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THE ULTIMATE IN QUALITY...

“UTC Linear Standard Audio Transformers represent the
closest approach to the ideal component from the stand-
point of uniform frequency response, low wave form dis-
tortion, high efficiency, thorough shielding and utmost de-
pendability. UTC Linear Standard Units offer these features:

@ True Hum Balancing Coil Structure . .. moxi- @ Semi-Toroidal Multiple Coil Structure...
mum nevtralization of stray fields. minimum distributed capacity and leakage re-
Balanced Variable Impedance Line .. . per- actance.
mits highest fidelity on every tap of a universal
unit . . . no line reflections or transverse coupling. ® %‘;7"““{“ ,V!i:\dingf. » + accuracy :‘f wmdmg

. . o, perfec o ce an ty;
gf‘s':l:s::l;::si'?ovyi':i,::y - + + permits above chassis exact impedance reflection.

®
[ ]
@ Alloy Shields . ., maximum shielding from in- @ High Fidelity . .. UTC Linear Stondard Trans-
L

ductive pickup, formers are the only audio units with a guaran-
Hiperm-Alloy . . . a stable, high permeability teed uniform response of == 1 DB from 20-20,000
nickel-iron core material. cycles.

TYPICAL LS LOW LEVEL TRANSFORMERS

Relative Max.
hum- nbal-
Primary Secondary 1 db Max.  pickup anced DG List
Type No. Application Imped Imped from Level reduction inprim'y Price

L8170 Tow impedance mike, &0, 125, 200, 60,000 ohms in  20-90,000 +15 DB 74 DB & MA  §25.00
pickup, or multiple line 250, 333, 5300/ two sectiong
to grid G00 ohms

L8-10X As Above As ahove 50,000 ohms 20-20,000 +1{4 DB —82 DB 5 MA 35,00

Ls-12 Low impedance mike, 50, 125, 200. 120,000 ohms 20-20,000 +15 DB -4 DB H MA 28,00
piekup, or multiple line 250, 833, 500/ overall, in two
to push pull grids 600 ohms sections

Ls-12X As above As above 0,000 ohing 20-20.000 +14 DB 42 DB § AlA 35.00

vverall, in two

o seetions

LS§-26 Bridging line to single or 5,000 ohms 80,000 ohms in 15-20,000 +20DB —T4 DB O MA 30,00
push pull grids two sections

LS-19 Ringle plate to push pull 15,000 ohms 45,000 ohms; 20-20,000  +17 DB —H0 DB 0 MA 26.00
grids like 2A3, 61.8, 3004, 1,25:1 each side
Split secondary

L8-2] Single plate to push pull 15,000 ohmns 135,000 ohms; 20-20,000 +14DB --74 DB 0 MA 26.00
grids. Bplit primary and turn ratio
secondary 3:1 overall

L§-22 Push pull plates to push 30,000 nhms £0,000 ohms; 20-20,000 126 DB ~-30 DB .25 MA 32.00
pull grids. Split primary plate to plate turn ratio

) and secondary 1.6:1 overall

Ls-30 Mixing, low impedance 50,125, 200, 50, 125, 200, 250, 20-20,000 17 DB —74 DB 5 MA 26,00
mike, pickup, or multi- 250, 333, 500/ 333, 500/600 ohms
ple line to multiple line ud ohms

L8-30X As above As above As above 20-20,000 415 DB 4 32.00

LS-27 Single plate to multiple 15,000 ohms 50, 125, 200, 250. 30-12,000 +20 DB - 8 26.00
Iine 333, 500/600 ohms cycles

£L8.50 @ingle plate to multiple 15,000 ohms 50, 125, 200. 250, 20-20,000 <17 DB 7 ) 26.00
line 333, 500/600 ohms

LS-51 Push pull low level plates 30,000 ehms 50, 125, 200, 250, 20-20,000 <20 DB 28.00
to multiple line plate {0 plate 333, 500/600 ohms

LS-141 Three sets of balanced 5H00/600 ohms  504/600 olms 40-12,000 +10DB 1] 30.00
windings for hybrid ser-
vice, centertapped

Write for our Catalog PS-409

150 VARICK STREET : NEW YORK 13, N. Y.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y.,  CABLES: ‘ARLAB"




CONTROL
CENTER

You have it in G.E.’s 6CD6-G...
plus high perveance and «
husky input!

6CD6-G Beam Power Amplifier

Heater voltage 6.3 v
Heater current 2.5 amp
Max plate voltage 700 v
Max plate current 170 ma

This staunch G-E tube will stay on the job hour
after hour, giving trustworthy service while
messages stream in and out. Write your own specs
for a power tube for emergency use, and you've
described the 6CD6-G!

Modern. You want up-to-the-minute design. Type

6CD6-G is mid-century from cap-terminal to base-
pins, having been developed for current-model TV,

Ample plate dissipation. 15 w for the 6CD6-G!

EVER wiELp A
85,000-\’0"' PAIHI‘BRUSH ?

High perveance. You can draw approximately 100 that appl; 9 charged screen
ma at 350 v— important in C.D. work, where you age Tf?e e; a f:lg,h positive volt
it litera|

need good power with moderate voltages.

Tough. C.D. tubes may encounter sudden, high plate £
voltages. Ability to withstand them is essential. The f
6CDG-G will handle up to 700 v uncomplainingly.

As frequency-multiplier, buffer, or final tube, the
6CDG6-G does a fine job where conditions require
the utmost stamina. This is a big 807-size tube
that will take inputs on the order of 60 w . . .
yet a standard receiving type, so economical

- to buy. See your G-E tube distributor today!

. - Electronics Department, General Electric

Company, Schenectady 5, New York.

are passed on iy

the form of G-E.
~E-tub
~—Tops in the indusf:;!do”ar value

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR

GENERAL ELECTRIC

184.KA10




YOUR KW-1 IS ON ITS WAY

Shipments of this new Collins kilowatt
transmitter to distributors have begun.

"The performance of the KW-1 will richly
reward the patience of those who have
ordered it during the months since it was

announced. It is as easy to operate as a
Collins 32V,

Complete bandswitching of the exciter,
driver and power amplifier is accomplished
by a single control. Complete tuning con-
trol requires only four functions: band-
switch selection, frequency setting, PA
tuning, and PA loading. Over anv narrow
frequency range, only frequency setting
adjustment is necessary.

Using two 810 modulator tubes and two
4-250A’s in the power output stage, the
KW-1 provides full kilowatt input on both
CW and phone. This transmitter really
has authority. The speech amplifier has a
peak clipper and a low level filter. In
addition, a high level filter is incorporated,
permitting high percentage modulation
without splatter and adding greatly to
intelligibility.

From the time the KW-1 was 4 mere
gleam in the eye, its engineering has given
major consideration to the amateur’s TVI
problem.

End to end electrically, top to bottom
mechanically, here is a transmitter that
will enable you to enjoy your amateur
operation to the full.

FOR THE BEST IN AMATEUR EQUIPMENT, IT'S . . .

COLLINS RADIO COMPANY, Cedar Rapids, lowa

11 W. 42nd St. 1937 Irving Blvd. 2700 W. Olive Ave.
NEW YORK 18 DALLAS 2 BURBANK
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HEADQUARTERS FOR“AIr WOlIIId" Inductors

Variable Capacitors and TVI Filters

. for the heginner or
experienced radio amateur

Whether you plan a low, medium
or high power rig, there is a B&W com-
ponent rated to fit your needs exactly.
Designed and produced by men who,
themselves, are amateurs of long stand-
ing, B&W products are famous through-
out the world for their outstanding
quality and dependability. They include
AIRINDUCTORS,VARIABLE CAPAC.-
ITORS, PLUG-IN COILS, FRE-
QUENCY MULTIPLIERS, BAND
SWITCHING TURRETS and numer-
ous accessories. In addition, B&W
FARADAY SHIELDED LINKS and
LOW PASS FILTERS will be mighty
helpful in reducing TVI to a minimum.
You'll find the B&W Frequency Muiti-
pliers tops for the exciter in that com-
pact and efficient all-band transmitter
you’ve been looking forward to.

Sold by leading distributors. Write
for our large illustrated catalog.

LICK TVI

Send 15¢ for “‘Filter-Facts” an invaluable
booklet on how to reduce television inter-
ference (TVI) caused by your rig.

& WILLIAMSO

237 Eairfield Ave., Upper Darby, Pa.




There is deep and comforting satisfaction in knowing
where you are . .. not within 10 or 15 kcs. . . . but
EXACTLY WHERE YOU ARE. Only CRYSTAL CON-
TROL can give you this satisfaction. With a PR
Precision CRYSTAL in your rig, you not only know
where you are operating but you know you will
STAY THERE! When you buy crystals, buy QUALITY
. « » because quality means you get the rugged sta-
bility, accuracy and high output you have a right to
expect.

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



Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRI official elected by members in each Section.
Radio Club reports are also desired by SCMs for mclusmn in QST, All ARRL Field Organization appointments are
now available to League members. These include ORS, OES, OPS, OO and OBS. Also, where vacancies exist SCMs desire
applications for SEC, EC, RM, and PAM. In addmon to stauon and leadership appointments for Members, ail amateurs
in the United States and Canada are invited to join the Amateur Radio Emergency Corps (ask for Form 7).

ATLANTIC DIVISION.

Eastern Pennsylvania WIBES Jerry Mathis 617 Crescent Ave. ylenslde
Maryland-Delaware-D.C. W3IOMN James W, lohn '0 Fawcett St, Kensington, Md.
Houthern New Jersey W2LICV Lloyd L. Gamey Hoftman Ave. & Marlton Pike Merchantville
Western New- York W2PGT Harding A. Clark RFD 2 Manlius
Western Pennsylvania W3KWL Ernest J. Hlinsky 509 Beechwood Ave. Farrell
i CENTRAL DIVISION
[Hinois WOEVf “oyd E. Hopkins 27 Lynch 5 Elgin
Indiana WODGA, Clifford C. McGuyer 132t South uov:rnor St Evanswville 13
Wisconsin WORQM Reno W, Goetsch 929 S, 7th Wausau
J—— DAKOTA DIVISION
North Dakota WOJWY Rev. Lawrence .
N $Strandenaeg %t, Andrew’s Church Westhope
South Dakota WORRN J. W, Sikorski 190 South Menlo Ave. Sioux Falls
Minnesota WHM XC Charles M. Bove 1% E. Lake St. Minneapolis 7
DELTA DIVISION " -
Arkansas WSDRW Dr, John I, Stockton P Q. Box 302 iloam Springs
J.ounisiana WHGHF Robert E, Barr Box 446 Springhill
Mississippi WETHS Norman B, Feehan P, (). Box 491 Crulfport
Tennessee WIAFL 0. G, Stewart McAlice Drive Fountain City
. f‘RFAT LAKES DIVISION
Kentneky WAKKG I, W, Lyl R.R.3 ]c'ﬁersoutown
Michigan WRDLZ Norman (. Macl‘hax] 340 Giddings, S.E, zrand Rapids
L1hio WERHGW Leslie Misch 21380 Mastick Rd. Cleveland 26
HUDSON DIVISION
Kastern New York W2CLL George W, Sleeper 76 Puller Road Albany 3
N. ¥, €, & l.ong Istand W20RBUT (eorge V. Cooke 88-31 239th St Bellerose 6, L. I,
Northern New Jersey W2NKD Thomas J. Ryan, jr. 1082 Anna St. Elizabeth 4
MIDWEST DIVISION
lowa, werp Willlam G. Davis ird St. Mitchellville
Kansas WeLCV Farl N, Johnston 624 Roosevelt Topeka
Missouri WAGR] Clarence 1.. Arundale 1048 South Jeflerson Ave. Springfield 4
Nebraska WKIP Guy R. Bailev 133 North 38 St. Omaha 3
NEW ENGLAND DIVISION.
¢'onnecticut WIVB Walter L. Glover Cilover Ave, Newtown
Maine WIPTIL, QOrestes R, Brackett ¢roodrich St Bingham
Eastern Massachusetts WIALP Frank L, Baker, jr, 91 Atlantic St. North Quincy 71
Waestern Massachusetts WIEOR Victor W. Paounoff 26 Denton Circle Springheld
New Hampshire WI1JNC Norman A, Chapman ‘38 South St. Concord
Rhode Island WICIH Roy B, Fuller 17 Tedge Road Fast Greenwich
Vermont ¥ WIFPS Raymond N, Flood 2 Marlboro Ave. Brattleboro
. NORTHW! EGTERN DIVISION
Alagka KLIMZ Josiah R, NIC holy 213 Manor Anchorage
idaho W7IWU Alan K. Ross 2105 Irene St. Boise
Montana WIKG]J Edward (n ‘Brown 421 Yellowstone Ave, Billings
£)regon WM IJ E. Roden 519 N.W. Ninth Pendleton
Washington WICZY Laurence Scbring Route 2, Box 384 Everett
PACIFIC DIVISION.
Hawaii kHO6RU John R, Sanders o/o Mackay Radio & Tele-  Fonoluly
graph Co, Ine,, Box 2993 i
Nevada W7RVZ (9 Armn W Short, jr. 1608 Arizona St. Boulder ('ity
‘wmta Clara Valley wol.ZL Roy I. Couzin 7 Englewood Ave. .08 Lsatos
East Bay W6JiZ Ray H, Cornell 909 Curtis St. Albany o
an Krancisco WEATO R, F, Czeikowitz 243 Colon Ave, san Francisco 12
Sacramento Valley*® WOCKV Willie van de Kamp RED 1, Box 492A ’hico
ban Joaquin Valley WoKYM E. Howard Hale 741 E. Main St. !urlock
ROANOKE DIVISION .
North ('arolina WADLX 1. C, Geaslen 1832 Logle Ave. Charlotte
%“outh Carolina WAAZT Wade H, Holland P. . Box 116 Crreenville
Virginia WAFF H. Edgar Lindauer Route 1, Box 431 Annandale
West Virginia WSIM onald B, Morris 303 Home St. Fairmont
ROCGKY MOUN’I‘AIN DIVISION
Colorado WeIl0Z M. W. Mitcheli 1959 Uinta St.
{Jtah W7sP Leonard ¥, anmerman House 4
Wyoming W7HNI A.D.Gaddis P. 0. Box 786
SOUTHEASTERN DIVISION . e
Alabama WALEN lLewis C, Garrett #18 Maplewood Ave, snniston
Hastern FKlorida W4FWZ John W. Hallister 3809 Springfield Blyd. Jacksonville
Western Florida* W4MS Edward J. Collins 1003 E. Blount 5t. Pensacola
Georgi: w47ZD james P. Born, ir. 25 First Ave,, N.E. Atlanta
West lndles (Cuba-P.R.-V.I1.) KP4DJ Willlam Werner 563 Ramon Llovet Urb. Truman,
Rio P\cdra-z PR,
Canal Zone KZ5AW Everett R, Kimmel Box 264 {ramboa, C.
" SOUTHWESTERN DIVISION
Los Angeles WOESR Hamuel A. Greenlee 1701 bepul\eda Blvd. Manhattan Beach
Arizona WIMID Jim Kennedy 4511 N. 8th St. Phoenix
San Diego WeYYM Mrs. Ellen Whlte 3677 Wightman St. San Diego
WEST GULF DIVISION.
Northern Texas WS5BKH William A. Green 1834 University Blvd. Abilene
Oklahoma WSAHT/AST Frank E. Fisher 104 East 11th 5t. Pawhuska
Southern Texas WSETR Dr, Charles Permaghch 618 Medical Arts Bldg. Houston 2
New Mexico* WSBIW Richard ¥, Matthias . . Box 518 “tate College
MARITIME DIVISION _ -
Maritime (Nfld. & Labr. att.) VEIDQ A. M. Crowell 69 Dublin St. Halifax, N. 5.
..... ONTARIO DIVISION - .
{intario VE3IA s, Fric Farquhar 16 Emerald Crescent Rurlington, Qnt,
.. QUEBEC DIVISION.. S— _
Luechec VE2GL Gordon A, Lynn R.R. No. 1 Ste. Genevieve de )
Pierrefonds, 1. Q.
VANALTA DIVISION. o -
Alberta VE6OM | sSydney T. Jones P. O, Box 373 Edmonton, Alta.
Hrilt‘ish Columbia VEIUS Wilf Moorhouse “4 Regina Ave. Lalu lsland
“ukon
PRAIRIE DIVISION . o S
Manitoba VE4AM A W, Morl 26 Lennox Ave, St Vital
Saskatchewan VESHR Harold R, Hom 1044 King St. Saskatoon -
ham— - A R —

. M
* Officials appointed to act temporarily in the absence of a regular official.




