% x 132" x 8% "". Approx. 25 LB.

ORDER # XM229 ($5.00 monthly on Charg-A-Plan)
cash $89.50

BUY FROM WRL

per receiver YOU get extra-hi
trade-in allowances YOU receive
National’s full year warranty YOU
can buy on low monthly payments.

because YOU save up to $100.00 §

SAVE $50.45 Nc-155

A SAVINGS OF OVER 25% on the regular price of
$199.95 on the NC-155, and offering the amateur
an outstanding buy in 3 ham band receiver cover-
ing 6 to B0 meters. Superb SSB/AM/CW reception;
selectable SB; five positions of selectivity from
600 cy. to 5 Kc.;: “S" meter; 60:1 dial reduction;
1 uv for 10 DB SN sensitivity; ANL, and other out-
standing features usually costing more than
$250.00. Size: 83" x 15%2" x 9", Approx. 25 LB.
less speaker.

ORDER # XM228 ($7.00 monthly on Charg-A-Plan)
cash $149.50

EE O W O O W W e e . '
WORLD RADIO LABORATORIES, INC.
3415 WEST BROADWAY I
COUNCIL BLUFFS, IOWA 51501

I Phone 328-1851 I
Leo, rush Receiver model ____ at your special
price of $ ( ) check enclosed ( ) charge I
Quote trade-in allowance on my () Send

| info on Charg-A-Pian. i

I Name — call I
g S e
City DN N PRS- s
B B = = O O O O O . l

For further information, check number 59, on page 110
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send today for
your 444-page

ALLIED

1964 CATALOG

world's largest
electronics catalog

BIGGEST SELECTION
BIGGEST SAVINGS

EVERYTHING IN ELECTRONICS FOR THE AMATEUR

gef every ham
buying advantage

LARGEST SELECTION

ALLIED stocks the station gear you
need —at lowest, money-saving
prices. Same day shipment from
the world’s largest stocks.

HAM-TO-HAM HELP

Our staff of more than 60 licensed
hams goes all-out to give yvou the
personal help you want. Whether
you write, call, or visit our Ham
Shack, you’ll like the friendly in-
terest and attention you always
get at ALLIED,

EASY TERMS
Take full advantage of the ALLIED
Credit Fund Plan.

ALLIED RADIO

serving the Amateur for 43 years

e Ham Receivers and Transmitters
» World’s Largest Stocks of Station Supplies
e New Build-Your-Own Ham Knight-Kits®

' e Citizens Band 2-Way Radio

e Electron Tubes and Semiconductors
¢ Test Instruments and Meters

¢ Everything in Stereo Hi-Fi

e Tape Recorders and Tape

e Everything in Electronic Parts,
| Tools & Technical Books

SEND FOR YOUR COPY TODAY

F---------------- ALLen =
] ALLIED RADIO, Dept. 12.C Nl |
J 100 N. Western Ave., Chicago 80, Iil. g - i
i Send FREE 1964 ALLIED Catalog i
! ¢
i i
| Name I
i t
! Address & i
: :
: City Zone State [

| T L Y oy Sy —————

For further information, check number 60, on page 110
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RCA silicon transistor 2N2857 delivers very high signal gain with amazing
low noise figure—in receivers/converters operating up to 1000 Mc

For the amateur doing serious work in the world above 30 Mc, RCA-2N2857 -

opens new possibilities in receiver/converter performance at VHF and UHF. R
Operating in a 30-or 60-Mc if amplifier, for example, this remarkable npn

silicon transistor can deliver a noise figure as low as 2db (V,=6V; 1,=1_ :

R, =400 ohms). And in 450-to-30Mc converters, the 2N2857 can produce signal

gains as high as 15db—with as little as 7.5 db noise figure! Power dissipation

capability is 300 milliwatts at 25°C case temperature. Noise figure variation is

only # 0.5db over a temperature range of —40° to +100°C. - -
Designed for UHF, specified for UHF, and 100% -tested for UHF, RCA-

2N2857 offers a performance level in amateur UHF receiver equipment never

before achieved by a commercially available silicon transistor. It can be operated  How to Build a Very Low-Noise

as an amplifier to 1000Mc—and as a common-base oscillator to 1500Mc. UHF Transistor Amplifier
Complete construction details

and circuits are worked out for
Available from your Authorized RCA Distributor you in HAM TIPS. Vol. 23 No. 4.

Free, from your RCA Distributor.
F Or write: Commercial Engineer-
I" g x ing, Sect. . c15Mm, RCA Electronic
1.

f . . C ts Devices, H £
(K The Most Trusted Name in Electronics o new jercey, oo Har
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