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THE ONLY TUNABLE
VHF CONVERTER,
MODEL VHF 126

VHF pioneers designed and built this
versatile VHF Converter. It will ex-
tend the range of ony communications
receiver through the 6, 2 and 14
meter bands. All bands ore tuned
with equal ease since the 50mc tuner
does the tuning for the higher bands
in the same way it tunes the 50mc
band. Sensitivity V4 microvolt with
very low noise figure. Built-in power
supply. Simple to install and requires
no circuit modification to select either
VHF or standard communication
ranges. Designed and manufactured
to the requirements of costly astron-
omy receivers,

Experience the finest VHF recep-
tion, everl. . .$239.00 Amateur Net,

RMe
DX COMPUTER

division of Electro-Voice, Inc.
.

RME DB23 PRESELECTOR...

improves the performance of any re-
ceiver. Three 616 twin triodes are used
as neutralized push-pull stoges in a
unique combination of selective and
wide band RF amplifiers. You get a
minimum gain of 20 db throughout all
ham bands from 3.5 to 30 me, ond
signal-fo-noise improvement can be as
much as 7.5 db aver that of the
receiver alone. Input circuits are accu-
rately matched to any standard type
antenna. Operation is simple; merely
set band selector and adjust peaking
control for maximum: signal. . .$49.50
Amateur Net.

Electto

BUCHANAN,

CHECK ANY RECEIVER,
THEN CHECK
THE RME 4350A.

It has everything you want and need.
Study and compare these features usu-
ally found in only high-priced re-
ceivers. Efficiency concentrated for
ham bands only. IF curve is 2.8 ke
wide without crystal, down to 100
cycles with crystal. Sensitivity one
microvolt with low noise figure, Dual
conversion for image rejection of at
least 54 DB. Six-pound cast panel
with heavy gauge steel chassis and
cabinet gives maximum stability.
100 ke crystal calibrator. Single duak
speed dial for easy tuning. Engineered
for maximum performance on $$B,
CW and Phone. Ideal for contests and
DX under all receiving conditions.
FCDA Item R-16. $249.00. .Amateur
Net. - Mode! 4302 Matching Speaker
$17.50 Amateur Net.

°
orce

MICHIGAN

Write Dept. 89-Q for free literature on RME equipment—built by hams, for hams,
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GOOD REASONS FOR

ADVANCED SSB
PERFORMANCE N
IN

/
/
/
/
/
/
!

RF FEEDBACK
FREQUENCY STABILITY —
MECHANICAL FILTERS
LIGHTWEIGHT
ONE KC DIVISION ON ALL BANDS
MORE QSO’'S PER KC—
DUAL OR SINGLE PTO CONTROL
OPERATING AND FRONT PANEL SIMPLICITY
AUTOMATIC LOAD CONTROL—

Unsurpassed frequency stability is
achieved through a Jow frequency variable
oscillator, tunaile over the same range
for all bands. Each PTO is individually
temperature compensated. Crystal
oscillator used for high frequency

| heterodyning.

The Collins 328-1 Transmitter uses a 2.1
kc Mechanical Filter with steep skirted
frequency response on both sides of
the selectivity curve. Limits the bandwidth
to only that required for good
| communication.

[Automatically keeps the signal level
adjusted to its rated Peak Envelope Power.
Result—an increase in average talk
power. Reduces distortion products to

COMPLETE STATION COMPATIBILITY

These are the outstanding features that

| 2 negligible level.

make Collins S/Line the advanced

system for amateurs. For maximum talking power and greatest operating
convenience, specify Collins S/Line. See your nearest Collins distributor today.
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1st Planet
Contact

56 MILLION RADAR

Man’s first interplanetary radar contact—a 56
million mile transmission from Earth to the
planet Venus and back — was made on February
10, 1958. The final amplifier of the Massachu-
setts Institute of Technology space radar that
made the contact was an Eimac super-power
klystron. The range achieved was a hundred-
fold increase over previous contacts with the
moon. Eimac-tubes have played an important
part in setting many DX records in the past,
but, for the moment, this tops them all.
There are still plenty of opportunities for
setting amateur DX records on this planet,
though. And, chances are good they’ll be set
using Eimac tubes. Amateurs who have used
Eimac tubes know they're the world’s finest
tubes for exceptional performance, reliability

4
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CONTACT... SOME DX!

and ruggedness. Advanced Eimac design and
production techniques that make possible tubes
like the Venus-bounce klystron, are also re-
sponsible for the fine line of Eimac power tubes
for amateur use. Conservative Eimac tube
ratings give exceptionally long tube life and
thus more watt-hours per dollar.

Next time you start making plans for a
homemade rig look at the advantages offered
by Eimac power tubes. You'll find Eimac tubes
in the finest commercially-built equipment too.

Eimac Klystron final amplifier ot Millstone Hill Radar site.

EITEL-McCULLOUGH, INC.
SAN CARLOS, CALIFORNIA




It pays to insist on

- PR crystals

STANDARD OF EXCELLENCE SINCE 1934

AMATEUR TYPES

Rugged. Low drift,

SPECIAL TYPES

Type Z-1 Aircraft

3023.5 Kc., .005%.....$3.45 Net

Type Z-1, MARS and CAP
(fficial assigned frequencies in
the range. Calibrated to .005%.
1600 to 10000 Kc......... $3.45 Net
Type Z1, TV Marker
Channels 2 thru 13..$6.45 Net
4.5 Mc. Intercarrier,

0195 v $2.95 Net
5.0 Mc Signal Generator,

01 e $2.95 Net
10.7 Mc. FM, IF,

W01 Do ececeamnmncamnnae ~-$2.95 Net

Type 2XP

Suitable for converters,
dimensions as Type Z-2.

1600 to 12000 Kc., (Fund.) £5 KCummroorercomesensorses $3.45 Net
12001 to 25000 Kc. (3rd Overtone) *+10 Kc........... $4.45 Net

experimental,

ALL PR CRYSTALS ARE UNCONDITIONALLY GUARANTEED.
ORDER FROM YOUR JOBBER.

40, 80 and 160 Meters, PR Type Z-2

fundamental oscillators.
power output. Stands up under maximum crystal currents. Stable,
long-lasting, hermetically sealed; %3500 cyclesemmmmn $2.95 Net

24 to 27 Mc., PR Type Z-9A

Third overtone; multiplies into_either 2-meter or G-meter band;
hermetically sealed; calibrated 24 to 27 Mec.,, =3 Kc.;

50 to 54 Mc., PR Type Z-9A

Fifth overtone; for operating directly in 6-meter band;
metically sealed; calibrated 50 to 54 Mec, ®15 Kec.;

COMMERCIAL TYPES

Commercial Crystals avaifable from 100 Kc. to 70 Mc. Prices on Request.

etc. Same holder

High activity and

050" pins.

$4.95 Net

her-
.050" pins,
$6.95 Net

Type Z-9R, Citizens’ Band
and Radio-Controlled Objects
(O fficial frequencies in Citizens’
band (27 Mec. range) and for Radio-

(nn’rrolled objects. Calibrated to
005D e $2.95 Net

VHF Type Z-9R, Aircraft

For Lear, Narco and similar equip-
ment operating in the 121 Mec. re-
gion, rcquxrmg cry stals in 30 Mec.
range. Each... ..$4.95 Net

Type Z-6A,
Frequency
Standard

To determine band
edge. To keep the
VFO and receiver
properly calibrated.

100 Ke. .. $6.95
Net

Z-6A

Silver
Anniversary
Year
1934-1959

PETERSEN RADIO CO., Inc. 2800 W. Broadway

BI.UFFS

COUNCIL

IOWA

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




Section Communications Managers of the ARRL Communications Department

Reports Invited. All amatenrs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL official elected by members in each Section.
Radio club reports are also desired by SCMa for inelusion in QS7', ARRL Field Organization station agpointments are

available in the areas shown to qualified League members holding Canadian or FCC amateur license,

ieneral or Condi-

tional Class or above. These include ORS, OES, OPS, 00 and OBS, SCMs also desire applications for SEC, EC, RM and
PAM where vacancies exist. OES appointment is svailuble to Novices and Technicians.

Bustern Pennsylvania
Maryland-Delawure-D, ¢,
Southern New Jersey
Western New York
Western Pennsylvania

W3ZRQ
WIEQK
K2BG
K2HUK
W3UHN

ATLANTIC DIVISION.

Allen R. Breiner 212 Race St.

Arthur W, Plummer 3504 Rexmere Rd.
Herbert C. Brooks K00 Lincoln Ave.
Charies T, Hansen 211 Rosemont Drive
Anthony J. Mroczka 475-5
CENTRAL DIVISIO]

" Hiinols
indiana
Wisconsin

Wy TQ('
WUKQB

Tamaqua
Balltimote 18, Md.

P
Buﬂalo 28
TDonora

Edmond A, Metzger 1520 South 4th 8t,
Arthur G, Kvans 823 North Bosart
(ieorge Wolda 2103 South 9 8t.
DAKOTA DIVISIO)

North Dukota
South Dakota
Minnegota

WOHVA
WPRRN
WoKJZ

Springfield
Indignapolis
Manitowoe

H(u' Id A. Wengel K21~ 14 h 8t.
W. Sikorski 1900 8§, Menlo Ave,
Mrs Lydia 8. Johnson 1258 Van Buren 8t.

Arkansas
Louisiana
Mississippl

‘Tennessee

WBZZLY
WHEMO
W5EHH
WHUIO

Bismarck
Hioux Falls
St. Paul 4

8t.

DELTA DIVISION. y
Ulmon M. Goings P. O. Box 207
Thomas J. Morga 3409 Beaulieu 8t.
John Adrian Houston, sr. 114 North First Ave.
R. W. Ingraham 105 West Park Drive
GREAT LAKES DIVISION.

— Kentucky
Michigan
Ohio

WASUL
WsEFX
WEBAL

Osceola
Metaire

¢ leveland
hlngsport

Robert A. Thomason 826 Eastwood Drive

Ralph P, Thetreau 27209 W, 8ix Mile Road
Wilson E. Weckel
HUDSON DIVISIO

New York
N. Y.L & Long Island
Northern New Jersey

W2EFU
W2TUK
W2ZVW

2118 Tuscarawas 8t., W.

Owensboro
Detrolt
Canton §

Ceorge W. Tracy

Harry J. Dammls

KEdward Hart, jr. 51 Wa.shlngton
MIDWEST DIVIS

lowa
{ansag

Missouri

Nebraska

NS
WQ)BUL
WOEXP

1138 l\orth Country Club Drive
REL}Y 1, Arbor Lane, Dix Hillg

Schenectady
Huntington, L. L.
Phillipsburg

10,
‘Russell B. Marquis 807 North Fitth Ave,
Raymond E. Baker 1014 Lincoln St.
. Q. Gosch 711 8. Oakland 8t.
Charles E. McNeet Route 3, RFD

C‘onnecticut

Maline*

kiastern Massachusetts
Western Massachusetts
New Hampshire
Rhode Island

Vermont

W
W
w
w
w1
w
W

Marshalltown

hb Cit;
North Platte

NEW ENGLAND DIVISION.
Vietor L. Crawford R
Charles ¥. Lander 89 Crestmont R

B rauk L. Baker, jr, 91 Atlantic 8t.
John F. Lindholm 7 Harding St.
Robert H, Wright 1% Pine 8t,

Mrs, June R. Burkett 172 Ferris Ave,
Harry A. Preston, jr. 10 Cherokee Ave.
NORTHWESTERN DIVISION.

