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PIVOTS INSERTED LAST BRASS SUPPORT

PRESERVING POINTS CEMENTED OVER COIL
ACCURATE INSULATION i
AUGNMENT > STRIP\

'l

Model 521

[v;‘ MOUNTINGS OF TRIPLETT PIVOTS

Why Aecuracy Can Be
Guaranteed within 2%

Precision without Extravagance or less
Model 521 Volt-Ohm-Milliammeter ‘ Triplett's Method as illustrated insures true alignment of
Dealer Net Price..cccocvncieenanisinnsanes $7'00 moving element without strain and with maximum Insula-

tion against breakdowns. The pivot points are protected

Body 43¢, Flange 5!4’”’, Body depth 133”, fectly by the method of siembly — sttaching thom
Scales 36" in length Knife edge pOINters. ~ jus before inserting in thelr sapphite jewel bearings.
Molded bakelite case. Flush mounting. Beautiful

1%ppearance yet accuracy is guaranteed within TRIP ™ A

- An extra large Foundation Instrumént Has Iong .-cg’?p'-“:ngn. o Q-hfntg:::ﬂl:;mmm for ":;:h'
visible scale. An instrument that stands out on standatd and custom built. Write for Catalogue. See
your test panel. Can be used to handle practically them at your jobbers.
any values by using. proper shunts and multi- :
pliers. Available also in projection mounting. SEE YOUR JOBBER!

MAIL COUPON FOR
L INFORMATION

Triplett Electrical Instrument Co.
252 Harmon Drive, Bluffton, Ohio

Please send information on
Model 521 ... . Send 1936 Catalogue_........ccomm...
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Say You Saw It in QST — It Identifles You and Helps QST R 1




response of
y_malching_any

29BP

358

83B
1 18a =

.. 60G - - sured lon_and uninterrupted

1408 10( dC.W, = - o« ] ! 5 The Marine Radio

140C : v _ (

Hlustrated descriptive calalog: and photographs
vwnll glad| shed u,

RICHMOND Hit, N. Y

: Say 'You {Saw“It in QST = It 1dentifies




Published monthly,asits .

officialorgan,bythe Amer-

ican Radio Relay League,

Inc., at West Hartford, devoted entirely to
" Conn., U. 8. A.; Official

Organof the Internation-

al Amateur Radio Union AM ATEUR R ADI(.

Editorials . . . O
Armistice Day Message — 1935 L e e e 10
A Noise-Silencing I. F. Circuit . . . R James J Lamb 11

A Simple Regenerative Receiver with beparate Beat Oscillator
Robert J. Talbert, WI9SHC 15

200-Watt C. W., 75-Watt 'Phone . . . . Frank Gow, W1AF 16
An Unconventional Receiver for the U.H. F P2 §
What the League Is Doing . . . . . . . . 2
A Few Random Remarks . . I'he ()ld M an 26
Audio Output Limiters for I mprovmg the Slgnal-to-Noxse Ratio in Re-
ception . . .H. A. Robinson, WSLW 27
28 Me. . . . D
Ingang, B.E.R.U. a.nd All That! N “ardley Beers, WSAWH 31
A.R.R.L. Eighth International DX Competition . . . F. E. Handy 35
A Ten-Meter Converter . . .« . . . . George Grammer 39

How to Read and Use Your QéT L. 42

A Detector Circuit for Reducing Noise Interierence in ’Phone Reception
Leland E. Thompson 44

1935 Navy Day Competition . . .. . . . . 48
Using the 6L7 to Improve Superhet Performance . 48
The Loveof Hazel. . . . . . . . . Lews B Coe, W.‘)CN Y 50
Neon Bulb Audio Oscillators .. . . F.H. Schnell, WOUZ 52
Types of Distortion in "Phone Tra.nsmxtters Durwood J. Tucker, W6VU 63
Amateur Radio Stations . . . W2BSD, WSCZO, N2LA, W8KQQ 56
For the Experimenter P 58

Grid Leak Modulation — bpot.tmg brequencxes — Oscllla.tor Key-
ing with Grid Leak Bias on Amplifiers — Revised Transceiver
Circuit— Combined Plate and Bias Pack — More on the 6A7 Trans-
mitter —— Quick Shift for Amplifiers or Doublers

I.A.R.U. News O ) §
Operating News . . O ¢ %
Correspondence Department 6 |
ARRL. QSLBureau . . . . . . . . . . . . .12
Silent Keys . . S .53
QST"s Index of Advertusers P 021

Kenneth B. Warner (Secretary, A.R.R.L.), Editor-in-Chief and Business Man-

ager; Ross A. Hull Auociate dxtor James J. Lamb, Technical Editor; George
Febr““ry Grn"nmer, A t Technical detor, Llark C. Ro,dunon, Managtng’ Editor;
N David H. Houghton, Circulation Manager; ¥. Cheyney Beekley, Advertising
® Manager; Ursula M. Chamberlain, Assistant Advertwmg Manager.
Editorial and Advertising Offices

38 La Salle Road, West Hartford, Conn.

Bubacription rate in United States and Possessions and Canada, $2.50 per year, postpaid; all
[ other countries, $3.00 per year, postpald. 8ingle coples, 25 cents. Foreign remittances mould
be by international postal or express money order or bank dra t negotlable in the U. 8. and for

an equivalent amount in U. 8. funds.

Entered as second-class matter May 29, 1919, at the poat office at Hartford, Connecticut,
VOLUME X_X under the Act of March 3, 1879. ‘.cce tanhce for mailing at special rate of post ge provided for
in section 1103, Act of Qctober 3 17, authorized S8eptember 9, 1922, dltlonal entry at

NUMBER 2 Concord, N. H., authorized B'e ruaty 21, 1929, under the Act of February 28, 1925.

Additlonal second-class entries to cover sectlonal editions authorized March 20, 1935

Lopyrlght 1936 by the American Radlo Relay League, Ino.
tle registered at United States Patent Office.




CALIFORNIA
Loag Beach Scott wholeule Radlo
22 E. 4¢h Se.
Los Angefes Rldlo Televhlon Sup.
1701 Grand
Los Angefes P-clﬂc Radio Eng. Inc,
729 S. Main St,
Angefes  Radlo Supply Co.
Los And 914 S. Broadway
Los Angeles = Western Auto Sup. C
1100 5, Grand Ave
Los Angeles e
Pasadena

R 0.
1439 E. Colorado
Santa Barbara Lamb Elec. Co.
1200 Anacapa

Coast Elec. Co.

o N
San Died 744 G, St.
San Franclsco I. S. Cohen & Son
1028 Market St.
San Prancisco Offeabach Efec. Co,
Led, 1452 Market St
San Frencisco San Francisco Radlo
Co. 1184 Market St.

San Jose Radlo Speciaities Co.
156 W. San Fernando St.
Modesto Wholesale Radio Ser.
1S JIJ Se.
Oakland Electric Sup. Co.
12th & Falion St.
COLORAD.O
Denver The Auto Equlp. Co.
14th at Lawrence
CONNECTICUT
Bridgeport D'Ella Elec. Co, -°
fldsepo 1330 Falrfield Ave,
Hartford Radlo Inspection Serv.
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Hatry & Young
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. Co. 405 Delaware St.
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Atlanta ‘Wholesale Radio Serv,
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DISTRICT OF COLUMBIA.
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112 N. Second
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2 E. Bay St.
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Bolse Walker Efec. Co,
121 §. 10th S¢.
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Chicago Allled Radlo Corp.
233 W. Jackson
Chicago Chk-‘o Radio App.
15 S. Dearborn
Chicago Hlndn & Edgarton Iac,
19 S, Wells
Chicago Midwest nndlo Mart
520 S, State
Chicago Wholeulc Radio Co.
911 W, Jackeon
Chicago Newark Elec. -
22¢ W, Madison
Moilne Lofgren's 101-Sth Ave,
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Ft. Dodge Warehouse Sales Co.
Slouzx City Warren Elec, Co.
647 Water St.
Des Moines Towa Radlo Corp.
INDIANA
Indlanapolls  State Radio Co.
316 N. [linols St.
Indlsnapolis Van Sickle Radlo
34 W. Ohio
Richmond Rodefeld Co.
LOUISIANA

following DEALERS

at any of the

Manchester.

PENNSYLVANIA
RadloElec. Serv.
1024 Hamiiton St.
Rapson-Peterson &
Shields 19 E. North
M. & H. Spr

Radio Serv. Lab, of
N. 1668 Elm St.

NEW JERSEY

Manasquian  Pdramount Radlo Serv.
155 Malia St.

Allentown

New Castle

Philadelphia Goods
Radio Apparatus Co. 512 Markot St.
240 Central Ave. Philadeiphia . Consolidated Radlo
NEW MEXICO Corp, 612 Acch
Albuquergiie = Wm. H. Allen.Co. Ca. 438 Market
812 S. Walter St. Philadelphla Rad{o Elec. Serv. Co.
Cor. 7th & Arch

Newark

New Orleans  Shuler Supply (,o. NORTH CAROLINA, Pleesburgh  Hamburg Bros.
ox 237 943 Liberty A
Charfott , C ey Ave,
MAINE ariotte Rl o dnc ¢~ Plisbuggh  E.J. Tydings ;
Portland. Frank M. Brown Co. Statesville H. P, Woodward 626 Geant St,
8-16 Pree St. 147A Ceater Pletsburgh Tri-State Radio
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MASSACHUSETTS Huftato Kvonson Sety. . TRNNESSEE
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46 Cornhill New York Davega City Radio * Memphis Armstrong Furn. Ce.
Boston The Radlo Shack Iac. 3 Cortisnde St. 66 N. Main St.
46 Brattle St. . TEXA
Boaton Sager %:elccf:::n(.fs . New York 3 o R ey st Dattas Wlllunsaon Bros,
Springfleld . F. Cushin New York 103 FeWorth  Amateur Supp) iy Cor
©_345.Worthindton  New vori Wholesafe Radlo Co. * 1848 Sc. Louts Ave,
Brockton ‘Ware Radlo & Sup. Co. 100-6¢h Ave. WASHINGTO! N .
. 913 Ctntu Se. ‘
Worcester H. Jappe Rochester Howe & e o se. Everett Prlnnlezlshd(o Co.
37 M’«hlnlc St. . : 16 Colby Ave,
Rocheater ... - Besucalre, Inc. Seattle Seattte Radlo Sup. Co.
MICHIGAN 28-230 Broadway 2319 Second St,
Aan Arbor  Dick & Purchase Rictimoad Hill Marine Radlo. Spokane Spokane Radis Co,
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Fllat Wilke d Sons . & G. Regh Elrse Se.
7115 W. Dayton 712.Broadway Tecoma O G o SuPy
Lansing Norge Sales & Serv. ¢. Heles Ave,
2009 E, Michigan Ave. OHIO . WEST VIRGINIA
Detroit Radlo Equip. Sales Akron Brighton Sptd. Goods Wheeling Radio Serv, Ladb.
14036 Woodward Ave. 110 E. Market Se. 1421 Mala St,
MISSOLRI Cinclasati K?n\;u nmloz s;::;.L WISCONSIN
Butler Hédry's Radlo Shop Glaclnnadi’ Stelaberg's Ing Miiwaukes  Radlo !--m Co.
211 N. Maia St. 33 Walaue St 332 W, Seate Se.
Hanaibat Modern Rad Cleveland Progressive Elec. Co, .~ Madison Radlo Parts
x o 8 6207.0% Broadway 1114 Regent St.
an o s Belt Radio Pasts, iac. CANADA
Kansa Clty B°°°'n"ln‘ M s Dayton The B:t‘n;(:m:l;:;. ThePas,Man. L.J. Hamers &c:'ox 8
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St, Louls Gordon Radlo Co. “Toledo Yoisio Redlg Fieg, St VancouvarB.C.Vancoures Fadlo Rag,
10¢h & Plne St. f -
Kansas City  Radlo Labs, Cieveland Radio Smﬁe “:h .s:. Winnipod Ma wnom‘a‘::hmo i %
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OTA :
Duluth Northwese Radlo - OKLAHOMA
Flrst Qklahoma City Southern Sales Co.
St. Paul Lew Bonna Co.. 130. W, 3rd St.
506 Rabert St. Tulse Radjo, Inc.
NEBRASKA Box 266-219 S. Boutder
Omaha Radlo Accessorles
2855 Farnam St.
NEW BAMPSHIRE
Dover H. Jappe Co.

450 Central Ave.
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MILEAGE

All Amateur and Short

1
Wave Listeners eligible re-
gardless of make of receiver!

55000

It's as simple as this!

We can't give you the complete rules, we haven't
room, but here's a hint. Every DX reception you get will
help you along toward one of the prizes, and the farther
away it is the more it counts. We're going to keep ac-
curate score on everybody. To get the complete rules
stop at your nearest Hallicrafters' jobber. To get in you'll
have to fill out an entry blank and register as a contestant.
There's no charge for entry nor is reglslra!lon contingent
upon your making any purch The contest starts Feb,
5th and ends Feb, 29th, 1936 so get ready, hams, see or
write your jobber today and get your entry blank.

The following committee is in charge of the Halli-

Mileage Marathon. Their decisions are final:
Roy C. Corderman W3ZD
Walter Bradley Martin W3QV
Don Wallace W6AM
Lt. Comdr. R. H. G, Mathews, U.S. N. R. W9ZN
W. J. Halligan Ex 1UL

Starts Feb. 5th

IN PRIZES!

Here's something for every ham and short wave listener in
the country to shoot at! A marvelous contest that's open to
everybody, with $500.00 worth of cash and merchandise
prizes for the most industrious and cleverest DX listeners. A
first prize of $200.00, second prize of $100.00, third prize
of a Hallicrafters Super Skyrider and eleven other worth
while prizes are waiting the winners. Everybody with a short
wave receiver of any kind is eligible for this contest, which is
new and novel in conception and will give you a whole
month of fun and excitement.

You're not required to purchase a thing, just go to your
nearest Hallicrafters’ jobber (he's listed on the opposite
page) and register as a contestant or write him for the com-
plete details. Act quickly; the contest starts Feb. 5th, 1936
and every day's delay lessens your chances of winning. Getall
ready to start for a big month of fun and profit. Stop at your
jobber's for your entry blank today or write him for
full details of the contest.
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AXIMUM EFFICIENCY

WRITE DEPT. Q-2 FOR
GENERAL CATALOG

HAMMARLUND MAN URING CO. \] 424-438 West 33rd Street, New York

CANADIAN OFFICE: 41 WEST AVENUE NORTH. HAMILTON. ONTARIO
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Section Communications Managers of the A.R.R.L. Communications Department

All a&pomtmcnts in the League's field organization are made by the proper S.C.M., elected by members in each Section
listed. Mail your S:C.M. (on the 16th of each month) a postal covering your radio activities for the previous 30 days. Tell
him your DX, plans for experimenting, results in ‘phone and traffic. He is interested, whether you are an A.R_R.L. member
or get your OéI‘ at the newsstands; he wants a report from every active ham. If interested and qualified for O,R.S,, O.P.S.

or other appointments he can tell you about them, too.

ATLANTIC DIVISION

Eastern Pennsylvania W3EZ James M. Bruning 339 W. Lancaster Ave. Haverford
Maryland- Delaware District
of Columbia W3BAK Edgar L. Hudson Laurel, Delaware
Southern New Jersey W3Zx Carroll D. Kentner 1107 Park Ave. Collingswood
Western New York W38DSS Charles Smith 310 E. Walnut St. Oneida
Western Pennsylvania W8CuG C. H. Grossarth 261 N. Balph Ave. Bellevue
CENTRAL DIVISION
[llinois WOWR Fred J. H 6618 West 34th St. Berwyn
ndiana 9TE Arthur L. Braun 530 East Morris St. Indianapolis
Kentucky WOAUH (. W. Mossbarger Box 177 Camp Taylor
\/ﬂchxxan W8DYH Kenncth F, Conroy 18030 Waltham Ave. Detroit
W8CIO Robert, P. irvine 5508 Northcliffe Ave. Cleveland
Wlsconsm WOAT E. A. Cary 3922 No. 19th PL. Milwaukee
. DAKOTA DIVISION
North Dakota w0 Hartwell B. Burner Hope
South Dakota WIPF Mike G, Strahon 601 S. Grange Ave. Smux Falls
Northern Minnesota WoOWU I.eonard Hofstad Elbow Lake
Southern Minnesota WIDE. Francis C. Kramer W. Bluff St. St. Charles
DELTA DIVISION
Arkansas WSABI H. E. Velte 2918 West lSt.h St. Little Rock
Louisiana WSDwWW W. J. Wilkinson, Jr. 1523 Laurel S Shreveport
Maississippi WSC\V'F J. H. Weems, Jr. l’ () Box 244 State College
Tennessee B Merrill B, Parker, Jr. 2 Oak St. Chattanooga
HUDSON DIVISION
Faste:n New York W2LU Robert E. Haight 511 South Holmes St. Scotia
N. Y. C. & Long Island W2AZV L. Baunach 7823 10th Ave. Brooklyn
Northern New Jersey W2FOP Charles J. Hammersen 92 Claremont Ave. Verona
MIDWEST DIVISION
owa WILEZ Phil D. Boardman 325 Kirkwood Blvd. Davenport
Kansas WOFLG Q. J. Spetter 305 Western Ave. ‘Topeka
Missouri WOCIR é Dewey Mills Box Mount Veroon
Nebraska WIFAM Samuel C. Wallace Green St. Clarks
NEW ENGLAND DIVISION
Connectxcut WICTI Frederick Ells, Jr. 19 Merrill Rd. Norwalk
Maine WICDX John W. Singleton 73 Allen St. Wilton
Eastern Massachusetts WIABG ‘Albert N. Giddis 128 Crawford St. Lowell
Western Massachusetts WI1BVR Percy C. Noble 37 Broad St. Westfield
New Hampshire WIAV. Robert Byron 12 Humphrey St. Concord
Rhode Island WI1HR! Clayton C. Gordon 206 California Ave. Providence
Vermont WI1BJP Forrest D. Drew 947 E. Main St. Newport
NORTHWESTERN DIVISION
Alaska K7PQ Richard J. Fox RBox 301 Kctchikan
Idaho WINH Nellie H, Hart Box 6 T'win Falls
Montana W7AAT O, W. Viers 265 Red lLodge
Oregon WI7AMF Frank L. Black 1502. McPhcrson St. North Bend
Washingtoo* WIwWY Robert H. Votaw Route 1, Box 398 Vancouver
PACIFIC DIVISION
Hawaii K6EWCQ \tla« ). Adamsg 21st Infantry Bm;ade Schofield Barracks
Nevada 681 Edward W, Heim 716 West Sixth & Reno
banta Clara Valley W6BMW Charles J. Camp 318 Hawthorne Ave Palo Alto
East Bay WO6JTV Harold J. Burchfmld 2940 106th Ave. Qakland
San Francisco W6SG Alan D. Whittaker, Jr. 10 Elinor Ave. Mm Valley
Sacramento Valley W6DVE CGeo. L. Woodmgton 716 Redwood Ave. Nprth Sacramento
Philippines CAIX Newton E. Thompson P. (. Box 84 anila, P. I.
San Joaquin Valley WG6CRF Vernon C. Edgar 732 Blackstone Ave. Fresno
ROANOKE DIVISION
North Carolina WwW40G H. S. Carter 115 Crafton St. Winston-~Salem
Virginia W3BRY Neil E. Henry 017 Knight St. Lynchburg
West Virginia WSKKG Dr. Wm. H. Riheldaffer Lost Creek
ROCKY MOUNTAIN DIVISION
Colorado | WOFA Glen (lasscock 1171 Detroit St. Denver
Utah-Wyoming W6GQC Arty W, Clark 260 So. 9th West Salt Lake City, Utah
SOUTHEASTERN DIVISION
Alabama* W4DS 1. Wesley Davis 835 Young St. Selma
Eastern Florida W4BCZ Philip McMasters 731 Arlington Ave. St. Petersburg
Western Florida W4MS ]-dward J 1517 East Brainard St. l’ensaco!a
Georgia-So. Carolina-Cuba-
Isle-of-Pines-Porto Rico- SC-PS3,
Virgin Islands W4CE Bannie L. Stewart C.C.C. Camp Lawrence Effingham, S. C.
SOUTHWESTERN DIVISION
Tos Angcles W6BPU Howell C. Brown 120 N. El Molino Ave. Pasadena
Arizona W6LVG C. C. Day “I.a Posta Quemada’’ ail
San Diego W6. Harry A, Amble_r 4101 Hamilton St. San Diego
WEST GULF DIVISION
Northern Texas WSBII Richard M. Cobb Box 185 Dodd City
Oklahoma WS5CEZ Carter L. Simpson 2010 So. 4th St. Ponca City
Southern l'exas WSBDI Ammon 0. Young 4803 Eli St. Houston
New Mexico WS5CGJ Joseph M. Eldodt Chamita
MARITIME DIVISION
Maritime VEIDQ A. M. Crowell 69 Dublin St. Halifax, N. S.
ONTARIO DIVISION
Ontario, VE3QK John Perdue 229 Askin Boulevard Windsor, Ont.
QUEBEC DIVISION
Quebec VE2EE Stan Comach 780 Brault Ave. Verdun, P. Q.
VANALTA DIVISION
Alberta VEAGD i[) Smalley, Jr. 611 1st Ave.,, N. W. Calgary
British Columbia VESEP R. Vaughan-Smith 1221 Burnaby St. Vancouver
PRAIRIE DIVISION
Manitoba VE4BG . R. Simpson 71 Thelmo Mansions Winnipeg
Saskatchewan VE4EL Wl red Skaife 2040 McTavish St. Regina

* Officials appointed to act until the membership of the Section choose permanent S.C.M.’s. by nomination and election.
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o gE AMERIcaN Rapio Revay Leacue, Inc.,
is a non-commercial 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 representa-
tion of the radio amateur in legislative matters, and
for the maintenance of fraternalism and a high stand-
ard of conduct.

It is an incorporated association without
capital stock, chartered under the Jaws of Connecticut.
Its affairs are governed by a Board of Directors, elected
every two years by the general membership. The
officers are elected or appointed by the Directors.
The League is non-commercial and no one commer-
cially engaged in the manufacture, sale or rental of
radio apparatus is eligible to membership on its board.

“Of, by and for the amateur,”’ it numbers
within its ranks practically every worth-while ama-
teur in the nation and has a history of glorious achieve-
ment as the standard-bearer in amateur affairs.

Inquiries regarding membership are solicited.
A bona fide interest jo amateur radio is the only
essential qualification; ownership of a transmitting
station and knowledge of the code are not prereq-
uisite. Correspondence should be addressed to the
Secretary.

OFFICERS

President.......... . HIRAM PERCY MAXIM, W1AW
Hartford, Connecticut

Vice-President........CHARLES H. STEWART, WSZS
St. David’s, Pennsylvania
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West Hartford, Connecticut
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General Connsel ............PAUL M. SEGAL, W3EEA
1010 Shoreham Building, Washington, D. C.

i

Address all general correspondence to the executive
headquarters at West Hartford, Connecticut



HE eleven-weeks’' life of ‘“The Shadow,”

the recent mysterious radio interference, con-
stitutes a fascinating chapter in modern radio.
With no particular moral it is still worth recount-
ing. Starting the first week in October, many
radio services were bothered by a gargly a.c.
signal which would park itself for a half an hour
or 80 on some particularly inconvenient fre-
quency, then move a few hundred kilocycles
and repeat the performance. Up and down the
high-frequency spectrum it coursed, from about
9 o’clock in the morning until it skipped out at
night. It bothered the Navy and the R.C.A.
and the telephone company and one day it inter-
rupted communication with ships at Cape Cod.
It was heard on the West Coast and in England,
and the British communications system reported
it similarly in Egypt, India and Australia.
Countless amateurs found it squirming its way
through their bands.

What was it? Was it some anti-social crank
out of fanciful fiction, with a “mystery station”
somewhere in the wilderness from which he was
endeavoring to blast the communications of
civilization? Was it of accidental industrial ori-
gin? The radio world buckled down to the job
of locating the source and unraveling the mys-
tery. Physicists undertook to determine the ap-
proximate location by an examination of the
time at which the various frequencies skipped
out, but the results were confusing. Countless
direction-finders were swung into action but the
bearings were greatly varied. Innumerable oscillo-
scopes were brought into play, only to find that
“T'he Shadow’’ varied from observer to observer
in phase and wave form. Many were the hy-
potheses advanced. An unusually powerful new
smoke precipitator? New tube bombarding equip-
ment? The new generating station at Hoover
Dam? Could it possibly be of cosmic origin?
The latter was a particularly disturbing thought.
What with Dellinger Effects, the unusual per-
formance of ten meters, whistles from outer
space and recent unusual solar activity, it did
not seem an impossible idea. What if some nova
had suddenly decided to burst over the next
thousand years with a loud frying noise! Was
this possibly just the first of numerous celestial
invasions which finally would make radio com-
munication impossible on this sphere? We even
decided that it was a little remarkable that radio

had got along so well the past thirty-five years.

And now for the unraveling. Amongst the.
groups which went to work on this problem was
the Naval Communications Reserve, who made
it their job from the very first week, and to
whom we are largely indebted for the success now
reached. All over the country these fellows were
busy, making observations and exchanging notes.
Gradually the field narrowed down. In Boston,
the N.C.R. group enlisted the aid of Harvard’s
Cruft Laboratory and its radio truck, under the
direction of W9DOE. Three days of concen-
trated observations on oscilloscopes showed
that there was not a single “Shadow” but many,
only one identifiable in phase and wave shape
ag supplied with Boston “juice.” Who it was who
first suspected these newfangled ‘‘diathermy’’
machines we do not know but eventually sus-

" picion centered on them, Momentarily at a loss

when no Boston hospitals reported owning such
devices, the brute was finally traced to earth at
an athletic club. At about the same time, gimilar
discoveries were made by N.C.R. personnel in
Seattle and in Charlotte, N. C. The installation
at Boston was keyed with a CQ wheel and was
promptly reported from Philadelphia, Norfolk,
Washington, Bellevue and Great Lakes, even
though no antenna was used and the radiation
was largely from r.f. which got back into the
power wiring.

And so “The Shadow’’ was found to be a con-
siderable number of these new ‘diathermy”’
or “inductotherm’” machines which have lately
come into vogue for heat therapy. The ones
which have caused most of the trouble have an
input of half a kilowatt and apply unrectified
a.c. directly to the piates of a high-frequency
oscillator in a parallel-fed circuit. In many of
them the tank circuit consists only of twelve feet
of flexible insulated cable which is wrapped
around the arm or leg of the patient so as to
enclose the injured spot in a high-frequency field.
Many atbletic clubs are possessed of these de-
vices and, with the coming of the football sea-
son, the merry QRM commenced and mounted.
Now we can sec why direction-finders and oscillo-
scopes yielded differing data and why the note
was a gargle and why the frequency meandered
through the spectrum as the cable was coiled
around bruises and sprains of various dimensions.
Hi—but what a mess!
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Thus “The Shadow,” which baffled the whole
communication world for weeks, is now laid,
thanks largely to the N.C.R. and Cruft. Gone is
the spectre, and with it the melodrama of chase.
Remains the difficult practical job of applying

technical remedies to all these installations.
Let us hope that the authorities will hop promptly
to the job, and not let it get as far beyond them
a8 hag automobile ignition interference.

K. B. W.

Armistice Day

sage from the chief signal officer of the

Army to all members of the Army Amateur
Radio System was transmitted on the night of
November 11, 1935 from WLM-W3CXL, the
Army Net Control Station of the A.A.R.S,, lo-
cated at the War Department in Washington,
D.C.

In accordance with established practice the re-
ception of this message was made a competition
for the nine corps area organizations of the
A.ARS. Each Army Amateur was requested to
copy the message and mail the copy to his corps
area signal officer to be checked. Each corps area
was scored on the percentage and the total num-
ber of active stations copying and submitting &
copy of the message. :

The message was transmitted at the regular
broadcast periods of 7:00 p.m. and 10:00 p.m.,
E.S.T., on the special A.A.R.S. frequencies of
3497.5 and 6990 kes. simultaneously. Most of the
corps area net control stations rebroadcast this
message once or twice to assist members who
were unable to hear WLM-W3CXL.