EE_V! low-cost FM £
¢MERGENCY RECEIyER!

yCIVIC PATROL

From Hallicrafters . . . the new set you've
wanted—and need to keep you “in the
know” on vital emergency messages.

$-81 CIVIC PATROL— _ Reliable, loxjv-cost-—:yet with all the
Covers VHF FM 152— precision engineering you'd expect in any
174 Mc. 6 Tubes plus Hallicrafters. And of immediate impor-
Rect.; built-in PM speaker, $ 5" tance, the Civic Patrol is the ideal receiver
AC-DC. for Civilian Defense communications!
$-82 CIVIC PATROL—

Same as above, except that OTHER NEW MODELS

it covers 30 to 50 Mec. $-78A. Improved S-80 DEFENDER. Broad-

FM-AM Chassis, ra- cast-short wave, super-sensi-
diation-proofed to tive battery radio for emer-
pass FCC standards—  gency use or remote areas—
$89.50 ~ $44.50

WORLD'S LEADING MANUFACTURER OF PRECISION RADIO AND TELEVISION +» CHICAGO 24, iLL.

7
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famous throughout
| the world . ..

Hallicrafters preci-
sion instruments
have been sold in 89
countries, used by 33
governments. They
are remembered
by veterans, prized
by experts, and
preferred by radio
amateurs through-
out the world

who want a radio
that is all radio.

] .
a‘ I c ra fe r 5 Hallicratters Block Long Main Plant—Chicago, Il

Gte BIGGEST " Ao Fie”in the World ...

From the block-long building above comes

more Ham equipment than any place else in the
world. Its elegant Georgian design gracefully
conceals the modern precision laboratories and
humming production lines within.

You've read about it, you’ve heard about it,
now here it is—with the most wanted
features, at the lowest possible price.

DUAL CONVERSION (1650 ke and 50 ke)—
more usable selectivity than the
best crystal.

77 576 $169.50 GIANT 4-in. “S" METER—calibrated in
@0V DUAL CONVERSION RECEIVER microvolts and *“$°? units.
. WITH 50-KC 2ND I-F .
* MAXIMUM SENSITIVITY 2 microvolts
. average sensitivity with %4 volt
M output. One r-f, two i-f and
. two conversion stages.
A precision receiver PENCIL-THIN SELECTIVITY—500 cycle
for every purpose “nose’” selectivity (6 db down) and
from $14.50 to $289.50. 3 ke **skirt” selectivity with

control of sharpest of five positions.

WORLD-WIDE COVERAGE 538-1580(}((‘

and 1720 ke to 32 me in 4 bands.

AR S i A A b Clalibrated electrical bandspread
tuning. 9 tubes plus voltage
regulator and rectifier.

the hallicrafters co.

WORLD'S LEADING MANUFACTURER OF PRECISION RADIO & TELEVISION ¢ CHICAGO 24, ILLINOIS

8
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Because of a deep-rooted interest in Amateur Radio, and because
Hallicrafters makes more short-wave receivers than all other U.S. manufacturers
combined, we are offering a Merit Award to Novice-Class Amateurs who make
outstanding progress during the coming year.

Award Given to Everyone Who Qualifies

Hallicrafters Merit Award will be given to every Novice who, during
the period beginning 12:01 A.M. September 8, 1951, and ending 12:00 P.M., Sep-
tember 7, 1952, local time, works all states and has obtained by September 7, 1952,
a General or Conditional Class Amateur License. Both Novice-Class and “regular”
QS0s can be used to make up the total of 48 contacts.

Rules governing contacts and verifications thereof are the same as
for ARRL W. A. S. Certificates (see p. 6, "Operating an Amateur Station™). Your
package of verifications must be postmarked not later October 7, 1952.

First Ten Win S-76 Receivers, All Others $25 Cash

The first ten Novices who complete the above will receive, absolutely FREE, a

Hallicrafters b 76 Receiver. All of the other Novices who complete the above will

receive $25 in cash, each. Remember this is not a contest

in which only some contestants win; everyone who com-

pletes the course will win either an S-76 receiver or $25

" in cash. No eniry blank is required, but we will be glad to

S-76. Double have vou drop us a line (Attention: WNOOEP, Bill Halligan,

9mbe:‘;‘;{';';f%]:;_¥ig;_;% Jr.} telling us you're going to try for the Award. Best of
luck with your QS0s.

“ The Tadio Mans Radis”

WORLD'S LEADING MANUFACTURER OF PRECISION RADIO & TELEVISION « CHICAGO 24, ILLINOIS
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THE AMERICAN
RADIO RELAY
LEAGUE, uwc,

is a poncommercial association of radio amateurs, bonded for
the promotion of interest in amateur radio communication and
experimentation, for the relaying of messages by radio, for the
advancement of the radio art and of the public welfare, for the
representation of the radio amateur in fegisiative matters, and for
the maintenance of fraternalism and a high standord of conduct.

it is an incorporated association without capital stock, chartered
under the laws of Connecticut. lts affairs are governed by a Board
of Directors, elected every two yédrs by the general membership.
The officers are elected or appointed by the Directors. The League
is noncormercial and no one commercially engaged in the manu-
facture, sale or rental of radio apparatus is eligible to membership
on ifs board.

“Of, by and for the amateur,” it numbers within its ranks practi-
colly every worth-while amateur in the nation and has a history of
glorious achievement as the standard-bearer in amateur affalrs.

fnquiries regarding membership are solicited. A bona fide
interest in amateur radio is the only esseritial qualification; owner-
ship of a transmitting station and knowledge of the code are not
prerequisite, although full voting membersh:p is granted only to
licensed amateurs.

All general corréspondence should be addressed to the odminis-
trative headquarters at West Hartford, Connecticut. )

Past Presidents
HIRAM PERCY MAXIM, WlAW 1914-1936
EUGENE C. WOODRUFF, WBCMP, 1936~1940

@ '_0"'0 .

Officers
Presidenf « « « « » v < v. . . GEORGE W. BAILEY, W2KH
H East 79th St., New York 21, N, Y.
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P.O. Box 586, Qdessq, Texas

Vice-President ., . . . .« < FRANCIS E, HANDY, WIBD|
38 LaSalle Roud, West Hartford, Connecticut

Secretary . . . .. A. L. BUDLONG, WiBUD
38 LuSalle Roud West Hartford, Connecticut

Treosvrer . . . .. .. DAVID H. HOUGHTON
38 LaScHe Road, West Hartford, Connecticut

L L . * .
General Cownsel .. . . 7, JooT T PAUL M, SEGAL
816 Connecticut Ave., quhmgton 6, DL,

Assistant Secretaries . . . .7 . JOHN HUNTOON, WILVQ
RICHARD L. BALDWIN, W1IKE HARRY PASTON, W1DJVv
38 LaSalle Road, West Hartford, Connecticut ‘

DIRECTORS

Canadian General Manager
ALEX REID .. ouoiiiiiineiie i inen, VEZBIS
240 Logan Ave,, 8t. Lambert, P, Q.
Vice-1)¢rector; Willlam W. Butchart. .. ... VESLQ
10740 107 8t,, Edmonton, Alta.

Atlantic Division
WALTER BRADLEY MARTIN........ w3Qv
1033 Arbuta Rd., Abington, Pa.

Vice-Director: Henry W. Wickenhiser, jr.. W3KWA
1112 state Ave., Coraopolis, Pa.

Centml Division

WESLEY E. MARRINER. .. .... ... WOAND
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erg
3900 W, 10th Ave., Gary, Ind.

Dakota Division
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i lce-birector Allred M. Gowan, ........ WOPHR

325 8. Menlo Ave., bloux Falls, 8. D.

Delta Division

VI(‘TOR CANI‘I FLD... ..., . .. casies . W5BSR
). Box 965, Lake Lharles, La.
1'1ce-1)1rectar uenrge S Acton,.......,WSBMM

Plain Dealing, La.

Great Lakes Division

JOHN H,. BRABB. .. ... ............. WRIPF
417 Ford Bldg., Detroit 26, Mich.
Vice-Director; Harold E, Stricker......... WEWZ
247 W, 5th 8t,, Marysvilie, Ohio
Hudson Division
JOSEPH M, JOHNSTON .......vuu..s W280X
423 Monmouth Ave., radley Beach, N. J.

Vice-Director: George V, Cooke, jr.. ..., Wwa2oBU
$8-31 239th St., Bellerose 6, L. L, N. Y.

Midwest Division
LEONARD COLLETT, . ............. WOEDEA
Box 88, ¢/0 CLAA,, Agaua, Guam, M, 1.
sddress correspondence to the Actiug Director:
ALVIN G, KEYES. ... oo cvianne. . WOKTQ
1201 Merch'mts Nat'i Bank Bldz Cedar Rupids, Tu.

New England Division

PERCY C, NOBLE. ... oirneeecuos WIBVR
37 Broad St Westtield, Mass.,
Vice-Director: Frank L. Baker, jr...... ... WI ALP

91 Atlantic 8t,, North Quincy 71, Mass,

Northwestern Division
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. W4CVQ

Rocky Mountain Division
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Southeastern Division
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Vice-Director: Willlam P, Sides. . ........ W4ATUP

Fleming Road, Montgomery, Ala.

Southwestern Division

JOHN R. GRIGGS. .. coversorsivisore, 6KW
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“It Seems toUs..”

AMATEUR MASTS — AND LEAGUE
MEMBERSHIP

For nearly three years now the League and
its General Counsel have been waging a fight
in the courts of the land dealing with a ques-
tion involving the very existence of practical
amateur radio. The question: Is an amateur
radio operator to be permitted the right to
erect an antenna pole or tower on his own
property?

Sounds odd, doesn’t it? What we’ve all been
doing in our residences these many years is
suddenly challenged — threatened by zoning-
ordinance provisions in numerous municipali-
ties, on the grounds that any activity requiring
the erection of a pole or tower in one’s yard
high above the rest of the landscape has no
place in a residential area. The angles were
many: that such towers are eyesores, that they
depreciate surrounding property values, that
they ought to be in Industrial zones — yes,
even that they cause TVI! But the effect would
be the same — to restrict amateur operation
by prohibiting the erection of masts and
towers in residential areas.

This became a serious matter. Should the
courts agree with the municipalities, it would
for all practical purposes be the death knell
of amateur radio as we know it, Watching the
further development of the fashionable zoning-
ordinance craze on the part of municipalities,
accelerated since the war, the League decided
the problem must be settled — and settled
right.

A clear-cut case was necessary. The issue
must be plain, and not over-involved with
loeal polities, neighborhood TVI wars, and the
like. The League examined incidents in Mis-
souri, in Iilinois, on Long Island, in Texas,
in New York, and in other states. Although
suggestions and advice were given in all cases,
few seemed suitable as court tests of the issue.
In several cases plans for court action were
begun, but the issue disappeared when the
municipality backed down, or when the ama-
teur decided he didn’t want to be the guinea
pig. Court action was begun in the Wright
case in New Jersey and the Lord case in
Pennsylvania. Fortunately, both stuck. For
the past two years, from the lower courts up
through the appellate bodies and right to
the Supreme Courts of both states, the League

and the office of its General Counsel have

carried the fight for the rights of amateurs to
have reasonable antenna masts and towers on
their property as normal residential uses.
The Supreme Court of New Jersey ruled in
favor of amateur radio, as reported in June
QST. The Supreme Court of Pennsylvania
has now similarly ruled, as reported elsewhere
in this issue.

These weren’t cases of the League supplying
individual legal protection in the courts for a
couple of its members. It was, as in interna-
tional radio conferences, the principle of de-
fending the position of all amateurs.

These two court cases have cost the League
—-meaning you — an amount of money ap-
proaching five figures. For example, the mere
printing — not the research nor writing nor
editing, mind you, but the mere printing — of
one extensive brief in one stage of the courts in
one case ran several hundreds of dollars. News-
paper reports said it was 90,000 amateurs
banding together to fight the battle for one of
their number in the common interest. We wish
those figures were true. More accurately, it was
a case of the 30,000 and more organization-
minded amateurs who are members of the
American Radio Relay League who banded
together to carry on the fight. For the money
to finance the cases came out of the League
treasury — you might say, out of League
membership dues.

This intangible but vitally real benefit of
membership in ARRL is, unfortunately, not
something you can read like @ST, or something
you can put in your rig like a new transformer
or meter. It isn’t ag tangible even as the code
practice or information bulletins you get from
WI1AW. But it represents a very real part of
your investment in amateur radio by member-
ghip in the League.

TVI SURVEY

On page 36 of August QST we solicited in-
formation from members concerning their ex-
perience with TVI. What we wanted was info
on the steps that you fellows had taken to
alleviate your TVI, comments on the troubles
common to individual makes of TV receivers,
and other dope that might be useful not just
to the Headquarters but to the membership
at large. We had visions of receiving a great
number of letters from all over the country,

containing information that we could work



into a masterful summary. It would be the
old story of brothers-in-arms joining together
to fight a common foe, giving each other
mutual support and assistance.

‘What happened?

One lone ham has written in response to that
August request, giving complete information
on how he tackled TVI and what all the factors
were. Yep, just one single, solitary letter.

‘Well, fellows, maybe we had the wrong dope.
Maybe there #sn’t any TVI problem.

Maybe.

A.R.R.L. CENTRAL DIVISION
CONVENTION
French Lick, Indiana, October 20th=21st

The ARRL Central Division Convention,
sponsored by the Indiana Radio Club Council,
will be held at the French Lick Springs Hotel,
French Lick, Ind., on Oct. 20th and 21st.

A well-rounded program of technical talks,
exhibits, contests and prizes will be offered to at-
tending amateurs, with a banquet and dancing
to be held on Saturday night. Special attention
has been given to the entertainment of the ladies
present, including a style show, a “luncheon at
French Lick” program, and a tour of the formal
gardens at the hotel. There will be special meet-
ings for mobileers, ECs, v.h.f. men, MARS, s.8.b.,
and many others. Among the speakers will be
George Floyd, W2RYT, of General Electric, and
A. L. Budlong, WiBUD, ARRL secretary.

French Lick Springs Hotel is known as one of
the finest *‘watering spots” in the Midwest, and
offers its guests a variety of sports and enter-
tainment, not to mention an excellent cuisine.
The hotel has 600 rooms, and is situated on 2000
acres of wooded and landscaped grounds in the
heart of the beautiful Brown County area of
southern Indiana. Hotel rates are moderate and
on the American plan.

Advance registrations are $4.00 per person,
and may be secured from P. 0. Box 7506, In-
dianapolis, Ind. A postcard to that same box
will bring full information on hotel rates and
reservations, which may be made directly with
the hotel.

Silent Reps

“[T 18 with deep regret that we record the
passing of these amateurs:

WIBEF, Everett . Taylor, Springfield, Mass.

W2QXP, John A, Schroeder, Haddonfield, N, J.

ex~-W3GHK, James E. Gantz, Cleona, Penna.

ex-W3Z0, Charles E. Frazier, Washington, ). C.

W4GWS, R. R. Milligan, Jackson, Tenn.

W6ZZH, Glen 8. Pidge, Eullerton Lahf

KL78T/7, ex~-W8TDP, Robert C. Ewing, ATC,
J8N, Oak Harbor, Wash.

KZ5LH, Lee R. Holt, Balboa

VE4ND, N. J. K. Dinnen, Winnipeg
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18th ARRL Sweepstakes —
Nov. 17th-18th and 24th-25th

How many ARRL sections and how
many stations in those sections can you
work in two week ends? If you are located
anywhere in the League’s field-organiza-
tion territory (see page 6), you are cor-
dially invited to take part in this popular
annual operating sctivity. Any amateur
bands, 'phone or c.w., may be used. The
total operating time allowed each con-
testant is 40 hours. The Sweepstakes com-
prises seventy-two c.w. and seventy-two
'phone contests! 'Phone entries are com-
pared only with other 'phone entries —
¢.w. scores only with other e.w. scores —
in your particular section, in the competi-
tion for awards. The week-end periods
starting Saturday afternoon (1500 PST
or 1800 EST) on the 17th and 24th of
November mark the open season for SS
contacts. “CQ SS” or *Calling any Sweep-
stakes station” will be the calls indicating
vour wish to pile up a score!