Alagka*
idaho
Montana

Oregon
Washington

KL7BZO

WIGGV
WINPV/WXI Vernon L. Phillips
W7JDX

W7PGY

D 5, Stadley dl.{ough Rd.

Danbury
’\Jorth Quincy 71
I ltc

Kssex Jet.

Kenneth k. Koestler 2005 Sunrise Drive
Mrs. Helen M, Maillet Route 1, South

B 97
Hubert R. McNally 908 8.K. Madison 8t,
Robert B, Thurston .700-315t Ave.,, N.E,
PACIFIG DIVISIO

Hawail

Nevada

%anta Llara. Valley
Fast

HSan B rancisco
Sacramento Valley
San Joaquin Valiey

KHEAED
W7VIU

K6DYX
WeOJW
KG6ANP
wWBGDO
WeJPU

Anchorage
Pocatello
Harlowton
Portland 16
Heattle 15

Samuel H. Lewbel PO, Box 3564
s Box 1025

Charles A. Rhines

W. Conley Smith 67 Cuesta ‘Vista Drive
B.w., Southwell 200 South Seventh 8t.
Leonard R. Geraldi 1500 Layuza Ave.
Jon J. O'Bri l n 3417 6th A

Ralph 8aroyan 6204 B. Townsmd Ave.

North Carolina
sSouth Carolina
irginia

(3
‘West Virginia

WARRH
WAGQV
WAKX

WEPQQ

Honoluiu
Filko

Monterey
D

on
San Francisco 12
Bacramento
¥resno

—ROANOKE DIVISION,
B, Riley Fowler Box 14
Dr, J. Q. Dunlap i u Box 447
John Carl Morgan
Albert H. Hix 1013 Belmont $t.
ROCKY MOUNTAIN DIVISION.

Colorado
u

)
New Mexico
Wyoming

WOBWJ
W QW’H

K5DA.
W7AMZU

¢/0 RadioStation WFVA, Box 269

Morganton
Rock Hill
Fredericksbul

Forest Hills, Charleston 4

C'arl L. Smith 1(170 Locust 8t.

’{ﬂomgxs H. Mlller 2
an 8. Hargett

L. D. Branson 342 Bouth B

SOUTHEASTERN DIVISION.

Alabama,
Eastern Florida
Western klorida

Gieorgia
West Indies (Cuba~-P.R.-V.L} KP4D.

Canal Zone

Denver 20
?alt Lake City
C aspcr

W4HKK
W 4KGJ

W4RKH
wac! FJ

Clarke A. Bimrms, jr,
John ¥. Porter
Frank M. Butler, ir,
Willlam F, Kennedy
William Werner

KZ5RV Ralph E. Harvey

i.08 Angeles
Arizona

HBan Diego
Santa Barbara

WHJQB Albert . Hill, jr,
w701 Cameron A, Alien
WELRU Don Stansifer
K6CVR Robert A, Hemke

Northern Texas
Oklahomg
Southern T'exas

WiaBNG
W5DRZ

SDR!
W5QEM Roy K. Kggleston

AMaritime
Ontario
Quebec

Alberta
British Columbia
Yukon

M unltoba.
Haskatchewan

E. kg
Richard W. Roberts
C. W, Skarsteds,

Ciordon W. Hollingshead
Peter M. Mclntyre

James A. Elllott
Lionel O'Byrne

VEIWB b,
VE3NG Ri
VE2DR
VE6VM
VEWT

VELLR
VESLU

*(Offieial appointed to act temporarily in the absence of a reguiar official,

SOUTHWESTERN DIVISION
681 No Miilard Ave,
1020 East Maryiand Ave.

WEST GULF DIVIS

. (.ANADIAN DIVISION
R. R. 3

16 Rosemary R

Box 7295, Ludlam Branch

28 Houth Eiliot

Rd.
1687 Falrway Hlu Drlve, 8B,

563 Ramon Llov
Box 15

M{)ntgomery

55
Fort Walton Beach
Atlanta 17
Urb, Truman

Rio Piedras, P. R,
Bualboa Heights

4427 Pescadero
728 W. Mission

Rialto
Phoenix

Han Diego 7
#anta Barbara

ION
4515 Calmont
P, O, Box 23
1109 Vernon Drive

¥ort Worth 7
Pond Creek
Corpus Christl

170 Norton Ave.

62 8t. Johns Rd.

108 Hudson Rd,
981 West 26th Ave,

190 Oakdean Blvd.

ot. Stephen, N, B,
Willowdule, ‘Toroato, Ont.
Pointe Claire

Montreal 33 P. Q.
Calgary, Alta.
Vancouver, B. C.

Ht. James, Winnipeg 12
‘Rowatt




350 WATTS
P.E.P.

Here is the TMC Model SBT-350B
Sideband Transmitting System
using our PAL-350 Linear Power
Amplifier, the SBE-2 Transmitting
Mode Selector and the Model
PMO-2 VFO. The system mounts in
a single 40 inch rack-type cabinet
and is provided with all the
necessary cables, connectors,
hardware, inter-connections and
harnesses for instant operation.
The output power is 350 watts
P.E.P. and is continvously tuned
from 2-30 Mc.

Write
for TMC
Bulletin 220.

The TECHNICAL MATERIEL CORPORATION

IN CANADA Moia Office: MAMARONECK
TMC Canada 1td | Ottawo, Ontotio NEW YORK




e AMERICAN

RADIO RELAY

LEAGUE, ic.,

is a noncommercial association of radio amateurs, bonded, for

the promotion of interest in ‘amateur radio communication
experimentation, for the relaying of messages by radio, fo ]
advancement of the radio art and of the public welfare, for the

representation of the radie amateur in legislative mafters, dnd for

the maintenance of fraternolism and o high standard of conduet.

Itis on incorporated association without Qapifo‘l stock, chartered :

under the laws of Connecticut, Its offairs are governedv by o Boart;{
of Directors, elected every two years by the general membership,

The officers are elected or appointed by the Directors. The League "
is noncommercial and no one commerciclly engaged in the many-
facture, sale or rental of radio apparatusi is elrglble to membershnp

on its board.

*Of, by and for the amoteur,” it number's within its ranks practi-
cally every worth-while amateur in the nation and hus a history of
glorious achievement as the standard-bearer in amateur affairs.

Inquiries regarding membership are solicited. A bona fide"
interest in amatevr radio is the only essential qualifi cchon, owner—

ship of a transmitting station and knowledge of the code are not
prerequisite, aithough full voting membershnp is grqnied oniy to
licensed amateurs,

All general correspondence should be addressed to the admmcs-” v

trative headquarters at West Hartford, Connecticut,

Past Presidents )

HIRAM PERCY MAXIM, WTAW, 1914-1936
EUGENE €, WOODRUFF, WECMP, 1936-1940
GEORGE W. BASLEY, W2KH, 1940-1952

Officers
President . . . . . . .
Moorhead, Minnesota

First Vice-President . . .
» P.O. Box 586, Odessy, Texas

Vice-President | . .. .FRANCIS E. HANDY, W1BDI
38 Lo Salle Rocsd Wesf Hartford, Connecticuf |
Vice-President . . o+ PERCY €. NOBLE, WIBVR

37 Broad Sf‘, Westﬁel_d Mossqchusem

Secretary . . . AR R BUDF.ONG WIBUD
38 La Sclle Rood West Hartford, Connecticut
Treasurer ., N

38 La Scl!e Roc:d Wesf Hortford Connécticut

t'o'bt

Generaf Manager . . . 00
Communications Manager . |
Technical Director . 7.7 ...
Assistant Generaf Manager ",/ ":
Assistont Secretfaries . . .PERRY, F. WILLIAMS, W1UED
' | .GEORGE STEVANS, JR., K6SNA
38 La Salle Road, West Hartford, Connecticut

‘e & # o @

General Counsel <+ PAUL M. SEGAL
816 Connechcuf Ave., Wushmgton 6, D.C,

.GOODWIN L. DOSLAND, WﬂTSN

_WAYLAND M. GROVES, WSNW

:DAVID H, HOUGHTON .~

LA L BUDLONG, WIBUD *:
JFRANCIS E. HANDY, W1BDI "]
.GEORGE GRAMMER, WI1DF 7

JOHN HUNTOON, WILvQ

DIRECTORS

Canada

ALEX REID. .....
240 Logan A
Vice-Director: Willlam R. Savag
%33 10th 8t. N, Lethm‘ldge, Alta.

Atlantic Division

CROSSLEY...ooinines W3YA
1.1, Penna. 8tate Uiniversity
“Btate C ‘ollege, Pa.
Vice-Director: Charies . Badgett......W3LVF
928 Caniff Place, Columbus 21, Ohio

Central Division
JOHN (3 NOYLE. .....iiereeiininss WIGPI
4331 N. Wildwood Ave., Mllwmukee 11, Wis.
Trice-t. Atrertor Philip B2, Haller. . ... ..... WOHPG
0 8. Tripp Ave,, Lhic'uzo 29, Ui

GILBDRT L.
ept. of

Dakota Division

ALFRED M. GOWAN.
1012 8outh Willow Ave,,
Vice-1)trector: haries (i, Compton

..... WﬂBUO
1011 Fairmount Ave,, st. Paul 5, Minn.

Delta Division

VICTOR ! ANFIELD. .. ........cc0vee W5BSR
x 965, Lal\e Charles, La,
Vtce-l)irecmr Sanford B, DeHart, .. ..., W4RRV
227 8. Purdue Ave., Oak Ridge, Tenn,

Great Lakes Division
JOHN H, BRABB..,.....co0vuvesrcnns WERSPF
708 Ford Bldg,, Detrolt 26, Mich,
Vice-Director: Dana Ii, Cartwright. ... ... W8EUPB
2979 Ohservatory Ave., Cineinnati 8, Ohio

Hudson Division

MORTON B. KAHN. .. ... ... .u. 2KR
22 Bireh Hill Rd.. Great Neek, N. Y,
Vice-Directnr: Lioyd I, Manamon...... W2VQR
700 Seventh Ave,, Asbury Park, N. J.
Midwest Division
ROBERT W DENNISTON........ WONWX
3ox 631, Newton, Iows
Vice-Director: Surmner H, Foster...,.... woGQ

2315 Linden Dr,, 8.E,, Cedar lmpids. Towa

New England Division

MILTON ¥. CHAFFEE, .., ........ . WIEFW
£3 Homesdale Ave., bouthlnrzton Conn,

Vice-Irirector; Carminge A, Polo. ... ....... W1sJo
17 Park 8t., West JLu en 16, Conn,
Northwestern Division
R. REX ROBERTS W7CPY
£837 Park Hill Trive, Billings, Mont.
Vlcefl)'trprmr Harold W, Johnston. .. ..., WiPN

2727 Belvidere Ave., Seattle 8, Wash,

Pacific Division

HARRY M ENGWICHT, .......... ... WBHC
770 Chapman, San Jose 28, Calif,
Vice~1 rector: Ronald G, Martin. . ......,. W6zl

4212 Berrendo Drive, Sacramento 25, Calif.
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“It Seems 10 Us...”

GENEVA PROPOSALS

The first official word on the views of other
countries toward possible changes in the
world’s regulations has now been pubh%hed in
the form of a “Book of Proposuls’” issued by
the International Telecommunications Union.
Unfortunately, several countries did not meet
the publication deadline for filing their pro-
posals and so the book ~- desplte 1ts bulk of
fw
However, with the speciﬁc caution that there
may later be other proposals of concern to the
amateur radio service, we can briefly sum-
marize the highlights appearing in the first ma-
terial received. We shall treat only proposals
appearing to affect major amateur bands.