The Chief Signal Officer's message was as
follows:

“TO ALL ARMY AMATEURS—

SEVENTEEN YEARS AGO TODAY MARKED THE
END OF A CONFLAGRATION THAT HAD SWEPT
OVER THE WORLD LEAVING MUCH UNTOLD
SUFFERING AND SORROW IN IT8 WAKE S8TOP WE
HOPE THIS DISASTER WHICH WAS CAUSED BY
MAN WILL NEVER BE REPEATED STOP HOW-
EVER EACH YEAR FINDS THIS COUNTRY FACED

WITH A NUMBER OF EMERGENCIES AND DISAS-
TERS SUCH AS FLOODS AND HURRICANES IN

THE Seventh Annual Armistice Day Mes-

Message—1935

WHICH MANY ORGANIZATIONS ARE CALLED
UPON TO HELP S8TOP THE ARMY AMATEUR
RADIO 8YSTEM IS ORGANIZED TO HELP FURNISH
EMERGENCY COMMUNICATION WHEN OTHER
FORMS FAIL STOP YOU MEMBERS WHO TRAIN
AND HOLD YOURSELF IN READINESS TO PER-
FORM THIS VALUABLE PUBLIC SERVICE I AM
HAPPY TO COMMEND AND TO EXPRESS TO YOU
MY APPRECIATION ON BEHALF OF THE ARMY
J B ALLISON
MAJOR GENERAL
CHIEF SBIGNAL OFFICER OF THE ARMY"

In response to this message 1017 copies were
received. 866 of these messages were from the
1088 members who were carried as active on that
date, giving a total of
809, of active members
having copied the mes-
sage.

To the Fifth Corps
Area went the honors for
having the highest per-
centage of active stations
copy the message and to
the Third Corps Area the
honor of having the
greatest number of active
stations copy the mes-
sage.

The Fifth Corps Area,
comprised of the states of Indiana, Kentucky,
Ohio and West Virginia, has its Army Amateur
Radio System under the guidance of Lt. Colonel
Clyde L. Eastman, Corps Area Signal Officer;
Staff Sergeant Richard W. Martin, A.A.R.S.

{Continued on page 80)

E.D. HARTMAN,
WB8OK

No. of
Active Percent Total No. of All
No. of Stations of Active Stations Copying
Relative Corps Active Stations Corps Copying Corps Stations Corps Active, Inactive,
Order Area Nov. 4,'85 Area Message Area Copying Area Ete.
1 II-1X 181 II1 164 Ay 99 II1 202
2 . 181 IX 129 VII 98 VII 152
3 VII 129 VII 126 1 91 IX 139
4 v 120 v 104 ot 87 v 117
5 VIII 116 v 100 v 83 \' 108
6 A\ 105 VIII 85 VIII 73 11 95
7 I 102 1I 60 IX 71 VIII 87
8 11 69 I b6 VI 59 I 56
9 VI 61 \2¢ 36 I 55 VI 55
10 OCBig0 13 OCSig0 4 0CB8ig0 4
11 Pahama 11 Panama 2 Panama 2
DEDt. . Dept. — mn—— DeptA e
Totals 1088 866 Av. % 80 1017
10 QST for



A Noise-Silencing I.LF. Circuit for
Superhet Receivers
An Effective Method of Coping VWith Auto Ignl'tl'on and Other

Electrical Interference in C.W. and ‘Phone Reception

By James J. Lamb*

works—but it certainly does—EDITOR

Here is another development of Jim Lamb’s: And darned if we don’t think it destined to the same wide-spread
application in amateur and commercial radio as is now given his “‘Single-Signal’’ developm
is, without doubt, a second solid whack at the interference problem. Too bad that we can’t ship out a receiver
test booth or at least some moving cathode-ray tube pictures to establish once and for all that the scheme really

ent. The new scl

o

electrical equipment in radio reception is

one that becomes increasingly acute as
we expand our use of the radio spectrum farther
in the high and ultra-high frequencies and,
simultaneously, electrical
equipment capable of causing
interference becomes more
widely used. It is not so long
ago that the only kind of QRN
which really bothered was
just plain natural static. But
now, at least on our higher
frequencies, the interference
from atmospherics is prac-
tically neligible, while that
from automobile ignition and
oil burner systems, domestic
and industrial equipment in
infinite variety, is really dis-
astrous. Admittedly this kind
of interference is controllable
at the source—provided all
the manufacturers and all the
users of the offending devices
could be persuaded forthwith
to take the necessary steps
with the individual equip-
ments. This utopian state may
some day arrive, of course.
But what about the immediate
situation? Is there anything $2e™
like a generally applicable
shot in the arm that we
individually can give our
receivers to immunize them, more or less, from
the electrical noise epidemic? We now believe
that at least several more or less effective solu-
tions are not just possible but, better still, have
been developed to the practical stage. These are
methods applicable to our present system of
communication with amplitude modulated waves

THE problem of noise interference from

of the 1936 A.R.R.L.
right of the second i.f. transformer, are the i.f. silencer-amplifier tube, the
detector coupling transformer and the diode
these, in corresponding positions, are the noise amplifier tube, coupling trans.
former and noise rectifier.

and adaptable as supplements to existing types
of receivers, to be used within the receiver itself
without compromising its normal characteristics.
In addition to the one which is the subject of this
article, descriptions of several others will be

TOP VIEW OF THE METAL-TUBE RECEIVER USING THE NEW NOISE-
SILENCER CIRCUIT
The receiver is completely described, except for this feature, in Chapter Seven

ndbook. From left to right, behind the tuner unit and to
second detector. Behind

found in this and recent issues of QST.! Truly,
we are getting somewhere.

* Techniocal Editor, QST.

t Thompson, “Detector Circuit For Reducing Noise
Interference,’” April, 1935; Hull, ‘A New Receiving System
for the Ultra-High Frequencies,’” Nov. and Dec., 1935;
Robinson, “Qutput Limiters,” this issue; and Thompson,
“Detector Circuit For 'Phone,” this issue.
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show up on the oscillograph as distinctly sepa-

SOME CHARACTERISTICS AND EFFECTS
OF ELECTRICAL INTERFERENCE

From the experience of others, and from our
own observations during work on the present

NOISE AMP. NOISE RECT.
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G th s R
o Moise Threshold Adj.
G c; i RFC R23 v 4
F T 2]
= R
Fla 3t

SILENCER
2ND. I.F.

):\:!5
o
5
Sy
LJ
0002228 ¢
T
N
g5
oc
2
=

2.
N = T Ca—~
"% L S
= "iRuCVal)
Av.C. =
TO R.F.
and 1.F. LT AT
YO R.F. Cu AMR
and I.F.CATHODES
e
=
~250V. +250V.

FIG. 1—CIRCUIT OF THE SILENCER SECTION ADAPTED TO THE
1936 A.R.R.L. HANDBOOK METAL-TUBE SUPERHET

Components are designated to correspond with the description {;iven in the

Handbook, to which the reader may refer for other circuit details. -

Ca—.01-ufd. grid by-pass condensers, 200-volt tubular.

C3—0.01- to 0.1-ufd. plate by-pass condensers, 400-volt tubular.

Cy—0.1-ufd. cathode by-pass condensers, 200~volt tubular.

Cg—0.01- to 0.1-ufd. screen by-pass condensers, 400-volt tubular.

Cy—0.25-ufd. main by-pass condenser, 600-volt tubular.

C13—50-pufd. detector load by-pass, mica midget.

C13—>50-pufd. beat osc. coupling condenser, mica midget.

C14—0.1-pfd. detector output coupling condenser, 200-volt tubular

Ca1—0- to 250-pufd. noise rectifier load by-pass, mica midget.

C23—0.1-ufd. threshold resistor by-pass, 200-volt tubular.

Caz—50-uufd. silencer r.f. by-pass, mica midget.

R3—100,000-ohm grid filtering resistor, 14-watt.

Rs—350- to 1000-ohm cathode resistors, 14-watt.

R7—100,000-0hm screenvoltage dropping resistors, l4-watt.

R13—5000-0hm manual r.f. gain control.

Ri4<—I-megohm volume control.

R15—50,000-0hm detector load resistor, Ya-watt.

R23—20,000-0hm threshold bleeder resistor, l-watt.

R24—5000-ohm threshold control iometer, volume-control type.

Ra9—100,000-0hm noise rectifier load resistor, 14-watt (see text).

Rag—1-megohm a.v.c. filter resistor, Yo-watt.

RFC—20-millihenry r.f. choke. .

‘Ta2—Double air-tuned i.{. transformer (Hammarlund ATT-465).

Tx—Sin(gle air—t;med fullevave diode coupling transformer (Sickles 456-kc.)
see text).

‘T4—Same as Ts.

development, it appears that ordinary elcctrical
disturbances affect the receiver circuits as highly
damped waves and may be classified generally as
of two basic types. One is the “pistol shot” or
“machine gun”’ variety, usually resulting from a
spark discharge across a gap. Ignition systems,
light switches, key clicks, power leaks, “violet
ray’”’ gadgets and the like are common sources.
The other is the “hash’ type identified with d.c.
and a.c. series motors.

The disturbances of the first (spark-gap) type

rated and more or less uniform pulses, each of
extremely short duration (one-thousandth second
or less). Before they ruin intelligible reception,
they may have an amplitude as great as twice

that of the desired signal. But
more often than not their ampli-
tude runs 20 or more times that
of the desired signal, so that they
can cven overload circuits (drive
grids positive) and causc second-
ary effects which demand special
consideration, as will be explained
farther on. The main pulse of
small duration may be accom-
panied by subsidiary “whiskers,”
as when the spark occurs with
60-cycle mains supply. The om-
nipresent auto ignition pulse,
however, is characteristically
clean and relatively free from
“whiskers.”

The commutator-type inter-
fercnce is considerably more
complicated in form. A d.c. scries
motor gives prominent pulses
of commutation frequency, more
or less uniform in amplitude,
with an almost solid intervening
“whisker’’ accompaniment of con-

- siderably smaller but non-uniform

amplitude. A scries (universal)
motor operating on a.c. has the
commutation-frequency  pulses
superimposed on a supply-fre-
quency component (and the
“whiskers” as well), making the
picturc still more complex. In
both cases, the principal noise
component heard is the commu-
tation-frequency rattle, filled in
with hash from the ‘‘whiskers.”
As compared to the spark-gap
type, which has effective value
relatively small compared to
amplitude, the commutator-type
interference is of more solid wave
form and has greater cffective
value in proportion to its peak
amplitude. Amplitude operated
limiting and silencing systcms

accordingly find it much more difficult to handle.
Fortunately interference of this type is consider-
ably less prevalent than the jump-spark typec;
and, unlike the machine-gun variety, it is etfect-
ively disposed of by selective circuits such as the
i.f. crystal filter.

Besides these two.main types, several others
which we have encountered also might be classi-
fied. Some have characteristics not unlike natural
static—that from a faulty high-tension trans-
former which was having internal trouble being

12
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one case. Such disturbances are
generally non-uniform in ampli-
tude and in duration, although
frequently of high amplitude
relative to the radio signal, and
may result in receiver noise out~
put of a ‘“plunky”’ character.
Still another type of more or
less common interference is that
peculiar to old and faulty
incandescent lamps. But these
types usually represent the dy-
ing rattle of sick equipment and
end shortly with its demise.
The degree to which these
miscellaneous interferences can
be silenced in the receiver de-
pends on their wave form. If in
the form of short-time discrete
pulses, then they are most
readily handled; if in the form
of a more or less solid envelope,
then they are less tractable.
Interference effects of all types,
however, have been found re-
ducible by the system described,
the amount of reduction ranging up to practically
total elimination for ignition noise, clicks and
similar types.

In view of the characteristically ultra-short
duration and relatively large separation of the

Ra

6J7 noise amplifier, the 6L7 i.f. silencer-amplifier and ¢
The knob on the side controls the noise threshold adjusting resistor.

THE SILENCER ADAPTER UNIT FOR USE WITH STANDARD
SUPERHET RECEIVERS, AS DESCRISED AT THE END ,OF THIS
ARTICL)

From left to right, grouped around the diode coupling transformer, are the

6HG6 noise rectifier.

But the ear is supposed to be insensible to acousti-
cal impulses so widely separated and of.such
short duration. Obviously something is occurring
to increase the effective length of each.pulse
before it reaches our ears so as to give it a char-
acter it did not have originally. One
element of the receiving system which

NOISE AMP. T

6J7 11
i Rs

c,i

WWW/

2no. | F.
SILENCER
L7

certainly is capable of accomplishing
this change in character is the telephone
receiver or loud speaker. By its very
nature it responds with a reverberating
crack or a boom to the shortest highe
amplitude impulse, vibrating at some
natural period of its own long after the
original electrical jolt. Then also the
pulses can be given appreciably in-
creased electrical duration in audio-
frequency circuits and even in radio-

d frequency stages of the receiver. This is

! especially likely if their amplitude be-

Sé tubecap. ) comes sufficient to drive a grid positive
rfm%/r;”: . TO HEATERS . in any r.f. or audio stage. When this
Grid dip 55;;’:‘” (thilho‘ed/ta Spkg occurs, grid current representing the
TUBE BASE s of output trans)  Tectified envelope of the _pulse flows

o WEATER through the input return: circuit of the

SupPLY

FIG. 2—CIRCUIT OF THE SILENCER ADAPTER UNIT
Components are the same as for corresponding d,esigngtiom.in

Fig. 1, excepting Ra1 which is a 50,000-ohm scr

afflicted stage, which may include
resistance-capacitance networks of rela-
tively large time constant in addition to

ge dr g
resistor. Two separate 100,000-ohm resistors may be used, as in Fig. 1.

electrical pulses principally responsible for noise
interference, it might be wondered how they can
be so devastating in effect. The electrical pulses
individually may be of less than one-thousandth
second duration, as previously mentioned, and in
a typical case may occur 120 times per second.

the coupling circuits and bias source.
This gives rise to the secondary effects
of cross-modulation and blocking.

With r.f. or i.f. circuits of high selectivity and
low decrement, particularly with a crystal filter,
shock excitation  from high-amplitude pulses
results in prolonged wave trains of relatively
small damping. In a typical instance, spark

February, 1936
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interference wave trains of approximately a
thousandth-second duration with a straight trans-
former-coupled two-stage i.f. superhet have been

BOTTOM VIEW OF THE ADAPTER UN

To the left of the threshold adjusting resistor are the noise rectifier and
i.f. silencer-amplifier tube sockets, the noise amplifier socket being above
7.f. filter choke is mounted centrally, other components being
placed to give short leads and minimum stray r.f. coupling.

thelatter. The

obgserved to increase to over one-hundredth
second duration with the crystal filter switched in.
In c.w. reception with the receiver’s beat oscil-
lator on, the aural effect on switching in the
crystal is conversion of machine-gun rattling to
continuous “pinging”’ and ringing at beat-note
frequency—from which the signal cannot be
distinguished.

With these characteristics and peculiarities of
the most common types of electrical interference
in mind, it appears .entirely reasonable that
something in the nature of eliminating their
effects should be possible. They are inherently of
short duration until prolonged in effect by some
element of the receiving system. They generally
cause only objectionable background so long as
their amplitude does not exceed the desired
signal amplitude at the output of the receiver.
Advantage of these characteristics have been
taken in devising output limiting circuits of
various types, several of which are described
elsewhere in this issue. But these can only cut off
the peaks of interference which extend above the
desired-signal level in amplitude, and leave the
earlier circuits of the receiver without protection
from the secondary effects of overloading. Why
not go farther? Why not try to bring the ampli-
tude of the interference below the desired-signal
level, and do the job in an earlier circuit of the
receiver before the stages most susceptible to
overloading and cross-modulation are reached?

IT

Why not amplify the noise peaks extending above
the desired signal amplitude at radio frequency,
rectify them and use the rectified voltage to
control the gain of a subsequent
radio-frequency stage, automati-
cally and instantaneously?

THE SILENCER CIRCUIT

The essential circuit of a typical
example of this method of noise
peak gilencing applied in the
if. amplifier of a superhet is
shown in Fig. 1, the receiver
being the metal-tube superhet
described in the 1936 A.R.R.L.
Handbook. This receiver originally
used a separate a.v.c. amplifier
and rectifier, which section was
adapted to serve as the noise
amplifier and rectifier in the pres-
ent arrangement. The same si-
lencer circuit is, of course, read-
ily adaptable to other superhet
designs.

As shown in the diagram, the
control girds of the noise amplifier
and second i.f. amplifier are fed in
parallel from the secondary of the
conventional tuned if. trans-
former. The output circuit of the
noise amplifier is coupled to the
full-wave diode noise rectifier by means of trans-
former T'4, which is also tuned to the intermediate
frequency (456 ke. in this case). The cathodes of
hoth the noise amplifier and noise rectifier are
connected to the movable contact on the resistor
224 80 that the control grid of the noise amplifier
and the diode plates of the rectifier can be biased
negative with respect to the cathodes of these
tubes. This bias determines the input amplitude
at which rectification starts in the diode, being
normally set so that action begins for noise
peaks extending above the desired signal level.
For ’phone reception with automatic gain con-
trol, the bias developed in the a.v.c. circuit of
the receiver is also applied to the control grid of
the noise amplifier, augmenting the fixed bias
developed across Ry and automatically main-
taining the proper noise threshold level over the
range of signal strength normally encountered
with fading.

The rectified noise voltage developed across
the diode load resistor Reg is applied to the No. 3
grid of the 6L7, biasing this grid negative in
proportion to the amplitude of the noise pulse
and, accordingly, reducing the gain of this i.f.
stage for the i.f. components of the same noise
pulse on the grid of the i.f. amplifier tube. The
object is, in effect, to make the noise commit
suicide in the final i.f. stage by partly or wholly
blocking this amplifier during the noise pulse.
(Continued on page 38)
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The Simple Regenerative Receiver with
Separate Beat Oscillator

An Improvement Giving Greater Selectivity, Stability and Sensitivity

By Robert J. Talbert,* W9SHC

ticles ! on using a separate beat oscillator
for c.w. reception with a regenerative re-
ceiver, pointing out the theoretical gain in sen-
sitivity which is possible and suggested layouts
have been described. After trying the suggested
methods, with various types of beat oscillators
and arrangements for coupling the oscillator out-
put to the detector,
a successful practical
receiver was finally
achieved.
Essentially it con-
sists of an electron-
coupled type regen-
erative screen-grid
detector and a pen- Sz
tode audio stage ANT.OI¢
with an clectron-
coupled beat oscilla~
tor coupled to the

I \ROM time to time QST has published ar-

s REG DET

r.Se/mmée/y

detector. It must be prevented from overloading
the signal input circuit. If both oscillator and
detector were tuned to the same frequency, it
would be practically impossible to shield the
oscillator circuit sufficiently to prevent pick-up
through the wiring and input to the detector in
the wrong part of the circuit.

This was immediately made evident in pre-

Shielded
detector suppressor !«

grid and operating

ceived signal fre-

Tes

quency; when re-
ceiving on 7 mec., for
instance, the oscilla-
tor i3 on 3.5 mec.
Thus the second har-
monie of the oscilla-
tor fundamental fre-
quency corresponds
with the incoming
signal frequency.
This is emphasized
right at the start
because it is ab-
solutely necessary
that the local oscil-
lator input to the
detector should not
only be small but

]
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FIG. 1—CIRCUIT OF THE REGENERATIVE RECEIVER WITH SEPARATE BEAT
‘OSCILLATOR

L1, L2, L3—Usual coils for frequency ranges
to lie) covered (sce A.R.R.L. Hand-
ook).
C1, C2, C3, C4—Usual tuning condensers.
C:5—250-pupfd. plate by-passes.
Cy—0.03-ufd, grid coupling condenser.
Cy~=100-upfd. grid condensers.
Cg—0.01-pfd. by-passes.
(?g—l-yfdt‘ screen-grid by-pass.
C10—50-pufd. oscillator coupling condenser.
C11—0.1-pfd. audio filter resistor.
C14—50-upufd. antenna coupling condenser.’
Ri1—5-megohm detector grid leak.
R2—50,000-0hm oscillator output potentiom-

eter.
R3—50,000-0hm screen-grid potentiometer
(reg. control).
R4—10,000-ohm divider resistor.
Rs—25,000-ohm divider resistor.

R7—150,000-ohm oscillator screen-grid ve-

sistor.

Rs—50,000-0ohm oscillator plate drop re-
sistor.

Rg—50,000-ohm oscillator grid leak.

R10—150,000-0hm detector plate coupling
resistor.

R11—250,000-0hm audio grid coupling re-

sistor.
R13—100,000-0hm audio filter resistor.
R13—650-0ohm audio cathode resistor.
RFC—Detector plate r.f. choke (2.5 mh.).
T—Pentode output transformer.

The oscillator should be thoroughly
shielded from the detector circuit, as ex-
plained in the text. If a stable electron-
coupled type heterodyne frequency meter is
available, it may be adapted to use as the
separate beat oscillator.

Re—50,000-0hm oscillator plate

also should be under
complete control.
Moreover, care should be taken that the oscillator
voltage reaches only the suppressor grid of the

* 7823 Colfax Ave., Chicago, Ill.

t Robinson, '‘Regenerative Detectors,” QST, Feb., 1933;
De Cola, “‘Increased Sensitivity With the Regenerative
Detector,” QST, Dec., 1934.

liminary tests. It was found that when a signal

was tuned in with the detector oscillating and the

local oscillator tuned to the same frequency, the

strong local oscillation would lock into synchro-

nism or “pull in” the detector. This discouraged
(Conlinued on page 98)
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200 Watts C.W., 75 Watts 'Phone

A Three-Band Transmitter Using Only Two Tubes

THE COMPLETE TRANS-
MITTER, FROM POWER SUP-
PLIES TO ANTENNA
TUNING EQUIPMENT, IS
MOUNTED ON THIS RACK

‘The r.f. unit, consisting of only
two tubes, occupies the second
panel from the top. The rack
provides ample room for all the
transmitter essentials and acces-
sories without crowding.

By Frank Gow, WIAF*

that one who

has enjoyed
the simplicity and
operating conven-
ience of the RK20
pentode should
turn to its big
brother, the
RK28, for in-
creased power.
The transmitter
at W1AF, de-
scribed in August,
1935, QST, was
recently replaced
with a new rig
employing the
larger pentode.
Results have been
most gratify-
ing. Whilesignal
strength reports
on the new rig are
not noticeably
greater it has been
evident that the
higher power gets
through with more
consistency.

The circuit, like
that of the RK20
transmitter, is ex-
tremely simple.
Two tubes, an
RK23 and an
RK28, comprise
the r.f. portion.
The old stand-by,
the 59 Tri-tet, will
excite the 28 suffi-
ciently if 400 to
500 volts plate po-
tential is used.
However, for con-
servative opera-
tion the RK23
was selected.
The RK23 will de-

IT ISinevitable

liverclose to 159, more output with the same input.
The new transmitter is all in one assembly,
rack-mounted. The rack was constructed by a local

*3 Water Street Court, Medford, Mass.

-8ame

steel company for
the modest sum of
$10. They cut and
welded the chan-
nel iron into a
complete unit in
less time than it
takes to tell. In
getting such a
rack fabricated it
is a good idea to
have the uprights
drilled for the
panel bolts, unless
you are fortunate
enough to own a
large power drill
press. You may
tap the holes at
your own leisure
and save consid-
erably on labor
charges. The rack
is not of standard
proportions or
construction, be-
ing built expressly
for its particular
purpose. It is 6
feet 3 inches in
height, 21 inches
wide and has an
over-all depth of
18 inches. For
pleasing contrast
to the black pan-
els, the rack is
painted with alu-
minum Duco. Two
3- by 34-inch steel
straps are welded
across the under
side of the base,
front and back,
and four 124-inch
rubber-tired cast-
erslare bolted to
these straps. The
concern

IN THIS REAR VIEW, THE
CONSTRUCTION OF THE
VARIOUS TRANSMITTER
SECTIONS 1S CLEARLY
SHOWN

Antenna-tuning wunit at the
top, followed by the exciter-
amplifier, meter panel, speech
amplifier and modulator, panel
for accessories, low-voltage
power, supply and highvoltage
power supply.

formed a sturdy steel chassis for the high-voltage
power supply. This chassis measures 18 by 15
inches, is 4 inches deep, and carries along its
15-inch sides two 14-inch fins, which support the
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chassis when bolted to the rack’s base. All panels
are 4-inch Tempered Masonite, finished with
air-dry crackle paint. Tempered Masonite is
rugged, very easy to work, and is inexpensive.

RK23

RK28

L

the first is the antenns unit. This panel is 20 by
1014 inches (114 inches remaining at the top of
the rack is occupied by a 1l4-inch steel strap
connecting the two uprights) and carries a bake-

+500

FIG. 1—CIRCUIT DIAGRAM OF THE RK23 TRLTET EXCITER AND RK28 AMPLIFIER

C1—250-ppfd. variable (National TMS-250).
Cg—lOO-uy]'d variable (National TMS-100).
C3—50-pufd. high voltage varxable Natlonal TMA-50A).
c4—.ooz,‘fd. mica, receivi )X
C5—.004-pfd. mica, receiving type (Sangamo).
C6—100-pufd. mica, receiving ?pe (Sangamo).
Ct=—.002-pfd. mica, 5000volt ( angamog

Cg—Antenna Series condensers.

R1~—50,000 ohms, 2-watt.

RFC—Universal wound chokes (Narional 100).
Sw—D.P.D.T. jack-switch (Yaxley 760).
Ry—S.P.S.T. relay (Dunco RA-1),

L¢—10 turns No. 12 on G.R. Type 677U coil form.

Coil Data
Coil Turns Length of Winding Wire Size
A 35 1% 18
B 15 1 18
C 7 18
D 6 o4 18
E 22 * 10
F 15 10
G 8 10

* Wound in grooves on G.R. Type 677Y coil form.
Wound in grooves on G.R. Type 667U coil form.
p Wound in alternate grooves on G.R. Type 677U coil
orm.
Coils A, B, C and D wound on Hammarlund Isolantite
coil forms (diameter 134 inches)

L{-inch round-head machine screws are used for
panel bolts. Three standard steel chassis, measur-
ing 17 by 10 by 3 inches, are employed; these are
bolted to their respective panels with six 6/32
flat-head machine screws spaced to distribute the
chassis weight evenly. Brackets formed by
14-inch steel strips, bolted from the rear gorners
of the chassis to a point about 8 inches up from
the bottoms of the panels, lend no small amount
of rigidity. The panels support plenty of weight
with no sign of stress or warping when the unit
is finally bolted to the rack. This type of con-
struction permits the units to be easily removed
from the front of the rack.

RACK LAYOUT
Taking the panels in order from the top down,

SUP BIAS
Operation
Coilat Coilat Coil at Crystal
Band Ly L2 Ls Frequency
3.5 mc. B A E 3.5 mc.
7 me, D B F 7 mc.
14 mc. C D G 7 mc.

lite sub-panel 17 by 6 by { inches, mounted
parallel to the main panel. This sub-panel is sup-
ported and stood off 34 inches by short lengths of
brass tubing, through which pass long machine
screws at each corner. The bakelite insulation,
for mounting the antenna condensers, precludes
the possibility of r.f. leakage through the Mason-
ite. The r.f. ammeter, not a bakelite case, was
sub-mounted on bakelite for the same reason.
The antenna coil, which feeds a Zepp antenna,
is link coupled to the amplifier. The G.R. coil
form is fitted with plugs and is plugged into two
stand-off insulators which are in turn fitted with
jacks. The system can be converted in a few
moments to a single pi Collins network. This unit
also carries the antenna send-receive relay. The
transmitting antenna here proved superior to
other types of special receiving antennas, hence
the relay.