A eomplete announcement of the con-
test, including the rules governing partici-
pation, will appear in November @ST.
"The rules will be the same as those of the
1950 88. Amateurs in remote ARRL see-
tions who do not receive the November
issue before the Sweepstakes may refer to
November, 1950, QST for contest details,

Contest reporting forms will be sent to
all amateurs who request them by mail or
radiogram. It is not necessary to make ad-
vance entry or to use these forms, if the
report form preseribed in November 1950
or in the next issue of Q8T is followed.

CU in the *51 SS!

OUR COVER

Whether you're 1 Novice looking ahead to
your General Class ticket and the fun of oper-
ating forty and tw: enty, or an old timer searching
for an easy-to-build rig incorporating TVI shield-
ing and filtering, you’ll find this 3-band 75-watt
rig by W1TS worth considering. It's described on
page 18.

A won’t use a crystal filter in his receiver be-

cause ‘“it cuts down the gain.”’ B says it doesn’t
necessarily cut down the gain, but A argues that
the noise is greatly reduced when the crystal is
turned on in the receiver, Who is right?

{Please turn to page (88 for the answer)

QST for



ARRIL Wins Pennsylvania Antenna
Mast Case

Another Supreme Court Affirms Amateur Towers as Accessory Use-
of Residential Property

Supreme Court of New Jersey — one of the

nation’s outstanding judicial forums-— had
in its decision in Wright ». Vogi? upheld the
League’s contention that amateur radio opera~-
tion constitutes an accessory use of residential
property.

The League is now pleased to report that the
Supreme Court of Pennsylvania has similarly
ruled in the case of In the Maiter of the Appeal of
Lord,® which the League had litigated since 1948
on behalf of George D. Lord, W3MKK, of Mun-
hall, Pennsylvania.

Lord had been denied a building permit for a
32-foot steel tower which he had erected in his
back yard for the purpose of supporting a ten-
meter rotary beam. The local authorities denied
Lord a permit on the ground that his amateur
radio tower was not an “accessory use” of resi-
dential property and was therefore unlawful
under the zoning ordinance.

When Lord called upon the League for assist-
ance the League did not hesitate. Amateur radio
itself had been challenged! If a municipality could
declare that amateur radio operation was not an
accessory use of residential property then most
amateurs would be hard put to find a location
from which to operate.

At the time the Lord case arose there was only
one court decision ruling upon the question of
amateur radio as an accessory use of residential
property.* Unfortunately that decision was by a
divided court and thus did not provide a com-
pletely satisfactory precedent for a principle so
vital to amateur radio.

So, armed only with the decision of the divided
Minnesota court and a firm conviction that ama-
teur radio was on the side of truth and justice,
the League litigated the case through the’ entire
judicial system of the Commonwealth of Penn-
sylvania. The trial court was well disposed to-
ward the League’s point of view; the first appel-
late body went off on a tangent, didn’t deal with
the question raised and reversed the trial court on
procedural grounds; but then the Supreme Court,
the court of last resort, not only agreed with our
argument that operating an amateur radio sta-
tion was a residential type of activity but spoke
highly of the achievements of amateur radio in
so ruling.

IN QST for June ! the League reported that the

1QST, June, 1951, p. 89,

2 Wright v. Vogt 7NJ1, 80A.2d 108, April, 1951.

3 In the Matter of the Appeal of Lord, 368 Pa. 121, June,
1951,

4 Village of $t. Louis Park v.
16 N.W. (2d) 459,

Clasey, 218 Minn., 344,

October 1951

Court Praises Amateur Radio

Justice Bell, in delivering the opinion of the
Court, wrote: ‘“The importance of amateur radio
in furthering science, in discovering the where-
abouts of persons lost on land or sea, in furnishing
and eliciting information of great value to our
country, and in spreading goodwill throughout
the world can hardly be exaggerated. . . .”

In view of the decisions of the highest courts of
Minnesota, New Jersey and Pennsylvania up-
holding the view that amateur radio is indeed an
acecessory use customarily incidental to residential
property we should be able to assume that it is
the settled law throughout the land.

However, it must be pointed out that these
decisions are binding only upon the courts and
officials of the respective states. Obviously the
League cannot litigate this question of accessory
use in each of the 48 states and it should not need
do s0. In view of the stature of the courts which
have ruled upon the question, the courts and local
officials in other states should follow these prece-
dents.

This does not mean that hereafter amateurs
will have no problems with their local building
inspector for there always will be officials who
will either be unaware of or unwilling to heed the
studied opinions of these three courts.

The amateur. who is faced with the zoning
problem of accessory use should be able, in most
instances, to convince the local authorities that
the operation of his amateur station is a residen-
tial use by referring them to the three decisions
(reference to legal cases is by citation, i.e.: Wright
v. Vogt, TNJ1) for their information and guid-
ance,

! The Pittsburgh Press ﬁ
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While it Is impossible to advise the amateur
upon every zoning problem that may arise we can
set forth the basic principles and arguments that
have been developed through litigation in the
past few years.

Zoning Ordinances

- Zoning ordinances are modern things. Yet
pearly every municipality in the land has some
articulated scheme of organizing the community
into sections according to the use of the property
lying therein. There are rules for the residential
section and there are rules for the commercial
section. Generally, zoning ordinances concern
amateur radio operation only as an activity care
ried on in a residential section.

Typically, & zoning ordinance provides that
within certain specified geographical limits only
one-family dwellings or structures that are acces-
gory and customarily incidental to a residence are
permitted. This may mean a garage, s dog house,
a flag pole, a bird bath or an amateur radio
tower. (Indeed, it required a bit of litigation to
establish this last classificationl) But so long as
the use does not change the residential character
of the property it must be cousidered accessory
to the main use.

Since amateur radio as a matter of law and fact
is carried on solely for personal reasons and with-
out pecuniary interest the residential character
of a property is not changed merely because of
the presence of an amateur radio station.

Notwithstanding the fact that the courts have
misconstrued the phrase “customarily inci-
dental” go as to mean “customary” the League
has successfully argued that since there are some
90,000 amateurs in this country and 120,000 in
the world, most of whom operate their stations at
their residences, amateur radio operation is not
unique but indeed a customary activity indulged
in by a great number of individuals throughout
the world.

Usually, a zoning ordinance places a restric-
tion upon the height of buildings and structures,
including accessory buildings, Such restrictions
are generally valid. However, if the restriction
does not bear a reasonable relation to the public
health, safety, morals or welfare the restriction
is invalid. There is no reported decision where an
ordinance was declared invalid because it unrea-~
sonably restricted the height of an amateur tower.

In the New Jersey tower case the court held
that the 35-foot height restriction upon buildings
imposed by the zoning ordinance didn’t apply to
the W2UWK 60-foot tower because the ordinance
provided that church steeples, chimneys and flag
poles were excepted from the height restriction.
The Court in a learned discussion of statutory
construction concluded that it would be utterly
unreasonable to say that a structure such as a
radio tower, which is of like kind to church
gteeples, chimneyes and flag poles, would not be
within the exception because not within the let-
ter. Many zoning ordinances in effect, throughout
the country specifically exempt radlo towers
from height restrictions,
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Interference Problems

The amateur zoning problem often is precipi-
tated by a complaint of an irate citizen to the
local authorities that his radio or television set is
being interfered with by an amateur. Sometimes
hastily, due to the irate citizen’s standing in the
community, the local authorities dust off the law
books and they usually end up with a zoning
ordinance. This is then thrown at the amateur.
Mistake number one is their picking on an indi-
vidual with the indomitable spirit of an amateur.
Mistake number two is their attempt to justify
the imposition of a provision of a zoning ordi-
nance on the ground that the operation ef the
amateur station causes electrical interference to
radio and television reception.

As all amateurs know, the federal government,
through the Federal Communications Commis-
sion, regulates amateur radio. This regulation is
based upon the federal government’s constitu-
tional power to regulate interstate commerce —
and all of amateur radio is in interstate com-
merce. It is elemental in the law that where the
Congress has, within the limit of its constitutional
power, entered a field of regulation, the federal
government is said fo have preempted that field
to the exclusion of the state governments,

The Congress did just that as long ago as 1912.
More recently the Congress in enacting the Com-
munications Aect of 1934 created the Federal
Communications Commission and granted to it
exclusive jurisdiction over radio communications,

Clearly then, any attempt by a municipality to
deal with the problem of amateur interference to
other radio services would constitute an unlawful
invasion into a field of regulation fully occupied
by the federal government.

Lest the indomitable spirit of the amateur
carry him away he should be warned that ama-
teur radio is not entirely exempt from the opera-
tion of local laws. A municipality may legally
require an amateur to obtain a building permit
before erecting a tower. That procedure is an
administrative device necessary to maintain con-
trol over building in the community and, in it-
self, does not represent unlawful regulation of
amateur radio.

HAMFEST CALENDAR

SOUTH DAKOTA -~ Satarday and Sunday, October
6th and 7th, at Sioux Falls — South Dakota hamfest. Regis-
tration fee of $4.00 includes banquet. Advance registrations
should be sent to W@PHR, 825 South Menlo Ave., Sioux
Falls, 8. D., before October 2nd.

TENNESSEE — Saturday and Sundsy, November 3rd
and 4th, at Kingsport — hamfest sponsored by the Kings-
port Amateur Radio Club. A bang-up program has been
arranged. Further particulars available from the Kingsport
Amateur Radio Club, Inc., Kingsport, Tenn.

VIRGINIA — Saturday night and all day Sunday, Oc-
tober 27th and 28th, at the Hotel Jefferson, Richmond —
annusl hamfest of the Richmond Amateur Radio Club.
Technical talks and demonstrations will be featured. The
only charge will be for the dinner on Sunday, cost approxi-
mately $3.50 per person. Advance dinner reservations should
be made to P.O. Box 1985, Richmond 16, Va. Room reser-
vations should be made direct to the Hotel Jefferson.

QST for



A Civil Defense Club Project

Tri-County Radio Association Program Provides Emergency Stalions
and Promotes V.H.F. Activity in Northern New Jersey

BY M. P. REHM,* W2HNY

. This is the story of a club project that
not only provided much-needed emer-
gency gear, but also served to increase
membership, meeting attendance, v.h.f.
activity, and interest in emergeney work.
It is hoped that it will help inspire other
groups to go to work along similar lines,
without waiting for financial assistance
from local government sources.

ae Tri-County Radio Association, as its
name implies, covers three adjoining counties
and some fifteen towns in the Plainfield, N. J.,
area. Several of our members had been approached
by officials of our respective towns regarding
emergency communication, at a time when plans
for this sort of work were rather nebulous. After
discussion at meetings it was decided that we
needed new equipment in considerable numbers,
not only for emergency work, but to get more of
group working together and active on the air.
For over two years the club had maintained a
station in the Plainfield Red Cross Headquarters,
with gear on 80, 75, 10 and 2 meters. Crystals
had been supplied for club frequencies on 10 and
3, and informal weekly schedules were kept, but
not much activity resulted. Obviously, a codrdi-
nated effort was needed, so organized that every-
one would take active part.

Gefting Started

In preliminary discussions in December, 1950,
a definite plan of action was mapped and set in
motion. Under the leadership of W2AZL, our
emergency communications group became a
design and engineering commifttee and board of
strategy. Its first decision was to concenfrate on
144 Me., in view of what happened in Worid War
1I, when all lower frequencies were washed out.
Next, the types of power supplies were discussed,
resulting in a decision to adapt the equipment to
use with 100-ma. generator or vibrator supplies
of 200- to 275-volt rating, or small a.c. supplies
for home use.

Receiver suggestions ran the gamut from rush-
box to full superhet, with squelch and noise
limiter, but we finally settled for a superregen-
superhet. This type of receiver would be some-
what broad on strong signals, but its advantages
of simplicity and low cost more than outweighed
this, Several possible tube complements were set
up, a8 in Fig. 1.

For transmitting use special circuits, high-
frequency crystals, and fancy modulators were
discussed but rejected, for reasons of simplicity,
jow cost and battery economy. Crystals around
8 Mec. were still plentiful, so the decision was for a
straight circuit with triode multipliers and a
gingle-tube modulator.

Parts and Finances

Club members had been told something of the
plans, and by January they were clamoring for
details, The committee presented block diagrams
of the equipment and everyone was asked to make
spare tubessand parts available, in “order ‘that
the rigs might be built for as little as possible. A
Parts, ‘Committee, consisting of W2JIB and
W2QPM, was set up to gather parts from mem-
bers and to procure other needed parts, dispense

I'hm is W2HNY/2, a 2-meter station in portable form,

*# President, TCRA. R.D. 2, Box 3, Plainfield, N. J.

October 1951

te with storage battery, power supply and an-
tenna system.
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6F5 Fig. I — Block diagrams of the
TCRA civil defense rigs.
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TRANSMITTER

same, and collect funds. Members were asked to
pay down five to ten dollars in advance, and
extra funds were borrowed from the club treas-
ury, so that parts could be bought in large quan-
tities. It was decided to shoot for 20 complete
units, but we felt that once the project got rolling
more members would jurap on the 2-meter band-
wagon, 80 many parts were bought in larger
numbers,

The First Working Models

With a good idea of the parts available, the
design committee took over to work out a simple
mechanical layout. W2AZL suggested use of a
sheet-aluminum plate to hold parts, with a stand-
ard chassis upside down as a bottom cover.
Separate plates would be used for the transmitter
and receiver but they would be mounted in a
single unit. We talked of a production line to get
the units built quickly, but this was voted down
in favor of having each member be responsible

cuits. The committee stressed
the completion of the receiver
first, as we reasoned that when a receiver was
completed and signals heard, the incentive to
finish the rest of the station would be greater.
Just as the models were nearing completion, FCC
announced the civil defense frequencies for the
various bands. By making minor changes in the
designs we could have gone on 10 or 6, but a
quick huddle of the committee decided that since
we were already well under way we would stay
on 2, Even so, the frequency announcement,
glvmg assurance that hams would have a speclﬁc
place in civil defense operations, further spurred
our project.

Production

As the receivers began to come along, several
members with grid-dippers and other test equip-
ment were put to work as “service stations” to
line up the r.f. and i.i. portions. Each constructor
had to have his audio and second detector work-
ing before approaching one of these for a line-up

Bottom view of the
TCRA 144-Me. re-

eeiver.,
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Bottom view of the
2-meter transmitter.

job. Now that reeeivers were being completed,
the transmitter model was finished and tested on
the air. Parts for the transmitter were issued and
in & short time we had several of them ready for
tune-up. It was amazing to see how quickly the
fellows put rigs together and got them working,
Being handed a chassis and some parts seemed
just the right challenge.

W2QJR drew up complete schematics, and
these were supplied to each constructor, with
photographs of the models, complete parts lists
and wiring and assembly suggestions. To keep up
with those who were completing rigs, and to
stimulate interest among the others, we scheduled
a talk on 2-meter antennas by W2NLY. Jim
gave us all the answers, and showed models of
various mobile types. Our parts committee came
up with some surplus vibrators and transformers,
and s sample power supply was built. Some of
us already had mobile power supplies that were
usable, and many had the necessary a.c. supplies.
We strongly urged members to put power sup-
ply, transmitter and receiver into one package,
a8 seen in the photograph, for quick installation
in the car. The project will not be considered
complete until all the rigs are fully equipped for
mobile operation.

R

In order to bring everyone up to date on civil
defense matters, we invited W2VQR to speak to
the club. Lloyd is ARRL Section Emergency
Coérdinator for Northern New Jersey, and head
of the Radio Amateur Branch of Communications
on the New Jersey Civil Defense Board. Clubs in
the vicinity were asked to send representatives
and all local hams were invited. Seventy hams
and several local officials were present, and many
phases of integrating ham radio with civil defense
activities were discussed. Several clubs have in-
vited members of our group to describe our pro-
ject at their meetings. It is interesting to note
that most hams want to see the gear all apart,
and then they want a schematie.

As this is being written we have 40 sets of
parts out, with about 30 receivers and transmit-
ters in operation. The 2-meter band is really alive
locally. Many of the rigs are mobile, and our club
net frequency is hot with test signals at all hours.

Equipment Details

Having canvassed the membership for tubes
and parts we then gave the bargain counters a
careful serutiny before settling on the final design,
We started at a time when tubes were becoming

(Continued on page 180)
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Another arrange-
ment of the Tri-County
Radio Association
2.meter gear, showing
the transmitter and
receiver units, left,
and power supply.
Note that the trans-
mitter and receiver
are built on separate
aluminum plates and
then mounted side-
by-side on an inverted
chassis of standard
size.