"The band 3500-4000 ke. is not — and never
has been — a worldwide amateur assignment.
In the Furopean-African area, only 3500-3800
is available to the amateur service at the dis-
cretion of national administrations, shared
with fixed and mobile; in Asia-Oceania the
figures ure 3500-3900, on the sume sharing
basis. There are three proposals so far received
to alter this arrangement. Australia wants to
split the band with 3500-3700 for amateurs,
the rest for fixed and mobile. India thinks a
total of 10 ke. somewhere in the lower portion
would be adequate for amateurs! Russia sug-
gests that 3500-3650, still shared with fixed
and mobile, would sutlice. These proposals deal
with regional allocations, we point out, and do
not necessarily affect the status of the hand
in this portion of the world.

At 7 Me., it is no surprise to learn that
a number of countries — as at Cairo in 1938
and again at Atlantic City in 1947 — wish to
expand broadeasting assignments at the ex-
pense of our 40-meter band. Outside of North
und South America, the exclusive amateur por-
tion is currently, and has been for the past
twelve years, only 7000-7100 (50 ke. more in
South .Africa); 7100-7150 is theoretically
shared between amateur and broadecasting but
practically of no amateur use, and the top half
is broadecasting exclusively. For the Geneva
conference, Australia, Belgium, France, India,
Italy, Japan, Netherlands, Poland and the
11.8.8.R. have ull indicated their intentions of
either (1) bringing North and South America
under the sharing arrangement existing else-
where or (2) at least deleting 7100-7150 ke.
sharing in their areas.

Australia and India are the only countries
so far whose proposals impinge on 14 Megs.
Australia would cut off the top 100 ke., and
India would take 50 ke. more, both arguing
that the fixed service badly needs more space
in this portion of the spectrum,

No country, so far, proposes any change at
15 meters.

For 28 Me. Australia, after taking potshots
at lower frequency bands as mentioned above,
proposes to put us back at 28-30 Mel A coali-
tion of France, Belgium, Italy and the Nether-
lands, however, wants to cut the amateur band
to 28-29, with the rest for fixed, and Japan
would like to use the top portion for fixed in its
own country only.

Higher frequencies are largely regional in
nature, of eourse, and so far no proposul has
been published which looks ominous, though a
number of suggestions have come forward for
rearrangement of microwave bands, including
ours. In non-allocations matters there are a
few proposals for minor amendments of Article
42 dealing with the amateur service, but none
of serious practicul import to us.

It is impossible to sum up at present what
all this means; the material is simply not
sufficiently complete. Also, let us point out
again that these are merely the initial proposals
of the countries concerned, us part of the
specified routine preliminary conference pro-
cedure we have been through many times be-
fore, and they may or may not get any meuasure
of support at the conference itself. But perhaps
by next month’s issue deadline we shall have
supplementary material from enough addi-
tional countries to present a reasonably com-
plete summary.

By the time that (September) issue reaches
you, the League’s delegation will have left for
Geneva, but we'll have regular reports in
ench subsequent issue and of course special
interim communiques to the ARRL Board of
Directors if developments warrant.

EXTRA CLASS STATUS

Kver since the Federal Communications
Commission abolished the requirements of an
advanced grade of amateur license as a con-
dition to use of certain bands with voice emis-
sion (an action which the League vigorously —
but unsuccessfully -— opposed), the ARRL

(Continued on next page)
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Board of Directors hag attempted to rebuild
gome sort of incentive program into the ama-
teur licensing structure. This effort has not
borne fruit. Perhaps it is largely because the
incentive to upgrade one’s ability for the pur-
pose of attaining a higher class of license must,
in practice, consist of additional privileges; and
since by the (Clommission’s earlier action all
privileges were made available to all amateurs
(except Novice and Technician), this approach
would have required withdrawing certain op-
erating privileges from a considerable number
of amateurs, and was therefore felt to be im-
practicable.

All this time the Amateur Extra Class li-
cense has existed in the Commission’s rules
hut, being of little more use than a certificate
of merit, it has received practically no atten-
tion from the amateur body. Apparently simi-
larly concerned with the situation, FCC has
now issued a Notice of Inquiry reproduced
on page 67 of this issue, which solicits sug-
gestions as to how our rules might be changed
s0 as to make the Amateur Extra Class license
one of more meaning and prestige. The Com-
mission is receptive to any idea on the subject
except one which, as stated in the Notice, it
has considered before and rejected. The dead-
line for comment is September 15.

Gy o o rg P pegg P g ey e P
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(See page 63)

COMING A.R.R.L. CONVENTIONS

August 15-16 — Pacific Div., Honolulu

Aungust 22-23 — Central-Midwest Divi-
sions, St. Louis. Mo.

September 5-6 — N, E. Division, Hartford

Sept. 5-7 — Maritime Province., Halifax,
Nova Scotia

October 3-4 — Roanoke Division, Rich-
mond, Va.

Oct. 17-18 — Ontario Province, London,
Ontario

OUR COVER

The red banner across the cover of this
month’s issue calls attention to an impor-
tant milestone in amateur ptoneering. For
further details, see W1HDQ’s report on
page 68. Incidentally, since Ed wrote his
report, KHBUK aud W6NLZ did it again,
on June 30, and this time KH6UK was
also heard by W6WSQ. The antenna on the
cover is KH6UK’s. Our lead story (eyes
right) describes u parametric amplifier that
was in use on these California-Hawaii
tests.
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CENTRAL-MIDWEST DIVISION
CONVENTION

St. Louis, Missouri — August 22-23

A combined Central-Midwest Division ARRL
Convention will be held in St. Louis, Missouri,
Saturday and Sunday, August 22-23, The Chase
Hotel, across from Forest Park, is convention
headquarters. The hidden transmitter hunt and
radio control demonstration will take place in
Forest Park. The Convention is sponsored by the
radio clubs of the Greater St. Louis area, with
clubs in Missouri and Illinois participating.

The Convention begins on Saturday, August
22, with registration at 8 a.M. and a general
assembly set for 1 p.a1, A full schedule of meetings
is planned to include DX, traffic, S8B, VHF,
RTTY, MARS, RACES and YLRL. A Wouff
Hong Initiation will be held midnight Saturday.
FCC amateur exams are scheduled all day Fri-
day, August 21, and 9 a.m. to 1 p.M. Saturday.

Among the personalities will be Goodwin L.
Dosland, W@TSN, President, ARRL; George
Hart, WINJM, National Emergency Coordina~
tor, ARRL; Lt. General Francis H. (Butch)
Griswold, KBDWC, Vice Commander-In-Chief,
Strategic Air Command; John G. Doyle, W9GPI,
ARRL Director, Central Division; Robert W.
Denniston, WEINWX, ARRL Director, Midwest
Division; C. E. Dewey, W8BLM, Deputy Diree-
tor, Communications Office of Civil Defense Mo-
bilization; B, C. Simpson, RMC, K9BKS; W. C,
Campbell, and W. B. Wright, K9KND.

Bud Drobish, WIQVA, will discuss his ex~
periences in the operation of communication gear,
including equipment aboard the MATS aircraft
“Qperation World-Wide”” using W8OLJ.

‘The convention committee urges hams to bring
the whole fumily — baby sitters and a nursery
will be available.

Pre-registration, by mail, including the Satur-
day night banquet and a Sunday luncheon, will
be $10.50, without meals, $4.00. Hotel Conven-
tion registration only, is $5.00, and with banquet
and luncheon tickets, $12.50. Pre-registration
deadline is August 7. Send Convention registra-
tions to The Amateur Radio Convention Com-
mittee, Ine., 317 North Meramee, St. Louis 5,
Missouri.

NEW ENGLAND DIVISION
CONVENTION

Hartford, Connecticut — September 8-6

The Hartford County Amateur Radio Associa-
tion will present the first convention in Harttord
in more than 20 years Labor Day week end,
Sept. 5 and 6. Many special features are being
planned to make this a memorable affair. Festivi-
ties will get underway with an informal precon-
vention party Friday night, to be followed by
two days of general sessions, special-interest
luncheons and breakfasts, contests, technical
programs, transmitter hunts, FCC exams, a
Saturday-night party and a grand banquet

(Continued on page 158)
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The projects W6 AJF describes here were
undertaken at a time when little or
no practical information was available
that would enable an amateur to build
working models of these new devices.
The reader, on the other hand, has the
benefit of the work of Bateman and Bain,
detailed in a four-part series in Decem-~
ber, 1958, through March, 1959, QST,
to help him understand what early-bird
W6AJF had to find out for himself. A
careful reading of the articles by W1.10
and WLLTU is recommended as prepara-
tion for this one, particularly to the new-
comer to the parametric-amplifier field.

Working Toward Lower Noise

Figures in Reception at

144, 220 and 420 Mec.

BY FRANK C. JONES,* W6AJF

Experimental Parametric Ampliﬁers

IKE many other amateurs who have made a
L specialty of long-distance v.h.f. and w.h.f,
work, the writer was extremely interested
when news of the parametrie, mavar or reactance
amplifiers began to appear in print. But like
other amateurs (and most of the professionals,
too) we had only vague notions of how to put
the new devices to practical use. After many
hours of experimentul work with a varactor
diode from Microwave Associates, practical ideas
began to emerge.

Many days were wasted in some of the early
tests, as almost no experimental information was
available. Learning about these new techniques
hud to be done the hard way, at the expense of
much sheet metal, broken plunger-type trimmers,
coax fittings and even one varactor diode. This
cost. of being early in a new field was well worth
the effort, however, for at this writing we have
one good amplifier on 144 Me., a better one on
220 Me., and a couple of good 432-Me. units.
Further work on 432 Mec. and a (296-Mc.
project are planned.

Some Preliminary Findings

Lowest noise figures and best amplification
were obtained with a varactor diode in an
amplifier, rather than an up-converter. Tests

* 850 Donner Ave., Sonoma, Calif.