THE EXCITER-AMPLIFIER

The pext panel is the exciter-amplifier, mounted
on a standard chassis, with a 20- by 10-inch
panel. The circuit lme-up, mentioned earlier, is
essentially an RK23 Tri-tet oscillator followed by
a conventional pentode amplifier circuit for the
RK28. The input and output circuits of the RK28
are shielded by the same method used for the
RK20 set described in August QST. The tube
base shield box measures a depth of 214 inches
from the top of the chassis to the tube socket.
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At this depth, the bottom of the internal shield
of the RK28 will line up flush with the top surface
of the chassis. The Masonite panel of the unit is
“backed-up” with a piece of No. 22 gauge gal-

. 57

socket, tuned to the crystal frequency, and coil B
inserted in the plate circuit and also tuned to the
crystal frequency. Similar procedure is followed
on 80 meters. Reference to the coil table will

Ly 56 56 45
B 3 Cu T,
RRVA Ry "%?‘ HE) o T, .
M 3R ﬁ/ 3 : 25,
D= 3 I Rs K1 AT % R output
$ s |25 .y ?
S ¢ Rs 1t “ Ris -8
1 nI MW Ry Rg '
"o s |, 4 cs Ret 3 L7
== S T a H
3R, 3Ry 3 Fe n Ry :E:s 45 —*Clo-
= T = =
FIG. 2—SPEECH AMPLIFIER AND SUPPRESSOR- R “f*‘r:l
GRID MODULATOR DIAGRAM
R1—-5 meghoms, l-watt.

R3—3500 ohms, l«watt.
R3—50,000 ohms, 14watt.
R{—.25 megohm, I«watt.
Rg—.1 megohm, 1watt.
Rg—50,000 ohms, lwatt.
R7—.1 megohm, l-watt.
Rs—4500 ohms, 1-watt.
Ro—.5-megohm variable.
R10—50,000 ohms, lawatt.
R11—.5 megohm, lawatt.
Ris3—.1 megohm, l-watt.
R13—2700 ohms, l-watt.
R14—20-ohm center-tap resistor.
R15—750. ohms, 5-watt.
R16—5000 ohms, 10-4wvatt.
R17—10,000 ohms, I4watt.
R18—15,000 ohms, 100+watt bleeder (Ohmite)
C1 to Co—2 pfd.

Cio, C11—1 1 ff

C12, C13—8-ufd. electrolytics.

vanized sheet iron 20 by 10 inches. This, plus a
simple three sided form of the same material, 6
inches high and 10 inches long, shown in the
photograph, practically encloses the oscillator
equipment. It was not found necessary to close
up the back of this unit. The amplifier tank coil is
fitted with plugs and is supported on a strip of
Victron which is mounted directly on the tank
condenser by means of small aluminum brackets.
[ncidentally, don’t use bakelite for this strip,
because it will blister and burn within a few
minutes. Birnbach Company is now manufactur-
ing & new type of plug expressly for coil form
mounting. This solves a problem of long standing
for the amateur who is not a machinist.

The RK23, because of its internal shielding, as
a rule will not oscillate with straight pentode con-
nection unless some feedback is introduced from
plate to grid. Therefore, for convenience, the
cathode circuit as well as the plate is tuned on all
frequencies. Fortunately, this does not require
additional coils. For example; operating on 20
meters with a 40-meter crystal, the cathode cir-
cuit is tuned to the crystal frequency with coil ¢
(see Fig. 1) and the plate circuit to its second
hiarmonic with coil D. On 40 meters with the same
erystal, the same cathode coil (' is left in its

e

nov.

L1, La—30 henry, 100-ma. chokes (commercial rating).
‘T1—Push-pull input transformer (Delta 1).
Ta—Push-pull output transformer, 1:1 (Delta AD75)
Ta—Power transformer (Thordarson T-5822)

indicate the proper coil and itsrespective position.
The ampilifier coils are of course changed for each
band. Because of the RK23’s excellent shielding,
feedback does not cause an increase in crystal
current with subsequent heating and drift.

The RK23 is operated with 500 volts on the
plate and 200 on the screen. These values supply
ample excitation to the RK28; grid current,
through a 15,000-ohm grid leak, averages 16 to 20
mils at all frequencies. With 2200 volts on the
plate, the RK28 handles 350 to 400 watts input
on ¢.w. without a trace of plate color. On ’phone,
with negative suppressor bias, the tube’s effi-
ciency is lowered considerably, and the plate is
called upon to dissipate power somewhere near its
normal rating of 100 watts. Consequently, the -
plate does run a cherry red, although it is nothing
to become alarmed about. At 2000 volts, the 28
is rated to produce a 60- to 65-watt carrier. With
the increased plate voltage, 2200, the output is
somewhat increased and an estimated carrier of
75 to 80 watts may be expected.

METERS
The meter panel, which is 20 by 5 inches,
carries five instruments. From right to left in the
front view, these read oscillator plate current,
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amplifier control grid current, amplifier plate
current, amplifier screen grid current and ampli-
fier suppressor grid current.

SPEECH-AMPLIFIER MODULATOR
Immediately below the meter panel is the
speech amplifier and modulator unit. It is prac-

Sw, Fuse T
SO/

Hov.

filament transformer, filament primary rheo-
stat, filament voltmeter, remote-control relay,
transmit-receive switch, suppressor bias voltage-
reversing switch, and a switch to short out the
keying filter. There still remains a fair space
upon which other gadgets such as signal lights
can be mounted.

600

fuas
zﬂ

Tl
’?" Ry, | 523

T 1

Sw,|
R

Remote Contro/
1

5 T In

D E
(Fig1)

+2000

L

Lg Ls 3R,
= —_— =L ——————=+400
Ca [«5% >
866~ 3Ry

|2500 (2500

=

FIG. 3—R.F. POWER-SUPPLY DIAGRAM

Tl—qutc transformer, 600 v. each side c.t. (Thordarson

Ta—Filament transformer, 5, 214 and 214 volts (Thordar-
son T-5338).

Ts—Filament transformer, 12 volts (Delta AD-13).

Ts—PFilament transformer for 866’s (Delta AD-1011).

‘Ts—Plate trq’nsformer, 2500 volts each side c.t. (Delta

AD-22).
C1—Dual-8 electrolytics in series (Sprague CL-88).
Ca—8-ufd. Pyranol.
C3z—1-ufd. 1000volt.
L1, La—30-henry, 110-ma. filter chokes (Stancor C-1001).

tically self-explanatory from the circuit diagram
and constants. It is entirely self-contained, with
power supply, and is mounted on a standard
chassis with a 20 by 10 panel. The tube line-up
provides a very substantial amount of spare gain,
even from a very low-level crystal microphone.
Jare should be observed to shield all microphone
input leads and grid leads. The input circuit to
the 57 is very high impedance and it takes but
very little stray r.f. to start an exasperating
“ging.”” A regular National tube shield makes a
convenient shield for the microphone terminal
strip and grid leak. In operation, the connections
from the secondary of the output transformer
should be tried first one way and then reversed to
determine best operation.
Below the speech-modulator panel is the
“miscellaneous” panel, 20 by 11 inches. This is a
most useful accessory. It carries the RK28

La—Swinging choke (Delta AD-32).
L+—Smoothing choke (Delta AD-42).
Ls—Keying choke, 8 henries (Thordarson T-6877).
R1—2000-ohm 10-watt variable resistor.
R2—25,000 ohms, 200+vatt (Ohmite).
R3—100,000 ohms, 200-watt (Ohmite).
R4—Brad diostat.

Ry1—D.P.S.T. relay (Dunco RA-1).
Ry3—S.P.S.T. relay (Dunco RA-1).
Sw1—S.P.S.T. toggle switch.
Sw2—S.P.D.T. jack-switch (Yaxley 730).
Swa—S.P.S.T. jack-switch (Yaxley 720).

LOW-VOLTAGE S8UPPLY

The low-voltage supply for the RK23 is built
into a standard chassis with a 20 by 10 panel. At
present, half of the chassis (see photograph)
supports a pair of 45-volt and one tapped 2214
volt “B’’ batteries, used for suppressor bias. This
space could well be employed for a bias rectifier.

HIGH-VOLTAGE SUPPLY

The special chassis for the high-voltage supply
has been mentioned previously. It measures 18
by 15 by 4 inches. The 4-inch depth provides
space for the 866 filament transformer, filter con-
densers, two flush-mounted sign receptacles which
serve as fuse blocks, and the necessary wiring.
The panel associated with this unit is 20 by 17
inches; it carries on its lower right-hand corner
the keying relay and key filter, enclosed by the

February, 1936

19




metal can shown in the photograph. It is a good

idea to provide a 4-terminal strip withjn this can,
to which connections can be made to the 2L3-volt
keying relay source, the filament center tap and
negative “B.”” With these disconnected, the
panel can be removed from the rack, giving ac-
cess to the voltage divider, mounted on stand-off
insulators on the front of the power supply chassis.

OPERATION

Reference to the coil table and the Handbook
will give full particulars on tuning and operation
of the Tri-tet oscillator. Electron-coupled control
can easily be incorporated by the addition of an
extra socket adjacent to the oscillator cathode
coil. The specified coils will serve in this capacity
when properly tapped. The position of the tap is
best determined by cut and try methods, using
a small capacity (about 100 pufd.) to replace the
crystal.

One trouble that might confront the builder
of this rig is self-oscillation in the amplifier as
# result of stray coupling between the grid input
and plate output circuits. However, if reasonable
care is given to wiring and the specified values
of r.f. by-pass condensers used, trouble from this
source may be eliminated. Care should be exer-
cised to make ground return leads and by-pass
condenser leads as short as possible. The usual
test for a neutralized amplifier, no movement of
the grid current meter when the amplifier tank
condenser is rotated through resonance
with plate voltage off, will suffice. T

For c.w. operation, the suppressor-grid
bias is set at 45 volts positive and the
amplifier and antenna tuned for maxi-
mum output or antenna current as with
any triode or the RK20. To change to
'phone, throw the polarity-reversing
switch, so that the suppressor grid is made 45
volts negative. Do not change cither the antenna
or amplifier tuning condensers. It will be noted
that the antenna current has taken a decided
drop with the application of negative bias. The
final adjustment is now made by increasing the
negative bias in small steps until the antenna cur-
rent is exactly halved—that is, half of the maxi-
mum c.w. antenna current. The exact amount of
bias required is almost impossible to predict be-
cause of different degrees of excitation, plate volt-
age, ctc., at different installations. However, it
will lie between 45 and 80 volts negative. Small
tapped 2214-volt batteries are a big help in ob-
taining just the right value of suppressor bias
voltage. Linear modulation will result when the
antenna current is halved as mentioned. Usually
it will be noted that a slight decrease in grid
excitation will cause the antenna current to rise,
possibly by as much as 15 to 20%. This adjust-
ment 1s to be avoided. Let the original amount of
c.w. excitation remain. We are not striving to
obtain the last possible “tenth’” of antenna cur-

rent, but rather an adjustment that will produce
good clean modulation and crisp speech. With in-
sufficient suppressor bias, the antenna current will
remain higher than its “halved value’” and will
show little or no increase under modulation. In
fact, it will sometimes modulate downward. The
plate current will also kick downward. On the
other hand, with the suppressor overbiased, or
beyond the half-way mark, exactly opposite
conditions will prevail. The antenna current will
increase tremendously, the plate current will kick
upwards no small amount and gross over-modula-
tion with distortion will result. Proper bias will
result in the usual 229, increase in antenna cur-
rent (with tone input) and very slight upward
kicks of plate current, with surprisingly good
quality modulation. When the proper value of
negative bias for ’phone has been established, it
is not necessary to lower it for c.w. operation. It

Suppressor Grid RK-28

SRST:
Phone ¢ | o—
CW
7o Conts
G#y
-toov -60
Ry -80v \
s t6ov
R4

FIG. 4--SUPPRESSOR BIAS SUPPLY

T1—Power transformer, 365volt d.c. plate winding, 5volt
rectifier winding (Thordarson T-7061).

L1, La—15-henry, 85-ma. chokes (Thordarson R-196).

Ci1—Double 8-ufd. electrolytic (Sprague).

R1—5000 ohms, 100 swatts (Ohmite) semivariable.

R2—50,000 ohms, 10-watt (Ohmite).

remains only to throw the reversing switch to
obtain positive suppressor. Do not forget also to
short out the keying filter when on "phone, other-
wise the transmitter will not modulate through
the choke in the center tap of the filament return.

Reference to the Handbook or back issues of
QST will furnish information about antennas. A
very flexible system is a half-wave 80-meter Zepp
with 45-foot feeders. This system will work very
nicely on the three major bands: 80, 40 and 20
meters. Employ series tuning for 40 and 20 meters
and parallel for 80 meters.

AvureOR’S NOoTE.—Since the foregoing article
was written, a bias supply for the suppressor and
control grid of the RK28 has been installed and
the keying system changed to use the blocking

(Conlinued on page 88)
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An Unconventional Receiver for the

Ultra-High Frequencies

Details of a New Development from the National Bureau of Standards

E ARE indebted to Mr. F. W. Dunmore

of the National Bureau of Standards for

details of a highly ingenious and effective
ultra-high-frequency recciver, some aspects of
which are right down the ham’s alley. The re-
ceiver itself includes four r.f. amplifier stages and
is designed particularly for operation between 175
and 300 megacycles. In its present form it is, of
course, a very special piece of scientific equipment,
and is hardly the sort of

to the outer conductor in order to avoid noise
which would result from variation in a friction
contact. In this particular recciver, the plungers
for the various stages are all controlled by in-
sulated rods extending through the rear of the
concentric lines and suitably ganged. On the line
feeding the input to the first tube; a sliding con-
tact 4 is provided on the inner conductor in order
to allow the antenna to be “matched in.” Con-

ventional cathode resistors

thing most of us would be
able to duplicate. Neverthe-
less, many of the features in-
corporated in the receiver
will surely find their way
into the ham game.

The receiver differs from
the conventional affair in
that it cmploys quarter-
wave conceatric transmis-
sion lines as coupling im-
pedances between the r.f.
amplifier stages. Four of the
cuncentric lines are used and
are tuned with ganged plung-
ers which vary the effective
line lengths in unison. The
use of coupling impedances
of this type, together with
Type 954 tubes, makes pos-
sible an amplification of the
order of 2 per stage at 300
me., 6 per stage at 200 me.
and 9 per stage at 175 me.
The four stages and detector
actually show an effective
overall amplification of the

and by-pass condensers are
used throughout the circuit.

THE MECHANICAL DETAILS

The receiver illustrated is
one designed by Mr. Dun-
more for operation on fre-
quencies between 170 and
300 me. (1.76 to 1 meter).
The lower frequency limit
is restricted only -hy the
length of the concentric
lines used. Obviously, the
lower frequency limit could
be extended by using longer
lines. In the illustration of
the recciver completely as-
sembled, the five concentric
lines are shown terminating
at their lower ends in the
circular shield housing con-
taining the separate shielded
compartments for each line
termination. The input ter-
minals to the receiver are in-~
dicated at A and B. Ter-
minal @ is the output from

order of 100,000 at 200 mec.

THE CIRCUIT ARRANGEMENT

The method of connecting
the concentric lines is indi-
cated in Fig. 1. The outer conductor is grounded
while the free end of the inner conductor connects
directly to the grid of the amplifier tube. Plate
voltage is supplied to the preceding tube through
a heavily insulated wire running inside the inner
conductor of the concentric line assembly. The
capacity between the plate feed wire and the
inner conductor provides the coupling capacity
between the plate of one tube and the grid of the
next. The electrical length of each line is varied
by means of a metallic plunger P, in contact with
the inner conductor but capacitatively connected

YES, THIS IS A RADIO RECEIVER: A

GENERAL VIEW OF MR. DUNMORE’S

ULTRA-HIGH-FREQUENCY R.F.
DETECTOR UNIT.

the detector. The central
cylinder D is merely a shield
covering the voltage divider
and associated wiring. It
could enclose a power pack.

Each line contains a tuning plunger attached to
two bakelite rods extending through the upper
end of the line (the closed end). These rods are all
attached to a common tuning control handle
through a disc by means of set screws. By loosen-
ing the set screw on a given control rod, that line
may be tuned independently when desired. Ob-
viously, the plunger movement could be provided
with vernier control if desired. The cap covering
the upper end of cylinder D containg a terminal
block where the B-supply voltage is supplied to
the upper end of each transmission line. The

AND
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ghielding cover on the top end of each line covers  The plate lead is connected to an insulated wire
the by-pass condensers Cy, shown in Fig. 1, and running down through the hole in the inner
in the case of the last line it contains the r.f. conductor while the grid lead is connected di-
choke I, in the detector grid return circuit. rectly to the inner conductor itself. The tubes
themselves are mounted on radial
partitions in the lower shield com-
partment. This ingenious mount-
ing procedure brings the plate of
one tube adjacent to the grid of the
next.

The third photograph shows the
concentric lines used for the input
circuit to the receiver and serves to
illustrate the construction used.
‘The remaining lines are similar ex-
cept that they do not have the slid-
ing contact carrying the antenna
terminal. This line, however, does
not require a plate feed wire
through the inner conductor. The
pieces of paper held in slits in the
tuning plunger insulate it from the
outer conductor. They are about
0.008-inch thick. The capacity

- = .. =} provided by this plunger is of the
SHOWING THE METHOD OF ASSEMBLY USED IN THE NEw order of 156 uufd. .
RECEIVER The outer conductor of each line

The type 954 tubes are mounted in radial partitions in the circular shield  has an inside diameter of 4.6 centi-
lgg::: ebﬁr;:;gt{:ﬁ e,g.'n.d and plate leads immediately under the center of each meters and the inner conductor has

an outside diameter of 0.49 centi-

Another illustration shows the receiver in  meters. This ratio of 9.2 is the correct one, accord-
knock-down condition. This photograph shows ing to Terman,® to give maximum impedance.
how, with this type of assembly, the grid and 1 “Regonant Lines in Radio Cirouits,” by F., E. Terman
plate leads to the tube may be kept very short.  slectrical Engineering, July, 1934.
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FIG. 1—CIRCUIT ARRANGEMENT OF THE NEW ULTRA-HIGH-FREQUENCY RECEIVER

The values of cathode, filament and plate circuit by-pass cond. s and the cathode resistors should follow normal
fractice. 250 ppfds for the by-pass condensers and 1500 ohms for the cathode resistors would serve as a starting point
or experiment. The chokes L and L, are broadcast band r.f. chokes used in the detector circuit to suit it for operation
into a broadcast receiver as an i.f. amplifier. The original receiver is used to,receive a double-modulated signal—the
u.h.{. carrier being modulated by a voice-modulated frequency of about 1000 kc. In this system, the need for a heterodyne
oscillator for the first detector is avoided. When operated in a normal superhet the detector would require the usual
companion oscillator.

22 QST for




Both inner and outer conductors, and plungers,
are made of brass heavily copper plated.

LINE LENGTHS

When used as an interstage coupling impe-
dance, the concentric line has shunting it the
capacity of the plate of one Type 954 tube and
the grid of the following tube with its associated
leads. The total capacity due to the tube element
is 6 uufd. The leads probably introduce an addi-
tional 3 wufd. The line length at resonance is
therefore reduced accordingly, the line behaving
as an inductance of such value as to form a
parallel resonant circuit with the total shunting
capacity. It will be seen from the curves in Fig. 2
that the factors just mentioned have a marked ef-
fect in reducing the line length from & full quarter
wave. This reduction is actually 73 percent at 300
me. and 50 percent at 171.5 mc.—the percentage
becoming progressively less as the frequency is
reduced.

AMPLIFICATION PER BTAGE

The gain per stage as measured at different fre-
quencies has been discussed in the first two para-
graphs. Actual measurement of the overall effec-
tive amplification of the amplifier and detector
described has shown a gain of 125 at 300 mc. and
1,060,000 at 170 me. Amplification of this order
on such frequencies represents, of course, a very
substantial accomplishment.

Mr. Dunmore has made measurements on a line
with a ratio of inner and outer diameters of 3.6
instead of 9.20. While this ratio should have given
more gain due to a greater Q, the measurements
did not show this effect at 300 me. This, Mr. Dun-
more believes, was probably due to the predomi-

by the ratio of line diameters. Measurements
indicate that the receiver illustrated responds
over a band about 4000 ke. wide at the highest
frequencies covered.

Mr. Dunmore’s development of this unusual

15
10

e es \\
R \
LR \
lg cc 1_“
' \
RN
350 Y N
SR N
2 K N, 4
S 40 \\\ < \\
3, W N
t Ty

\
8 D \\
2% N -
N 2 A ™
e B7"R
h -,
2 AN
‘? A= [IDEAL \\§
N jol—.[B = lcatduLatep b
g C = |[EXPERIMENTAIL iy S
x5 -
N
60 200 300

MEGACYCLES PER SECOND, FUNDAMENTAL FREQUENCY

FIG. 2—LINE LENGTHS WITH AND WITHOUT
‘THE ASSOCIATED TUBE AND LEAD CAPACITY

receiver is to be the subject of a forthcoming
Bureau of Standards’ Research paper, No. 856,
“A Uni-Control Radio Receiver for Ultra-High

Frequencies Using Concentric

E1

Lines as Interstage Couplers.”
Mr. H. Diamond did the theoreti-
cal analysis of data obtained dur-
ing the development of work. The
receiver itself was built by Mr. L.
L. Hughes.

—R. A. H.

THE CONCENTRIC LINE FOR THE INPUT TO THE FIRST TUBE

A view showing the component parts used in its assembly. All metal parts

are of brass, copper plated.

nance of lead and tube resistance over the con-
centric line equivalent series resistance.

SHARPNESS OF RESONANCE

In this particular receiver, a ratio of diameters
corresponding to maximum coupling impedance
rather than to maximum selectivity was chosen
gince extreme selectivity was not desired. Actu-
ally, as was afterward found, the selectivity was
determined more by other circuit constants than

Courses intended for those wish-
ing to become amateur radio
operators are being held in the West 135th
Street Branch Y.M.C.A. Building, 180 West
135 Street, New York City. The courses cover
electrical and radio fundamentals, short-wave
receivers, telegraph and telephone transmit-
ters, power supplies, antennas and frequency
meters. Classes are held twice daily, 10 to 12 a.m.
and 6 to 9 p.m., Monday to Friday. They are held
under WPA and are free to those wishing to
attend.
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e What the League Is Doing e

‘League Activities, Washington Notes, Board Actions—For Your Information

Three new faces appear on the
Election A.R.R.L. Board of Directors as
Results a result of the 1935 elections. In

the Midwest Division there is a
change; in the Delta Division also, although
there the old director was not a candidate; and
in the Southwestern a director has been elected
for the first time. Two old directors were returned
to office by balloting, as well as the three who
were declared elected in November as a result of
being the only candidates in their divisions.

In December QST we reported that the Dakota,
Pacific and Southeastern Divisions had returned
Mr. Jabs, WOBVH, Mr. Culver, W6AN, and Mr.
Adams, W4APU, respectively, and that their
respective alternates are Mr. Fred W. Young,
WOMZN, Mr. E. L. McCargar, W6EY, and Mr.
S. J. Bayne, W4AAQ. Below is the story of the
divisions where there was balloting.

CANADA

Mr. Alex Reid was returned as Canadian
(General Manager by a thumping majority over
three opponents:

Alex Reid, VE2BE........ccovvvenennnen 285
Samuel B. Trainer, Jr.,, VE3GT........... 64
Leopard W. Mitchell, VE3AZ............ 42
J. Leonard Walker, VE3JI.........ccu0ue 40

‘No candidate was named for alternate Cana-
dian General Manager.

ATLANTIC DIVISION

The race in the Atlantic Division was ex-
tremely close, the incumbent, Dr. Woodruff,
W8CMP, being returned by a margin of hut 22
votes. Mr. Roy C. Corderman, W3ZD, was the
victor amongst three candidates for alternate
director. The figures:

For Director:
Eugene C. Woodruff, W8CMP.......... 578
Lawrence D. Geno, WSPE. .. . 556

For Alternate Director:

Roy C. Corderman, W3ZD.......ocvues 491
Walter Bradley Martin, W3QV......... 408
Ward J. Hinkle, WS8FEU.............. 233

DELTA DIVISION

The Delta Division chose for its new director
Mr. E. Ray Arledge, W5SI, of Pine Bluff, who
won handily over Mr. E. H. Treadaway. The
former director, Mr. M. M. Hill, was not a candi-
date. The alternate director for this division was
declared elected in November without balloting,
being the only candidate: Mr. Fremont F. Purdy,
W4AFM. The balloting:

E. Ray Arledge, W58I.....c00veuneennnnes 112
E. H, Treadaway, WSDKR. .....co000.nn 88
Mr. Arledge, a refrigeration engineer, is a
radio amateur of over twenty years’ experience.
He has a commission in the U.S.N.R. but is also
active in A.A.R.S. work, being alternate state
net control. He has done some outstanding
emergency communication, is an excellent op-
erator, and an A.R.R.L. Route Manager.

MIDWEST DIVISION
The Midwest Division provided an upset,
electing a new director in the person of Mr.
Floyd E. Norwine, Jr., WOEFC, of St. Louis, who
won over the incumbent, Mr. Kerr, 229 to 192.
Mr. O. J. Spetter, WOFLG, of Topeka, is the new
alternate. The tally:

For Director:

Floyd E. Norwine, Jr., WOEFC......... 229

Harry W. Kerr, WOIDZW-GP....... oo 192

Frank J. Sadilek, WIAPM.....oovnenn 73
For Alternate Director:

0. J. Spetter, WIFLG......ccoeiennnns 256

Phil D. Boardman, WOLEZ. . .......... 229

Mr. Norwine, who is in the coffee business, has
long been identified with the O.B.P. Amateur
Radio Club of St. Louis and has been active in
A.A.R.S. work.

SOUTEWESTERN DIVISION

The new Southwestern Division engaged in
spirited balloting in the selection of its first
director—elected this year for a term of but one
vear, so as to stagger its elections with the
Pacific Division. The new director, Mr. Charles
E. Blalack, W6GG, is in the feed and seed busi-
ness at Yuma, Arizona, having recently removed
from Los Angeles. By a small margin he nosed out
Mr. Walter W. Matney, W6EQM, while Mr.
Philip 8. Snyder, W6UT, enlarged his lead as the
new alternate director. Balloting figures:

For Director:

Charles E. Blalack, W6GG............. 219

Walter W. Matney, WeEQM........... 195
For Alternate Director:

Philip 8. Snyder, W6UT....ccconnnanas 246

William L. Seitz, WeHXU............. 166

It took the Executive Committee and eight
clerks an entire afternoon to open and tally the
balloting, and had it not been that three of the
divisions had had ‘“declared” elections the job
would have run far into the night. As the ballots
come in to headquarters they are carefully
checked against our membership records and
arranged by divisions for the committee meeting.
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By now the committee has a highly perfected
technique for rapidly opening the double envel-
opes and segregating the director voting from the
alternate voting, but the counting is a long and
laborious process because it must be completely
accurate. All the ballots are counted by every

The list is arranged geographically. In each
subdivision, the first office given is that of the
district headquarters. This is the office which
should he addressed for further information
concerning the examinations to be held in the
additional cities listed in each district, such as the

ANALYSIS OF 1935 VOTING
SHOWING ON WHAT FacTOR THE RIGHT TO VOoTE Was BASED

South- National
Canada Atlantic Delta Midwest western Average
Licensed Amateur.....ooovevvvvnnnns 91.9% 89.9% 95.6% 96.6% 91.3% 92.1%
Prior Membership............ovven 8.1 10.1 4.4 3.4 8.7 7.9

member of the Executive Committee so that
each one is personally informed of the accuracy
of the count before the winning candidates are
declared elected and the certitication of election
signed.

One of the interesting things about this year’s
elections was the dwindling number of ballots
cast by persons relying upon prior membership
in the League, rather than amateur licenses, for
their right to vote. The subject was discussed at
length in the report of the previous year’s elec-
tions, on page 27 of our issue for February a year
ago. At that time 18.1%, of the balloting was
by persons who were not licensed amateurs.
This year’s elections were in different divisions,
but the figure might be expected to be similar,
whereas it dropped to 7.9%. The working of the
system is such that in a brief while this element in
the voting will practically disappear altogether.
It was noted this year that several dozen mem-
bers claimed the right to vote by virtue of con-
tinuous membership in the League extending
from before May 15, 1934, when in fact they
were not so entitled. These ballots, of course,
were thrown out and not counted. T'he mere fact
that a person was a member some time prior to
May, 1934, does not entitle him to vote in
A.R.R.L. elections unless his membership has
been continuous and without lapse through the
intervening period. The possession of cither an
amateur station or operator license of course
entitles the member to vote regardless of how
recently he joined the League. Appended is a
table showing the distribution of the voting, by
divisions, as betwecen licensed amateurs and un-
licensed members who relied upon prior member-
ship.