¢
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A 75-Watt Transmitter for 3 Bands

Simplified Shielding and Filtering for TVI

BY DONALD H. MIX,* WITS

HE transmitter shown in the photographs is a
T3—stage 75-watt c.w. rig designed to cover the

80-, 40- and 20-meter bands. It is complete
with built-in power supply. Plug-in coils are used
only in the final amplifier. The problem of shield-
ing has been studied with the aim of reducing
labor and material to a minimum, The unit has
been designed primarily with the maximum input
allowable to the Novice licensee in mind. It
represents an attempt to arrive at an optimum
balance between power-supply and tube cost.
While ¢nly certain frequencies in the $0-meter
band are available to the Novice, this transimitter
is something he can build with an eye toward
the future, since the other frequencies will be
immediately available to him as soon as he
graduates to a license of higher class.

Front view of the 75-watt 3-band transmitter, show-
ing the interior of the amplifier enclosure.

Civeuif

The circuit is shown in Fig. 1. The oscillator
output condenser, (', has a sufficient range of
capacitance to cover both 80 and 40, making coil
changing in this stage unnecessary. The output
of the oscillator can be fed either directly to the
grid circuit of the final amplifier, or to the grid
of an intermediate frequency doubler for 20-
meter operation. The two triode sections of the
6N7 doubler tube are connected in parallel. The
doubler is cut in and out of the circuit by a sys-
tem of erystal sockets and shorting plugs, instead
of a switch, for simplicity. This permits the
doubler coil also to be permanently mounted

* Assistant Technical Editor, QST
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® At first glance, it may seem rather
stupid to use a pair of tubes when the
required power is within the ratings of
one of them. However, tube cost these
days is not often the important item
that it was several years ago. Unless
components can be bought in surplus,
the cost of power supply can easily equal
or exceed the cost of the rig itself. In this
instance, an attempt has been made to
arrive at a minimum over-all cost for the
amount of power involved — 75 watts
on 3 bands.

under the chassis for shielding purposes. The
shorting plugs are Millen type 87412 with the
pins wired together. When a shorting plug is
inserted in J3, the output of the oscillator is fed
to the grid circuit of the amplifier. When this
plug is shifted to Ja, the oscillator is connected to
the doubler grid. Then a second plug inserted
in J3 conneets the output of the doubler to the
input circuit of the amplifier. The 6N7 cathode
biasing resistor is chosen to give the same grid
current as obtained on the lower-frequency
bands. When not in use, this tube draws only a
milliampere or two of plate current.

The desired power level in the final amplifier
is most economically obtained through the use of
4 broadcast-receiver type power transformer
within the voltage rating that will permit the use
of inexpensive eleetrolytic condensers in the filter.
This limits the available d.c. output voltage to
about 450, From the viewpoint of tube cost, the
807 is the only logical choice for the final ampli-
fier, even though it requires two of them in paral-
lel to handle the necessary plate current for an
input of 75 watts. RFCs, RFCy, Re and Ry are
necessary to prevent v.h.f. parasitic oscillation.

The amplifier is keyed in the cathode circuit.
This permits good clean keying and avoids the
problem of protecting the tubes with fixed bias,
a necessity that arises when the oscillator is
kteyed. A single milliammeter, MA;, may be
switched to read amplifier grid current, when
connected across Ry, or cathode current when
switched across Rs. The value of Rg is adjusted
to give a meter-scale multiplication of 10. The
ARRL Handbook gives information on making
meter shunts from copper wire.

Power Supply

The basic power-supply ecircuit is, of course,
conventional. A choke-input filter is used to hold
the voltage within the rating of the filter con-
densers. Reduced voltage for the oscillator and
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Fig. I — Circuit diagram of the 75-watt 3-band transmitter,

Gt — 15-uufd, mica.
Cz — 4 7-pufd, mica,
Cs, Cs, Cs, Cs, Co, Cro, Lu, Cas, Cis, Ci7, (As, Cio, Czo,

Caz, Cas, Cop, Czs, Cos, Cso, Cay, Caz, Cas—
0.001-pfd. disk ceramic.

Cz — 335-pufd. variable (National STH-335).

Cs — 100-ppfd. mica,

Cig —- 47-putd. mica,

C14 — 35-ppfd. variable (National ST-35).

Cio — 0.01-ufd. disk ceramic,

Ca1 — 0,001-p4fd. mica or 0.01-ufd. disk ceramic.

Cag— 300-uufd. variable (National TMS-300).

Cas, (,27 — 8-ufd. 700-volt-wkg. electrolytic (C-D

 BRHV.-708),
Ry — 68,000 ohms, 4 watt,
Ra — 470 obms, 1 watt.
Ra— 47,000 ohms, 1 watt,
R¢— 15,000 ohms, 1 watt.
Rs, R — 4700 ohms, 1 watt.
R7 — 100 ohms, 14 watt,
Rs — Meter mulnplymg shunt (see text).
Ro, Rio — 47 ohms, 14 watt, noninductive.
R — 2500 ohms, 25 watts,
Ly —7.5 ph. — 32 turns No. 22, 84-inch diam., 1 inch
long (B & W 3008 Miniductor).

doubler and also for the amplifier screens is sup-
plied across a pair of voltage-regulator tubes.
Since the high-voltage and filament windings are
on a common transformer, it is necessary to re-
move high voltage from the oscillator during
receiving periods by breaking the transformer
venter-tap connection. This is done by means
of the power-control switch, S, which also con-
trols the a.c. primary voltage to the transformer.
With the switch turned to the left in Fig. 1, the
filaments are lighted, but high voltage is off. In
the central position, both circuits are open. With
the switch turned to the right, both circuits are
closed for transmitting. The central position is
chosen as the all-power-off position so that the
switeh can be turned against the stops in switch-
ing quickly from transmitting to receiving.

October 1951

Lz — 1.3 ph. 12 turns No. 18, 34-inch diam., 34 inch

) long (B & W 3011 Mmlductor)

L3z — 3.5 Mec. — 6.3 ph. - 15 turns 1% inches diam,,
134 inches long (B & W JEL-40 with 7 turns
removed).

w7 Me, =2 ph.~~9 turns 114 inches diam., 114

inches long (B & W JEL-20 with 3 turns re-

moved).
4 Mc.— 0.8 gh.~—6 turns 114 inches diam.,

2 inches long (B & W JEL-10),

L4, Ls - 2.3-hy. 150-ma. filter choke (Stancor C.2304).

J1, J2, J3 — Ceramic crystal socket (Millen 33102).

J4 — Open-circuit *phone jack.

5 — Coaxial connector (Jones 5-101).

MA; — D.c. milliammeter, 25-ma. scale.

RFCy, RFC2, RFCs, RFCy, RFCs — 2.5-mh, r.f. choke

(National R-50), )

RFCs, RFC7.— 1-ph. r.f. choke (National R-33).

RFCs ~~ 2.5.mh. r.f. choke (National R-100-8).

81 — Double-pole three-position rotary (Mallory 3223J).

Sz~ D.p.d.t. toggle.

T) — Power transformer: 600—-0-600 volts r.m.s., 200

ma.; 6.3 volts, 3 amp; 5 volts, 3 amp. (Stancor
P-617O or PC-8414).
VR — VR-150 voltage-regulator tube.

—14

Construction

The problem of suitable shielding enclosures
for ham transmitters, a prime requirement if
TVI is to be avoided, is one that would prob-
ably be solved quickly by manufacturers in nor-
mal times. As matters stand, however, there is
no really simple means of providing an adequate
enclosure. None of the presently-available cabi-
nets is designed primarily with shielding in mind,
nor can they easily be made to provide sufficient
shielding and ventilation. Few amateurs are
equipped to handle sheet metal in large pieces.
FEnclosures of screening, while almost ideal from
the considerations of shielding and ventilation,
are not easy to make nor do they usually have
much claim to eye appeal. In recent months, we
have been turning to the use of standard chassis

19
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in various combinations as one of the easiest
means available.

In this case, a 13 X 17 X 3-inch aluminum
chassis is used as the base. The generous size not
only makes provision for the power supply, but
it also facilitates wiring with shielded wire which
is not easily handled in restricted space, without
experience. All parts of the oscillator and doubler
circuits are shielded by mounting them under-
neath the base chagsis. Since the amplifier must
be accessible for changing coils, the components
are mounted on top and shielded by an enclosure
made up of two 7 X 12 X 3-inch aluminum chas-
sis, one of which forms a cover hinged to the
lower one. Good contact along the seam between
the two chassis is assured by the use of a pair of
ordinary window latches which easily provide
considerable pull-down force. Any gap caused
by inaccurately-formed chassis can be taken care
of by bending the chassis lips outward with pliers
wherever necessary to make a tight fit.

First lay out the power-supply components
along the rear edge of the base chassis and make
the mounting holes, including holes for the ter-
rainal wires from the transformer and chokes.
The a.c. power-input plug is mounted in the rear
edge of the chassis, close to the power transformer.
Underneath, the two filter condensers are
mounted on small lug strips which also provide
ferminals for making connections to the con-
densers.

Now spot the holes for the crystal socket, the
sockets for the oscillator and doubler tubes which
are all on a line 6 inches from the rear edge of the
chassis. The tubes are central and their centers
spaced 6 inches.

The two exciter tuning condensers, 'y and
("14, are similarly spaced 6 inches apart and suf-
ficiently to the rear of the base chassis so that
their forward mounting screws come about 14
inch behind the amplifier enclosure. The latter is
set with its front edge Hush with the front edge of
the base chassis, The three sockets for the short~
ing plugs are placed as nearly as possible in the
positions shown in the photographs.

20

Typical Meter Readings

Oscillator plate current. . .. .. ........5 to 10 ma.
QOscillator screen ourrent. ... .. .......4 to & ma.
Oscillator screen voltage. ... .. .......110 to 130.
Doubler plate current, idle. ... . ...... 2 ma.
Doubler plate eurrent, operating. ..... {4 ma.
Doubler grid current. . .............. 2.3 ma.
Doubler cathode bias. .. ............. 90 v.
Doubler grid-leak bias............ .35 v
Total doubler bias.................. 125 v,
Amplifier grid current, loaded........ 10 ma.
Amplifier grid bias. ........vvven.nn. 50 v.
Amplifier screen current, loaded....... 22 ma.
Amplifier plate eurrent, for 75 w...... 165 ma,
Amplifier cathode current, for 75 w. .. .200 ma.
Off-resonance plate current, .......... 220 ma.
Power-supply voltage, key open....... 530
Power-supply voltage, key closed, am-

plifier loaded to 165 ma............ 460

The meter is mounted at the center of the front
edge of the base chassis. It is very important
from the consideration of TVI that the meter be
tightly shielded at the rear. The enclosure shown
in the photograph of the bottom was bent up
from sheet aluminum, Extension shafts with
panel bearings are run from the two variable con-
densers underneath to the chassis front edge. The
power switch and the meter switch are at the
ends,

In the lower of the two smailer chassis, the
sockets for the two 807s are spaced with their
centers 8 inches from the edge of the chassis and
about 214 inches apart. The sockets are ringed
with %4-inch holes, which show in the bottom-
view photograph, to provide ventilation for the
tubes. The lower portions of the tubes are en-
closed in Millen type %0007 shields and the
ventilating holes must come within the diameter
of the shields. The bottom plate, which must be
provided to cover the bottom of the base chassis
with a tight fit, should likewise be perforated in
the urea below the sockets. The base chassis
should be provided with feet of some sort at the
four corners to allow air to circulate up through
the ventilating holes.

The shaft of the condenser
and a shaft-extension bearing
set in the front edge of the chas-
sis are joined by a flexible shaft
coupling. The coil socket along-
side the tank econdenser is
mounted on tubular pillars that
raise the socket to clear its
prongs underneath. (o1 iz at-
tached to one of the rear stator
nuts. The plate choke, RFCj, is
mounted vertically immediately
to the rear on a small ceramic
feed-through insulator, although

¢

Bottom view of the 75-watt c.w.
transmitter. Plenty of space is pro-
vided so that components need not
be crowded.
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the same buttons used for the tank condenser
will do. A short length of coaxial cable connects
the link terminals of the coil socket to the output
coaxial fitting set in the end of the chassis.

As soon as all holes have been drilled in the
small chassis, it should be placed on the base
chassis and all holes in the bottom of the smaller
chassis should be traced on the top of the base
chassis so that the two sets of holes will match
exactly.

The cover chassis is attached to the lower one
by means of a section of piano hinge — a hinge
running the entire length of the chassis. The area
over the tubes is perforated with !4-inch holes.
The two window latches should be fitted carefully
so that they will exert a good pull on the top of
the chassis when they are closed. If desired, the
front of the unit can be provided with a panel
to make it uniform in appearance with other
equipment.

Underneath, a long lug strip is used as a ter-
minal board for the transformer leads that re-
quire extension. Connections will come easiest
if the ground end (-) of the filter condenser
to the rear is toward the transformer and the
ground end of the condenser in front toward the
VR tubes. The VR voltage-dropping resistor,
Ry, then is mounted by soldering it between
the positive terminal of Cy7 (the condenser to-
ward the front) and an insulated terminal of the
lug strip holding the other condenser. A wire then
connects the lower end of this resistor to Pin 5
of the VR tube toward the rear. Pin 2 of this
tube connects to Pin 5 of the other VR tube and
Pin 2 of the latter to ground. R.f. chokes are sup-
ported by attaching to the associated tube-socket
terminal at one end and to s short lug strip at the
other, The lug strip also serves as a mounting for
any resistor that may be connected to the choke.
All power wiring is done with shielded wire and
all by-pass condensers are applied to the shielded
wire in the manner described in April QST.t
The braid of the wire connecting to the terminal
is pushed back about 14 inch and solder is lowed
around it to anchor it to the insulation. The ex-
posed insulation is removed for about { inch,
and the condenser is soldered between the end
of the braid and the exposed end of the wire.
The braid is then grounded to the chassis at the
nearest possible point. It is often simpler to run
individual power wires from each socket or each
choke, rather than to go from one point to the
other and thence to the power-supply or other
terminal with a single piece of wire. And from the
standpoint of TVI reduction, it is probably
preferable. Each filament, sereen and cathode
of the two 807s should have its individual by-pass.
Where the shielded wires run parallel, they
should be spot-soldered together every few inches,
and hold-down lugs should be placed wherever
needed to anchor the wires firmly.

The two exciter coils, Ly and Lo, are soldered
directly across the terminals of the tuning con-
densers. A short sleeve of spaghetti over each

1 Grammer, “ By-Passing for Harmonie Reduction,” Q8T
April, 1951, p. 14,
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Rear view, showing the placement of the exciter tubes
and the shorting-plug sockets.

coil lead will help to add strength to the wire.

The 807 sockets are turned so that their grid
terminals (Pins 3) are closest. Then RFCs and
RFC7, end to end, should just about bridge the
gap between the two terminals. The connections
between the shorting-plug sockets and the junc-
tion of the two chokes are made with No. 14
wire well spaced from the chassis. This wire also
is used in connecting each of the amplifier tank-
condenser mounting screws to one of the two
tube cathode terminals (Pins 4).

Adjustment

The VR tubes should glow soon after the
power is turned on. If they do not, and a check
of the wiring shows no mistake, the resistance
of Ry should be reduced until the VR tubes light
with the key closed. Variations in line voltage
may require this. The transmitter should first
be set up for 80-meter operation, with C7 set atb
maximum capacitance and S turned to read
erid current. After the key is closed, turn Cy
slowly until a reading of grid current is obtained.
This is the 80-meter resonance point. Now slowly
reduce the eapacitance of (7 still further until
snother reading in grid current is obtained. This
is the resonance point at 40 meters. Now, in-
sert the shorting plugs for 20-meter operation,
leaving (7 set for 40 meters. Close the key and
adjust (14 for maximum grid-current reading.
This initial reading may be slight, but it should
be possible to bring it up to normal by a slight
readjustment of C7,

With the exciter operating satisfactorily, you
enn now turn your attention to the amplifier.
Set up again for 80-meter operation and plug the
80-meter eoil in the amplifier. Adjust Cy for
maximum grid current at 80 meters. Then throw
the meter switeh over so that it reads cathode
current. Holding the key eclosed, turn Caz to
meximum eapacitance and then turn it slowly

(Continued on page 128}
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Sugar-Coated Linear-Amplifier Theory
Or How To Keep a Single Sideband a Single Sideband

BY RICHARD E. LONG,* W3ASW

a single-sideband suppressed-carrier sig-

nal, the writer has had certain experiences
that he feels he should pass along to the brethren.
During this period of time, at least half a dozen
articles have appeared that described equipment
capable of generating a good clean s.s.b. signal.
Many of these rigs have been built and put on
the air by progressive hams interested in this
maore efficient system of transmitting voice. Some
of these signals are beautiful to listen to, but
some leave much to be desired.