The 220-Mc. parametric amplifier
ready for use at WGAJF. Regulated
power supply, left, is for the pump
oscillator, in the small box at the rear.
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were made at 144 Me. with up-conversion to 432
and 1296 Mec. The 432- and 1296-Mec. receivers
had voise figures of 4 to 5 and 8 to 10 db., respec-
tively. This deteriorated the over-all noise figure
with the up-converter, so the final result at 144
Me. was never below 2 db. Since a noise figure
of 214 to 3 db. was already available with
several good 2-meter converters using tube
amplifiers, the up-converter didn’t offer much
improvement. The up-converter arrangement had
the added disadvantage of requiring a highly
stable pump power source,

On the other hand, & straight-through para-
metric amplifier apparently gets down under
1 db. at 144 and 220 Mec., and the pump stability
requirement is not nearly so severe as with the
up-converter, The up-converter is not, as regener-
ative as the amplifier, and it seems to depend
for its over-all signal gain on the extent to which
the signal frequency is up-converted. A 1296-Me.
receiver gives more gain from a 144-Me. up-
converter than does a 432-Me. receiver and,
despite the higher noise figure of the 1206-Me.
receiver, the over-all noise figure is about the
sare,

The over-all noise figure of an up-converter
system is given by




Interior of the 220-Mc. amplifier, with
the varactor and short pump line at the
far left. Signal input and output cou-
pling loops are the center of the line.
Note that the half-wave line, used in
the 220- and 432-Mc. amplifiers, is
mounted on insulating standoffs.

where #7 is the numerical value of up-converter
noise figure, /£ is that of the receiver used as the
i.f. system, and G is the gain of the up-converter
or amplifier, as the case may be,

One down-converter was built, with a varactor
diode and pump oscillator, but it showed a loss
in gain and a poor noise figure, when compared
to the up-converter system. Further up-converter
tests are planned here in the near future.

One That Didn’t Work — And Why

The first parametric amplifier for 14t Me.
built here used a silver-plated coaxial line,
with 2 %g-inch inner conductor and a 134-inch
outer conductor, about 12 inches long, shorted at
one end. A small tuning eapacitor and the varae-
tor diode were connected from the open end of the
inner conductor to the grounded shell, with a
blocking cupacitor in series with the diode. A
variable oscillator covering 250 to 350 Me. was
uscd as the pump, with a regulated plate supply,
variable from 0 to 90 volts. The best pump
frequeney within the ubove range was around 285
Me. Pump energy was fed in through a tap on
the line about one inch from the grounded end.
Coupling loops for the 144-Me. input and out-
put were about 3 inches long, mounted close
to the inner conductor and scries tuned with
small trimmers. Moderately good noise fgure
was indicated, but the unit was unstable and
very difficult to maintain in operation. Beecause
one idler frequency was close to the wignal
frequency the amplifier was very ineffective in
the presenee of auto ignition, line noise or other
external interference, and the system responded
to signals on the idler frequency nearly as well
ax to the desired ones.

These limitations seemed to eliminate as
undesirable the only type of circuit that had been
mentioned in amateur literature up to that time.
At 432 and 1296 Moe. this image effect might not
he troublesome, as external noise is far lower
there, and amateur QRM is not much of a prob-
lem.! On 144 or 220 Me., however, on-the-air
results were very disappointing, and the design
was of little use, other than to gain experience,

Practical Working Models

Then followed a long period of paper and sheet~
metal work on parametric amplifiers for 144 and
220 Me. The idea of a cvlindrieal couxial tank
was abandoned, #s a line built into a long box
of square eross seetion would serve equally well
and, if made with a removable side, would be
much more readily worked on. The line im-
pedance should be known for working out
practical dimensions. The impedance of a
eylindrical coaxial line is found from the formula

D
7Z = 138 logmi

The impedance of a line huilt in a long box
with sides equal to the diameter of a cylindrical
line has an impedance 10 to 15 per cent higher.
Use of a l4-inch inner conductor in a box 244
inches square results in a line impedance of about
140 ohms. Boxes 12 inches long and 214 inches
square were used in the 144- and 220-Me. ampli-
fiers deseribed herewith.

! Bateman and Bain pointed out in March Q87 that use
of a pump frequeney of twice the signal frequency funda-
mentally lmits the over-all noise figure to no lower than
3 dh,, though noise figure mensurements may make it
appear that much lower noise figure is being achieved.—#d,

The 144-Mc. amplifier uses a quarter-
wave line, with the inner conductor
grounded at the right end. Pump line
and varactor are at the left, with
signal input and output coupling
at the right end.
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Fig. 1—Curve showing normalized input reactance 2

versus length in wavelengths of short-circvited coaxiol or
parallel-line circvits. Xis the inductive reactance of the line
and Zis the characteristic impedance.

Four frequencies are involved in the operation
of the parametric amplifier: the signal frequency,
the pump frequency and two idler frequencies,
The idler frequencies are equal to the sum and
difference of the first two. The proper value of
impedance for each frequency must be present
for parametric amplification with & varactor
diode.”

A typical smateur design for 220 Mec. will be
deseribed, wsince the procedure outlined gave
reasonably good results when applied to actual
construction. A line impedance of 140 ohms was
chosen, as this could be made easily with avail-
able vomponents, as mentioned ahove. As a
starting poiut a pump oscillator frequency of
500 Me. was used. The upper idler frequeney was
then 500 plus 220, or 720 Mec. The lower is 500
minus 220, or 280 Mec. By a process of elimination,
the couxial line circuit shown in Fig. 2 was ar-
rived at.

A half-wave line was chosen for 220 Me. as the
two idler frequencies could be tuned more readily
with this design. One or more tuning capacitors
for the idler frequencies are placed across the
line circuit at the grounded or zero-voltage point

?The author appears to have used a more complex
approach than is necessary here. Theory and practice
indicate that only the lower of the two idler frequencies need
be considered in the design of a parametric amplifier.
The relatively low pump frequencies used by WBAJE
mmay account for the need for taking the upper idler fre-
quency into account in his experience. — Ed.

BAugust 1959

for 220 Me. These reflect smualler capucitances
across the open ends of the line, so only a guess
canl be made of the net eapacitance at the end.

The Microwave Associates MA~460A varactor -
diode had a “zero” capacitance marking of 6.6
puf. This plus 1 to 2 puf. from the small tuning
eapacitor gives about 8 puf. at the varactor end
of the line.

The inductive reactance of the short pump-
frequency line, in series with the diode ecapa-
citance to ground, cancels a small portion of
the diode capacitive reactance. For this reason,
the pump line should be short; perhaps an inch
or so for {44- or 220-Mc. amplifiers. The receiver
with which the amplifier is used must have
enough selectivity at 220 Me. to keep any 280-
or 720-Me. signals or noise from getting into the
first mixer. A few slug-tuned circuits at 220 Me.
should accomplish this,

In Fig. 1 is shown a curve which gives the capa-
citive reactance, normalized to the characteristic
impedance, required for resonance at the input
terminals of a short-circuited trunsmission line,
for lengths up to about one-quarter wavelength.
If an open-circuited line with equal eapacitunce
at each end is used, the length obtained from the
curve of Fig, 1 must be multiplied by a fuctor of 2.
The wavelength in inches for any frequency can

11,800 .
be calculated from the expression, ,7’ which
gives figures of 53.5 inches for 220 Mec., 42 inches
for 280 Me., 23.6 inches for 500 M., and 16.4

fi=1,
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Fig. 2—Voltage distribution and tuning points on a 220-

Mec. line 10 inches long, with a characteristic impedance

of 140 ohms. Idler frequencies of 280 and 720 Mc. result

from the use of a pump frequency of 500 Mc. and a signal
frequency of 220 Mc.
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inches for 720 Me. For a capacitance of 8 upf. at
each end of the line, the value of X at 220 Me, is
81 ohms, at 280 Me. 70 obms, at 500 Me. 40 ohms,
and at 720 Mec. 28 ohms, Each of these divided

X . .
by 140 gives the 7 on the vertical scale of Fig. 1.

Reading the values of line length from the curve
gives the length to a zero-voltage point from each
end of the capacity-loaded circuit.

The actual values plotted in inches in Fig. 2
are obtained by multiplying the wavelength
in inches for each frequency by the decimal
values of Fig. L. These were 5, 3.15, 1.0, and 0.82
inches, respectively, from each end, neglecting
end effects. For resonance in the 220-Me. band,
this line would be approximately 10 inches long.
To make Fig. 2, several vertical lines were drawn
10 inches long, or scaled into 10 equal parts. The
relative voltage or impedance at 220 Mec. is
shown as the dotted line with a null at the center.
Tuning the line to 220 Me. is done with a 3-uuf.
variable capucitor, Cy, in parallel with the diode
capacitance and, at the other end, by a 10-uuf.
capacitor, C'a. The null can be set at the exact
line center by ruwning (3 and Cs in opposite
directions when the coax line is being tested with-
out a pump oscillator in preliminary alignment.

Next, consider 280 Mec., a proposed idler
frequency. The unull will be about 3 inches
from each end of the 10-inch line, as shown in
the second line of Fig. 2. To make the 4-inch
middle section of the line become g shortened
half-wave ecircuit at 280 Me., capacitor (3 can
be added at the exuct center without affecting
the 220-Me. cireuit, if it is balanced properly.
This value of Cs can be calculated by the reverse
process, using Fig. 1. The two 2-inch sections
each side of the center are short~circuited lines

9
at 280 Me., having a length of B= 0.048\. From

X
Fig. 1, 0.048\ corresponds to at A value of 0.33,

and since Z = 140, X = 140 X .33 = 46 ohms,
or 12 puf. at 280 Me. Actually, the reactance of ('3
is one-half this value since it is tuning two line
sections in parallel so C'z = 24 uuf.

The same method can be used to calculate C3
in the third line at 500 Mec. Obviously, the same
value of C3 cannot be used for both 500 and 280
Me., so the 500-Me. function is moved up fo

the shorter line on the other side of the varactor,
as shown at the top of the left-hand drawing in
Fig. 2. A short line with a large tuning capac-
itance will offer enough impedance at the pump
frequency to function by varying the pump
oscillator power into this circuit. Either the lower
idler frequency or the pump frequency ecan be
moved to this short line, but in general it is better
to put the oscillator into the short line. If this

1
line is about 1 inch long, 86 = .045x, From

X
Fig. 1, 7= 0.3 and X = 140 X 0.3 = 42 ohms,

C4is thus equal to 7.5 uuf., including some capac-
itance through the varactor and the long circuit.

Consider the 720-Me. idler frequency. The
first null oceurs about 0.8 inch in from each
end of the [0-inch line. If it weren’t for (3,
which is needed for the other idler frequency,
the line would be nearly resonant since there is
approximately a half wavelength (8.2 inches af
720 Me.) between these nulls on the 10-inch
line. But the presence of €3 makes it necessary
to have a null at the center of the line so €3 will
have no effect at 720 Mec. Adding equal capac-
itances, ("4 and Cj, at the correct points will
tune the [0-inch line to 720 Me. by multiple
resonance. The distance from the end null to
the center is 5 — 0.8 = 4.2 inches, and half of

.. 42 . .
this is < = 2.1 inches. This length represents

2.1 ) . X
64~ 0.128\ and from Fig. 1, 7= 1.0. Thus.

X = 140 and C = 1.6 uuf. at 720 Mec. Doubling
this value for €' for tuning the two sections in
parallel gives (4 = (5 = 3.2 ppuf.

The effects of (4 and Cs on 'y and Cp, and
then on ('3, can be calculated, and amount tc a
slight increase in the effective capacitance at €y
and Cy. Thus in tuning €1 and s their values
would be set at about 14 uuf. less than originally
caleulated. (4 and Cp are physically so near the
null points at 280 Mec. that Cs would be only a
tiny bit less than calculated.