QST, welcoming the new directors into the
A.R.R.L. official family, knows that it is retlect-
ing the sentiment of the members in expressing
gratitude to the outgoing directors for their long
vears of labor in the upbuilding of A.R.R.L.

The Federal Communications
Commission announces its
1936 schedule of amateur
operator examinations. We list them below for
the information of members.

F.C.C.

Examinations

place to report, the exact date where dates are not
here stated, ete. It should also be noted that all
examinations begin promptly at 9 a.m. local
time, except in New Orleans where they begin at
8:30 a.m.; and that no examinations are held on
national holidays.

DISTRICT NO. 1

Boston, Customhouse, Seventh Floor, daily
except Thursdays.

DISTRICT NO. 2
New York City, 1024 Federal Bldg., 641 Wash-
ington St., Tuesdays, Thursdays, Saturdays.
Troy, N. Y., some time in March, June, Septem-
ber and December.

DISTRICT NO. 3

Philadelphia, 1200 Customhouse,
Chestnut Sts., Wednesdays.

2nd and

DISTRICT NO. 4

Baltimore, Fort McHenry, Wednesdays and
Saturdays.

Also in Washington, D. C., 5307 New P. O.
Bldg., Thursdays.

DISTRICT NO. 5
Norfolk, 402 New P. O. Bldg., Fridays.
Winston-Salem, N. C., February 8th, May 9th,
August 8th, November 7th.

DISTRICT NO. 6

Atlanta, 411 New P. O. Bldg., Tuesdays and
Fridays.

Nashville, February 21st, May 15th, August 21st,
November 20th.

DISTRICT NO. 7
Miami, 12 New Federal Bldg., by appointment.

Jacksonville, Class A only, June 27th, November
21st.

DISTRICT NO. 8
New Orleans, 326 Customhouse, 8:30 a.m.,
Mondays, also by appointment.
Little Rock, Class A only, March 14th, September
12th.
(Continued on page 84)
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A Few Random Remarks

By The Old Man

the Wouff H
the (fairlg) genial old

squirt to-day. Heads will be rollin
beware the local custodian of the

QST 111! Hear ye! Also oyez! T.O.M. is back in QST Yessir, the same sharp-tongued old cuss who invented
ong as a_potent remedy for some of our earlier misbehavior. Reporting upon his recent silence,
irate spits on his hands and takes a couple of lusty cracks at what Young Squirts
from now on for, T.O.M. has his old-time perception and bite. Let
uggbillyl—‘ EDDIE."’

SJs

AY, Son, sprinkle some sawdust on that
S Young Squirt and sweep him out the back
door. Such drool as he bleats in December
QST ought not be left around. Somebody will slip
on it and get hurt.

Gad Zooks! He thinks maybe I dropped in on
him! And that hogwash about kicking the top
shelf out of his set. Just as though his set had a
shelf in it! Youcan tell by his lingo he has a lot of
gear scattered around on a three-legged bedroom
wash-stand. I'll bet there’s no way to get your
legs under it, and in the space intended for the
crockery I’ll bet he has filament and plate trans-
formers and a thing that he thinks rectifies and
filters a.c. Kicking the top shelf out of the set!
Dear me, ain’t he the cut-up!

The lowest form of animal life in the Navy used
to be a midshipman. Well,
the lowest form of animal
life in amateur radio is one
of these Young Squirts. We
uged to call them Sea Law-
yers in the old Navy. The
kind that sits around with
the new gobs, when they’re
seasick, damns the officers
and tells how the ship ought
to be run.

But just leave this young
person to me. I have noted
him in my little black
book along with several of
those 45-words-a-minute
speed maniacs. On my next
regular trip around I will
attend to them all. They'll
make a couple of sacks of low-grade fertilizer
for the A.A.A.

Now about my being a bit quiet of late. Just
between us old-timers, I’ve been busy. I was
asked by certain interests to conduct some
research work which would lead to the develop-
ment of a line of devices to be used at the forth-
coming Cairo radio conference. This Cairo dog-
fight is to be pulled on in a couple of years or so,
and they thought maybe T could help out.
Having heard of my Wouff Hong, Rettysnitch,
Uggerumph and the other tools I got up years
ago, when we American amateurs were instilling

S
il
Al
o
=9
A

a proper respect for law, order and good sports-
manship, they fancied if I could make certain
determinations I would be able to devise a few
tools, jigs and fixtures for use upon foreign
delegates at Cairo. I gave them specifications for
some new equipment especially designed to meet
these problems. The Flitchgobber is one. It
automatically develops supersonics in the
intestinal tract the moment the brain starts
thinking about objecting to expanding an ama-
teur band, and the party leaves the room imme-
diately for reasons best known to himself. The
Oofhogger turns the cortex of the brain to pus
when thoughts of general amateur restrictions
arise. I also built a neat little Zabsnifer which
induces cerebral hemorrhage and consequent
general knock-out when objections are raised to
our handling third-party
message traffic.

This work is now finished
and I shall have some time
now to devote to Young
Squirts, Speed Maniacs,
Radio Radicals, and the
other rotten things that
have crept into American
amateur radio. Gawdnose
I'm needed, for the listen-
ing-in I’ve been doing lately
fills my soul with a thirst
for blood. In fact I'm work-
ing up a little gadget now to
automatically  hamstring,
tongue-tie and induce

~  writer’s cramp in our Ameri-
can Radicals when they start
knocking A.R.R.L. headquarters, and I've got a
couple of other little instruments of torture that I
propose to use on Young Squirts and Bug-Key
Speed Maniacs here in this country. In this
fast-and-rotten sending matter, why doesn’t some
smart aleck start a sending school for Young
Squirts? Teach them how to send. They are thick-
headed, all right, and they carry what braius
they have in the seat of their pants. But if they
get a 500-volt poke in the belly every time they
get speed-crazy on the key, they would soon learn
to send like white men. Why do they send five
(Continued on page 86)

“THE LISTENING INTVE.
BEEN DOING LATELY FiLLS
MY SOLL WITH A THIRST
FOR BLOOD.*
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Audio Output Limiters for Improving the
Signal-to-Noise Ratio_ in Reception

By H. A. Robinson, W3LW *

enjoys one of those rare but ideal receiving

locations far removed from the sources of
natural or man-made interfercnce. It is for the
greater majority of the members of the amateur
fraternity who must, by force of circumstance,
receive their desired signals accompanied by more
or less frequent bursts of static, ignition interfer-
ence or disturbances from local electrical devices,
that this article is written.

P\AVORED indeed is the radio amateur who

Can this excess of power output capability
have any detrimental influence upon the received
signal-to-noise ratio? The answer to this question,
when considering the reception of relatively
weak signals in the presence of intermittent static
bursts and similar electrical interference will be
shown in the affirmative by reference to the dia-
grams of Figs. 1 and 2.

320
FACING THE FACTS o N Ve il N
From a consideration of the F16.1 & /s ~e
distracting effects of surrounding R so INPUT-ouTPuT f;“';"ﬁm,'}'.’““ § / / L
influences it is generally con- 3 B g:f,"::f 'z,z/‘:”//m/t/qgf § 7 ?
ceded that head telephones are 3, C Jama as A, reduced.sansitivity E !
c¢mployed by most amateurs for § z / ,/
the reception of those most elu- | 4, '§ /
sive DX signals or signals that 5 & / /
are hard to copy through back- § 54 N L
grounds of noise, interference or 3 3 I /V /
the like. It is with improvements § go 2
in the signal-to-noise ratio in 3 3 A/ J
headphone reception that this % 4 | 4
article is concerned. However, s‘ //,C/ B
the same prln(nples Inay be ap- 003 0.5 | 2 2 4 6 8 10 20 40 60 80100

plied cqually well in the case
where a loudspeaker is employed.

In the “good ole days”’ when the UV-201A
tube was the accepted standard of excellence for
every tube function in the receiving equipment,
and plate supply was limited to 90, or at most 135
volts, depending upon the condition of the ama-
teur’s pocketbook, the maximum power output
delivered to the headphones was of the order of 10
to 25 milliwatts. Consider now the present trend
of amateur receiver design. Here we find the tele-
phone jack connected in the plate circuit of tubes
with power output capabilities ranging anywhere
from &0 milliwatts to one or two watts!!

Now the results of tests conducted on repre-
sentative operators has substantiated the fact
that for the average individual, in surroundings
which are fairly free from excessive noise influ-
ences, a power output of from 0.2 to 1 milliwatt
represents a very comfortable, readable signal in
the typical 2000-ohm (20,000-ohm impedance)
headset. In surroundings where very high noise
levels are present, as in an airplane, a power out-
put of from 1.5 to 10 milliwatts per headset is
ample.

* Silver Lake Farm, Willow Grove, Penna.
1 “Details of New Receiver Circuits,” QST, May, 1935.

MICROVOLTS INPUT

OUTPUT LIMITING

In the curves of Fig. 1 we have represented the
input-output characteristics of two receivers. In
these curves, the input signal microvolts, either
modulated c.w. or modulated, are plotted loga-
rithmically as the abscissa and the corresponding
power output at the telephone jack as the ordi-
nate. Curve A represents a typical receiver in
which the headphones connect in the plate cir-
cuit of a tube of the 56, 37 or similar type. For
receivers in which the headphones are supplied
by a power tube of the 41 or 2A5 type, the ordi-
nate scale will be multiplied approximately ten
times. Curve B of Fig. 1 represents the input-
output characteristic of a receiver of the same
type arranged for output limiting.

Considering the reception of the relatively
weak desired signal S, both receivers have the
same sensitivity producing, in this case, 5 milli-
watts output. However, the stronger intermittent
interference I produces peaks of output power of
the order of 100 milliwatts with receiver 4, mo-
mentarily paralyzing or dulling the auditory
response, while with receiver B the interference
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peaks are limited to & degree but slightly greater
than the desired signal output.

Briefly, the object of the output limiter is to
restrict the power output capability of the re-
ceiver to a minimum just sufficient to pass the
desired signal, thus limiting the disturbing effect

320

signal or interference exceeding the threshold at
which limiting becomes effective, is rather se-
verely distorted. This is relatively unimportant in
the casc of c.w. reception, but for telephone
modulated reception the limiter control should be
set so that the limiting and distortion begin for

input signals just slightly higher

than the desired signal level,
280 —LA which will then be undistorted.
F1G. 2 This makes a convenicnt way of
2240 IDEAL OUTPUT LIMITER / adjusting the limiter control for
X CHARACTERISTICS any desired signal output level.
! A No LMITER /
K200 S‘,} LITTER aosusTED OUTPUT LIMITER CIRCUITS
é 160 Bs LEVELS / Of the numerous circuit ar-
o / rangements by means of which
§ 120 effective output limiting may be
Q / accomplished only a few will be
W go B described in the following notes.
IS / Each of these limiting circuit
E 40 B arrangements has bcen em-
® ,/ B; ployed in actual communication
o — service and has given very
03 0.5 ! 2 6 8 10 40 60 80100
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RELATIVE INPUT VOLTAGE

of crashes of static and similar interferences.
This output limiting cannot be accomplished by
means of the usual volume or sensitivity control
since the latter merely changes the overall sensi-
tivity of the receiver as shown by Curve C of Fig.
1, with a negligible change in the signal-to-noise
ratio.

The improvement in the signal-to-noise ratio in
reception with output limiting depends greatly
upon the shape of the input-output characteris-
tics of the receiver and the wave form of the
intermittent interference.

In Fig. 2 are set forth the desired features of
ideal output limiters. Curve A again shows the
receiver input-output characteristic without
limiting or with the limiter control at minimum.

Curves Bj, By and Bj represent ideal limiting-

levels corresponding to several scttings of the
limiter control. These ideal curves are relatively
flat and deviate but slightly from the unlimited
output curve A for input signals lower than the
value at which the limiting action begins.
~ The influence of the wave form of the inter-
mittent interference upon the effectiveness of the
output limiter can be understood by reference to

the diagrams of Fig. 3A. Bursts of static and the -

high intensity peaks of clectrical and ignition
disturbances are effectively ironed out by the
limiting action. It can be seen that the output
limiter is most effective for intermittent disturb-
ances of high peak amplitude and relatively short
duration. In the case of ¢.w. reception, the output
variation of a badly fading signal can be con-
siderably improved by the use of the limiter as
shown in Fig. 3B.

The output limiting circuit arrangements
usually function in such a manner that an input

satisfactory performance. How-
ever, the advantages and dis-
advantages of each arrangement from the ama-
teur viewpoint may prove helpful.

In the output limiter circuit arrangement of
Fig. 4A, our old friend the ncon tube plays the
important role. Connected across the headphone
output circuit through the medium of a high
step-up ratio audio (interstage) transformer, the
neon tube ionizes on interference peaks and trans-
fers an equivalent load back on the headphone
circuit, limiting the response. The current limit-

A,

Output Limiting
A~ NOISE

No Limiting

- -~ HREAR_ENEY mEmE
No Limiting Output Limiting
B~FADING SIGNAL
FIG. 3

ing resistor is removed from the base if the usual
lamp-type of neon tube is employed. The potenti-
ometer and voltage supply give some degree of
control of the threshold level at which limiting
takes place. The unavailability of a suitable
step-up transformer and the limited degree of
level control make this arrangement rather ill
suited for the amateur.

The circuit arrangement of Fig. 4B is included
here because of its simplicity. The headphones are
connected across the level adjusting potenti-
ometer and the inherent output limiting capabil-
ity of the tube is utilized. To understand the
limiting action better, let us consider some spe-
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cific values. Assume the output tube normally
feeding the headphones would supply 100
milliwatts before inherently limiting. Without

limiting action (the potenti- 20

a triode tube (Type 56 or 76) supplying the head-
phones, while circuit D employs a pentode output
tube (Type 41, 42 or 2A5) supplying either loud-

ometer arm at the plate end) a

desired signal input might sup- ..

ply 2 milliwatts to the ’phones
for a certain sensitivity setting.
Under these conditions inter-

[N
>
(=]

ference peaks, if sufficiently 2 ,,, CuRvE
strong, could produce head- B
phone outputs up to the limit~ ¥ ., s

ing output of 100 milliwatts.
Using this circuit as a limiter,

FIG. &
OUTPUT LIMITING
TYPE 76 TRIODE

CIRCUIT FIG. 4C

O INDICATES POINT OF DISTORTION
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the receiver sensitivity would
be increased until the desired
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signal produced the maximum
output from the output tube

POWER OUTPUT —— MILLIWATTS
N
=

3

B

while the proportion supplied to
the headphones would be ad- 0

A

justed by the potentiometer to
a comfortable level near 2 milli-
watts as before. Now interference peaks can no
longer give additional output since the tube is
already working at its maximum output power
capability. The great disadvantage of this circuit

B C

g £

<
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60 80100
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speaker or headphones. The principle of operation
of both arrangements is identical. In short, the
power output capability of the tube is adjusted
by means of the limiter control potentiometer so
that it just exceeds the desired
signal level, thus limiting all
interference responses to the
same level. The limiter con-
trol varies the plate voltage in
the case of the triode and the
screen voltage is controlled in
the pentode arrangement.

In Fig. 5 are shown the in-
put-output characteristics for
several output level adjust-
T2 ments of the triode circuit of
3 ph, Fig. 4C. A type 76 tube was
3 employed supplying the out-

put power to 2000-ohm head
T telephones (effective imped-

[
Ph.

T

e Vs
f%» -8, |
-

ance at 1000 cycles approxi-

+220V.
D

FIG. 4—OUTPUT LIMITING CIRCUITS

C1—0.25 pfd.

C3—0.01 gfd.

P—50,000-0hm limiter control (prefer-
ably wire wound).

R1~—0.5 meg.

Va—S56 or 76.

Vi—lawatt neon tube (see text).

arrangement is the effective decrease in sensitiv-
ity as the limiter control is reduced to decrease
the level, and the requirement of sufficient reserve
receiver sensitivity to swing the output tube to
full output on even the weakest signals.

The circuit arrangements of Fig. 4C and D are
to be preferred and are recommended for amatcur
use, both from the standpoint of relative simplic-
ity and operating advantages. Circuit C employs

T1—Step-up transformer (high ratio
interstage).

Ts—OQutput transformer.

Li1—15-henry choke.

Ph—Telephones (20,000-ohm imped-
ance; 2,000-ohm resistance).

mately 20,000 ohms). The
frequency of the audio signal
was approximately 1000 cycles
and a cathode ray oscilloscope
was employed to determine
the points at which distortion
became apparent for each

. setting of the limiter control
P

+220V.

The curves of Fig. 6 show
the input-output characteristics of the Type 41
pentode output tube for several settings of the
limiter control. The tube was matched for a 10,-
000-obm load and the distortion points again
noted by means of the cathode ray oscilloscope.
It should be noted in both Figs. 5 and 6 that for
relatively low signal inputs there is but little
deviation of the curves from the unlimited output
characteristic, indicating a negligible loss in
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sensitivity when operating the output tube at a
low power capability.

In conclusion, it is the sincere hope of the
writer that this information on output limiters

2250,

{0-meter 'phones have to meet every requirement
imposed on transmittersand operation for the 160-,
80-, and 20-meter bands. True enough, a Class-A
license is not required, but the transmitter

‘ itself must be free from fre-

quency modulation and must
not be overmodulated. In the

past few weeks some ‘“‘messes’’
which couldn’t have been any-

thing but modulated oscillators
have made their appearance;

not only are they practically
unreadable on a superhet re-

ceiver but they swipe around
over too much territory and

are a direct violation of the
D regulations. They're distinctly

not welcomed by the operators
who've taken the trouble to

build good transmitters.

B Judging by past perform-

ances, DX should improve from

now on until Spring, when a
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may prove helpful to the amateur fraternity and
particularly to those who are hampered in recep-
tion by severc intermittent interferences of the
nature previously discussed.

28 Mc.

AA.S THIS issue of QST goes to press conditions
on the 28-mc. band have been showing &
considerable improvement over the “depression”
-—if it could be called that—of mid-December.
European DX has been getting more numerous
and the signals are louder on the average, while
the time during which DX can be heard is length-
ening out. Probably the increase in daylight hours
isresponsible for the latter. From scattered reports
we understand that the VK’s and ZL’s also are
putting in better signals on the West Coast now.

Comparatively few reports have been received
during the past month—but now the lack of re-
ports is not caused by inactivity, but just the
reverse. So much has been going on, so much DX
worked, that contacts are almost routine instead
of being the sensational accomplishments they
were a few months ago. In other words, 10 meters
is settling down to being an everyday communi-
cation band, at this writing especially good for the
sort of intra-continent contacts characteristic of
20 meters. The 20-meter ’phone gang is finding
the band ideal for relieving the week-end day-
time QRM they’ve been accustomed to fight, and
the problem nowadays is not so much in finding
stations to work but in selecting one out of many
answers to CQ’s!

In connection with ‘phone work on 10, we want
to repeat the statement of an earlier article—that

peak corresponding to that of
early Fall should be reached.
If the coming summer duplicates last, the band
will be especially good for work within the
United States when the warm weather comes.
But whatever may be in store for the future, we
think all hands who have operated on 28 me. will
agree that the time and effort spent in getting on
the band has been worth while. Results have im-
proved in about direct ratio to the number of sta-
tions operating, which makes us suspect that
for the present period at least, equally as good
work can be done on 10 as on 20, although the good
operating period is somewhat more restricted.

We should particularly appreciate reports of
observations of the ten-meter gang on the an-
ticipated “‘wipe-out” (see January QST, page 8)
expeeted to occur about February 12th. With
some exceptions the wipe-out on 28 mec. was
practically complete on October 24th; although
some signals popped through occasionally on
December 18th and 19th, the approximate period
of the next wipe-out, both those days were
very poor. The period around February 12th
will therefore be of especial interest, and the fact
that a good many will be on the air on the holiday
should facilitate observations.

W8XAI, 31.6 mc.

The 16-hour broadcasting schedule of WHAM
is now being radiated by W8XAI, high-frequency
experimental station which operates on a fre-
quency of 31.6 megacycles.

WS8XALI is located in the transmitter building
of WHAM'’s 50,000-watt station 15 miles south
of the city of Rochester, and is a 75-watt crystal-
controlled high-fidelity transmitter with Class B
modulation. Starting January 12th, and each

(Continued on page 106)
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Ingang, B.ER.U., and All That!

By Yardley Beers,* W3AWH, Ex-WiYU

N AMERICA, so large and remote from most
other countries, it is not very often that we
meet a foreign amateur in person, and we do

not even dream of a ham gathering with at-
tendance of several different nationalities. In
Europe, however, such gatherings are not only
possible but frequently take place. While spend-
ing the summer in England I had the pleasure of
attending two such meetings: the tenth annual
R.S.G.B. Convention in London, and a hamfest
in Belgium, to which I went with a party of Eng-
lish amateurs.

In fact, my hamfesting began before I even
left the ship on the voyage over, for one morning
a bell boy noticed the call book in my suitcase
and immediately introduced himself as W2BND.
Later he arranged a meeting with two other pas-
sengers, W2BPJ and W2GHA. That evening
W2BPJ (a Harvard man) and I spent in good-
natured arguments over Harvard vs. Yale, North
vs. South, and ’phone vs. ¢.w.

The past two years a group of the members of
the R.S.G.B. has made a visit to one of the
nearer Continental countries over August

night we had had. Following mid-afternoon
refreshments we returned to Brussels where,
after we had been installed in our hotel, we
spent the evening at the Exposition, which
much resembles the late Century of Progress
Exposition in Chicago.

After a good night’s rest we met at the Tele-
vision Building at the Fair. This contains the
television exhibit and the amateur station,
ON4WS. Normally visitors are carried through
the building on a motor-driven conveyor, but
this was stopped to enable us to examine the
station thoroughly and witness a demonstration
of the television apparatus while ON4UU made
an address of welcome over it. The station,
ON4WS, consisting of a high-powered transmit~
ter and a National FBXA receiver with a pre-
selector attached, is very neatly arranged behind
a large glass window, in front of which the visitors
normally pass on a motor-driven conveyor belt.
For the remainder of the day we split up into
groups, each one guided by an amateur who

Bank Holiday week-end, the first week-end
in August. It was on this year’s trip to
Belgium that I went. On that Friday eve-
ning we assembled at the Liverpool St. Sta-
tion in London to take the boat train for
Harwich. In the party of twenty-two were
several well-known G’s, including Mr. J.
Clarricoats, G6CL, Secretary of the Radio
Society of Great Britain. Later, at Harwich,
we boarded the channel steamer for Ant-
werp, where we arrived early the next
morning after a calm passage. We were
greeted by ON4AA, ON4AC, ON4CC and
ON4GW. Shortly we left by train, past
the famous battletield of Waterloo, for
Brussels, where we were met by M. Paul
de Neck, ON4UU, President of the Reseau Belge,
and his wife, who remained with us as guides
during the entire remainder of our stay in Bel-
gium. We were then joined by delegations num-
bering from two to six from Germany, Holland,
France, Luxembourg, and Switzerland, and two
British YL’s, G2IA and G2YL. All of us went by
train and then by trolley to Harvengt, near
Mons, where Baron de la Roche, ON4HM,
kindly entertained us at luncheon at his beautiful
home. That day, spent in leisurely strolling about
the spacious grounds while we became better
acquainted with our new friends or-in playing
eroquet with the YL’s and YF’s, was a most
welcome pleasure after the nearly sleepless
* 900 W. State St., Trenton, N. J,

A GROUP OF DELEGATES TO THE 1936 R.S.G.B. CON.
VENTION, SNAPPED AT THE LONDON REGIONAL AND
NATIONAL BROADCASTING STATIONS, BROOKMAN'S

PARK, HERTS

knew the Fair well, and we toured the Fair and
some of the points of general interest in the
city.

The next morning we arose very early to catch
a train for Ghent. Here we were met by the local
amateurs and bought food for a picnic lunch at
Ruysselede, where we visited the great Belgium
commercial station operating under several calls,
ORU being one. An interesting hour or two was
spent wandering around the various antennae
and the many transmitters, both long-wave and
short-wave, 'phone and c.w. Following this we
returned to Ghent where we bid good-bye to
most of our Continental friends and entrained to
Antwerp, where we were met by the local hams
and conducted to their club for tea, during which

February, 1936

31




we saw their club station, ON4AA (one of three
entirely separate stations using this call). This
station was very neatly built and should be an
example for many club stations. The club is lo-
cated in the rooms of an athletic club under a
(soccer) football stadium, and after tea we kicked
soccer balls around before going on a tour of the
city. Among many places of general interest, we
went to the top of a twenty-four-story skyscraper,

LEFT, VS7GS; CENTER, G6WY; RIGHT, W3AWH

which had been the scene of some local ultra-high
frequency experiments. A twenty-four-story
building, although fairly common in the U.S.A.,
is a great novelty for Europe, and some of my
fellow visitors complained of dizziness! We ended
the tour at the pier, where we barely caught our
boat. As we started, G6CL sent “GB OM’s” on
the sghip’s siren, with the kind permission of the
captain. Whereas we had taken formal leave of
our hosts, there remained still a great thrill to be
given us by them, for when we were down the
river a few miles, ON4AC «nd another amateur
came out in the former’s private airplane and,
circling low, waved to us—the perfect good-bye
from perfect hosts.

As we steamed down the harbor, our minds
were filled with regrets that our pleasant holiday
was over. Special thanks for the success of the
week-end are due to ON4UTU for his indefatigable
guidance, ON4HM for his pleasant luncheon, and
to G5UK, who conducted the R.S.G.B. group.
After another calm passage, we arrived in London
at 7:30 a.m., Tuesday, and bid each other good-
bye with, “See you at Convention.”

The R.S.G.B. Annual Convention is much
like an American ham convention except for one
thing: the country is small enough geographically
to permit amateurs from all over the country to
attend. Consequently, together are gathered a
large fraction of the active amateurs in the coun-
try, which results in a unique spirit. In addition
many foreign and colonial amateurs attend,
among them this year being representatives of
Z1, VK, VS7,8U, ZB1, VE, VP6, ON, PA, D. F.
EI, GI, and HB. Other visitors from the U.S.A.

were W5BVF and Paul M. Segal, W3EEA, Gen-
eral Counsel of the A.R.R.L., who was vacation-~
ing abroad.

The Convention took place August 22nd to
24th, the end of the National Radio Exhibition
at Olympia, the London equivalent of Madison
Square Garden. The first event was a visit to the
Dollis Hill Research Laboratories of the British
Post Office, where many experiments of interest
to amateurs were in progress. Following this, the
group went to Olympia for supper and an in-
formal get-together at the R.S.G.B.’s stand,
where some amateur apparatus was on display.
The next morning we departed in a double-decker
bus from London for Brookman’s Park to the
north for a visit to the London Regional and
National Broadcasting stations. Especial interest
was displayed in the method of frequency control
used in one of these transmitters, which is syn-
chronized with two other stations in remote parts
of the island. The tone of a vacuum-tube driven
audio-frequency tuning fork is conveyed by tele-
phone wires to the other two stations, and at all
three it is multiplied until the final r.f. is obtained
by means of a series of frequency doublers, the
output of which is amplified and modulated by
the usual methods.

Following lunch we went on a tour of the New
Southgate works of the Standard Telephones and
Cables, Ltd., where we saw the manufacture of
much apparatus, including two transmitters for
the new steamer “Queen Mary.” Aside from the
great technical interest, this visit gave me the
additional interest of comparing factory life in
England with that in America. After tea at the
factory’s restaurant, we departed for the Society’s
Annual Conversazione at a London restaurant.
Around a buffet supper we made new acquaint-
ances with hams who were not able to make the
trips. Later moving pictures of the Belgium trip,
the National Field Day, and other Society activ-
ities within the last year were shown.