Analysis of these latter signals reveals that,
while the portion of the signal that carries the
intelligence is substantially a good clean s.8.b.
affair, it has a “black sheep” brother on the

HAVING been on the air for three years with

A BLACK-SHEEP
BROTHER ON THE OTHER
SIDE OF THE CARRIER

other side of the carrier frequency that does no
earthly good insofar as delivering a signal is
concerned, and it only wastes precious frequen~
cies. In many cases they are broader than an
ordinary a.m. signal, and this belies the name
and purpose of s.s.b. The main difficulty seems
to be that most fellows will spend a lot of time
and money in building a good exciter and then
forget all about what follows in the transmitter
line-up. This may or may not be accidental,
because 1 have seen only two published articles
that deal with linear r.f. amplifiers for this type
service, and they were somewhat loaded with
mathematics and formulae. They possibly served
to confuse more than to enlighten.

Probably because of the nonexistence of a
good rule-of-thumb article on linears for s.s.b.,
many hams have adopted the attitude of making
the old final handle the job. Then when it doesn’t
deliver the goods the way the book says it
should, they start overloading all stages ahead
of it until the plate current kicks up to where
they think it is really going to town. This is where
they usually undo all the work put in on the ex-
citer and, incidentally, where they ruin a good
a.8.b. signal.

Since all the aforementioned observations

1805 North 2rd St., Harrisburg, Penna. T
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® Linear amplifiers too hard to get
going properly? Read this account of
the struggles of one of the first ama-
teurs to get on the air with s.s.b. By his
own admission he didn’t know all about
it — he just wanted to put a rig on the
air. Then he wanted it to be right, and
he found out how to make it so. In tell-
ing of his experiences, he has explained
in simple language all of the factors
that contribute to distortion in linear
amplifiers. We think you will enjoy it,
even if you aren’t planning a s.s.b. rig
for the immediate future.

were made through experience on the air it may
be well to recount how all this hullabaloo got
started. Some of the brethren may see a simi-
larity to their own froubles if they are just get~
ting on the air with a linear amplifier, My exciter
was built and put on the air in the days when
W2KUJ was the only ham who had enough
know-how and equipment to analyze a s.s.b.
signal. He operated 20 meters and I operated 75.
That made things just dandy so far as signal
reports were concerned. If I got a report that
did not suit me, I credited it to the fact that the
other fellow didn’t know what he was talking
about. After all, didn’t I have a filter that only
passed 2.5 ke. of signal? And didn’t the final
plate current always fall back to nearly zero
when I stopped talking? That settled it. No
parasities in the final and a 2.5-ke. filter — it
must be the other fellow’s receiver, ete., ete. One
day I got a letter from a nonham who was doing
some listening work for the National Bureau of
Standards and some incidental ham monitoring,
The gist of the letter was that while at first he
thought I was severely overmodulating, a little
checking finally showed him the signal in its
true light. However, he thought he could determine
some splatter on either side of the main signal!
Sounds nasty, doesn’t it? It stuck in the back of
my head, and I asked a fellow ham with a se-
lective receiver to give me a good going-over the
next time he heard me on the air and see what
he could find. He reported splatter, too, and
suggested I try to do something about it. Frankly,
I didn’t know what to do about it!

Along about this time, W2KUJ came up to
75 from 20 and began looking over the existing
s.8.b, signals. The reports he passed out were
anything but gratifying. Yes, I got poor ones,
too. I didn’t want to believe him, but then he
was the engineer who had developed a system of
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8.8.b. for GE, and who was 1 to argue with him?
It didn’t take him long to determine that I really
was a bonehead and that to get anything across
to me required the simplest possible terms and
no mathematics. Don wrote me an eleven-page
letter describing types of distortion in linear
amplifiers, as a follow-up to a discussion we had
over the air. I'm saving it for a day when I can
understand mathematics. However, he also made
some statements and drew some pictures that 1
could understand, and that was the beginning
of my seeing daylight. If I can pass along some
of this daylight so that others can understand a
few things about linear amplifiers without re-
gorting to slide rules, veetor analysis, and other
math, maybe they can apply the principles to
their equipment, as I did at W3ASW, and some
of these “double-sideband” single-sideband sig-
nals will be eliminated. If this should happen in
only one instance, the effort put forth in writing
this article will be well spent.

Sources of Distortion

As a starter, let me quote from Don’s letter
some of the things which clicked with me. Here's
the first page:

DISTORTION IN LINEARS

OR
GRAY HAIRS ON 8.8.B. OP'S HEADS

In a linear amplifier, departures from a truly linear re-
sponse fall into two main categories:

1) Amplification which increases with increased signal
level (caused in many cases by overbiasing); and

2) Amplification which decreases with increased signal
level. This is “limiting action,”” “peak squashing,’”’ or
whatever term one wishes to apply to the action. Combi-
nations of these effects can and do exist in such amplifiers.

Nothing tough about that so far. Even I
understand it. A good idea of the sound of the
first type of distortion could be heard on those
old receivers that used a 6C6 Class C stage as a
squelch to silence between stations. When the
thing was about to open, the speech would be
all chopped up as the amplifier swung about the
cut-off point with variation in signal level. On
Type 2 distortion, I’ve always called it “satura~
tion,” or “flattening off.” You have heard it
splattering all over the band long before hams
began using s.8.b. Getting on with Don’s letter,
he draws curves and proves, by means of two
pages of math, that these two types of distor-
tion do occur. I'll believe him. Here’s page 3 of
his letter:

It should be pointed out that the transmission of a single
pure signal through an amplifier having either of the two
types of distortion will cause a series of harmonic signals
to be generated. In general, these harmonic signals are not
transferred to the radiating antenna {in case the amplifier
is operating at radio frequencies) but the harmonic cur-
rents must fow in the output circuit. If the amplifier is
‘“broadband,” * such as an audio amplifier, the output will
contain the whole series of harmonies generated, within
the limits of the bandpass circuits.

No spurious signals are created by an ideal amplifier,
nor are spurious signals produced by a nonlinear amplifier
if adequate harmonic attenuation is provided in the output
civeuit when, in this last case, only one lone is presented to
the input terminals of the amplifier.

When more than one signal is impressed upon the input
terminals of a nonlinear amplifier, spurious signals are gen-
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erated, Many of these will not appear in the antenna cireuit
(if harmonic suppression is adequate), but many of them
will have frequencies that are essentially in the same band
as the desired signals, and therefore will appear in the out-
put along with the desired signals.

** Broadband ' here refers to the ratie of the frequencies
to which the output circuit will respond.

Phew! Seems to be getting a little deep, but
the main thing to remember seems to be the
fact about only one tone applied to a distorting
amplifier may not show up in the output eircuit
as a distorted signal in all cases. This leads some
fellows astray in using only one tone, or carrier,
and 3 ’'scope in adjusting a linear. Also, notice
how he keeps stressing the point about harmonic
suppression? There’s a lot of meat there -when
you get to figuring out how mueh € to put in
your tank circuits. Notice his statement about
*“‘more than one signal” being impressed. That’s
where a two-tone test comes into the picture for
amplifier adjustment, and you will find that
proper interpretation of what you see with a
two-tone test is a very easy and simple way to
adjust your amplifier. More on this later.

The next two and one-half pages of the letter
contain the most gosh-awful looking mathematics
and are the real reason the letter was written
because they prove statements Don made to me
in the contact and which I found hard to believe.
I loaned the papers to several “bushy brains”
whom I know and they said it is all true, so I
believe it and will just pass along to you the ex-
ample given and you can take it from me, it
does happen “like he sez.”

It seems a distorting amplifier can put signals
back on where you spent so much time and
money to take them off! They won’t be readable
things, to be sure, but they are still signals. They
take up room in the spectrum, they would be
classed as splatter, and they can smear an adja-
cent channel. I’ve heard this happen on numer-
ous ocecasions when the operator was not aware

- 13

DON'TLET THE
FIGURES Scage You

that his signal was distorting. Here we go again
with more of the letter. Don’t let the figures
scare you — they are really simple:

Suppose Fy = Fo — 200 cycles/sec. and
Fg = Fp — 1000 oyecles/sec., where Fg is the
carrier frequency of a single-sideband transmitter carrying
a two-tone test signal on the lower sideband, using modu-
lation frequencies of 200 and 1000 cycles per second, re-
spectively.
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The output frequencies are:

a, Fy = g — 200 a.p.s.

b, Fg = Fp — 1000 c.p.s.

6. 2y — Fy = 26p — 400 — Fo + 1000

= Fo plus 600 o.p.8.

d. 2Fz — Fy = 2Fo — 2000 — Fo + 200

= K — 1800 c.p.s.

It can be seen that the signal ¢ is on the “high” side of
the earrier! Signal d is on the low side as are a and b.

Ho this is how amplifier distortion produces *“hash”™ on
the “other’ side of the carrier.

What do all those figures mean? Just that in
the output of an amplifier that is distorting due
to improper bias, you will find the original two
tones applied plus the intermodulation produects
which are shown as the second harmonic of the
first beating with the fundamental of the second
and vice versa. Since these are from two tones
only, imagine what speech frequencies will do!
Don later proves that similar products are gen-
erated in the limiting type of distortion and
comes up with the following combinations:

2f — Fa, 2F2 — F1 (same 28 Case 1)
3F1 — 3Fp, 3F2 — 2F1 (new one)

4Py — 8Fg, 4F2 — 3F1 (also new)
etc., efe.

These figures mean that the third harmonic
of the first will beat with the second harmonic
of the second, the fourth of the second with the
third of the first, etc. They indicate the exist-
ence of “intermodulation” or ‘“cross modula-
tion” products. If you want further proof that
they exist, listen to some of the gang with limiting
amplifier systems and by means of a selectable-
sideband receiver adapter, check the “unwanted
sideband.” You will no doubt find 2 lot of hash.
If you must have mathematical proof, send a
self-addressed stamped envelope along with your
right arm for payment,

How does all this apply to the actual equip-
ment? Let’s see how we can put some of these
things to work for us.

Many s.8.b. transmitters consist of the gen-
erator itself (filter or phasing type) followed by
one or more linear amplifiers. Low power levels
{up to a few watts) are most easily handled by
receiving tubes run as Class A amplifiers, so if
you have followed the figures in published tables
for receiving~type tubes in Class A service, you
should have no trouble with these low-power
stages. Remember though, no instability caused
by regeneration can be tolerated. This means ade-
quate, or better than adequate shielding, good
separation of grid and plate leads, ete,, and a
fairly good Q in the tuned circuits. Some resist-
ance across a grid or plate circuit may be needed.
Here I had to put a 100,000-ohm resistor from
a 68K7 plate to ground to tame a 456-ke. am-
plifier. This all follows receiver design practices
and applies wherever receiver-type tubes are
used.,

Driver Stages

Whatever type of exciter is used, you even-
tually come to the first power stage, usually an
807, acting either as a final, or as a driver for
the final. It is here where trouble can and usu-
ally does occur. Many words have been written

24

on the troubles encountered with 807 stages and
Class B driver stages and, in all probability, no
two cases will ever respond to the same treat-
ment., I'll tell you what I had to do here, and
vou might get some ideas which may help in
your case. Since I followed Art Nichols’ article!
closely, I wound up with an 807 driving a pair
of 811s, as he recommends., While the voltages
available here would not make even an old-type
807 blush, I couldn’t find the proper ratings for
an 807 in Class A service. Since the 807 is just a
6L6 with a top cap, inspection of the ratings of
a 6L6 gave a set of voltages that are doing very
nicely here with my old 807. Values of 350 plate
volts, 250 regulated screen volts, and a 250-ohm
cathode resistor will set the tube up in Class A
operation with a load resistance of around 5000
ohms and an output of from 6 to 10 watts,

Now, with all these voltages applied, my 307
promptly took off on its own, and I didn’t get
it to calm down until I had read Don Mix’s ar-
ticle  and applied the v.h.f. chokes he describes
there. Then, with neutralization, I began to get
a “cold” 807 but with not quite enough drive
for the 811s. Somebody said proper impedance
matching is hard to obtain iff you don’t have
enough (7 in the plate tank. Checking the Hand-
book showed something in the vicinity of 300 pufd.
for a single-ended amplifier at 4 Me. with my
voltages and currents. I had been using a 100-
pufd. condenser here, and substitution of a
365-uufd. broadeast type for it and pruning the
coil to make use of about 350 uufd. made a world
of difference. I had plenty of drive for the final
now, but since the 807 stage was still skittish at
times, I suspected that some regeneration was
left in it. Looking again at the load-resistance
figure, and trying to remember what a tuned
circuit looked like at resonance, brought out the
idea that maybe a 5000-obm resisfor across the
tank circuit would give a better match to the
tube than a tank circuit alone. While all these
are probably not the right answers to taming
807 drivers, the final result is that my 807 with
the voltage specified, a high-C' tank eircuit
loaded with 5000 ohms and no neutralization de-
livers enough output to drive the 811s to RCA’s
gpecification of 38 grid milliamperes in Class B
service. As for that high-C tank, it improved the
matching of impedance between driver and final,
and it meets Norgaard’s statement about ade-
quate harmonic suppression in the oufput vir-
cuit. The 5000-ohm resistor helps a lot with an-
other of the bugaboos: regulation of the driver-
stage voltage.

The Final Amplifier

This brings us up to the final amplifier, which
also ig capable of either making or breaking a
good 8.8.b. signal. Onee more, while what I did
here may not be the criterion of treatment for
linear amplifiers, it may give you some ideas

t Nichols, “A Single-Sideband Transmitter for Amateur
Operation,”’ QST, January, 1948,

2 Mix, *“Amplifier Instability in Transmitters,” QS7,
Juoe, 1948,
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along the right path to the best operation of
yours. Although triodes are used here, and they
do present a varying load when they draw grid
current, many of the ideas applied will hold for
the tetrode and pentode final that usually oper-
ates in the region of no grid current. Some points
about these latter will be covered, since they have
been discussed among the gang on the air and
the information will be helpful.

Let'’s look at the grid tank, which is the first
item encountered. The 811s will draw grid cur-
rent, and that means a variable load on the
driver. Don said that it is important to keep har-
monic content of all circuits down by the use of
adequate . Furthermore, the experience of
matehing the final to the driver plate indicated
that high @ or high € was a good idea. Consult-
ing the chart for tank circuits in the Handbook
shows that for @’s of 12 at 4 Me., effective ca~
pacities may range from 50 to 1000 ppfd., de-
pending upon the ratio of plate voltage to plate
current. Despite the fact that these actual fig-
ures won't apply for a grid tank, they will con-
vey the general idea of what may be encountered
with various ratios, or with varying loads, which
is what we have in a Class B grid circuit. Under
the heaviest loading, or the least equivalent re-
sistance, you will need the most capacity to
maintain good @ and, although I can’t tell you
exactly what your load limits will be, I can tell
vou to use the most eapacity available in order

WHEN (N DOUBT,
ALWAYS USE MORE
cAPACITY

to stay on the safe side. When in doubt, always
use more capacity than is needed.

I took an average from the chart, and wound
up with a 365-uuid.-per-section dual broadcast-
type condenser. The coil was pruned in order to
use about 340 uufd. of each section. This gave
an effective capacity of 170 uufd. in the circuit.
Compare this value with the usual grid tank and
you will get the idea I am trying to get across.
The usual dual 75- or 100-pufd. grid tuning con-
denser just won’t do for a 4-Me. triode amplifier
in Class B where the tubes draw grid current.