All this looks fine but several factors have been
neglected or their effects guessed at for simplifica-
tion. All tuning capacitors and even the varactor
have inductance in the leads or plungers. Fortu-
nately, this effect is small enough so careful ad-
justment of all capacitors and variation of the

The 432-Mc. amplifier has the pump

energy inserted near the center of the

half-wave line. Idler tank and varactor
are at the right of this photograph.
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Fig. 3—Dimensions of the 220-Mc. parametric amplifier.
The 220-Mc tuned circuitis a half-wave line. Pump energy
is fed into the short line at the top of the amplifier.

pump oscillator frequency will usually result in
hitting the magic spot of proper amplification at
low noise levels. If a high pump frequeney such
ag 1000 to 1400 Me. is used, the two idler fre-
quencies also wiil be very high and the capacitor
lead induetance will completely upset calcula-
tions. That is probably the reason why the 432-
Me. amplifier is still not completely satisfactory.

The dimensions of Fig. 3, based on the fore-
going calculations, have been found to make a
very good 220-Mec., amplifier. If the varactor
“zoro” capacitance is something more or less
than 6 puf. the dimensions may have to be
changed, since too much capacitance at ('; which
—- in effect, is across the varaetor — may prevent
proper “pumping.”’ More data and more varactor
diodes of different capacitances will have to be
tested to study this effeet. It would seem desirable
for the varactor capacitance to be around 4 to 6
or 7 ppf. for v.h.f. operation and 2 or 3 uuf. for
u.h.f, bands. The 432-Me. band is a little high in
frequency for a 6-uuf. varactor and perhaps it
would be easier to get a lower-capacitance unit
into operation ou this band.

The sketch in Fig. 3 gives the essential dimen-
sion and locations of capacitors for the 220-Me.
amplifier. Aluminum about !f-inch thick is suit-
able for the box if copper (heavy flashing sheet) is
used for the end pieces. These should have bent-

. over lips on all four sides. The ends can be fas-
tened into the aluminum sides with a couple of
sheet-metal screws on each side. The lj-inch
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diameter center eonductor should be soldered
into the sheet. copper end pieces for the 144-Me.
unit. In the 220- and 432-Me. units only one end
needs to be copper since the half-wave line is
floating free of ground on a pair of small poly or
ceramie insulators.

Fig. 4 gives the dimensions found suitable for
144 Me. with a G-uuf. varactor. The dimensions
in Fig. 5 for the 432-Mc. unit ure for the same
varactor diode. Miniature plate-type capucitors
were used at first for tuning, but caused the cir-
enit @ to drop too much. Later, copper solder
lugs were made up to fit over the shafts to elamp
against the box side, and then bent around for
soldering to the ground lugs on the capacitors.
The @ went back up and, since several of the
glass piston-type trimmers which had been sub-
stituted had been broken due to carelessness, the
little plate-type capacitors were put back into the
220- and 144-Me. amplifiers.

Variable capacitors for the input and output
links at 432 Me. (near the center of the long line)
were go large and space-wasting that very small
5-uuf. NPO fixed capacitors were used to tune
out most of the link reactance at 432 Mc. Moving
the 1-inch long insulated links (BNC coax fitting
to 5-uuf. capacitor) closer to or farther away from
the center line is necessary in getting the ampli-
fier to fire up properly. Similarly at 220 Me., fixed
15-ppf. ceramic capacitors (with minimum possi-
ble lead lengths) were finally used in series with
the 2-inch links. At 144 Mec., two 30-uuf. capaci-
tors were substituted for the 5- to 40-uuf. capaci-
tors shown in the photograph of this amplifier.
The links in this case were 3 inches long (includ-
ing the capacitor). The 144-Me. unit was modi-
fied as shown in Fig. 4 after the photographs were
made.

Alignment Suggestions and Miscellaneous
Notes

Alignment isn’t easy unless one is lucky. Every
tuning control reacts on the others, so a lot of
patience and a diode noise generator are needed.
The first step is to get a reference reading with
the receiver connected directly to the noise gen-
erator. Then connect the purametric amplifier
into the coax line between the noise generator and
the receiver. Leave the pump oscillator turned off
but have the varactor diode in place. (Handle it
carefully!) Tune the end capacitors for best noise
figure. If this is more than 20 per cent above the
noise figure without the amplifier, adjust the in-
put and output links also. Once you get the noise
figure down near the original value, the signal
circuit end tuning should be touched up slightly,
because it is possible to get amplification off
resonance and lose about 1 db. of noise figure.
If the unit has a half-wave line, try to get it
balanced up so a short circuit with a small screw
driver to the box at the line center has no effect
on the noise figure.

The next step is to turn on the pump oscillator
and slowly increase its output. For safety, keep
the oscillator input to less than one-half watt.
The pump-circuit tuning and the idler-frequency

15



adjustments have to be worked back and forth
until the purametric amplifier beging to show
some gain in the output reading with the noige
generator on. When the right combination of all
tuning adjustments and ecorrect, pump frequency
are found, the pump power into the amplifier
should be reduced to a point which gives from
5 to 15 db. gain, with the amplifier well below
the oscillating point. Clonnecting to an antenna
may upset the amplifier unless the antenna sys-
tem has a Hat line of the same impedance as the
noige generator, Again, a slight adjustment of the
controls will make the amplifier operate normally
with an antenna.

In the three units described here, two GAF4
parallel-line oscillators are used. One has parallel
Li-inch rods spaced less than !4 inch edge to
edge, with a small butterfly tuning capacitor
at the end opposite the tube. Plate current is fed
into the plate side through s 2000-0hm resistor
at the center of the line, and a 10,000-ohm grid
leak to ground connects to the other rod near its
center. The tuning range is from about 700 to
830 Mec. The 425- to 550-Me. oscillator has
similar construction with Jd-inch lines. These
are not ideal, and s more mechanically and
electrically stable oseillator for these ranges could
be built with a heavy Hat-plate line of lower
impedance and greater physical length.

The £32-Me. amplifier shown here uses ap-
proximately 800 Me. as the pump frequency.t> 4
By carefnl adjustmont it has been possible to
get an improvemeant of about 3 dh, in noise figure
over g 416B amplifier normally used at WBAJF
on this band.

The 220-Mc. amplifier shows nearly 3 db.
improvement over a 417A tube amplifier normally
used on this band. The 144-Me. unit shows from
1 to 2 db. improvement over a 417A tube ampli-
fier, These improvements indicate that the
parametric amplifiers are not far from a noise
figure of 1 db. The 220-Mec. unit tuned up most
readily with & pump frequency of 520 Me. and
the I44-Me. unit with the pump at about 475
Mec. The pump frequencies may be changed a
few megacyeles without ill effects if the idler
adjustments are varied. These frequencies apply
only to these particular units with the one
varactor used in all three.

Spurious Radiation

In some recent tests on the 144-Me. amplifier
for spurious output the pump frequency was
set at 482 Me. und the adjustments made for

(Continued on page (38)

% Better results could be obtained with a higher pump
frequeney. Something of the order of 1500 Me. or higher is
recommended for use with 432 Me. amplifiers,
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Fig. 4—Dimensions of the 144-Mc. amplifier using a quarter-wave
line. Method of mounting the varactor is similar fo that employed in
the 220-Mc. amplifier, except for the blocking capacitor needed

because of the grounded inner conductor.
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Front panel layout. Controls along the bottom from left to
right: grid-tuning capacitor, grid band switch, meter
switch, switch for fixed output capacitors (coarse loading),
variable output capacitor {fine loading). The large dial
in the center drives the rotary inductor, while the large
knob (Millen 10008} turns the plate tank capacitor.

180 Watts C. W. ——
130 Watits Phone

BY FRED F. REED,* K2RHG

6146s in

For some time, our correspondence has
indicated more interest in transmitters
running a power input of about 150
watts than those of any other input rat-
ing. This clean-cut straightforward job
should be a popular item.

a pair of 6146 tubes in parallel and is de-

signed to cover all amateur bands from
3.5 to 30 Me. 1t can be operated at s maximum
tuput of 180 watts on e.w. or 130 watts on phone.
1t may also be operated linear, Class AB;, for
g.8.b. operation.

THE amplifier shown in the photographs uses

Circuit Details

The input ecircuit is u purallel-tuned tank link-
coupled to the driver. Two separate coils are used
in the grid circuit. They are used in series on 80
and 40 meters, while on 20 meters and higher one
coil is entirely shorted out, as well as the required
number of turns on the other coil, to obtain cor-
rect, tuning of the eircuit. The low-frequency link
i also shorted out on all bands above 7 Me. in

#86 Oakdale 8t., Staten Island 8, New York, N. Y.

Parallel

order to avoid difficulty in obtaining sufficient
grid drive. The entire circuit is tuned by a £00-
puf. variable capacitor, C'y.

The unit is neutralized by the capacitive-bridge
method, while the combinations of Lsfq and Lefs
are adjusted to suppress any v.h.f. parasitic
oscillation.

The rotary inductor (Ls) used in the pi-network
output circuit came from a surplus antenna-
tuning unit and has s value of approximately 10
microhenrys; however, a Johnson type 2249-201
inductor will work just as well and requires less
space. The rotary inductor is used on all bands
except 10 meters where 4 separate coil (L) is used.

The required value of output capacitance is ob-
tained from a three-gang, 365-puf.-per-section
broadcast-type variable, C'y, with all sections con-
neeted in parallel. This capacitor is supplemented
by two 400-uuf. fixed capacitors, (‘s and s, to
give a total of approximately 1900 uuf.

The meter used in this unit reads 1.5 ma. full
scale, It is shunted to give full-scale readings of
15 ma. in the ¢rip position of the meter switch,
30 ma. in the screeN position, and 300 ma. in the
PLATE position. Any meter with a full-scale read-
ing of about 1 ma. may be used. Shunts are wound
with copper wire following the procedure outlined

Rear view of amplifier. The
shafts of the tuning capacitor
and rotary inductor are spaced
3% and 8% inches from the
left side of chassis. The 10-
meter coil can be seen behind
the funing capacitor. The 6146
sockets are spaced 32 and 6
inches in from the back of the
chassis and 4% inches in from
the right side. The neutralizing
capacitor and r.f. choke are
mounted in a line centered be-
tween the 6146 sockets.
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Fig. 1—Circuit of the parallel 6146 amplifier. Capaci-
tances are in puf. Unless otherwise specified, capacitors
are disk ceramic.

Cy—100-uuf. midget variable (Hammarlund HF-100).

Cz—Neutralizing capacitor (see text and Fig. 2).

Ca—300-uuf. variable {Johnson 154-2, National TMS-300
or similar].

Cs+—365-puf. triple-gang broadcast-replacement type
variable, sections in parallel.

Cs, Ce—A400-puf. 1200- or 2500-volt mica.

Ji, Jo—Chassis-mounting coax receptacle (SO-239).

L1—3 turns hookup wire at cold end of 2.

12—30 turns No. 20, %-inch diam., 16 t.p.i., tapped at
4Ya, 9%2 and 20% turns from grid end (B & W
3007 or Airdux 516T).

L3—26 turns No. 24, 1-inch diam., 32 t.p.i., tapped 8 turns

in the Handbook.

All power wiring is done with shielded wire,
with adequate bypassing and filtering to prevent
harmonic radiation.