The last day of the Convention opened with a
business meeting followed by lunch. The after-
noon session included the awarding of Society
trophies, the taking of a picture of the “gang,”
and an interesting lecture on cathode-ray tubes
by G. Parr, Esq., which was concluded with tea
and adjournment until the evening.

As with American conventions the banquet
was the climax of this one. However, the method
of procedure is very different. After the comple-
tion of the meal the President (A. E. Watts,
G6UN) arose and proposed toasts to H.M. The
King and H.R.H. The Prince of Wales, the latter
being patron of the R.S.G.B., and then he suid,
“Gentlemen, you may smoke.” (What a fauz pas
I had nearly committed!) Succeeding these toasts
were those to ‘“The Society at Home,” “The So-
ciety Overseas,” and “The Visitors,” with the
accompanying responses. Between these came
some songs by professional entertainers, ‘The
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Swindle” (giving out of the door prizes) con-
ducted by G6CL, and the presentation of the
Senior B.E.R.U. Trophy to SUIEC. The affair
broke up with a toast to the President and the
singing of “Auld Lang Syne” and “God Save the
King.”

Though the Convention was officially over, it

this QSO was a great thrill to me, the biggest
thrill of the day was meeting two people I had
never seen before, being greeted as an old friend,
and finding them as I had always hoped them
to be.

The pleasure of Convention weekend was
greatly increased for me by my accepting the
kind invitation of an old friend,

was continued by many ham-
fests in local shacks and a
number of tea purties in the
afternoon. It was my very good
fortune to attend the one given
by Miss N. Corry, G2YL, at
her lovely home in Surrey. 1
went expecting much because
of the local fame of her post-
Convention teas, and I was far
from disappointed. All of the
guests were afforded ample op-
portunity to see her station
which has lately been making
28-mc. news. As might be ex-
pected, the station, consisting
of a 50-watt c.c. transmitter
and an FBXA receiver, dis-
played feminine tidiness. All

“Ham’” Whyte, G6WY. This
visit enabled me to better my
friendship formed by numerous
contacts over the air and by a
previous visit to his shack three
years ago. With his delightful
humor, which he tried to teach
me, he soon made me feel at
home. Also at the Convention
he was invaluable in conducting
me around and in introducing
me. Between events we had a
number of callers, among whom
were HBOP and VS7GJ, the
latter of whom on spying-a rain
harrel in the “yard” gave a dem-
onstration on how mosquitoes
breed. It was an unforgettable

too soon the party broke up
and we parted to travel our
own paths, some of us to the
far corners of the globe, but no

GERALD MARCUSE, G2NM, FA-
MOUS OLD TIMER AND SHORT-
WAVE PIONEER, PAST-PRESI-
DENT OF THE R.S.G.B., AT THE
FOOT OF HIS MAST, SONNING.
ON-THAMES, BERKS

delight to sit on the other end
of that 250-watt Goyder Lock
transmitter and QSO the in-
accessible parts of the United

matter how far we may travel,
all of us will carry memories of a most pleasant
weekend.

Aside from these meetings, opportunity to
vigit ham shacks presented itself during my
wanderings. For many years I have carried out a
frequent correspondence with G5JU and GEWI
of Bristol, and it was fitting that my first visit
was to them. (35JU, who kindly invited me to
spend the night with him, conducted me on a
tour of the city ending up at the shacks of GEKT
and G6RB, where I had pleasant meetings in
person with two old friends over the air. At
G5KT’s, GSWI took me in charge and took me
to his home for the evening. In America we have
often heard of the exploits of European low-
powered stations with considerable amazement
and some doubts, the latter sometimes justifiable.
G5WI is one of these “QRP Merchants,” using
an actual input of nine and one-half watts yet
maintaining fairly consistent communication
with the U.S.A. on not only 14 me. but also on
7 mec., sometimes getting RY reports. In short
order we contacted a W1 and an excellent QSO
followed, one that was certainly an ‘“eyeopener’’
for one from the land of kilowatt 852’s. I wish to
tell you, fellows, i can be done, and it does not
require a phenomenal location but merely a little
patience in experimenting on the part of the
operator. With all due justice to G5WI, his re-
sults have been duplicated by many others,
among them being G5JU and G5KT. Whereas

States with ease.

It was a stroke of luck that effected my meeting
some intimate friends of Mr. Gerald Marcuse,
G2NM, and who, though not amateurs them-
selves, arranged for me to spend a very pleasant
day with him. A day with one who as a pioneer
DXer and as one of the founders of the I.A.R.U.
possesses one of the greatest names in amateur
radio is an opportunity not to be turned down. I
went hoping to hear him talk of the old days, nor
was I disappointed as I heard him tell of going
to dinners with Marconi and Sir Oliver Lodge, of
the days when the people at Rugby said that all
wavelengths below 200 meters were useless for
long distance work, and of his trip to America.
Furthermore, I was refreshed by his undying en-
thusiasm, after all these years of experience,
though perhaps with a Jittle more calm than the
“young squirt’” who has just spent a sleepless
night over his first VK, as I joined him in suc-~
cessfully keeping schedules with rare DX, Need-
less to say, as at G6WY’s, I had the feeling of
being behind a ‘“powerhouse’’ because of the ease
with which we did it. “Powerhouse,” incidentally,
is a fitting description of the station with separate
kilowatt transmitters for 14 me. and 7 me.,
the former only a month old, on one side of the
room, and a 100-watt 3.5-me. transmitter and a
FBXA receiver on the other.

Besides these longer visits, telephone calls in
Exeter and London brought about pleasant eve-
nings spent with G5QA and G6QB respectively.
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Also a chance meeting with ZS2F in London gave
me an insight to amateur radio in his country.
My trip was saddened by the recent deaths of
G2BM, Senior, and G6HP, whose stations I
vigited three years ago.

From all these contacts I was able to obtain a
good picture of amateur radio

teurs in the Empire. As the membership is much
smaller, about 2000, the headquarters staff con-
sists of only Mr. Clarricoats, GBCL, as secretary
and two or three girls; but being very eflicient, it
has done much to further the interests of the
Society. Much of the work, in getting out the

“T & R Bulletin” must be done

abroad. First of all, let me at-
tempt to answer the question
dearest to the heart of the reader,
namely, ‘“What does it sound
like?”” The best way to answer
is to say that when W stations
come through, it sounds exactly
as it does back in Old W3, except
that the near districts predomi-
nate and that the average signal
strength is perhaps one point on
the R scale weaker. "Phone sta-
tions from the U.S.A. roar
through on a two-tube receiver

by volunteers, both in editing
and in writing technical articles.
Though the standard of the lat-
ter is high, it is, as admitted by
the (’s themselves, inferior to
that of QST. However, the mag-
azine contaings many items of
news from all over the Empire
and displays a fine spirit which
makes it of great interest to
American readers. Much of the
news and some of the technical
articles, even with circuit dia-
grams included, are transmitted

with signal strength reports of
the order that they give to their
correspondents a few hundred
miles away, a subject which is

LEFT, BARON BONAERT DE LA

ROCHE, ON4HM; RIGHT, PAUL

DE NECK, ON4UU, PRESIDENT
OF THE RESEAU BELGE

to London from far parts of the
Empire through the efficient Em-
pire Link System, composed of
outstanding stations, which are

a sore one abroad. (C.w. men,

you are far from innocent, t0o.) One remarkable
thing I noticed was that the ‘“halo” effect re-
moved all trace of modulation on the signals of
W6’s, who are so particular to make their signals
a bit rough. In fact, one well known W6 who
modulates very heavily is said to have the most
p.d.c. note of all. During much of the time the
7-me. band is crowded by “Spitch,” ’phone of the
worst quality emitting from over-modulated,
gelf-excited transmitters on the Continent, which
make the band nearly useless for DX. Contrary
to opinion held in the U.S.A., Asiatic signals are
rare except for a few times during the year, and I
heard only two or three. During the winter Ameri-
can medium-wave b.c. stations come in fre-
quently,

Next it might be pertinent to make a few re-
marks on the R.S.G.B. The Society in many ways
regembles the A.R.R.L., though its backbone
is experimental work and not traffic handling,
which in general is not permitted over there.
One of its most important activities is the Re-
searcb and Experimental Bureau, the analogue of
the A.R.R.L. Communications Department, in
which members are divided into groups to work
on technical problems. Whereas local clubs are
recently becoming popular in England, there is
not as great incentive to forming them, for regular
monthly local meetings of the R.S.G.B. are held
throughout the country under the direction of
local officers corresponding to our S.C.M.’s. As
headquarters society of the British Empire Radio
Union, the R.S.G.B. has done much to make
legislation favorable for the amateur throughout
the Empire. Also it conducts the annual B.E.R.U.
Contest, which is a most popular event for ama-

directed by my friend G6WY.
However, the most popular feature with Ameri-
can readers is the ‘“Soliloquies From the Shack,”
in which the anonymous Uncle Tom pokes fun at
everybody with a very slight aroma of our T.0.M.
and at the same time reflects the spirit of British
amateur radio.

I found that American amateurs and the
A.R.R.L. are considered in the highest regard,
and DX operators enjoy chewing the rag with
“Yanks.” Nevertheless, they are a bit annoyed
at unwanted answers from W stations on direc-
tional CQ and Test calls. Furthermore, G ama-
teurs wish me to convey their request not to be
placed in embarrassing situations by having ille-
gal traffic offered to them. ZS2F seemed to
wonder that we can do anything at all with two-
tube receivers in our QRM, when W stations
crowd the dial on his. He algo said that the ZS
amateurs regretted the time of the A.R.R.L.
International Contests, as the ‘“wipeout” from
March to September, during which most DX on
all bands disappears, is just commencing., Euro-
pean amateurs work so many W stations, some-
times 50 a day, that they have a very difficult
time remembering individual stations. All envy us
for having excellent parts available at low prices.
Whereas many American-made superheterodynes
are in use abroad, some of the British, being ex-
perimenters at heart, look down upon the use of
commercially-built receivers and transmitters as
a moral suicide.

During the meetings much of the informal
conversation centered on the laws in our respec-
tive countries. On the Continent most amateurs
are permitted the use of up to 50 watts input. In

(Continued on page 88)
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A.RR.L's Eighth International DX
Competition
March 14th'-22nd

All the World with W/VE—Advance Entry not Required—Swap 6-Figure Groups (RST 2 Report

+ Self-Assigned Serial Nr.) in DX QSOs—Total Time Limit Retained—New Quota Plan for

W-VE’s Makes for Reduced QRM and “More Countries” in Each Score—Points from DX

Contacts to be Multiplied by number of W-and-VE Districts Represented or Countries (Prefixes)

to give Total—Multiplier Also Increased by Working These Districts or Countries on Additional
Bands (Replaces Bonus)—Certificates for Winners

By F. E. Handy*

AR.R.L.'s annual DX Contest, open to

any ham anywhere regardless of local af-
filiations, the North American “open season’ on
DX, with awards to the leader in every country
(prefix) as well as in each Section in the League’s
Field Organization. The rules have been revised
in line with the majority expression of desires but
where opinions conflicted the injunction of several
good amateurs, “This is our biggest event in ham
radio; let’s not spoil it by radical changes,” has
been kept in mind. The new way of crediting work
on different bunds, the combining of reports with
serial numbers to save time and insure complete
reports, and the “quota’” idea (for W/VE opera-~
tors only) are the main features old timers famil-
iar with the DX-swap plan will want to review.
The “quota’” of 3-stations-per-country for
W /VEs is designed to give more time to look for
new countries and reduce the QRM level so DX
work will be easier when stations are logged. Re-
sults will show the general DX capabilities of sta-
tions better. Letters express confidence that the
quota will also put a jinx on band-edge operation,
spread DX contacts to east and west alike and
have other advantages. Since U. S. A. stations are
in the ratio of 3 or 4 to each foreign station,
participants at a distance nced have no fears in
regard to a scarcity of contacts. Here’'s DX op-
portunity . . .tryyourluck and report, one and all.
Don’t pass up either the eighty- or ten-meter
bands this year! 28 mc., as we write this, is dupli-
cating regularly the characteristics of the 14-me.
band, new WAC’s being reported right and left.
The 3.5-mc. tests in December were highly suc-
cessful; fine lists of transocean stations heard and
worked are still coming in. To forget 28-, 3.5- and
1.7-mec. bands will be to give your DX competitor

Q.MATEURS everywhere look forward to

* Communications Manager, A.R.R.L.

16:01 p.m., C.5.T., March 13th, see discussion under
*‘the contest period.”

2 For R-S-T definitions of *‘readability, strength and tone’’
in that order: See 1936 A.R.R.L. Handbook, page 323, Octo-
ber 1935 QST page 106, or drop postal for list. Scalea cor-
respond to W-R-T of European systems approximately.

the edge on building up the all-important multi-
plier.

Operating points, personal efficiency, and the
“man behind the station” (most of all) count!
Letters from abroad deplore the “dumbness” of
W/VE hams who “CQ DX.” Why waste time
answering such when one such call from “outside’”
will bring hundreds of answers from more efficient

" operators (they reason)! VK3ML says he could

have worked twice as many stations in the last
DX tests if more of our stations would work
BREAK-IN. He and CT2BK urge more speed,
the latter urging W/VE’s to shoot the number
along first before unything else. More of his con-
tacts were lost by “Tnx FB OM” remarks, he
says, than by anything else. U. 8. and Canadian
amateurs approve continued use of CQ by all sta-
tions in remote localities but plead that these CQs
be made shorter—when a flock of U. 8. A.-
Canadian stations are so eagerly competing for
each one! Everybody agrees that CQ DX is
“out” for W/VEs and ought to disqualify ’em.
Remotely located participants: Please sign often
in CQ’s or calls. Use QHM, QML, QLM, QMH *
liberally, or give a listening frequency as a guide
of when or how long to call!

GENERAL PLAN OF CONTEST

Amateurs with the prefixes W and VE will be
taking part in a QSO Party with stations in all
parts of the world. When they effect DX QSOs,
self-assigned serial numbers (three figure report
plus three sclf-assigned numbers that will be sent
all stations) will be exchanged and noted in the
contest report. From this record each station will
submit its score. From the scores (which the Con-
test Committee will verify by cross-examination

3 QHM—Will start to listen at kigh frequency end of band
and tune towards middle of band.
QMH—Will start to listen in the middle of the band and
tune toward the high freq. end.

QLM—Will start to listen at the low frequency end of
band and tune towards middle of band.
QML—Will start to listen in the middle of the band and

tune toward the low frequency end.
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Time Starts Ends
March March
Greenwich 14th 0001 (12:01 a.m.) 22nd 2359 (11:59 p.m.)
AS.T. 13th 8:01 p.m. 22nd 7:59 p.m.
ES.T. 13th 7:01 p.m. 22nd 6:59 p.m.
C.S.T. 13th 6:01 p.m. 22nd 5:59 p.m.
M.S.T. 13th 5:01 p.m. 22nd 4:59 p.m.
P.S.T. 13th 4:01 p.m. 22nd 3:59 p.m.

of logs) the winners will be determined for each
locality, and certificates awarded. Thrce points
can result from a full exchange in any band, but
no more can be obtained from the same station
unless both stations connect in another band for
additional exchanges.

Stations outside ¢ the U. S. and Canada will try
to work as many W and VE stations as possible to
exchange serial numbers. Stations in all localities
need only take part on the dates announced and
report results at the end of the tests to receive
credit in QST, and be eligible for awards.

The main competition cach operator must con-
sider comes from operators in his immediate
A.R.R.L. Section in the case of W and VE sta-

tions,® and in the case of all other amateurs it.

comes from the individual operators in their coun-
try or locality using the same prefix.® The W/VE
awards are for the operator running up the best
record for each Section under the Rules.

THE CONTEST PERIOD

To avoid misunderstanding and possible con-
fusion the exact local starting and ending time
for our DX competition is given in the above
table. These times are based on “Greenwich’’ and
should be computed for any part of the world
from the Greenwich meridian. The contest runs
from Saturday, March 14th, through Sunday,
March 22nd (until Monday, March 23rd, G.T.).

SERIAL NUMBERS

The first three digits of the serial number sent
shall constitute the Readability—Strength and
Tone reports of the station to which the number
is sent. Every operator taking part in the contest
assigns himself a distinctive three-numeral group,
used by him throughout the contest as the last part
of each number exchanged (sent). All numbers
exchanged are SIX figure groups. Try to send and
receive one complete serial number with cach DX
station.

¢ Alaska, Hawaii, Philippine Islands, Cuba, Porto Rico,
and Newfoundland, in fact, all localities using PREFIXES
other than W or VE will receive QST mention and awards
based on their work with W/VE stations.

8 Page 8 of this QST carries a complete list of the Sections
of the A.R.R.L. Field Organization.

$ Consult the list of call-prefixes for different countries of
the world as given in the 1936 Edition of The Radio Ama-
teur's Handbook, or 1936 Edition of Operating an Amateur
Station booklet, latter sent on postal card request.

TIME LIMIT
Up to and including 90 hours’ total contest
operation there is no penalty, and nothing to do
when computing your score. Should you find that
you operated a total of 100 hours (for example),
your gross score should be multiplied by the frac-
tion % to give your net or “corrected score.”’

You can operate 68 hours per day, 12 hours each Batur-
day, and 18 hours each Bunday, working DX in the contest,
and come out about right. This plan permits the average
ham to plan for his working day, for meals, for 8 hours’ daily
sleep, etc. Cross examination of logs makes it posaible to
check the operating time submitted as may be necessary, of
course. The time limit puts contestants on a fair basis
whether employed or having full time to apply to the con-
teat.

Operate as much as you want to during the contest period.
Keep track of the time you start and stop operating your
station. This must be shown in your log report. In counting
up your total contest time, please be fair and honeat. We
know you will. What constitutes ‘‘contest operating hours”?
Not hours spent keeping local skeds with each other within
the U. 8. A. and Canada. Not the time spent in local rag
chews, swapping DX results, scores, and other dope. If you
listen for DX with the abilly o call DX stations if, as, and

TYPICAL AWARD TO WINNERS

when, you hear them, that time counts, whether you do any
calling or working or not. The whole period is to be charged
against '‘contest operating time,” and not just the time
after you started transmitting.

AWARDS

Certificates, handsomely lithographed and imprinted will
be awarded: (1) one in each remotely located country or ter-
ritory—all hams using the same prefix compete for an award,
and (2) in each of 64 A.R.R.L. Sections, mainland U. 8. A.
and Canada (see page 5, QST).

All operators using the same prefix 7 will be in competition
with each other—and similarly each A.R.R.L. section-
boundary circumscribes a competing group. IDX-trans-

¥ Prefixes are used as the best rule-of-thumb method yet
devised to distinguish between countries quickly. S8ee pages
28 and 29 September 1935 QS7 for tabulation of the last DX
Contest results showing classifications of prefixes and geo-
graphical-political distinctions observed.
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mission characteristics being the same for all operators in
each award-area, the chances of being a winner depend on
operating ability and stations and are equally fair to all.

AFFILIATED CLUB PARTICIPATION

To encourage local participation, additional certificate
awards (besides the A.R.R.L. Section awards) will be made

through each club where three or more individual club mem-
bers, or new local hams invited by such a club, take part.
Reports must be made direct to A.R.R.L., West Hartford,
mentioning the name of the club, to be eligible for the
affiliated-club-award. Entrants who mention their club
will be eligible for both club and Section certificate
awards.

LOG, EIGHTH A.R.R.L. INTERNATIONAL RELAY COMPETITION (Ezample, W6X YZ, Serial No. 643)

Bands: | 1.7 [ 3.6 | 7 | 14 |28 me.|Total
Call Signal...........coiiiviiiiinonn, Logs froxﬁ W or VE, show, for
each band:
Name...covvvienriiiireennnneennnnenes
Address........oiiiiiiiiiiiiiiiiiiens Nr. DX Stations QSOed 3 4 1 1 9
Transmitter Tubea. . .....ccovvevennenn. Nr. Countries (prefixes) QSOed 2 31| 1]7
Plate watts (input last stage)............ Logs from remote points indi-
cate; for each band:
Nr. Hours Station Operation ! (14 h. 29 m.) Nr. W/VE stations QSOed
A.R.R.L. Section (for W/VE's).......... Nr. U. S. A.—Canada licensing
areas worked
Worked Record of
New Countries? .
Station Time | Operaling Date and Station | Country Jor E;ﬁh";iFrgq, Serial Nrs. o
Record Time Time Worked
1.73.5] 7 | 14| 28| Sent | Received
On 7:01 p.m. Mar. 13th
7:02 p.m. ES.T. | GeRB G. B. 1 568,543 | 478,001 3
(or 0002 G.T.
Mar. 14th)
7:15 p.m. E.S.T. | G282 G. B. 13 578,988 2
9:40 p.m. E.S.T. | ON4AU | Belgium 2 488,543 | 488,111 3
Off 10'p.m. 2 h. 69
Mar. 14th
On 7 p.m. 7:38 p.m. VE3WL| Aust. 1 579,543 | 679,287 3
8:50 p.m. Z12CI | N.Z. 2 487,643 | 398,657 3
11:50 p.m. J2GX Japan 1 349,543 | 588,984 3
Off 11:55 p.m. | 4 h. 55
Mar. 17th
On 12:00 12:05 a.m. E.S.T.| VK7RC | Aust. 28 586,543 | 577,000 3
3:10 a.m. E.S.T. | VKS5PK | Aust. 1 |499,543 1
Off 4:05 a.m. 4 h. 05
(n 1:30 p.m. 2 p.m. ES.T. PY2BN | Brazil 3 487,543 | 468,852 3
Off 4 p.m. 2 h. 30
14 h. 29 Multiplier =2 4+3 +1 +1
24 X 7 (countries—prefixes) = 168 Score
“Points’’ multiplied by the number of
1) Countries or localities (prefixes) for all bands
OR
2) U.B.and Canadian licensing areas for all bands equals the SCORE ...... (Thisa is the fina] score unless the operating

time exceeds 90 hours).

I hereby state that in this contest, to the best of my knowledge and belief, I have not operated my transmitter outside
any of the frequency bands specified in, or in any manner contrary to, the regulations my country has established for amateur
radio stations; also that the scoring points and facts as set forth in the above log and summary of my contest work are correct
and true.

Slgnatu:e of operator(s)

1 Add second column in log to give total operating time.

1 “Countries’” for W/VE Participanta. Change this to read *'Districts’’ or *'Licensing Areas'’ on all reports from other parts
of the World.

% A progressive record of the number of new countries (or licensing areas) is kept in these columns. A notation is made for
each station worked but the figure increases numerically only as additional prefixes (or lic. areas) are added on a certain
band. These columns are not added, but the last number notation in each column added to similar numbers in other columns
gives the “‘multiplier.”” Counting the ‘‘number of notations' in each of these columns gives the number of different contacts -
with ‘DX stations" or *'W/VE stations’ on each band, as the case may be, so the information at the beginning of the log-
record may be filled in.
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RULES

1. All contest work must take place in the contest period.

2. Reports must show each time of starting and atopping
station operation in the log submitted to A.R.R.L.. and if
the total time of station operation exceeds 90 hours the
proper factor must be applied to the gross score as shown
under “time limit."”

3. Logs must include date, time of QSO, call of station
worked, serial numbers exchanged and other information re-
quired tabulated neatly with the claimed score. (See the log
examples for required data.)

4. Bcoring: Both the W/VE station, and the station in the
remote locality receive one point when the W or VE serial
number is acknowledged by the station in the remote local-
ity. Each operator, similarly, may add two- pomts further
when a six-figure number (to U. 8. A./Canada) is acknowl-
edged by a W/VE station.

(a) For W/VE entries. In computing points, each *re-
ceived’ serial number group counts 2. Each serial
“sent’’ and properly QSL-ed counts 1.

tb) For entries from stations using any prefixes other
than W or VE. In computing points, each 6-figure
number ‘‘received’ counts 1 point, and each number
“sent” (with proper acknowledgment) counts 2
points.

W /VEs:

5. Quota of three stations per country (prefix) may be
worked in each different band and is the limit to count
points toward the acore, except that if one way exchanges
with some of these three have been made, more stations
can be worked to give not more than 9 pomts (basic) per
go!;l&try This quota shall be permitted in each different

a.

6. Multiplier shall consist of the number of countries
(prefixes) worked on one band plus those worked on a
second band, plus those worked on a third band, ete.

All Others:

7. No quota limit on stations.

8. Scoring points shall be multiplied (for total) by the
number of U. S. A. and Canadian licensing areas con-
tacted (a possible 14). The multiplier is also increased
Surther by working the same areas on additional frequency
bands. (Example: All districts are worked on two bands,
possible multiplier is 28; 10, 8, 6, and 5 lic. areas are
worked on four bands. The sum, 29 licensing areas, is the
multiplier to use to get the gross acore.)

9. All entrants agree to be bound by the Rules and Con-
test Announcement. In a contest of this magnitude, no cor-
respondence can be entered into regarding Award Com-
mittee Decisions.

10. The highest scoring individual operators score is the
offictal score for all awards. Other operator scores must also
be submitted if more than one operator worked & station,
and the station score (all points by all countries) stated for
purposes of comparison.

11. More than one receiver and receiving operator in use
at one time to log available DX is not permissible and shall
be grounds for disqualification.

12, The same station can be worked in more than one
band, provided the quota of three (per country, per band) is
not exceeded.

13. Cross band work does not count in this contest.

14. Reports and logs from participating stations must be
received at A.R.R.L. Hdq. from all W/VE stations on or be-
fore noon April 23, 1935, to be considered for awards. From
all outlying localities, reports must be received on or before
May 28, 1935. Play safe . . . mail your report immediately
at the end of the contest period to avoid delay and insure
that your results are credited in QST. Show your claimed-
score in full, following a tabulation of points in the log-form
indicated with this announcement.

15. The entries received after the competition will be
passed upon by an A.R.R.L. Award Committee whose deci-
sion will be final in all cases.

WARNING!

Good notes, not ragged ones are advisable. The F.C.C.
monitoring station personnel are well acquainted with the
dates of our DX contest, and will be on the job as usual to
mail a bunch of those discrepancy reports. You don't want
to be a recipient of one of those colored slipa for a bum note
or a parasitic—better lose out in some operating hours
rather than jeopardize your amateur license. Let's make it a
contest with no prehistoric signals, At any rate, don't let
your station come in for F.C.C. trouble!

All competitors are requested to submit their lists, even if
they only show a small acore. In so doing they are supporting
claims made in logs from other stations, and they will receive
full credit for their work in QS7.

Noise-Silencing I.F. Circuit :
(Continued from page 14)

The amplifier is also disabled correspondingly for
the desired signal, of course, but the time is so"
short that no audible gap is discernible. For
instance, with spark pulses occuwrring 120 times
per second and each pulse lasting as long as one-
thousandth second, only every 120th cycle is lost
at a signal modulation frequency of 1000 cycles
per second. This requires a small time constant

‘and freedom from instability in silencing action,

demanding not only proper circuit constants but
also tubes of suitable characteristics.

TUBES AND CIRCUIT FEATURES

In earlier experiments with the silencer circuit
before the metal type tubes indicated in the dia-
grams were introduced, various combinations of
glass types were used. One combination was a
6B7 pentode-diode in the noise amplifier-rectifier
section and a 6A7 pentagrid as the i.f. silencer-
amplifier, the rectified noise voltage being ap-
plied to the No. 1 grid of the latter. Fair success
was obtained with this combination, but not
without a tendency to instability and reduced
gain in the 6A7 as an intermediate amplifier.
Apparently there was considerable internal
capacitive coupling betwecen the pentode and
diode sections of the 6B7, allowing more funda-
mental r.f. to reach the diode load circuit than
was desirable. As a further complication, consid-
erable i.f. coupling through the 6A7 was evident
even when the No. 1 grid was biased sufficiently
negative to cut off the plate current. Both of
these factors handicapped the silencing action,
although the results obtained showed the princi-
ple to be sound.