What about that varying load? Let’s try
swamping to steady it a bit. What do I mean by
swamping? Just this— connect a noninductive
resistance across the tank circuit, to dissipate
some of the excitation and offer & more nearly-
constant steady load. Then, when the tubes
draw more or less grid current, the over-all load
on the driver will not vary as greatly as without
it. How much swamping? That question has
always started a lot of arguments on the air,
and each fellow has his own idea about what is
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correct. In my case, I started with a rather high
value of resistance, to keep the peaks under con-
trol, and found that I could reduce it until I
started losing excitation to the final. This value
proved to be somewhat below that calculated
from the formulae given by Reque ® and was
near to that used to load the exciter plate tank.
The natural thing to try was to make them both
the same. You're right — I now have a 5000-
ohm swamping resistor across each tank. This
cut-and-try may not be the elite method of ob-
taining optimum swamping but by using it you
will arrive at a good value, and it will work right
along with the available excitation. Toad as

LOAD ASHEAVILY
AS THE TRAFFIC
WILL STAND

heavily as the “traffic will stand.” I can see eye~
brows raise and arguments start on that one,
but I'll stick by my guns.

Grid bias? That’s easy; follow the specifica~
tions for the tube. They will be OK for a starter
and may not need changing in the last adjust-
ment, but more on that later.

In figuring the final plate tank, stay with the
Handbook. Use the expected or wanted value of
plate current at full signal with the plate voltage
available and try then to go a bit more on the
high-capacity side. Usually your tuning con-
denser won’t be anywhere near large enough in
capacity. Mine wasn’t, and I had to make up
the difference with padders. Those 50-uufd. vac-
uum units from the Command set antenna relay
boxes will do nicely, but don’t put a single unit
across the tank from plate to plate. Use two or
four in a “split stator” arrangement, because
unwanted harmonic currents will find a better
path to ground with this arrangement. The net
result here was a dual 180-pufd.-per-section va-
riable with each section padded with a 50-uufd.
vacuum padder. I pruned the coil to make use
of the maximum capacity available.

One more item before we try to adjust the
amplifier. Let’s look at the plate supplies. Since
the exciter uses all receiving-type tubes except
the 807 driver, the best arrangement found was
one good husky low-voltage supply with the 807
plate taken off ahead of the regulator. The 807
screen and all other plates are regulated with a
VR-105 and VR-150 in series, and the dropping
resistor adjusted for an average current through
them of 25 ma. The plate supply for the final
should be as “stiff”’ as you can make it. The line
regulation here at W3ASW is very poor; turning
on g 100-watt load will make quite a flicker in

3 Reque, “Linear R.F. Amplifiers,” @ST, May, 1949.
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the lights. This had me worried and I knew I
would do a lot of head seratching to get around
it. Line regulating transformers of the size needed
are quite expensive, and electronic regulation
would probably not compensate for the poor line
voltage supplies. Well, here again Don Norgaard
came to the rescue, with the suggestion that I
use as large an output capacity on my final filter
ag it was possible to use. The plate voltage here
averages 1400 volts and the final idles at 30 ma.,
so I made use of two 10-ufd. 1500-volt units along
with a 10-henry 500-ma. choke (nonswinging, by
the way) as a filter for the final. Use the choke-
inpub system with all the capaecity on the output
side. I manage to stay fairly linear under voice
operation, but a steady tone will pull the output
voltage way down. Incidentally, 60 to 80 nfd.
on the exciter plate supply output won't do &
bit of harm,

Before getting into the loading, it is assumed
that you have good neutralization and parasitic
suppression in your amplifier., Here again, ¢n-

&

INSTATILITY

stability can not be tolerated! With plate voltage
applied, the bias should be adjusted to allow the
tubes to draw their maximum rated plate dissi-
pation; then rotate both tuning condensers with-
out the antenna or exciter coupled and see if the
final spills over at any point. If it does, you have
more work to do. This may be a tough baby to
shave, but it is a must. When you are sure the
final behaves, return the bias to normal. My
R11s required 25 ohms with 7 turns of hook-up
wire wound around them in each grid lead to
tame them,

Testing with a ‘Scope

Up until the two-tone test was described,® the
only dope I knew about for adjusting a final
amplifier for s.8.b. was in Dawley’s article.* He
recommended applying a sine-wave signal and
adjusting the coupling until rated grid current
is drawn in the final. Then couple the antenna
until & plate current of about 25 per cent greater
than that desired is drawn. Then, with speech
input, the peaks will not be chopped. Less cou-
pling will give chopping and more will reduce the
efficiency. That system worked out nicely here,
but the two-tone test system will tell you so
much more at a glance that it is well worth using.

If you don’t have a ‘scope, borrow one and
make notes of optimum conditions on your final

t Dawley, “An 8.8.8.C. Transmitter Adapter,” Qb'f':
July, 1948.
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coupling and final plate current, and then try to
maintain these.

Figs. 1, 2 and 3 represent what you should sce
on a ’scope when a two-tone test is applied to
your rig. Fig. 1 shows an ideal picture with an
improper bias distortion curve plotted on it.
Notice the nice clean “X crossover on the
ideal, and then look at the curves or loops on the
distorted curve. Fig. 2 shows another ideal pic-
ture, with the distortion curve resuiting from
saturation in the plate circuit piotted on it. Here
the crossovers are clean but notice the rounding
and flattening on the peaks. Fig. 3 shows an
ideal curve compared with one having both types
of distortion. Quoting Don, “Have vou ever seen
Pigs. 1, 2 or 3 on your 2-tone test? If you can see
it, it’s pretty bad — believe me!”

‘What is a two-tone test? Just two a.f. signals
separated by about 1000 cycles applied to the
amplifier under test. How do you get it? On a
filter rig with a “carrier insertion” or an “un-
balance” eountrol, open up a bit of carrier and at
the same time apply an audio signal of approxi-
mately 1000 cycles into the front end. Vary the
Jevels, while watching the ’scope screen, until
the picture looks like or nearly like the ideal
curves shown., With the phasing rigs, I under-
stand that the introduction of a tone of about
1000 cycles into the front end of the set and the
disabling of one balanced modulator will give the
same picture.

Now carefully advance the amouni of both
signals applied until you either reach the limit
of the power-handling capability of your final, or
until the picture shows limiting distortion,

If, by adjusting coupling and drive, you can
eliminate the limiting distortion, fine business,
If the limiting appears af a point beyond where
you want to operate your final, forget it. But
then don’t overdrive that final. This goes for all
stages, by the way. A good way to stay within
these limits, if you own a ‘scope, is to monitor
continuously with it. Make some kind of cali-
bration mark on the screen where the flattening

Fig. I-—T1deal two-tone pattern (solid line) and the
result of too much bias (dotted line).
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Fig .2 — With too much drive or incorrect loading,
the two-tone pattern turns into the fat, squashed signal
shown by the dotted line, Compare this with the ideal
{solid line).

beging to show, and then stay below that point
in talking. If you have borrowed the ’scope,
raake note of what the final plate current is when
this flattening occurs and stay below that point.
A still better system is to employ a limiter or
clipper in the speech circuits so that you don’t
drive out of linearity, no matter how loud you
shout. This latter system is employed here and
has proven very successful. With a phasing rig,
the use of a limiter or clipper means that it must
‘be followed by a low-pass filter, to keep the har-
monics generated in the clipper from being radi-
ated. The adjustment of the limiter is simple:
make note of the point of distortion on either
the ’scope or the plate meter, and then set the
output control of the limiter so as not to exceed
this point.

As for the biasing type of distortion (Fig. 1),
I never have seen it here with zero-bias triodes.
If it should oceur, check your bias supply care-
fully and make sure that no grid-leak action is
taking place, for this would distort severely. This
goes for all types of amplifiers in linear service.
For my 811s, I use three flashlight cells in series,
which is about right for my plate voltage.

Before 1 get along too far, let me say that the
above-mentioned two-tone tests should be ap-
plied o your driver stage as well as the final. I
find here that I limit in the plate circuit of the
driver at a point that gives me about 300 watts
input to the 811s. That is where I operate my
rig and keep it below that point with the limiter,
Three hundred watts of s.s.b, is no mean signal
and, in order to get a higher input without dis-
tortion, I would have to rebuild the entire plate
supply for the exciter, to raise the 807 plate volt-
age. It isn’t worth it, according to my way of
looking at it.

'That about winds up the story for using zero-
bias triodes in the final. A few words were prom-
ised about multielement tubes and here they are:
Practically all of these should be operated as
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Class A, Class AB;, Class AB; or as ‘“Modulator
Service.” Tubes in Class AB, or less should not
draw grid current at any time, therefore the load-
ing of the grid circuit should not be necessary.
At the same time, s higher L-to-C ratio may be
needed, to get the voltage needed to drive the
tubes. The loading should be applied to the out-
put of the driver in all cases, however. With
tetrodes or pentodes, where the screen voltage is
the big controlling factor, the screen supply
should be regulated. In such types as 807s, 8298
and 4-125s, the ordinary VR tubes should
suffice. ‘““Bleed” the VRs up to nearly their
maximum current so they won’t go out when
signal is applied. Regulation of 813 screens is
something different. They draw too much screen
current when going from no signal to full signal,
and the VR tubes just won't handle the job.
The ideal answer is electronic regulation with
tubes such as 2A3s, or triode-connected 6L6s,
handling the load. This same care is needed in
the control-grid bias. It should be very stiff.
All other items, such as plate tank, loading to
antenna, etc., are the same. Don’t let the tet-
rodes or pentodes scare you — good signals can
be gotten from them. One of the cleanest signals
T’ve heard is from W2VVC who uses 813s and
drives them to about 600 watts. He has elec-
tronic regulation on his screens, very steady bias
voltage, and he loads his exciter (four 6L0s as a
balanced modulator) with swamping resistors to
where he has just sufficient output for driving
his 813s. Yes, that's heavy swamping, but believe
rae, it pays off. Analyze his signal sometime with
a good receiver, and you'll find it’s one of the
cleanest.

Some swamping may be helpful on the grid
tank to control transients, and it will be best
determined by cut-and-try. Start high and work
downward. It won’t do any harm.

A final word about antenna loading. Try to

(Continued on page 1£8)

Fig. 3 — You are really in the soup with too much
bias and too much drive or incorrect loading, because
the two-tone pattern will look like the dotted line
shown here.
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‘A Low-Pass Filter for High Power

High Attenuation for Fringe Areas

BY ROY C. FOSBERG,* WITX

HE low-pass filter shown in the photograph
Twas designed and built for use with a 1-kw.

transmitter operating in a TV fringe area.
Because of the relatively high transmitting power
and the close proximity of a number of neighbor-
ing roof-mounted Yagi TV antennas beamed on
the rhombic of WI1TX, high attenuation was a
prime requirement. In addition, the design fea-
tures low cost, simple construction and externally-
operated tuning controls, The filter has been
tested on a dummy load at 114 kw. with an un-
favorable s.w.r. without showing any signs of dis-
tress, Theoretical attenuation is 2 minimum of 83
db. at all frequencies above 54 Me. and a minimum
of 90 db. above 64 Mec. The cut-off frequency
is 44 Me. A maximum rejection point at 85 Me. was
built in, since only Channel 6 is being received in
this vicinity with any regularity. The filter is de-
signed for insertion in a 52-ohm coaxial line and
the cost of materials and parts is less than $10.00
if all components must be purchased new. The
circuit diagram is shown in Fig, L.

Details of eonstruction of the shielding en-
clostre are shown in the sketch of Fig. 2. The en-
tire box was to have been constructed from 1/32-
inch brass sheet for rigidity, but because of a
shortage in the local supplier’s stock, only the
partition walls were made of this heavier mate-
rial. The remainder is of 1/64-inch brass sheet
which is much easier to bend and ean be cut with
tin snips. With the bracing added by the parti-
tions, the finished job proved to be entirely
adequate mechanically.

Seven pieces of brass are required. The main
body of the box is cut out from 1/64-inch stock
with tin snips and bent into the form of a U.
This is done by marking the four bending lines
on the piece and clamping it to the top of a flat
piece of steel with well-formed 90-degree edges,
such as a saw or drill table, with the bending line
eoincident with the edge of the table. The bend
is then roughly made by exerting downward

#279 Princeton St., Hartford 6, Conn.

pressure against the overhanging part with a flat
block of wood. A sharp 90-degree bend is then
obtained by placing a metal angle, one or more
inches wide, against the rough bend and tapping
it with & hammer as the metal angle is moved
back and forth along the rough-bending line. All
four bends are made in this manner.

Ls

Le Ly Le

Fig. 1.~ Circuit diagram of the high-power low-pass
TVI filter.
Gy, Gp— 12 ppfd, (100-;Lp.fd air trimmer).
Co — 110 ppfd. (140-pufd. air trimmer).
Cy— 120 ppfd. (140-pufd. air trimmer).
s — 134-ppfd. ceramic. (See text.)
Ly, Ly — 0.2 gh. (414 turns),
Lz — 0.05 ph, (134 turns).
Lg ——0.03 gh. (34 turn).
Lg ~ .26 ph. (514 turns).
Le—0.31 ph. (6}/2 turns).
Ly — 0.35 ph. (734 turns).
Ls— .3 uh. (615 turns).
Note: All coils wound on Y4.inch diameter forms, No.
12 wire, 8 turns per inch. Coils should be Lo-inch msul:,
diameter when finished.

The two ends and three partition walls are
cut from 1/32-inch stock with a hack saw, squared
up with a file and drilled to accommodate coaxial
fithings and small feed-through insulators as
indicated in Fig. 2. Flanges are bent in the end
pieces by clamping the tip of the piece to a line
1/32 inch beyond the shoulders in a machinist’s
vise, and making the bend with & hammer and
block of wood. The end piece should be removed
from the vise and tested in place in the main body
of the box before the bend is finally formed. This
will assure a good fit.

¢

The high-power low-pass filter with
bottom cover removed, showing the
mounting of the coils and condensers.

L4
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The mounting holes for the variable condensers
should now be drilled in the front of the box. The
condenser-shaft holes should be drilled undersize
and enlarged with a rat-tail file. This allows them
to be recentered if “walking” of the drill occurs
and insures a snug fit fo reduce r.f. leakage.

All pieces are prepared for soldering by rubbing
with sandpaper. The center partition is clamped
in place and soldered along the joint on one side
only. A 150-watt iron is plenty large enough for
the job. Similarly, the other two partitions and
the end pieces are clamped in place, one at a time,
and soldered. Then the four butt joints in the
Hange are soldered on the bottom side.

Next the box cover is cut out and clamped in
place on the flange. Holes are drilled through
the cover and flange to clear 6-32 brass machine
screws, spacing the holes uniformly around the
flange. If desired, 6-82 brass nuts can be soldered
to the underside of the flange at each hole to
facilitate assembly. When finished, the box should
be cleaned of all flux and surplus solder.

The photograph of the interior of the box
shows the location of the parts and the rigid
assembly. The coils are supported either by
soldering the leads to the condenser stator-plate
supporting rods or to the coaxial connectors, or
by securing them to the feed-through rods, using
lockwashers under the nuts. The coils should be
kept as far as possible from the walls of the com-
partments. Coils in the same compartment
should be placed at right angles to each other.

0
e

Fig. 2 — Sketch showing construction and assembly
dftails of the enclosure for the high-power low-pass
filter.
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F ig. 3— Performance curve of the four-section low-
pass filter.

The condensers should be equipped with either
shaft locks or indicating knobs. In my case, the
two end condensers are of the screwdriver-
adjustment type with shaft locks, The middle two
condensers were equipped with indicating knobs.
Scotch tape on which the final knob setting and
corresponding frequency are indicated in India
ink gerves admirably as a knob positioner. Cs is
composed of two 67-pufd. high-voltage ceramic
units in parallel. They were taken from a surplus
Colling ART-13 transmitter, being two of the
three units comprising C-124. Any good fixed
condenser of 600- or 1000-volt rating should be
satisfactory.

Ag a finishing touch, the circuit diagram,
drawn in India ink on @ piece of white paper,
was shellacked to the outside of the top cover.
A coat of varnish was added over the paper for
protection.

A handy tool for adjustment was made from a
strip of brass bent in the form of an L. This strip
was attached to a handle made from a 3-inch
length of ¥4-inch dowel by drilling the strip and
attaching it to the end of the dowel with a wood
screw. The brass strip should just be long enough
to short the rod of the feed-through insulator to
the partition wall in order to minimize the in-
ductance added during adjustment.

Adjustment

The following is an outline of the procedure
to be followed in adjusting the filter.

1) Couple the grid-dip meter, set for 55 Me.,
to Ly. Short Ly to ground at the coax connector,
using the shorting tool. Set C; to resonance.
Lock the shaft or mark the setting and frequency
on Scotch tape on the front of the box.