Construction

The amplifier is built on a 10 X 17 X 3-inch
aluminum chassis which is mounted on a standard
834 X 19-inch rack panel. The chassis is placed
so that the bottom of the chassis is 34 of an inch
up from the bottom edge of the panel. The layout
of components can be seen from the photographs.
The grid coils are mounted on insulated terminal
strips and are set at right angles to each other.
Both coils are made from Miniductor coil stock.
Coils Ly and Ly are made from one piece of stock,
Counting in about 30 turns from one end, the
wire is cut at this point. One half turn is then
unwound from each coil at the point where the
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from junction of Lz and L3 (B & W 3016 or Airdux
8321).
Ls—12 turns same as Lz (see text).
L5, Le—35 turns No. 18 on 100-ohm 1-watt resistor.
L7—3 turns No. 10, %-inch diam., 13 inches long.
Ls—10-gh. rotary inductor (see text).
M1—0-1.5 d.c. miliammeter.
R1, Re—100 ohms, 1 watt, noninductive,
RFC1, RFC3—2.5-mh. r.f. choke {National R-50).
RFC3—1-mh. 600-ma. r.f. choke {National R-154U).
RFCs, RFCs, RFCs—7-1h. v.h.f. choke (QOhmite Z-50).
S1—2-pole 5-position ceramic rotary switch {Centralab

PA-2003).

S2—Progressively-shorting  rotary switch {Centralab
PA-2042).

S3—2-pole 3-position phenolic rotary switch (Centralab
PA-1103).

cut was made, leaving two coils on the same sup-
port bars, separated by one turn. The wire is then
removed from the ends of the coils until the cor-
rect number of turns is obtained in each. The
grid tuning capacitor must be insulated from
ground. Since this capaeitor has a built<in L
bracket, the foot of the bracket is mounted on a

Plate | Screen Grid | Grid | Screen Plate | Power
Voltage | Voltage Bias  |Current| Current | Current Input
{(Mass C CLW.) )
504} l i70 ~66v. [ S5ma, | 18 ma. | 270 ma. | 130 w.
750 | 160 —62v.| 6ma. | 22 ma. | 2{0ma. | 180 w.
(AM.Phoney
B0 | 150 | ~87v.| 6ma. | 15ma. | 220 ma, | 130 w.
(AB Linear)
600 l 200 50 v. {
750 200 ~50v. | 0

The filament requirements are 6.3 volts at 2.5 amperes,
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Vg-inch standoff insulator, and the rotor is turned
through an insulated shaft coupling. The neu-
tralizing capacitor used was a home-brew unit
having a maximum eapacitance of about 10 uuf.
It is sketched in Fig. 2. However, any commercial
unit having about the same capacitance, such as
the Hammarlund NZ-10, will work just as well.

The meter switch shown in the photographs has
ceramic insulation, but a switch with phenolie
insulation will serve the purpose adequately, and
such a unit is specified in the parts list.

The rotary inductor is mounted centrally on
the chassis and is driven through a counter dial.
The dial pictured is a Millen unit that was ob-
tained on the local surplus market. A counter dial
such as the Groth type would, no doubt, require
less space and be easier to mount. The plate tun-
ing capacitor is mounted on the panel at the
same height as the inductor shaft to preserve
symmetry. All paint on the panel, where any
mechanical joint is to be made, should be re-
moved to insure good electrical eontact.

The output capacitor and the switch for the
fixed capacitors are mounted beneath the chassis
with the same panel height and spacing as the
grid-tank components.

To complete the shielding, the chassis is fitted
with a bottom plate and a cover made from
Reynolds perforated stock.

Adjustment and Operation

Before applying excitation the amplifier should
be checked for parasitic oscillation by following
the procedure outlined in the Handbhook

The amplifier should then he neutralized. To
do this, tune the grid and plate circuits to reso-
nance in the 10-meter band. Plate and screen
voltages should be disconnected and grid drive
applied to give rated grid eurrent. The meter is
set, to read grid current and the neutralizing
capacitor adjusted until a setting is found where
there ig no kick in grid current when the plate
capacitor is tuned through resonance,

The various operating voltages for all classes of
operation are given in the following table:

The grid bias for Class C operation may be
supplied from an external fixed supply, a grid-
leak resistor, or a combination of both. The bias
for Class AB; should come from a fixed supply.
It should be remembered that when this unit is
used on c.w. it is not keyed and therefore some
method of limiting the plate power input to under
50 watts during key-up conditions should be
provided. This can be done by using separate

Under-chassis view of amplifier. Grid-tank
components are in upper left, output capaci-
tors in upper right. The grid tank-capacitor
shaft and the output-capacitor shaft are ap-
proximately 1% inches in from edge of
chassis, while the shafts in the grid-tank and
output circuits are spaced about 2 inches. The
meter switch is in the center. Connections from
output coils and neutralizing capacitor are
brought through the chassis with feed-through
insulators. Clustered around the power socket
in lower center are the v.h.f. chokes and
bypass capacitors.
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Fig. 2—Sketch showing constructiona! details of the neu-
tralizing capacitor. The plates are identical 2-inch disks of
Ue-inch aluminum, except that the stationary plate has a
mounting ear at one side and the rotary plate is drilled
and countersunk at the center for a 2-inch flathead 6-32
screw. The head is peened to keep it flush with the disk.
The insulating support is two ceramic standoff insvlators,
joined by a piece of threaded rod with the ear of the
stationary plate sandwiched in between, The rotor support
is a strip of V4-inch aluminum, threaded for the rotor screw.

fixed supplies for grid bias and sereen voltage or,
if the screen voltage is taken from the plate sup-
ply through a resistor, and grid bias supplied
from a grid-leak resistor, a clamp-tube circuit
may be used. For phone operation the screen
voltage should be obtained from the plate supply
through a dropping resistor.

A grid-dip meter is useful for initial tune-up.
For 80 meters the plate tank capacitor should be
set to almost maximum capacitance and the
rotary inductor adjusted for resonance. The set-
ting of the induector should then be logged for
reference. On 40 meters the capacitor is set to one
half its maximum value and the same procedure
followed. On 20 meters the eapacitor is set so that
the plates are only slightly meshed, and on 15
and 10 meters it is set as close to minimum
capacitance us possible. After the scttings of the
inductor are known for each band, the inductor
i set to the predetermined value and the circuit
resonated with the plate tank capacitor.

With an exciter connected to Ji, the grid cir-
cuit should be tuned for maximum drive. The
output of the exciter should then be adjusted to
give rated grid current. An exciter eapable of at
least, four watts output should be used. With plate
and screen voltage applied, the plate circuit should
he tuned to resonance and the amplifier loaded
to the desired input by means of the “fine”
and “‘coarse” loading controls while maintaining
resonance with the plate tank capacitor.




The comparative low cost of the cubi-
cal quad beam antenna, coupled with
its favorable gain, has brought it
considerable popularity among DX
operators. In the tri-band version,
the main item of expense has been
the required three separate frans-
mission lines. Experimental work by
W3AZQ and others has shown that a
single feed line mcy be used with lit-
tle impairment of performance.

20, 15 and 10 Meters
Without Switching

BY MERELL G. HESS,* W3QEF

Single-Line Feed for Tri-Band Quads

which was described in QST some time ago !

was the basis for a lot of discussion among
the local hams, to suy nothing of the wishful
thinking of owning one. Although nct much dif-
ferent in size than its single-band brother, the
20-meter quad, simply looking at the complexity
of the complete svstem was enough to stagger
one's imagination. Wishful thinking became more
wistful as W3AZQ looked at the coax feed lines,
thinking of his 75-foot tower two hundred feet
from his shack, and hearing cash-register bells
elicking off the coax. Wouldn't it work with one
piece of coax, like an all-bander? Three feed lines
and switches are expensive.

Phree months later he erected the antenna. As
he puts it, “I was the guinea pig. Bill (W3JOH)
supplied most of the answers.”” The results were
30 ratisfactory that five such antennas now dot
the local area, with rigs running from 35 watts
to 750 watts. Built from the supplied dimensions,
not, one has been touched up, or tuned, since its
erection. On the pilot model, each clement was
tuned to the center of its respective band and
adjusted for the highest front-to-back ratio. Tests

THE three-band cubical quad antenna system

* Meade Avenue Kxtension, Hanover, Penna.
! Leach, *“A Three-Band Quad Antenna System,” QST,
April 1957,
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indicate that a 25- to 30-db. front-to-back ratio
is obtainable. No trouble has been encountered
with feed-line length. Now in the process of
rebuilding his larger rig, the DX-35 of W3AZQ is
operating with 200 feet of coax on it, with a VE2
and an MP4 under its belt!

Antenna Elements

Fig. 1 is a sketch of the completed antenna.
No. 12 enameled wire was used for the 20-meter
elements. The radiator requires a 74-foot t-inch
picce of wire with four insulators. The first insu-
lator is fastened 11 feet 2 inches from one end, and
the remaining three insulators are spaced along
the wire at intervals of 17 feet 4 inches. You now
have the four sides of a loop, one side (the bot-
tom) being open at the center. These floating
ends will later be fastened to the common feed
point which is at the insulator at the bottom of
the I5-meter radiator. The 20-meter reflector is
construeted from a 74-foot length of No. 12 wire.
It is a perfect square, 18 feet 6 inches on each
side, with an insulator placed at each corner.
There is no open side or other insulators on it.

No. 11 wire wus used for the remaining ele-
ments, The 15-meter radiator is 11 feet 514 inches
on the sides and top, the bottom being 5 feet 854
inches on each side, from the center of the insu-
lator. The 15-meter reflector is 12 feet 214 inches
on the sides and top. The bottom is 6 feet 114
inches on each side, from the center of the insu-

3"INSULATOR

Fig. 2 {(above)—15-meter reflector tuning loop. A similar
loop, 20 inches in over-all length, is used in the 10-meter
reflector,

Fig. 1 ({left)—Sketch showing the completed three-band
quad. The three radiators are driven from a common feed
point. The spreaders are bamboo poles.
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lator. Hanging from this insulator is a U-shaped
picce of wire having a total length of 18 inches.
{Sece Fig, 2.) The final tuning of the retlector was
done by changing the length of this small wire. It
wag easier to adjust the length of this small wire
{thereby changing the electrical length of the
reflector) than to readjust all four corners.

The 10-meter radiator is 8 feet 1 inch on the
sides and top. The hottom is left open with 614
feet of wire trailing from each of the two bottom-
corner insulators, The reflector is another square,
§ feet 914 inches on the top and sides, and 4 feet
434 inches each side of the bhottom insulator.
As in the construction of the 15-meter reflector,. o
U-shaped piece of wire, this one 20 inches in
length, was added across the hottom insulator.

Spreader Bracket

Fallowing WANNQ’s design,! the hackbone of
the quad framework is a bracket centered on an
[&inch piece of 1l4-inch i.d. pipe. (See Fig. 3.)
Black pipe, rather than galvanized, is preferred
hy the welder. The zine coating on galvanized
pipe causes excessive sparking and toxic fumes.
Four pieces of 1 X 1 X lg-inch angle iron 12
inches long and four picces 11 inches long are
required. These pieces are cut square at both
ends, one end butting against the pipe.

Displace two of the ll-inch angle irons, A
and B, 103 degrees apart and at an angle of 5114
degrees to the pipe. (The shorter lengths will be
the rudiator supports.) A and B are welded on, 6
inches from one end of the pipe. Next, pieces C
and D, 12 inches long, are welded onto the sleeve,
helow but ag close as possible to A and B, at an
angle of 51 degrees to the pipe, and 75 degrees
from A and B. C is placed opposite B, and D
opposite A (see Fig. 3B). ¢ and D will be the
reflector supports. The assembly is turned upside
down and the above process is repeated, taking
care to keep all four shorter pieces on the same
face of the assembly. In this case, however, the
angle picces are revolved 180 degrees so that the
valleys of the angles will be facing upward, in the
same direction as the upper set. Precut plywood
jigs helped to maintain the correct angles during
the welding process.