With the newer types made available in the
metal tube line, these problems were solved.
The 6H6 duo-diodec permitted separation of the
functions of noise amplifier and rectitier in differ-
ent envelopes and, more important, the 6L7 was
ideally adapted to use as the i.f. silencer-amplifier.
With this tube, full normal amplifier gain is ob-
tained, its No. 1 grid’s variable-mu characteristic
permits conventional automatic and manual

(Continued on page 90)
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A Ten-Meter Converter

For Band-Switching Superhets Without 28-mc. Coverage

By George Grammer, Asst. Technical Editor

good many fellows who want badly enough

to be in the swim, but unfortunately are
anchored to the lower frequencies because of a
band-switching receiver which has no provision
for operating above 20 me. or so. However, there’s
a4 way out. It’s not so difficult to build a gadget
which, used in conjunction with the regular re-
ceciver, will bring in ten-meter signals in good
shape.

Such a converter unit is pictured herewith.
With suitable modification it can be used with
practically any type of receiver capable of tuning
in the vicinity of 3500 ke., and it is neither dif-
ficult nor expensive to build.

The thought of converting 28-mec. signals into
a lower frequency to which the regular receiver
can be tuned is very attractive, but there are some
difficulties which have to be conquered if the
thing is to be at all practical. We originally had
the notion to revive the

THE rush to ten meters has left behind a

off rapidly when the receiver was tuned a few
score kilocycles off the frequency to which the
tank was set. In experimenting with the two types
of coupling it was also found that the untuned ar-
rangement resulted in an excessive number of
“birdies’” from harmonics of the oscillator of some
receivers, while with the tuned coupling only the
normal oscillator harmonics could be heard.

The circuit arrangement finally adopted calls
for tuning of the high-frequency oscillator in the
converter circuit. To get decent band spread and
still have enough tank capacity in the circuit to
give good stability, a low-capacity condenser is
used for tuning and an air padder for setting the
band. A similar air padder is used to tune the con-
verter input circuit. The output circuit of the
converter is designed to work on a frequency
slightly lower than 3500 ke. This particular fre-
quency was chosen for a number of reasons,
among them being the facts that it is usually pos-

sible to pick a clear spot

old stunt of using a
fixed oscillator and a
variable i.f., thus mak-
ing use of the tuning
dial and band-spread-
ing properties of the
regular receiver. It did
not, however, work out
in actual practice. For
one thing with the re-
ceiver covering the
range, for instance, be-
tween 3500 and 5500
ke. (to give the 2000-ke.
sprcad necessary to
cover 28 to 30 me.) it
was almost impossible
to keep out signals from
stations actually oper-
ating in that band of
frequencies. Although
with reasonable shield-
ing these signals were
not loud, their mere
presence was enough to
cause the idea to be dis-
carded, since it is an-
noying, to say the least, to find 80-meter and 10-
meter signals mixed together. The variable-i.f.
arrangement, too, made an untuned output cou-
pling necessary from the converter tube, since
with a tuned output tank the signal strength fell

THIS INEXPENSIVE UNIT WILL CONVERT ANY
SUPER TO 28-MC. OPERATION
Essentially single control, with non-critical controls
screwdriver adjusted. The circuit employs a 56 or 76
oscillator and 2A7 or 6A7 mixer.

in this region; that the
gain of most manu-

1 factured reccivers is
s quite high around this
frequency; that image
response will be low,
since image signals are
7000 ke. away from the
desired 28-mec. signal;
and that ‘birdies” or
receiver oscillator har-
monics can be spaced so
that they do not inter-
fere in the 28-mec. band.

CIRCUIT AND CONSTRUC-
TION

The oscillator tube
may be either a 56 or
75, depending upon the
heater voltage avail-
able, and is operated
with grounded plate
and cathode tap on the
tank coil. Its grid is
directly coupled to the
inner grid of the con-
verter tube, 8 2A7 or 6A7. This system gives good
scnsitivity and avoids the necessity for any spe-
cial coupling arrangement between oscillator and
converter. The circuit, given in Fig. 1, is per-
fectly straightforward.
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The whole unit is mounted on an aluminum
chassis measuring 5 inches wide by 4 inches deep
by 2 inches high. The oscillator tuning condenser
with its dial, a National midget Type BM, is
mounted on a small aluminum panel which in
turn is fastened to the front of the chassis by the
mounting nuts holding the padding condensers,
(e and C3. The tuning condenser, C}, is & Card-

56 or 76

from the tuned circuit to the grid of the — A7,
causes undue loading of the input circuit LyCs.
The dropping resistor, R4, in the oscillator plate
circuit is not essential to the operation; however,
it helps to stabilize the oscillator to some extent.

RECEIVER INPUT

The success of the unit will depend largely on
the effectiveness of the coupling be-
tween the output circuit, LsC4, and
the antenna input circuit of the re-
ceiver. Before trying to put the con-
verter to work, look up the diagram of
the receiver fo be used and check the
method of coupling to the antenna.
Some sets have small antenna cou-

pling coils, some have large; some, in

s

Joou0aNYy
—
I 4
=
]

fact, use capacity coupling to the
antenna. If inductive coupling is used,
the turns on L5 should be proportioned
[ to those on L4 in the same ratio that

)
'y

the receiver antenna coil is propor-
tioned to the first tuned circuit in-

+250

FIG.1—CIRCUIT DIAGRAM OF THETEN-METER CONVERTER

C1—Oscillator tuning condenser, 5 uufd. (Cardwell ZV-5-TS).
C2—Oscillator padding condenser, 15 upfd. (Cardwell ZR-15-AS).

Cs—Detector jyaddinz condenser, same as C3.

C¢—Mica pa.

Cs, Ce, C7—0.002 pfd.

Cs—100 ppfd.

Cg—0.001 ufd.

Ot vt ble ( )
11—Approx. 50 ppfd., variable (see text).

Rl—."IOé> ohms, YW-watt.

R3, R3—50,000 ohms, ¥ watt.

R4—10,000-0hms, 2-vatt.

R§—50,000 ohms, Y4-watt.

L1—15 turns No. 18 enamelled wire, close wound on half.inch form.

La—9 turns same as L1, 3 inch from Li.
L3—15 tiurns No. 18 enamelle

inch form.
Ls—Same as L4 but 34 inch long, spaced 1§ inch from Lu.

well of the type number specified under the cir-
cuit diagram; the solid stator plate furnished is
substituted for the split plate with which the
condenser comes assembled. Placement of coils,
by-pass condensers and resistors should be
evident from inspection of the bottom view; leads
should be as short as possible in the r.f. sections.
The converter plate tuning condenser, a Hammar-
lund mica padder, is mounted on the chassis with
the adjustment screw projecting through the top.
The coil assembly L4Ls is supported from Cy by
the terminal lugs and coil connections. Condenser
(s, connected from one side of the heater wiring
to ground, should not be omitted; without it the
oscillator note is likely to be a.c., in turn causing
modulation of all received signals.

Wiring should not present any difficulties,
since the oircuit is quite simple. We do not rec-
ommend using a shielded lead to the grid of the
converter tube, because the capacity of shielded
wire, even in the 6 inches or so required to reach

2.
ding condenser, 70 pufd. (Hammariund BBT-70).

wire, on half inch form, spaced to
occupy length of 1 inch, tapped at 5th turn from ground end.
IL4+—No. 30 enamelled wire, close wound to length of 3{ inch ‘on half-

ductance. The specifications given in
Fig. 1 will be satisfactory for receivers
baving low-impedance input circuits.
If the receiver is capacity-coupled to
the antenna, Ls should be omitted and
the plate of the — A7 coupled to the
antenna post on the receiver through a
low-capacity variable condenser, indi-
cated by the dotted lines on the dia-
gram. The receiver and converter
grounds should be tied together in all
cases. After the unit is in operation it
may pay to try different sizes of cou-
pling coil to get best signal transfer;
with the capacity-coupled system the
coupling is readily adjustable through
varying Ci1. The leads between con-
verter and recciver should be as short
as circumstances will permit.

TUNING UP

No doubt the greatest problem in getting the
converter into operation is that of finding the
28-mec. band. Since “ten” is not nearly so well
populated as the lower-frequency bands, it does
not pay to depend wholly on received signals for
finding the band except perhaps in the daytime
on week-ends. A low-power oscillator on 28 me.
will be invaluable provided its frequency is set
accurately enough.

At any rate, the best way to work is from the
receiver out to the antenna. With the converter
coupled to the antenna input on the receiver and
heater and plate voltages applied, set the recciver
on some vacant spot outside the low-frequency
end of the 3500-ke. band and tune C4 for maxi-~
roum noise. There should be a marked increase in
background as C4L4 comes into resonance with
the receiver; if there is not, there is no use trying
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to proceed any farther until the coupling between
converter and receiver is fixed up. No noise means
poor coupling.

With C4L4 at resonance, the next step is finding
the 28-mec. band. If the input coil, L;, has bcen
made to specifications and C3 has the specified
maximum capacity, a first approxi-
mation can be made by setting Cj
slightly below half capacity and then
adjusting Ca (C) being set at half
scale) for maximum background. Un-
less you have one of those rare loca-
tions where there are no automobiles,
it will not be difficult to tell when the
oscillator and input circuits are
“tracking.” In daytime, a careful
search of this region, plus small ad-
justments of both C3 and Cs, should
bring in some signals signing ‘“‘ten”;
once a few such signals are located
it’s a simple matter to make a final
adjustment on C; to bring the low-
frequency end of the band near
maximum capacity on C scale. With
C; as specified the full condenser
scale will cover a little better than
half the 28-me. band; since practi-
cally all ten-meter stations are work-
ing between 28,000 and 29,000 ke.
this entails no sacrifice and makes
tuning easier.

If no signals are available, an al-
ternative method may be used to
locate the band approximately. 1ts
practicability depends upon the care
with which the oscillator tuned circuit is dupli-
cated, although for that matter the same thing is
true of the “hunt’’ method already described. The
second method is based on the presence of
harmonics from the receiver oscillator; the “bird-
ies” can be made to serve a useful purpose. First
find the intermediate frequency used in the re-
ceiver (the instruction sheets should give it) then
subtract this figure from 4000; for example, an
i.f. of 465 ke. subtracted from 4000 ke. gives 3535
ke. Swing the receiver dial to 3535 ke., set Cy near
maximum capacity, and tune C; carefully until
the “birdie” is heard. It will be quite loud in most
cases. Provided the right oscillator harmonic is
picked, the converter will be tuned to 28,000 kc.
and the only remaining thing to do is to tune Cj3
for maximum background and start hunting for
signals (the receiver having been reset outside the
3500-ke. band). C3 should be at about half capac-
ity if the oscillator tuned circuit is carefully
duplicated. If one or two more main “birdies” are
heard (discard any that do not measure up in
strength to the loudest one heard) it will be neces-
sary to apply this method on a Saturday or Sun-
day afternoon so each spot can be investigated.
Of course if a frequency meter is available the
band can be located quite readily by using the

two-harmonic method described in the Experi-
menters’ Scction in this issue. The same thing
can be done with the receiver alone if it covers the
frequencies between the amateur bands. Follow-
ing out the same example, the next receiver
harmonic will come at 4666 minus the i.f. (as-

THIS VIEW SHOWS THE COILS, PADDING CONDENSERS,
BY-PASSES AND RESISTORS

The three coils should be separated as much as possible. By-pass
connections in the r.f. circuits should be short.

sumed 465 kc.) or 4201 ke. Having located the
“birdie” with the receiver set at 3535 ke. it
should be possible to swing the receiver to 4201
ke. and bring in another “birdie.” If the original
point was not 28,000 ke. the second oscillator
harmonic will not be heard. Extreme accuracy in
setting the receiver is not essential, since the
oscillator harmonics in this region are roughly 700
ke. apart and there is little chance of getting the
wrong pair.

In using the converter it will be found that the
tuning of Cj3 is not especially critical and need not
be touched when working over the used portion
of the band once an “average’” setting has been
obtained. However, if the need for frequency
control is deemed desirable this condenser can be
provided with a knob.

Providing care is used in adjusting the coupling
between converter and receiver for maximum
signal transfer, the gain of the whole rig should be
about as good at 28 me. as that of the receiver
itself at 3500 ke. Tuning is not difficult, even with
the small dial used on the unit pictured. The re-
ceiver tuning dial can be used as a vernier, how-
ever, although it should always be kept near one
reference setting to avoid changing the ca,hbra-
tion of the converter dial.
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How to Read and Use Your QST

Practical Pointers on Getting the Most From Technical Articles

By Frederic D. Merrill, Jr.*

‘Technical articles are not light fiction, although many of us skip through them as if they were. The following
article is based on the writer’s experience as an instructor in amateur radio at the Lynn, Mass., Y.M.C.A.,
where he had a class of adult students. He found that the majority had no conceition of how to get the most from
technical reading nor did they know how to enjoy amateur radio on a thin poc
up pointers on how to get the most from technical articles, too.—EDITOR.

et book. The old timer can pick

crete suggestions on how to heed the often re-

peated advice, “read your QST,” since the
author believes that very few hams have any idea
on how to apply themselves to absorb the excel-
lent material published from time to time. While
one’s primary interest in amateur radio may rest
in relaying of messages or social conversation with
unseen friends, there is much basis for saying that
a strong technical background in amateur radio
is very advantageous. This brings us to the very
frank question of how to study the articles in
order to learn the most in the shortest time. Since
there are very few of us who possess photographic
memories capable of retaining in one exposure to
the mind the entire contents of new material, a
kind of mechanical predigestion for the brain is
often very helpful. Most of the suggestions that
follow are based on this idea and are well known
to psychologists.

First of all, your QST should be regarded as
a kind of work book, to be written in. A clean copy
in your possession indicates no reaction on your
part to the articles you have read. For example,
if you read parts you can’t understand, label that
section in the margin, “too deep.” In the develop-
ing idea, follow the subject line by line as far as
possible and when there is 2 step you cannot grasp
place in the margin a penciled question mark. In a
second reading this perplexing point may become
clearer so that you can erase the question mark.
You may find some statements (such as typo-
graphical errors) which are very evidently wrong
and which you can label “I doubt it,”” or pencil
some X'’s in the margin. If the author makes a
misstatement, endeavor to write briefly the
authority for your opposite point of view, which
may be your previous experience, another article,
or a fallacy in the author’s reasoning.

An additional excellent way to mark your QST
i8 to get out red crayon and underline what you
consider are the basic facts which you should re-
tain for future use. These underlined sections do
not necessarily constitute the most important
parts of the article but rather what strikes you
"7%'30 Marion Ave., Millburn, N. J.

IT IS the purpose of this article to give con-

most forcibly—perhaps the answer to a puzzling
problem you have been struggling with for some
time in connection with your apparatus, or per-
haps a choice section that corrects an erroneous
idea you have held. If these underlined sections
are read over several times, a week or so apart,
you will find this material sticking in your mem-
ory surprisingly well. The conclusion from this is
to use your magazine as a work book to record
tangible evidence of your reactions during the

reading.

WHAT IS IMPORTANT?

‘The second method for retaining facts that you
believe to be of importance iz the “question
method.” Perhaps at this point it would be well
to digress a little to consider what might be meant
by the term “important.” Technical subjects
constitute a grand mixture of terms, definitions,
laws, assumptions, examples, etc. Amongst all
this there is a lot of fill-in; that is, material used
to illustrate a point which is being made. The
familiar example of the circular ripples caused by
a pebble thrown into the still surface of water to
illustrate how radio waves spread out is an ex-
ample of fill-in material inserted to illustrate a
principle. Obviously, the important part here
would be the statement of the principle and not
the example.

When we are learning a new law for the first
time, a very minor case which does not follow the
general law should at least temporarily be pushed
in the background and our attention first con~
centrated on the law itself. This point is empha-
sized because the general law applies to innumer-
able cases while the exception applies to only a
few cases, at least in the particular field at the
moment. The simple statement of Ohm’s law
works nicely for direct current circuits but when
we get to eleciric discharges in gases we have to
expand the original ideas. Minor details thus
rarely constitute the important part of an article.
A new term or definition is very important, for we
cannot understand the technical language if the
words don’t make sense.

An agsumption is what you accept as being true
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without endeavoring to prove the truthfulness.
There is no general rule for knowing when an as-
sumption can or cannot be accepted. Certainly
none of us would accept the assumption that be-
cause a certain tube oscillates satisfactorily at 500
meters it will do the same at five meters! Experi-
ence and study are necessary to know when you
can assume things; and, after all is said and done,
even the experts make terrific errors, as witnessed
by the positive belief that short waves were value-
less because, assuming the same propagation
laws for short waves as for long waves, very
great attenuation would be expected.

THE QUESTION METHOD

Perhaps we have said enough about what con-
stitutes the important material to allow us to get
back again to the second method of studying—
the question method. Keeping in mind that the
general object is to develop a well rounded-out
knowledge of the technical side of amateur radio,
we can pick out the important material and then
write our pertinent questions on paper to draw
out from us the material we expect to assimilate.
For this purpose, it is well to have an inexpensive
loose-leaf notebook with three rings for taking the
814- by 11-inch lined paper which is the standard
size. We might write only on ‘one side of the paper,
saving the reverse side so that the material on
several sheets may be taken out and placed side
by side in case a comparison is ever necessary.
The notebook plus paper can certainly be bought
for 30¢, with the advantage that new shects
may be inserted anywhere at will.

At the top of the sheet we can place the title to
questions, possibly the magazine name, month,
year, volume number, etc., the article being indi-
cated by a page number. Each question is num-
bered and at the end of the question is placed the
page number (and paragraph if desired) where the
answer can be found. The page number is very de-
sirable, for it furnishes us with ready means to
locate the correct answer to check with what we
give. Here is an example of such questions which
might easily fit in with the study of radio prin-
ciples:

pWhat is a kilocyecle? Is this the full statement of
the term or do we mean kilocycles/second in re-
ality? How do we convert kilucycles to wave-
length in meters? What is a Marconi antenna?
What is & Hertz antenna?

Of course, after each guestion the place where
the answer can be found should be given. The
A.R.R.L. License Manual illustrates a catechism
for studying by the question and answer method,
where the answer is given with the question. One
way in which to study the material in this scheme
is to consider that five consecutive correct an-
swers on five different days, as shown by lightly
penciled numbers 1-2-3-4-5, shows that the mate-
rial may be left alone for a while. When that whole
notebook page has been finished in that manner,

the date the last question was ended may be pen-
ciled at the top as, “OK June 30, 1935”’. That in-
formation shows the last time you went over that
page, when you are wondering about review—
which is a very essential part of the learning
process. So much for the question method of
studying.

METHOD OF BRIEFS

The third suggestion for mental pre-digestion
is popularly called “the method of briefs”. It
consists in paring down a long article into fewer
words, and at the same time trying to keep the
most important facts. This is very difficult to do;
for in the ultimate boiling, when we get down to
a few drops, we have had to throw away a lot of
lesser important material to keep within the small
number of prescribed words we are allowed to
use. Suppose that we had to prepare briefs of 500,
200 and 50 words on a one-thousand word article.
Each time we cut down on the number of words
we must choose what is the lesser important mate-
rial to be thrown away. 1f we did our work cor-
rectly, then everything found in the fifty-word
brief would also appear in the other two briefs,
Some statements in the 500-word brief would not
be found in the 200-word brief, though. When you
can make good briefs quickly it shows your abil-
ity to evaluate the importance of the different
facts.

PARAPHRASING

The fourth study suggestion is aimed at over-
coming our personal idiosyncrasy—and not many
of us are excluded from this group—to understand
statements better when they are expressed in our
own words. This is popularly termed ¢ paraphras-
ing”. Often we cannot understand or assimilate
the material until we make ourselves the author
of it by explaining it in our own way. As a matter
of fact, nearly any statement can be expressed in
several different ways. By a stretch of the imagi-
nation we can say that, ‘I equals E over R, E
equals i1, or R equals E over /”’—three different
ways for expressing the same thing—paraphrases,
if you like. We need not necessarily carry out this
scheme in writing but only mentally or orally to
a fellow student.

THE COMPARISON METHOD

Sometimes we find that facts learned at differ-
ent times are enough alike to be constantly con-
fused when the occasion arises for the use of either
one. Two tubes, perhaps, are just alike in all
respects except their filament voltage. The only
way in which we can remember the distinction (if
we consider it desirable) is to place the two facts
side by side and constantly review or learn them
together. If the two facts are separated very far
they are bound to be mixed up. This bringing
close together might be called the “comparison

(Continued on page 84)
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A Detector Circuit for Reducing Noise
Interference in 'Phone Reception

By Leland E. Thompson*

AN-MADE” static is probably even
M more objectionable in ’phone reception
than in c.w. telegraph reception. For
intelligibility, the noise interference voltage must
be lower with respect to the signal than is neces-
sary in c.w. reception. While it is possible to re-
duce this type of interference by locating the
antenna as far as possible from the source of the
interference and using a balanced transmission
line to feed the recciver, it is often impracticable,
if not impossible, to locate the antenna far enough
away to be entirely satisfactory.

In a previous article ! the action of a voltage
limiting detector circuit for c¢.w. reception was
described. This circuit, when applied to 'phone
reception, was found to work quite well on some
types of noise interference. In particular, auto
ignition interference on the 14-mec. 'phone band
was reduced to the point where it was negligible
on any signal above the receiver tube noise. Tube
noise, it should be mentioned, is not reduced by
this circuit.

Further experiment showed that almost all
sources of noise interference found on 14 me. and
at higher frequencies can be reduced consider-
ably. On the one occasion when natural static
was found to be strong enough to cause real inter-
ference to phone signals on the 14-me. band, the
use of the circuit described here reduced it to
the point where it was not in the least objection-
able. On the lower-frequency bands the noise
interference encountered was not reduced so effec-
tively unless it was so severe as to cover up the
gignal entirely; and then it was reduced enough
to restore the communication value of the signal
although it was still objectionable.

Apparently, on the higher frequencies the noise
voltage is composed of trains of oscillations of
very short duration and very high peak amplitude,
while on the lower frequencies the peak amplitude
is lower and the duration greater. This is of the
greatest importance to the amateur on the 14-mec.
‘phone band. Obviously, no improvement is
going to be obtained by use of a limiting circuit
unless the peak noise voltage is above the signal.
Experiments have shown that noise of a peak
voltage equal to the signal amplitude does not
interfere seriously with reception of a 14-me.
‘phone signal. Therefore, if the noise voltage is
strong enough to interfere with the signal, the

4740 White Horse Pike, Audubon, N, J.
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peak amplitude of this noise voltage is above the
signal amplitude.

The opposite effect from a limiting circuit is
obtained in the ordinary “square law” detector.
That is, if the noise peak voltage is 5 times that
of the signal on the input of the detector, it is
25 times that of the signal in the output of the
detector. Perhaps the majority of short-wave re-
ceivers in use by the amateur have just this kind
of detector. All detectors have approximately a
“square law” characteristic with low values of
input voltage. The characteristic of a diode de-
tector becomes straight with inputs above ap-
proximately 0.1 volt, while that of the biased
triode detector requires an input of about 10 times
this value (1 volt).

While remarkable results in noise reduction on
high frequencies may be obtained by means of a
simple limiting circuit, the circuit deseribed here
does somewhat more than limit the noise voltage
and is practically as simple. The action of the
circuit is to balance out voltages beyond a certain
amplitude while not disturbing voltages below
this amplitude. Of course the signal is balanced
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FIG. 1—CIRCUIT OF THE NOISE-REDUCING

DETECTOR

C1—150-pufd.
C3—200-ppfd.
C3—70-ppfd. trimmer.
R1—200,000-0hm.
Rg—200,000-0hm.
R3—25,000-0hm potentiometer.
R¢—20,000-0hm.
IL1—130 turns.
L.3—20 turns.
T—Audio transformer.
M—Milliammeter (0-1.0 ma.).

ww, switche
Ls, C¢, Cs—Oscillator tuned circuit.
LF.T.—Lf{. transformer.
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out also during the periods at which the noise
voltage rises above this value, but these periods
of time are so short on the higher frequencies
that the result on the signal itself is negligible.

The circuit used for obtaining this action is
shown in Fig. 1. The schematic form of the circuit
is exactly the same as the c.w. circuit described
in the previous article.! The beat oscillator is
tuned far enough off the i.f. (20 ke., say) so that
no audio beat is heard with the desired ’phone
carrier. This voltage, of frequency equal to the
difference between the oscillator and the ’phone
carrier frequency, is modulated at voice frequen-
cies; but, since it exists only in the output circuit
of a “straight line” rectifier, very little rectifica-
tion takes place and consequently only a com-
paratively small voltage of audio frequency is
present in this diode plate circuit.

The other diode plate circuit functions nor-
mally and its rectified voltage is applied to the
audio amplifier. If noise interference voltages rise
above the oscillator voltage, this oscillator voltage
does not change the audio character of the recti-
fied noise voltage. The circuit is “balanced’ for
these noise voltages and they are not passed on
to the audio amplifier. This results from the little
recognized phenomenon that in a “straight line”
detector on which are applied voltages of various
component frequencies and of different ampli-
tudes, the output contains voltages of beat fre-
quencies between each of the smaller amplitude
voltages and that of the largest amplitude, and
contains little if any voltages of beat frequency
hetween the individual voltages of lower ampli-
tude. Thus, when the noise voltage rises above
the oscillator voltage amplitude it acts as this
“reference” or “carrier’’ frequency, and the audio
currents in each of the diode plate circuits is
exactly the same except for the beat frequency
between the noise and the oscillator voltages.
The latter is at a super-audible frequency and
therefore may be neglected.

OPERATION REQUIREMENTS

It is important that the sensitivity of the re-
ceiver be adjusted so that the signal carrier am-
plitude on the detector is below the oscillator
amplitude. The ideal condition is obtained when
the carrier voltage amplitude is one-half that of
the oscillator, so that with 1009, modulation of
the carrier the peaks do not swing above the
oscillator amplitude. Practically, it has been
found that signal carrier amplitudes from one-half
this value up to 50% greater are permissible.
The receiver should have a.v.c. to maintain the
signal inside these limits. However, quite satis-
factory results were obtained with a manual
control using the meter shown in Fig. 1 as an
indication of the signal carrier amplitude. Even
with a.v.c., the meter is almost a necessity for
initially adjusting the circuit.

1QST, April 1935, p. 38.

The amplitude of the oscillator voltage should
be several volts. This is more than is required for
c.w. reception; in fact, this amount could not be
used in c.w. reception because the signal tends to
“pull in step” the oscillator frequency. The num-
ber of turns in the coupling coil shown in Fig. 1
has been found satisfactory for a standard i.f.
of 475 ke. The meter shown in Fig. 1 should read
at least 0.05 ma. with the oscillator excitation
alone. When a signal is being received, the meter
should read about twice the *“no-signal” value.
As shown in Fig. 1, a c.w. switch may be used to
connect a capacitor across the oscillator circuit,
tuning it near the signal frequency and at the
same time connecting in the shorting inductance
Lg which reduces the oscillator amplitude.

Just as required in c.w. reception, the electri-
cal balance of the circuits shouid be very good.
The condenser C3 and potentiometer I3 are ad-
justed for minimum output with the oscillator
cut off. C3 should then require no further atten-
tion. When the oscillator is placed in operation,
the best adjustment for R3 will be slightly differ-
ent from that for c¢.w. reception. Therefore this
adjustment should be accessible.

The use of this circuit should not be attempted
on areceiver other than a superheterodyne having
comparatively high gain up to the second detec-
tor. One high-gain audio stage before the power
output stage should be used for loud-speaker
operation.

RESULTS

It is very difficult to give quantitative data
on a circuit of this kind. To say that the circuit
reduces noise interference “2 to 1” or “10 to 1”
means nothing. In cases where the noise is not
severe, little or no improvement may be expected.
On the 14-me. 'phone band, under actual operat-
ing conditions where the auto ignition interfer-
ence was bad, many DX signals have been re-
ceived without objectionable interference which
were unintelligible when using the regular super-
heterodyne receiver. If the signal is fading badly
down to the receiver tube-noise level, all that
can be expected is an increase in the percentage
of time during which the signal is readable. In
general, the receiver sensitivity is limited only
by the tube noise.