2) Repeat with Ly and Cy.

3) Couple the g.d. meter, set for 70 Mec., to Le.
Short Ls to ground at the feed-through rod. Set
(' to resonance. Lock the shaft or mark the
setting.

4) Couple the meter, set for 85 Me., to Ls.
Short Lg to ground at the feed-through rod. Set
(3 to resonance. Lock the shaft or mark the
setting.

Fig. 3 shows the aitenuation curve of the

(Continued on page 184)
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A Frequency Spotter for the Novice

An Easily-Calibrated 50-Kc. Marker Oscillator for 80 Meters

BY RICHARD L. BALDWIN,* WI1IKE

your transmitter frequency stipulates that

such checking be done by means independent
of the method used to control the transmitter fre-
quency. In other words, just because your trans-
mitter is crystal-controlled you are not relieved
of the obligation of having some auxiliary method
of checking your frequency. Use of your receiver
is satisfactory, but you must be sure that s cal-
ibration is accurate. Some hams use calibrated
frequency meters, while others use crystal oscil-
lators operating on 100 ke., with multivibrator
eircuits to provide check poinis each 10 ke. Such
arrangements allow for precise calibration of
one’s receiver, but the construction of a good
frequency meter is an advanced projeet and 100-
ke. crystals are not exactly inexpensive.

The piece of equipment we are about to de-
scribe is a 50-ke. Colpitts oscillator plus a har-
monic amplifier. The 50-ke. frequency was
chosen so that there would be harmonics both at
3700 ke. and at 3750 ke., the limits of the 80-
meter Novice band. Used in conjunction with
your regular receiver, it will enable you to be
sure that your transmitter is operating within
the authorized band. It is simple and inexpensive,
tool

THE FCC regulation concerning checking of

Construction

The parts are mounted on & small U-shaped
aluminum chassis 53 by 474 by 114 inches in
size. This may be purchased from almost any
asmateur supply house (Bud No. CB-1629) or
may be bent from a piece of aluminum which
you can obtain at a sheet-metal shop. Alternately,
you may build this on a steel chassis of any suita-
ble size. One version of this circuit was built in a
metal box 4 by 4 by 2 inches in size, although
that was crowding it a mite.

* Agsistant Secretary, ARRL,

¢ The ¥CC rules and regs require that
cach amateur station have some means
of measuring frequency with sufficient
accuracy so that operation within the
amateur bands is assured. This 50-ke.
oscillator will satisfy that regulation
both for the beginner and for the more
advanced amateur. It’s simple, it’s in-
expensive, and it does the job.

The tube-socket hole is on the center line,
back 314 inches from the front, with the key
toward the front of the chassis, The filament
switch and the variable condenser (' are mounted
on the front lip, spaced evenly both from the top
and from the edges. The placement is evident
from the photographs. Through the rear lip is
drilled a hole (which is to be insulated with a
rubber grommet) out of which the power and
output leads run, and also on the rear lip is
mounted RFC. Coil L; is mounted between the
filament switch and the variable condenser in
front of the tube socket, by means of a bolt
through the chassis; a three-terminal tie point is
mounted between the tube socket and the
grommet hole. Soldering lugs are placed under
each of the bolts which hold the tube socket
in place, as well as under the spacers which hold
the variable condenser to the front lip of the
chassis. That completes the mechanical end of
building this gadget, and now you're ready to
wire.

Wiring

There’s nothing to it. Juat follow the schematic
diagram and refer to the photographs— you
can’t go wrong. Condenser ; is mounted right
on top of Ly. Condensers (3 and €y are the ones
which are connected to the svldering lugs under-
neath the Cy mounting pillars, with Cy being the
one on the outside edge of the chassis. (3 runs
from Pin 1 of the tube to the stator terminal on
('3, while Cy runs from Pin 2 to the rotor terminal.
Resistor By is the one which runs from Pin 1 to
ground, this ground connection being made to
one of the soldering lugs connected to the tube-

¢

Top view of the frequency checker,
showing the tube placement on the
top of the chassis, and the filament
switch and the tuning knob on the
front edge.

¢
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Uinderneath view, showing the placement of the vari-
ous parts. These can bhe readily identified by careful
study and by reference to the schematic diagram and the
text, Note that the B-minus lead from the power supply
is connected to a soldering lug fastened to the tie point
which is to the rear of the tube socket.

¢

socket mounting plate, To this same ground
connection are soldered one end of Rg and R,
Cy, and Pin 7 of the tube. The only connection
to the soldering lug on the other side is that from
Pin 8 of the tube socket. The tie point is just
what its name implies — & point at which fo tie
various leads. In this case, we use it to tie se-
curely the leads which run out to the power
supply. These leads, of any suitable length (they
should be at least long enough to reach the
power supply!), may be conveniently labeled by
using small bits of paper and scotch tape.

Power Supply

The power supply for this oscillator should
furnish 6.3 volts for the heater of the tube and
about 150 volts for the plates. A supply such as
that described in the June QST (page 32) may
he used. If you're using that same supply to

Paris List
Ct ~— 47-pufd. miea.
Ca ~— 100-ppfd. variable (Millen 20100).
Ca — 0.002-ufd. miea.
C4 ~— 700-ppfd. mica.
Cs, Cg ~—~ 0.001-pfd. mica,
Cy, Cp -~ 100-gufd. mica.,
8 — 0.01.pfd. paper.
Ri1~- 4700 ohms, 3§ watt,
Rz~ 0.47 meg., 3¢ watt.
Rz — 1000 ohms, }4 watt.
R4~ 2200 ohms, 14 watt.
Ly ~- 10 mh. (Millen 34210),
RFC——1-mh. choke (Millen 34107).
8 ~ 8.p.8.t. toggle switch,
Chassis — Bud CB-1629.
14-inch rubber grommet.
Bakelite octal tube socket.
3-terminal tie point,
Knob.
Miscellaneous 6/32 screws and nuts.
Hook-up wire.
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B

power the receiver described in August QST, it
may also be used for this frequency checker,

Operation & Calibration

The easiest way to see if this gadget is working
is to .plug in the tube, make the power supply
connections, and then conneet the output lead
to the antenna of your broadcast receiver. Let
it warm up for a few minutes. A signal from the
oscillator should then be heard every 50 kilo-
cycles. Find a broadeast station operating right
on 600 ke., 650 ke., or some other multiple of 50
ke. Tune Cy so that you get zero beat between
the oscillator and the b.c. station. Because of
slight differences in coils and condensers (very
few of them are the exact values that are
stamped on them), it may be necessary to change
the size of €. Trial-and-error for a few minutes
will give you the right combination if you don’t
already have it. A further cheek is necessary to
make sure that you have lined up the oscillator
on 50 ke. exactly. Tune in another broadeast
station that is operating on some other multiple
of 50 ke. You should still get the beat note as in
the first case. If you can’t locate another b.c.
station operating on a 50-ke. multiple, it will
suffice to count the number of oscillator signals
you get between, say, 600 kc. and 1000 ke. In-
cluding the signals heard at 600 and 1000 ke.,
there should be 9. In this particular example,
one of the check points (either 600 or 1000 ke.)
should be one of the spots where you hear a b.c.
station operating on a harmonic of 50 ke. Finally
you may check it againgt WWV. See the WWV
schedule published regularly in QST

With the oscillator calibrated, you are already
to check your receiver. Just hook the oscillator
output lead to your receiver antenna terminal,
Since this unit puts out signals every 50 ke., you
can get check points at 3700 and 3750 ke., the
limits of the Novice band on 80 meters. In order
to be sure you're on 3700 ke., the easiest way is to
start at 4000 ke. (the high end of the 75-meter
’phone band) and work down toward 3700, You'll
get oscillator signals at 4000, 3950, 3900, 3850,
ete. Double check to be sure you have correctly
spotted 3700 and 3750 on your receiver dial.
Then, to check your transmitter frequency, it is

(Continued on page 1£4)
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A Tuned-Line Amplifier for 144 and 220 Mc.

BY RALPH W. BURHANS,* WSFKC

and higher, usually involves more than one
transmitter. The amplifier shown here is an
attempt to remedy this situation, and make one
transmitter do the work of two. It uses conven-
tional tuned-line tank circuits but with certain
mechanical features that may be of interest to
other v.h.f. men who must make a little do a lot.
Tuned lines have been recommended for use in
transmitters for the frequen-
cies from 144 Me. up for years.

OPERATION on more than one band, at 144 Me.

Movoble shorting bar

(et
LI

well. The tube socket is mounted on an aluminum
bracket which is off-centered to allow the plate
line to be about one inch longer than the grid
line. This compensates for the difference in input

_and output eapacitances in the 832A. The paint
“ was scraped off the panel thoroughly at the

bracket bolting points to insure good grounding,.
The tuning condensers are surplus butterfly
types originally used in the SCR-522 transmitter.

Movoble shorting bar
34 [

[

They are more effective than
coil-and-condenser tanks at :9,1,1:——\

cessity at 220 Me. Everybody

41

832-A
zcs

144 Me., and a practical ne- o j} )

knows this, but most of us are
not expert machinists, so we
tend to shy away from coaxial
tank construction, The parallel-
line open tank circuit used
here falls somewhere between
these two extremes, and it is
within the capabilities of even
haywire artists like the writer.

The amplifier uses an 832A
dusl tetrode with tuned lines
in both plate and grid circuits.
It is far more effective than
other set-ups using the same
tube that preceded it at
WS8FKC. Its efficiency drops
gsomewhat at 220 Me., but
about 10 watts output is ob-
tainable on this band. The
main advantage of the ampli-
fler, outside of its somewhat higher efficiency, is
that it may be shifted from one band to the other
with very little trouble.

y variable.

Rz —

inch wide.

Consitruction

A standard 5)4 by 19-inch aluminum relay
rack panel serves as both panel and chassis. The
grid and plate meters were used because they
were available, Grid and cathode jacks, or a sin-
gle meter with switching, could be used equally

* 120 Aurora 8t.. Hudson, Ohio.

R1 —22,000-0hm I-watt carbon.
25,000 ohms, 5 watts.

L1, Lt — Coupling links No. 12 wire
314 x 34 inch wide (144«—-220
I\Ic) 420-Me, link 114 x

2 [Ca

=AHF]
X
£
LT
S

AAR
WY

Ce .E_’

+ 350V —

Fig. I —Schematic diagram and parts list for the two-band 832A. amplifier.

C1, Gz, Cip Coy, C7— 500-pufd. ce-
ramic tubular.

Ca, Cs — 10-ppfd.-per-section butter-

L2a, Lop — Grid lines 6 inches long,
Li-inch copper tubing with
aboutl-inch copper strips for
tube socket connections.

Lza, Lsn — Plate lines 7 inches long,

1{-inch copper tubing with
ahout l-inch long copper
braid to tube plates.

Ji — Closed-circuit jack for keying.

RFCi, RFCa— 1.7-gh. r.f. choke
{(Ohmite Z144).

All rotor plates but one are removed, giving a
tuning range of approximately 2 to 5 uufd. Any
of several commerecially available butterfly vari-
ables can be used by a similar removal of plates.

The lines are made of }4~inch copper tubing,
with their open ends supported on National
FWC insulators, giving a 34-inech line spacing.
(Clonnection to the tuning condensers is made
through fuse clips soldered to the stator terminals.
The plate line is 7 inches long, with one inch
additional length of shield braid for the flexible

¢

Panel view of the
two-band v.h.f. am.
plifier described by
WS8FKC.
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¢

Rear view of the
832A amplifier, show-
ing the tuned lines
used for two-band op-
eration. Adjustable
shorting bars, having
coupling loop assem-
blies as integral parts,
are used on both lines.

¢

lead to the tube plate connections, Plate clips
were made from soldering lugs bent up to &t
tightly on the tube pins. The grid line is 6 inches
long, with the last inch bent at right angles to
make contact to the grid terminals on the socket.

Shorting bars are made from fuse clips spaced
81 inch and bolted to a copper strip. A National
FWG binding post assembly is mounted on this
bar, with a clearance of about %4 inch. These
binding posts carry the input and output cou-
pling links. The grid r.f. choke and grid leak, and
the plate r.f. choke, are mounted directly on their
respective shorting bars, as scen in the rear view.

Operation

No neutralization was needed on any of the
bands with this layout, though provision was
made for it initially. The shielded tube socket and
the additional shielding afforded by the mounting
bracket seem to serve well in preventing feed-
back. Removal of the paint from the panel at the
point where the tube bracket is mounted prob-
ably contributes to the effectiveness of this
shielding.

For operation on 144 Me. the full length of
both lines is used. Plate voltage is 350 on all
hands, with approximately 8 ma. grid drive, Un-
loaded plate dip is about 30 ma. on 144 Mec., und

the amplifier is loaded to 70 ma. About 15 watts
output is obtained. Slightly reduced loading is
used on 220 Me., the plate current running
around 60 ma. Output is about 10 watts. The
plate shorting bar is about 4 inches from the tube
end of the line, and the grid bar about 314 inches.

The stage has also been operated as a tripler
to 432 Me. with about 50 ma. plate current, de-
livering a small amount of output. The grid line is
used as for 144 Me., and the plate shorting bar is
set about 114 inches from the tube end of the line.
Operation of the stage in this way is not very sat-
isfactory with plate modulation, but as & source of
r.f. for driving an additional amplifier, or for low-
power use on ¢.w. or with f.m., it will serve well
enough. Better efficiency in tripling is obtained
if the grid resistor is changed to about 50,000
ohms, and the grid drive increased to give the
same grid current through this higher resistance.

The exciter used with the rig is a 12AU7 over-
tone oscillator-tripler, 24 to 72 Me., followed by a
5763 doubler-tripler, to 144 or 220 Me. This ar-
rangement easily overdrives the final on 144 Me.,
and provides the rated grid drive for 220 Me. Its
output is insufficient for driving of 832A as a
tripler to 432 Mec., however, so an additional
6J6, operated as a neutralized amplifier on 144
Me., is used for this purpose.

‘ae-Straysal

The *“ Always Be Careful” safety rules appear-
ing in our September editorial have been made
available in decal form by Bud Radio, Inc., and
may be obtained without cost by sending a
stamped, self-addressed envelope to the firm at
2118 East 55th St., Cleveland, Ohio.

The Civil Aeronautics Administration has job
openings in Alaska, Hawaii and the Pacific
islands for Aireraft Communicators and in
Alaska for Radio Mainfenance Technicians.
The former positions pay a starting base salary
of $3100 annually, the latter $3450. In addition,
cost~of-living differentials up to 25 per cent are
paid, depending upon where assigned. Details
of minimum qualification requirements and
duties may be obtained from the Personnel
Section, CAA Aeronautical Center, P. 0. Box
1082, Oklahoma City, Okla.
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Amateur radio was once again called on to
perform an international public service when
CT1CL relayed an urgent appeal to the United
States for the new drug Varidase, to aid CT1AN’s
nine-year-old daughter, critically ill with spinal
meningitis.

The urgent appeal was received by W4PJU
of Clewiston, Fla., who had his “CQ NYC”
apswered by W2ZOS of Glendale, N. Y. The
drug was obtained through the aid of the Long
Island Press and its chief photographer, W2DHN.
Within six hours vials of Varidase were being
flown to Portugal. Later, additional quantities
of the drug were purchased by the Long Island
newspaper and flown overseas but unfortunately
the child suffered a fatal relapse after showing
improvement from administrations of the drug.
Cunsiderable nation-wide note was given this in-
ternational merey act.
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A view of Andorra la
Vella, capital of Andorra.

The Story of ZB4QF
BY WILLIAM 1. ORR,* W6SAI, FPSAC, 3AX2AF

HE number of countries that boast of no

amateur activity has indeed dwindled to a

handful. One of the most prominent of these
is the tiny Principality of Andorra, located high
in the Pyrenees Mountains between France and
Spain. Isolated most of the vear by the furious
snows that sweep the region, it has remained an
enigma to the rest of the world. It has, however,
received a large amount of attention from radio
amateurs interested in DX. Almost every DX-
minded ham has “worked Andorra” a number
of times— PX1A, PX2B and all their brothers
and cousins. Unfortunately these stations were
not located in Andorra, no matter how convincing
a story they told to the gullible. Until June 23,
1951, there had been absolutely no amateur
station operating in this tiny country. On that
date, at 1632 GCT, 7B4QF commenced opera-
tion from the town of Andorra la Vella. This is
the story of how this milestone in the history of
amateur radio came to pass.