The unit was given a coat of primer and fin-
ished in enamel. 1t is designed to slip over a 1-inch
pipe mast. Two cuses of shearing have caused us
to use two I{-inch bolts in fastening the unit to
the mast. One is placed near each eud of the

REF SIDE

ANGLE o\, —
|RoN—~\A\\‘ﬂ//? &

18"LENGTH |

RADIATOR
SIDE

(A) (B)
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sleeve, at right angles to each other,

Spreaders

Cut off eight pieces of hamboo, just heyond
the first joint after the 15-foot mark. With the
bracket on the ground, fasten the four upper
spreaders in the Vs of the angle iron by means of
two hose clamps for each pole, after wrapping the
bamboo with several turns of black friction tape
to prevent the hose clamps from breaking the
finigh., Measuring from the outer diameter of the
114-inch pipe, along the bottom of each pole, use
w soft pencil to mark o point at 7 feet 5 inches,
The next point is 43 inches from the first point.
The third mark is 43 inches from the second.
See Fig. 1.

I0-METER IS-METER 20-METER
q,} POINT POINT POINT

tzf g as

Fig. 4—Sketch showing the spacing between radiators
elements along the spreaders. The reflectors are similarly
spaced.

43" —=

Wrap three or four layers of black friction tape
around the hamboo eentered at each of the three
points. These poinfs will be referred to as the
10-meter point, the 15-meter point and the 20-
meter point, 45 indicated in Fig, 4.

Only the four upper poles, now in place, are
#0 marked and taped. Do not mark the points
before you mount the poles on the bracket, sinee
meastremetits must be from the vuter diameter
of the bracket. Tip the assembly on its side (with
areflector and a radiator pole touching the ground).
Fasten a front-to-back guy at the outermost
(20-meter) points, keeping these points 13 feet
O inches apart, center to center, on the bamboo.
If vou use wire for guying, each span should be
broken with an insulator to prevent auy reso-
nances. Fasten a front-to-back guy wire at the
innermost taped (10-meter) points, keeping the
spreaders 6 feet 2 inches apart. With the outer
guy in place, the distance between these points
should be automatic if the poles are straight.
Break this guy wire with an insulator,

Now roll the assembly over so that the oppo-
site pair of bumboo poles are resting on the
ground, and the guy wires you have just fastened
go up into the air. Fasten other guy wires in a
similar manner, keeping the outer points 13 feet

Fig. 3—The spreader mounting bracket. Two sets of four
pieces of angle iron, welded fo the center pipe, support
the bamboo spreaders at the correct angles to provide
proper spacing. (A} is a front view showing the angle
pieces that support the spreaders for the radiators. Re-
flector supperts are to the rear. The valleys of all angle
pieces shouid be facing upward in this view. (B} is & top
view looking down on the bracket and showing the upper
set of four supporting angldes. Angle pieces of lower set
are similarly oriented.
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9 inches apart, and the inner points 6 feet 2
inches apart.

Mounting the Elements

Stand the unit upright. You are now ready for
the elements. We used No. 12 soft wire to tie the
corner insulators to the taped points on the
spreaders, as shown in Fig. 5. A slight twist with

Fig. 5—Anchor wires are
used at each corner fo
facilitate squaring up the
No.18 TIE wire Wire elements, Tie wires
across the corner insu-
lators prevent slipping
after final adjustment.

TWISTTO
TIGHTEN

INSULATOR

a pair of pliers will allow the wire to bite into the
tape, providing a nonshifting anchorage. No. 18
wire was used as a tie around the insulator to
prevent the wire from slipping in the insulator,

It would be well to note at this point that the
insulators do not ‘‘snug up’’ against the bamboo
poles, The 20-meter elements require approxi-
mately 114 inches of wire between the spreader
and the insulator, and the 15- and 10-meter ele-
ments will require about 214 feet. These lengths
will allow for the “‘squaring up”’ process. There is
nothing sorrier looking than a cubical quad at this
stage of construction with all the elements in
place before the squaring up begins!

Now fasten the 20-meter radiator to the 20-
meter points where you fastened the longer front-
to-back guy wires, keeping the open side of the
radiator on the bottom side. Fasten the 20-meter
reflector to the reflector side of the ussembly,
tying it to the 20-meter points. You should now
have the correct front-to-back spacing of 13 feet
9 inches, since the elements are fastened to the
same points as the front-to-back guy wires.

The 15-meter radiator is next fastened to the
intermediate, or 15-meter points, with the center
insulator (the feed point) placed at the center of
the hottom strand. The 15-meter reflector is
fastened to the 15-meter points of the reflector
side, with the small U along the bottom. The 10-
meter radiator is fastened to the innermost, or
10-meter points, with the open side downward,
and-the 10-meter reflector loop is mounted with
the U on the hottom.

Raise the assembly about 10 feet above the
ground by slipping the bracket over a piece of I~
inch pipe. The bracket is held in place either by
running a !4-inch bolt through the bracket sleeve
and pipe or placing a pipe cap on the bracket
sleeve, Fasten the four lower bamboo poles in
place, using hose clamps and friction tape as be-
fore. Mark the 20-, 15-, and 10-meter points on
the four lower spreaders, again measuring from
the bracket scleeve and only afier the spreaders
have been mounted. Wrap these points with tape
a8 you did on the upper spreaders. Now fasten
the front-to-hack guy wires at the 20-meter
points, keeping them 13 feet 9 inches apart, and
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the 10-meter points 6 feet 2 inches apart.

Fasten the bottom of the 20-meter radiator to
the 20-meter points on the radiator side. Since
at this time the bottom side of the 20-meter radi-
ator still remains open, it will be necessary to
fasten a permanent guy from one side to the other,
keeping the 20-meter radiator points 17 feet 4
inches apart. Break this wire with an insulator to
prevent any resonance. You are now able to ad-
just all four corners of the 20-meter radiator un-
til you have a perfect square, (I used mason’s
twine tied onto each insulator temporarily to
avoid bending and rebending the insulator tie
wires during the squaring-up process.)

‘Now fasten the 20-meter reflector and proceed
to square it by adjusting all four corners. Check
the front-to-back spacing and adjust if necessary.
At this stage you should begin to sce the shape of
things to come,

Fasten the lower corners of the 15-meter radi-
ator and reflector to the 15-meter points, and
square them up.

Fasten the lower corners of the 10-meter radi-
ator and reflector. You will not need a tempcerary
guy on the open side of the 10-meter radiator
hecause the quad will be quite rigid by this time.

During the squaring-up process, sight along
each bamboo pole toward the tip to be sure you
have not distorted the pole by excessive stress
at any tie point.

Now take the loose ends of the 20-meter radia-
tor up and inward and fasten them to the insula-
tor which is in the bottom leg of the 15-meter
radiator, one wire on each side. Bring the loose
ends of the 10-meter radiator toward this same
insulator and fasten one wire on each side of the
insulator. See Fig. 6.

3" INSULATOR

Fig. 6—Method of connect-
ing the coax line to the
common feed point, All
radiator elements are sol-
dered together at this
point,

A,
BOLT & )
TOGETHER 7,
 HRG-8/U

The 15-meter radiator should remain a perfect
square and should not be pulled out of line by
strain from the other two radiators. Solder the
one set of three wires together. Solder the three
wires on the other side of the insulator together.
We completed these junctions by adding a termi-
nal lug on each side of the insulator and placing
terminal lugs on the coax cable, then bolting the
coux onto the common feed terminals. Should it
become necessary to remove the coax, it is easier
to remove the bolts than to unsolder the junction.
The eutire junction was wrapped with tape. The
single coax cable is easily dressed by taking it
over the top of the spreader and allowing it to
slunt downward toward the common feed point.
Some sort of anchorage should be provided here to
prevent wear. I used Scotch electrieal tape.

None of the quads in the area have actually



been adjusted for maximum performance, ele-
ment lengths and spacings being the “book”
dimensions shown here.

Typical s.w.r. readings shown by a Monimatch
are as follows:

28.5 Me. 1.75
29,0 Me. 1.6
.5 Me. 1,25
21.0 Me. 1.66
21.2 Mec. 1.75
21.3 Me, 1.9
21.4 Me, 1.9
14,0 Me. 1.5
14.1 Me. 1.4
14.2 Me. 1.4
14.3 1.35

Perhaps the three months of work by W3AZQ
didn’t extract the last whisker of performance
obtainable, but the quads have fulfilled all ex-
pectations. One local lad landed a CR6 (his 100th
country) with his completed quad just above
ground, before he had it up to its ultimate height!

A quad with three separate feed lines definitely
has a slight gain over one of this type, but it
doesn’t take a seat very far ahead. Band switch-
ing is simply & Matter of tuning the transmitter
to the desired band. Flexibility plus — and no
expensive coax switches!

The Viking IT hanging on the end of the coax
has returned more 5-and-9-plus reports from DX-
land than I ever expected to hear. I only regret
that I did not have one up long before this. [&¥—]

e Stravs L

K2JEF, noticing the increased interest in amplifiers using a Penta PL-172 or similar tube, has sent along photos of his new
final, with the thought that his layout ideas might help others who were embarked on similar construction projects. The
photos are pretty much self-explanatory, although we might mention one small point. K2JEF built in a scope for modula-
tion monitoring, the circuit being a duplicate of the system used in the Eldico 100F exciter. What looks like a small
neutralizing capacitor mounted on the vacuum variable capacitor bracket is actually the coupling capacitor for the
scope. The input circuit is resistive, using a 100-ohm, non-inductive resistor, and about 100 watts of drive are required.




The 12AQ5 doubler and its slug-tuned plate coil are
mourited on the rear apron of the chassis. The original
12A6 has been replaced by the 12BY7 mixer above.

u Sidebanders who are more interested in o

15 than in 20 or 80 will be interested in M

B these simple instructions showing how #

W to put the popular W2EWL exciter on
2

n 21 Me. u

|

NN NN NN NN NN
Simple Modification for 21 Mc.

BY JOHN V. FILL,* K2GC/4

“Cheap and Easy S.S.B.” Goes on 15

/ with the W2EWTL, Special,! I decided to see
L it this dependable exeiter could be made to
work on 15 meters, The sideband part ou 9 Me,
eould be left alone, I figured, and all that should
be necessary to do would be to increase the fre-
queney of the BC-458 oseillator from 5 Me. to
12 Me. and put in 21-Me. grid and plate coils.
However, it soon became apparent that the
v.f.0. was somewhat unstable at 12 Me., und hard

‘-FTER a year's operation on 20 and 75 meters

# Lt. Colonel, Signal Corps, U. 8. Army Ordnance Mis-
sile Clornmand, Redstone Arsenal, Alabama,
! Vitale, “Cheap and Easy S8.8.B.,” (ST, DMarch, 19586,
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to tune. Removing three turns from the top of
the original osecillator coil was sufficient to permit
tuning the v.f.0. to 6 Me. with the tank capacitor
near maximum, and the stability was greatly
improved. To get to 12 Me., the 6-Me. pickup
winding was fed, as shown in Fig. 1, to the grid
of a 12AQ5 doubler stage mounted on the rear
apron of the chassis. The plate coil of this stage
was tuned to 12 Me. and link-coupled to the
cathode of a 12BY7 in the mixer, instead of the
original 12A6. This gives a lot more drive. It may
also be of advantage to adjust the value of the
mixer eathede resistor for optimum. The octal

Partial bottom view showing the dou-

bler coil L at the left, and the mixer-

final coupling coils, Lz and L3z, near
the center.