SR Strays s
“The Evolution of Tube Testing” is the title of
a booklet containing much technical and circuit
information in addition to the historical material
indicated in the title. It is published by Supreme
Instruments Corp., Greenwood, Miss., and can
be obtained without charge by servicemen who

write on their own letterheads or enclose a busi-
ness card. -
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1935 Navy Day Competition

ECRETARY SWANSON’S 1935 Navy Day
message to radio amateurs, transmitted
from NAA and NPG on October 28th, was

copied in forty-four states, the District of Colum-
bia, Porto Rico, Jamaica and Hawaii. It was the
eleventh year that radio amateurs of the United
States participated in the celebration of Navy
Day by taking part in a receiving competition
held by the A.R.R.L. The competition was in
making the best copy of the message from the
Secretary of the Navy, C. A. Swanson.

418 operabors submitted copxes Th & table
showmg ‘number of participants” and ‘‘number
of copies’ indicates the degree of competition in
each Naval District and will prove of interest,
especially to Naval Reservists.

The twenty-five letters of commendation of-
fered by the Secretary of the Navy to the opera-
tors having the best copies have been distributed
throughout the various Naval Districts in ap-
proximate proportion to the number of partici-
pants in each District. The twenty-five letter-
winners appear first on the Honor Roll, which
lists all who submitted copies. The winners are
listed alphabetically and numerically by calls.
All other contestants are listed by Naval Dis-
tricts in order of their accomplishments as com-
pared to other contestants in their district only.

In looking over the twenty-five high, we find
several familiar calls. W6BMI has won a letter
from the Secretary of the Navy for three con-
secutive years. WOFQ won a letter in 1930 and
1931 as well as 1935. W7ANU and W8PK were
both among the winners in 1933.

The automatic at NAA slipped up in trans-
mitting the word “yourselves” so that “yourflves”
was actually sent. This was a real help in grading
copies! NPG’s transmission was free from errors.
Many errors were caused by careless “recopying”’
of original copies. Notable among the common
mistakes was misspelling of the words ‘“posses-
sions,” “‘privilege,” “occurred” and ‘“necessitat-
ing.”” Many stumbled over the word “effi-
ciently,” coming through with “effectively” in
many cases. In past years copies have been re-
ceived in which the “insular” possessions were
interpreted as the “insulated’’ possessions. A poor
guess, at best. This year we were told that the
message was addressed to “All amateur radio
operators of the Untied States’”!! Hi.

W3QP carefully timed NAA at 17 w.p.m. and
NPG at 14.01 w.p.m. . . . Copies were received
from every statc except Alabama, Mississippi,
Nevada and Wyoming. . . . W2BAI madec his
copy aboard the S.S. Northern Sword, KEKC, off
the coast of Florida. . . . W6DTY made his
aboard the S.8. Huguenot, KIVQ, off the coast of

lower California. . . . W9AIR was on the
Steamer Mark Twain, WIEY, afloat at Fort
Madison, Iowa, on the Mississippi River. .

—H. L. B.

1935 NAVY DAY MESSAGE
Radxo Washington Nr 1 CK 137 Twentyeighth 1905

It is my privilege again this year on Navy Day to
extend to our patriotic and loyal American radio
operators the best wishes of the Navy Department
Period Many of you are members of our Naval
Communication Reserve and are now preparing
yourselves for future duty in case of local or national
emergency Perind A serious hutricane emergency
occurred in Florida during the month of 8eptember
necessitating placing in operation the Redcross
emergency communication plan which is based upon
voluntary service by the Naval (ommunication
Reserve Period I can state with pleasure that this
plan functioned efficiently and with credit to the
Naval Service and to the Reservists who during the
%{n’i‘ergency performed many days of voluntary duty

(laude A Swanson Secretary of the Navy

(This message was transmitted from NPG;
NAA's message was a paraphrase of NPG's text.
The time on NAA’'s message was 2100 rather than
1905, and the word ‘‘yourselves’ was sent as ‘‘your-
flves' due to slurring of the automatic transmitter.
NPG’s transmission had no errors.)

1935 Navy Day Honor Roll
The Twenty-Irive High

WI1DUK, P. E. Littlefield, Jr., Rochester, New
Hamp! sthe

W10G, Carroll F. Pottle, Belfast, Maine

WZATM, D. 1. Temple, New Rochelle, New
York

‘W2BZJ, Walter H. Grove, Jr., Manasquan, New

Jersey

W2HHG, Louis R. Clements, Port Jefferson,
New York

W3CBF/1, Richard C. Bechtel, Brunswick,
Maine

WS3EEN, J. H. Nicholson, Clarendon, Virginia

W4—, Julian T. Webber, St. Petersburg, Florida

W‘SBMI E F. Henning, Little Rock, Arkansas

W5TR, G. Chiles, Dallas, Texas

W6EPZ Horton C. Kessler, San Diego, Cali-
fornia

W6ISR, Donald Pepperell, Oakland, California

W6LYR/4, H. B. Savage, Jr., Atlanta, Georgia

W7ALH, D. Harvel Baker, Naches, Washington

W7ANU, Boyd A. Wolf, Oakridge, Oregon
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Number of Participants Number of Copies Received
Naval District

N.C.R.! | Non-N.C.R. Tutal 0Of NAA 0Of NPG Total
First.......oooiiiiiiiinnns 26 33 59 57 17 74
Third. ...........covvviinuns 40 35 75 73 22 95
Fourth...................... 9 11 20 19 7 26
Fifth.... .. ... . ........... 5 13 18 15 7 22
BiXth, ..\ ireeeian, 5 1 6 6 .. 6
Seventh..................... 9 4 13 13 9 22
Eighth.................... .. 12 18 30 20 25 45
Ninth..................c.... 53 7 128 93 92 185
Eleventh. . 11 10 21 8 21 29
Twelfth. . . .. 15 7 22 8 20 28
Thirteenth.. ... . ............ [ 19 25 6 24 30
Fourteenth.................. . 1 1 .. 1 1
Totals. .......coovvennnienn. 191 227 418 318 245 563

1The number of N.C.R. and non-N.C.R. participants was determined as accurately as possible by examination of

received copies.

WB8ASE, R. Glenn Corbin, Huntingdon, Penn-
sylvania

W8CHO, Charles Koppe, Galion, Ohio

WS8PK, E. O. Seiler, East Bloomfield, New York

WS8PP, Harold E. Falk, Monroe, Michigan

W9AHY, Byron A. Carlisle, Kansas City, Mis-
souri

W9BKK, R. F. Schmid, Heron Lake, Minnesota

WIFQ, W. H. Cummings, Valparaiso, Indiana

WOJAF, J. J. Bovitz, Chisholm, Minnesota

WOMEYV, H. E. Sandstrom, Evanston, Illinois

W9PKL, R. E. Williams, Kansas City, Missouri

The remaining 393 participants on the Honor
Roll follow. They are classified by Naval Dis-
tricts and are listed under their respective dis-
tricts in the order of rating. Where calls or names
are connected by dashes, it indicates that these
participants have equal ratings and are listed in a
group, alphabetically:

First Naval Districc: WIANM-W1BVR WIEAW
WI1APK-W1CJP-W1KH W1AQW-W1BFT-W1CFG-
WICKI-W1GJB W2FEF/1 W1BKL W3EWP/1 WI1FPP
WIABG-WIDCE WIFII WICBN-W1DMC WICPH
WI1BEH-WIDGN-WI1IHI-W1IMD WI1CFU WI1NA
W1DQ-W1IYC W1ATF-W1BZJ-WI1EF-W1EFX-W1EOB-
WI1EXZ-W1GVH Theodore O. Brigham (WUU) WI1FAJ
M. W. Eldred WIGXY WIAPR-WI1BWR-WIEMR
WICAB-WIMT W1AHN-W1GNF W1DWO-W1ZC
WIFGW WIHWE WI1IUQ WIHIO WIATK WIEEY
WI1PQ. Third Naval District: WIFNM W2CC WI1CDZ-
W1GWO-W2CCD/KW-W2FRC-W2FWC-L. W, Parish-
R. F. Wilson W2BNJ-WSEWP David R. Wingate W2DHI
W2FLD W2ALZ-W2BLL W1GKM W2BGO W8DOD-
W8JGX WSBEN WIHCM-W8BIW W2CJX-W2HJT-
W2HZJ-W2LA-W8DZU-W8GZS W2QL W1AMG WSJQE
‘W8CQW W2FW W2HIH W2FBE-W2FSN-W2GWK
W2FRF W3CFB WSDZF W2GES-W2GUA-W2IUO-
WBANQ W2GVZ W2DHS W2CSQ W2CBN-W3SW
W2ALL WS8ABX WS8BDC WS8MBI James Freelain
WIEBT-W8IRE Cyril Jones W2IWW W2DIJ Miss C.
(Gieneva Lyman W2CJP W. L. Magee W2GGW-L. J. Wolf
W8COD WI1INP WSNUA WIES WIINQ. Fourth Naval
District: W3QP W3DRO W3ADE W8GN W3DIA-W3DKA
‘W2DDV W3ID-WSIUY W3ANZ W3AR WSKOB W3FFE
W3FOS W3BSD WSOFO W3FDH W3AEJ W3DSC. Fifth
Naval District: WSLSJ] WS8KKG W4PF W3FG8-W4CQ
W3EUB W8HD W3BJX W4DSH-Joseph Pike 8. L. Dig-

gle, Jr. W3DVQ W3FSP W3EQP W4DIE WB3BKZ
W3ESM. Sixzth Naval District: W4BAY W4AAR-W4AGI
W4BDT W4CFD. Seventh Naval District: W4AFC K4KD-
K4RJ W4DBG-W4HC W4AKV W4AGR W4AHZ
W4CBK VP5CC W4CCC W2BAI/4. Eighth Naval Dis-
trict: 'W40I-W5AVZ W4RO W4AFM-W5ESK D. J.
Veazey (W4ABY-OD-W5CEZ-W5DTJ W4DGC W5MN
W4CW W5FBQ W5AZB W5NW W5BCW-W5BXA
WS5BED W5BRQ W5DHU W5BHO WS5AUL-WEBNS
W5BJG W5DAQ W5DDW W5BAM W5DXQ W35BXY.
Ninth Naval District: W1CU/9-WSEGX-W9JDN-WILJV
W9CA W9PB WIVKF-WILLD WSAXV WSBKM
WIPFI  W9AQX  WSANJ/SG-WIMGS WSBDG-
WICEX-WIFNQ-WIPIH-WISQY-WITJF-Harry A. Beam
WIDOE-WOKIT Willis Hudgine (W9BNT)-W9ASV
W8HS WIKJY WIGCL WSATG-WSEJ W8CGP-WICFN-
WOFTJ WSJEB-W9CFL-W9RMB-Paul R. Wagner
WIEYH-WIGFL W9BXT-WI9ENF WICCE Craig Hare
WI9FFD W9DGS W9AKT-W90OEO-Robert H. Clarke
W8KVX-WICRY-WODGR-WIGVM-WILOL-WIRSO
W9DOU-W9KCG WSUW WSPH WS8BRN WODJA
WILGR W8CEU-W8FRY-W9CEE-W9CVL-W9IMV-
W. J. McGuffage WIKZL W9CDM-WIHCH-WONNZ-
WIPKV-W9SVY WOOMW WIIWQ WOIAU WSBTT-
W9BNI-W9CGB8-W9JAR W9DI W9RYZ WIBAZ
WIHHW-WIIGW WICWR-WISZL-W9VFW-Stephen
Gasparovitch WOCUH WIKQA W9ICB-W90GZ WIDYA
WOHJU-WIHPQ-W9OUD WITGN W9BCV-WIDJW
WOEGU WOENH W9CFP WORVW W9CSJ-W9SOI
WO9SKF WOCTZ W9KUI W9GLC WSENP WOPJT
W8BXJ WOFYX WSDWT Frank J. Gouednik WIKEI
W9AIR WIGEN James R. Walker. Eleventh Naval Dis-
trict: WeBMC W5SENI W6ESK W6QA W6CLY W6CVO-
W6DTY-W6IAH-W6LFX W6HBD-WeHOS W6ALO
W6RB W6BOY R. E. Hall W6BLZ W8KAG WO6INH
W6FJK WMHX. Twelfth Naval District: WORTQ WOPVZ-
William F. Erdman W6CLV-W6IFP WBAHK W6CIS J.
8. Prichard W6DWE-W6IGA-W9FA W6CXM WINLD
W6JNI W4CA/9 WELXI W9OTR WIKSE WEFPW Jas.
C. Hayes W6CWR, Thirteenth Naval District: WTCAB
W6JVH /7-W7AZY-W7BVE-W7EBQ W7DE W7AVU-
W7CXK-W7TK W7CHN-W7CZY-W7ECX W7AF
W7ATN W7BCV-W708 W7IG W7ELF W7DTC W7CNC
W7LD W7CRK WT7NO. Fourteenth Naval District: KBCGK.

_‘& Strals By

‘The headquarters staff wishes to express its
appreciation to the many members who sent holi-
day greeting cards. Same to you and many of
'em!
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Ulsing the 6L7 To Improve Superhet

Performance

Adapting Present Receivers to Use the New Metal-Tube Mixer

essentially counterparts of well-known

glass types, so far as electrical characteris-
tics go, two types are radically different and offer
particularoperatingadvantagesnotattainable with
the older glass types. These are the 6L7 superhet
mixer tube and the 6H6 duo-diode. Of these, the
6L7 has features making it especially useful as the
mixer in amateur superhets, in many of which it
can besubstituted readily for the present glass-tube
first detector. This applies almost universally to
superhets using 6-volt tubes and a separate
high-frequency oscillator; sets using a penta-
grid mixer, in which oscillator and first detector
functions are combined, are less adaptable and
would have to be modified to incorporate a sepa-
rate oscillator tube before the 6L7 could be
worked in. Receivers having 2.5-volt a.c. filament
supply would have to be changed over to use
6-volt tubes, or a separate 6-volt supply provided
for the 6L7 heater.

As explained in the new 1936 A.R.R.L. Hand-
book (Chapter Six), the 6L7 has features which
correct several deficiencies of other type tubes
commonly used as first detectors. The space-
charge coupling between detector input and os-
cillator circuits, which characterizes the -A7 and
6A8 pentagrids, is largely eliminated; while the
lowering of plate impedance (and consequently of
gain) which is characteristic of suppressor-grid in-
jection in a pentode is absent, since the oscillator
grid (No. 3) of the 6L7 is completely screened and
is backed up by a separate suppressor grid. Also, a
smaller oscillator voltage is required than with
suppressor injection (approximately 15 volts
r.m.s.), while the power demand on the oscillator
is negligible as compared with screen-grid injec-
tion. At the same time, the value of oscillator
voltage can vary widely, provided it does not fall
below a minimum of approximately 15 volts
r.m.s. This tolerance is especially helpful in
multi-band tuning systems.

Q-LTHOUGH most of the new metal tubes are

CIRCUIT MODIFICATIONS

In adapting the tube to existing circuit ar-
rangements, any one of several schemes for
coupling to the oscillator can be used. The pre-
ferred arrangement shown as an example, adapted
to the 6-tube regenerative S.S. receiver described
in the A.R.R.L. Handbook, is given in Fig. 1.
While this circuit gives electron coupling be-
tween the oscillator and mixer, the oscillator is no

longer of the electron-coupled type. Output is
taken from the tuned circuit at the cathode tap,
which is above ground for r.f., and both screen
and plate are by-passed to ground for r.f. The
electron-coupling is all in the mixer tube. In con-
trast to the usual electron-coupled oscillator, in
which output is taken from the plate across a
non-selective load impedance in the plate circuit,
coupling across the cathode-ground portion of
the selective oscillator circuit minimizes har-
monicsand givesgreater fundamental output, even
though there is a step-down at the tapping. The
full advantage of self-stabilization of frequency
which is characteristic of the tetrode oscillator is
realized. This oscillator circuit, derived from the
grounded-plate Hartley circuits described in
April 1933 QST (“Stabilizing Superheterodyne
Performance’”), has been shown Previously in
QST and the A.R.R.L. Handbook."! It has been
adopted by several manufacturers of communica-
tion and all-wave broadcast receivers of the pres-
ent season. Several other coupling schemes,
adaptable to different oscillator circuits, are
given on page 89 of the 1936 Handbook.

In the operation of the present circuit, the
oscillator is coupled to the 6L7’s No..3 grid
through the condenser C;. The resistor Rao pro-
vides r.f. impedance between this gridand ground,
and the d.c. voltage developed across it by recti-
fication of the applied oscillator voltage in the
(G3—cathode circuit furnishes automatic bias
in addition to the cathode-drop bias developed
across Re and Rj; Excessive cathode-drop bias
on the oscillator grid of the 6L7, which varies
with operation of the gain control R3, can be
eliminated by returning R to the junction of
R2 and R; or directly to the cathode, instead of
to ground. This change may be advantageous
in some cases, the choice being determined readily
by trial.

There isn’t much fo the actual process of mak-
ing the changes. Let’s take the popular regenera-
tive type S. S. superhet, the pertinent portion of
the circuit being as given in Fig. 1. (For the com-
plete original circuit, refer to May 1934 QST, or
to recent editions of the A.R.R.L. Handbook.) The
essential mechanical modifications consist only of
substituting an octal (metal-tube) socket for the
first detector tube, some rearrangement of the
wiring, and substitution of the parts designated as
“new” in the specifications of Fig. 1. If the re-

1 Fig. 525, page 57, 12th edition Handbook.
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ceiver is already using 6-volt tubes, no other
changes will be necessary. If the set has 2.5-volt
tubes, the most economical method would be to
bring out the 6L7 heater leads separately and use
a small 6.3-volt filament transformer on this tube,

H.F.0SC.
6C6 OT 606

input capacitance. In the QST regenerative S.S.
receiver, this necessitates setting the first detector
parallel “tank” condenser at a slightly lower
capacitance as compared to the setting for a
given band with the glass first-detector tube
which it has replaced. In
receivers using complete
single control, a slight ad-
justment of the parallel
trimmer condenser to re-
duce the minimum ecircuit
capacitance would be nec-
essary. Re-alignment of the
tuning of the first i.f. trans-
former primary also might
be required, to compensate

L.

-4
: w Ls
Cs 7o Ant.or
3 Preselector
—=

© GND. for a difference in first de-

chassis s

IR‘Z 1t &
C:"—é Llcﬂ RB§HC8 *“f‘,

v Diaf Light

2 Gain
[ /Conf.

Rs R¢

tector output capacitance.
These adjustments should
be well within the available
ranges in almost any re-

Rig

swy

FIL. 4 180V.TO
63V.AC 250 V.

FIG. 1—THE REGENERATIVE S.S. RECEIVER’S CONVERTER CIRCUIT
ADAPTED FOR THE 6L7 METAL MIXER See Fig. 723, Chapter Seven, 1934

A.R.R.L. Handbook for the complete receiver circuit.
L3, Ly and Ls—Same plug-in coils.
Cz, Cg—Same 25-ppfd. midget tuning condensers.
C4, Cs—Same 100-pufd. midget tank condensers.
Cr1~—New 50-pufd. oscillator coupling condenser.
Cg~—Same 0.01-ufd. tubular by-pass condenser.
Cg—Same 100- or 250-pufd. oscillator grid condenser.
R1—Same 50,000-0hm 1-watt grid leak.
Ra—New 500-0hm l-watt cathode resistor.
R3—Same 12,000 variable resistor.
R4—Same 100,000-0hm 1-watt bleeder resistor.
Rs—Same 10,000-0hm S-watt divider resistor.
Reé—New 10,000-ohm 2-watt divider resistor.
R7—New 75,000-0hm lawatt divider resistor.
Rg—New 10,000-ohm 1-<watt divider resistor.
Ri7—New 100-0hm fil ¢ tap resi
and connect negative A to negative B).

. choke.

Roz—New 50,000-0ohm ‘;ﬁ- or I-watt oscillator grid resistor (old Rg can be used).

RFCj—Same 2V4-mh. r.

leaving the others connected to the 2.5-volt
filament supply. If complete change-over to 6-volt
tubes is to be made, the glass types to be substi-
tuted are as follows:

First r.f. stage, 6D6 for 58

Oscillator, 6C6 or 6D6 for 57 or 58

Lf. amplifier, 6D6 for 58

Second detector, 42 for 2A5

C.w. beat oscillator, 6D6 for 58.

If the desire is to go “all-metal,” with octal
sockets substituted in every stage, type 6K7’s
would take their places in r.f., if., and both
oscillator circuits, while a 6F6 would replace the
2A5. Socket connections for these tubes, and for
the 6L7 as well, are given on page 35 of July 1935
QST and in Chapter Five of the 1936 A.R.R.L.
Handbook.

Tuning adjustment is likely to be slightly
different with the metal tubes. In the case of the
6L7, there appears to be a slight increase in mini-
mum capacitance as a result of slightly larger tube

Ry I R3

(omit for 6«volt battery operation

ceiver, however.

With all adjustments
checked and the circuits
in normal operation, several
improvements are appa-
rent, especially on the 14-
and 28-me. bands.? Inter-
locking effects between first
detector and oscillator are
even less than with the
original electron-coupled
oscillator and control-grid
coupling, while oscillator
frequency stability is gen-
erally bettered. First de-
tector conversion gain,
shown by higher over-all
receiver gain, is noticeably
improved. As a result of
the variable mu character-
istic of the 6L7’s No. 1 grid, gain control is
smoother than with a 57 or 6C6 first detector.
All-in-all, the 6L7 has enough advantages to
warrant its extra cost in comparison with the
glass type tubes we have been accustomed to
use as first detectors.

—J.J. L.and B. H. G.

2For data on 28-me. coils for the regenerative S. 8. re-
ceiver, see page 102, Dec. 1935 QST.

_& Strals <Y

Amateurs with a weakness for both law ob-
servance and the use of dimes for the top plates of
crystal holders should remember that it is no
crime (in the States at least) to file smooth a
Canadian dime . . . and that also solves the
problem of what to do with them,

—W9EHC
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The Love of Hazel

By Lewis B. Coe,* WICNY

and afloat, 1935 finds me nursing a flock
of receivers for Zilch Communications at
one of their point-to-point stations. Since I've
sprayed the ether with everything from a 201-A
to a 5-kilowatt spark in the last few years, it now
seems odd that I’m on the intake end exclusively,
with nothing to_worry about but static, fading,
QRM and trying to follow a signal when the boys
on the other end try to take the transmitter apart.
I joined up with Zilch the first of the year and by
summer time was pretty well bedded down, feel-
ing strangely contented after quite a few years of
doing nothing but ram around.
I'm working an afternoon and evening trick
along in June, and in the evening, after I get the

y
NOTE HOW THE
PLATE CURRENT
" CREEPS 7
g, —

e

Q' FTER eight yearsof hamming around, ashore

> ,\H N

S
* THE WAY HER CORNERS WAS ROUNDED THERE WOULD BE NO TROUBLE
WITH BRUSH DISCHARGE.Y

receivers safely hogtied, I have a lot of fun taking
in the wonders of nature around the field where
Zilch has squatted their station. 1t’s surely a rest-
ful and pleasant place to pursue the old radio
game, what with everything so green and fresh
and the songbirds QSOing each other on a million
different frequencies around the field.

Well, one evening the later part of June I've
strayed 'way out to the far end of our Frisco an-
tenna, which to you is just about a thousand feet
from where a good conscientious receiver tuner-
inner oughtta be. I’'m out there puttering around,
shying rocks at a fat old ground-hog, who knows
darn well I ain’t got no gun and who is doing the
hadger equivalent of wagging his nose at me.

Being absorbed in this thrilling pastime I kinda
forget about the station and the receivers I’'m sup-
posed to be watching. So it was that I get kind of
4 start when I looks up and sees a big cloud of
dust coming up the oversize donkey-path that
does duty for a road to the station house. I forget
ubout the ground-hog in a hurry, as for all I know
this may be one of the big shots on u flying visit

+213 North East St., Crown Point, Ind.

and it sure won’t look well for little Oscar to be
*way out here when I'm supposed to be ’way over
there. As I proceeds on a dead run for the station
I concocts a tale about having a racket in one of
the klunks and going out to see if maybe the
Frisco array wasn’t flapping against & guy wire
somewheres, just in case this gas-buggy coming
up the road turns out to be the real McCoy. I
puffs up to the shack just about the time one of
Henry’s last year’s jobs slides to a stop and dis-
gorges a young bloke about 17 or 18, who shoves
out his duke and says he’s Joey Smith, would-be
ham and young Edison of the nearby village.

I’m still puffing when he concludes his speech,
as [ ain’t so spry as when I used to run the 600-
meter race regular on old W—. Young Joey con-
fesses a great yen to see what makes a real
commercial layout tick and I’'m so relieved at not
being caught by the boss that I whip my ugly map
into some semblance of geniality and usher the
lad into the presence of our rig. To me, the Zilch
receivers are mainly an assorted collection of
microphonic tubes, loose connections and floppy
dials, slung up in an irregular line on some pieces
of old bridge iron, but I can see the kid is im-
pressed and I try to give him the lowdown with-
out bringing in too much of the tart grapes.

We talks of this and that and I relate a few of
my thrilling experiences. Finally Joey comes
around to what he’s putting in his spare time at,
namely, getting a rig together so he can do a little
ham work, which right now is the acme of his am-
bition. He says he’s having a load of grief with his
quartz circuit and wants to know if I'd come
around some time and sce if the old maestro’s
touch wouldn’t make it perk. Well, I'm not so hot
on this until he finally lets it drop that he will
have to be going as it is nearly eight o’clock and
his sister wants to use the car. At the mention of
sister I perks right up and says carelessly that I
might be able to drop around some time. I’'m hav-
ing & hard time getting connected up with some
steady female company in this town and I figure
this might be the break I been looking for.

In due time I shows up at Joey’s place and
after getting him a needed 5000-ohm resistor it's
no trick at all to put his squeak box in good run-
ning order. As soon as I get the X-ray eye on this
sister, who Joey introduces as Hazel, it don’t take
me any time at all to see that here was quality
with a capital X. She was satin-finished, chrome-
plated and custom-built throughout, believe me.
The way her corners was rounded there would be
no trouble with brush discharge. She slammed my
nilliammeter right over to the peg and bent it. It
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goes without saying that Joey and me became
fast friends almost immediately and his transmit-
ter from now on gets more servicing than a 50-kw.
broadcast job. However, 1
didn’t rush right in and f“ v
show my colors, as long ex- za
perience convinced me that
here was a job that needed a
delicate approach and care-
ful handling. So I bided my
time and contented myself
with giving Joey a big shot
of my spotless character,
knowing that he probably
gabs about me to the family
all the time.

1 get more friendly with
the Smith family as time
passes by, and now and then after a big session
with Joey’s transmitter I’m invited to join the
family circle for cotfee and cakes at late hours.
Hagzel joins freely in the gab and I’'m about con-
vinced that she has a faint suspicion that gold
might lie beneath this rough exterior of mine. 1
figure the build-up is about perfect and, having a
few bucks laid aside for some classy clothes, I de-
cide to do something definite about getting a date

*GETTING ACROSS THE BUS
OVER AT K-~ WAS AMILD
EXPERIENCE COMPARED
TO THE. JOLT | WAS FEEL
ING RIGHT NOW.?

with this smooth little oscillator. After making a
couple of trips down to the Smith igloo for this
purpose and not seeing her around I finally cracks
to Joey about it. He looks up
from the handbook he’s eye-
ing and yawns, “Aw, her old
man’s home now so she’s
gone back to Chicago.” “Her
old man,” I echoes weakly.
“Yeah, didn’t 1 tell you she
was married? Her old man
was away on business, so she
come to stay with the folks
until he got back.”

Getting across the 3500
bus over at K— was a mild
experience compared to the
jolt I was feeling right now.
No kidding, I had a bad case of corrosion in my
water jacket and the old breaker nearly tripped
with this sudden strain. 1 forces a sickly grin to
my features and scrams out to do a little heavy
breathing in the July air.