* &* %

I suppose it has always been the fond dream
of every DX man to imagine himself at the
“other end” of a rare QS0. It soothes the ego
to think of the rabble calling HIM, and how he
will coolly and efficiently work the good operators
and ignore the lids calling on his frequency. To
one who has experienced this supreme thrill,
there is always the desire to recapture the experi-
ence. [ had this experience when I worked as
FPSAC during the summer of 1950; ON4QF had
the same results at LX1QF and OQ5QF; SM5UM
had whetted his appetite with SM8UM/A; and
W8PQQ was enjoying himself as F7AR and
3A2AC.

Tt was natural then, when we arranged to meet
in Paris, that the uppermost thought in our
minds was fo plan a DX-pedition! I had been

* 555 Crestline Drive, Los Angeles 49, Calif.
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licensed as 3A2AF, and Al (WSPQQ) was plan-
ning to operate 3A2AC shortly. Obviously some-
thing “befter” than this should come of this
momentous meeting! A quick series of airmail
letters revealed the unanimous desire to put
Andorra on the air. Mick (ON4QF) had been
toying with the thought of this trip for some time
and had conducted some preliminary investiga-
tions into the status of amateur radio operation
in that ecountry. He had made the acquaintance
of an Andorran native who owned a radio shop,
but had learned little about the operation of a
bona fide amateur radio station.

A tentative date of June 15th was agreed upon,
and we all planned to meet in Orleans, France,
at the home of F7AR. At this stage of the game
none of us had the faintest idea of what we were
getting into, or what Andorra would be like. An
excellent article about Andorra was found in the
August 1949 issue of The National Geographic
Magazine, and that provided us with the back-
bone of knowledge we needed. A quick letter was
sent to Yves Ramon (the friend of ON4QF) in
Andorra telling him of our proposed trip and
asking information on the line voltage, frequency,
and the possibility of obtaining an amateur
license.

On the eventful day of June 22nd the expedi-
tion assembled at the indecent hour of 6 A,
in the plaza at Orleans, France. There were
eight members of “Operation Andorra”: W6SAI
and XYL Sunny, F7AR and XYL Connie,
SM5UM, ON4QF and his wife and daughter.
The previous day had been spent loading F7AR’s
station into the automobiles. We also ook along
a complete 5-watt 'phone/c.w. transmitter and a
double-conversion receiver belonging to SM5UM.
They were built into an R89/ARN-5 case, and per-
fectly suited for such a trip. In addition, Mick
took his 50-watt c.w. transmitter and a BC-348.
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F7AR’s station consisted of an HT-9 and an
SX-28, with a separate VFO.

Algo crammed into the bulging cars was a
rich miscellany of spare tubes, wire, insulators,
logbooks, autotransformers, extension cords,
soldering irons and other last-minute items.

At the last moment a letter arrived from Yves
telling us that the hotel was supplied with both
110 volts and 220 volts at 50 cycles, and for us
to come shead, as he had started negotiations
for a license. This was welcome news!

Our expedition started off on & beautiful sum-
mer day over the wide express highway that led
from Orleans to Toulouse. The drive took us
through the heart of the French farmland and it
was an awe-inspiring and beautiful sight. We
reached Toulouse late in the afternoon. The next
morning we started on the last lap to Andorra,
The countryside became more rolling and shortly
before noon we entered the foothills of the
Pyrenees. We followed the excellent road through
Foix, Ax-les-Thermes, and at the little town of
Merens started the long climb into the mountains.
The road narrowed and became steeper. It wound
back and forth across deep gorges and flashing
waterfalls. Then the ground became harsh, with
few plants. The procession slowed to a snail’s
pace, circling over innumerable switchbacks and
hairpin curves. We climbed higher until we were
just below the dark clouds eovering the mountain
peaks. The trees and bushes had disappeared,
leaving only rocky, marshy soil. The air grew foggy
and a cold wind blew upon us from the pass. All
at once the road branched and the right fork had
a weatherbeaten sign reading, “ANDORRA —
Pas de la Casa — 31 km.” We all shouted when
we saw the sign, and it helped to break the
morbid feeling that had come over the group. We
turned off the main road onto the narrow dirt
road leading to Andorra. After a short drive
along this goat path we reached a little plateau
in the center of which stood the French and
Andorran customs houses. There was a bright
red gate across the roadway. Directly on the
other side of the border we could see a few stores
and an inn. We drove boldly up to the customs
office and presented our credentials. In no time
at all we had been inspected and passed and had
actually entered Andorra with our qupment
Now nothing was impossible!

With this hurdle behind us, our spirits rose.
We drove on a few miles to the pass (elevation
8500 feet) and stopped the ears to celebrate. It
was a few steps to the snow, and a snowball bat-
tle started with F7AR getting the worse of it,
“Boys, we can’t miss now,” said ON4QF as we
got back into the cars, “ We can operate from the
jail if we have tol”

At this point we suddenly discovered “Radio
Andorra” at 709 ke. on our car radios, booming
in with a lusty signal, complete with American

L 4

The gang at 7B4QF. Back row (L to r.): Mick,
ON4QF; Bill, W6SAT; Al, F7TAR. Seated: Gus, SM5UM,
and Yves, TB4YR,

October 1951

jazz and singing commercials, We listened to this
fantastic station as we traversed the pass and
began our descent into the Valley of Andorra.
What a surprise! From the cold and snow of
the pass we gazed into & warm valley, with
cultivated fields and tiny neat houses, The road
wound down into the valley, past rushing brooks
and great fields of wild flowers. Thick groves of
trees were on the mountainsides, and we could
see flocks of sheep and cattle in the distance.
“Shangri-La,” said Sunny in a low voice.

L I T

The hotel in Andorra la Vella proved to be
somewhat less than s Shangri-La, and modified
our previous view considerably. We wound up
a jolting cobblestone street to the top of a small
hill and ground to a stop in front of an old build-
ing. It looked like a small dungeon, made of
cement and stones. The entrance was barred by
an immense wooden door, complete with gigantic
keyhole. We pushed the door open and were
greeted with & horrible odor of unwashed plumb-
ing facilities that smote us in the face like a tidal
wave,

“OH NO!” said the girls in unison, and for
the first and last time our unofficial cheering
section wavered and broke ranks. But we had
passed the point of no return, and on we must go.
The girls shrank from the doorway as if a fame-
thrower would erupt from it and sear them to a
erisp, We entered and found ourselves in the
basement! We went up to the first floor and were
met by the manager. A long conversation in
French between the manager and Mick ensued,
with the promise of four rooms on the second
floor for us. “Ask him why we can’t have rooms
on the third floor,” said Al. The manager ex-
plained that the use of the third floor was for-
bidden as that floor was occupied by the police
force! This startling announcement was received
with something less than enthusiasm by the
expedition. The manager then told us that the
building to which we wished to connect our
antenna was the city jail and courthouse. This
gave us a very uneasy feeling, and Mick was
appointed a committee of one to visit the Council
of Andorra at once and request legal permission
to operate the station. At this moment Yves
Ramon appeared at the hotel, and after introduc-
tions, offered to take Mick to the Council. While
they were out on this errand of mercy, Gus, Al
and I unpacked the equipment and set it up in
the hotel room. Gus scrambled over the roof and
put up the dipole antenna. Just as all wasready,




Mick returned from hig visit to the Council. The
head of the Council had not given us a license,
as it was not within his power, but he had given
us permission to operate an amateur station,
since we were legally licensed amateurs in our
respective eountries. The only qualification was
that the equipment must be moved from the
hotel to a private building. Acting upon this, it
was decided to move the station immediately
from the hotel to the home of Yves Ramon, our
Andorran friend. Yves very kindly donated a
whole ground-floor room to the cause.

Al backed his car up the narrow winding alley
that night and we dismantled the station, put
it in the ecar, and drove over to Yves’ house.
Yves and his friends helped us to install the
equipment and erect the antenna, and in a few
moments we were on the air. The next morning
when Al got a good look at the street he had
driven so boldly down the night before, he
shuddered and said, “It was a good thing it was
dark last night! If I had been able to see where I
wus going I never would have made it!”

L I

It was appurent from the very start thatany
location we chose to operate from in the tiny
country would be poor. The inhabited areas
consisted of a series of deep valleys surrounded
by steep mountain walls that would have defied
the cfforts of a mountain goat. A huge high-
tension line ran along the very crest of the hill
and further complicated the picture. The great-
circle route to the United States ran directly
through the highest and steepest mountain only
a few hundred feet away from the station!

The call 7B4QF was chosen for the transmitter
and the first CQ was sent out at 1632 GCT, June
23rd. It was answered by EASAE for the first
contact between Andorra and the outside world.
In short order I1WBK, DLILD, SP18J, G2UN,
0Z2XA, G8ATU, I1XK, 11CFY and G3FXA
were worked for the first ten contacts.

The next contact was with 4X4RE for our
first Asian QSO. At 1813 GCT we worked Pete,
(G2PL, who promised to spread the good word
that we were on the air. FASRJ provided our

SMS5UM and FTAR erect a dipole. The slippery tile
roofs meant that bare feet were mandatory for this
job. The range of mountains in the background lay
directly on the great-circle route to W-land.

‘I'his proves that we were there! SMSUM, 7TB4YR and
W6SAL (. te r.) pause at the Spanish border of Andorra
during the quest for a good radio location.

first African, and PY4ZB our first South Ameri-
ean QSO. At 2040 GCT we worked KV4AA
for North America aud nailed ZL2FA at 2242
for our WAC. Up to this time we had heard
absolutely no W stations calling us although
we had been told that a few were starting to
show up. At 2255 GCT we finally heard and
worked W20W/2 for our first W QS0. We
thought that now the jinx had been broken and
that we would work them in rapid order, but
this was not the case. We did not hear another
W until W8CLX broke through at 2326 GCT.
The skip to the UI.S.A, was very spotty, and for
the rest of the night, try as we would, we only
worked 28 W stations. At 0210 GCT we worked
WBENE with a weak and watery report of
RST 239, and we finally hit the jackpot with
W6KIP at 0637 GCT the following morning.
GM3EFV provided the first two-way 'phone
QS0, and a rare 'phone QSO was had later for
7B4QF’s first Andorra contact which was pro-
vided by (Gug’ little transmitter, using the call of
7B4UM. The next night (June 24th) we were
all primed for the avalanche of W stations we
expected to show up. The fickle band proved
to be a traitor fo our cause because no W stations
were heard until 2215 GCT when W2WZ broke
through. A QRZ W?? scared up a few more
Fast Coast stations, but it was obvious that
the band was in a bad way. Early the next
morning we eavesdropped on an interesting QSO
between W6ENV and WI1FH, with Andy pump-
ing Charley regarding our whereabouts, A few
moments Iater eight or ten W6 stations were
heard but although the 814 at 7TB4QF did its
best, not a single one eould be raised. Disgusted
with the situation, we pulled the switch and
decided to explore the country in the hopes of
finding & better QTH,

While all the preceding had been going on,
Yves had been watching with great interest and
admiration. As soon as we left the station and
were safely out of sight he turned on the equip-
ment, QSYd up to the high end of the band and
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worked FOZK and EA5CW on ’phone! When we
returned we held an impromptu celebration and
“issued” him the call of TB4YR. Now we had
three active stations!

The search for a better QTH had proven to
be fruitless. As a last resort, Al and Mick agreed
to put up a V beam on the U.S.A. and Gus and
I decided to take 7TB4UM up to the 8500-foot
pass and operate from the ear battery, Our hope
was that we would get a reasonably clear shot at
W-land from up there. The equipment was
taken to the top of the pass and a dipole erected
in a driving sleet storm. By the time we were on
the air the visibility was zero and the wind was
howling around us. We managed to work three
stations before we decided it would be too danger-
ous to remain there any longer. When we drove
back into town, the sun was shining, but we could
look behind us and see the storm clouds gathering
over the pass as though to prevent, us from violat-
ing the ether!

The V beam proved to be no better than the
doublet so far as the U.S.A, was concerned, and
14 Me. was rapidly getting worse. On June 25th
we decided to try 7 Mec. The beam worked
excellently on this band and we received very
flattering reports all over Burope — but again,
no Ws. Qur time was rapidly running out, so we
switched back to 14 Me. and our doublet. During
the next eight hours we worked five more W
stations, ending up with W30CU. Conditions
rapidly grew worse, and at 0724 GCT a contact
with G2YS spelled the end of 7B4QF. Other
pressing matters were at hand and we had to
leave Andorra. Checking back over the loghook
we found that we had recorded 480 QSOs,
of which only 42 were with W stations. VE1IHG
gave us our only VE QSO. The remainder were
mostly European stations, with a sprinkling of
Africans and South Americans.

Onee again we met the head of the Andorran
Council and expressed our gratitude for his
kind assistance and questioned him about the
future of amateur radio in Andorra. He was
most encouraging, and promised he would do his
best to establish a permanent licensing system.
Good-byes were said to Yves and his wife, who
had been such excellent hosts to us. The equip-
ment was loaded into the car, the hotel bill was
paid, and we slowly drove over the mysterious
pass and out of the fantastic world of Andorra
and back into the Year 1951,

L R

A recent letter from Yves stated that a French
radio inspector has arrived in Andorra for the
express purpose of providing a means of licensing
amateur stations in that country. The REF has
informed F7AR that the French Government
has given informal approval (intent to take no
action) regarding the expedition, and the REF
will count 7B QSL cards for the DUF award.
‘Yves hopes to be on the air shortly. As to other
expeditions to Andorra, that remains to be seen,
‘But the spell has been broken. Andorra has been
on the air, and will be on again!

October 1951

I.A.R.U. NEWS

ISRAEL

Recently admitted to the [LA.R.U., the Israel
Amateur Radio Club reports a membership of
300, including short-wave listeners. Forty of the
country’s approximately 100 licensed amateurs
are members of the club. First official license
examinations were held last Februarv by the
Department of Post, Telegraph and Telephone
of the Ministry of Communications. Préviously,
licenses were granted on & temporary basis pend-
ing the examinations. A code speed of 12 w.p.m.
is required for the Class B license which permits
a maximum power of 25 watts. The Class A
license, permitting a maximum power of 40
watbts al present, requires a code test of 16 w.p.m.

CUBA

The “Day of the Radio Amateur,” celebrated
on April 1st, proved to be u gala event for Cuba’s
amateurs this year, with many activities sched-
uled, highlighted by luncheons at several different

Cuban amateurs and government notables gathered
at a luncheon in Havana to help celebrate “Radio Ama-
teurs Day.” Left to right: Cmte. E. Ramos Izquierdo,
vice-president of the Radio Club of Cuba; J. Baquere,

chief of radiocommunications, Ministry of Communi-
cations:; Luis Garcia Pell, CO2CQ, R.C.C. president:
Jose J. Sentmanat, director of radio, Ministry of Com-
munications; Dr, J. R. butlerrez, Legal Department
chief, Ministry of Communications; and Alberto Giro,
CO20Y, founder of the Radio Club of Cuba.

cities throughout the country where amateurs
gathered. (,reated by the Radio Club of Cuba in
1933, this yvear’'s event included a national con-
test at which prizes were awarded and a visit
made to CMQ-TV by the Havana group.

QSL BUREAUS

The following changes and additions to the
QSL bureaus of the world should be noted. The
last complete list of bureaus appeared on page
62, June 1951 QST.

China: M. T. Young, C3MY, P. O. Box 16, Taichung,
Formosa, China.

El Salvador: Oscar R. Qrellana, Y810, Apartado 329,
San Salvador.

{Conttnued on page 118)
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Screen-Grid Modulation of the Modern-
Style 813 Transmitter

Low-Cost "Phone As Applied to a Currently Popular Rig
BY RICHARD M. SMITH,* WIFTX

LAMP TUBE MODULATION owes most of its
current popularity to the fact that it is an
inexpensive way to put a 'phone signal on

the air, Most rigs of modern design use screen-
grid tubes in the final amplifier stage, with a
clamper tube to eliminate the need for fixed bias.
On paper, it seems but a short jump from such
a rig to a clamp tube-modulated 'phone. It was
to be expected, then, that we would be asked
how to apply the system to the 813 transmitter
described in a recent issue of QST

The result was a series of events starting with
an investigation of the screen-~grid characteristics
of