QST for
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Fig. 1—Portion of the W2EWL s.s.b. exciter circuit revised for 21-Mc. cuiput, The 1626 v.f.o. and 12BAS 9-Mc,
amplifier are in the original circuit.

Capacitances are in puf. unless indicated otherwise.
Fixed capacitors in tank circuits should be silver mica or
NPO ceramic; bypasses disk ceramic. Resistances are in
ohms, and resistors Y2 watt unless marked otherwise.

socket that formerly held the 12A6 was removed
and replaced by a Y-pin socket. When the doubler
output cireuit is resonated at 12 Me. there should
beenoughr.f. at the plate coil of thisdoubler to light
4 60-ma. (pink bead) bulb connected across a
couple of turns of wire when placed close to the
coil. An absorption wavemeter is handy to make
sure that the output is at 12 Me.

The 9-Me. sideband signal is link-coupled to
the control grid of the 12BY7 mixer. This is the
reverse of the procedure in the original W2EWL
Special but results in much more drive for 15-
meter operation.

The plate of the mixer is series fed, with its
tank circuit tuned to 21 Me. and linked to a
similar LC arrangement in the grids of the 1625s.
This helps get rid of unwanted harmonies of the
9- and 12-Me, signals.

The final plate coil is three turns of Air-Dux
1610, 2 inches in diameter, 10 turns No. 16 per
inch. With 600 volts un the plate of the final
and 22145 volts of hattery bias, there should be
enough r.f. available to fully light a 50-watt,
115-volt bulb in place of the antenna, with normal
audio input.

Rather than use the original method of switch-
ing the exciter on and off, I prefer to break the
B-plus 250 volts to all tubes but the first two
12AT7s. This keeps everything quiet and cooler
during reception and allows VOX operation from
the plate of the third a.f. tube which is coupled
through a 0.01-uf. capacitor to the VOX. For c.w.
operation, the original keying method in the
athode of the mixer is used.

The results on the air either “barefoot” or
driving a pair of 813s in grounded-grid have been
excellent, [os+]

Li—Approx. 2 gh.—17 turns No. 22 enameled on ¥-inch
iron-slug form, 2-turn link coil.

[z, Ls—Approx. 0.8 ph.—7 turns No. 16 enameled on
VYa-inch iron-slug form, 2-turn link coil.

RFCy— 500-uh. r.f. choke (National R-50).

L

This side view shows the mounting of the 3-turn 21-Mc,
final-amplifier coil.

Please Write
Your Postal Zone Number

e By including your correct zone num-
ber each time you write your address you
can speed delivery of your own mail and
help cut Post Office costs. The Post
Office must do extra work to deliver each
letter, parcel and magazine that does
not show the correct postal zone number
in the address. It will help you — it will
help the Post Office — and it will help
us. Thanks,
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How To Wind Your Own Transformer

Small Transistor Power Supplies at Low Cost

BY C. A. THUNEN,* W6ACT

With an old audio-transformer core and
a small amount of wire, it is no trick at
all to cut the cost of a small transistor
power supply considerably by winding
your own transformer. WOACT shows
how a satisfactory design may be deter-
mined experimentally.

advantage of this fact and by building the

transformer it is easy to build a satisfactory
power supply for a receiver or a mobile trans-
mitter. Most of the transistor power transformers
on the market are quite expensive, but an old
audio transformer can be rewound to make a
suitable substitute. If the core is a half inch or
s0 in thickness it will do. Not much iron is
necessary as the frequency will be considerably
higher than 60 cycles.

r_[‘RANSISTORS are getting cheaper, By taking

Determining Ampere-Turns

The first step is to strip off the old winding
and make 4 wood winding form with the same
cross-sectional dimensions as the core. A tem-
porary trial winding is then made to use in
determining the proper number of turns for the
final winding. To make this winding, cut a strip
of curdboard the same width as the opening in
the window of your transformer core. Wrap a
single layer of this cardboard around the wood
form and secure it with a turn of friction tape.
On opposite sides of the form, lay strips of tape,
sticky side out, lengthwise on the form. When
the winding is complete, the ends of these two
picces of tape are folded back over the winding
to hold it in place.

Now wind 20 or 30 turns of enameled wire
around the center of the form on top of the
eardboard, and tape. Any wire size from 16 to
20 will do. When the first coil is in place, put on
two more similar coils, one on either side of the
first. There is nothing ecritical about these coils,
and smaller wire may be used. When the three
eoils are wound, tape them up and assemble
them on the core.

The next step is to connect the first coil to a
6-volt storage battery in series with a rheostat,
a switch and a d.c. ammeter. To one of the other
coils a low-voltage source of 60-cycle a.c. should
be connected. A voltage of 2 to 6 is about right.
The third coil should be connected to the vertical
plates of an oscilloscope. The sweep frequency
may be almost any value since any pattern will

*#704 G St., Crescent City, Calif,
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give the desired indication.

Turn on the a.c. and there should be a picture
on the scope face. Now close the d.c. circuit and
increase the current by adjusting the rheostat.
As this is done, the pattern on the scope will
decrease in height. Advance the rheostat eontrol
until the pattern just disappears, and read the
current, When this current is multiplied by the
number of turns in the first coil, the product is
the number of ampere-turns necessary to satu-
rate the core. The operation of the multivibrator-
type circuit requires that the core saturate, and
thig should occur without exceeding the maxi-
mum collector-current rating.

Primary Winding

Having determined the number of ampere-
turns to saturate the core, you may proceed to
design the final winding. To do this, first choose
the power transistors you will use, and find the
collector-current rating from the manufacturer’s
literature. CBS Hytron 2N255 and 2N256 are
low in price and will work well. Divide the
ampere-turng for sabturation by the collector
current and you have the number of turns for
the primary winding of your transformer. The
proper wire size may be found in the wire table
in all editions of the ARRL Handbook. There will
be two coils and each will conduect only half the
time, so the wire need be only large enough to
carry half the rated current of the transistor.

Before winding the coil, make a couple of
removable ends with square holes to slip over
the wood form to confine the winding to the space
available in the core window. An insulating base
of thin cardboard or heavy paper should be put
on the wood form, with strips of tape as before.
For the final primary coil, two strands of enam-
eled wire are wound in parallel. Cut two pieces
of the primary wire and holding them parallel,
wind on the number of turns determined above.
Be sure to leave sufficient lead length at the
starting end for connections. When this double
primary coil has been wound, fold the tape ends
down to hold it in place and wrap it with o thin
layer of insulating paper.

Bias Winding

On top of this layer of paper lay two more
strips of tape to hold the next winding. This is
the base-bias winding and is put on in the same
manner as the primary, winding two wires in
parallel. For this winding smaller wire may be
used. No. 28 is about right. Wind on about one
fifth as many turns as in the primary winding.

QST for
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Fig. 1—Suitable circuit for a small
transistor power supply. Resistances
are in ohms and resistors are 1 watt,
C; and Cz are electrolytics. See text re-
ferring to connection of Ci, The recti-
fiers, CRy, are Sarkes Tarzian type
M-150. The transformer T is described
in the text.
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The secondary coil goes on next, but hefore
starting it you had best test out what you
already have so as not to waste the time and
material on the sceondary coil if the primary is
not going to work.

There are many ecircuits which will oscillate
with the power transistors available. The circuit
shown in Fig. 1 has worked well in a receiver
power supply. (1 is a hash suppressor. It should
be connected from the ungrounded side of the
6-volt line to chassis, If the positive side of the
line is grounded, the capacitor should be con-
nected from negative to chassis with the positive
side of the capacitor to chassis.

Testing the Primary

Assemble the partial winding on the core and
wire up your favorite circuit. Be very careful to
connect the d.e. supply with the correct polarity,
or the transistors will be ruined. In case you are
not familiar with transistors, there is a little
trick to help in remembering the various polari-
ties. Transistors are designated p-n-p or n-p-n
and these letters refer to the polarities of the
elements. The center letter gives the polarity of
the collector and ““center” and “collector’” both
begin with ¢. How can you miss?

When power is applied, the ecircuit should
oscillate and you will know it as you can hear it
buzz. If all goes well and it oscillates, you are
ready to design the secondary winding, Wind
five or six turns over your coil by threading them
through the core. Apply power and measure the
voltage on this temporary secondary coil. It is
an a.c. voltage, so use an a.c. voltmeter. By
dividing the number of volts by the number of
turns, you find the volts per turn, and by dividing
the volts per turn into the desired secondary
voltage, the number of turns for the secondary
winding is found.

Now take the transformer apart, put the
winding back on the form and wind on the see-
ondary coil. Use a wire size that will just about
fill the remaining space in the core opening. If a
center tap is desired, wind two secondary coils.
For the same rectified output voltage, each
secondary must have the number of turns previ-
ously estimated. However, the wire need be
rated for only half the load current. The two
coils should be connected so that they assist. If
little or no voltage output is obtained when the
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two windings are conneccted in series, reverse
connections to one of the coils. In general, the
secondary current that ecan be drawn safely
without damaging the transistors will be ap-
proximately twice the collector current rating
divided by the ratio of secondary turns (one
secondary if center tap is used) to one half the
primary turns,

A power supply built by the method deseribed
above worked quite well. 2N255 transistors were
used and the supply was designed to work from
a 6-volt battery. The collector current runs
about 2 amperes and the open-circuit secondary
voltage is about 120 volts d.c.! This particular
supply was designed to operate a BC-474 surplus
receiver which requires 90 volts and, under load,
the supply delivers just about that voltage. The
rectifiers used were Sarkes Tarzian M-150 silicon
units and they cost 90 cents each. The transistors
are listed at $1.32 each. By using a junk-box
transformer, all the rest of the components can
be purchased new for less than $10.00.

Such details as the exact number of turns and
wire sizes which were used in the supply de-
seribed here were purposely omitted since this
article was intended to enable you to design vour

own power supply.

f Tnless speeial transformer ecore material is used, tran-
gient spikes of collector voltage may develop sufficient
amplitude to damage the transistor in time. If a check on an
oscilloseope shows spikes exceeding the maximum collector
voltage rating, it would be advisable to connect a 25-gf.
50-volt electrolytic capacitor and a 200-ohm resistor in
parallel from each base to chassis, connecting the positive
side of the capacitor to the base. — Ed,

‘&-Straysis

W8OPR had a new tri-band beam and tower in
his back yard and in the process of getting it
lined up to suit himself had to elimb it 2 number
of times. After watching these proceedings for a
while, a neighbor’s child asked, *Does your
erector set work better now?”

Another “first”’? W1AMO operated mobile (or
was it portable in motion?) from a large brick
house that was moved about a mile, He used a
gasoline generator to power the gear,
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One of the klystrons and a radiating horn used in the
36,500-Mc. experiment. The ruler in the foreground
- gives some impression of 