I got a new super with that extra dough. Joey
has his ticket and a sweet-sounding rig. All for
the love of Hazel!

q’&\‘llﬁb

=
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New Metal Tubes

Four new metal tubes, designated 6Q7, 25A6,
2576, and 6X5, have recently been announced.
The 6Q7 is a duplex-diode high-mu triode gimilar
to the 75; the 25A6 a pentode power amplifier
similar to the 43; the 25Z6 a high-vacuum recti-
fier similar to the 25Z5, and the 6X5 a rectifier for
automobile use. Tentative data on the tubes is as
follows:

Heater voltage. .

....... 6.3 volts
Heater current 0.3 amp.
Plate voltage. . 100 250 volts
@Grid voltage. .. ... -1.5 —3 volts
Amplification factor 7 70
Plate resistance, . .... ... 87,500 58,000 chms
Mutual conductance. . ...... 800 1200 micromhos
Plate current............... 0.35 1.1 ma.

The diode plates are placed around a cathode
the sleeve of which is common to the triode unit.
The base is the small octal with 7 pins.

25A6
Heater voltage 25 volts
Heater current 0.3 amp.
Plate voltage. . 95 135 180 volts
Screen voltage . 95 135 135 volts
(irid voltage. . . -15 —20 —20 volts
Plate current. . ... ... 20 39 40 ma.
Screen current. . ...... 4 8.5 8 ma.
Plate resistance (app.).. 15,000 42,000 40,000 ohms
Amp. factor (approx.).. 90 100 95
Mutual conductance.. 2000 2350 2400 micromhos
Load resistance. . ... . 4500 4000 5000 ohms
Self-bias resistor...... 625 420 420 ohms

Power output. ....... 0.9 2 2.75 watts
Total harmonic distcr-
tom........o0onnuu 11 Q 10 percent
Small octal base, 7 pins.
25726

Heater voltage 25 volts
Heater current 0.3 amp.
As voltage doubler
A.C. plate voltage per plate (rms) 125 volts
Peak plate current............. 500 ma.
D.C. output current.......... 85 ma.
As half-wave rectifier
A.C. plate voltage per plate (rms)............ 125 volts
Peak plate current per plate. . ... 500 ma.
D.C. output current per plate. . .. 35 ma.

Small octal base, 7 pins. The two units of the
2576 may be used separately or in parallel in half-
wave rectifier service.

Heater voltage. ...... 6.3 volts
Heater current..... 0.6 amp.
Peak inverse voltage . . 1250 volts
A.C. voltage per plate. 350 volts
I).C. load current. . . . 75 ma.

Peak plate current. . ... 375 ma.

Small octal base, 6 pins. D.C. potential differ-
ence between heater and cathode should be lim-
ited to 500 volts.

In all ratings given above, figures in right hand
column are maximum. Information on the 6X5 is
from Raytheon; on the 6Q7 from RCA-Radio-
tron; on the 25A6 and 25Z6 from both RCA-
Radiotron and Raytheon.
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Neon-Bulb Audio Oscillators

A Simple, Inexpensive Keying Monitor

By F. H. Schnell, W9oUZ*

ERE is a neon
bulb audio os-
cillator for moni-

,N toring keying and for

S code practice which can

2 be assembled for less

= ,’2‘73,7’ R than $1.00. But let no
; mistaken ideas develop

° | as a result of this neon

90V, D.C. oscillator being called a

keying monitor. /¢ does
not monitor the trans-
mitted signal. It has
nothing to do with the
frequency drift or shift
or character (if any) of
the emitted wave-form, such as it
may be. Therefore, it does not re-

FIG. 1-—THE OSCILLA-
TOR USED AT WoUZ
N—Westinghouse N-1neon

bulb.
C--0.002 pfd.

R~-1,5 megohm.
Supply, 90 to 110 volts, d.c.

to several thousands per second. Or, it can be
slowed down to one oscillation per second or one
oscillation every fifteen seconds, making a nice
blinker. It has been observed and known for
many years that every radio operator has a pref-
erence for some particular listening frequency
while operating the transmitter. Some prefer
high notes and others prefer low notes. Usually, a
frequency range from 150 to 1,500 cycles per
second will provide the desired note. Also, it has
heen observed that some operators can manipu-
late the key faster as the frequency of the note in-
creases. That may be a function of the ear, butcer-
tainly is it reflected in the manipulation of thekey.

The frequency of the note of the neon oscillator
is constant and the dots of the fast bug are just as
crisp as its dashes. In that respect
it differs from the buzzer which is

. blace the regular station monitor. Phones -Lé = -LC seldom free from squeaks and
It has to do, solely, with key N -E'\, f;_ *  squawks and fluttering frequency.
manipulation. The regular station ( Switch The keying monitor in use at
receiver can be used to monitor Key or é W9UZ is represented by the cir-
the transmitter as often as desir- relay ZR cuit shown in Fig. 1. The monitor
able. The character of the emitted A | is keyed with a small relay which

S0v.D.C.

wave-form or note is something
that should be known by the
operator of the transmitter for
which he should not have to de-
pend upon listeners for a report.
For that reason, the transmitter
should be monitored, and adjust-
ments made in the transmitter at the time, if
necessary.

For monitoring keying during transmission the
oscillator ought to be connected to the keying
system in such a way that it may be used without
putting the transmitter on the air. The output of
the audio oscillator is supplied directly to the
headphones or loud speaker, providing a means of
continuously observing the manipulation of the
key or bug, or whatever else it is that some ama-
teurs use to splash out what is alleged to be Inter-
national Morse. Since the oscillator can be keyed
without cranking up the transmitter for code
practice, by its use idle “air practice’” may be
reduced considerably.

The note of the neon oscillator affords real re-
lief from the monotonous beat note of the average
freqmeter-monitor. The tone obtained is clear,
clean and crisp. The frequency of the note can be
adjusted or varied from a few cycles per second

©4915 N. Sawyer Ave., Chicago, Il

FIG. 2—A THREE-
FREQUENCY CIRCUIT
N—Neon bulb.

C3g~—0.002 pfd.
C3—0.003 pfd.
R-—1.0 megohm.

is connected in parallel with the
regular transmitter relay so that
both can be keyed without putting
the transmitter on the air. A
changeover switch is used to
switech the headphones from the
receiver to the monitor. Both
relays have been adjusted for correct position, as
described in QST, Feb. 1934. This is important.

Lhones -.-_.——J-
|C, Cz i Cs

-

\

Koy or

Ry
G AN
Rz
————O—N--MN\/V\M—‘
— ]
0V, D.C. | IR
FIG. 3—THIS ONE GIVES A WIDE RANGE
~ OF TONES
R1—0.5 megohm.
R3—1.0 megohm.
Ra—2.0 megohms.
E-—90 to 110 volts, d.c.

N-—~Neon bulb.
C1—0.001 pfd.
C2—0.002 pfd.
Cs—0.003 pfd.

The neon bulb is a Westinghouse N-1, although
any small neon bulb will oscillate. Several differ-
(Continued on page 74)
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Types of Distortion in 'Phone Transmitters

Amplitude, Frequency and Phase Varieties and Their Effects

By Durward J. Tucker,* W5VU

ADIO telephony depends upon the trans-
mission of the signal or “intelligence” by
means of a carrier. The signal may be im-
pressed upon the carrier by phase, frequency or
amplitude modulation. Since amplitude modula-
tion is the only method in universal use at the
present time, it alone will be considered in this
article. With amplitude modulation decided upon,
the next important step is to insure that the sys-
tem shall be free from the other types of modu-
lation that would give rise to distortion.

Naturally, if our object is to transmit intelli-
gence, we are concerned that the intelligence be
intelligent at the receiving end. At the same time,
while we are applying the intelligence to our own
carrier, we should see that it does not affect the
intelligence of the carriers in the adjoining chan-
nels. It is important, not only from the stand-
point of our own communication, but also
from the standpoint of the fellows on the adja-
cent channels, that our transmitter be free of
distortion.

The places where distortion may occur are
many. It can originate in the microphone, in
transformers, tubes, volume controls—in fact in
almost any piece of apparatus in either the audio
stages or radio-frequency stages. In view of the
many places where distortion may appear, it
might be well first to consider the basic kinds of
distortion in order that it may be more easily
traced and remedied. The types of distortion in
their order of importance are amplitude or har-
monic distortion, frequency distortion, and phase
distortion,

AMPLITUDE DISTORTION

As has already been stated, amplitude distor-
tion is the most serious type encountered in
'phone transmitters. One reason is that the dis-
tortion products are not always restricted to the
frequency channel of our own signal but may
severely handicap the signals of fellow amateurs
on adjacent channels. Amplitude distortion is
caused by the system introducing frequencies into
the output which were not present at the input.
These new frequencies are usually harmonics of
the original signal frequency. The term amplitude
distortion is applied to this type because the am-
plitude of the output is not proportional to the
input amplitude; that is, input and output are not
linearly related.

* Experimental Station W5XM, 571214 Marquita Ave.,
Dallas, Tex.

Fig. 1 shows how the two side-band frequencies
combine with the carrier frequency to give a mod-
ulation envelope whose amplitude varies in
accordance with some modulating frequency. By
inspecting this figure it is seen that the signal
frequency (e) introduces two new radio frequen-
cies which are the side-band frequencies. This is
not what we mean by amplitude distortion, how-
ever, because the two side-band frequencies are
proper and neces-
sary in order that
the original sig-
nal (¢) may be
present in the
modulating en-
velope (d). The
magnitude of
each side band 3
should never ex-
ceed one-half the
amplitude of the
carrier as this is
the value for
1009 modula-
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Fig. 2 shows (o) LN, VAN
the results of in- NS
creasing the am- FIME e
gzgtédmfthesxqe- FIG. 1—PROPER 100,

quencies MODULATION

to more than one- (q) Upper side-band wave wh
half the a.mpli- é'gcquen is equal to the

b) bl
tude of the car- e iuency (&) Pl

rier frequency. It (b) Carrier wave.
is seen that the %c) Lower side-band wave whose

frequency is equal to the
modulation en- carrier frequency minus the
velope is no

signal fr (e).
(d) Mognulatioftqenvciopcc formned
longer an exact by the

idcoly’nbigation of the
reproduction of two sideband frequencies
the signal. This fre

(a) and (c) with the carrier
1o O tan

is amplitude dis- ( s‘fﬂgwf modulating fre-
tortion. The dis-
tortion is caused by overmodulation. If the
side-band power, representing the power intro-
duced by modulation, is increased very much
beyond 50 percent of the carrier power, very
serious distortion results. This rule holds true
only when the carrier is being modulated by one
single frequency; that is, by a pure sine-wave
signal. If a signal having two or more frequencies
is used to modulate the carrier, their respective
amplitudes add up to give a wave which may
have sharp peaks projecting up from the main
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body of the wave. In sume instances it may be
necessary to restrict the side-band power to 20 or
30 percent of that of the carrier in order to keep
the peaks from overmodulating. In rare cases it
is possible, with certain phase relations, to in-
ecrease the side-band power heyond the 50 percent
value and still
not overmodu-
late, as will be
shown later in
connection with
our discussion of
phase distortion.

@ l,lln,tlll#'lllll‘lllml.llllllllllllllll

o
WM

W 1t must be kept
3 in mind that am-
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FIG. 2-—=AMPLITUDE DISTOR-
‘TION FROM OVERMODULA.
‘TION

(a) Upper side-band wave with
an amplitude 34 the carrier
amplitude.

(b) Carrier wave.

(c) Lower side-band wave with
an ampl;tude 34 the carrier
amplitu,

(d) Modulanon envelope show-
ing distortion introduced by
overmodulation.

(e) Signal.

is not present
merely because
the observed wave
is a complex wave.
The point to de-
termine is whether
this complex wave
is identical in
every respect to
the impressed
wave. In the case
examples given in
connection with
this discussion,
the output wave
is considered dis-
torted because
the phase rela-
tions, the compo-
nent amplitudes,

will be very complex. At instants when the peaks
of several of the frequencies are in phase, there
will be a sudden rise in the wave amplitude. The
modulating source must be restricted so that these
peaks do not overmodulate. These narrow peaks
cause 1009, modulation even though the main
body of the wave falls far short of the 1009,
value. Hence the average side-band power will
be less than 50 percent of the carrier power and
the required modulator power will be correspond-
ingly less. For ordinary speech the average audio
power required for 1009, modulation should not
excced 25 or 30 percent of the carrier power. A
modulator with an average audio output of 25
watts is sufficient to modulate a 50-watt carrier
(100 watts input with 509% efficiency) provided
the modulator is capable of supplying the addi-
tional power re-

quired on the (A)WAAAAMAMARAMAAAY
instantaneous
peaks.! For 100
percent modula-~
tion the average
output power
(carrier and side-
bands) would be

or the frequen-
cies are not the same as in the input wave—bhut
not, simply because the output wave happens to
be complex. The simplest types of waves are used
in order that they may be more readily followed.

Fig. 3 shows the result of amplitude distortion
introducing the third harmonic of the signal
frequency into the audio system. It will be ob-
served that in addition to the fundamental side
bands we have a separate set of side bands for the
introduced frequency. In fact, there is a separate
set of side bands for every frequency that ap-
pears in our modulating signal. By comparing the
modulation envelopes in Figs. 1 and 3 it can be
seen that amplitude distortion severely distorts
the wave. It should be further noted that should
overmodulation also appear on the scene in Fig.
3, then the wave shape would become unintel-
ligible indeed.

At this point it might be well to call the read-
er's attention to a fact which is of extreme impor-
tance to 'phone men. It has been shown that
combinations of two or more frequencies may
cause the modulation envelope to become more
peaked. In actual practice the modulating fre-
quencies will be many and the resultant wave

6214 watts and
the instantaneous
power at peaks (e}
would be 200 §
watts. R
Amplitude dis- § -
tortion is detccted X | "Ill |l |'Im||n
by the car by its () i

disagreeable ef-
fect on the qual-
ity of music or
speech that is
being trans-
mitted. It is more
noticeable at low
audio frequencies
because the har-
monics then fall
within the au-
dible band where
the ear is most
sensitive. Har-
monics resulting
from amplitude
distortion at high
audio frequencies
are not as notice-
able because they
may fall near the

| p g ‘uuil”!lMllmlmun X

@ T
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FIG. 3—AMPLITUDE DISTOR-
TION IN MODULATING
SIGNAL

(a) Upper side-band (third har-

monic).

(b) Upper side-band (funda-
mental).

(c) Carrier wave.

(d) Lower side-band (funda-

mental).

(e) Lower side-band (third har-
monic).

(f) Modulation envelope.

) Original modulatmg Slgndl

(ﬁ) 3rd  harmonic df

am litude and in pasc
signal peak.

upper limit or

outside the limit of audibility. On the other hand,
the side-bands resulting from harmonics of high
audio frequencies may “hash up” the radio fre-

1 “Greater Economy in Class-B Modulator Design for
Speech,”” QST, August, 1935; Chapters Eleven and Twelve,
1936 A.R.R.L. Handbook.
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quency band for several kilocycles on either side
of the carrier frequency. Radiation of thig type
is called spurious radiation.

Amplitude distortion may be introduced into
a system by passing the signal through any non-
linear impedance. This means
that the circuit parameters must (@)
be a constant; that is, the ampli-

tude of the current must be pro-
P (b) I'lll‘lzlll|l|l‘l|l'l‘l‘lll|l‘l|\‘l‘lll AIRARIA

portional to the voltage if ampli-
tude distortion is to be avoided.
The most common causes of am~
plitude distortion are overmodu-
lation and overloading the tubes
in the audio stages (speech am-
plifierand modulator). Evenunder
ideal operating conditions a small
amount of distortion will be in-
troduced, since the E, — [, char-
acteristic curve of any tube is not
a perfectly straight line. Operat-
ing on the nearly-straight portion
of this curve and working the
tube into a hLigh load impedance
will minimize the distortion likely
to occur in speech amplifiers.

tortion. As has been stated, amplitude distortion
is the introduction of frequencies into the output
that were not present in the input. With am-
plitude distortion the amplitudes of the original
frequencies would be in the same proportion un-
less frequency distortion is also
present.

Frequency distortion can usu-
ally be traced to the audio stages
and results from the presence
of inductance and capacity in
the circuits. The impedance of a
condenser or inductance is a
function of frequency. Likewise,
the current and voltage charac-
teristics of either a condenser or
an inductance are a function of
the frequency.

Fortunately, frequency distor-
tion does not of itself result in
spurious side-band radiation, nor
is it so readily detccted by the ear.
The relative power of any com-
ponent may be reduced to as low
as fifty percent of the other com-~
ponents before serious effects on
‘fidelity are noticed. The typical

UEUy

Over-biasing or overloading a (g
tube so that the more defined
curved portion of the character-
istic is utilized increases the
amplitude of the harmonics. For
a voice frequency of 4000 cycles
the third harmonic would be
12,000 cycles and, while of low
relative amplitude, this harmonic
would cause spurious side bands
12 ke. on either side of the carrier
frequency which might cause
severe interference to a weak
transmission far outside the nor-
mal communication band of the
defective transmission.

mental).
(c) Carrier.
) Lower

monic).

FREQUENCY DISTORTION

Another type of distortion is
characterized by failure to re-
produce all frequencies in the output with
the same amplitude relation that existed be-
tween the frequencies in the input. This type is
called frequency distortion because the system
discriminates in amplification of the different
frequencies present. Some frequencies might be
amplified to a value twice the original amplitude
while other frequencies might be amplified to
three times the original amplitude. In fact, some
frequencies might lose part of their amplitude or
even be lost altogether. From the several refer-
ences to amplitude it might appear that frequency
distortion is some form of amplitude modulation.
Actually no new frequencies are introduced but
the relative amplitudes of the frequencies present
are changed; therefore the name frequency dis-

TIME ——

FIG. 4--SPECIAL CASE OF

SIDE-BAND POWER GREATER

THAN 50% WITHOUT OVER-
MODULATION

(a) Upper side-band (third har-

monic).
(b) Upper ix)ide»band (funda-

side-band (funda-
mental).
(e) Lower side-band (third har-

(f) Modulation envelope.
() Fm}damental of modulating

signal.

(h) Third harmonic of modulat-
ing signal out of phase with
peaks of fundamental (g).

frequency-response curve of am-
plifiers is probably well known to
most readers. The more nearly
this curve becomes a straight
line, the less frequency distortion
there is present. For amateur
work we are interested only in
thefrequencies covered byspeech.
It is important that our speech
‘equipment frequency-response
curve be “flat” only within the
essential frequency region of
speech. If our audio circuits are
designed to pass frequencies
other than those needed for ordi-
nary speech transmission, we are
only inviting trouble. We let in
a.c. hum in the lower frequency
region (below 200 cycles) and
broaden our channel unnecessarily and set the
stage for spurious radiations by extending the
response at the higher frequency region (abov
3000 cycles). °
PHASE DISTORTION

If the phase relations betwecen the signal fre-
quencies in the output are not the same as in the
input, the system is introducing phase distortion.
Phase distortion, like frequency distortion, re-
sults from the clements of capacity and induec-
tance present in the circuits. The ear is unable to
interpret phase shifts so it is only when phase
shifts give rise to other effects, such as over-
modulation, that it becomes important in ama-
teur telephony.
(Continued on page 98)
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Amateur Radio
STATIONS

W2BSD, New Rochelle, N. Y.

LTHOUGH W2BSD is licensed under the
name of Theo. M. Healy, it was conceived
and designed by George C. Cannon, ex-2ZK, who
will be remembered as a prominent amateur in
the early days of A.R.R.L., and whose work
dates back to 1910 when everyone struggled
with spark and arc, tuning coils, loose
couplers and various methods of detection.
A little later — that is, in the fall of 1916
and the carly winter of 1917, 2ZK, through
the courtesy of Dr. Lee DeForest, operated
the first broadcasting — or ‘‘voice trans-
mitter,”’ as it was then termed — for enter-
tainment purposes in the world. The pro-
grams transmitted every evening between
nine and ten o’clock were heard by listeners
within a radius of 150 miles. This gave 2ZK
the distinction of preceding KDKA with
scheduled transmissions. Still later, about
1922, 2ZK was the first amateur station to
be heard in Europe on voice, from New
Rochelle, N. Y., to La Rochelle, France.
Today, on 14,170 kilocycles, operating
under the call letters W2BSD, & thoroughly
modern ’phone station is again on the air.

The station is complete in almost every detail.
It is housed in & separate wooden frame building,
with wooden gutters and leaders. On the right in
the photograph stands the big Collins 202-A,
1-kw. transmitter, with its Variac control to the
left on the floor. To the left and in the background
may be seen the modulation monitor, This newly
developed instrument by General Radio indicates
instantaneously the percentage of amplitude
modulation. The monitor is checked from time to
time against an oscillograph, using a 400-cycle

audio oscillator of pure wave-
form. On the far end of the
operating table is the speech
amplifier, consisting of a two-
channel mixer, output moni-
toring position and remote
control switches. In the center
of the table may be seen the
National HRO receiver.

Although A-cut crystals
under temperature control are
used in the transmitter, the
frequency is constantly checked
by the frequency meter to the left of the operat-
ing table.

The stand with its Brush crystal microphone is
ready for action, and~-the comfortable leather
chair makes operating a pleasure. Truly a Ham's
Paradise!

W3Czo

W3CZO, Carlisle, Pa.

IN THE post-war spark period one of the famil-

iar calls in the eastern section of the country
was 8VE-8ZD. Fred Westervelt was an active
traffic ham in those days, and was one of the
original PRR gang. Now a Captain in the Army
Medical Corps, stationed at Carlisle, Pa., he’s
just as enthusiastic as ever about ham radio, al-
though opportunities for operating are so irregu-
lar that most of the work is confined to rag-chew-
ing and DX.

The transmitter at W3CZO is a Collins 30FX,
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203A final, running with inputs between 350
and 300 watts in the 7- and 14-me. bands. It
works into a center-fed half-wave antenna
with which, despite the fact that it is only 25
feet high, the station has got out well enough
80 that WAC has been made on 14 me. and
all continents except Asia have been worked
on 7 me. A total of about 50 countries has
been contacted, including all the “K” calls
—K4, K5, K8, K7 and KA. An SW-3 is used
for receiving, although a new super is under
construction and should be installed by the
time this appears in print.

N2LA, Larchmont, N. Y.

N2LA is owned by Bob Fischer, of Larch-

mont, N. Y., who first became interested in
the art back in 1920 when vacuum tubes of the
Moorehead variety were replacing galena crystal
jobs for receiving purposes, and an antenna
wasn’t an antenna unless it was 600 feet long.
Getting his first license in 1923, Bob successfully
went through the old Radio-

WKQQ

W8KQQ, Centre Hall, Pa.

AKING and a pair of queens’’—this insignia,
quite familiar to 20-meter ’phone opera-
tors, means W8KQQ, owned by R. S. Bailey of
Centre Hall, Pa., pictured herewith. The station
is operated exclusively on

tron 202 stages with loop ab-
sorption for 'phone in a New
York City location. Moving to
Larchmont, N. Y., a single 50-
watter was installed replacing
the older rig, and continually
since then various changes
were made as the art pro-
gressed. One very successful
combination used for three
years consisted of a dynatron
57 tube, crystal controlled,
feeding an 865 intermediate
amplifier thence into a 204-A.

The new transmitter shown
in the photograph has just
been completed, and is oper-
ated principally on 3550 ke. in
conjunction with Naval Re-
serve drills, although operation
on the 40-meter band. is also-

14-me. ’phone, the frequency
being 14243 ke.

The transmitter, built by
WB8GLY, is in two units, r.f.
and speech equipment. The
r.f. end has the following tube
line-up: RK23 crystal oscilla-
tor, Tri-tet connected, doubling
to 14 me. from a 7-me. crystal,
RK20 first buffer, 242A second
buffer, and a final stage with
a pair of 150T’s in push-pull.
The final is run with a kilo-
watt input. Class-B 203A’s are
used as modulators, the speech
amplifiers and drivers being
designed to work from an RCA
condenser microphone.

An RME-9D with peak pre-
selector is used for receiving.

WS8KQQ is connected with

available quickly and easily.
An RK20 crystal oscillator
feeds directly into a 204A in the final. The sup-
pressor grid of the 20 is modulated by a 45 tube
through a two-stage transformercoupled amplifier.

The receiver used is a Super Skyrider, with
crystal filter, which tunes from 13-550 meters.

Fischer is an active member of the U. S. Naval
Communication Reserve, holding the rate of
Radioman “first,” and makes his living as a hard-
ware merchant.

W9IORY says that if the signals on your re-
ceiver jump about, don’t fail to inspect the tube

one of the crystal-grinding
laboratories and is unique in
owning one of the few 7-mec. A-cut plates—if not

sockets carefu.lly.“}i_t; founc'iwi“{ ;;;essary to solder
the pins or a tube to the socket prongs in one case.
C. W. Sparks sells insurance in N. Y. C.
—W2GHC

In reporting the preliminaries of the 1935 DX
contest in QST for May we wished for an island
where automobiles are not allowed. WSKE says
he has found such a location—Mackinac Island,
between Lake Michigan and Lake Huron. The
same regulation also is in force in Bermuda.
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for the

EXPERIMENTER

Grid Leak Modulation

Modulation by varying the grid-leak resistance
{using a vacuum tube as the leak) while occa~
sionally mentioned in radio literature, is not gen-
erally used because in inexperienced hands it is
prone to give non-linear modulation. However,
once the proper operating conditions are found,
good results are possible. 0. H. Huston, WOBUZ,
has worked out a good combination for grid-leak

46 46

56 T2
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FIG. 1—GRID-LEAK MODULATION OF 46s

The method of operation is described in the text.
C1, Ca—1 pfd.
R1—1500 ohms, 5avatt.
R2—2500 ohms, lavatt.
Ti—Audio transformer, 3:1.
‘Te—Microphone transformer.

modulation of 46’s, and writes as follows con-
cerning it:

“This system has an advantage over the usual
grid-biag modulation system because it requires
no bias supply and eliminates one transformer. 1t
is very simple to adjust and the quality is
excellent.

“The r.f. section is the usual c.w. rig using par-
allel 46’s in the last stage, but with the grid re-
sistor replaced by the modulator tube and its

biasing resistor, as shown in Fig. 1. After consid- -

erable experimenting it was found that the only
tube which would give more than mediocre qual-
ity as a modulator for 46’s was a 10. The charac-
teristics of the two tubes apparently complement
each other in such a way that, while neither is
linear by itself under these conditions, the result-

ant antenna current plotted against grid voltage
on the modulator forms a straight line which is
very nearly perfect.

“To put the rig into operation only two steps
ure necessary. First: With the s.p.d.t. switch in
the c.w. position tune the set for mazimum possi-
ble antenna current and note its value. The output
obtained at this point represents the power on the
positive peaks of modulation and may be well in
excess of the capabilities of the tubes for c.w. op-
eration. Plenty of excitation will be required.
Second: With the switch in the 'phone position
adjust the excitation until the antenna current is
one-half its former value. Turn up the gain con-
trol and start talking.”

As always, the plate current of the modulated
stage should be steady with modulation. A slight
flicker on the modulation peaks is all that should
be tolerated. WOBUZ uses a 5000-ohm variable
resistor as a grid leak in the driver stage (a single
16) as the excitation control.

Those interested in modulating other types of
tubes (W9BUZ has found the zero-bias types best
for this sort of service) should follow the same
procedure to determine proper operating condi-
tions; that is, a curve of antenna current against
modulator grid voltage should be plotted to de-
termine the linearity of the tube combination
used. Modulation should be confined to the
straight portion of such a curve.

Oscillator Keying with Grid Leak Bias on
Amplifiers

It is well known that oscillator keying offers
many advantages. But lack of a bias supply for
the buffer and final grids had me stumped until I
cooked up the scheme here presented. The only
requisite (for two reasons) is a separate power
supply for the oscillator stage. In the first place,
the plate voltage of a keyed oscillator (even with
¢.c.) should have good regulation, which it will
not haveif a tap on a voltage divider across a high
voltage supply is used. The other reason will be
obvious after a glance at Fig. 2, which shows the
essentials of the circuit.

The negative terminals of the two power sup-
p